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ACCIDENTS 

Brooklyn  theater  roof  collapse,  see  Engi- 

neerintr  Failures. 
Ferris    wheel   blown    down.  .  .  .n«1014,  el023 
Generator   bursts    at    Miagara    plant.  ..  .n*753 
Grain  elevator  explosion,   Chicago,    lesson 

of   (D.  J.  Price  and  H.  R.  Brown) 337 

Knickerbocker    theater    collapse,    see    En- 
gineering Failures. 
Railwa.v   bridge   wreck  charged   to  crush- 
ing of  pier   404 

Railway,    analysis    of    33 

Vicksburg.      Miss.,      waterworks      smoke- 
stacks  blown    down    1093 

Acoustics,    pioneer    investigations    of,    book 

review     839 

Activated  sludge,  see  Sewage  Treatment, 

Advertisers,    industrial,    to   meet n973 

Advertising    signs    on    highways    barred    in 

California     309 

AERONAUTICS 

Aerial    photographs   in    map   making    {G. 

S.    Smith) '194,    (E.    F.   Drake) 

letter    370.     (H.    Rogers,    P.    J.    Barry 
and  G,  S.  Smith)   letters  *746 
Airplane  forest  patrol,  western  record,  in 

1931    •163 

Commercial    air-transport.    Federal    action 

urged n373,  correction  n4S3.  e471 

General  Air  Service  formed n377 

Hangars,  bascule  door  for,  France '890 

Mapping  Los  Angeles  from  air  for  traffic 

studies    (C.    H,    Richards) •961 

Surveying   from    air,    progress 110 

Affleck.   B.   S,.   says   uniform    cement  prices 

are    inevitable    n370 

Agg.   T..  biography    n'887 

Aggregate,   see  Concrete.  Aggregate. 

Agricultural     engineering e764     (J. 

B.   Davidson)    letter  923 
Agricultural  engineers,  see  Amer.  Soc.  Agri- 
cultural Engineers. 
Air  drill,  see  Drill. 

Air  gun   with  renewable  valve  disk n*33n 

Air     lift    removes     sand    plugs    from    deep 

wells    (D.    Pairchlld)     'ISO 

Air  piiriflcation.  ozone  for 147 

Akron,  Ohio,  to  choose  new  manager  80on,.nl73 

Chooses  manager   n295 

Water-supply,   project   for  Industries  may 

proccpfl    n583 

Zoning  atiprovcd  b.y  engineering  societies.    n3.'i 
Alabama  highways,  see  Highways.  Alabama. 
Alabama  Power  Co..  see  Muscle  Shoals. 

Alaska,    harbors,   railways   and  roads 09 

Hurricane.    Gulch    bridge,    see    Hurricane 
Gulch. 

Nenana  bridge,  bids  asked   nr)45 

Two    power    permits    granted n375 

Alhiiny    N    Y.,   water  supply    30  years'  fil- 
tration practice   (G.  E.  Willromb) a879 

Alhambra.    Cal,.    sewage    works,    see    Pasa- 
dena, 

Alkali   action   and  sewe.'  pipe 1001 

Alkali    lands    reclaimed    with    alum 480 


Page 
Allegheny  National  Forest  to  be  created.  .  .  .  106 
Allen,    Gov.,    of   Kansas,   and  Gov.   Miller  of 

New  York  debate  St.  Lawrence  project ..  n423 
Alpena,  Mich.,  water  supply,  perforated  pipe 

underdraiiis  for   filters    •1048 

Alum    reclaims    alkali    lands    480 

Alumina  cement   (H.  S.  Spackman) 831 

AJIERICAN  ASSN.  OF  ENGINEERS 

Activity  in  1931    e4 

Backs   A.    B.    McDaniel    for   Civil   Service 

Commissioner    nl096 

Chapter  activities    n753 

Chicago  Chapter,  city  management  class. n463 
Conference    of    practising    engineers,    Chi- 
cago    n372 

Convention     e979,  mlOll 

Convention,   public  service  the   keynote .  .  n970 
Convention  to  be  held  in  Salt  Lake  City.n505 

Directors  hold   quarterly   meeting n583 

Employment    report    for    Jan 420 

Employment  service   to   be   improved.  ..  .n583 
Employment   survey   finds   conditions   im- 
proving     n337 

Licensing.    A.A.E.    not    opposed     (B.    L. 

Crozier)    letter  206 

Nominations    n583 

Nominations,    three,    for   presidency.  .  .  .n*637 

North   Dakota   chapter   meets    n377 

Practice  committee   reports    n583 

Practising     engineers'    conference nl30 

Publicity      run      wild,      on      Washington 

theater  disaster e274.    (C.   R. 

Thomas)  letter,  with  editorial  comment  369 

Unemployment    small     n462 

Amer.    Concrete    Institute,    convention,    dis- 
cussions, etc e94,  331 

4MEB.  CONSTRUCTION  COUNCIL 

Addresses    at   Washington   conference.  .  .  .1084 

An  opportunity    e718,  n749 

Federation's  refusal  to  enter elOSl 

Field   for  service l084 

Hoover  and  Roosevelt  to  lead n803 

Meeting    n935,    el065 

Organizes,  F.  R.   Roosevelt  elected  presi- 
dent     nl053,   n*1054 

Self-government  in  industry e851,   n888 

Amer.    Engineering    Council,    see    Federated 
Amer.  Engineering  Societies. 

Amer.      Engineering     Standards     Committee 
elects  officers   n377 

Amer.    Fed.   of   Labor  to   promote   reclama- 
tion and  Mississippi  River  improvement.  .n506 

Amer.   Inst,   of  Consulting  Engineers,   coun- 
cil  rules  on  client's  right  to  data.  .  .  .    368 
Defines  professional  attitude  toward  con- 
tracting     350 

Amer.   Inst,   of  Elec.  Engineers,  election.  .  .n928 
Nominations    n709 

Amer.    Inst,    of    Mining    and    Metallurgical 
Engineers,    meeting    n356 

Amer.  Pub.  Health  Assn.,  meeting  in  Cleve- 
land,   Oct n583 

Amer.     Ry.     Eng.    Assn.,    J.     L.     Campbell 

elected    pres n*4R3 

Convention    •498.    n503 

American    River,    Cal.,    power    project    au- 
thorized    n375 

AMER.  KQAT)  BUILDERS'   ASSN. 

Convention  features  business  side  of  high- 
way work    el35,    152 

Convention,  papers,  etc el77,  203 

Illegal   election   charged    n843 

Meeting    nSOfi,    e853 

Meeting,   directors  illegally  elected,  Wasser 

elected    president n'1056 

Nominations      n'l  1 

Time  for  performance    el032,  nl056 

Amer,   Soc.   for   Munic.   Improvements,   con- 
vention date  changed    n805 

To  meet  in  Cleveland    n505 

Amer.  Soc.  for  Testing  Materials,  convention 

program    n806 

Burgess,    Dr,    G.    K..    new   president,  ..  .nlOHH 

Convention    nlOSIB 

Nominations    n843 

Amer.  Soc.  of  Agricultural  Engineers,  meet- 
ing     n37 

AMER.  SOC.  OF  Cn'IL  ENGINEERS 

c4 

deferred".  ...  .'.  .  .V.  ...  . . '.  .  .  .  .T.".  .nl053 

Annual    meeting   election."  etc n34, 

n88.  nl35,  pl35.   nl71,  n545,  nR03 

Transportation    chief    topic    nl71 

Board  of  Direction  meetings nl72,   nl063 

Coleman,  J.  F..  indorsed  for  pre8,..n644. 

correction    nn28 

Committees,  new    n581 

Constitution,   amendments nl26,   n418 

Convention    nlOB4 


Dunlap,   J.    H.,    elected   secretary.  ..  .nl053. 

nl054a    el063 

Election    nl014 

Ethics,  Society  to  take  up  enforcement.  .e636 

Extra   meetings   to   be  held nl73 

Flood    problem    to    be    theme    of    Spring 

meeting    n433 

Freeman,  J.  R..  elected  pres n*135 

Honorary  members    n^l37 

Hovey.  O.  E..  elected  treas n581 

Loweth,   C.   F..   put   up   for  president   by 

Illinois    Section    n505 

Indorsed  for  pres.  by  Buffalo  Section.  .n628 

Meeting  discusses  housing    n87 

Meeting.    "Transportation"    the   subject..    n85 

Meeting,  Dayton   e595,  620 

Meetings,    spring   and   fall el77 

Membership     10,375 n637 

New     York     Section,     discusses     theater 

failures      n503 

Discusses  traffic  handling nl29 

Election     n886 

Group    conferences    on    design n462 

Opposes    membership    in    Federation,  .n333 

Traffic    handling    discussed i37 

Quarterly  meeting    el063 

Research    committee   appointed n212 

Secretary,   new,   to   the    61063 

Secretary,  none  chosen ]i581 

Student  chapters  number  45 nSSl 

Technical  division   authorized    nl053 

Technical    Ufe,    strengthening e635 

Washington    Section     votes     for    Federa- 
tion      n256 

Amer.    Soc.    of   Mech.   Eng..    Harrington,   J, 

L..    nominated    for   presidency n888 

Standardization    conference    n373 

Amer.  Superpower  Corp..  seeks  permit. .  .nlOlS 

AMER.   WATER  WORKS  ASSN. 

Abstracts  of  papers  and  reports.  . .  .a879,  912 

Committee  reports   e851 

Convention    plans     n628 

Convention    n585.   e763,   e851,    n885 

Council   on   Standardization a882 

IIHnois    Section,    meeting    n629 

New  York  Section  convention.  .n418,  cor- 
rection 546 

Am.  Wood  Preservers'  Assn..  convention.  .  . 

n36,   n307 

Amesbury,   E.  G.,  on  erection  of  Hurricane 

Gulch  bridge    •144 

"Amusement"  devices,  dangerous 

n»1014,  el023 

Anaconda  Co.,  copper  shingles n^847 

Andrews,    G.    C,    on    electric    control    and 
operation   of   water  valves.    Buffalo 'ISS 

Antenna  tower,  see  Wireless  "Telegraph. 

Anthony's  Nose.  Hudson  River,   see  Hudson 
River. 

Antioch  case,  see  Irrigation. 

Antwerp,  highway  tunnel  proposed nl094 

Aqueducts,  cantilever  arms  on  trestle  allow 
unobstructed  stream  flow  (R,  A.  Hill) .  . .  ^903 

Arc.  electric,  see  Welding. 

ARCHES 


thai.  W.  Gore  and  P.  Aylettl  letters  292 
Concrete: 

Experimental      study      of      continuous 

arches  proposed 332 

Reinforcement,     self-supported...  .e513, 
•514,    (D.  B.  Steinman)    letter,  with 
editorial  comment.  707 
Skew  barrel,    thrust  measured  on  labora- 
tory  model    (C.  T.    Morris) '638 

ID.  Royse)   letter  '968,   (C.  T.  Mo.-rle) 
letter    1053 
Timber    struts    under    compression    take 
arch    thrust   during   bridge    repair    (P. 

M.    Hall)     ' 

Timber,    two-hinged,    used    as    temporary 
railroad  bridge  (W,  J.  H,  Fogclstrom) 
Architects'    and    builders'    handbook,    boj 

review     

Registration    urged  by    

Responsibility c511.    (.4.  R 

letter  065 
Argentina,  highways,  see  High' 
Arizona  highways,  see  Highways, 
Arkansas,  drainage  districts,  sun 

Baxter)     

Highways,  see  Highway: 
State  cement   plant  urged  /, 
Arkansas    Hydro  Electric    lifrma"" 

plant  well  under  way 
Arkansas     River    bridge, 

ProUes)      

Armament     cohterem 
Conference, 


.306 
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ARMY,  tr. ». 

Corps  <if  Eneineere.   appropriat 

Supported    by    Engliehman     (K.    s.    t». 

StokeB)    letter  541 

Training e03.  100.    (Lt.  Col.  G. 

A.  Youngberpr)  letter  IJSS 
OlTicers'  Beserve  Corps,  former  Army  men 

man  be  enrolled    n544 

Arneson.  E.  P..   on  cost  sheet  lor  engineers 

in   ireneral  iiractiie    •143 

On  solving  a  land-division  problem.  ...  •1033 

Arveme,  N.  Y.,  flio el021,  n«1057 

Ashfield,     Lord,      for     underground     motor 

roads    n  3.'5 

Asphalt,  highways,  see  Highways,  Asphalt. 
Lower  price,   fight  for.   in  Indianapolis.  .n50.5 

Rock,  to  be  mined  in  Arkan.sas    n2.5(5 

Asphalt    Assn..    convention    n751 

Opens  Atlanta  office   nSll 

Opens  br.anch  office.   Albany.   N.  Y n336 

Ashpits,     mechanical,     lor     large     terminal 

(W.    H.    Eikcr)     1049 

Assoc.  'Gen.  Contractors,  convention.  .el36.  nl60 

Progress    in    lO'^l     e5 

To      issue      S400.000      five      per      cent 

certificates nl014 

Associated    Industries    of    Mass..    establish 

information    service    n338 

Associations,  price  and  trade,  see  Trade  As- 
sociations. 
Atchison.    Topeka   &   Santa   F6   plans   845.- 

000,000  improvements    n337 

To  build  branch  line  to  Los  Angeles  har- 
bor     n751 

Atlanta.    Ga.,    charter,    second    election    re- 

(lUired    n886,  n971 

To  choose  between  three  charter  plans.  .n668 

Old  charter  retained   n971 

Zoning   ordinance    788 

Atlas  Car  &  Mfg.   Co.,  electric  truck  with 

B-ton   lift    .  .  .: n^l099 

Atlas  Car  &  Mfg   Co.,  industrial  locomotive, 

combination     n*1059 

Alterbury    Motor    Co..     special    contractors' 

truck     n^888 

Austin.    Tex.,    church    columns    and    walls 
lifted     by     swelling     clay     under     floor 

(Prof.  F.  E,  Gieseeke)    '193 

Lake  Austin   dam    franchise   sold n929 

Sewage    works,    gas   odors   eliminated  by 

burning   (C.  E,  Leonard) •SOS 

Austin  Machinery  Corp.  concrete  distributor. 

n^671 

Gets  large  Brazilian  contract   n418     BONDS 

Austral  super  dam  or  dew  ponds  projected.  611 
Automobilea  and  trucke.  see  Motor  Vehicles 


Page 
Bear.  Lieut.  H.  S.,   on   n  elded  radio  towers 

150   ft.  high  at  Pelting "':;" 

Bearings   have    critical    friction    load ^■i~'» 

Beaumont.    Tex..    toma.do "  °"; 

BeH  conveyor,  suspension  bridge ouo 

Bflvidcre.  N.  J.,  bridge,  masonry,  lailmg.  •  •    o/z 

Bensel,  J.  A.,  obituary ,•■■,••"  ^\^~i, 

Bermuda   golf  course,    water   supply   for...    »■" 
Bertin.  R.  L..   on   variable  concrete  due  to 


.n850 


variable  sand  wetness elO.J.i,  1U4/ 

Bethlehem     and    Lackawanna    steel    merger 

draws    inquiry     

Bidders,    see    Contractors 

Bids    for    f.'S.ciOO.OOO    public    improvements, 

Florida,    rescinded    .  . 
Bids  wanted  on  big  jobs 


,,  „  ....  „.„  ,„_ 90,  133.  175, 

214.   ■iliO.  301,   342.  436,   548,  590.   674. 
715. 


n804 


Biles.  G.  H..   to  head  Pa.  highway  dept.  .  .  ,n37l) 
Bin   gate,  overhead,   an  inexpensive    (G.  W      „_ 

JtfcAlpin)     ;  •  V  •  ■    ■^" 

Bingham,    C.    A.,    city    manager    of    Lima. 

0jjjQ'     n.j4 

Dins,    material,    with    measuring  hoppers.  .n*399 
bridge,    features    of     (C. 


of  'Freitag's    "Fire 


•180 

390 
n341 


Bismarck -Mandai 

A    P.  Turner) 
Bissell.    C.    T.. 

Prevention"      ■ 

Bituminous    coal    prices     

Bithulithic     pavement.     Warren     Bros      Co. 

loses  patent  case    n970.   e979.  993 

B;erregaard.   .1.   A.,    on   caisson   with   ^ater- 

ballast  tanks  lays  submerged  floor 8^1 

Blakeslee.  A.  D..  on  steam-jacketed  pipe  lor^ 

unloading  tank  cars    ^''^ 

Blanchard.   A,   C.   D.,    and   R.   B    Yoxmg.   on 

placing       concrete.       Queenston-Chippawa 

project    554.    e595,    613 

Blasting,   iron  ball  bulldozes   rock 866 

Missed   shot   kills   three    n311 

Steam    shovel    protected    by   plank    hous- 
ing      ^481 

Blickensderfer,  J.,  on  a  cheap  form  of  road 

drain    'lOSO 

Blinn.    R.    S„    on    interesting    construction 

foreman    in    specifications ■  ■  .    319 

Boise.       Idaho.       gets      preliminary      power 

permit     ,  , n543 

Blower  removes  excess  fines  from  sand  for 

road  work   (A.  P.  Child) 'lOSS 

Bolts,    drift,    driven    under    water     (D.    H. 

Fleming)      479 
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B.    Welchli    and    Montclair    water    supply, 

book    review    467 

Babcock,     0.    M.,     on     Minnesota    highway 

finan.'ing     304 

Babcock,  D,  P,,  gets  $10,000  damages  from 

New   York   State   for  injuries    n584 

Balcony    beam    splice    (R.    W,    Bowman) .  . 

letter   'SOO 
Ball    Engine    Co.    now    Erie    Steam    Shovel 

Co m505 

BALTIMORE,   MD. 

Garbage,    cost   of   burying    196 

Harbor  project.    $50,000,000.   planned.  .  .n543 

Industrial    expansion    and    building nl75 

May  convert  reservoir  into  stadium n338 

Street-width    limits    established n670 

Baltimore  Engineers'  Club  opposes  licensing 
....nl39    (B.    L,    Crozier)    letter  206 

Bamboo    dikes    in    China •863 

Bank  clearings  gain    n849 

Barge  Canal,  see  New  York  State 

Barge  line  on  Mississippi   authorized nlOlS 

Barnes.  P.  E,,  on  estimating  reproduction 
cost   of  buildings   for  valuation ^986 

Bartow,  Dr.  E..  on  water-works  superin- 
tendents     a879 

Bascome.  B.  S.,  on  cantilever  needle  beam 
underpins  brick   wall    ^481 

Bascule  bridges,   see  Bridges.    Bascule 

Bascule  door  for  hangars  built  in  Prance.  •690 

Baseball  to  be  "spurlos  versenkt"  by 
unions    e718 

Batch  box    car    of    new    design n»687 

Bates  test  road,  see  Highways.  Bates  test 
road. 

Bates.  W.  F,,  on  motor  trucks  collect  and 
deliver    garbage    to    farmers     785 

Baxter,  J,  C,  on  large-mileage  railway  and 
road    contracts     e47,     73 

Baxter,  O,  G..  on  surveys  for  Arkansas 
drainage    districts     317 

Bay  City  Dredge  Works,  new  tilting  dipper. 

n^807 

Bayonne,    N.    J,,     water    supply,    city    gets 
rights  to  Ramapo  River  water.  ... e511.  n543 
Lawsuit  to  prevent  Ramapo  reservoir .,,  n803 

Beach.   Maj.   Gen,   L.   H..   report eB3.    109 

^' ach  grass  as  sand  shifting  preventive 
'R.  A.  Hill) ....  letter  32  (T,  W.  Pair- 
hurst)    letter  S08. 
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Vicam  splice  (R.  W.  Bowman) . . . 

•HIOO 

'leedle.    underpins    brick    wall 

iiQ  ^       '  i-^come)     

-Jae^'.;^'  '"'''^•'■„  <'°  designers  use 
p.  Lettw"S|i  c7fi4.  (C.  S.  Whitney) 
Beanfield    »** 

features.  ti„"=C.._  on    novel    construction 
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City,   see  Cities.   Bonds. 
Highway,  see  Highways.   Bonds. 

Public,    recent    sales    n673 

Public,  sales  in  April  largest  since  1893. n849 

Sales,    heavy    n768 

Sales,    municipal    n973 

Sales,    public,    in    February n467 

Sales,  public,  largest  in  May  since  1892. nl019 

Sales,    representative,    in    December nl33 

Sales,    representative,    in   January nSOO 

Tax-exempt.  Congress  considers    nl33 

Bonner,  F,  E..  on  proper  scale  for  maps.  .. 
e551.  '573  (H.  Richards)  letters  801, 
(J,  C,  Danforthl  letter  968,  (F,  A. 
Noetzli   and 

Bonus,    soldier,    and   industrial    revival e304 

And    Federal-aid    roads     n333 

Books,  thumb  indexing,  new  method  (A. 
C.  Hewitt)    »8S4 


"Architects'     and     Builders'     Handbook" 

(Kidder  and   Nolan)    130 

"B.    Welchii    and    the    Montclair    Water 

Supply"     (Baker)     457 

"Bacillus     Welchii     in     a     Public    Water 

Supply."     etc.        (Larner)      457 

"Chapters  of  the  History  of  the  Southern 

Pacific"    ( Daggett )    1006 

"Coal:  Its  Properties,"  etc.,  book  review.  1006 
"Collected    Papers    on    Acoustics"     (Prol. 
W.   C     Sabine),   review   by  Prof.  F.  R. 

Watson      839 

"Construction  Cost  Keeping  and  Manage- 
ment"   (Gillettte   and   Dane)    456 

"Daniel    H,    Burnham,    Architect.   Planner 

of  Cities"    (Moore)    390 

"Design       of       Steel       Mill       Buildings" 

(Ketehum).  review  by  R.  Fleming..,  288 
"Dock  and  Lock  Machinery"  (Hunter) .  .1008 
"Drainage  •  and  Sanitation"  (Blake)....  130 
"Earthwork     in     Railway     Engineering" 

(Gardner)     _   1007 

"Electric  Arc  Welding"    (Wanamaker  and 

Pennington  I       qq2 

"Engineering-  Bulletin    No.    1  '  Maryland 

State  Dept.  of  Health"    (Morse) 388 

Engineering     Construction     in     Masonry 
and    Concrete"     (Warren)      .  .  .  130 

"Essentials  in    I'heory   of   Framed   Struc- 
tures"   (Ellis),  review  by  L,  E,  Moore,   838 
Fire    Prevention    and    Fire     Protection" 
..,.,'^,'""'^'^''   reviewed  by  C,  T,   Bissell..    290 
Geological    and    Physical    Characters    of 

..Concrete   Aggregates"    (Holmes) 120 

..S^'i''''"'!'^  ^"''  I's  Application"  (Gibson)  456 
Hydraulics  of  Pipe  Lines"  (Durand)  .  .  660 
Hydro-electrical    Engineering"    (Muller) 

review  by   P.    W.    Scheidenhelm .'  455 

Industrial      Fatigue       and       EfBeiency" 

(Vernon)     ^(53 

.'.'f'''J'l  ^^^'""Sie"  (Powers  and  Titter) .  .1007 
Lehrbuoh         des        Eisenhutten-Kunde" 

.rr  <0=*"""'-  review  by  R.  Moldenke 131 

Les  Chauss^es  Modernes"  (LeGavrian).  835 
Life  of  Westinghouse"    (Prout) .  .  .  119 

London  of  the  Future" .'lOOS 

Manhood     of     Humanity.     Science     and 
Art  of  Human  Engineering" 835 


ii  ™M; .    on   novel   construction 
"oa  Pedro   Dam •890 

•Illustrated;  e,  editorials ;  n,  news' notes  :  a,  abstracts 


"Maryland   State  Dept.   ot  Health:    Engi- 

■     neering    Bulletin    No.    1"    (Morse)  ....    288 

"Mexican     Year    Book.     1920-31      (Cleve- 
land)          839 

"Motor  Truck  Transportation"    (Lane)..    660 

"Plumbing     Fixture     Traps"       (Hansen), 
review  by  Prof.    G,    C.   Whipple 456 

"Railroads    and    Government"     (Dixon)  .  .    662 

"Railway    Signaling"     (King)    review    by 
J.    A.    Peabody 119 

"Refuse  Disposal"    (in  London) 1007 

"Sewerage  and  Sewage  Disposal"  (Metcalf 
and  Eddy)    28!i 

"Sewerage  and  Sewage  Treatment"    (Bab- 
bitt)'          659 

"Stadtebau"     (Blum) 661 

"Stream  Flow  Experiment  at  Wagon 
Wheel  Gap,  Colorado"  (Bates  and 
Henry)     661 

"Structure     and     Related     Properties     of 
Metals"     (Rawdon)      45(i 

"Wharf      Management."      etc.       (MacEl- 
wee )     4,'J7 

"Work    of    the    Royal    Engineers    in    the 
World  War" 4.)7 

"Young     Man     and     Civil     Engineering" 

(Swain)     1005 

Booth.   W.   H,,  on  co-ordinating  elements  of 

construction    industry    108.> 

Booth    &   Flinn.   low   bid   on   Hudson   River 

Tunnel     n333 

Receive  Hudson  Tunnel   Contracts n545 

Borers,  see  Marine  Borers, 

Boring,  exploratory,  needed  in  public  works 

(J,  F.  Sanborn)    *1034,  el064 

BOSTON,  MASS. 

Bonds.  4  %  sold n844 

Garbage     contract    mayor-elect     fails     to 
hold   up    n36 

Rainfall  records,   long-term    (J.   R.  West) 
letter     •459 

Technical       societies.        affiliation       pro- 
posed      n357,     n298 

Water  supply,   report  on n209.  n3.5.J 

$60,000,000   addition  made e344,  •360 

Boulder  Canyon  dam.   see  Colorado  river, 
Brady.  C.   made  building  supt.,  Manhattan, 

New  York  City n376 

Bragg.  J.  C.   on  pavement  drill   averages 
eight  cores  per  day •863 

Braun,   H,   H,,   on  pile  braces   and  staging 
for  forms  combined  on  Manila  pier,  .  .h^84 

Brazil  exposition  building.  D.  P.  Robinson 
&  Co.  gets  contract n254,   n377 

International  engineering  congress  planned. n638 

Brazos    River,    Tex,,    bridge    collapse.  ..  .n886 

Breakwater,  curved  pile  and  rock.  Chicago, 
built   in   deep   water „ •539 

Breed.   H.  E..   on  outlook  for  road  build- 
ing      901 

Breithaupt.   W.   H.,  on  forests  and  floods 
in   Ontario e637,  657 

Briand  and  Poincarg e93 

BRICKS 

Importation — ^is    it    practicable? n977 

Industry,    conditions n40 

Pa\ing.   see   Highways.    Brick. 

Prices     1061 

Prices    rising n*848 

Brick  wall,  see  Wall. 

Bricklayers,    see  Labor.    Bricklayers. 
Brickwork,  estimates,   why  they  vary    (C. 

F.   Dingman)     315 

Brickwork  labor  costs,  estimating    (C,  F, 

Dingman)    e939,  959 

BRIDGES 

Bascule: 

China,   bascule   bridge  introduced 769 

Double-deck    drawbridge    with    elevated 

railway,   Chicago    •567 

New  type  at  Detroit ,  n295 

Repairing  rolling  parts  of  two  bascule 

bridges    (J    B,   Hunley) '414 

Seattle,    Wash,,   will   resist   Strauss   Co, 

suit    n973 

Trunnion   bascule   bridge,    new   type.    Wa- 
bash   Ry     near    Detroit ..  n^295.     ^363. 
(Strauss  Bascule  Bridge  Co.) .  .  .  .letter  747 
Bismarck-Mandan.  see  Bismarck.  N.  D. 
Brunswick,  see  Engineering  Failures. 
Caissons  for  Delaware  River  bridge  being 

built    at    shipyard n^4fil 

Canada,   specifications  revised    1004 

Cantilever,    over    "Reversing  Falls."    New 

Brunswick     •527 

Sydney   harbor,    design    78 

Castleton,  N.  Y..  see  Castleton. 
Chemung  River,  see  Chemung  River, 

Chicago,  drawbridges   correction,     '"  ' 

Money   voted nlOl" 

Wells  St ,  double-deck  i:awbridge  with 

elevated  railway •567 

Concrete : 

Arch  bridge,  independent  floor-beams 
and  slab.  Beech  wood  Blvd.,  Pitts- 
burgh      ■ •29 

Building  a  rib-arch  concrete  bridge   in 

Arkansas     (C.    A,    Prokes) •SOB 

Check   method   of   stalling   out    skewed 

bridge  on  curve   (O,  W.  Gatchell)  ,  ,  *480 
Chemung  River,  some  features,  .el 77.   •IBJ 
Collapse    (Lake  Worth,    Fla,),    see   En- 
gineering Failures, 
Expansion  and  overturning  cause  dam- 

age    (H,    H.    Edwards) •70? 

Palm  Beach  failure,  see  Failures,  Engi- 
neering. 
Springfield.    Mass.,    steel    rib   reinforce- 
ment for  arch  centers,  .  .  .e513,  •514, 
(D.    B     Steinman)    letter,    with    edi- 
torial comment,  707 
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Thrust   of   skew  barrel   arch   measured 
on  laboratory  model    (C.   T.  Morns) 

..•638    (D.  Royse)  letter  "968 

Waterproofing-,    joints    and    drainagre    a'411 
Winnipegr.  bridpe.  problems  analyzed  m 

design     (J.    F.    Greene) =*??,? 

Wreck  charg-cd  to  crushing  of  pier......    4U4 

Construction,     rapid,     Ohio     River    bridge 

built    in    374    days.  •■■•■■• "§"5 

Cumberland    River,    site   selected ^u-"^** 

Curve     bridge    on.    staking-out    plan    (O. 

W,    Gatchell)     •  ■  ■  •  ■  •  ■  ■  • 

Delaware   River,   see  Bridges.   Phila.-Cam- 

Design,   novel,  Oregon  City  steel  arch    (C. 

B.    McCuUough) e940.    <94,- 

Detroit,   see  Detroit.  _., 

Draw.    Chicago correction,      o  -. 

Drawbndge   wrecks  and   steamers,  ,..,  .el0li4 
Drawbridge  wrecked  by  steamer,   Hacken^- 

ggpj^    River     ^  lUao 

Drawbridge    wrecked    by    steamer.    New- 

castle.    N.    B nl094 

Eel  River,  see  Failures.  Engineering. 
Failures  see  Failures,  Engineering. 
Floating.  Lynn.  Mass..  succeeded  by  cause-  _ 


•480 


Page 

Buffalo.  N.  T,.  materials  and  labor  in nlS'J 

Garbage-disposal  plant,  bids  asked 

Water    supply,    consumption    falling,    but 

high 950 

Electric  control  and  operation  oi  valves 

(G,    C.    Andrews)      •18B 

nl059,  1055 

Builders'  and  architects'  handbook,  book  re- 
view    

Building,  see  Construction. 
Building   Officials    Conference    discusses    im- 
proved  pracTice nvoO 

BCILDrXGS 

Code  simplification   (W 

economical   in   five-story 


Flood    washouts — acts 


.351 
,280 


120 


789 
God?.  .e980. 

el023.   •1048 
Floors,    fires,   information  wanted    (E.   F.        _ 

Kelley)    le«er     I'''' 

Highway :  .   , 

Concrete,      rib-arch     bridge.      Arkansas 

River,  building   (C.  A,  Prokes) ■^"' 

Concrete,      waterproofing,      joints      and^ 

draindge ■ -a**!! 

Curve,  bridee  on.   stakmg-out  plan    lO-.,„„ 

W,    Gatchell )     *?'.' 

Design,    pleasing    .........  .....  .  .  ■  •  • 

Economy  and  efficiency  in  building  til. 

W.    Holmes!      

Expansion  and  overturning  damage  COD"  „,,. 

Crete  bridge  (H.  H.  Edwards) '701 

Louisville.  Ky,.  district,  to  be  surveyed  948 
Springfield.    Mass..    steel   rib    reinforce- 
ment  for   concrete   arch   centers.  ,  .  . 
6513,    ^514,    <D.  B    Steinman)   letter, 
with  editorial  comment.  707. 
Hudson  River,   see  Hudson  River. 
Hurricane  Gulch,  see  Hurricane  Gulch. 
Kern  River,   see  Kern  River. 
Hydraulic    design     of    bridge    waterways 

(I.    E,    Houk) elOfiS.    ^1071 

Louisville,   Ky.,    district,    see  Louisville, 
Manhattan,    New   York  City,    trolley  deck 

converted  to  roadway 1087 

Marlin-Belton.     see    Failures.    Engineering._  __ 

Masonry,    failing    i?  J 1 

Nenana.  Alaska,  bids  asked   .......  ...  .no4a 

New    York    City,     see    New    York    City, 
Bridges, 

Newark   Bay.    project   delayed    na4o 

Niagara,    see  Niagara. 
Ohio  River,  see  Ohio  River 
Oregon  City,   see  Bridges.   Design. 
Phiia -Camden: 

Anchorage   contract    awarded n971 

Cable  wire,  strength  definitely  known 
iC  F.  Stowein  ,,,  .letter,  with  edi- 
torial comment.  S3. 

Caissons  being  built  at  shipyard "*"t^l 

Caisson  launched    .n711 

New   Jersey   commissioners,   bill    would 

oust    niiiO.   nft03 

Work    begun     e45,    n89 

Piers,  see  Piers, 

Railway:  *on- 

Bascule  bridge,    new   type,    Detroit ,.  .n"ja:) 
Cantilevfr,      over      "Reversing     Falls. 

New  Brunswick    5«  * 

Impact    measurements.    EngUsh    (F.    E. 

Tumcaure)      104 

Specifications,  new.  published  in  tenta- 
tive form ■•      O"* 

Temporary,  two-hinged  timber  arch  'W. 

J,    H,    Fogelstrom)     7.J7 

Repair     timber    struts   under    compression 
take   arch    thnist   during  bridge  repair 

<F.    M     Halll     -,;•■'"' 

S.nn  Francisco  Bay.  see  San  Francisco  Bay. 

SpeciScations.    Canadian,    revised    ^29u 

Steel,   wrecked   by   tree    n74.l 

Suspension,   cable  wire  strength  definitely 

known    (C.  F    Stowell) letter,  with 

editorial   comment.   S3. 

Kern  River.  Cal..  features  of  temporary 

bridge     *^'*\ 

Washouts — acts  of  God?  .e980.  el023.    •lOlH 
Washouts,   secure  foundations  neede<l,  .  .  clUi.  1 
Winnipeg,   see  Bridges.  Concrete, 
Entish  highways,  etc.,   see  Great  Britain. 
Broggini.  J.  M     on  central   repair  shop   for     _^ 

Phila.  waterworks    ' j,- 

Bronze   va     steel,    in    waterwheel    buckets..       t^ 
Brooklyn  theater  roof  collapse,  see  Failures. 

Engineering, 
Brown  Commission,  see  Government  Depart- 


Hoyt) .  .  .letter  369 
Codes,    detail 
Columns.    60-ft. 

building     -  ita 

Concrete,  built  by  Kate  Gleason,  Roches- 
ter, N.  Y 331 

Contractors    must    clear   site.    Comptroller 

Generals'   decision    n301 

Cost   distribution.   Cleveland n590 

Defective,    in    Wisconsin,    inspected 1083 

Graphics  applied  to  economic  location  (0. 
P  Dunn)  ...  .'699.  iT.  T.  Cresswell) 
letter  969. 

Improved  practice  dis<;ussed   n750 

Inspection  in  Cleveland.  Ohio,  move  to  re- 
form   n972 

Lighting    ob.i 

Lumber  hoisting  must  be  done  inside.  New 

York  State    n25S 

Mill,  steel,  design  of  (Ketchujn),  book  re- 
view by  R,  Fleming 288 

Montreal,  Can.,  protest  against  law,  re- 
quiring ten  years'  liability n974 

Moving,  see  Moving, 

Plan   and  Photograph  on  same  print    (N, 

G.  Ray)    *866 

Residential    contracts.    April,    amount    to 

5132.477,800     n892 

Steel    analysis  of  formwork  for  concrete 

members    (R.  P.  Wallis) 'lO-lO 

Steelwork,    heavy,    in    new    theater    and 

office  building.    Cleveland.    Ohio •1036 

Valuation,    estimating    reproduction    cost 

(F.    E,    Barnes)     *9°o 

Straw     in    France lOo 

Bunk  houses,  see  Camps. 

Bureau  of  Labor  Statistics,  revised  building 

materials  index  number n976.  nllOO 

Bureau     of     Pub.      Roads.       appropriation 

for   no04.  nSSe 

Calls    for    maps    of    Federal-aid    highway 

systems n3o 

Research  to  be  expanded •lOOl 

Burgess.     Dr.     G,     K,.     new     pres..     Amer.     Soc 

for    Testing    Materials     nlllHH 

Burlington    office    building    fire.    Chicago,  ,e4.0. 


cnts. 


Price,   on  Chicago 


•495 


538 


and  D    J 

grain  elevator  c^plosii - 

nrnwn.  Prof,  N,  C„  on  railway  ties  from  the 

tropics   a-ifin 

Bninswlck  bridge,  see  Engineering  Failures 
Rniah.    W.   W     on   synura   .and  other  organ- 

isms  in  Catskill  water  supply e263,  •'.<''> 

On   us-  of  electric  torch    for   under-water 

metal    cutting    e345.    •346.    n460. 

(A,  Friedmann)   letter  .'jSO. 
Bryan.     Ohio,     artesian     water    supply.     ''<'■.., 

vampefl      '■** 

Brvant    H,  M,,  on  draft  tubes  hung  by  turn- 

bucklo    rods    while    concreted    in    plac-c,  .  •OSt. 
Bricket  loader,  seo  Concreting, 
Bucyrufl  Co.   crawler   tractors   for  railroad-^ 

type  shovels   "    '  ^•» 

Diefiol     engine     for    shovel,     dragline     or 
cram-        n7o!5 

New  gasoline  shovel  can  shake  bricket  n*647 


Burnham.  D.  H  ,  biography 290 

Burroughs.    P,    E.,    on    whitewashing    struc- 
tures along  state  highways 866 

Bus.    see   Motor  Vehicles. 

Bus  Transportation,  new  McGraw-Hill  paper  121 

Bush.   E,   W.,  on  objections  to   maintenance 

guarantees  for  roads  and  pavements 365 

Bushfjeld,    W.     C,    on    moving    three-story 
building     

m  SINES.S 

Activity  measured  by  debits  to  individual 

accounts    n^lOoO 

Briefs    n891.   n9.32 

Code  of  ethics  needed    (P,  M.   Feiker) .  .  1084 
Commerce  Dept.  shows  conditions  by  ratio 

charts     "'^1']". 

Conditions,    rapid-fire   survey "'.j.f. 

Course,   charting    e636,   n(> ;" 

Cycles  to  be  studied    n4bJ 

Earnings   and   losses  of   well-known   com- 

panics n508.  nJl.T 

Engineering  conference  in  Pittsburgh.  .  .  ■n712 

Failures    "'^S^? 

Gary.  E.  H,.  optimistic °  ,,? 

Losses,    corporate,    in    1920    and    1921.. n715, 
n»890 

Rapid-fire  survey n46R.  n508.  n632 

•Training  for  engineers,   conference   on...n460 

Trend n91,  nl33.  nl75.  n316,  n-260. 

n301.  n341.  n380 
Butte.   Mont.,    water  company,    welded   steel 

and  wood-stave  pipe   IE.  Carroll) .  .6263,     "78 
lUiying  campaigns    6J04 


C.ihinet  wood,  for  drafting  supplies   (A.  M. 

Sh.aw )      •689 

Cable,  heavy',  anchored  by  convenient  method   '.'lO 

Cable   strength    developed    in    anchor •■>- 

Cablcway      carriage,       heavy-duty,       novel 

features    L'  ■.■    '  ; 

Caissons,   bridfre-pier.    large,   being   built    at^ 

shipyard ,  ,  n  WL 

Cofferdam    foundation    with   special   brac- 
ing (T,  K,  Thomson) ^914 

With  water-ballast  tanks  lays  submerged 
floor    IJ     A     Bjerregaard )■....■■•  ■    o-^ 
CalHnm   chloride,    see   Highways,   Concrete. 
Calcutta,   sec  Hooghly  River. 


Campbell,    J.   L.,    elected  pres.    A.R.E,A.  .n^462 

Campion,   H,  T.   in  new   corporation nC96 

Camps,   construction,    two-story  bunkhouses 
economical  on  steep  sidehUls 277 

CANADA 

Bridge    specifications    revised 1004 

Census  shows  9.000.000  population....  401 
Construction,  considerable,  contemplated  n632 
Dept.  of  Pub.  Wks.,  A,  St.  Laurent  made 

chief  engineer    n463 

Engineers   meet    n*210.  n^212 

Flood  problems    (J.  B.   Challies) . .  .6637,  668 

Material    prices    and   wages n548 

Railways.  Government.  $90,170,000  for.  .n971 

Central   centralized    n845 

Canadian    Good    Roads    Assn.    to    meet    in 

Victoria    n628 

Canadian   Pac.   Ry.,  bridge  over  "Reversing 

Falls."    N.    B ^527 

Track    maintenauce   by    contract    (H.    G. 

Horton)     399 

CANALS 

Barge,  see  New  York  State. 

Beds.    old.    making    use   of e718 

Erie,  see  Erie  Canal. 

Germany,     southwestern     canal     projects. 
(K,  Haller)    •521 

Lakes-to-Hudson  project,  again    n421 

Lock  machinery,  book  review 1008 

Panama,  see  Panama. 

Timber  lining  placed  rapidly  with  aid  of 

jack  frames h*123 

Canavan.    R.,    on    office   circulation    of   new 

literature  .  .  .388.   (G.  W.  Lee)   letter  837 
Cantilever,    arms   on   aqueduct    trestle   allow 

unobstructed  stream  flow    i  R.  A.  Hill)..^903 

Needle  beam  underpins  brick  wall    (B.  S. 

Bascome)    ^481 

Canton,   China,    development    assured n255 

Car    dumper    and    coal    conveyors    at    coke 

oven    plant     ^407 

Car   loadings,   see   Freight. 

Carbon    dioxide   overcomes    tunnel    workers. 

n925    (see  also  Water  Supply) 

Cargo    handling    discussed n754 

Caribou    hydro-electric    plant,    see   Turbines. 
Carpenter.  E.  E,,  on  Stanford  stadium  built 

of   timber  on  earth   fill    "734 

Carpenters  barred  by  building  unions.  .  .  .nl014 
Carroll.  E,,  on  welded  steel  and  wood-stave 

pipe  line,  Butte  Water  Co e263,   ^278 

Cars,  see  Railways,   Cars. 

Cars,  tank,  see  "Tank  cars. 

Carson.  H.  A,,  hon,  mem,  .4m,  Soc.  C.  E...n^l27 

Case.  J,    1..  T.  M.  Co..  new  steam  scarifier. n^931 

Cast-iron  pipe,  see  Pipe. 

Castleton,  N.  Y.,  bridge,  east  approach  work 

begun    n37 

Catskill   water  supply,   see  New  York  City, 

Water  Supply. 
Causeway    succeeds   floating   bridge.    Lynn,^ 

Mass    
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Alumina     (H.    S.    Spackman) 831 

Arkansas    state    plant    urged n257 

Association,  quality  made  basis  of  mem- 
bership       n.37 

Bids,    identical,    in   Indiana,    investigated, .n298 
Bids  sought  by  Indiana  Highway  Commis- 
sion     n54;> 

Boycott  by  Mid-West  officials nl66 

California  comment  on  uniform  prices.  .  .  n.380 
Companies    must    explain    Indiana    road  ^ 

bids    "xSs 

Contractors    and    dealers,    trial "r.o 

Detroit  receives  bids no49 

"Fondu."  see  Cement.  Alumina 

Handled   in    bulk   on   Ketch   Hetchy  dam 

(N.    A.    Eckart)     .•352 

Hopper,    movable,    saves  time  in   loading 

concrete  cars i  •  •  •  •  v.V 

Manufacturers,      trial n464      n626. 

c636.    n667.    n750.   n802,    n846,    n888, 
eS94.   n925.    nn70.   nl055 

Middle    West    situation n42i. 

Mid  West    hovcott    off e596 

Oklahoma    makers    must    sell    direct    to  ^ 

Output.  jinu.iry,'in2i   and'i922.  .  n^40fi 

Output  steady,    first  quarter  of  year. 

Paint,   waterproof    „„ 

Porll.m.l.    in    the    Orient •  -      ■    ''<';' 

Grading    el021.  1040 

In    1 9'*  1  nil  I ... 

Problems '  '&'.  W.   Kelley) 996 

lYospects    for    1 923. .,,... _}» 

Specification   made    standard. .......  .n74» 

Prices  compared  with  steel,  etc..  .n^ 340.  n.^>0n 

Prices    drop     ";il 

Prices    rising ■.-••.•■;,■  •""■"' 

Prices,  uniform:  who  gets  contract,  when 

bids     arc     uniform? -ng"" 

Prices.    Western,   rise "iiiS 

Prnductinn,    April,    g.iins. •StSJ? 

Production,  heavy  gain   In  May. . . .  ...n  luoi 

Reclaimed,    value    of     <C.    T.    Dawkins)^  ^^^ 

Testing,   cost   of    n^"'' 

TTnlform  prices  Inevitable,  says  AfTleok.  .n380 
Wisconsin     contracts     awardwl     to     eight 
companies,  ...  ...  .  ...  ■^■■^:,-,--    ■■■  •','2-i. 


.nlO.'ig 


CALIFORNIA 

Citizens  m.ay  see  city  records.  .  ........    099  romnamen    ■;•..„ 

Counties,    three,    limit     weight    of    a"'"  „g.,      Cemcnt^klp.   plank   (G.  W.  McAlpin '475; 

Highwava.     '  sec      Highways,      California 
Motor  vehicle   law,   ^ '"''''<""'<"''•■• -^Vn    ISno 

State    ownership    proposed e670.  n700 

Camden.  N  J  .  bridge  to  Phlla..  see  Bridges. 
•  Phlla, -Camden, 

notes  :  n,  abstrnots 


CKMENT  (irN 

Large   steel-  arch    bridiro  ribs  ""•»»^_''    '". 
gunlte    (C.  B,  McCullough)    .  .  .  .e940. 


•niuatrated  ;    >.  editorials:  n.  news 
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steel  Btandpipe  cleaned  and  reinforced  by 

sun    ;  •: •  •  i  31* 

Tacoma    builds    semi-eircular    conduit    oi 

irunito    'SOS 

Used   to  j)rotect  loose  rook   wall n*30 

Waterprooflne    leaky    resen'oir    'SIO 

Census,  traffic,  see  Hiehways.  Traffic 
Central  Park,   see  New  York  City 
Centrifuges,   see  Sewage  Treatment 
Cballies.  J.  B..   on  Canadian  Hood  problems 

e637.  638 

CHA3IBER  OF  COMMERCE,  V.   .S 

Hig-hway  session    n887 

Not    interested    in    General    Air    Service 

n463.  e471 

Opposes    metric    system n29(J 

Plan  lor  Coramis.sioner  General  o£  Trans- 
portation rejected n295 

Ten  years    old e8.il.    n88.T 

Chambers  of  commerce  advised  on  fireprool 
buildinica     e940 

Chaimel.  see  Eng-lish  Channel, 

Channels,  hydraulics  to  be  studied n670 

Charleston.  W.  Va..  first  brick  paved  street 
in    U.    S 358 

Chart,  nomograpiiic,  for  cross-sectioning  (C. 

P.    Mowry)     '687 

Personal  record,  aids  in  employment    (K. 
B.    Skandon) '140 

Chemung  River  bridge,  some  features.  el77,  •ISS 

Cheney.  C.  H..  on  great  city  planning  pro- 
ject  near  Los  Angeles,  Cal 1041 

Chevalier.     W.    joins    Engineering    Neics- 

litcord  staff. 
Promoted  to  colonel   nl015 

Cheyenne.    Wyo.,  elects  engineer  as  commis 
sioner     a*463 

CHICAGO 

Breakwater,   curved   pile   and  rock,   built 

in  deep  water    'SSQ 

Bridget,   see  Bridges,  Chicago 

Building  boom nl061 

Building   troubles,  see  Labor,   Chicago 
Drainage    Canal,    use   by    city    to    be   at- 
tacked  by    Wisconsin    n670 

Engineers   discuss   city's    problems n683 

Fire  Burlington  Bldg e470,    •495, 

438,  e553 
■Grain  elevator  explosion,  see  Accidents 
Ilhnois  Central   plans   to   spend  550,000,- 

000    in    Chicago     n711 

Labor,   see  Labor.  Chicago 

New   York    Central    to    improve   terminal 

facilities    nl094 

Union  station,  load  tests  of  piers.. 'SSS, 
(J.  Feld)  letter  1052 

Program      n542 

Chic.  Burlington  &  Quincy  building  in  Chi- 
cago,  fire    e470.    •495.  538 

Chicago    Chanter.    A.    A.    E.,    city    manage- 
ment   class    n463 

Chicago    Junction     Ry.     leased    by    N.     Y. 

Central    nl094 

Chicago  River  &  Indiana  bought  by  N.  Y. 

Central    nl094 

Child,  A.  P..  on  device  for  spreading  gravel. .'ISO 
On  blowing  excess   fines   from   sand   for 

road    work    •1035 

Chimneys,  specifieation.  standard,  improved..  291 
China,    bamboo   dikes  for  land  reclamation 

and    river    control     •862 

Bascule    bridge   introduced    769 

Flood-protection    problems,    great    (J.    R. 

Freeman)     •704 

Following  the  Great  Wall  (J.  A.  L.  Wad- 
dell)    •6-J3 

To  have  modern  telephone  system 642 

Chippawa  proje<-t.   see  Queenston-Chippawa 

Chlorine,    see    Water    Treatment 

Cholera,   see   Winter   Cholera 

Cincinnati,     Ohio,     bridge.     Southern     Ry., 

opened  to  traffic    n927 

City    plan,    preliminary   report   made.  .  .  .    n34 
Street  railway  used  for  freight  container 

service   ^323 

Cincinnati    Univ.,    "The    Co-operative   Engi- 
neer"     e676 

aTiE.s 

Akron.      Ohio,      chooses      new     manager 

nl72.  n295 

Amer.  Soc.  for  Munic.  Improvements,  to 

meet    in    Cleveland    n505 

Convention  date  changed n805 

Atlanta.  Ga.,  charter,  see  .\tlanta 

Baltimore  streets,  see  below  Cities.  Streets 

Bontis.   see  Cities.   Finances 

California,   citizens  may   see  records. 999 

Cheyenne.    Wyo.,    elects   engineer    as   city 
commissioner     n^463 

Chicago     engineers    discuss    city's    prob- 
lems     n583 

Collections,  combined,  for  water,  gas  and 
light    C42 

Commission  plan.  St.  Paul.  Minn.,  voters 
uphold n36 

Construction    cost   records   must  be   kept 
by  Minnesota   cities    .  .^ 161 

Dayton.    Ohio.    S3.000.000    public   works 
bond  issue  illegal n334 

Electric    system    consolidation    proposed. 
Los  Angeles   nSS'l 

Engineer's,    city,    right    to    private    work 

questioned     n752 

Philadelphia,   pay  of    I  J.   W.  Follin) .  .  •735 
RajTuond.    Wash.,    consolidates    depart- 
ments   under    city    engineer n376 

Schneider.  A.,  West  AUis,  Wis.,  6ues  to 
remove    successor n86 

Finances ; 

A    problem eO.  18 

Bond    rate    falls eB75 

Bond    sales n972 

Bonds    at    low    interest    rates n888 

Bonds,  low  interest  rates    nl097 


.1010 
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Bonds.   Boston   sells  4%    bonds n844 

El   Paso.   Tex.,   sells  bonds n3/.  nSoo 

Fire  hydrants  painted  yellow  in  Philadel- 
phia      

Garbage     and     refuse     collection,     see 
Garbage 

Grand    Rapids,    Mich.,     commission-man- 
ager    government    to   continue "STV 

Home  rule  bill.  New  York  State n544 

Housing.    SCO    Housing 

Illinois  Municipal  Review  begun 1048 

Improvements,  competitive  bidding  recom- 
mended in  Salt  Lake  City n'298 

Indianapolis,   paving  recommended no90 

Management   class.    Chicago    Chapter.    A. 

A.    E n463 

Manager,   bill   in   N.   J.   legislature n254 

Bingham,    C.     A.,     made    manager    of 

Lima.    Ohio n34 

Milwaukee,     bonds    for    street    widening 

voted    •.  •  ■  n712 

Minnesota  cities  must  keep   construction 

cost  records 161 

Montclair,   N.   J.,    citizens'    committee    of 

engineers  to  advise  town  officer n752 

Detroit  votes  to  acquire  street  railways 

n752.  e853 

Los  Angeles  buys  wire  system n9'29 

Newark    vote    invalid 445 

Orlando.  Fla..  may  buy  light  and  water 

plants   nl30 

Superior,    Wis.,    city    not    to    buy    out 

utility    company n803 

New  York  State,  mayors  to  confer n846 

Officials  taught  by  Kansas  Univ n752 

Ohio,  cannot  divert  water  revenues 1028 

Parks    and    playgrounds al004 

Parks    functionally   designed e636.  n753 

Pasadena.  Cal..  bonds  for  activated-sludge 

plant    voted n709 

Philadelphia,   engineers'  pay    (J.  W.  Fol- 
lin)      '735 

Philadelphia     receives     bids     on     Girard 

municipal    piers d708 

Philadelphia    zoning,    see    below.    Cities, 

Zoning 
Phillipsburg,    N.    J.,    eng'neers.    etc..    in- 
dicted for  sewage-works  extras n710 

Planning,    and    transportation,    book    re- 
view        661 

Beautiful,   place  of.  in  city  plan.  .  .  .al004 
Cincinnati,    preliminary   report    made.  .    n34 

Conference     nlOll 

Conference.    Springfield.    Mass n804 

Engineers  and  planning e979.  1002 

Indianapolis    commission    begins    work 

New  York    and  environs,  planning  for 

e813.  835.  n842 
Palos    Verdes    project,    near    Los    An- 
geles,   Cal 1041 

Programs  winning  support   for al004 

School  buildings  and  city  plan ._al004 

Ports,  see  Ports  and  Harbors 

Public   works  program,   ten-year e635 

Records,  California  citizens  may  see. . .  .   999 
Refuse  collection,  see  Garbage 

River  front  treatment    al004 

San   Antonio.    Tex.,    plans   auditorium ..  .n710 
San  Francisco,  civil  service  men  volunteer 

wage    cut n376 

Municipal  Ry.  extension  approved ....  n337 
St.    Louis,    Mo.,    committee    passing    on 

S73.000.000  bond  proposal n803 

Sewers,  see  Sewers 
Streets : 

Baltimore  establishes  width  limits.  . .  .n670 
Cleaning.  Phila.  takes  over  balance  of 

work     n34 

Concrete   restored   as  material.   Indian- 
apolis      n546 

Major  street  plan,  Indianapolis,  studied 

n545 
Pavement      maintenance.    "  New     York 
State,    part    of    motor    fees    wanted 

for   n37 

Repair,    Indianapolis    uses   old    asphalt 

for    patches 922 

Right    of    trucks    to   main    streets    up- 
held         525 

System    design    and     vehicular    traffic 

(E.    R.   Goodrich)     e979.  al003 

Traffic  handling,  discussed  by  engineers 

^  n37.  ia29 

Traffic.   Indianapolis   commission   takes 

up    n419 

Traffic.  Los  Angeles  mapped  from   air 

to  aid-studies   (C.  H.  Richards)  .... '961 
Traffic.    New    York,    some    engineering/ 

aspects    71029 

Traffic,    vehicular,     and    street    system 
design   (E.  R.  Goodrich) ...  .e979.  al003 
Tampa,     Fla.,     seawall     and     boulevard 

project    n420 

Thoroughfare   plan,   tentative,    for  Cleve- 
land,   Ohio 184 

Traffic,   see   above.   Cities.   Streets. 
Transit,     fundamentals    (D.    L.    Turner) 

e979.   1002 
Transit,   raiiid  tr.insit  opposed  by  Maj'or 

Couzens.    Detroit nl29 

Subways,    publicntion   on.    available.  .nl013 

Tr.anspi>rl:itii>ii,     book    review 661 

Trenton.   N    .J.  sued  by  state,  to  compel 

building    of    sewage    works n85 

Trucks,  right  to  main  streets  upheld....    .525 
Wnter  supply,  see  Water  Supply 
Watertown.   N.  Y..  bonds  at  low  interest 

rates    sold n8S8 

Worcester.    Mass..   bonds  at   low   interest    , 

rates   sold nS88 

Zoning: 

Akron.    Ohio,   approved  by  engineering 

societies     n35 

Atlanta    Ga  ,  passes  ordinance.. 788 

Bibliography  and  primer 1008 
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Detroit   hearings  on n585 

Indianapolis    plan    studied n419.  n545 

New   York    City,    Murray   Hill   district, 

upheld    by    court n431 

Philadelphia,    blocked    by    Coimcil.  .  .  .e427 
Philadelphia,     commission    to     resume 

activities     n670 

Philadelphia  engineers  discuss  problem 

n422 
Philadelphia,    engineers    to    enter   cam- 
paign     n373 

Civil    Service   Commission,    A.    B.    McDaniel 

backed  by  A.  A.   E nl09U 

Civil   Service   examinations.  .n630.    na67.   nl016 

Clamp,   new.    for  forms n^975 

Clark  Tructractor.   gasoline  lift  trucli. . .  .n^587 

Clay   slide,    see    Slide 

Clay,    swelling,    under   flooor.    lifts    columns 

and  walls    (Prof.  F.  E.  Giesecke) •192 

Clemmer.    H.    F..    and   B.    H.    Piepmeir.    on 
calcium    chloride    in     concrete     highway 

construction    '409.    e427 

Cleveland.    Ohio,   building  conditions    to    be 

cleaned  up e893.  n972 

Business  men  oppose  St.  Lawrence  water- 
way      n845 

House   construction,    cost    distribution ...  d590 

Improvements  planned    nl097 

Eeith   building,    heavy   steelwork •lOSS 

Thoroughfare    plan,    tentative 184 

Water    supply,    operation    and    tuning   up 

filters    (J.    W.    EUms) ^776 

Cloak  manufacturers  enjoined e93 

Cloudburst  floods   (G.  H.  Matthes) .  .e637,   •654 
00  AI, 

Belt  conveyor,  suspension  bridee 605 

Bituminous,    prices n341 

Cars,  see  Railways.  Cars 

"Coal:  Its  Properties."  etc.   (Moore) ....  1006 

Conveyors  and  car  dumper  at  coke  oven 

plant    '407 

Dock  with  unloading  and  handling  plant.  •112 

Prices.    Hoover   plan    to   limit n978 

Strike,    see  Labor   Strikes 
Codes,  building,  see  Buildings 
Cofferdam    sheeting    stands    alter    cribwork 

is  removed    ^1070 

Coke  oven  plant,  car  dumper  and  coal  con- 
veyors     *407 

Cold      weather     concreting,      methods     and 

equipment    "IQe 

Coleman,  J.  F.,  indorsed  for  pres.  Am.  Soc. 

C.   E n544,   correction n628 

Collections,    combined,    for    water,    gas   and 

light    642 

Colorado,  engineers,   few  unemployed n461 

Railway  tunnel  as  public  work.  .66e811.   836 
Colorado   wants  interstate   stream   priorities 

protected   n630 

Colorado   County.    Tex.,    costs n9'J 

Colorado      River.      Boulder      Canyon      dam 

favored  by  Hoover n5G6 

Colorado    River    conference    plans . .  .  .  n209, 

n253,  n506 
Control   and  development ..  .e717.  n710,   "741 

Control,   bill  introduced n710 

Dam.    proposed,    alternate    plans    (A.    P. 
Davis) ...  .184.    (F.  A.   Noetzli)    letter 

625.   see   also   e719    and  ^741 
Columbia  Basin  irrigation  project.  Goethals 

to   report   on n460 

Goethals     approves n666 

Permit  sought  by  Col.   H.  L.  Cooper.  .  .  .n258 
Columbus.  Ohio,  water  supply,  dam  contract 

again    awarded n974 

New  bid  on  dam  wanted n845.  n930 

Columns,  and  walls  lifted  bv  swelling  clay 

under  fioor    (Prof.  F.   E.  Giesecke) ^192 

Bases,    large  multiple  steel  slabs  for    (E. 
W.  Stern) .  .  .  .^384    (N.  N.  McKenzie) 

letter  968 
Building,  fire  resistance   (S.  H.  Ingberg) .  108,S 

Protected,    fire    tests 121 

Sixty-foot,  economical  in  five-story  build- 
ing      '745 

Steel,    riveted,     tests    of ^877 

Commerce  CSiamber.  U.  S..  see  Chamber  of 

Commerce.    U.   S. 
Commerce    Dept.     seeks     trade     association 

statistics    n506 

Conference   on    clearing   of    statistics.  .  .  .e512 
Commercial       engineering.       see       Business, 

engineering 
Cammission  General  of  Transportation,  plan 

for.  rejected  by  Chamber  of  Commerce.  .n295 
Companies.       well-known,       earnings       and 
'deficits,    see    Business 

"CJompetition"    that    maintains    prices e939 

Comptroller  General's  decision  affects  build- 
ing   contractors nSOl 

Conard.  W.  R..  on  present-day  tars  for  pipe 
coatings    a913 

CONCRETE    (Material) :)    see  also  Concrete 
Arches,  etc.,  and  CONCRETING. 

Absorptive    qualities    of    concrete    blocks 

S.    Walker)     a^282 

Aggregates.  British  studies,  book  review.    120 
Glass  and  fire  tile  v^ed  (F.  F.  Royal)  .1033 
Limestone  crusher  dust  and  poor  con- 
crete   (W.   K.    Hatt) letter  33. 

(M.  Hirschthal)   letter  165 
Strength      no      measure      of      concrete 

strength   (F.  E.  Giesecke) ^1090 

Variable  concrete  due  to  Variable  sand 
wetness    (R.    L,    Berlin) ...  .el022,  1047 
Flat   slab,   see  Cim.  rete.   Reinforced 
Forms,  see  Coninting,  Forms 

Future  and   p:'.^t 20 

Highway,    see   Hiehways.    Concrete 
Limestone    crusher     dust,     see    Concrete. 

Aggregates 
Mixers  and  mixing,  see  Concreting 
Moisture,  effect  oh  behavior  of  concrete.    52x 
Past  and  future.  .20.  (F    W   Kelley) ....    996 
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Proportioning  by   weig'ht.   new  Lakewood 

device     n**^59 

Specifications   must   be   made    by   engi- 
neer   .  .  .  : e344 

xleinXorced  concrete: 

Do  designers  use  diagrams? e764, 

(C.  S.  Whitney)   letter  924 
Flat-slab  case  before  Court  of  Claims. n542 

Flat-slab    decision    upheld nHOr, 

Flat  slab,  report  on 1008 

Steel    cut    by    drill    sharpener 31-4 

Steel     rib     reinforcement     for     concrete 

arch    centers e513.     •514.     (D. 

B.    Steinman )    letter,    with    editorial 
comment,  707 

Sand,   see  Concrete,   Aggrregrates. 

Ships,   see  Ships. 

Special  concrete  specified  for  Jamaica  Bay 
viaduct   •™44 

Specifications,  see  Concrete,  Proportioning- 

Strength,    aggregate    strength    no    measure 
of  concrete  strength    (F.  E.  Giesecke)   "1090 

Tests.    Relation   between   molded  and  core 

specimens    (H.   S.   Mattimore) 73 

(F.    Kellam)    letter    165,    H.    S.    Matti- 
more)   letter   370 
Testing   materials   for   Detroit   serves..    830 

Uniform,  movement  toward   (R.L.  Berlin. 

el02'^.   1047 

Water    content    in    sand,    variable    ( R.    L. 
Berlin)     el022.    1047 

Concrete    arches,    see   Arches.    Concrete 
Concrete     blocks,     absorptive     qualities     (S. 

Walker)     a*282 

Large    hollow,    form    dock    wall '956 

Concrete    bridges,    see    Bridges,    Concrete 
Concrete    building,    fire    in.    teaches    lessons 

to    Germans "795 

Concrete    construction,    book    review 120 

Concrete  drain    tile   in   alkaline   soil 967 

Concrete   flumes,   see   Irrigation,  Flues 
Concrete    houses,    see    Houses 
Concrete  piles,  see  Piles. 

Concrete  road  roller,   patent  upheld n545 

Concrete  roof,  see  Roofs 

CONCRETING 

Batch-box    car,    new n*587 

Bucket   loader  charges  batch  boxes  from 

stock     piles •oS 

Cold    weather,    methods    and   equipment.  . '196 
Dam,    22    ft.    high,    built    with    traveling 

form •452.  correction  573 

Forms : 

Analysis  of  formwork  for  concrete 
members  in  steel  building  (R.  P. 
WaUis)     nOSO 

Clamp,    new n*975 

Pile  braces  and  staging  for  forms  com- 
bined. Manila  pier    (H.  H.  Braun)..h*84 

Portable   trestle    forms "866 

Removal  from  1-in.  space  (R.  C.  Reese) 

*142 
Gunite.  see  Cement  Gun 
Hopper,    movable,    saves   time  in   loading 

concrete   cars •686 

Mixers  and  mixing: 

Continuous    mixer,    new    type ^274 

N'ew  mixer  with  close-pitch  crawler 
traction    n*423 

Pavement  mixers  and  finishing  ma- 
chines         320 

Novel    construction    features,    Don    Pedro 

Dam     ( R.    McC.    Beanfield) ♦896 

Placing      410.000      cu.yd.      of      concrete. 

Queenston-Chippawa       project        i  Blan- 

chard  and  Young) •554,  e595,  613 

Wet-batch  haulage  safe e.">51.   577 

Winter,   enclosing  pier   in   canvas  permits 

work    (A.  B.  Harding) •481 

Conduits,      across-road,     built     with     pave- 


tlt9 


702 


Welded  steel  and  wood  stave  (E.  Carroll) 

203.    •278 

Connecticut,  highways,  see  Highways.  Con- 
necticut 

Conner,  C.  V..  on  Delaware  practice  in  road 
etructures     '721) 

CONSTRUCTION 

Amer.    Construction    Council — an    oppor- 
tunity      e718.   n74it 

Briti.sh    costs    decline OfS.s 

Building     Pacific     Coast,     at     high- water 

mark    n849 

Camps,   see  Camps 

Cleveland,   Ohio,  conditions  to  be  cleaned 

up     eHUli 

Code.    Blmplification   of    iW.    A.    Hoyt )  .  . 

letter  3f;!t 

Conferenre  to   be  held  in  Chicago n4ls 

Oontinuity     required e.'>!M; 

Contracts   let   in   1921.   value  of 13 

Co-ordinating  elements    (W.    H.    Booth) .  .10K.> 

Co8(   and  volume,  statistics '8 

Cost     index    and    volum^    imlfX    number. 

see    Engineering    S'ews- Record . 
Cost   keeping   and  management,    book    re- 
view        4.'»0 

Cost    likely    to    advance n**»76 

Equipment,     accounting ©765,    •766 

Equipment,     better e40 

Speed     records,     advertising e343 

Framed  structures,  essentials  In  theory  of. 

book     review 838 

Heavier    than    1921 n800 

InduHlry.    view   of el     •R.    "lO 

Index    numt^ers,      see    Enginefring    News- 

Record 
'nspectton.  deotim  and  speciflcfttlon   (J.  A. 
Fcrguaon )     . letter  665 


Labor,    see  Labor.    Building 

Machinery,   prospects  for   1922 14= 

Materials: 

Endurance    of    materials e95 

Index     number     revised n976 

Milwaukee.    Wis.,    cost    in n890 

Prices     n^340,  n509 

Prices.    March,    and   at  peak n*549 

Prices,     Canadian n548 

Production    and    stocks.  ..  .n90.    n260, 

n424.  n633,  n977 

Proposed  tariff  rates n673 

Spring  prices  since  1913 '8 

Tests   of  endurance e95 

Methods,    study    of e389 

Natl.  Board  of  Jurisdictional  Awards,  de- 
cisions to   be   enforced n341 

Natl.  Fed.  of  Construction  Industries  con- 
vention      n506.    e59.5.  n626 

New    York    City,     bad     practices    to     be 

stopped     e94 

"No  net  income."  40%   of  firms  report.. n376 
Outlook   for   Spring  better  than   1921... nl74 

Owner    contributes    to     corruption 

e94,    (E.  Haupt)    letter  124 

Projects,  big.  past  and  prospective e2 

Prospects  for  1922 e2.  15 

Scandals    in    industry e4 

Situation,  cleaning  up e675 

OONSTRrCTION.  STEEL 

Bad     steelwork      (Knickerbocker   Theater 
disaster.    Washington.     D.   C.)  .  .  .  .e303 
(see  also  Failures.  Engineernig) 
Proposed    clauses    for    specifications     (A. 

W.  A..  Eden)  .  .letter 501 

Reminders   for   designers    (R.   Fleming)  ..  •271 
Construction    Council,    see    Amer.    Construc- 
tion Council. 
Consulting    engineers,     see    Amer.    Inst,    of 

Consulting   Engineers. 
Consulting    Engineers.    Institute    of.    meet- 
ing     nl28 

(ONTRACTORS 

Assoc.   Gen.  Contractors,   see  Assoc.    Gen. 

Contractors 
Organized  contracting  makes   progress.  .  .el36 
Bidders,     prospective,     questionnaire     for 

(L.  C.  Wason) letter  841 

Building,     affected    by    Comptroller    Gen- 
eral's  decision n301 

Construction,    inactivity    in    scandals....      e4 

Ethics,    code,    old    and   new e303 

Naval,    relief   bill    passed n753 

New  York,  foreign  work   being  done  by.n672 
New  York   Stale,   war-relief  act   unconsti- 
tutional       n544 

Professional     attitude      toward     contract- 
ing   defined 350 

Specifications    made    interesting    to    sub- 
contractors, etc.    (R.  S.  Blinn) 319 

CONTRACTS 

Cost-plus,    recent,    provisions    of 566 

February,   value n379 

First     quarter    of    1922.    active    summer 

seen    n^808 

Highway,  see  Highways.  Contracts 

January     n214.   n379 

Jan.   to  April.   1922.  worth   5479,000.000 

n756 

Large,  let n91.  133,  175.  214,  300. 

342,   548.  590,  673.   757 

March,    largest   in    two    years n588 

May.    reflect   business   revival n932 

New  England,   in   last   quarter  of  1921..    n90 
Railway,  see  Railways,  Contracts 

Reform    necessary 619 

Uniform,     proposed e45,  n86 

Value   of  contracts  let  in   1921 13 

Week  ended    Dec.   29.    1921 n40 

Conventions,    see   Societies 

Conveyor,   belt,   suspension  bridge 605 

Telescopic,  for  handling  ship  cargoes    (G. 
F.    Nicholson) •ISl 

Coolidge.  R.  N..  see  Dunn.  D.  E. 

Cooper.   Col.   H.  L..   opposed  Ford  offer   for 
Muscle    Shoals n335 

Cooper.   Col.    H.  L.,   seeks  power  permit  on 
Columbia    River n258 

('o-oj)eratii'e   Engine-er.    The e676 

Coosa    River    power    plant,     appli^'ation     of 

backwater     suppressor e939.      •966 

(see  also  964) 

Copper  shingles.   Anaconda  Co n^847 

Cork.   Ire,,    hiirbor   development,    plan   for.,n418 

Corning.   N.  Y.,   bridge,    see  Chemuntr  River 

Coronado  coal  case,  unions  held  suable.  .  ,  . 

n972.    e979 

Corporations,  chart  shows  1921  losses.  ..  .n^890 

Corporations,   practice  of  engineering  by..        c5 

Corps.  Engineer,  see  Army.  U,  S. 

Corrosion  of  buried  pipe  to  be  tested 65 

Cost   index   number,    see   Engineering   Sews- 
Record 

Cost  keeping  and  management,  book  review.    456 

Cost-plus,   Bee  Contracts 

Cost,    retail,    affe<ted   by   freights n673 

Cost    sheet,    see    Engineers 

Couzens,    Mayor   of    Detroit,    opposes    rapid 
transit    nl29 

Coyle.    D.    C.    on    book    joint    for    timber 

chord    of    Pcr*(Mom    truss •309,     (D, 

C.  Coyle)   letter  MOO 

Crfimps   .irquire   PeUon   Co n505 

Cranddll.    W.    O.,    on    1921    New   York   road 
contrart     priens n8ni 

Crandatl.    W.    G..    on    seven    years'    bidding 
prices.  New  York  roads nllOl 

CrancH.     Diesel     niKiiiP     for n75."» 

Electric    Industrial    crane    truck n*1069 

.Jack-knife,    operated    in    restricted    space 

(A.     U.     Proul) •047 


New  high-speed  locomotive  crane nl017 

Traveling,    has    radial    path •277 

Traveling,    with   surface-contact   collector 

n*o07 

Crane-excavator,    gas    engine n^465 

Cragin,    C,   C.    on   draft-tube  back  pressure 

cured    *7Q 

Crawford.  E.  M..  on  determining  tangential 

offsets    for    road    crowns •143 

Credits,     national,     for     a     national     crisis 

e265.  n297 
Creosote,  see  Wood  Preserv'ation 
Cross  hatching,   see  Drafting 
Crosswalks,     corrugated     iron   and   concrete 

(W.  S.  Farley) •862 

Crow.    R,,    on    comparative   merits  of  stadia 

and     plane    table     for    mapping 622 

Crushing  mill,   rod  type n*378 

Crushing  plant,  field-stone,  for  roadwork.  .  *1028 
Culbreth,   E.   L..   on.   should  highway  curves 

contain    transition    spirals? ^769 

Culvert  pipe  load  investigations 59 

Cumberland.      Md.,      masons      reduce      own 

wages    nl33 

Cumberland  River  bridge  site  approved.  .  .  .n544 
Cunnington,  H.  M.,  on  $250,000,000   to  be 

saved  by  freight  rate  cut e895,  n934 

Curtis  Pub.  Co.,   see  Elevators. 
Curves,  highways,  see  Highways,  Curves. 
Cur\-es.  railway,  see  Railways,  Curves. 
Cutting  metal  under  water,  see  Torch,  electric. 


D 


Dabney.    A.    L.,    on    battling    with    "Devils' 
Hole"  in  Mississippi   flood '988 

Dallas.   Tex.,   flood,    halls  traffic n84a 

Open    shop    successful     n467 

Water    supply   project,    55.000,000 n3ti 

Colorado   River,   see  Colorado   River. 
Concrete,  23  ft  hi^h.  built  with  traveling 

form.  ...  •452.   correction  573. 
Don  Pedro,  novel  construction  features  (R. 

McC.    Beanfield)      'SMB 

Earth,  sliding,   saturation  and  repairs    (G. 
C.  Love) .  .letter   '579    (J.  A.  Holmes) 
letter  '801. 
Flood-control      dam      replenishes      imder- 

ground  water  source 'TTO 

Hydraulic   fill,    safe   construction. .  .e8H,    820 
Multiple  arch,   foundation   pressures,  how 
shall      we      figtire?       (  "En^neer" )  .  .  .  . 
letter  •623.   I L.  H.  Nishkian  and  F.  A. 
Noetzli)    letters   •1009 

New  Jersey,  old.  to  be  inspected 10t>9 

Small,  for  and  against   (C.  W.  Stuart  and 

Gale    Dixon)  ...  .letters    206 
Super,    see  Austral. 

Switzerland,  control  of  a  mountain  torrent 
(K.    Haller)  •354,     (H.     C.    Adams) 

letter  540. 
Wilson,  see  Muscle  Shoals. 
Danforlh,  G.  C,  on  cards,  etc.,  in  compllinir 

Maine  water-power  data   •578 

Darby,  W.  A.,  of  West  Allis,  Wis.,  city  engi- 
neer,   sued  by  predecessor    n80 

Dashiell.   B.  P.,  on  barrel  water  heater  for 

building  work n*31 

Davis,    A.    P..    on    alternate   plans    for    pro- 
posed Colorado  River  dam..  184    IF.  A. 
Noetzli)   letter  625 
On   co-ordination   of   irrigation   and    flood 

protection    e637,    U53 

Davis.  H.  K..  on  what  is  day's  work  in  lay- 
ing concrete  pavement?.  .  ,  .e719,  720,   (G. 
G.  Heghinian)    letter  883. 
Dayton.  Ohio.  S3.000.000  public  work's  bond 

issue     illegal     n334 

De  Berard.  W.  W.  on  Mississippi  River  floods 

....e812.   •814.  with  insert.   •868. 
Debler.    E.    B..    on    improved   stadia   rod.... '140 
Decatur.  III.,  dam  built  with  traveling  form 
.  ,  .  .  •4.">2.  corrottiori   .'»7.'J. 

Sewage   works,   contract   let n88B 

Water  works,  cost  plus  contract oOe 

Deficits,   see  business. 

Delaware  highways,  see  Highwa.vs.  Delaware. 

Delaware  River  bridge,    sec  Bridges,  Phila.- 

Camden. 
Denco.  Miss.,  sawmill  and  village  to  be  buUt 

by  same  contractor "''I!^ 

Denver.  Colo.,  engineers'  building  planned.  .n376 
Office  of  Reclamation  Service  may  not  be 

moved    nl056 

Water  supply  H.  T.  Cory  on  commission  n42J 

Water  works  problems  under  survey n295 

Denver  &  Salt  Lake  Ry.,  Moffat  tunnel  bill 

passed    n9.J0 

Denver    &    Salt    Lake    Ry..    Moffat    tunnel. 

work    begins    soon iil094 

Dept.   of  Coiiinierce.   see  Commerce  Dcpt. 

Dept.    of   Justice    .iska    more    money n(5'~  • 

Departments,  sec  Otivcrnmeiit. 

Derricks    engine  direct-connected  economizes 

space    (R.    V.    SaBs) '*^^ 

Lashed  to  bulldinsr  columns  in  restricted 

area     ■    103.- 

Designers     ami    diagrams. .  .  .e704.     (C.    S. 

Whitneyl    letter   924. 
Design,   group  conference"  Od.  ..»».«»•••. MO- 

DRTROIT 

Bnsculo  bridge,  nciv  typo..... „....n2tl5 

Cement  bid*  receiv.d "?J2 

City  studii-s  action  of  tires  on  asphdlt. .  .n4tl3 
Engineering  Soiicilos  form  loderalion,  . .  .n419 
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Mayor  Cczens  opposes  rapid  transit ..  ..nl29 
Pennsylvania    R.R.    will    "^'end    line    to 

Detroit    '1082.  mUJ* 

Population  decrease • ~ '  ^ 

Votes  to   aequiro  street   railways 
Sewer 


., .n7 

ouwcin    !->... ^  rnalerials  tested... 83U 

Street  railways,  municipal  ownership. ..  .eso.^ 
Water  supply,  merchanical  equipment  for 

.main  extension e7o->'     igV 

ZoninB.    lieannss   on ''^°' 

Devil's  Gate  D.-im.  California '"0 

Dew  ponds,  see  Austral. 

Dowatering  sludge,  see  Sewase  Treatment  „^.„,.„..„,  ,„, 

Diagram    sliows    cost    o£    laying    cast-iron^^.^^     ECONOMICS 

Diagrams,  do  designers  use? 6704,   (C.  S. 

Whitney)   letter  934.  „.ad.; 

,.1,1     n     n      Kinprnnhv n    o^** 


Sand,    English    expeiiments lg| 

Earthquake    prediction    V' ' ';  V-.;;;<; 

Earthwork,   chart,   nomographic.    lor   cross- 

seetionin?    (C.  P.  Mowry)  .........  .  .  .  .  'bS7 

Earthwork,  in  railway  engineering,  English, 

book   review    ••,■•.•  ^"'' ' 

Eastern     Soil     Pipe     Mfrs.     Assn.,     indict- 

ments    •  •  •  • "'■^° 

East    Jersey    Water    Co.,    rates    to    be    op- 
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Chevalier.    W..   joi 
Construction  cost 
bers    el 


^ n418 

Ruled  out'  oil'  rate  application .  ■  -n'll 

Eckart    N    A.,   on  cement   handled  in  bulk 
on  Hetch  Hetchy  dam 3o3 

Economic  conference,  see  Genoa. 


Vosburg) '^ys 

oil    estimating   brickwork 


•390 


Diehl.  G.  C,  biogi'aphy. -^     „,-<; 

Diesel  engine,  for  shovel,  draglin^e  or  crane.  .n70& 

For  water-works   (W.  '" 

Dikes,  bamboo,  in  China 

Dingman.    C.    P..    on    esu..... „    "„qiq    qhq 

labor  costs , .  • ^939,  959 

On  why  brickwork  estimates  vary .  .    •SJ^" 

Dif<armament  Conference,  confirmation  a  )<">„.,. 

for    every    citizen |S;ij 

Results   •,-•.••  ;.•  •  • "  ■  -"-"^ 

Ditches,  ditch  riders,  etc..  see  Irrigation. 
Ditching,  railway,  machines  and  records.  . 
Dock.  coal,  sec  Coal.  i  nna 

Dock  and  lock  machinery,  book  review  ...  1008 
Dock  wall,  of  large  hollow  concrete  blocks.  .  9ob 
Dodd.   K.  S.,  on  measuring  tape  marked  in 

field -. ; ;S,,? 

Dog  team  in  tuiinel  job  equipment... -J-J 

Dom  Pedro  Dam.  novel  construction  features 

(R.    McC.    Beanflelcll •  ■  ■ ■    »"0 

Pumping  plant  on  incline  moved  to  suit 

water   level ,  nSS 

Donlin.   J.,    views    on    labor   unions.  ...  ..eiu~d 

Doolittle.  H.  L..  on  design  of  sand  box  for 

Kern    River  hydro-electric    plant oxa 

Door,  bascule,  for  hangars,  France.  .  .  .  .  ...    B9U 

Dorr-Peck,  see  Sewage  Treatment.  Actlvatea 

Sludge.  ^   ,      ... 

Doughton  bill,   see   Highways,   Federal-aid. . 
Dow    E.   A.,    on    reducing  bend   as   venturi 
meter  in  hydro-electric  plant.  ..........    <JoO 

Doweled     joints,     see     Highways,     Doweled 

Joints. 
DRAFTING 

Cabinet,     wood,      for     supplies      (A.     M. 

gj^j^^J       "D»9 

Cross  hatching   device    (P.   LSniz)  .  .  .  .  .  • '143 
Plan   and  photo   of   house  on   same  ?■"'"'..„,. 

(N    G    Ray) 800 

Plang'and  maps,  'titles  fiir  (C.  V.  Mann) . .   316 

Sensitized    tracing   cloth •■■■■: "3,  / 

Titles  for  maps.   etc.    (C.   V.   Mann)....    310 
Water   color   kept    usable    by    small    shot 

(H.  D.  Huriey) 481 

Draft-tube  back  pressure  cured  at  Roosevelt 

power-plant    (C,  C.  Cragin) ■■  .       'J 

Draft  tubes  hung  by  turnbuckle  rods  while 

concreted  in  place  (H.  M.  Bryant) 'bSb 

Dragline,    Diesel    engine   for n/DO 

Electric  and  steam,  at  Miami,  comparison 

of  (G.  L.  Teeple) .  ....  .e93,  '96 

Drain,    road,    a    cheap   form    (J.    Blickens- 

derfer)    lO^O 

DRAINAGE 

Arkansas  districts,  drainage    (0.   G.  Bax- 

tei.)    317 

Concrete  tile  in   Alkaline  soil 967 

Drainage  and  sanitation,  book  review...    1^0 

Illinois    Assn.    meets n~l" 

Indiana   codifies   laws Vi? 

Ditch  maintenance,  patrol  system 141 

Maintenance  cost  of  works 78^ 

Manitoba,    developments    in oti^ 

Model  district  law.  proposed   (J.  A.  Har- 

man)     e677.    692 

Texas,  program  planned    Vnnh 

Textbook   on.   book  review 1007 

Drawbridg 


i^,.i«.j..uB^.„  see  Bridges.  Draw. 

Dredges,  tilting  dipper  for   n  807 

Drift   bolts,    see    Bolts. 

Drills,     air    drill     eliminates    trenching    *<"■,„„_ 

house    service    pipes     •  •  •    867 

Sh.arpener  used  to  cut  reinforcing  steel..    314 

Drought,    see    Great   Britain. 

Dry    docks,    concrete,    extensive    surface   re- 

p^ll-S  '10,2 

Duluth.  Miiiii.'.'  and  vicinity,  $7,000,000 
construction    program     n374 

Dumper     see    Car    dumper. 

Dumping    device    unloads    gravel    boxes.  .  .  .n'30 

Dunlap,  J.  H..  new  secretary  Am.  Soc.  C.  E. 

nl053.  nl054,  elOo3 

Dunn  concrete  road  tamper,   new n"807 

Dunn.  C.  P..  on  graphics  applied  to 
economic  location  of  buildings.  ... 'eoa 
(T    T.  Crcsswell)    letter  969. 

Dunn.  D  E..  and  R.  N.  Coolidge.  on  mo- 
bile outfit  drills  cores  from  concrete 
roads    c'33,    (J,  C.   Bragg)    •8t..i 

Dust  explosion  in   grain  elevator,   see  Accidents. 

Dynamite,  see  Blasting. 


Bads,  J.  B..  bust,  funds  to  be  raised n2r)4 

Earl.    G.    G..    on    New    Orleans    automatic 

se'wage  pumping  station   'lOO 

Earnings,  see  Business. 

Earth    fills,   see  Fills.  ^     ,    .,    , 

Earth    pressure,    formulas   for,    checked    by 

field   work    (H.   S.  Schick)... '994 

Earth     pressure,     retaining     wall     pressure 

from   sand    and   surcharge,    measured    ' 

Feld)    


Business  cycles  to  be  studied "„§„ 

"Competition"   that   maintains  prices e939 

Economic  touchstone,  an    e387 

Hardwood  lumber  decision,  see  Trade  As- 
sociations. 

Ultimate  producer,  the e939 

Eddy,  H.  P.,  on  excessive  small-area  floods. 

e637,   *6o5 
EDUCATION 

Business    training    for    engineers,    confer- 
ence on   "oS? 

Convention    n971 

Co-operative.    Engineer,     The     Univ.     of 

Cincinnati) •  .6676 

Five-year  course  for  engineers  proposed.  .n888 
Five-year     courses    at    Missouri     (E.    J- 

McCaustland)     letter   1093 

Highway  engineering  course,  short,  U.  01 

p n36 

Short.  Univ.  Univ.  of  Tennessee n36 

Industry's  opinion   of  engineering   educa- 
tion  (F.  C.  Pratt  and  J.  E.  Otterson)  .  .a275 
Industry  to  be  asked  to  help  define  basic 

studies   n750 

Mass.  Inst,   of   Tech.  to   grant  certificate 

in  public  health    n971 

Preparation    for   profession    e343 

Remodeling e894 

Research      graduate      assistantships      at 

Illinois     n297 

Rockefeller   Foundation   gives   S6.000.000 
to      Johns      Hopkins     Public     Health 

School    n418 

Soc.    for   Promotion    of    Eng.    Education, 

convention     nl097 

Tulane    Univ.,     engineering    and    medical 
colleges  may  close. .  .  .n666,  correction  c717 
Edwards.    H.    H.,    on    expansion    and    over- 
turning damage  concrete  bridge *701 

Eel  River  bridge,  see  Failures,  Engineering. 
Eel    River    dam    contract,    power    company 

wins  suit n462 

Eiker,    W.    H.,    on    mechanical    ashpits    for 

large  terminal    1049 

Eisenbahnwerk,  Das,  begun 120 

Electric  arc.  see  Welding. 

Elec.    Engineers,    see   Amer.    Inst,    of    Elec. 

Engineers. 
Electric  torch,  see  Torch. 

Electric  truck  with  5-ton  lift n*1089 

Electrical  Review   and  Industrial  Engineer, 

new   McGraw-Hill   paper    131 

Electricity      produced      by      utility      power 

plants    151 

Electrification,  see  Railways.  Electrification. 
Electrolysis  mitigation,   suggestions  for.  .  .  .    103 
Electrolysis   of  buried  pipe  to  be  tested.  .  .      65 
Elevator,   grain,  explosion,   see  Accidents. 
Elevator,  special,  installed  in  limited  space, 

Curtis  Pub.  Co.  (M.  W.  Hibbard) 'STS 

Elliott.    Dr.    E.    C,    new    head    of    Purdue 

Univ n939 

Elliott.    J.    F.,    favors   paving  guaranty.  ...  noOo 
Ellms.  J.  W..   on   operation  and  tuning  up 

of  Cleveland  filters    •776 

El  Paso,  Tex.,  and  Juarez.  Mex..  plan  flood 

and  mosquito  protection n710 

El  Paso.  Tex.,  city  sells  bonds n37.  n355 

Elwell-Parker  Elec.  Co..  new  electric  indus- 
trial   crane    truck n*1059 

Employers   enjoined  e93 

Employment,    see    Engineers,    Employment, 
and  Labor.  Unemployment. 

Endurance  of  material    eflS 

Engine   direct-connected   I9   derrick  econom- 


ns    staff    n254 

and  volume  index  num- 
•8.    "lO.    n39,    n314. 

n388.  n756.   n933 

Highway   number.    Jan.    13 e45 

History    and    editorial    staff el 

Pamphlets  available    n420 

Publications  on  subways  and  engineers  in 

war   available    nl013 

Railroad  issue.  Mar.  9.  1922 e387 

Spirit  of  first  issue  of  1922    el 

Water  works  issue.   May  H 
Engineering  Standards  Committee,  see  Amer. 
Engineering  Standards  Committee. 

ENGINEERS 

Advertising- 


sell 


•479 


•106 


ENGINEERING 

Agricultural    e764.    (J.   B    David- 
son)  lettei*  923.   (R.  Olney)   letter  1009 

As   human   activity    (Prof.   H.    E.   Riggs)._/ 
a435.    (F.  I.  Winslow)    letter  579 

Business    (commercial),   see  Business   En- 
gineering. 

Corporations,  practice  by.  see  Corporations. 

Failures,   see  Failures,   Engineering. 

Highway,   see  Highways.   Engineering. 

Human,  sec  Human  engineering. 

Litcralurc,   sec  Books. 

Wemunals     e469 

Practice,   contributions  from    e675 

Romance   e470 

Sound el77,  •ISS 

Tardy,  high  cost  of    (T.  T.  Cresswell) .  .  . 
letter  969.  see  also  699 
Engineering    Congress    at    Phila.    exposition 

favored n5C6 

Engineering    Council,    see    Federated    Amer. 

Engineering  Societies. 
Engineering   Foundation  Board   gives  metal 

fatigue     testing     equipment     to     Illinois 

Univ nseg 

Engineering    Institute    of   Canada.    Sullivan. 

J.  G..  new  prcs n*312 

Meeting    n210.    ♦213 

Engineering  Neics  given  to  3rd  Engineers  by 

Gen.   Kuhn    nl30 


—how     engineers     may 
services     (P.    E.     Green    and    M.     W. 
Lee)     a523 

Agricultural,   see  Amer.  Soc.    of  Agricul- 
tural Engineers. 

And  city  planning    e979,  al003 

Army,  see  Army.  U.  S. 

Average  engineer's  civil   duty    a238 

Business   training,    conference    n460 

City,  see  Cities.   Engineers. 

Civil     engineering     as     a     career,     book 
review     1005 

Compe.isation,  see  Engineers.   Pay. 

Corporations,   practice  by.   see  Corporations. 

Cost    sheet,    in    general    practice     (E.    P. 
Arneson)     *143 

Education,  see  Education. 

Electrical,    see    Amer.    Institute    of   Elec. 
Engineers. 

Employment,    increased    n709,   n710 

In   New   York  district    n419 

January.  A.A.E.  report n430 

Survey  finds  concUtions  improving.  .  .  .n337 

Ethics,  see  Ethics. 

Good,    specifications   of    (F.   I.    Winslow) 

letter  579 

Health  of  engineers 284 

Highway   conference.    Michigan    Univ. ...n336 
Univ.      of      Perm.      announces      short 

course   n36 

Univ.    of    Tennessee    announces    short 
course    n36 

In  public  life e763.   'SOS.   n«845. 

n«927.  n»972.  n*1013.  n«1056.  n«1097 

In   war.  publication   available nl013 

Licensing: 

Against  laws  (L.  G.  Smith) 

letter  392.   (S.  M.  Green)  letter  369 

A.A.E.  model  law  amended    n583 

A.A.E.   not  opposed    206 

Amer.    Engineering    Council    report    on 

registration    993.el021 

Architects    urge    registration '796 

Baltimore    club    opposes    licensing. . . . 
nl29,    (B.  L.  Crozier)  letter  206 

Faith  in  licensing    e264 

Idaho   examination    n37 

Laws  in  16  states 683 

Licensing      urged      to      raise     building 
standards    (F.   P.  Carmiencke)    letter  540 

New  Jersey  board  appointed n542 

New  York  law.  bills  seek  change n460 

New    York    State    engineers    need    not 

register   soon    n584 

North  Carolina  bill n254 

Reciprocity  in    laws    529 

Tennessee    engineers    must    register    by 

Apr.    9    n543 

West    Virginia    n35 

Wisconsin  engineers  plan  co-operation. .n419 

Middle  West,   see  Middle  West. 
Mining,    see    Amer.    Inst,    of   Mining   and 
Metallurgical  Engineers. 

Newspaper  appreciation    564 

Not  appreciated  by  public   (An  Engineer's 
Wile)    .  .  .  .letter  883.    (Mrs.  S.  Gooms-  ■ 
Bucher)   letter  1051 
Pay.  Philadelphia  city  engineers*    (J.   W. 

Follin)     •735 

Responsibility    and    pay    el79 

Plain     talk     from     "Another     Engineer's 

Wife"    letter  1092 

Poor  professional    tactics e893 

Practising,  conference nl30.  n372 

Preparation  for  profession e343 

Public  life,   engineers   in    n*887 

Railway: 

Can  railway  engineer  become  operating 

officer':'    606 

Maintenance  of  way.  training  young  en- 
gineers   a653 

Railroading  as  an  engineering  career.  .  .e512 
Registration,  see  Engineers.  Licensing. 
Research    as  a  career    (A.   D.   Flinn)  .  .  .  .    163 
Service  to  profession  rendered  by  Knicker- 

Responsibility  and  pay   el79 

bocker    Theater    investigators.  .  .  .e511, 
•553.   (A.  R.  James)   letter  665 
State  societies,  why  engineers  should  join.  162 
Unemployed.  Chicago  men  work  out  own 

employment  servi(;e n510 

''         Few  among  A.AJI.  men n462 

Pew  in  Colorado   n461 

Engines.  Diesel,  see  Diesel. 

English  Channel  tunnel  again  considered. .  .1086 

English  highways,  etc..  see  Great  Britain. 

Equipment,    see  Construction.      Equipment. 

Erie    Canal,     bed     made    into     subway     by 
Rochester.  N.  Y.  (E.  A.  Fisher) .  .  .e718.  •744 

Erie  R.R..   pier  at  Weehawken.   N.  J.,   con- 
tract  awarded n .  336 

Erie  Steam   Shovel  Co..    new  name  of  Ball 

Engine    Co n505 

30-ton  strengthened  steam  shovel n*975 

Estimates,    brickwork,    why   they    vary    (C. 
P.  Dingmanl    315 
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Page 
Estimating-    brickwork    labor    costs     (C.    F. 
Dinrman)     e939.    959 

ETHICS 

Client's  right  to  data,  consulting  engineers 

rule  on   368 

Codes,  enforcement,   by  Am.  Soc.  C.   E...e635 

Code,   old  and  new   for  contractors e303 

Defined  by  Prof.  H.  E.  Riggs 451 

Poor   professional   tactics    e893 

Practice  committee  A.A.E.   reports n583 

Professional    attitude    toward    contracting 
defined    350 

Excavation,  derricks  lashed  to  building  col- 
umns  in   restricted   area    •1033 

Excavation,  dragline,  see  Draglines. 

Excavator,  crane,   gas-engine    n*465 

Excavator,    new    high-power n*888 

Iron  ball  bulldozes  rock    865 

Exchange    rates,    low    n300 

Expansion  eoetficients  of  some  metals C22 

Exploratory  boring,  see  Boring. 

Explosion,  grain  elevator,  see  Accidents. 

Exports,  see  Tradj.  Foreign. 


F.nber,    B.    H..    on    highway    underpass    has 

central    curb   as  guide   to   traffic "HH? 

Failures,    business n*1019 

r.^ILCRES.   ENGIXEERIXG 

Brazos    River   bridge.    Texa.s.    collapse.  .  -n88t> 

Bridge   masonry,    failure   of "STl 

Brooklyn    theater    roof    collapse,    column 
and  truss  bracing  blamed   {E.  E.  Seelye 

and    E.    Godfrey)     letters    '33.    el79 

Brooklyn    theater  collapse el79.    n504 

Buckling    wall    of    theater    cause    ceiling 

collapse    (  E.    Godfrey  I     'S~3 

Con<n-ete  arch  bridge,   uncompleted.   Lake 

Worth.     Pla..     collapses     n35 

Eel  River.  Ind..   Brunswick  bridge,   wash- 
out  causes  concrete  bridge  failure.  .  .  .  •9,">1 
Marlin-Belton.  Tex.,  bridge  destroyed  by 

washout   (G    G.  Wickline)  .  .  .  .el023,  "lOiS 
Palm  Beach  concrete  arch  bridge  collapse 
.  .  .  .el37.   '148.  150.   <C.  C.  Carpenter. 
M.  Hirschthal.  W.  Gore  and  P.  Aylett) 
letters  092.   n802 
Rustecl    columns    of    tank    tower    buckle 

(W.   P.   Heath)     '784 

Theater  hazai-ds.  special e265 

Theater    collapses     discussed    by    N.    Y. 

Section.    Am.    Soc.   C.    E n50'.: 

Washington.  D.  C.  Knickerbocker  Theatre 
roof  collapse.  .el79.  *207,  e221,  '224, 
p261.  n294.  n334.  n302.  e511,  letters 
•328.  369.  540.  665.  800.  841.  •532. 
n582.  n750.  n888.  796 
Fairchild.     D..     on     air    lift    removes    sand 

plue-s  from   de'p   wells    •139 

Fall    River.    Mass..    lets   garbage   contract.  .    n3t> 
Farle.v.   W    S..    on   corrugated  iron   and  con- 
crete   for    crosswalks    •862 

Farm-land  protection,  from  flood,  in  Minne- 
sota   Valley    (A.    P.    Meyer) e637.    654 

Fatigue,    industinal.   and  efficiency,   book  re- 
view      _. 663 

Fauntleroy.    Capt.    J.    D..    appointed    Texas 

highway    engineer    n210 

Feather  River  power  plant,  see  Turbines. 

February   contracts,    value    n379 

Federal-aid    highways    and    bill,    see    High- 
ways. Federal -aid. 
Federal    land    purchases    to   protect    naviga- 
tion        967 

Federal  water  power  projects,   see  Water  Power. 

FEDER.ATF.I)    .V5JERIC.\N    ENGIXEERIXG 
SOCIETIES 

Action    and    inaction    in    1921 e4 

Active  year  planned    n211 

Amer.  Engineering  Council,  council  meets. n927 

Executive  board  meetings 

n421,  n461,  nl013 

Meeting     n8.> 

Report    on    registration 993 

Am.    Soo.   C.   E.   defers    action   on   join- 
ing     nl0.->3 

Committees,   new    n2.">3 

Encinccrinir  Congress  at  Phila.  exposition, 

Fcdiratinn    m.ay   promate    n586 

New     York     Section.      Am.     Soc.     C.     E. 

opposes   mcmb"n*hii)    n3.M3 

Officers  confer  with  Pres.  Harding n712 

Patent   Office   reorganization,    work   for.  .e387 
Washington  Section.  Am.  Soc.  C.  E.  votes 

for    Federation     025" 

Whither  is  Federation  going? el021 

Fe'ker.    F.    M..   on  need   of   a  vital  code  of 

ethic«    in    business    los  i 

Pcld.    J.    <m    measured    relaining-wall    pres- 
sure from   sand  and  surcharge    •li"i 

Ferris,   M.  Y  .   biography n*ll'97 

Ferris  wheel  blown  down n*1014,  el022 

Fill,   hydraulic,    for  dams,   see  dams. 

Fill,    earth,   rcpla.-ea    trestles    •.-.7il 

Railw,ay  trestles   ami    steel   viaducts a7JT 

Stariium.   St.intor<l   Univ     binlt   of   timber 

on   earth    fill    l  E.   E.   Carpenter) ^724 

Filters,    see   Water    Supply.    Filters 

Fine.    V).   S..  on   antenna   tower  erection    for 

New   York    radio    cntral 2,30,     KJ. 

L.  Christy)    letter  501 
Fire    h.vdrants    painted    yellow    in    Phlla- 

delnhia     1010 

rirc  tile  used  as  as-gregale  iF.  F    Royal).    1033 


FIRES  .4>'D  FIRE  PREVEXTIOX 

Arverne.  N.  Y..  fire..'... el021.  n*1057 

Association    meeting    nS4-i 

Bridge   floor,   information    wanted    (E.  F. 

Kelley)     letter    1B5 

Building   columns,    fire   resistance    (S.    H. 

Ingberg)     1088 

Chicago     e47Q.    ^495.    .i38 

Concrete  building,   Germans   learn  lessons 

from      •795 

Exposure  hazards   and   protection e553 

"Fire     Prevention     and     Fire    Protection" 

(Freitag).  review  by  C  T.  Bissell....  290 
Fireproof  office  buildings,  necessity  for.  .e94U 
Liquefied     rubber     fire     wrecks     concrete 

roof    I A     B.    MacMillan) "158 

Natl    Fire   Protection   Assn.    to   meet ....  n505 
Prevention     and     protection,     and     water 

supply    (F.    C.    Jordon)     a913 

Prevention    and    the    business   man e811 

Protected   columns,    tests    121 

Record    loss    in    1921     n463 

Resistance  obligations    &i70.    •495,  53H 

Shingles  again  indicted,  Arverne,  N.  Y., 

fire   el021,  n«1057 

Window    protection    a    serious    problem.  .834. 
n844 

Fisher.  C.  T..   on  building  roads  on  gumbo 
fills   in   Arkansas  bottoms    ^603 

Fisher.   E.  A.,  on   Rochester  makes   subway 
of  Erie  Canal  bed    e718    ^744 

Fisher.  Prof.  I.,  on  normal  price  level.  .  n^l  018 

Fittings,    etc..   in   war   material    sale nlOHH 

Fitzgerald.  H.  W..  biography n'lOSO 

Flat-slab,  see  Concrete.  Reinforced. 

Fleming.  D.  H..  on  driving  drift  bolts  under 
water     479 

P'lcming.    R..    on   reminders   for  designer   of 

steel    structures    •271 

On  wind  pressures  and  radio  towers. e427,  438 
Review  of   Kctchum's  "Mill  Buildings"..    288 

Flinn.  A.   D..   on  research  in  civil  engineer- 
ing as   a  career    , 163 

Floatbridge.  longitudinal,   for  concrete  pave- 
ment     n^755 

Floating  a  stranded  lumber  carrier   (E.  A. 

Strunk,    Jr.) *1033 

Floating  bridge,  see  Bridges. 

FLOODS 

Am.    Soc.  C.    E.    to   discuss  problem u-i'Z'^ 

And     co-ordinated     river     planning      (M. 

Knowles) e637.   658 

And   river  control e637.    653.    '703 

Bamboo    dikes    used    in    river    control   in 

China    ^862 

Bridge  washouts — acts  of   God? e980 

Bridge      washouts.      secure      foundations 

needed    el064 

Bridge    waterw.ays.    hydraulic    design    of 

1 1     E.    HoukI     el063.    ^1071 

Canadian  problems    (J.  B.  Challies)  .e637,  65S 

Channels,   hydraulics   to  be  studied n670 

China,      great      flood-protection     problems 

(J.    R.    Freeman) •704 

Cloudburst  floods   (G.  H.  Matthes)  .  e637,  •654 
Colorado     River,     control     and     develop- 
ment      e717.     '741 

Conditions,   and   flood-protection  problems 

(C.    E.    Grunsky    and   others)  ....  e637,    653 
Dallas.    Tex.,    see    Dallas. 
Damage  in  Stuck-Puyallup  Valley  held  to 

be    "act    of    God"     n421 

Dam.      flood-c?ontrol.     replenishes     under- 
ground   water   source    ^770 

El    Paso.    Tex.,    and    Juarez.    Mex.,    plan 

protection     n710 

Farm-land    protection.    Minnesota    Valley 

(A.   F.   Meyer) e637,   654 

Forests    and    floods    in    Ontario     (W.    R. 

Breithaupt)    efi37.  657 

Fort    Worth,    Tex.,    highest    on    record.  .n708. 
n749 

niinois    River     nOOH 

Illinois  River  highest  on  record n^804 

Indiana  work   to   be   active n711 

Irrigation    and    flood    protection     (A.    P, 

Davis)     e637,    653 

Mississippi    River,    see    Mississippi. 
Pacific  Coast  problems  (C.  E  Grunsky).  .ee37. 

653 

Peru.    Ind..    plans   works    nU.'iii 

Phoenix.  Ariz.,  flood  prevention  progress.  •162 

Problem  IS  pressing    e6,  e637,  65'; 

Pui-blo.    Colo.,   see   Pueblo. 

Red    River    (Manitoba)     problem     (J.    G. 

Sullivan )    e<S37,   657 

Rivers,      standing      waves      in       (N.      C. 

Grover)      c637.    65(i 

Sni.Tll-area      floods,      excessive      <H.      P. 

.  Eddy)    e657,   '655 

Vifksburg      Miss.,      locomotive      operates 

water-works    ^870 

Floors,     light-weight     systems,     design     and 

construction    i J.    Pruchtbaum)     •730 

Florida  highways,  see  Highways.  Florida. 
Flumes.    s»e  Irrigation.    Flumes. 
l-ogclstrom.  W.  J.  H..  on  two  hinged  timber 

arch  used  as  temporary  railroad  bridge.  ^737 
Follin.    J.    W.,    on    compensation    of    Phila- 
delphia   c^ty     engineers     •735 

Ford,    H.,    Muscle    Shoals   offer,    see  Muscle 

Shoals. 
Foreign  trade.   Bee  Trade.  Foreign 
I'orcign  work  being  ilonc  by  New  York  con- 

tiKctors    n672.  nlOlS 

Foreman,    interesting    foreman    in    specifica- 
tions  (R.  S.  Blinn)    3111 

Forestry,  by  Scranton  Gas  &  Water  Co. .  .  .      092 
Forests      and     floods     in     Ontario     (W.     H. 

Breithaupt)     e6.37.    n',7 

L'flnd   pnrc)ias'»s   to  protect  navigation...    967 
National,    In    Pennsylvania    198 


Page 
Forests,     national,     1.170     nrilea    of     roads 

planned      1078 

Reforestation  by  utilities  company!  .  . .  .  .    665 
Forest  Service,   airplane  patrol  record,  west- 

em.    in    1921     .lea 

!■  orms,    see    Concreting.    Forms. 

Fort    Smith.    Ark.,    bridge,    building    (C    A 

Prokesi      '        .30^ 

Fort  Worth.  Tex.,  flood,  highest  on  record!  ! 

Foundation  Co.  of  N.  Y    to  rebuild  Louvaln 
library     n»584 

FOCNDATIONS  / 

Caisson    cofferdam,    with    special    bracing 

(T.    K.    Thomson)     •914 

Derricks   lashed   to   building  columns  in 
restricted  area •1032 

Iron     ball     bulldozes    rock ..'.'. ! ! '. '. ',  \  [ ,   865 

Piers.    Chicago    new    union    station,    load 
tests     «g2-^ 

Pressures  in  dams,   see   Dams. 
Framed    structures,    see    Construction. 
France.  Briand  and  Poincare    e93 

Automobiles  in  Prance 998 

Health  investigations  in  cities .... .  . .  .  . .   6'42 

Population  and  largest  cities 825 

Railroads,  see  Railways.  France. 

Straw    houses     103 

Francis.  W.  J.,  appointed  engineer  to  board 

investigating    Chippawa     project n754 

Freeman.    J.    R..    elected    pres.   Am.   Soc.    C. 

E n^l25 

On     great     flood-protection     problems     in 
China     ^704 

FREIGHT 

Car   operation    waste   eliminated    by    con- 
tainers           6u 

Car  surpluses,    shortage,   etc n341. 

n382,    n467,    n588.    n673.    n715.    n758. 

nS48.  n891.  n934.  nl020,  nl061 

Cargo    handling    discussed    u754 

Containers  eliminate  car  operation   waste.      60 

Rates,    see    Railways.    Rates. 

Ships*    cargoes,    telescopic    conveyor    for 

(G.    F.    Nicholson)     •ISl 

Street  railway  used  for  container  service. 

Cincinnati      ^323 

Friction   load    of   bearings    .  .\ 123 

Pruchtbaum.  J.,  on  design  and  construction 

of    light-weight    floor    system "730 

Fuller.     G.    A.,    Co.    gets    New    York    City 
courthouse    contract    nl096 


Gableman.    P..    on    experience    with   bitumi- 
nous   penetration    work    on    roads •54 

Garages,    see  Motor   Vehicles. 

G.\RBAGB 

Baltimore,    cost    of   burying 196 

Boston.    Mass.,    contract   mayor-elect    fails 
to  hold  up    n36 

Buffalo.    N.    Y..    land    and    plant,    bids 

asked     nlOoo 

Fall    River.    Mass..    lets   contract n30 

London,  book  review 1007 

Motor   trucks  collect   and   deliver  garbage 
to  farmers    IW.  P.  Bates)     785 

Odors.     Kilhng    by    chlorine    gas     (W.    J. 
Springborn  I     646 

Salt  Lake  City,  private  collection .  .  n296,  n342 

St.    Louis.     Mo.,    continues    hog    feeding. 

plans    incineration     n258 

Gary.    E.   H.,    optimistic    n849 

Gas  engine  hoist,   new    n^423 

Gasoline  engine,    new    two-cylinder n^25U 

Gasoline    motor    car.    large,    for    railways.  .  ^792 
Gasoline    tanks,    see   Tanks. 
Gasoline  tax.  see  Highways,  Gasoline  Tax. 
Gatchell.    O.    W..    on    staking-out    plan    for 

skew    bridge     ^480 

Gate,  bin,  see  Bin 

General    Air    Service,     for    commercial    air 

transport n377 

Generator,  large,  bursts  at  Niagara  plant. n^753 

Genoa  conference    e46.   e93.  e675.  e852 

Geometry,    descriptive,    teaching     (Prof.    B. 

Ketchum)     ....  letter    ,540,    (Maj.    J.    A. 

Dorst)    letter    748 
Georgia   highways,    see    Highways,    (jcorgia. 

GERM.\NY 

Business    fears    result    of    rise    in    marks.  .n716 

Competition    a    bugaboo    e45!7 

Financial    effort     e939 

Germans    learn    les-sons    from    first    con- 
crete   building    fire     '795 

Sewage-works     for     houses     and     public 

buildings     (K.    Haller)     •4S0 

Southwestern,  canal  piojecls   (K    Haller).  '521 

Giescekc.   P.    E..   on   aggregate  strength,   no 
measure    of    concrete    strength •lOOO 

Giesecke.  Prof.  P.  E..  on  coliimns  and  walls 
lilted  by  swelling  clay  under  floor ^192 

Gillespie.     Prof.     P,     on     centritugally    cast 
iron   pipe    .cl063.   al080 

Glass  and  fire  tile  used  as  agi.Tegate  (P.  F. 

Royal) .  . 1033 

Glcason.    Kate,   builds   concrete   houses.    Ro- 
chester.  N    V 331 

Godfrey.    E..    on    buckling    wall    of    theater 
causes    cellinc    collapse     ^873 

<5oethals.    {Jen,  .0     W      approves    Columbia 
Basin   irrigation   project    n06« 
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Golf   couree.    Bermuda,    water  «ui>P'y   'o"^- ■    iZ^ 
Gompers.  S.,  views  on  \'"'onpuyi\e«en...e677 

Good   Roads  Show el3a.    '107.    168       lb» 

Goodrich.     E.     R..    on    street    W^tcm    and 

vehicular  traffic ...•••   6979.  al003 

Government,    and    railways,    book    review..    oo„ 

Department,    reform    . •  •  :,•••••  '^•"' 

Grade     trossinus.     railroad,     see     Railways. 

Grade  Crossinits. 
Grain  elevator  explosion,  see  Accidents. 
Grand    Rapids.    Mioh..    commission-manager 

government    to    continue...... noi" 

Grand   Trunk   R.R.   places  rail   order ■nl./o 

Graphics    applied    to    economic    locations    ol 

buildings    (C.   P.   Dunn) 'egO,    (T.  T. 

Cresswell)    letter    i)fi!) 
Grass,   beach,    see    Beach    grass. 
Gravel,  shale  removed  Jrom  gravel  by  J"e- 

n^l)^  lUO^ 

Gravel  boxes'  unloaded  by  dumping  device..    '30 

Gravel  spread  evenly  by  new  device  (A.  r. 
Child!      ..^. ■ ........  .  •  •  •  •    l^« 

Gravel  trucks  dump  from  traveling  turn- 
table     •„    •  •  ; 

Graveling,   see  Highways.    Graveling. 

GREAT   BRITAIN 

Builders'   suild.   activities ^  k«k 

Construction   costs   decline o°? 

Drought    worst    in    years _:......    <:"■* 

Highways,   see  Highways.   Great  Britain. 

Motor    vehicle    taxes ■ eBJo 

Railways,  see  Railways.  Great  Bntain. 
Shipyards  plan  bridge  building  to  avert 

shutdown     ^°' 

Water   resources,    nationalization   recora- 

mended      l^** 

Water  shortage  and  emergency  treatment 

Water  shortage  feared 1091 

Great    Northern    Ry.     plans     improvements 

n34.     noot) 

Great    Wali.    see  China. 

Great  Western  Power  Co.  plant,  see  Turbines. 

Gregory.   Prof.   J.   H..    review   of    "Sewerage 

■    and    Sewage   Treatment"     (Babbitt) ban 

Green.  P.  E..  and  M.  W.  Lee.  on  how 
practising  engineers  may   sell   their  serv- 

Greene  '  j' '  f!.  on  problems'  in  design  of 
Winnipeg   bridge •608 

Grover.  N.  C.  on  standing  waves  in  rivers. 

e637,  656 

Grunsky  C.  E..  on  Pacific  Coast  flood  con- 
ditions 65d 

Guuite.    see  Cement   gun. 


H 


Hackensack    River   drawbridge    wrecked    by 
steamer el064.  n*1096 

Haig.    Dr.    R.    M..   on  challenge   to   accepted 
theories  of  highway   financing e765.   790 

Haiss    Co.     loader     adapted     for     snow     re- 
moval     n«547 

Haller.   K..    on  canal   projects   southwestern 

Germany    •SSI 

On  controlling  mountain   torrent  in  Swit- 
zerland  '354.   (H.  C.  Adams)   letter  540 

On  German  sewage-works  for  houses  and 
public  buildings •450 

Hall.    P    M  .    on   timber  streets   under  com- 
pression take  arch  thrust  during 

Hammerstrom.    W.    G..    on     making     30-in. 
flexible  joint  cast-iron  pipe •780 

Hampton      Roads      Post      CommissioM     ap- 
oointed   "TOS 

Hangars,  see  Aeronautics. 

Harding.  A.  B..  on  enclosing  pier  in  canvas 
permits  winter  work •481 

Harding.    Pres..    confers    with    ofHcers.    Fed. 

Am.   Engineering   Soc n712 

Optimistic  over  Treasury  statement n340 

Would  limit    aid   to   roads n207 

Hardwood   lumber   case,    see   Trade   Associations. 

Harman    J    A.,  on  proposed  model  drainage 
district  law e677.  692 

Harrington.    J.   L..    nominated   for   president 
A.  S.  M    E "888 

Harlon     H.    G..    on    track    maintenance   by 
contract    on  C.   P.    Ry 399 

Hatching,    cross,    see   Drafting. 

Hatton.    T.    C.    on    centrifuges    for    sewage 
sludge    dewatering e304.   •313 

Hatt.  W.  K..  on  highway  research 62 

Havana,  port  work  to  start  soon n461 

Hazen.  A.,  list  of  largest  storage  reservoirs 
in  U    S e'764.  799 

Health,  public,   see  Sanitation. 

Heater,  water,  see  water  heater. 

Heath.    W.    P.      on      buckling    ol    rusted 
columns  of  tank  tower '784 

"Heltn."   see    Beach   grass. 

Hetch    Hetchy.    see    San    Francisco.    Water 
Supply. 

Hewitt.    A.    C    on   new   method   ol    thumb 
indexing    books ^864 

Hibbard.  M    W..  on  special  elevator  installed 
in    limited    space •575 

Highway  Industries  Exhibitors  form  organi- 
zation     • • ■ negp 

Highway  Research  Board  meets nl35.  237 

eaoHWATS 

Active  Season e46 

Advertising  signs  banned  in  Califorma. . .  J09 
Alabama,  large  program  for  1922 "xi 

Plans  to  take  shape n376 

Amer     Road    Builders'    Assn..    see    Amer. 

Road   Builders"    .\ssn. 


Argentine.  American  machinery  used. . .  .n376 

Building    •  .  •  • „86 

Arkansas,  bonds  sell  at  par. .  ....  .  •  •  •  •  • 

Building  roads   on   gumbo   fills  in   bol 
toms  (C.  T.  Fisher)    ••■••■•  •  •  •  v  '  n4B0 
Arizona,  bids  on  168-mile  job.  .  .  .n37.,.  n4b0 

Rock   tunnel  on  road .•  • 

Asphalt,      and     bituminous,      commercial 

and  technical  de%-elopments "' 

Detroit  studies  effect  of  tires  upon      .  ■■■"*«'^ 

Indianapolis     uses     old     asphalt     lor  ^^_^ 

Bate8'"les'j^ro'ad;  ■  first'  's'tige  'pas'sed^^.  . ;  .n667 

Bids:  Arizona.  168-mile  )Ol>i,i ; ;(-"?/ -'s"*"" 

New  York,  seven  years'  bidding  P"«^,,„, 

(W.   G.  Crandall) "|j\"| 

Bids,  on  Federal-aid  roads,  lower .  .niuoi 

Bithulithic,   Warren  Bros.  Co.  losses  smt^-^.   ^^^ 

Bituminous',  'and  asphait'.  'commercial  and 

technical    developments ,y  '   w 

Foundation's     for    pavements     (H.     vv. 

Skidmore)    ■  ■ v    ''""' 

Penetration    woik.    Kansas   City    roads  ^ 

(F.   Gablenian)     b* 

Bonds:  or 

Arkansas,   sell  at  par •  •  •   "oo 

Economic   foundation   for   progress    li. 

H,    MacDonald) ,  •,,-;  ' 

Financing  .how  shall  it  be  done  ?    (Dr. 

R    M.  Haig)  .  .e765.  790.   (J.  N.  Mac- 
kail)     letter    1052 

Florida,   bring  premium nl JO 

Georgia     575.000. 000    issue    urged ...  .n751 
Illinois      sells      $8,000,000      to     yield 

4.11   per  cent "go^ 

Long-term  bonds   again .  .eoiJ 

Minnesota    financing    of    highways    (C. 

M.   Babcock) -'"* 

New    Jersey    $40,000,000    issue    passes 

House n333 

New   Jersey    $40,000,000    issue   passed 

over    veto n50~.   nboo 

States  need  funds e718 

Boosters,  to  weed  out.  .  .  .  .  .  .  .  . "M-i 

Breed.  H.  E..  on  outlook  foi   building.  .  .    901 

Brick;  r,=;iK 

Association,     election v„?2 

First   in   Indiana nl016 

First  brick  paved  street  in  Charleston. 

W     Va •    330 

Indiana     adopts      lugless     brick      and 

asphalt    filler "338 

More  varieties  of  brick  eUminated.  .  .  .  n544 

Practice   (W.  W.  Horner) 202 

Rolled  base  for e263.  273 

"Standard"    paving  brick edOJ 

Bridges,  see  Bridges.  Highway. 
Building,  see  Highways.  Construction. 
Business   side..el35.    nl66.    ^167,    168.    •leS 
Calcium    chloride,    see     Highways.     Con- 
crete. 
California: 

Advertising  signs  banned 309 

Lower  truck  weights  sought 736 

Mileage  and  costs 963 

Resurfacing     and     widening,    contracts 

awarded    l*? 

San     Bernardino     Co.    demands    higher 

motor  fees n333 

Silt  roads  periodically  flooded  to  main- 
tain wearing  surface 164 

Census,   see  Highways.   Traffic. 
Concrete: 

Aggregates,        abrasion        tests        dis- 
agree     e428.   454 

Batch-box  car.  new n*587 

Batch    distributor,    unusual n*671 

Belt- float,    hand-operated n'671 

Blower  removes  excess  fines  from  sand 

(A.   P.  Child) •loss 

Broken    with   improved     machines     ij. 

Montgomery)     •478 

Buckle-plate    longitudinal    joint ^963 

Burlap  covering,   homemade  device  foj- 

placing    •SeS 

Calcium    chloride    in    construction     (B. 
H.     Piepmeier    and      H.      F.      Clem- 

mer)    ^409.  e427 

Cement  boycott  by  mid- West  officials.  .nl66 

Boycott   oft e596 

Construction     mistakes,     six.      in      one 

road    (G.  L.   Smith) •SS? 

Double  shifts  in  building e46 

Doweled  joints  gain  favor e344 

Ploatbridge.    longitudinal n^755 

French  coefficient  not  important .  .428.  454 
Indianapolis     restores  concrete   as  ma- 
terial      n545 

Jointed    concrete    pavement     in     New~ 

York     State '918 

Joints,  construction,  experiments  with.  •1069 
Mixers,   see  Concreting. 
Mobile  outfit  drills  cores  from  concrete 
roads   (D.  E.  Dunn   and   R.   N.  Cool- 

idge)    '53.    (J    C    Bragg)    •SeS 

Molded     and     core    specimens    relation 
between     (H      S.     Mattimore)  .  .73,     (P. 
Rellam)    letter    165,    iH.    S.    Mattimore) 
letter   370. 
Multiple-batch  charging  plant  lor  truck 

haulage    •74 

Pavement    with    thickened   edges   takes . 

heavy  loatls    (C.  L.  Jenken) '607 

Reinlorcement,   mesh,   spaced    by    pipe 

grid  behind   paver *316 

Repair,    motor    truck    exhaust    cleans 

cracks    317 

62.000.000  sQ.yd.  laid  in  1921 nl26 

Shale    removed    Irom    gravel    by    jig- 
ging      •10.34 

Slag  concrete  lor  roads e46,   ^58 

Sla^-ccncrete   highway  mileage 316 

Straight-edge    with    indicator  discloses 

rough   snots    *470 

Surlacer.   new    n^l099 


Tamper. 


Page 

n^807 

■Wet-batch  haulage  sale e551.  577 

What  is  days  work  in  lajing  concrete 
pavement?    (H.  K.  Davis)  .  .e719,720,    (G. 
G.    Heghinian)    letter    883. 
Conduits.      acros.s-road.      built       with      pave- 
ment        '02 

Connecticut :  .  ,  „„ 

Traffic  census  at  toll  bridge ^492 

Traffic   census    shows   effects    ol    truck 

overloading    (Dr.  J.  G.  McKay) '826 

Traffic   studied.  .e45.    •48,    (Dr.   J.   G.    Mc- 
Kay)      *826 

Construction: 

Active    season e4o 

Arkansas    bottoms,    building    roads    on 

gumbo  fills    (C.   T.   Fisher) •eos 

Batch-box  car.  new "'^'7 

Belt-float,    hand-operated    n^671 

Concrete  distributor,  unusual n^671 

Costs,     comparative     445 

Cost   keeping    (A.    R.    Losh) 203 

Double   shilts    e46 

Exhibition  ol  eauipment.  .  .el35.  "166. 

•167.   168.    •169 
Fast    loading    ol    motor    trucks    speeds^__^_ 

work    ,*«nf 

Field-stone   crushing   plant •1028 

Mistakes,     six.     in    one     road     (G.    L. 

Smith)     3o^ 

Mixers   and  finishing  machines    330 

Multiplebatch       charging      plant       lor 

truck  haulage    •''''* 

Piledriver.      portable      sectional,      with 

swinging  leads   ^359 

Reinlorcement    mesh    spaced    by    PiPe 

grid    behind    paver    316 

Straight-edge    with    indicator    discloses 

rough    spots    ll~2 

Tamper,   new    n*807 

Turntable,    portable    n*713 

What  is  day's  work  in  laying  concrete 
pavement?     (H.    K.    Davis)  .  .  .  .e719, 
730.    (G.  G.  Heghinian)    letter  883 
Contracting,   problems   which   affect  costs 

(H.  H.  Wilson)    203 

Contracts,    lall.   a  lailure    e717 

Large-mileage   (C.  Older  and  others)  .  . 

e47.     70 

North  Carolina,    let  in   March 1081 

Cores  drilled  by  mobile  outfit  (D.  E. 
Dunn  and  R.  N.  Coolidge) ....  ^53.  (J. 
C.   Bragg)    '863 

Costs     el78 

As    alfected    by    contracting    problems 

(H.    H.    Wilson)     203 

Construction,    comparative    445 

Cost    keeping    on    construction     (A.    R. 

Losh)    203 

Costs   of   paving  for  different  types...  1031 

North   Carolina,   in  March 1081 

Wisconsin,    lower  than   1921 n752 

County  control  again  a  menace e596 

Crowns,      determining     tangential     offsets 

(E.  M.  Crawford)    '143 

Curves,    should   curves   contain   transition 

spirals?    (E.    L.  Culbreth) '769 

Delaware,    structures,    practice   In    (C.    V. 

Conner)     ^729 

Department  organization   _^e553.  •561 

Design,    pavement    with    thickened    edges 

takes  heavy  loads    (C.  L.  Jenken)  ..  •eO" 
Lincoln  Highway  "ideal   section"    (W. 

G.    Thompson) e980,    •9S2 

Should       curves       contain       transition 

spirals?    (E.  L.  Culbreth) •769 

Detour   practice    (P.    D.    Sargent    and    A. 

R.    Hirst)     e47,    64,    •ee 

Doweled  joints  gain  lavor e344 

Drain,  a  cheap  lorm   (J.  Blickensderfer)  .•1030 
Drill   averages  eight  cores  per  day    (J.  C. 

Bragg)       ^863 

Economic    loundation    for    progress     (T. 

H.  MacDonald ) .    952 

Engineering  small  part  of  costs n404 

Engineering  News-Record  highway  num- 
ber. Jan.  12    e45 

Engineers,    see    Engineers.    Highway. 
Expenditures   lor   1922,    $800,000,000.  .  .nl30 

Fall  contracts  a  lailure e717 

Federal-aid: 

Annual    appropriations  ol  $50,000,000 

approved    nl015 

Appropriations  cover  three  years, .  .  .nl097 

Bids  lower nl061 

Bill   in  a  jam    n846 

Bills,  new n545 

Bill   to   be   reported    no83 

Bureau  of  Pub.  Roads  calls  for  maps.    n35 

Deadlock   on  bill  broken    n970 

Funds,   status  ol    682 

Grading   costs    729 

House  bill  provides  two-year  program. n628 

House  passes   bill    n754 

Kansas  designates  system  lor  aid 398 

Legislation   advanced    n545 

MacDonald.  T.  H..  on  new  bill a»156 

New  legislation,  besfrings  begun n503 

Pres-   Harding  would  limit   aid n207 

Projects,    status  of    108 

Soldiers'  bonus  delays  bill    n333 

System  to  comprise   180.000   miles.  ...  1070 

Three-year    program     urged n805 

Woodruff   bill,    hearings    to   begin n295 

Fills,    gumbo:    Arkansas    roads  built    on. 

in  bottoms    (C.  T.  Fisher) '603 

Finances,  see  Highways,   Bonds. 

Florida,  bonds  bring  premium' nl30 

Program  for   1922    nl30 

Forecast    ana   review.    1921-22    16 

Forest,  plans  for  1.170  miles 1078 

Foundations,    bituminous,    for   pavements 
'  H.   W.   Skidmore)     202 


•Illustrated  :  e,  editorials  ;   n.  news  notes  ;   a,  abstracts 
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Foundations,  on  clay,  a  detail  of 4o"J 

Gasoline  tax.»flfteen  states  tax  gasoline.  .n33S 
Louisiana,    effective    nl30 

Georgia.  $75,000,000  bond  issue  urged .  .  n751 

Good  Roads  Show.  .  .  .ei:i5.    'lev.    108.    'leg 

Grading'  costs,  on  Federal-aid  roads.  .  .  .  739 
Underestimated     e304 

Gravel,    costs   low   in    Wayne   Co.,    Ind...n361 

Gravel   spread  evenly   by  new  device    (A. 
P.    Child)     «139 

Graveling,     local    pit.    performances    and 
costs    (J.  A.  Prior) •■149.  e469.  494 

Great  Britain,  construction  in    798 

Problems 957 

Guarantees,  see  Highways.   Maintenance. 

Highway    Industries   Exhibitors   form   or- 
ganization     n669 

Illinois,    bonds.    $6,000,000.    sold n687 

Paving   slab  and   subgrade   studies    (C. 

Older)     a«80 

Tests  started   on  Bates  road   n543 

Imperial     Valley,     silt    roads    flooded    to 
maintain    wearing    surface    ICi 

Indiana: 

Brick,  u.sed  for  first  time nliiK; 

Bridge  plans  announced    n.i,)S 

Cement  bids,  companies  must  explain. n2.jS 

Costs    reported     n3T 

Engineer  may  be  director nr>45 

Expansion  planned    n80 

Pall    contracts    total    $3.000.000 n2(i-J 

Governor  urges  work  for  unemployed.  .n354 
Lugless       brick       and     asphalt      filler 

adopted    n33.s 

Maintenance,    cost    in    1931 187 

State  seeks  cement  bids   n.54."> 

Wider  right  of  way  sought n.')8t> 

Iowa,  engineering  small  part  of  costs..  404 
State  spent  S39.000.000  in  1931....  1047 
Traffic   increase 986 

Kansas  City.  Mo.,  bituminous  penetration 

work    (P.   Gableman)    '54 

Kansas,   state  designates  system  lor  Fed- 
eral    aid     398 

Lincoln,    an    object-lesson    road    (W.    G. 

Thompson)    e980,    •983 

Lincoln,   construction  in  1931    571 

Ideal  section,  plans  submitted    n403 

Louisiana,    commission    announced    n258 

Gasoline    tax    effective    nl30 

Macadam,    binder,    experience    in    Kansas 
City    (F.  Gableman)    •54 

Machinery.    American,    in    Argentina.  ... n376 

Maintenance,     guarantees,     objections     to 
(E.   W.   Bush)    365 

Maintenance  truck,  many  features  in.  .  .  .  ^691 

Maricopa  Co..  Ariz.,  see  Maricopa. 

Markers,    uniform    6893 

Maryland,  motor  vehicle  weight  opposed. n583 
Traffic   shown   on   maps    (A.   N.   John- 
son)      'gss 

Massachusetts,   funds  needed    e718 

Heavy  truck  weights  observed ^641 

Materials: 

Specifications.         uniform.         progress 

toward     n543 

Standardization,  movement   for    n504 

Tennessee  department  wins  rate  case.,n674 
Texas  freight  rates  reduced n253 

Minnesota,    financing    (C.  M.   Babcock) . .    204 

How  dollar  is  spent    690 

Winter   work   planned    n36 

Winter    road    work    a    success    (E     M. 
Richter)     '334.    e717 

Missouri.   B.  H.  Piepmeier  made  highway 
engineer    n*929 

Modem,    from   French   viewpoint,    book   re- 
view        837 

Motor   trucks'    effect    on    roads,    etc..    see 


Motor  Vehicles 
Natl.    Traffic    Assn..    see    Natl.    Highway 

Traffic  Assn. 
New  Jersey: 

Bond  issue.  840.000.000.  passes  House. n333 

Bond    issue    $40,000.00.     passed    over 
veto    n53.    n668 

Commission    to   hold   convention n21'; 

Conduits,   across-road   built   with   pave- 
ments      73 

Commission    retains    supervising    engi- 
neer  on    salary    n928 

Motor    truck    overloads   checked    57 

New  York : 

143  contractors  bid  on   0  jobs nl33 

Bidding    prices,    seven    years'     (W.    G. 
Crandall)    nllOl 

Contract  prices,   fell  heavily  in  1921.. n891 

Contractors'   war  relief  act   unconstitu- 
tional    n544 

Tj-po.   two  only  considered    '789 

North  Carolina,  contracts  for  $3,329,000 

let    nr>R9 

Contracts    and   costs    for   March lOKI 

Program.    $20,000,000.    for    1923 n'ii!! 

Sub  (Trade    roads     303 

Object  lesson    road,    an eOKO 

Offsets,  see  Highways.  Crowns. 

Ohio,     cheaper     materials     and     freights 

lower   bids    n549 

Oiled.   12mile.   Illinois  Univ.    to   tC8t,,..n069 
Outlook    for   building.    H.    E.   Breed's   views 

on noi 

Paved,  design,  developments  in  1931....      61 
Pavements,     gu.-irantees     unfair     (E.     W. 

Bush)    36.-. 

Pavements,   slab  and  subgrade  studies  in 

Illinois    (C.    Older)     a*80 

Paving  costs  for  different   types 1031 

Paving   guarantees   favored   by  J.   L.   El- 
liott      n505 

Pennsylvania.    Biles,    G.    H.,    to   head    de- 
partment      n.17fl 

Department  organization    e552.    *Tt<il 


Page 
Pittsburg,  Cal..  see  Highways.  Test  road. 
Plant  selection   ..el35.  nl66.  '167.  168    '169 
Prices,    contract     (New    York    State)    fell 

heavily  in  1931    n891 

Pulaski  Co..   Ark.,    work    n589 

Repair,    gasoline-heated    wheelbarrow.  .  .n^931 

Motor  truck  exhaust  cleans  cracks.  ...    317 
Research,  board  meets nl35.  337 

Bureau  of  Pub.  Roads  to  expand  pro- 
gram     '1001 

New    committees    for 237 

Status  of    (W.  K.  Halt)    63 

Review    and    forecast.    1921-22 16 

Right-of-way  areas,   circular,   how  to   get 

(M.  E.  Webster)    •143 

Road  building  as  a  great  industry .  .el35,   153 
Sand   shifting    prevented   by   beach    grass 

(R.  A    Hill) letter  33,    (T.  W. 

Fairhurst)   letter  306 

Searifler.  new  steam    n*931 

Signs,   see  Highways.   Advertising. 

Silt  roads  periodically  flooded  to  maintain 

wearing   surface    164 

South  Carolina,  improvement,   large,  pro- 
posed      n337 

Program   for  $34,000,000  planned....    n35 
Standards,    activity    on el77.    (W. 

6.  Thompsan)    letter  459 

State   control  endangered    e596 

State  department  organization.  .  .  .6653,    *5QX 
State  departments,  fitting  organizations  to 

their  tasks e263 

States  need  funds    e718 

Structures,    Delaware,    practice  in    (C.   V. 

Conner)     •729 

Subgrades.  effect  of  solid  and  pneumatic 

tires   (M.  P.  Smith  and  H.  W.  Slauson) 

letters   580 

North  Carolina    (C.  M.  Upham) 202 

Studies  in  Illinois  (C.  Older) a^80 

Tangential  offsets,  see  Highways.  Crowns. 
Tennessee,   department    to   be    reorganized 

n669.    correction   n753 

Department   wins   rate  ca^e    n674 

Motor  vehicle  rules,  new   n583 

Test   road.    Bates,    first    stage  passed ....  n667 

Tests  started    n543 

Test     road.     Pittsburg.     Cal..     traffic     re- 
sumed       n973 

New  series  of  tests  planned.  .  .nlOlO.  el065. 

•1066.  •loeg 

Tests.  Illinois  Univ.  to  test  13-mile  oiled 

road    n669 

Texas,  big  program  under  way n715 

Fauntleroy    appointed    engineer n310 

$60,000,000    available    n298 

Road  materials,  rates  lowered n253 

Traffic : 

Association    meeting     n713 

Chamber  of  Commerce  holds  session  on 

transport    n887 

Connecticut  census e45,  ^48. 

e676.   (Dr.  J.  G.  McKay)   •836 
Connecticut    census    shows    effects    of 

truck  overloading  (Dr.  J.  G.  McKay)  •826 
Maryland,  shown  on  maps  (A.  N.  John- 
son)     •gss 

Practical    regulation    of    traffic    (E.    J. 

Mehren)     871.    n887 

Year's  count  at  Connecticut  toll  bridge 

analyzed     *492 

Trend    of    highway    thought     e7 

Underground,    for    motor    vehicles    advo- 
cated          n35 

Underpass   has   central   curb   as   guide    to 

traffic  (B.  H.  Faber) '867 

Utah,  construction  program  for  1933.  .  .  .n374 
Virginia.    H.    G.    Shirley    heads    commis- 
sion     n970 

War    materials,    move,    for    roads n638 

War  material  totals  $136.000.000 801 

Warren    Bros.  Co.    loses    paving    suit.  .  .  . 

n970.  e979,  993 

Wayne  Co..   Ind.,   see  Wayne  Co. 
Whitewashing     structures      (P.     E.     Bur- 
roughs)     ^866 

Winter  road  work  successful  in  Minnesota 

(E.    M.    Richter)     •334,   e717 

Wisconsin,   aggregates  produced  locally  at 

low  cost    (H.   G.  Kuehling) 494 

Classification    352 

Contracts  show  lower  price  than  1921. n753 

Detour  policy   (A.  R    Hirst) e47.   '66 

Hill.    R.    A.,    on    cantilever    arms    on    aque- 
duct   trestle    allow    unobstructed    stream 

flow    ^903 

Hillsborough  Co..  Fla.,  bids  for  $3,000,000 

improvements   rescinded    n804 

Hinds,  J.,  on  design,  etc.,  of  metal  flumes.  . 

e851,    •854 
Hirst,  A.  R,,  on  detour  policy  in  Wisconsin . 

e47,    •66 

Hoists,   gAfl  engine,    new n^42.'^ 

Hand,    motor   for  operating    n*031 

Small.  HPlfconl.iined    n^631 

Wheel,  see  Wheel  hoists 
Holmes,   H.  W..   on   economy   and  efficiency 

in  highway  bridge  building 286 

Honesty,  field  day  for .e344.  n381 

Hooghly  River.   India,  bridge,  plans  drawn .  n030 
Hook    joint    for    timber    chord    of    scissors 

truss    (D.    C.    Coylc) '.300,    (D.    C. 

Coylc)   letter  800 
Hoover.    H.    C..    conference    on    tra^lo    asso- 
ciations     efl36.  nflOil 

Favors  Boulder  Canyon  dam    noOfS 

On  plan   for  New  York  and  its  environs. 

e813.   R3.-> 

On   Railroad  needs .e26S.  n3n7 

Plans  to  limit  coal   price n97S 

To   lead   Amcr.   Constnieiion  Council.  .,  .n803 

Views   nn    railroad    needs    n297 

Homer.   W.   W..  on  brick  paving  practice..    302 


Page 
Horton,    R.    E..    review    of    "Hydraulics    of 

Pipe    Lines"     (Durand) 660 

Hotel  Truax.  Syracuse,  N.  Y..  to  be  moved 

across    street    n716 

Houk.  I.   E.,   on  hydraulic  design   of  bridge 

waterways    el063.    •lO?! 

House-service     pipes,     air     drill     eliminates 

trenching   •867 

Houses,  see  Buildings.  


Ani.    Soc.   C.   E.   meeting  discusses  hous- 
ing       j^Q-; 

Lockwood  committee  offers  bils  ....'.'.'  'n425 

Metropolitan   Life  Ins.  Co.   loans 353 

New  Jersey,  tax  exemption  of  new  dwell- 
ings   upset n410 

New  York  City  .short  80.000  apartments'.  n256 

,^_^iortage  and  death  rate el77 

Houston."  Tex.,  heavy  rainfall n666 

Hovey.  O.  E..  elected  treas..  Am.  Soo.  C.  E..n581 
Howard.  N.  J.,  on  chlorination  before  filtra- 
tion     a880 

Hubbell.    C.    W..    nominated    for'  pr'es'    A 
A-   E •• n^637 

HUDSON   RIVER    (816   also    Hudson   River 
Vehicular  Tunnel) 

Bridge,  at  Anthony's  Nose,  proposed.  ...  •326 
Bridge,  bill  extends  time  for  completion.nl66 
Bridge  at  Castleton.  N.  Y.,  east  approach 

work  begun    037 

Contracts    let '^ggs 

Bridge,   charter   granted . .  .  n581 

HUDSON  RrVEE  VEHICULAR  TUNNEL 

Bids   postponed    n357 

Booth   &  Plinn  bid  $19,331,723.  .  i  i!!.' ;n333 

Cast-iron  for  tubes,   contracts  let n867 

Consulting  board  abolished n754 

Contracts  awarded  to  Booth  &  Plinn ...  .n545 
Costs   compared    with   East   River    tunnel 

„  costs    n585 

Ground  broken  at  New  Jersey  end n^971 

New  Jersey   commission,   bill    to  oust... 

n206.  n460.  n503 
New   Jersey   legislature   names    new   com- 
mission      n503 

Specification   details    '574 

Work  begins    e553 

"Human     engineering"     book     on     (W.     P. 

,    Smith)     letter    837 

Hunley.  J.  B..  on  repairing  rolling  parts  of 
two   bascule  bridges    ^414 

Hurd.   C.   H..   on  Indianapolis.   Ind..   sewage 
clarification  and  activation    e471.    ^484 

Hurley,   E.   N..    testifies   at   cement   makers' 
trial     n846 

Hurley.  H.  D..  on  keeping  water  color  usable 
by    small    shot     481 

Hurricane   Gulch  arch  bridge.  Alaska,  erec- 
tion   (E.    G.    Amesbury )     ^144 

Hydrants,    fire,    painted    yellow    in    Phila- 
delphia        1010 

Hydraulic-fill  dams,  see  Dams. 

HYDRAULICS 

Anomalous  results   in   venturi    flume  and 

meter   tests    (W.  J.   Walker) ^797 

Channels,  hydraulics  to  be  studied n670 

Coefficient  of  roughness  in  corrugated-iron 

pipe    (D.  L.   Yarnell)    •352 

Friction    loss.    low.    in   old   cast-iron  pipe 

IT.  F.  Wolfe)    118 

Hydraulic    design     of    bridge     waterways 

(I.   E.   Houk) el063.    ^1071 

"Hydraulics    and    Its    AppHcation."    book 

review    456 

"Hydraulics    of    Pipe    Lines"     (Durand), 

review  by  R.  E.  Horton 660 

Jump,   hydraulic,   early   report  on    (R.   F. 

Ewald)     letter    748.     (K.    R. 

Kennison)    letter   ^923 
Kutter's  n.  value  for  sewer  computations 

(C.  W.  Sherman  I    948 

Preventing    loss    of    power    due    to    high 

backwater   (J.  A.  Sirnit)    e939.    •964 

Reducing  bend  as  vcnluri  meter  ,at  hydro- 
electric plant    (E.   A.   Dow) "See 

Stream     flow     iiivcstieations     at     Wagon 

Wheel  'Gap,  Colorado,  book  review.  ...    661 
Hydroelectric   power,    sec   Water   Power 
Hydro-Electric   Power  Commission,   Ontario, 
SCO  Queenston-Chippawa. 


Idaho,  engineers  meet  with   architects n25.3 

Ehcamination    for    licenses n37 

Illinois,    highways,    sec    Highways.    Illinois. 
Stream  polUition  plans  must  he  approved 
by  state   works  department 312 

Illinois  Central  pljuis  $.-)0.000.000  Improve- 
ments      • • .n335,  n711 

Illinois  Drainage  Assn.  meets nZlO 

lllinnis   Municipal   Pevitir  beg'un 1048 

Illinois  River   flood   highest   on  record.... 

n866.  n^S04 

Illinois    Soc.    of    Engineers    convention    dis    ^   _ 
cusses  modem   surveying    n3;ii» 

Illinois.    Univ.    of.    receives    metal    fatigue 
testing      equfpment       from      Engineering 

Foundation     nOflf 

Research    graduate   asslstanlship'    open.    ii"n  r 
To   test    13mile  oiled   road  ■''■'■' 
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Imhoff  tank,  see  Sewa&e  Treatment. 

Imuact.   Be<;  Bridges.  Railway.  Impact. 

Impact,   Bee   Bridges.    Railway.    Impact. 

Imperial   Valley.  Cal..   silt   roads  flooded  to 
maintain    wearing   surface 164 

Index      numbers,     see     Kjigineering      Sews- 
Hecord 

Indexing,  see  Books.  ,^-.0 

India,  sewatre  practice 105-i 

Indiana,     cement     bids,     identical,     investi- 
gated      n298 

Flood-prevention  work  to  be  active n711 

Highways,    see   Highways.   Indiana. 

Sewage  disposal,   questionnaire  for  cities. n'307 

State   codifies  drainage   laws nl094 

Water  supply,  water  meters  and  water  loss  61ii 

Indiana  Sanitary   and  Water  Supply   Assn.. 
meeting     n585 

INDIANAPOIJS,  XND. 

City  planning  commission,  begins  wor^c.  . 

n295.  n545 

Takes  up  zoning  and  traffic n419 

Paving   recommended    n590 

Sanitary  Board  now  headed  by  engineers. nl30 
Sewage  works,  clarification  and  activation 

<C.  H.   Kurd) e471.    •484 

Streets,  concrete  restored  as  material.  .  .  .n546 

Usee   old   asphalt   for   patches 932 

Water     supply.     10.000,000-gal.     covered 

Zoning  and  major  street  plan  studied.  .  .  .n545 

Indianapolis,    Ind..    Scientech  Club 146 

Industrial   leaders   on   prospects  for   1922.  .      14 
Industrial   railways,   see  Railways,  Industrial. 
Industrial    revival,    soldiers'    bonus   and..     .e304 

Industrial    Advertisers    to    meet n973 

Industrial  Relations  Court  on  trial e389 

Industry's  opinion  of  engineering  education. 

I  P.  C.  Pratt  and  J.   E.  Otterson) a275 

Industry,  self-government  in e851.   n888 

Information     service,     technical     established 

in    Massachusetts    n338 

Ingberg.    S,   H.,    on    fire  resistance   of   build- 
ing   columns     lOSS 

Injunctions,  employers  enjoined e93 

Inman,  C.  E.,  on  experiences  with  light  cast- 
iron    pipe    a912 

Institute  of  Consulting   Engineers,   meeting.  nl28 

Intake,   see  Water  intake. 

International    engineering    congress    in    Rio 

planned     n628 

Internat'l    Joint   Commission,    see    St.    Law- 
rence waterway. 
Jnternal't    Journal    of    Public    Health    sus- 
pends       291 

Internat'l    Ry    Ass'n    to   meet n212 

Interstate    waters.    Supreme   Court    decision 
on     , nl057 

INTERSTATE    COMMERCE    COMMISSION     (see 
also  Railwiiytt,  Rates). 

Consolidation     of     railway    systems     con- 
sidered     n583 

Holds  tie  treatment  a  betterment    (J.  N. 

Sunderlarid)      letter  1093 

Reduces   freight    rates n582.  n886 

Interstate    streams.    Colorado    wants    prior- 
ities protected    n630 

Interstate   water    supply   certification    of .  .  .    449 

Iowa  highways,  see  Highways,  Iowa. 

Iowa  Soc.  of  Engineers  meets n86 

Raises  dues,  seeks  members n296 

Ireland,   water-power    (R.  J.  Taylor) 878 

Iron  and  steel,  in  March n890 

Iron  removal,  see  Water  Supply. 

Iron   ball    bulldozes   foundation   rock 865 

IRRIGATION 

And   flood   protection    (A.  P.   Davis)  .... 

e637.   653 
Antioch    case.    California    Supreme   Court 

reaffirms   decision    n627 

Canals,     thin     concrete    lining    successful 

(R.    C.    E.    Weber) '436 

Colorado  River,   control  and  development. 

e717.    -741 
Columbia  Basin   project,   see  Columbia   Basin. 

Ditch    maintenance,    patrol    system' 141 

Ditch     riders'     nualifications     and     duties 

(G.  A.  Remington)    359 

Flumes,    concrete,    on    King    Hill    Project 

(E.  J.  Bartells  and  W.  Ward)  .  letters  371 
Plumes,    metal,    design,    construction    and 

use    (J.   Hinds)    e851.    •854 

Merced   district,    see   M'erced. 

Nebraska     project,     300,000acre.     under 

survey     n86 

Pipe,    see    Pipe. 

Porto     Rico     project n375 

Rating  box.    field   experiments    on    (C  C. 

Jacob  and  H,   R.  Leach  I •530 

Reclamation    act    amended n806 

Season,    change    of.    on    Valier    Project. 

Montana    (G,    Ebncr) letter    370 

South    Africa,    magazine 121 

Tumalo   project,   plan   to  extend n629 

Washington    State    project,    large n373 


Jacob.     C.     C.    and   Leach.   H.    R..    on   field 
experiments  on  irrigation  rating  box....  •530 

Ticoby    Prof.   H.  S..   to  retire nl29 

Juhn,  J.  R     on  three-point  problem  applied 
to  transit  surveys •684 


Page 
Jamaica  Bay  viaduct,  special  concrete  speci-^^ 

fted     for "-^^ 

January  contracts,   distribution .n379 

Japan,     railway,     driving    a     five-mile    rock^ 

tunnel      ,-  ■    '^■^'^ 

Westinghouse    receives    S3.000.000    order 

from   Japan nl74 

Jenken.  C.   L..  on  pavement  with  thickened^ 

edges  takes  heavy  loads "07 

Jersey  City.  N.  J..  Fint  Nal'l  Bank,  caisson 

cofferdam  foundation  with  special  bracing 

(T    K.   Thomson) -SI* 

Jigging  remove.';  shale  from  gravel lOd* 

Johns  Hopkins  School  of  Public  Health  re- 

ceivcs   »6. 000.000 ■  •  "418 

Johnson.  A.  N.,  nominated  for  pres.  A.  A.  ^         „ 

New    pres..    A.  A.  E "*l2io 

On   Maryland  traffic  shown  on  maps.  ... '958 

Joint   Commission,  see  St.  Lawrence  Water- 
way. 

Jones  bill,  see  Rivers  and  Harbors. 

Jones.  R.  W,.  on  water  seepage  along  fault 
planes  causes   serious  clay  slide •648 

Jordan.  F.  C.  on  fire  prevention  and  protec- 
tion and   water  supply a913 

Juarez.  Mex..  and  El  Paso.  Tex.,  plan  flood 
and    mosquito    protection n710 

.Judicial  inquiry  vs.  sensat  onalism ,  .  .  e636.  n667 

Jump,  hydraulic,  see  Hydraulics. 

Junkersfeld.  Col.  P..  in  new  corporation.  ..  n296 

Jurisdictional   Board  award  action  approved 
by  F.  A.  E.  S n461 

Justice  Dept..  see  Dept  of  Justice. 


K 


Kansas  highways,  see  Highways,  Kansas. 
Kansas    Cty.    Mo.,    city    votes    $11,000,000 

water     bonds n626 

Roads,  see  Highways.  Kansas  City. 

Turkey  Creek  sewer,  design    (G.  Paaswell 
and   A.    D.   Lud  ow) letters     83 

Turkey  Creek   sewer  eave-in 205 

Kansas    City.     Mo.,      Engineers'     Club     aids 

water-works    campaign n257 

Kansas     Univ.    engineering    college    teaches 

city     officials n753 

"Katy."   see  Missouri.  Kansas  and  Texas. 
Keith      building.      Cleveland,    Ohio,    heavy 

steelwork    "lOae 

KtUey.  F.  W.,  on  Portland  cement  industry 

problems     996 

Kentucky,  state  may  not  dictate  pure  water 

source     409 

Kenyon  bill,  see  Legislation. 

Kern  River  bridge,  temporary,  features  of.  .•141 

Kern    River    hvdro-electric    plant,    design   of 

sand  box    tH,   L.  Doolittle) *616 

King  Hill  Project,   see  Irrigation,  Flumes. 
Kings  River.  Cal..  see  Water  Power. 
Kirby-Smith,   E.,  sues  International  Lumber 

&  Dev.  Co n627 

Kirkpatrick,    R.   Z..    on   protecting    tanks   to 

save  gasoline •684 

Knickerbocker    Theatre.     Washington,     roof 

collapse,    see  Failures.    Engineering. 
Knowles,     M..     on     floods    and    co-ordinated 

river    [planning e637.  658 

Koehring.    P.,    views   on   machinery   outlook 

for    1923 14 

Koppel  Co.,  new  batch-box  car n^687 

Korzybski,   A.,   book  on  human   engineering 

(W.  F.  Smith) letter  837 

Kruttschnitt.  J.,  attacks  Federal  maintenance 

of    railroads n752 

KuehlJng.  H.  G.,  on  Wisconsin  produces  ag- 
gregates locally  at  low  cost 494 

Kuhn,    Gen,    J.   E.,    gives  Engineerino  News 

to   3rd   Engineers nl30 

Kutter's  n,  see  HydrauUcs. 


Page 
and      small      building 

n974 

contractors 

n468 

it   resign    n360 

Chicago   building   under 


Landis      award 

situatioii     

Landis     award     plumbing 

accept    

Landis   will 

Major   portic    .-     -_  .„. 

Landis     award n37o 

Painting    trade    on    non-union    oasis.  .  .nod-i 

Trouble    more    serious     nl74 

Unions    accept    Landis    award n297 

Conditions  and  rates.  .  .  .n39.  n315.  n381. 

n757.    n933 

Coronado    decision    assailed    by    Gompers. 

n973.  e979 
Employers    enjoined     eW;* 

Hours  and  wages  since  1914 n315 

House  construction  distribution  studied.  .n379 
Industrial     fatigue     and     efficiency,     book 

review      663 

Industrial    Relations   Court    on    trial e38a 

Jurisdictiona".     Board,     award    action     ap- 
proved   by    F.A.  E.S n461 

Awards    to    be    enforced n341 

Leadership,  best   type el023 

Massachusetts,      union      wages      1914      to 

date    n301 

Milwaukee.    Wis.,    rates     n890 

Open    shop   successful    in    Dallas,    Tex....n467 
Painting     trade,      in      Chicago,      on     non- 
union   basis     n633 

Railway,    see   Railways.   Labor. 

Rates  and  conditions  throughout  U.   S... 

n39.     n315.     n381,    n757.    n933 

Solution,    changing   view    of e3 

Special    privilege   plea4s  its   case e677 

Strike,  coal e551.  n713.  e764.  n808 

Trade    practices,    restrictive,    barred 

e344.  n381 

Trend   in  U.    S 'H 

Typhoid     fever     from     water     held     com- 
pensable        617 

Unemployment: 

Caus'Ts    basic     to   be   studied n41p 

Indiana   Governor   urges   road   work n354 

In     foreign     countries 3-17 

O'Shaughnessy     dam.      Ohio,      provides 

work    for   500    n510 

Relief,   plans   for    n3Ul 

Union,    special    privilege   pleads  its  case.  .e677 
Unions  held  suable   for  strike  damages.  .n97".: 
Wage    reduction,    Cumberland,     Md..     ma- 
sons reduce   own    wages    nl33 

San  Francisco  street  laborers  volunteer 

reduction      n467 

Sixteen  cent,  since  peak    nl75 

Wages   and    conditions   throughout    U.   S., 

see   Labor,    Rates. 
Wages   and   hours    since   1914    n215 

Lackawanna     and     Bethlehem     steel     merger 

draws    inquiry     n85U 

Lake   Michigan,    diversion    of   water   to   be 

investigated     nl015 

Lake    Washington,    proposal    to   bridge   vfiXYi 

ship    hulls   rejected    n505 

Lake  Worth,  Fla.,  bridge  collapse,  see 
Failures.    Engineering, 

Lakes-to-Hudson    Ship    Canal    project n4;:i 

Lakewood    Eng.   Co..    C.   P.   Lang   retires   as 

president    n33*i 

Hand-operated    belt-float     n*671 

New  concrete  proportioner n*359 

Lamphear.     R,     S.,     on     grit     chambers     at 

Worcester.    Mass..    sewage    plant 5iy 

Land  drainage,  see  Drainage 

Land    purchases    by    Forest    Commission    to 

protect    navigation     967 

Land    reclamation,    see    Reclamation- 
Land  subdivision    problem,    solving    (E.    P. 

Arneson)     •lOSS 

Landis    award,    see   Labor.    Chicago. 
Lang,    C.   P..    retires    as   president    of   Lake- 
wood    Co n33'" 

Lawyers   and  engineers,    preparing e343 

Leach,  H.  R..  on  field  experiments  on  irriga- 
tion   rating    box •53.) 

Leaders,  industrial,  on  prospects  for  1922.  .      14 

Lead    roofing    n*50<' 

Ledoux.    J.    W..    on    observations    on    wood 

pipe    a912 

Lee.  M.  W..  and  P,  E.  Green,  on  how 
practising  engineers  may  sell  their  serv- 
ices ' a533 


Baseball    to    be    "spurlos    versenkt"    by  . 
unions    ".  -^718 

Bricklayers       etc..       establish       working 

rules     e344.    n381 

Masons    reduce   own    wages nl33 

Brickwork     labor     costs      (C.     F.     Ding- 
man)      6939.     959 

Building: 

Bad  practices  to  be  stopped e94 

Best  type  of  leadership el033 

Cumbcrlaii^.    Md.,    Masons   reduce   own 

wages     nl33 

Mechanics   73%    employed nl;i~ 

Situation,    cleaning   up    e675 

Unions  in  New  York  to  drop  restrictive 
regulations   ^ nyi 

Bureau      of      Labor      Statistics,      revised 

index    number    for    May nllOO 

Canadian,    wages    n^48 

Carpenters  barred  by  building  unions   .  .nl014 

Chicago : 

Building     situation      (small    buildings) 

and    Landis    award    n974 

Cleaning    up    situation     706 

Deadlock    probable     n34 

Dynamiting  of  buildings ...".".  *.c811 

Landis    award    committee    to    continue 
two    years     '.  .  .n93y 


LEGISLATION 

City   manager  bill    in    N.    J.    legislature.  .n254 

Colorado.  Moffat  tunnel  and  Pueblo  flood 

bills    passed     n93U 

Railway  tunnel   as  public   work..e811.    830 

Colorado    River  control    bill    introduced.  .n71ii 

Contractors,    nav.1l    relief   bill    passed.  ..  .n7o J 

Drainage,    sfi-   Drainage. 

Health   otlu-ers,    New  York   State,  to  have 
four-year   terms    e63j 

Highway,  Federal,  see^  Highways.  Federal- 


aid 
Hudson  River  Britl 

extentlfi' 
Lakes-to  ' 
Licensing 
Louisian^i 
Lumber    il.M^.l  m^ 

buildings.  New 
Maryland  motor  vt 
Mississippi       River 


e,  time  for  completion 

nlOii 

I'anal    n421 

IS,    ^Licensing. 

\    rffective nl3*; 

inist     be    done    inside 

Vurk    City a-^8 

:hicle  weight,  proposed. no82 
Commission,      more 

jurisdiction     n973 

Morris     Canal     abandonment     and     New 

Jersey    water    supply e473.    n505 

Motor  vehicle,   see  Motor  Vehicles. 
Muscle    Shoals.     Federal     operation     pro- 
posed      n973 


•Illustrated  ;  e,  editorials  ; 


news  notes  ;  a.  abstracts 


January  1  to  June  30,  1922 


ENGINEERING  NEWS-RECORD— INDEX 


XIII 


Pae-e 

Navy  bill e635 

New  Jersey  highway,  see  Highways.   New 

Jersey - 
New    Jersey    bridg-e    and    tunnel    commis- 
sioners, bill   would  oust..n29fi.   n460.   n5UJ 
New  York  State  Bargre  Canal,  power  to  be 

developed     ntiiiy 

New     York    Statei,     highway    contractors' 

war    relief    act    unconstitutional n544 

Home    rule   for   cities    nr>4 4 

Snow  removal    n544 

Water  power  act.  amended o«3 

Paint-labeling  bill    n5ij 

Patent    Office   bill    signed    n3~o 

Phila.    sesqutcentennial.    Government    will 

participate     n9T"2 

Public    works.    Kenyon    bill    returned    to 

committee      n3;j.J 

Pueblo.   Colo.,    flood   control,   conservancy 

act    passed    nH.Tt 

Reclamation    act    amended    -  .  .i.^i).» 

Rivers   and  harbors,    see   Rivers  and  Har- 
bors. 

Snow  removal.   New  York   State n544 

Stream    pollution,    see    Illinois. 
Tennessee    highway   d^fuirtment   to   be   re- 
organized      n660.     correction    n7'>-t 

Water  power  act.  Federal,  attacked.  ..  .nl05S 
Lehigh      Club.      New      York,      honors      Dr. 

Merriman     n6fj9 

Lehigh    Univ..    C.    R.    Richards    new    presi- 
dent     n2.)T 

T  "land    Stanford   Univ.,    see   Stanford. 

Leniz.    P..    on   cross   hatching    device •14;j 

Leonard.    C.    E..    on   elimination    of   odor   in 

sewage  gases  by  burning •56.') 

Le   Roi    Co..    new    two-cylinder   gasoline   en- 
gine     / n*2o9 

Levee   district    bond   bids    called     ii253 

Levees,    see    Mississippi    River    floods. 
"Leviathan"    (S.   S.)    recenditioning  begins. . n75'^ 
Liberty    tunnel,    see   Pittsburgh. 
Licensing,   see   Engineers.   Licensing. 
Lift    truck,    see   Truck. 

lighting  of  buildings 663 

L'ma.  Ohio.  C.  A.  Bingham  made  manager.    n34 

Limestone    combine    charged     n545 

Limestone    crusher    dust    and    poor    concrete 

(W.    K.    Hatt) letter    33.    (M.    Hirsch- 

IhaU    letter   165 
Lincoln  Highway,  see  Highways.  Lincoln. 
Literature,    engineering,    see    Books. 
Literature    new.     office    circulation     of     (R. 

Canavan)     ....2SS.     (G.    W.    Lee)    letter    837 
Load  test  of  piers  for  Chicago's  new  union 

station     *83'-i 

Locks    (canal)    machinery,  book  review.  .  .    1008 
"Lock-Bar"    pipe   to   be    fabricated   in  l^cts- 

burgh     district      n421 

Lock  wood    Committee,    see    Housing. 
Locomotive,    industrial,    new.  .  .  .n*465.    n*1059 
Logging,    see    Lumber. 
London,    subway    extensions    sanctioned.  .  .  . 

•60,    560 
"London  of  the  Future."  book  review..    1005 

Refuse  disposal,    book   review 1007 

Waterloo  station   reopened    n629 

Water   supply.    Thames    supply   draft    and 

storage     72S 

Lorain,    Ohio.    Shipping    Board    sells    prop- 
erty      n92U 

LOS    ANGELES 

Alkali  action  on  sewer  pipe  to  be  studied.  1091 

City    buys    wire    system     n92:' 

Electric  system  consolidation  proposed.  .n5»'- 
Harbor.  Santa  F§  to  build  branch  line.  .n75l 
Mapped    from    air    for    traffic   studies    (C. 

H.    Richards) •961 

Sewer  bonds,  city  to  vote  on n843 

Sewage    overflow    problem    serious .... 

n33fi.    e343.    eoOfi.    618.    n80»> 
Union    terminal   plan    before    court n21" 

I/oe    Angeles    County.     Cal..    regional    con- 
ferenrcj     n377 

Loeh.    A.    R,    on    cost    keeping    on    highway 
construction     203 

LfOsses.    see   Business. 

Louisiana,  building  contract  commission  ap- 
pointed     d419 

Highways,   see  Highways.   Louisiana. 

Motor    vehicle    fees,    new 3.'if» 

Louisville.     Ky..    district,    highway    bridges 
to     be    surveyed      ^ 94H 

Louisville    &     Nashville,      t:rade.      reduction 
increase    train    loads   on    coal    road •9.'>": 

Louvain   librarj-.   to  be   rebuilt  by   American 
firm     n*58  i 

Love.    G.    C.,    on    checking    sur^-ey   by   side- 
shot    angular    measurements     •8*i.i 

T.-oweth.  C.  P..  Indorsed   for  pres.  Am.   Soc. 
C     E 11505.    nO'Js 

Luigri.   L,    hon.    mera.   Am.   Soc.   C.    E nl27 

LUMBER 

Companies.      two,      build      railroads      in 

California    n421 

Demand    increases     n21*f 

^our   carloads   of   Douglas   flr •723 

Hardwood  case,   sec  Trade  Assortatton's. 
Hoisting    must    be    done    inside    buildings. 

New    York    Stale n2.'»H 

Industry,    scope    of    647 

LoFETing    companies.     Western,    own    rail- 
roads          773 

May    output    heaviest    since    1019 '1100 

Natl.   Lumber  Mfrs   A»«*n  see   Natl.,   etc. 

Ps'-ific    Northwpflt    demand    strong nl34 

Primer   for  buyers  and  shippers n3H2 

Prospects    for    1922 14 

Recovery  after  holiday  slump nl74 


Page 

Standardization    in    industry e893.    n92a 

Year-end    demand    steady n90 

"iear  end.    1921.    statistics    nVdii 

Lynn.     Mass.,     causeway     succeeds     floating 
bridge     •789 

Lyons.    L..    may    resign    as   director    Indiana 
highways     n545 


M 


MicDonald.  T.   H..   on  economic   foundation 

for    hig-hway    progress    954 

On    new    Federal-aid    highway    bill a*  156 

MacMillan.    A.    B..    on   liquefied   rubber   fire 
wrecks  concrete  roof    'ISS 

Machinery,    prospects   for   1932 14 

ISIackall,   J.    N..   on   motor   bus   in  hig-hway 
transport     •33 

Magazines,    new,    office    circulation    of     (R. 
Canavan.  .  .ess,    iG.   W.   Lee)    letter   837 

JTahoning  River,   water  resources 663 

■Majestic."    S.S n886 

Mandan   bridge,    see  Bismarck. 

Maine   water-power,    see   Water   Power. 

Manila    pier,     see     Piers. 

Manila   rope,    see    Rope. 

Manitoba,  drainage,  developments  in 603 

Mann,    C.    V.,    on    making    titles    for   maps 
and  plans 316 

MAPS    (See  also  SrRVEVIXG) 

Aerial  photographs  in  map  making  (G. 
S.  Smith) ..  .•194  (E.  F.  Drake)  let- 
ter 370.  (H.  Rogers.  P  J.  Barry  and 
■G.  S.  Smith)    letters   '746 

Federal    Board    meets    nl39 

Federal,  mapping  questions.  .  .e551.  •573 
(P.   A.   Noetzli    and   H.    Richards)    let- 
ters  801,    IG.   C.   Danforth)    letter  968 
Los  Angeles  mapped    from   air   for   traffic 

studies     IC.    H.     Richards) '961 

Maps  and  plans,  titles  for    rC.  V.  Mann)    316 
Scales,    shall  they  be  decimal  or  inch-to- 

themile?    (F.   E.  Bonner) e551. 

•573    (F.  A.   Noetzli   and  H,   Richards) 
letters  801.   (C.  C.  Hopkins)    letter  883, 
(G.  C.  Danforth)   letter  968 
Stadian     and     plane     table,     comparative 

merits    ( R.  Crow)    633 

Topographic    funds    cut n460 

Mare  Island  Navy  Yard,  marine  borers,  ap- 
propriation  asked    n461 

Maricopa  Co.,  bids  for   168  miles.  .  .n373.  n460 
Marine  borers,  and  work  shown  in  exhibit. n419 
C.ireful   handling  needed   in   placing  creo- 

soted   piles  where   borers  exist 358 

Disnissed    n543 

Natl.  Research  Council  opens  fight  on.  .  .n335 
President    asks    appropriation    to    fight..  n461 
Marlin- Helton    bridge,    see    Failures,    Engi- 


Jirrsli     A.    F..    views    on    lumber    industry 

in    1933    14 

Maryland    Health    Dept..    activities 288 

Highways,    see    Highways.    Maryland. 
M.ifionry     and    concrete    construction,    book 

review     120 

Masons,   see  Labor,   Bricklayers. 
Massachusetts,     highways,     see     Highways, 

Massachusetts. 

fnlon   wages  1914   to  date n301 

Water   supply,   metropolitan   district,    and 

New    Jersey's     e429,     ^430,    e511 

Materials.       see      Construction.       Materials. 
MitiTials   bins,    steel,    with    measuring   hop- 
pers      n'399 

Maithes.  G.  H..  on  cloudburst   floods. e637,  •654 
Maltimore.      H       S.      on      related      between 

nioMnd  and  core  concrete  specimens.  .  .7,'t. 

iF     Kellam)    letter    165.    (H.     S.     Matti- 

more)    letter  370 

May    production    heavy nllOO 

MfAlpin.   G.   W.,  on   plank   skip   carries  80 

sacks   of   cement    •478 

On  an  inexpensive  overhead  bin  gate.  .  .•lOSS 
i^IcClave,    B.    D..    on    photographs    in    engi- 

necflng   leports    •138 

MrClellan   &  Junkersfeld.   new   corporation .  n296 
Mi-Connpll.    I.    W..    returns    from    Brazil ...  n754 
MiTrny.  Governor,  see  Highways.   Indiana. 
M.Cullough.     C      B..     on     large     steel     arch 

lrirl:;p  ribs  encased   in  gunilp cn4n.    ^943 

M.  Daniel,  A.  B..  backed  by  A.A.E.  for  Civil 

Service  Commissioner    nl096 

McGraw-Hill    Co..    new    magazines 121 

M.  Inness.    F.    A  .    on    causes    of    failure    In 

•  astiron    pipe    elOOS.    al081 

MiKay,  Dr.   J.  G..   on   truck   overloading  as 

rhown  by  Conn,   traffic  census    '836 

Meade.  Gen.  G.   O.   memorial   begun n884 

Measuring  tape,  see  Tape. 

Mehren,    E.    J.,    on    practical    regulation    of 

highway  transport    ■.  .  .  .  .871.   n887 

Melan.     Prof     J.     in    defence      of      (D.      B 

Steinman)  ..    letter,     with    editorial    com 

ment.   707    rspp  also  513) 

Memorials,   engineering    e4fi9 

Memphis,     Term,,     subway     under     railroad 

tracks  to  be  built    n337 

Merced    irrigation    district    Improvement ...  n«6fi 
Merriman.    Dr.    M..    honored    by    New    York 

Lehigh    Club    n54fi.    n6«9 

Meirim-in.  T..    succeeds  J.   Waldo   Smith    as 

Calskill  Aqueduct  chief    r'SR" 

Dinner  for    nlOll,  nl096 

Metal     cutting     under     water,     sec     Torch, 

Electric. 


Page 
Metals,    fatigue    testing    equipment    deeded 

to    Illinois    University     n669 

Fatigue,     alternating  stress,    restricted    to 

high   stresses    *76 

Some,  expansion  coefficients  of  .  .  .  .  . .  .  .   622 

Metallography  and  metal  structure,   book 

review     455 

Metcalf,    L.,    on    Boston   society's    affiliation 

^O""^     , n298 

On    improved    financial   condition   of    wa- 
terworks     a880 

Meters,  see  Water  Supply,  Meters. 
Metric  system  opposed  by  Chamber  of  Com- 
merce        n296 

Metropolitan  Life  Ins.  Co..  housing  loans!  .    353 
Mexico.    "Mexican    Year     Book,     1930-31." 

book    review    839 

Meyei-.    A     F.,    on    farm  land    protection    in 

Minnesota   valley    e637,    654 

Miami    Flood    Protection    Work,    draghnes 
see   Draglines. 

End    of    construction    work    e595 

l^ydraulic  dam    filling  completed    .  n87 

Hydraulic-fill  dams  safe  to  construct 

eSll,   820 
Michigan.  Lake,  see  Lake  Michigan 
Michigan,   state   sanitary  engineers,  work  of  274 
Michigan   Eng.    Soc,   annual   meeting.  n3,'?5 
Michirsn  I'niv..  conference  on  highway  en- 
gineering       n336 

New   department    of    surveying. 531 

TV.  ?I^  engineering  building .'nlGie 

Middle  West  practising  engineers  form  asso- 

-,,"='•"'.". n337 

Mill   buildings,   see   Buildings 

Miller,   Gov.   of   New   York,    and  Gov.   Allen 

of  Kansas  debate  St.   Lawrence  project     n433 
Miller.    R..    resigns   as   building  supt.,   Man- 
hattan,   New    York    City n376 

Mills  bill,  see  Motor  Vehicles,   Registration 
Milwaukee,      bonds      for     street      widening 

voted     n713 

Materials    and    labor    cost n890 

Milton.  Mass..   trucks  may  use  main  streets  525 
Mining  engineers,  see  Amer.  Inst,  of  Mining 

and  Metallurgical  Engineers. 
MinneapoUs,   bridge,   falsework  damaged  by 

Minnesota,    cities    must    keep    construction 

cost  records    151 

Farm-land     protection     from     flooij      (A 

F.  Me.ver)    e637,  654 

Jederated   societies   meet    n373 

Highways,    see    Highways,    Minnesota. 

Missed    shot    on    Hetch   Helchy   tunnel    kills 
three     n^'ll 


MISSISSIPPI  RIVER 

Barge  line   authorized nl015 

Commission,  may  have  more  jurisdiction. n973 

Control   by   levees    ij.    A.   Ockerson) .  .  .  .  "703 

Fighting    flood    at    Oldtown.    Ark      I L. 

R.  Parmelee)    e939.  ^946 

Flood.  .  .n4'^l.  n666.  IJ.  A.  Ockerson) 
•703.  n708,  n749,  (W  W.  De  Berard) 
e813.  ^814  Iwith  insert  I .  •SHS  n935, 
e9,39,  •.046,  I  A.  L.  Dabney)  'PSe,  (P. 
C.  Hilder)  letter  1093 

Flood    outlets,    study    proposed n925 

Improvement)     Fed.    of    Labor    to    pro- 

^fno'e   n506 

More  money  needed  for  flood  control ....  n421 

Mississippi  'Valley  Assn.  of  Highway  Ofli- 
ficTals.    cement    boycott     nl66 

Missouri  highways,   see  Highways,  Missouri 

Public  Works  Board   plan nl096 

Missouri,  Kansas  &  Texas  to  build  terminal 
in    Dcnison.    Tex n373 

Missouri  River  bank  erosion  checked  by 
rafts  of    bridge    ties    ^788 

Missouri  University,  five-year  courses  (E.  j. 
McCaustland)     letter  1093 

Missouri     Valley    Assn.     of    Engineers    pro- 

,    posed n337 

Mixers   and   mixing,  see  Concreting. 

Moffal     tunnel     bill     passed n9.30 

Moffat  tunnel,  work  begins  soon nl094 

Moffet.  .1.  W.  on  rubber  lompanv  fire. 
New   Haven    |(il.   see   al.so    138 

Moldenke.  R..  review  of  "Lehrbuch  des 
Eisenhuttenkunde"     121 

Money.    Eurrpean.    low    .nSOO 

Montana,  mining  region,  broadgage  rail- 
road   to    tap    n297 

Montclair,  N.  J.,  citizens'  committee  of  en- 
gineers to  advise  town  officer    n753 

Motor  trucks  collect   and  deliver  garbage 

to   farmers    1 W.   P.    Dale) 785 

Watcrsupply.  B.  Welchii  in.  book  re- 
views     .  .     457 

Montgomery.  J.,  on  breaking  concrete  pave- 
ments with   improvised   machines •478 

On  design  of  street  railway  includes  lie 
bars   as  concrete   reinforcing    •607 

Montreal.  Can.,  protest  against  law  requir- 
ing   ten    years'    liability     n974 

City    Hall    burns    n432 

Harbor  commission    reorganized    n376 

Moon  phases  and  timber  life  (R.  I.  Money) 
letter    841 

Moore     Bros.     Crane    Co.,    new    high-speed 

locomotive    crane n^l017 

Moore.  L.  E.  review  of  "Essentials  in 
Theory   of    Framed   Structures"    (Ellisl..    838 

Morris,  C.  T..  on  thrust  of  skew  barrel  arch 
measured  on  laboratory  model ....  •6.38 
ID.  Revse)  letter  •nas.  (C  T.  Morris) 
letter  lO'i'? 

>forrls  Canal  abanrlonment  and  New  .Ter- 
sey  water  supplies    c473.   nB05 

MoiHson.  W  S,.  on  overhead  supports  fir 
outdoor    pipes    •483 

Morron.  J  R  .  on  outlook  for  cement  in- 
dustry   in    1922     15 
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Moaquitoes.     EI     Paso.    Tex.,    and    Juarez. 
Mex.,  plan  protection n710 


MOTOR  VEHICLKS 

Asphalt  pavements.   Di;lroit  sturlies  effect 

of    ties  on    n46.'i 

Dus  in   hiehway   transport    (J.   N.  Mack- 
all)      *2.3 

California,   counties,   three.  limit  weight.    387 

Law.   enforcement   of 1040 

Lifrhtcr    weirtts   soucht    7.-J0 

Car.    l^rce.    for    railway    work     •703 

Electric    truck    with    5-ton    lift n«1089 

Enpine    supplies   power    to    move    freight 

on    broad-gage  road    '479 

Exhaust    cleans    pavement    cracks   before 

filling    319 

Fast   loading  speeds  road  work    '525 

Fees: 

Available  for  roads 329 

Higher,   deman.-led   in  California n:fM 

Higher,   fixed  in  New  York  bill n4B3 

Port   wanted    for   city  pavement   main- 

lonnnce.    N.    Y.    State    n.37 

Franre.  aulnmnhiles  in    998 

Garages,  new  ramp  system •147 

Increase    in    in-;i     e428 

Lcgislatinn.   Pfflfrnl  influence  on.  .  .el78. 
(L,    P.    Blum)    letter  417 

Local     restrictions e.387 

Loading,   data  on    e676 

Louisiana,    new    fees    35fi 

"Motor  Truck   Transportation"    (Lane) . .    660 

Overload  checked  in  New  Jersey   57 

Overloading  and  effect  on  highways.  Con- 
necticut   I  Dr.    J.    G.    McKay) '826 

Quebec    laws    revised     nl095 

Registration,    and   revenue  in    1.931 861 

Federal,    proposed   in   Mills   bill n667 

Shows    increase    n460,    n583 

Ri^t    to   main    streets   upheld    525 

Shasta   Co..    Cal..    limits    Shasta    loads.  .n338 

Statistics  for   1931    e717 

Storage,    live-loads    for    garages     (E.    L. 

Verveer)     '238 

Taxes.    American   and    British    e635 

Tennessee,    new    rules     n582 

Texas    law    becomes    effective    n213 

Tires,    see  Tires. 

Turntable,     new     •378 

Underground   roads  advocated    n35 

Weierht   increase  opposed  in  Maryland.  n583 
Weights       observed       on       Massachusetts 

roads     .- •641 

Mountain  torrent,   see  Dams. 
Moving,  hotel   to  be  moved  across  street.  .n716 
Three-story    building    moved    without    in- 
terrupting service    (W.   C.    Bushfield)  .  '642 
Mowry.    C.    P..    on    nomographic   chart    for 

cross-sectioning     ♦687 

Municipal   ownership,  etc..  see  Cities. 
Murray.     W.     S  .     calls     Ontario     "Hydro" 
wasteful   and   inexpensive    453 

Ml'SCLE    SH0.4LS 

Alabama  Power  Co    makes  offer n335 

Bill     for    Federal    operation     n973 

Discussed   by   societies    n669 

F.icts    about    offers     e345 

Ford    offer,    transmitted    to    Congress.  ..  .n309 

Opposed  by  H    L.  Cooper    n335 

Repudiated  by  House  committee  min- 
ority      nl056 

Revised    e980,   nlOll 

Offer    to    operate    nitrate    plant n585 

Power    commonly    overestimated     n845 

Probably  no  present  action   n581 

Two    more    offers    made    n85 

Mussetler.     W..     on     triangulation     survey 
made  by  Southern  Cal.  Edison  Co •1070 


N 


Narrows,  sec  New  York  City. 
Nashville.     Tcnn..     leaky     reservoir     water- 
proofed     •310 

Nashville    Engineering    Soc.    meeting    uni- 
form   contract    proposed e45.     n86 

Natl.   Academy  of   Sciences  to  have  Wash- 
ington   home    n752 

Natl,    linard    of   Jurisdictional    Awards,    see 

Constructiim. 
K.itl    Conference  on  City  Planning.  .n804.  nlOll 
Natl.   Fed.   of  Construction  Industries,   con- 
vention     n.-,06.  e595.  n62a 

Natl.  Pire  Protection  Assn.  meeting.  .n565.  n844 

Natl.  Highway  Traffic  Assn.  meeting 

n585.  n712.  n927 
Natl.  Lumber  Mfrs.  Assn..  course  in  "open 

comiictition"  case n300,  n301.  see 

also  Trade  Associations). 

Starts  education  of  retailer n927 

Natl.    Paving   Brick   Mfrs.    Assn..    election ..  n545 
Natl.   Research  Council  opens  fight  on  ma- 
rine   borers    n.335 

To  havve  Washington  home    n753 

Natl.    Slag    Assn..    election n257 

Natl.   Slate  Association   organized n75-t 

Naviir.ible  waters,  what   are? e980 

Navigation   protected  by  land  purchases.  .  .    967 

Navy  bill    e635 

Nebraska    irrigation    project.    300.000-acre. 

under  survey    n86 

Nenana  bridge.  Alaska,  bids  asked n645 

Newark.    N.    J,,    municipal    ownership    vote 

lnv*id     445 

Public  Health   Institute    n583 

To  contest  New  Jersey  water-license  Iee.n669 


Page 

Newark  Bay  bridge,   project  delayed n545 

Board  opposes    •  ..., •  • ;  ■  ■ -n.'..? 

Newcastle.    N.    B..    drawbridge    wrecked    "y        . 

New  England  contracts.  Oct.-Dec..  1931 .  .  .  n90 
New  England  Health  Institute  meeting.  ..  .n/11 
New  England  Water  Works  Assn..  meetmg. 

nS7,  n7oJ 
New    Haven.    Conn.,    rubber    company^  fire. 

NEW  JERSEY 

Bridge     and     tunnel     commissioners    bill 

would  oust    n460.  n503 

City   manager  bill   introduced ?§'??, 

Dams.    old.   to   be   inspected lUoa 

Highways,    see    Highways.    New   Jersey. 
Metropolitan  district,   water  supply,   vast 

supplies    n373.    e439.   '430 

Eegistration  board  appointed "??'' 

Tax  exemption  of  new  dwellings  upset.. n419 
Trans-Hudson    passenger    situation,    state 

to  study   n803 

Water  Supply; 

East    Jersey    Water    Co.    votes    to    be 

opposed      n418 

East   Jersey    Water   Co.    ruled    out    on 

rate   application n711 

Metropolitan  district,  huge  storage  pro- 
jects  e439.     '430.    eSll 

Morris    Canal    abandonment    and    New 

Jersey   Water   Supply e473.    n505 

Newark  to  contest  fee n669 

Tax  finances  state  board 702.  n7o2 

Trenton  to   fight  Heense  fee n752 

New    Jersey    Central.    Newark    Bay    bridge 

project  delayed    n545 

New  Jersey  Foundry  &  M'ach.  Co..  motor  for 

hand  hoist    n   631 

New    Jersey    Interstate    Bridge    and    Timnel 

Commission,     bill     to     oust n296 

New  Jersey  Sewage-Works  Assn.  meeting.  . n334 

New  Orleans.  La.,  engineers  organize n421 

Sewage  pumping  stations,   automatic    (G. 

G.    Earl)     '100 

Newspaper    appreciation    of   engineer 564 

New    York   Central   buys  Chicago    River   & 

Indiana    nl094 

Improves  Chicago  terminal  facilities.  .nl094 
Leases    Chicago    Junction    Ry 1094 

NEW   YORK    CITY 

Bridge,    triborough    planned    n207 

Broadway  flooded  by  pipe  break n938 

Building   and   construction,   see  Construc- 
tion.   New    York 

Central   Park,    proposed  use  by  sculptors 

e636.  n753 
Courthouse    contract    awarded    to    Fuller 

Co nl096 

Housing,  city  short  SCOOC  apartments.  .n356 
Murray  Hill  zoning  upheld  by  court.  .  .  .n431 
Narrows,     siphon     submarine     pipe     line 

broken    by    dredge     n257 

Repaired    b.v    means    of    electric    torch 

(W.    W     Brush e345.     '346.   n460 

(A.  Friedman)    letter  580. 
Narrows  tunnel : 

S4. 000. 000    appropriation    n754 

Col.     Wilgus     resigns     as     consulting 

engineer      n802 

Funds  voted    n846 

Injunction  restraining  project  granted. n888 

Injunction  dissolved nl054 

New  plan  submitted n626.  n803.  d888 

Plan  rejected  by  railroad 351 

Port  authority  argues  against 385 

Plan  for  city   and  its  environs 

e813.  835,  842 
Port: 

City  shortens  Chelsea  piers n36 

Congress  approves  Port  Authority  plan .  .  n972 

Joint  port,  plan  for    e333.   "348 

Port  Authority  submits  "comprehensive 

plan"    *26 

Port  Authority  plan  di.scussed  by  olTS- 

cials    and    engineers n502 

Port    of    New    York    an    accomplished 

fact     e343.  n373 

Stapleton    pier    contract    awarded n36 

Why  city  opposes  joint  port  plan 118 

Traflic.   some   engineering  aspects 1039 

Transit : 

Commission  acts  for  improvement.  .  .  .n433 
Interborough  must  run  more  trains.  .  .n928 

Plans   to   be   announced n803 

Rapid    transit    or   politics,   new   routed' 

proposed    e811,  n843     •843 

Turner  urges  equalization  of  facilities. n333 
Valuation  of  properties.  $465,680,154. n338 
Water  Supply: 

Catskill  Aqueduct  chief.  Smith  resigns 

Merriman   appointed    n*884 

Shandaken   tunnel,  progress  in  1921 .  .   477 
Shandukeii       tunnel       headings       hold 

through     nS88 

Synura  causes  tastes  and  odors n87 

Synura    and   other   organisms  in   Cats- 
kill   supply    (W.  W.  Brush) .  .©263.  *266 
New     York     Radio     Central     station,     see 

Wireless   Tclcgi'aph. 
New  York  Section,  see  Am.  Soc.  C.  E. 
NEfn'    YORK    STATE 

Barge   Canal,    boosting    e737 

'"    "  '      '      ■  '.'n639 


Page 
Housing  (Lockwood  Committee,  etc.),  see 
Housing. 

Mayors   to  confer n846 

Motor  truck  fees,  higher  fixed  in  bill.  .  .n462 
Motor    fees,    part    wanted    for   city    pave- 
ment maintenance   n37 

Purchasing    department    created n543 

Ship    canal    again    projected n421 

Snow    removal,    supervisors   may   provide 

funds     n544 

State  engineer,  office  may  be  abolished.  .n584 

Water   power,   first   permits  issued n34 

State   assumes  more  control    n582 

State    Barge    Canal.    State    to    develop 

power    n629 

Niagara    arch    bridge,    lower,    to    be    four- 
tracked    n842 

Niagara  Falls,  driving  32-ft.  hydraulic  pres- 
sure   tunnel    around    American    Niagara 

e675.    •678 
Amer.  Superpower  Power  seeks  permit.  .nl013 

Hydro-electric    records     at     e675.    •678 

Water  power.  American,  see  Niagara  Falls. 
Water   power.    Canadian,    see    Queenston- 
Chippawa. 

Nineteen    twenty- two.    prospects    for 14 

Nicholson.  G.  F..  on  telescopic  conveyor  for 

handling    ship    cargoes    'ISl 

Noble.  A.  T..  .tablet  and  proposed  monument. 

e469.  n«504 
Nomographic  chart,   see  chart,   nomographic. 
Norfolk,    Va..    $5,000,000    bond    issue    for 

port  proposed    n337 

Port  bonds  bring  premium n668 

Rainfall  records,  long  term   (J.  R.  West) 

letter ^459 

To  begin   $5,000,000  port  pro j'e'ct .".".'.".'.' n463 

North  Carolina,   engineer  license  bill n254 

Highways,  see  Highways.  North  Carolina. 
North  Dakota  chapter,  A.  A.  E.  meets.  .  .  .n377 
North  Dakota  Soc.  of  Engineers,  meeting.  .n377 
Northern  New  York  Utilities,  reforestation.  665 
Northern  Pac.  Ry..  improvements  planned. n550 
Northrop.    A.    A.,    on    high    head    impulse 

wheels  at  Feather  River  plant 

e469.   •472,   •689 


Adams.  M.  A..  1059 

Baldwin.  A.  S..   1099;  Ball.  W.  C.   1099 

Bensel.    J.    A..     •lO.'io:      Bradish.    G.    P.. 

931;  Bradley.  W.  H..  173;  Brisbane.  R.. 

713;  Brooke.  G.  D..  713;  Brush.  H.  D., 

587:    Burke.   Col.   R.  C.   1017 
Charleson.  W.  G..  931;  Chenoweth,  A.  C. 

671;  Cherry.  H.  M.,  38;  Clarke.  M.  A.. 

173:    Clement.    F.    H..    465;    Connolly, 

P.  H.,   1017;  Corbin.  H.  P.    465 
Davis.  G.  R..  713;  De  Garmo.  R.  M..  339; 

De  Ruiz.  Cant.  A..  1059;  De  Varona,  I. 

M..  847;  Donovan.  C.  547 
Edes.  W.  C,  975;  Eichleay,  J.  Jr.,  713 
Felthausen.    J.    H..    507;    FitzGerald.    M.. 

465;  Flagler.  Col.  C.  A.  F..    847:  Fos- 
ter. Maj.  W.  F.,  587;  Frost,  H.,  259 
George.  J.  A..  89;   Gibbony.   F.  L.  Gibbs, 

A.  W  ,  1099,  131;  GraveUe,  A.  E.,  1017 
Harold,  L.,  131:  Hereth,  W.  W.,  89;  Hind, 

T.,  131:  Hine.  D.  B.,  299:  Howe,  Prof. 

H.  M..   844;  Hughes,  H.  B..   755 
Ingram,  J.  F..   1059 
Jackson.  G.  W..  359;  Jackson,  W.  J.,  671; 

.Jenekes,  L.   B.,   713;   Johnston.   T.   P., 

259 
Kellogg,  H.  C.   89;   Kidder.  D.  M..   975; 

King,  C.  M.,  89;  Kreusler,  H,  L..   1059 
La  Fleur.   E.  D..    173;   Lagron,   A.,   931; 

Levis,  A.  M..   847 
Martin.    A.    E..    423;    Matthews.    Sir    W.. 

339;  Maxwell,  A.,  423;  MeCabe,  L.  B., 

1.11;   McNeil,    J.   E..    1059;    Moore.    A. 

W..  587:  Morris,  A.  S..  975 
Nawn.  H.  P..   587;   Norris.  D.  L..  587 
O'Brien.  D.   299;  O'Donnell,  J.  C,  1059: 

Osborn,  F.  C.   299.  '337 
Pease.  O.  J.  973:  Phillips,  H..  38;  Phil- 
lips. W.  M.,  507;   Powers,  C.  J.,   1059 
Rice,  R.  R..  .339;  Rockwood.  C.  R.,  507; 

Russell,  Capt.  A.  L.,  1059 
Saaier,  L.  S..  173;   Sargent.  W.  C,   339; 

Scott.  P.  M.,  298;   Seltzer,  H.  K.,  131; 

Sprague.  C.  E..  547;  Stacy.  G.  A..  38; 

Stanton.    R.    B..    375;    Stevens.    H.     E.. 

465;  Stringfellow,  W.  K..  465;  Stubbs. 

C.  E..  547 
Tait.    J.    G..    3.39;    Talbot,    M.     A.     735; 

Tarr.    Capt.   H.    G.   H.,    423;     Thomas, 

W.   A.,  465 
Watterson.    H.    A..     931;     Waud.    J     B.. 

1059:    Wheeler.    E.    T..    507;    Willard. 

C.    A..   1017:    Woods.  J..   465:    Wright. 

J.  J.,   299 
Ockcrson.    J.    A.,    on   Mississippi   River   con- 
trol by  levees •703 

Odor  removal,  see  Water  Supply. 
Ogden.  TJtali.  viaduct  over  U.  R  tracks.  .  ,  .n375 
Ohio,  cities  cannot  divert  water  revenues.    1028 
Ohio   highways,    see    Hiirhways,    Ohio. 


Water  power.    State   to    develop n6"9     9.^'°  ^!'''""  *>'''tige  built   in  374  days n805 

Engineers    need    not   register   soon..          n584  ?M  *"S^"<'  l™  shovel,   dras-Iine  or  crane.. n753 

Government,     consolidation     of     engineer  ""      tanks,      protection      saves     loss    from 

ard  other  olflces  urged    n88         evaporation    (R.    Z.   Kirkpatrick) •R84 

Highways,  sec  Highways.  New  York. 
Home-rule  bill  for  cities n544 


Steel   buried   life   of 873 

Oklahoma,   ccjnent  makers  must   sell  direct 
to   users n216 

•Illustrated;  e,  editorials;  n,  news  notes;  a,  abstracts 
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Page 
Older,   C,   on   large   mileage   highway   con- 
tracts     e47.  71 

On   paving^  slab   and  subgrade   studies  in 

Illinois      a*  80 

Oldtown.    Ark..   Mississippi    River   flood    (L. 

R.   Parmalee) 930.    'giB 

Ontario,    forests    and    floods    (W.    H.    Breit- 

haupt) 637,  657 

Hydro-Electric     Power    Commission     con- 
demned as  wasteful  and  expensive ....    453 
To  investigate  Queenston-Chippawa   proj- 
ect    .  .  .  .  » n669 

Ontario    Power    Co.,    Niagara    Falls,    gene- 
rator bursts   n*753 

Open   price   associations,   see  Trade  Associa- 

•1099 


tion 


Ord  concrete  road   surf acer 

Oregon  City  bridge,  see  Bridges,  Design. 

Orient,  Portland   cement   in y05 

Orland   project   pays   up 78 

Orlando.    Pla.,    may    biu-    light    and    water 

plans     nl30 

Orton,  Col .   E.,   Jr  .   biography n'936 

O'Shaughnessy    dam,    Ohio    provides    work 

for    500    n510 

Gtterson,    J.   H,    on    industrialist's   view    of 

engineering    education     a275 

Oxyaoetylene      torch      welds     east-iron     tar 

kettle    n'587 

Ozone  lor  air  purification,  studies 147 


Pacific  Coast,  building  at  high- water  mark.n849 
Flood  problems  (C    E.  Grunsky)  .  .  .  .e637,  653 
Water    power    projects    under    way.    Jan.. 
1933    34 

Paint,   labeling  bill  before  Congress n545 

Research    to    be    made 110 

Waterproof  for  cement nl059 

Painting    trade    in    Chicago    on    non-union 
basis    n632 

Palestine,    power   and     irrigation     develop- 
ment    ♦1043 

Palm    Beach  bridge    collapse,    see    Failures. 
Engineering. 

Palos     Verdes      project,    California,     great 

city  planning  project    (C.  H.   Cheney)  .  .    1041 

Pamphlets    on    engineering    subjects    avail- 
able     n430 

Panama  Canal,  additional  storage  for 649 

Maximum  traffic    99 

Traffic    in    1931     283 

Paris,    moving-platform    project    n297 

Paris  &  Orleans,   see  Railways.  Prance. 

Parks,  public,  functionally  designed.  .e636,  n753 
State,  conference  on    n66& 

Parks  and  playgrounds,   city al004 

Parmelee.    J.    H.,    on    maintenance   in    1931 
failed  to  meet  railway  needs    405 

Parmelee.    L.    R..     on    fighting    Mississippi 
flood  at  Oldtown.  Ark e939,  '946 

Pasadena,    Cal..    bonds    for    activated-sludge 

plant   voted    n709 

Flood-control      dam      replenishes      under- 
ground   water    source    •770 

Tri-city    activated-sludge    plant 961 

Tri-city    sewage     works,     bar    raised    by 
county     n37 

Passaic    Valley,    sewer   bids   invited n543 

Patent   Office   relief  bill   signed n3V5 

Reorganization    e387 

Salaries  should  be  raised c94 

Patents,  concrete  road  roller,  upheld n545 

Turner    flat-slab    case    before    Court    of 

Claims     n543 

Decision    upheld    n805 

Patrol   system   for  ditch    maintenance    ....    141 

Pawling    &   Harnischfeger.    new    high-power 
excavator    n*889 

Peabody,    J.    A.,    review    of    "Railway    Sig- 
naling"     119.   correction   663 

Peking,  radio  towers  at  (Lieut.  H    S.  Bear) .  'eSO 

Pelton      Water     Wheel     Co.      acquired      by 
Cramps'     n505 

Pence.    W.    D.,    returns    to   consulting   prac- 
tice     n464 

Pennsylvania    highways,     see     Highways, 
Pennsylvania. 

Pennsylvania    R.R.     will    extend    lines    to 
Detroit    •1082.  nl094 

Pennsylvania  Univ..    short  highway  course.    n36 

Penstock,   heavy,  part  lowered  down  incline 
on  cradle    'eSQ 

Pere   Marquette,   new   division    terminal    at 
New    Buffalo.    Mich '401 

Personal    record    chart    aids    in    employment 

(K.    B     Skardon)     •140 

Peru.    Ind..    flood-prevention   works   planned.n258 

Petoskcy.  Mich..  large  hollow  concrete  blocks 
form  dock  wall   •95G 

PHIIADELPHIA 

Bridge    to    Camden,    see    Bridges.    Phlla.- 
Camden. 

Bureau  of  Surveys.  J.  A.  Vogelson  made 
chief     n404 

City's     engineers,     compensation     (J.     W. 
Follln)     •73.T 

Engineers  in  zoning  campaign ....  n373.   n-K'l 

Exposition.  Engineering  Congress  favored. n58B 

Engineers  on  committee    n88.i 

Government  to  participate nn73 

Site    chosen     n543 

Fire    hydrants    painted    yellow 1010 

Health   Bureau   chief,    examination    ,...n687 


Page 

Piers,    Girard,    bids   received    n708 

Sewage  works,   city  urged  to  hasten.  ...      75 
Street    cleaning,    city    takes   over  balance 

of    work     n34 

Water    supply   c.  .entral    repair    shop    (J. 

M.     Broggini)      ^773 

Zoning  blocked   by  Council    e437 

Zoning  commission  to  resume  activities.  .nt570 
Phila.   Engineers'   Club,    symposium   on    hy- 
dro-electric   power     n543 

Phillipsburg.     N.     J.,     engineers,     etc..     in- 
dicted   for    sewage-works    extras n710 

Phillips.  V.  L.  Co..  new  form  clamp n^975 

Phoenix.    Ariz.,    flood    prevention    progress,  •les 

Water  supply,  new n35 

Photographs,   aerial,  see  Aeronautics. 
Photograph    of    house,    and    plan    on    same 

print    (N.   G.   Ray)     •See 

Photographs   in    engineering  reports    (B.   D. 

McClave)     •ISS 

Piepmeier.  B.  H,.  made  Missouri  state  high- 
way engineer   n939 

And  H.  F.  Clemmer,  on  calcium  chloride 

in  concrete  highway  construction 

•409,  e427 
Pier     (bridge),    reinforcing    for    e5-ft.    cyl- 
inder   placed   as    unit    h*31 

Timber  frame  on  piles  guides  cylinders  in 

sinking     h .  ^84 

Piers     (foundation),     load     tests.     Chicacro 

union,  •823  station.  (J.  Feld)  letter  1053 
Pier  (shipping),  modern,  to  be  'ouilt  at  Port- 
land.   Me 691 

Philadelphia,    enclosed   in   canvas   to    per- 
mit winter  work    (A.  B.   Harding) ....  ^481 
Pile  bracing  and  staging  for  forms  com- 
bined. Manila    (H.   H.   Braun) h^84 

Piers   (railway),  see  Railways,  freight  pier. 

PILES   AND    PILEDRIVERS 

Bracing  and  staging  for  forms  combined 

on  Manila  pier   (H.  H.  Braun) h^84 

Cap  stops  splitting    n314 

Concrete   pipe    piles   in    Tasmania lOS"? 

Creosoted.     careful     handling     needed     in 

placing    358 

Driver,    highway,    portable   sectional   with 

swinging    leads     'SSg 

E-vperience  with 337 

Drifht  bolts   driven    under   water    (D.    H. 

Fleming)      479 

Treated,   splitting  stopped  by  use  of   cap  314 
Pine.        long-leaf       and       short-leaf.       dis- 
tinguished by   pith ^301 

PIPE   (see  also  Water  Supply,  Pipe) 


Cast-iron: 

Causes  of  failure  in   (P.  A.  Melnness). 

el063.  al081 
Centrifugally  cast    (Prof.  P.  Gillespie). 

el063.    al08U 

Laying,    diagram    shows    cost    •779 

Old.  low  friction  loss   (T.  F.  Wolfe)..    118 

Problems    el063.    al07a 

Special,   used   for  Whittier.   Cal..   water 

works    ^198 

30-in.    flexible    joint,    making    (W.    G. 

Hammerstrom)     •780 

Corrugated-iron,    coefficient    of    roughness 

in    (D.  L.  Yarnell)    •353 

Culvert     pipe    load    investigations 59 

House-service,    see  House-service   pipes. 
"Lock-Bar."    to    be    fabricated    in    Pitts- 
burgh   district     n421 

Outdoor    systems,    overhead    support    for 

(W.    S.    Morrison)     '483 

Pipe,  valves  and  fittings  in  war  material 

sale     nl099 

Soil,  see  Soil  Pipe. 

Welded    steel    and    wood-stave    for   Butte 

Water  Co.    (E.   Carroll) e383.    •278 

Wood-stave,     condition      on      reclamation 

projects     493 

Pipe  lines,  hydraulics  of  (book  review)  ....    660 

Pitlfiburg.  Cal..  test  road,   traffic  resumed.  .n973 

New  series  of  tests  planned.  .  .  .nl016.  el065. 

•1086.  'loeg 

FITTSBCROH,  PA. 

Beechwood  Blvd.  bridge,  see  Bridges.  Con- 
crete, 
Building  of  public  schools  open  construc- 
tion       n463 

Liberty    tunnel    holed    through n504 

"Theater  ceiling  collapse,  see  Failures.  En- 
gineering. 
Plane  table,   see  Surveying. 
Planks   protect   steam    shovel    during   blast- 


.481 


Plans,  see  Drafting. 

Plnsterers.  sen  Labor      Bricklayers. 

riavgrounds    and    parks al004 

PUisanlville.     N.     J.,     sewage     screen     and 

pump  station    (W    D.  Vosbury)    •242 

Plumbing,    fixture  traps,  book  review    .  ,  .  .   456 
Pneumatic  spade,  see  Spade. 

Poincar*    and    Briand     e93 

Port    Authority,    New   York,   see  New  York 

City.  Port. 
Portland  cement,  see  Cement. 
Portland  Cement  Assn..   meeting .nlOll 

Work    on   problems   of   Industry    (F.   W. 
Kellcy)      008 


Page 
Portland.  Me.,   state  to  build  modem  pier.   691 

Porto  Rico  irrigation  project   n375 

Ports  and  harbors,   see  names  of  cities. 

Wharf  management,  etc.,  book  review.  .  .    457 
Power  company  makes   extensive  triangula- 

tion   survey    ( W.    Mussetter) •107(i 

Power,  steam,  see  Steam  power. 
Power,  water,  see  Water  Power. 
Power   house,    a   different.  ..  .e939.    •964.    'gee 

Practice,   contributions   from    e675 

Practice   by   corporations,    see  Corporations. 
Pracy.  G.   W..   on   placing  submerged  intake 

for  34-in.   pipe   without  diver •786 

Pratt.   P.  C.  on  engineering  service  for  in- 
dustries      a'375 

Pre-glacial    valley,    how    to    develop    water 

in    a682 

Prescott,   Prof.   S.  C,  succeeds  Prof.  Sedg- 
wick at  M.I.  T n*1055 

Pressure,  earth,  see  Earth  Pressure. 
Pressures,    foundation,    in   dams,    see   Dams. 
Price  associations,   see  Trade  Associations. 
Price.   D.  J  .   and  H.  R.  Brown,  on  Chicago 

grain    elevator    explosion    327 

Prices,     normal    level    illusory.     Prof.     I. 

Fisher's  views nlOlS 

Prices,  see  Construction.  Materials. 

Prices,    retail,    affected    by    freights n673 

Prices,    wholesale    nl33 

Prior.    J.    A.,    on    local    pit    road-graveling 

costs,  etc ^449 

Proal.  A.   B..   on   operating  jack-knife  crane 

in  restricted  space ^847 

Production  and  material  stocks  in  10  cities. n977 

Production   heavy  in   May nllOO 

Production    paragraphs     n758 

Projects,   big.    past    and   prospective e3 

Prokes.   C.   A.,   on   building   a  rib-arch  con- 
crete bridge  in  Arkansas   •SOO 

Propaganda    of    fact     e304 

Prospects    for   1923    14 

Public  bonds,   see  Bonds. 
Public  health,  see  Sanitation. 

Public  life,   engineers  in    e763,    •803 

Public    utility,     combined     collections    for 

water,  gas  and  light    642 

Public   utility   power   plants,    electricit   pro- 
duced        151 

Public    works,     Dayton,     Ohio,    $3,000,000 

•1066.  •1069 
Exploratory  boring  needed    (J.   P.    San- 
born)     •1034,61064 

Private    initiative    for    e306 

State   ownership   proposed   in   California. 

e676,    n709 

Publicity    run    wild e264,     (C.    R. 

"Thomas),    letter,    with    editorial  comment   369 
Pueblo.  (7olo..  flood,  conservancy  act  passed. n930 

Proposed  remedies   12 

Pulaski  Co..  Ark.,   road   work n589 

Pumping   plant   on   incline   moved   to  suit 

water  level  moved *1028 

Pumps,    centrifugal    driven    by   uniflow    en- 
gines       417 

Purdue  Univ..  Dr.  E.  C.  Elliott  new  head.  .n929 


Quarry   rock    crushing   and    screening   plant 

(H.  F.  Smith)    •348 

Quebec,  motor  vehicle  laws  revised nl095 

Ql'EENSTON-CHIPPAWA  POWER  PLANT 

First  unit  opened    ellO.   •Ill 

Francis.    W.    J.,     appointed    engineer    to 

investigating  board    n754 

Hydro-Electric    Power    Commission,    con- 
demned as  wasteful  and  expensive  ....    453 

Ontario    to   investigate  project nbol) 

Placing  410.000  cu.yd.  of  concrete   (Blan- 
chard    and    Young ^554,    e595.    613 


RAILWAYS    (see  also  names   of  Indivldnal 
roods) 

Accidents,   analysis   of    

Alaska,   sec  Alaska. 

And    (Joveniment.    book    review 

Ashpits,  sec  Ashpits 
Atchison,   sec  Atchison 
Eridges.  see  Bridges,   Railway. 
British.    SCO   Railwa.vs.    Great   Britain 
Canada,    see    Canada.  _    ,„ 

Canadian   Pac.   see   Canadian  Pacific. 

Cars:  ,     ,  , 

Coal,  thawing  shod  for • 

Decks     and     sills,     treatment     (P.     - 
Shinn) a44jj 

Orders    heaviest    in    years    .  .n8i» 

Commissioner   (general   of   Transportation. 

plan     rejected    by     Chamber    of    Com- 

Consolidation,'  'hearings    postponed n708 

Adrtresees  on ^"2P, 

I    C.   C.   considers •  •  •  •  •noo- 

Contracts,   large,   supported  by  «0[pericn<><^ 
(J.  C.  Baxter)    


32 


364 
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Curvea.  and  train  resistance  tests.    <E.  E 

B.    Tratman)     e*28..   "8.      4HU 

Slip-switch  track  problem,   solving.  ...    bs^ 
Denver   &  Salt  Lake,    see  Denver  &  Salt 

Ditchins  machines,  types  and  records.  ... -^HO 
Earthwork  in  railway  enffineerin?,  book  ^^^^^ 

EIecliTll(;ation.'at'l'aree'ind'ustriai  plants.  140 

English  varyinir  systems  .  .  . 4"^ 

French    line    starts    to    electrify n806 

Engineers,    see   Engineers.    Railway. 

Federal    maintenance    attacked    by    Krutt-     ^^^ 
schnitt     "'•'-' 

Gettinii-  more  for  the  railroad  dollar..   e979 

Is  cost  of  tie  treatment  a  capital  or 
maintenance  chartre?  (E.  Stimson 
and  F.   S.   Schwinn)    .     . •  •■■    Ml-' 

Tie  treatment  held  a  betterment  by 
ICC    (J.N.  Sunderland)  ...  .letter  1093 

National  credits  lor  a  national  crisis.  .    ^^ 

Thumbnail'review' of' i!)2i    finances..    445 

France:  „'iun 

Freight    traffic    "1^°" 

In    1021     7^ 

Government  to  give  up -PSO*'  ^g-'-J 

Paris   &  Orleans   starts  to  electrify.  .  .n8U& 

Rebuilding   in    Northern    France 'JSv 

Reorganization   ■*- 

Freight   cars   and   terminals,    new   pooling     ^^^ 
plan    opposed    ■  ■  •  •  •:■■■•  ■"*"■' 

Freight    hou.scs.    lighting    and    ventilation 
(G.    P.   Richardson)     'dJJ 

Freight  pier.  Erie,  at  Weehawken,   N.  J., 
unusual    design    n J Jb 

French,    see    Railways.    Prance. 

Fuel   and   operating  economy   affected  by 
maintenance-of-way      alOvft 

Gasohne  motor  car,    large    •  ■  'TJ" 

Government    ownership.    France    to    give 
up    .e511 

Grade    crossings,    industrial    sidings    that 

impede     grade    separation     87b 

Traffic  census  taljen,  to  decide  on 
elimination      ....,, nl«  J 

Grade   reduction    increases    loads   on   coal 
road,    Louisville    &    Nashville. 'ao-i 

Great  Britain: 

Consolidation     nb.i!i 

Earthwork,   book   review 1007 

Electrification,    varying    systems 4!).'i 

Light,    development    of    3Uo 

Resume    speed    n/OO 

Great   Northern,    see    Great   Northern. 

lUinois  Central,  see  Illinois  Central. 

Improvements  planned   to  cost  millions.  .n550 

Industrial,  haulage,  bucket  loader  charges 
batch  boxes   from  stock  piles 82 

Intematl.  Assn.  to  meet   n312 

"Katy."  see  Missouri.  Kansas  &  Texas. 

Labor,    shopmen's    wages    cut    by    Labor 
Board    nS'" 

Wages   and  rate   reductions 

e895.  n033.  e979.  nl014 

Light,    British,    development    of 20!} 

Location,    ingenious    e470.    "475 

Locomotive,  industrial,  new n*465 

Track   scales  show    wheel    loads 807 

Logging.    Western     773 

Louisville    &   Nashville,    see  Louisville   & 
Nashville. 

Maintenance,   burden   of   the  maintenance 
man     e388 

Maintenance     in     1921     failed     to     meet 

needs    (J.  H.  Parmelee)     405 

Maintenance-of-way  affects  fuel  and  oper- 
ating   economy     al075 

Maintenance  of  way.    m.achinery  use....a82i 
Ti-ainiiig    young    engineers aa652 

Missouri.    Kansas   &  Texas,    see  Missouri, 
Kansas  &  Texas, 

Narrow-gage,  economics  of  (C.  C.  Muhs) . 
letters    024. 

Needs,   Hoover's  views  on e365,   n297 

New    Jersey     Central,     see     New     Jersey 
Central. 

Northern    Pac.    see    Northern    Pac. 

Operating   economy    affected   by   mainten- 
ance-of-way      al075 

Pero  Marquette,    see   Pere   Marquette. 

Pooling    of    rolling    stock    and    terminal 
facilities.    Warfield    plan n334 

Rails: 

Embrittled   by    welding  bonds •524 

Railroad  history  read  in  rail  sections.  .'904 
Specifications,    new.    etc.,    discussed    at 
A.R.E.A.   convention    '498 

Rates: 

A   world-wide  problem    e470 

And  retail   cost    n67ti 

Decision   not    expected   until  Apr.   15..n582 

I,    C.   C.    reduces   rates    n886 

Rciiu.'iinii  liv  1    C.  O n886,  e805,  n934 

"Remedies"    th,it    destroy    e388 

Ro:ui     ni.-ilcrials,      Tennessee     highway 

d^'partnient   wins  case n674 

Track,  narrow -gage,  rates  called  un- 
reasonable      n502 

Revival      e4 

Salt   Lake    &    Denver,    see    Salt    Lake    & 
Denver. 

Santa    F^,    see    Atchison, 

Shops,   new   German   journal  on 120 

Signaling,  book  review.  .  .  .119.  correction  003 

South  Africa,   relocation .  'IIO 

Southern  Pac.  ^ee  Southern  Pacific 

Spruce,   sale   urged    n3K 


Page 


Street 


Design    includes    tie    bars    as    concrete 

reinforcing    (J.    Montgomery)  . 
Freight,  package.  ^^     '^  J^ '  t.^™  ".■uu..i.a 


-  .    _,    Schw 
Treatment    held   by   I. 
betterment       (J.       I 


,B.,^.  „„>.,.,.o-.  -»..-ied  in  Cincinnati. '323 
Terminals   and   freight   cars,   new  pooling 
Teminal"!liv"iswn.  neW  of'Pere  Mar'quette.'401 
Ties,  burning  or  utilizing  old  ties......   350 

Is  cost   of   treating  a  capital  or  main- 
tenance   charge?     (E.     btimson     and 

V.Tmrinnl  W'-^ 

C.    to   be    a 
Sunderland) 

letter  1093 

Tropics,  ties  from   (Prof.  N.  C.  Brown  I.   50U 
Timiskaming   &   Ontario    J3. 500.000    con- 

tract   let    ■  •  •  • ^  •  i,"^''^ 

Track,  maintenance  by  contract  on  u.  r. 

Ry.    (H,    G.    Harton) ,•,•;•••• 

Narrow-gage,    freight    rates    called    un- 

reasonable     °g"'^ 

Slip-switch    problem,    solving bo  / 

Transportation  act  should  have  fair  trial, 
ay    railroad     men 


•931 


.  n805 


Trestles    and    steel   viaducts,    filhng   ol..a(~' 


Tunnels.  s{ 
Union  Pac 
Valuation 


■  Tunnels, 
see  Union   Pafi 
additional      valuations 


nouneed     „••••,■••  i'  ■•,-°*'*" 

Water    supply,    see    Water    Supply.    Rail- 
way. 
Welding,    electric    9rc.    in   railway    work,        _ 

book    review bb- 

Wheel  hoists  at  English  engine  terminals.   oi9 

ainfall      and     runoff.     Boston,     lohf-t<""™, ._,, 

records    (J-   R.  West) letter   '459 

Gage   and    intensity    of   fall    (Prof.   J.   H. 

Dorroh )     •  -letter  541 

Heavy  rains  damage  Southern  California 

structures    nlJO 

Norfolk. 


Rivers   and   harbors    appropriations.  .....  .n4B4 

Bill,     would     put     funds     on     continuing 
basis    :  ■  ■  •  •  ■  V  '  ■  ■  'Jonn 

Rivers  and  Harbors  Congress  in  March.  .  .  .n,J07 

Riveted  tension  members,  net  section..    911, 
(D.  B.  Steinman) letter  lOol 

Rivet  service  and  tests (•  ■e941 

Roads,    see    Highways. 

Road     Builders'     Assn..     see     Amer.     Road 
Builders'  Assn.  ,  ,       ,.     , 

Road  Repair  Equipment  Co.,  heated  wheel-^ 
barrow     n  9 

Road  roller,    see   Roller. 

Robinson,    A.   F,.  on   treating  bridge  timber 
on    Santa    Fe a611 

Robinson.   D.  P..   &  Co..  gets  contract  from 

Brazil     exposition     building. n354 

To    build    U.    S.    building   at    Rio    exposi- 
tion     n377 

Robsion   bill,    see    Highways.    Federal-aid. 

Rochester.    N.    Y..    compact    sewage    works 
for  annexed  district    (J.  F,   Skinner)  ....  •183 
Makes  subway  of  Erie  Canal  bed    (E.  A. 
Fisher)     e718.    '744 

Rochester.    N,    Y..    Engineering  Soc.,    makes 
luncheon    meetings     interesting      (W.     G. 
Wildes)      '909 

Rock  asphalt,   see  Asphalt. 

Rock  crusher,  cast-steel  portable n*1017 

Rock    crushing    and    screening    plant,    large 
(H.    F.    Smith)     *348 

Rock  facing  protected  with  gunite h^30 

Reck  tunnelling,   see  Tunnels, 

Rockefeller  Foundation  gives  Johns  Hopkins 
Health    School    $6.000.000 n418 

Rockwell.  Prof.  E.  H.,  to  be  Rutgers  engi- 
neering    dean nl015 

Rogers,   F,    F..    on    large-mileage    road   con- 
tracts      e47,     71 


Va  ■  'long-term    records     (J,    R-  Koiier,  road 

va.,    long  leim    i ^^^^^^  ,^.g     Romance  in 


Rainfall  vs.  judgment    el063 

Ramapo  River,  see  Bayomie,  N.  J. 
Ramp    system    for    garages,    new 


•147 


Hates,    freight,   see   Railways.    Rates. 

Kay    N.   G,.    on    plan   and  photo    of  house 

on   same   print '860 

Raymond.    Wash.,    departments   consolidated 

under   city    engineer    n37G 

Raymond-'White  Co,  to  operate  in  Mexico.  .n41» 
Rea.  S..  hon.  mem.  Am.  Soc.  C.  E n^l37 

RECLAMATION.    LAND 

Act    amended    l?oiJ^ 

Bamboo   dikes  used   in  China •Sb'.- 

Federal,     progress     39 

Labor   Federation   to  promote n50B 

Orland    project    pays    up 78 

Projects,   condition   of  wood-stave  pipe.  .    493 

Reclamation    Service.    Denver    OfHce  may 

not  be  moved   nl055 

Reconstruction  Hospital,   New  York,  begins 

addition n584 

Red    River     (Manitoba)     problem     (J.     G. 

Sullivan    e637,   657 

Reducing  bend,  see  Water  Power. 

Reese.  R.  C.  on  removing  forms  from  1-in. 

space     ^142 

Reforestation   by  utilities  company    605 

Refuse    collection,    see    Barbage, 
Registration,  see  Engineers.  Licensing. 
Reinforcing   steel,   see  Concrete.   Reinforced. 

"Remedies"    that    destroy    .».  .  .e388 

Remington,     G.     A.,     on    qualifications    and 

duties   of    ditch    riders    a359 

Reports,   photos  in    (B.  D.  McCSave) '138 

Research,  civil  engineering,  to  be  developed. n312 
Research  in  civil  engineering  as  a  career  (A. 

D.    Flinn)      163 

Reservoirs.       Indianapolis       10.000,000-gal. 

covered    reservoir     ^739 

Largest    in    U,    S e764.    799 

Leaky,    waterproofed.    Nashville.    Tenn...*310 
Residential     contracts.     April,     amount     to 

S133, 477,800     n8a2 

Responsibility     and    pay el79 

Retail  costs  affected  by  freights n672     Safety  factor  in  construction    (J    A    Fergu- 

Retaining    w,all.    pressure    from    sand    and  son) letter  665    (H    B    Bur- 
surcharge,    measured    (J.    Feld)     'lOe          roughs)    letter  800 

Rhode  Island,    bridges.  $500,000  bond  issue  Saint  Lawrence,  etc.,  see  St    Lawrence    etc 

considered .n418     Salt  Lake  &  Denver  R,R.  gets  time  extension 

Richter.    E,    M,.    on    winter    road    work\_a'  ""*    ^ '   "  ... 


Roof  collapses,  see  Failures,  Engineering, 
Roof,  concrete,  wrecked  by  liquefied  rubber 

Are    (A.   B.   MacMillan) 'ISS    (J.   W. 

Moffett)    161 
Roof   truss,    amateur's    (N.   Tate) ...  letter    *134 

Defective.      in      use      five      yeras       (A. 

Mencken)     letter    '748 

Roofing,    pressed-lead    n*507 

Roosevelt.    F.    D.,    to    lead    Amer.    Construc- 
tion Council n803.  nl053.    •1054 

Roosevelt   power   plant,    draft-tube   pressure 

cured    (C,    C,    Cragin) •79 

Rope,    manila,    new   tests 84 

Rouge  River  bridge,  see  Bridges.  Bascule, 
Rowe.     E.    A,,    on    special    cast-iron    pipe. 

Whittier.  Cal..  water  works •lOB 

Royal,  F.  F,.  on  use  of  glass  and  fire  tile 

as    aggregate 10.33 

Royal  Engineers,  British,  work  in  the  war, 

book  review    457 

Rubber  company  fire.  New  Haven.  Conn..  .  . 

•158,    161 
Rude.    G.    T.,    on    tidal    characteristics    and 

their  importance    to    engineers.  ..  .e437.    ^442 
Rudolph.    W.    E..    on    home    treatment    of 

lumber   for   mill   roof   with    creosote.  ... '874 
Sural  engineering.  .  .c764,    (J.  B.  Davidson) 

letter   933. 

Russia,  economic  conditions,  analysis 1000 

Busted  columns  of  tank   tower  buckle    (W. 

F,   Heath) •784 

Rutgers  College.  Prof,   E,  H,   Rockwell  to 

be  engineering  dean nl015 


Sacramento.     Cal,.     water    supply,     filters. 

operation    control   panels    •782 

Filtration-job  controversy  ends    .  . n711 

Sacramento  River,  see  Irrigation.  Antioch  ease. 


Richards.    C.    H..    on  mapping   Los   Angeles 

from  air  for,  traific  studies 'Sei 

Richards,    C.   R..    new   president    of   Lehigh 


.n357 


Univ 
Richardson.   G.   P,.    on   lii-Iiliii.     .m,]    v.-ntila 

tion   of    railway   freiL 

Riggs.    Prof,    H,    E,,    (i.  • 

On   engineering  as  a   1 

a435.     (F.   I,    Winslnwl    letter   579 
Right-of-wav     areas    circular,     h'liv     to     get 

(M.   E.   Webster)    .143 

Rio  de  Janeiro  exposition,  see  Brazil. 

RIVERS 


Bank  erosion.  Missouri  River,  checked  by 

rafts   of   bridge    lie^, •788 

Channel    control,    bamboo    dikes    used    in 

China     •gga 

Control,    and  floods eB37,   653    •voa 

Planning,    co-ordinattd    and    floods     (lil. 

Knowles)    e637,   658 

River    front    treatment al004 

Waves,      standing      in      rivers      (N.      C 

Grover)    e637.    656 


on   branch-line   construction    n804 

alt  Lai 

vate    n29fi,   n343 

improvements,  competitive  bidding  recom- 
mended     n296 

San   Antonio,    Tex.,   plans   auditorium n710 

.•393     Sanborn,  J,  F,.  exploratory  boring  on  con- 

.    451  struction  of  public  works •1024.  el064 

San  Diego  water  supply,  addition  advised.  .n256 
Sand   box,    design    of.    for   Kern    River  hv- 

dro-electric  plant  (H.'  L.  Doolittle) .".  'Bie 

Sand  pressure,  see  Earth  Pressure. 
Sand  shifting  prevented  by  beach  grass   (R. 
A.    Hill) letter    32.    (T.    W.  Fair- 
hurst)   letter  206 
Sandusky  <;ement  Co..  new  waterproof  cem- 
ent   paint nl059 


also   S;in  Francisco 


Civil    service   men   volunteer   wage   cut .  .  n376 

Municipal  Ry.   extension   approved,  .  .  .n337 

Street  laborers  volunteer  wage  reduction. n467 
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Water  supply: 

Hetch  Hetehy  dam.   cement  handled  in 

brick   (N.  A.  Eckart)    •352 

Hetch    Hetehy    dam.    concreting    prog- 
ress   n*973 

Hetch   Hetehy  near   power  utilization 

stage    905 

Hetch  Hetehy.  power-house  equipment 

bids    asked n463 

Hetch    Hetehy    power    units,    contracts 

awarded    n803 

Hetch   Hetehy   work,   missed  shot  kills 

three    n211 

Spring   Valley  Co.    to   bring   24    in.g.d. 

over  S4.000,00  conduit   n751 

Submerged      intake     for      24-in.     pipe 
placed  with  diver  (G.  W.  Pracy) ....  '786 
San  Francisco  Bay.  borers  present,  creosoted 

piles  need  careful  handling 35S 

Bridge  project  to  be  discussed n37 

Bridge    proposed    to    shorten    ferry   trip..n4'21 

Terminal  plan,  hearing  on nl097 

War    Dept.    policy    on    crossing     n35 

Sanitary    District    of   Chicago,    see   Chicago. 

Drainage  Canal. 
Sanitary   engineers,    conference    n885 

SAXlTATIO>f 

Amer.    Pub.    Health    Assn..    meeting    in 

Cleveland.  Oct n583 

Certificate  in  public  health  to  be  granted 

by   M.    I.    T n971 

Conference  of  State  Sanitary  Engineers.n885 
Drainage  and  sanitation,  book  review.  .  .  120 
France,  health  investigations  in  cities.  .  522 
Health  officers.  New  York  State,   to  have 

four-year    terms eG35 

Housing  shortage  and  death  rates    el77 

Intemat'l  Journal  of  Public  Health   sus- 
pends         291 

Michigan    state    sanitary    enginers.    work 

of    274 

New   England    Health    Institute    meeting.n711 
Philadelphia  Health  Bureau  chief,  exam- 
ination     n6fi7 

Public  Health   Institute.   Newark.    N.  J..n583 

State    engineers'    conference    n804 

Typhoid,  see  Typhoid. 

Winter    cholera,    co-operation    in    study 

asked     n421 

San  Joaquin  River.   Cal 

Southern  Cal.  Edison  Co. 
San  Louis  Rey  River.  Cal..  new  power  and 

irrigation    project    n845 

Santa    Barbara    Co..    Cal..    road    resurfacing 

and  widening    17 

Santa  Fe  Ry..  see  Atchison. 

Sargent.    P.    D.,    on    handling  traflSe  during 

highway  construction    e47.  64 

"    "     on   direct-connection  of  engine 
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Limit    of    roof    connections    to    separate 
sewage    systems    rj.    p.    Wentworth) .  .    904 
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Los  Angeles,  see  Los  Angeles. 
New  Jersey  Assn.  meets  .  .  . 
New  Orleans,   see  New  Orleans 
Passaic  Valley,  see  Passaic  Valley. 
Philadelphia,   see  Philadelphia. 
Pipe   specifications    and    alkaU    action.  .  .1091 
Pumping    stations,     automatic      New    Or- 
leans   (G.   G.   Earl)    .loo 

Rochester,    N,   Y..    compact    sewaire-works 

for  annexed  district   (J.  P.  Skinner) .  .  .'IBS 
Screen    and    pump    station.    Pleasantville 

N.  J     (W.  D.  Vosbury) •242 

"Sewerage  and  Sewace  Treatment"    (Bab- 
bitt), review  by  Prof.  J.  H.  Gregory).    659 
"Sewerage    and    Sewage    Disposal"     (Met- 

calf  and  Eddy). — book  review 289 

Small    cities,    conditions   in a987 

Trenton,  see  Trenton.  N,  J. 
Tri-city,   California,    see  Pasadena. 
Turkey  Creek,   se  Kansas  City.  Mo. 
Worcester.  Mass..  se  Worcester. 

SEWAGE   TREAT3IEXT    (see  also   SEWAGE) 

Activated   sludge 


®°?inn°''-J^'"".°*'°''   "^  Engineering  Educa- 
tion, convention .n97i;iil097 


Action   and    inaction   in    1921  „i 

rn?^-2°,"°°*-   "'^"F  facilities  n^dJrf ! ! ! ' "  el77 
Comentions    conflicting  dates.  .e221     (G 

W.   Buchholzl    letter  2.32 
Local   chapter,   playing  up...        e970    mnn 
Meetings,  too  much  talk.  ...       '  -^^^^^   "iSJ} 

m^f"""-  ^    '*'■•  ^'"'""y  ""akei  'I'uiicheon 

meetings     intAroetlnn.  m"v.ucuu 

State,    why  e 


Soil,   see  Earth.  ° 

Soil  pipe  trade  indictments  ...  „,-.o 

Rili;^  """■  '"'nation  magazini:  '.'.'.:"      li? 

Railways,  relocation    ....  ,tri 

Sroiecif  "*'^'    ^'"°    *    Co.-  -to-  const-ruct  "" 

^"I'outh'^lT^o^i^a.'"^^""^^^'    ^^^'  Highwi^s.°'"~ 
South  Pasadena.  Cal.,  see  Pasadena 
'"Sl^?;"  r^a?i'/°™"-  ^'^c'--  "a^maged  by 
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power  project,  see 


to    derrick     ^  •479 

Saville.   C.   biography    e763.    '803 

Sawmill    and   village   to   be   built    by    same 

contractor     n709 

Scarifier,    steam     n*931 

Scheidenheim.    F.    W..    review    of    "Hydro- 
electrical    Engineering."    455 

Schick.   H.   S  ,   on   field   check   on   formulas 

for  earth  pressure •984 

Schneider.   A.,  of  West  Allis.   Wis.,   sues  to 

remove  successor  as  city  engineer n8G 

Schneider.    C.    P.    E..    hon.   mem.    Am.    Soc 

C.    E nl2T 

School  buildings  and  city  plan al004 

Schwinn.   F,  S,.   on  tie   treatment  is  capital 

charge 019 

Science    to   have  home  in    Washington    .  .  .  n752 

Scientcch  Club.   IndianapnlLs    146 

Scissors  truss,  see  Trusses. 

Scranton  Gas  &  Water  Co..  forestry  by.  . .      992 

Seattle.  Wash.,  resen-oir  case,  condemnation 

involved    n35 

To  resist  bascule  bridge  suit n97C 

Water    supply,    city    must    choose    new 

reser\'oir    site    n374 

City   wants  bids   on    17   miles   of   pipe 

n297.   n750 

Seattle  Engineers'  Club,  new  home n^253 

Sea   water,   elentrolytically   sterilized  purifies 

phellflsh    (W.   P.   Wells) letter      32 

Seepage,  water  cau.ses  serious  clay  slide   (R. 

W.    Jones)      "648 

Self-government  in  industry    e851.    nSSS 

Sensationalism  vs.   judicial   inquiry.  .e636.    n667 
Semce  pipes,  see  House-service  pipes. 

SEWAGE.  SEWAGE  DISPOSAL,  SEWERS 
AND  SEWAGE  WORKS  (se*  also  Sew- 
age Treatment) 

Alkali   action   on  pipe  to  be  studied.  ..  .1091 

AuKlin    Tex  .   see  Austin. 

Conrrotc  Mwer,  plain,  acts  as  beam  alter 
washout    rO.   E.    Stanley)     'esrt 

ConslruWion.      (ruck     drives    piles    and 

backfills    trench •lO.'JO 

Design  Turkey  Creek  sewer  (G.  Paaswell 
and  A.  D.  Liidlnw)    letters  83 

Detroit,  see  Detroit. 

Drainage  and  .sanitation,  book  review.  .  . .    120 

Germ.in  works,  for  housio  and  public 
buildings    (K.   Hallcrl ..•450 

Illinois  stream  pollution  iilans  must  bo 
approved  by  Illinois  works  depart- 
ment            .112 

Indiana   questionnaire    sent   out    .!!!!!  .n;07 

Indianapolis.    Ind..    see  Indianapolis. 

Kansas  (Jtty.  Mo.,  see  Kansas  CHly 

Kutter's  n,  value  for  sewer  enmputatlnns 
<C.    W.    Sherman)     948 


Pasadena.    Cal,.    tri-city    plant.' 

i'asadena  votes  for  plant    .  n709 

Indianapolis.  Ind.  (C   H.  Hurd)  .  .e471  "  '484 
Centrifuges    for    sludge    dewatering     <T 

C.    Hatton)     e304     •31" 

Centrifuge,    sludge.    German     ...  '      411 

*'"'  chambers  at  Worcester,  Mass..  pl'ant 

'K.   S.   Lamphear)     519 

Inihofl    tank,     old    application    granted.'!    821 
India,   practice   with  strong   sewage.  105'' 

Odors    in    gases,    elimination    by    burning 

(L-  E.  Leonard)    •565 

•Ptwerage  and  Sewage  Treatment"    (Ba'b- 
but)    review  by  Prof.  J.  H.  Gregory.  .  .    659 

Sprinkler,    rotary,   large    500 

Toronto    canning    wastes,    tests    of'  treat- 
ment        40., 

Shale  removed  from  gravel  by  jigging.  .      •1034 

Shandaken  tunnel,  see  New  York  City    Water 
Supply. 

Shasta  Co.    Cal..   limits  motor  truck  loads. n338 

snaw.    A.    M..    on    wood   cabinet    for   draft- 
ing   supplies    .gg9 

Shellfish    purified    by    electrolytically    steri- 
lized sea  water    (W.  F.  Wells) letter  32 

btierman.  C.  W..  on  proper  value  of  Kutters 
n  tor  sewer  computations 948 

Shingles   and  radio eSl" 

(T^C,  Brown  anJR.  S.  Moulton)  lettersrilOol 
Copper.    Anaconda    Co n*847 

Shingles   again   indicted,   Arverne      N      Y 

fi'"^   'el021,  n'1057 

Shinn    F.  S..  on  treatment   of  car  sills  and 
<'<'*s     a442 

Ships    cargoes,  telescopic  conveyor  for  han- 
dling  (G.  F.  Nicholson)    ....  "i^i 
""'"*"    '"   England .'.'.•.■   1000 


-130 
construction 
n254 

^^Mulslf^l^r''^^  trian^l'a'tion  'siii-Vey '  ("w."'''"' 
Uses  dog  team  'ii'tunneTwirk' .' 'JmI 

sS»H»"'"-  ^    *■    on  aru'mi'na'  cement.' .' '  "  '  ^83? 
Spade,    pneumatic,    improved.  .....;  i        „. 339 

Specifications,     made     interesting     to     fore 
men.  etc.    (R.  s.  Blinn)....  iiq 

Results  or  methods'-  ^- J 

Inf^odoTs^:  ^:: .°°  "=''^°""'^'  '^^^'^°^  'kihf'"' 

Springfield.    Mass..    bridge,    steel '  rib  '  rein"- 

forcement    for    eoncnjte    arch    cemers^. 

^  wUh'-edit-iifal  c'o°mm?ut  '^^^"^°'     '^"- 

^"Wa^er'sirjpl^:^"^^  '"'-  ''"  ^^^  F"«<='««'' 

Spruce  railroad",  option  granted .420 

Sale  urged   .  .  oa 


.n845 


Concrete 

Largest  uo   u 

Loading  and   dispatching,'  'book   review '.  '.  "457 
Proposal    to    use    hulls    for    bridges    re- 
jected       n505 

Worms,  see  Marine  Borers. 
Shipping  Board,  see  U.  S.  Shipping  Board. 
Shirley.     H.     G..     appointed     Va.     highway 

commission  chairman    n970 

Shovel.    Diesel    engine    for    ....  n755 

Gasoline,  new.  can  shake  bucket.  .'!!!  !n'547 
Kailroad-type.  crawler  tractors  for.  n^713 
Slerim.    new    Erie    20-ton     strengthened 

shovel     n^975 

Protected     by     plan     housing      during 

blasting     .4gj^ 

Sit-naling.    railway   book    review .119. 

c  J      ..  .  ,  correction  663 

Siens.   advertising,    see  Advertising, 

Simplon    tunnel,    second,    complete    .  .  n''36 

Simpson.   C.    H..   biography    n*972 

Sirnit.   J.   A,     on   preventing  loss  of  power 
due  to  high  backwater e939.  ^984 

Skardon.   K.  B..  on  charted  personal  record 
aids  in   emploj-ment    '140 

Skidniore.  H.  W.,  on  bituminous  foundations 
for    i)3vements    OO" 

Skinner,   J,    P.,    on    Rochester,    n!   Y  '  sew- 
age   works    "ISS 

Skip,  plank,  carries  50  bags  of  cement    (G, 
vV.  McAlpin)    •478 

SK-'b,  flat,  see  Concrete,  Reinforced 

Slair  Assn..   see  Natl.  Slag  Assn. 

Sl.'iir  for  roads,   see  Highways.  Concrete. 

S  ,,ic.  producers  organize n296.  n7o4 

Sli.le,    clay    caused  by  water  seepage  along 
fault  plane  rR.  w,  Jones) •648 

P' ipe   level  device,   new    ' 'n«465 

f-  iirtire.  activated,  see  Sewage  Treatment '  ' 

-mith,   G,   L,.   on   six  conMrucllon  mistakes 
in   one  concrete  road    *So7 

Smith.  G.  S..  on  use  of  aerial  lihiitoVraphs 

in    map    making •194      (e     p 

Drake)     letter    370,     rH      Rogers,    P.    j' 
Barry  and  G    S    Smith)  letters  '746 

Smith    H    F  .  on  large  quarry  rock  crushing 

and  s'-reening  plant 

Smith,  J.   Waldo,  resigns  as  Catskill   Aque- 
duct   chief    •SR4 

Dinner  for    nioii,  nlon« 

Snow,   loader  adapted  for  snow  removal.  .n*547 
New  York  Stale    supervisors  may  provide 
funds    for   removal    n544 


ST.  LAWRENCE  WATERWAY 

^' prej^m   .  .°''*°-    ""''"'''    "^    oppose 
^"favore"""'    '^'""'    Cbmmissi'onLs  'report" 

'  ^^°rScr^^^"'^°'-'^'^°^--°^''<«"™&  '°l 

Massachusetts'  'cirn'mi'tte'e    favors' n5sl 

^'7^^TeP.^''"-  °'  ^'-  ^-  --««  -poVt°^'^ 

More  study  needed  .  .' .' .' .' .' .' ." ."  .'aqo  '  nool 
PoUtics  and  the  waterway.  .  ..•.•.'.•  ^^®^'  •^^l 
Treat.y.   first  step  taken .:...... nP? 

nn'n'nnn'^i;  committee  passing  on  S73.'- 

UdO.OOO    bond    proposal    .  nsni 

Engineers     present     plan     for   "Missouri 

Pubhc    Works    Board nioqfi 

Garbage  plans    „  -  S 

Water  supply,  consumption  '.'.'.'. "r'?q 

Missouri   River  advised   437    nSOS 

voters  ■  ™""°*^^*°°  P'an  upheld  by     ^ 

Stadia,  see  'S'i'r'%-'cv.s "^^ 

^'lar'th 'fi?/''"'"''''  ^""-  ^"'"  °*  '■"'"='■  "n 

ST.AXDARIZATIOX 

Conference.    A,    S,   M.   E n'?7'> 

Council,  etc "ilx 

^T.rU'?"^":'a'     and    social    hfe  "(A."w 

Whitney)     p-* 

Work,    new    "gi 

Standards  Committee. 
Standpipe.    steel,   cleaned   and  reinforced  bv 

cement    gun     314 

!;^i!,T''«}J"!l    |,'aii"m  built' of  ■t'imb'er'on 

o.     r      fill   'E.  E,  Carpenter) ^704 

Stanley,  O,  E  ,  on  plain  concrete  sewer  acts 

as  beam   after  washout    •Rfia 

Stanton.  R.  B,.  obituary n375 

Starr,    R,    C.    on    modern  practice  'i'n'  'Wesl'- 

em   hard  rock   tunnels    e5q7     '598 

Stale  at  fault   cG,  G.  WicWine) .  ...ei023    'IMS 

State  ownership  proposed  in  California 

o,  ,  ,  ,  e676,  n70P 

state  parks,   conference  on    n66a 

Slate   sanitary    engineers,    conference nS85 

Statistics.       clearing       through      Commerce 

Dept.   suggesled    e612 

®'ia"3,.,n"";;r     Plant.     St.     Louis,     to    "rost 

Sfi.ooonon  ^sos 

Steam  shovels,  see  Shovels. 

Steamer  wrecks  drawbridge.  New  Brunswick 

_,  nl004 

Steamer     wrecks     drawbridge.     Hackensack 
River    el064.  n»1095 


348      8TEEI, 


Snow  Mt.  Water  &  Power  Co.  wins  suit  over 
Eel  River  dam  contract n4fl2 


And  iron,  in  March   nROn 

Bronze   v»     steel    In    waterwheel    buckets.     78 

Canada,  opportunities  for  sales  In n632 

Fabricated,    cost   of   testing n.'i09 

Fahricnfcd.  May  .sales  82'A   capadlv.  .  .nlOHl 
Germ-i    book    on     st.indard.    book    review 
by  R    Moldenke 121 
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Mergrcr   draws   inquiry    

Reinforcing,  see  Concrete.   Beinforced. 

Rivet    service   and   tests 6941 

Stresses,   alternatingfatisue,  restricted  to 
high    stresses    •'I'o 

Structural,    see    Con.struction.    Steel. 

Tests  of  twelve  large  columns •877 

Steel  Corporation,  "competition"  that  main- 
tains prices e939 

Steel  mill  buildings,  sec  Buildinsrs. 
Steelwork,  heavy,  in  new  theater  and  office 

building.   Cleveland,  Ohio 'lOSe 

Stem,  E.  W..  on  multiple  steel  slab  for  large 

column  bases '684,   (N.  H.  Mc- 

Kenzie)    letter  nfiS 
Slimson.  E.,  on  tie  treatment  is  maintenance 

charge    919 

Stone  production  in  1921 103.T 

Straight-edge  with  indicator  discloses  rough 

spots   in   pavement    "479 

Strauss  Bascule  Bridge  Co.  vs.  Seattle,  city 

fights  suit    n973 

Straw  houses  built  in  France 103 

Slream  flow  investigations  at  Wagon  Wheel 

Gap.  Colorado,  book  review   661 

Stream  pollution.  Illinois,  plans  must  be  ap- 
proved by  works  department    313 

Stresses,  metals,  see  Metals 

Street   railways,    see    Railways,    Street. 

Streets,    cleaning,     traffic,    etc..     see    Cities, 

Streets. 
Strike,  coal,  se  Labor.  Strikes. 
Structural    steel,    see    Construction.    Steel. 
Structures,  see  Construction. 
Strunk.  E.  A..  Jr.,  on  floating  a  stranded 

lumber    carrier *1033 

Stuck-Puyallup  Valle.v.  flood  damage  held  to 

be  "act  of  God"    n431 

Studebaker    Corp,    to    spend   $3,000,000    on 

new  buildine-s    n843 

S  ibmarine  metal  cutting,  see  Torch,  electric. 

Subways,   see  Cities.   Transit 

Subways.    Rochester,    N.   Y.,    makes   subway 

of  Erie  Canal  bed   (E.  A,  Fisher) .  .e718.  '744 
Sullivan.    J.    G.,    new    pres.    Eng.    Inst,    of 

Canada    n'313 

On  Red  River  (Manitoba)  problem.  .e637,  637 
Super  dams,  see  Austral. 
f'Uper-power.  see  Water  Power. 
Superior.   Wis-,   city  not   to  buy  out  utility 

company n803 


n850      Tennessee 


SIRVEVING   (see  also  MAPS) 

Air.  progress  of 110 

Department,  new.  at  Univ.  of  Michigan.  .    531 
Drainage     districts.      Arkansas      (O.      G. 

Baxter)     317 

Land-subdivision  problem,  solving  a   (E. 

P.  Arneson)    '1033 

Modern,   discussed  by  Illinois  engineers.  .n355 
Stadia     and     plane     table,      comparative 

merits    (R.  Crow)    633 

Stadia   rod.    improved    (E.    B.    Debler)  .  .    '140 
Topographic  mapping,  see  Mapping. 
Topographic  survey  allotment  $105,000.  .n668 
Topographical,  U.  S..  not  yet  half  done.  .    775 
Transit,    three-point    problem    applied    to 

(J.  R.  Jahn)    '684 

Traverse    checked     by    side-shot     angular 

measurements    (G    C.    Love) '863 

Triangula  t  ion,     made     by     Southern     Cal. 

Edison    Co.     (W.    Mussetter) '1076 

Swasey,  A.,  hon.  mem.  Am.  Soc.  C.  E n"127 

Switzerland,    controlling    mountain    torrent. 

(K.  Haller) •354,    (H.  C.  Adams) 

letter  540 
Sydney.  Australia,  harbor,  cantilever  bridge 

design    78 

Synura.  in  Catskill  water  supply,  and  other 

organisms  (W,  W.  Brush) e263.  '366 

Tastes    and    odors    in    New    York    City 

water n87 

Syracuse,   N.  Y..    to  have  new  conduit.  .  .  .    n35 
Third   conduit    488 


Tacoma.    Wash.,    semi-circular    conduit    of 

gunlte     '906 

Tampa.    Fla..    seawall    and    boulevard   proj- 

„  ect     n430 

Tank.     40,000-gal..     supported     on     timber 

bents  on  flat  cars '1034 

Tank  cars,   steam-jacketed  pipe  lor  unload- 
ing (A.  D.  Blakeslee) .  .  ,  •139 

Tank    tower,    rusted    columns    buckle     (W, 

F.    Heath)      '784 

Tanks,   oil.   see   Oil. 

Tape,    measuring,    marked    in    field    (K.    S. 

Doddl      689 

Tape,    standardizing,    a   balance   Jor    (Prof. 

W.  S    Weeks)    'IBS 

Tariff,    proposed  rates  on  construction  ma- 
terial      n673 

Senate  views  on    n715 

Tar  kettle  welded  by  ox-.vacetylene  torch.. n*587 
Tars  for  pipe  coatings    rw,    R.  Conard)  .  .  .a913 

Taylor.  R.  J.,  on  Irish  water-power 878 

Teeple.    G,    L..   on  steam   and   electric  drag- 
lines at  Miami   e93.  *96 

Tennessee,      engineers      must      register      bv 

Apr.   a    ".  n343 

Highways,   see   Highways,    Tennessee. 


Page 

niv,,  highway  course n.36 

.,.,  „ nbers.   riveted,   net   section   of..    911 

Teredos,   .see   Marine    Borers. 

Terra   cotta,    etc..   in   war  material   sale,  .nioua 

Tes'.s.    large   steel    columns    877 

Tests,    Underwriters'    Laboratories    150 

Tests,  ten,  of  an  eflicient  assistant JH.. 

Texas,    drainage    program    planned n431 

Highways,    see    Highways.    Texas. 
Motor  vehide  l.aw  becomes  effective.  ..  .nSl^ 
Thames    River.    Eng..    water    supply    draft 

and  storage    7-8 

Thawing  shed   for  coal  cars    •J64 

Theater  ceiling  collapses,  etc..  see  Failures, 
Engineering. 

Thomas.    P..    biography n'lOlJ 

Thompson.    W     G..    on    design    features    of 
Lincoln        Highway        "ideal        section' 

eflSO.    '9S2 

k..     on     caisson     cofferdam 

th  special  bracing    *914 


Thomson. 

foundati , 

Thrift,   week    e45 

Three-point   problem,   see   SurveyS- 

Thrust  of  .■skew  barrel  arch  measured  on 
laboralorv  model  (C.  T.  Morris)  ...  ♦638 
(D.  Royse)   letter  '968 

Thumb  indexing,  see   Books- 

Tides.  characteristics  and  their  importance 
to  engineers    (G.  T.   Rude) e437.    '443 

Ties,    see    Railways.    Ties. 

Tile.  fire,  used  as  aggregate  (F.  P.  Royal).  1033 

Timber  construction.  Stanford  Univ.  stad- 
ium   (E.    E.    Carpenter)     *734 

Timber,  hfe,  and  moon  phases  (R.  I, 
Money)     letter    841 

Timiskaming  &  Ontario  Ry.,  $3,500,000 
contract    let     nl31 

Tires,    effect    on    subgrades    (M.    P.    Smith 

and  H-   W.   Slawson) letters   580 

Wide,  not  remedy  for  excessive  loads   IS. 
Whinery) letter  923.   correction    1039 

Titles  for  maps,  etc.,  making  (C-  V- 
Mann)     316 

Tomato  canning  waste,  tests  of   treatment.    407 

Topographic  mapping,    see   Mapping- 
Topographic  surve.vs.   see  Surveys. 

Torch,  electric,  for  underwater  metal  cut- 
ting (W.  W-  Brush)  .  .  .e.345.  '346.  n460. 
(A.  Friedmann)    letter  580 

Towers,    see    Wireless   Telegraphy. 

Tracing,   see   Drafting. 

Track,  street  railway,  see  Railways.   Street. 

Tractors,  crawler,   for  railroad-type  shovels. 

n«713 

TRADE  ASSOCI.\TIONS 

Activities,  publicity  for e264,  n294 

Commerce  Dept.   seeks  statistics    n506 

Decision  in  case    el79.   n300 

Rehearing   asked    n590 

Opportunity    for     e512 

Publicity    for    statistics.    Hoover    confer- 
ence     e836.  n666 

Trade,     foreign,     exports    for    1921     above 

pre-war    average    377 

Government    promotion     e895 

Trades  unions,   see  Labor- 
Traffic  census,   etc..   see  Highways.  Traffic. 

Traffic,    street,    see   Cities,    Streets. 

Transit,    see   Surveys. 

Transportation,    act.    see    Railways. 

Constructive   thought   needed    el78 

Discussed   by   Am.   Soc.  C.   E n85.   nl71 

Policies     outlined     by     agricultural     in- 
quiry      n709 

Traps,   vented   and  _unvented.   book  review.    456 
"      "  on     railway     curves, 

Qaintenance, 

e438,    446,    •489 

Treadwell  Eng.  Co..   new  small  hoist n*631 

Treasury     statement.     Harding    optimistic.  .  n340 

Treaties,    naval    and   Pacific,    ratification.  .  .e651 

Tree    wrecks    steel   bridge    n749 

Trend  of  business,   see  Business,  Trend   of. 

Trenton.    N.    J.,    sued    by    state    to    compel 

bujlding    of    sewage    works n85 

To   fight   state   water-license   fee n753 

Trestle,  cantilever  aqueduct,  arms  allow 
upobstructed  stream    flow    (R.  A.   Hill)    •903 

Trestles,    railway,    filling    of a737 

Trestles  replaced  by  earth  fill,  recent  prac- 
tice      »576 

Triangulation   survey,    s^e   Surveys. 

Tri-State  Water  and  Light  Assn.  enlarges 
field    n754 

Truax  Hotel.  Syracuse.  N.  Y.,  to  be' moved 
across  street    ti716 

Truck,   lift,  gasoline  operated    ,...!.'!!!  !b« 587 

Drives  piles  and  backfills  trench .•1030 

Special,    for    contractors    n*889 

Trucks,  see  Motor  Vehicles. 

True.    H.    A.,    Jr.,    elected   Cheyenne.    Wyo 

commissioner      n^463 

Trunnion  bascule  bridge,  see  Bridges.  Bas- 
cule. 

Trusses,  roof,  defective  truss  in  service  five 

year    (A.    Mencken) letter    •748 

bcissors.    hook    joint    for    timber    chord 
J?;   C    Co.vle)...«309,    (D.  C.   Coyle) 
letter  800 
Should   rest   on   columns    (A.   J.    Grier), 

letter'  841 

TRUSTS       (see 
TIONS) 

Amnesty    for. 

"Competition"     ,„,, 

Hardwood     lumber     decision. 

Associations- 
Limestone   combine   charged    ....  n'ii'i 
Steel   merger   draws   inquiry    " "  'nsso 

Tubes,    draft,    see   Draft    tubes  

Tulane  Umv..  engineering  and  medical  col- 
leges may  close,  .  .n666,   correction  e717 


also      TRADE      ASSOCT.-\- 

Vr?«<'    •  ■. nl76 

i_?     jnaintains    prices.  .  .e939 
see    Trade 


Tumalo  Irrigation  District,    plan    to   extend 
project    n639 

TUNNELS 

Compressed    air    shield    method,    Hudson 

River   tunnel    '574 

Costs.     East     River     and    Hudson     River 

Vehic  ular      n585 

Dog   team   part  of   job  equipment '325 

Driving   a   33-ft.  hydraulic   pressure   tun- 
nel.  Niagara    e675.    *678 

Lining   under    traffic 1008 

Railway,    as   public   work    eSll,    83R 

Railway,    lined     under    traffic 834 

Rock,    five-mile,    driven    for    Japan    rail- 
way      '394 

On    Arizona   road    ^864 

New  developments    (R.  C.   Starr), 

6597,  ^598 
Shield  method  to  be  used  to  enlarge  Lon- 
don   tunnel    under    traffic •H'J 

Specifications      details,       Hudson      River 

Vehicular  Tunnel   ^574 

Workers  overcome  by  CO2 n92.) 

Turbines,    high    head    impulse    vs.    reaction 
wheels,     wheels     at     new    Feather     River 
plant,  Cal.    (A.  A.  Northrop). 

e4fi9.   *473,    *689 

Water-wheel  design,   progress  in 'gig 

Turkey  Creek  sewer,  see  Kansas  City.  Mo. 
Turneaure.  F.  E-.      on  English  impact  meas- 
urements        104 

Turner.     C.     A.    P..     on     Bismarck-Mandan 

bridge    '180 

Turner.  D.  L..  says  equalize  New  York  City 

transit     facilities n333 

On  transit  planning  for  cities.  .  .  .e979.  al002 

Turntable,   new.    for   motor  vehicles n'378 

Portable   for  roadbuilders n*713 

Traveling,  gravel   trucks  dump   from....*688 
Typhoid,  from  water  held  compensable.  .  .  .    617 
walnutport.     Pa.,     residents     sue     water 
company    951 


u 


Ulen  &  Co.  formed  for  So,  Amer.  projects.  .n334 

Unemployment,  see  Labor.  Unemployment. 

Underground    motor    roads n35 

Underpinning  brick  wall  with  cantilever 
needle  beam    (B.  S,  Bascome) '481 

TTnderwater  metal  cutting,  see  Torch,  electric. 

Underwriters'    Laboratories,    test    work    at..    15U 

Uniflow   engines   drive    centrifugal    pumps..    417 

Union  Gas  &  Elec.  Co..  Cincinnati.  Ohio, 
water  intake  protected  against  severe 
conditions    ^235 

Union  Pacific.  Ogden,  Utah,  viaduct  over- 
tracks     n375 

Places   $9,000,000   car  order n315 

Unions,    see  Labor. 

U.  S.  Bureau  of  Pub.  RoadS,  see  Bureau 
of    Pub.    Roads. 

U.  S.  Chamber  of  Commerce,  see  Chamber 
of  Commerce. 

U.  S.  Reclamation  Service,  see  Reclamation. 
Federal. 

U.  S.  Shipping  Board.  Lorain,  Ohio,  prop- 
erty   sold    n929 

U.  S.  Spruce  Production  Corp..  see  Spruce 
railroad. 

U.  S.  Steel  Corp..   see  Steel  Corporation. 

Universal  Crusher  Co..  new  crusher n*1017 

Univ.  of  Cincinnati,  see  Cincinnati  Univ. 

Univ.  of  Kansas,    see  Kansas  Univ. 

Univ.,   Leland   Stanford,    see   Stanford. 

Univ.   of  Michigan,   see  Michigan  Univ. 

University  of  Missouri,  see  Missouri  Univ. 

Univ.  of  Pennsylvania,  see  Pennsylvania 
Univ. 

Univ.   of  Tennessee,   see  Tennessee  Univ. 

Upham,  C.  M-.  on  North  Carolina's  sub- 
grade   roads    2cr-.. 

Utah   highways,    see  Highways.   Utah. 

Utility,   public,   see  Public  Utility. 


•Illustrated  ;  e,  etjitorlals  ; 


Valier  Project,    Montana,    change   of   season 

„  'G     Ebner)     letter    370 

Valley,    pre-glacial,    how    to    develop    water 

„  in     a683 

Valuation,  railway,  see  Railways.  Valuation. 

Valves,  etc..  in  war  material  sale nl099 

Valves,    water,   see  Water  Supply.   Valves. 
Van    Auken.     A.     M..    nominated    for    pres. 

,.  A.  A     E n^627 

vanderbilt  Univ.   to  build   stadium n430 

Verse.  Scientific  sought  fC-  E.  Ruby)  .  .letter  540 
Venturi    flume    tests,    anomalous   results    in 

( W.    J.   Walker)     '797 

Venturi  meter,  see  Water  Power, 
yerveer.    E.    L..    on    live-loads    lor    motor- 
truck   storage     /.  .  ,  "338 

Viaducts,  steel,   filling  of    !  .  .  .  .  a727 

Vicksburg.       Miss..       locomotive       operates 

.water-works    during    flood '870 

Vicksburg.    Miss.,    waterworks    smokestacks 

blown    down .  1093 

Village    and    sawmill   to   be   built    by   same 

contractor   n7U9 

Virginia  highways,   see  Highways!  '■Virginia". 
Virginia  Beach.  Va..  water  supply.  CO.  odor 
and  iron  removal    '774 
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Vogelson.  J.  A.,  made  chief  of  Philadelphia 
Bureau  of   Surveys    n4(i4 

Vosbury.     W.     D..     on     Diesel     engines     for 

water-works    •793 

On    sewaee   screen    and   pump    station    at 
Pleas  an  tville,    N.   J *'Z-i'Z 


W 


Wabash    Ry.,    bascule    bridge    near    Detroit, 
see  Bridges,  Bascule 

Waddell.  .7.  A.  L..  on  following  Great  Wall 
ol  China '643 

Wafe   reductions,    see   Labor,    Wage    Reduc- 
tions. 

Walker.   S.,   on  absorptive  qualities  of  con- 
crete blocks a*283 

Walker,  W.  ,T.,  on  anomalous  results  in  ven- 
turi  flume  and  meter  tests •797 

Wallace,  J.  F.,  memoirs 457 

Wallace  &  Tiernan.  Chlorinator.  new n*887 

Wall    Great,  see  China. 

Wallfs.  R.  P..  on  analysis  of  form-work  for 

concrete  members  in  steel   building.  ...  *1030 

Walls,   and  columns  lifted  by  swelling  clay 

under  floor  ( Prof.  F.  E.  Giesecke) '192 

Brick,    four-inch    advocated 795 

Retaining,   see  Retaining  Wall. 

Underpinned  by  cantilever  needle  beam 
( B.  S.  Bascome •481 

Walnutport.    Pa.,    residents   sue   water   com- 
pany for  typhoid  damages 951 

War.  engineers  in.  publication  available..  .nl013 

War    Dept.    policy    on    San    Francisco    Bay 
crossing    n35 

Warehouse,        design        factors,        analysis 
of    a726,  n754 

Wartield  plan,  see  Railways,   Pooling. 

War    materials,    for    highways    total    S126. 
000,000    n838,   801 

Warnings    and    the    future    (H.    C.    Adams) 
letter  540, 

Warren  Bros.  Co.  loses  paving  suit..n970,  e979 

Washington,    D.    C.    Knickerbocker   Theater 
collapse,   see  Failures.   Engineering. 

Washington  State.  Irrigation  project,  large.  .n372 

Wasser.    T.    J.,    elected    pres.    Amer.    Road 

Builders'     Assn n*  1056 

Wastes,  see  Sewage  Treatment. 

Wastes,   industrial,   and  water  supply a882 

Water,  sea.  see  Sea  Water. 

Water  color  kept   usable  by  small  shot    (H. 
D.    Hurley) 481 

Water   heater    for   building   operations.    ^B. 
F.     Dashiell h*31 

Water  intake   protected  against  severe   con- 
ditions     •235 

WATER  POWER 

American  River,  Cal.,  see  American  River. 

Arkansas  plant  well  under  way n*211 

Bronze  vs.  steel  in  walerwheel  buckets.  .      78 

California,  state  to  vote  on  public  owner- 
ship   e876.    n709 

Colorado  River,  control  and  develop- 
ment  e717.  •741 

Columbia   River,   see   Columbia   River. 

Company  makes  extensive  triangulation 
survey    (W.    Mussetter)     •1076 

Development   lags e6 

Draft-tube  back  pressure  cured  (C.  C. 
Cragin)     '79 

Federal,  act  attacked  in  Supreme  Court 
nl058 

Federal,  projects  to  Dec.  1921 24 

"Hydro-electrical  Engineering"  (MuUer) 
Y-eview  by  F.  W.  Schekleuhelm 455 

Irish    (R.   J     Taylor) 878 

Kern  River  plant,  design  of  sand  box  (H. 
L.    Doolitlle) •010 

King's  River.  Cal..  large  grant n582 

Maine,  cards  and  decimal  filing  system 
used  in  compiling  data  (G.  C.  Dan- 
forth    ^578 

Measurement  of  water,  reducing  bend  as 
venturi  meter  in  plants  (E.  A.  Dow)..^3C6 

Muscle  Shoals,   see  Muscle  Shoals. 

New  York,  see  New  York  Stale. 

Niagara.  American  see  Niagara  Falls. 

Niagara,  Canadian,  see  Queenston-Chippa- 


1922     24 

Preventing    loss    of    power   due     to    high 

backwater   (J.  A.  Sirnit) e9.39.    ^964 

Reducing  bend  as  venturi  meter  in  plant 

(E.  A  Dow) •see 

San  Jo.-iquin.  Cal..   see   San  Joaquin. 
Siipprpower  advisory  board  to  meet.  .  .  .n338 
Switzerland,  controlling  mountain  torrent 
(K.    Haller)  .  .•354.      (H.     C.     Adams) 
letter  540. 
Symposium  by  Philadelphia  engineers.  .  .n.542 
Turbintrs.    sec   Turbines. 
Venturi    meter,    small.    coefRcieilt    curves 

for   (Prof.  W.  S    Pardoe) letter  •1093 

Water  Power  League  to  meet n212 

Waterproofing  leaky  reservoir •310 

Water     resources.     British,     nationalization 

recommenrled    124 

Water  scepat'e.   see  Seepage. 

WATER     Sl-PPLY     and     WATKR     WORKS 
(see  also   WATER  TREAT.MKNT) 

(Sec  names  of  individual  slates  and  cllies 
for  articles  relating  lo  water  supply 
and  water  works  of  those  slates  and 
cities  ) 


Artesian.  Bryan.  Ohio,  revamped ^351 

B.    Welchii    and    water    supply,    book    re- 
views        457 

Carbon    dioxide,    odor    and    iron    removal 
from  Virginia  Beach  supply '774 

Diesel    engines    for    power     (W.    D.    Vos- 
bury)     ^793 

Equipment,    mechanical,    for  water  main 
extension.    Detroit e765.   *766 

Equipment  new,  shown  at  convention.  .  .n* 887 

Filters: 

Albany.    N.   Y.,   20  years'   practice    (G. 

E.   Willeomb) a870 

Cleveland,  operation  and  tuning  up   (J. 

W.    Ellms) ^776 

Mechanical,     new     standard     specifica- 
tions     n751 

Operation    control    panels.    Sacramento. 

Cal ^782 

Operation  data  for  three  Lake  Michigan 

water   filters 578 

Perforated    pipe    underdrains.    Alpena, 

Mich '1048 

Pressure  water,   standard   specifications 
for     nl30 

Financial    condition    of    water-works,   im- 
proved   (L.    Metcalf) a880 

Fire  prevention  and  protection  and  water 
supply    (F.  C,  Jordan) a913 

Great    Britain,   water  shortage   and  emer- 
gency   treatment    measures 332 

Interstate,    certification    of 449 

Material  men  get  recognition.  .n418.  Cor- 
rection  546. 

Meters: 

Indiana,  meters  and  water  loss 612 

Long  service.  Rochester.  N.  Y •. .  .n546 

Shdes  in  meter  schedules a882 

Tests,     anomalous     results    in    (W.    J. 
Walker)    '797 

Office    records .■ n629 

Ohio     cities     cannot     divert     water     rev- 
enues     1028 

Pipe: 

Pipe.   Cast-iron,    causes   of  failure  in    (F. 
A.   Mclnness)     el063.    al081 

Pipe,    cast-iron,    centrifugally   cast    (Prof. 

P.    Gillespie)     el063.    al080 

Cast-iron    light,    experiences    with     (C. 
E.  Inman ) a912 

Hipe,    cast-iron,    problems el063.    al079 

Tacoma     builds     semi-circular    conduit 

of  gunite '906 

Tars  for  coatings   (W.  R.  Conard) .  .  .  .a913 
Wood,    some    observations    on    (J.    W. 
Ledoux)    a912 

Policy,   wise e511 

Pre-glacial  valley,  how   to   develop  water 
in    a683 

Railway,   importance   of 640 

Repair  shop,  central,  Philadelphia   (J.  M. 
Broggini)    *772 

Reservoirs,  largest  in  U.  S e764.  799 

Standardization,  council  on a882 

Submerged   intake  for   24-in.   pipe  placed 
without  diver   (G..  W.  Pracy) •786 

Superintendents,  qualifications  of    (Dr.  E. 

Bartow)    879 

Support.       convenient.      for      mains      or 
valves    •  834 

Tastes  and  odors,  etc n629.   a880 

Valves,    electric    control     and     operation. 
Buffalo.  N.  Y.   IG.  C.  Andrews) '186 

War.      British      water    supply    in.    book 
review     457 

Wastes,    industrial a882 

Watershed   protection a.  .883 

WATER    TREATMENT    (see    also    WATER 
SUPPLY) 

Chlorine: 

Chlorination   before    filtration      (N.     J. 

Howard)    a880 

Chlorinator,    new n^887 

Chlorine  gas.   for   killing  odors    (W.  J. 

Springborn)    646 

Synura  and  other  organisms  in  Catskill 
water  supply   (W.  W.  Brush)  .e263,   •266 

Iron  removal n629 

Iron,    odor    and   carbon    dioxide    removal. 

Virginia  Beach ^774 

Odor  removal.  Virginia  Beach  supply.  .  ,  ,^774 
Odors.    Killing    by    chlorine    gas     (W.     J. 

Springborn )     646 

Quality   and    treatment e763 

Railway    water,     treatment    with    chemi- 
cals         663 

Tastes    and    odors,     etc n629,     646. 

•774.  a880.  a881.  a882. 

Waters,   navigable,   what   are? eOSO 

Watcr.'.licd    protection a882 

W.it.  itown.  N.  Y.,  bonds  sold  at  low  inter- 

CBt    bonds n888 

Wat' rways.       Interstate.       Colorado       wants 

pnorities    protected n630 

SI.  Lawrence,  see  St.  Lawrence. 
W.iter  wheels,  see  Turbines. 

^^'.Lte^!oo   station.    T,ondon.    reopened n629 

Watson.    Prof.    F.    R..    review   of    "Collected 

Papers  on  Acoustics"    (Sabine)....' 839 

Wayno    Co..     Ind..    highways,     gravel    road 

cost    low n2fll 

Webb.  Col.  O.  H  ,  memoirs 457 

Weber.  R.  C    E..  on  thin  concrete  lining  for 

irrigation    canals •436 

Webster.     M.     E..    on    how    to    get   circular 

right-of-way    areas '142 

Weeks.   Prof.   W.    S  .  on  balance   for  stand- 
ardizing  tapes •ISS 

Welding,  electric  arc.  in  railway  work,  book 

review     662 

W elding. oxyacclylene.  sec  Oxyaoelylene. 
Wells,    deep,    air    lift    removes     sand     plugs 
from   (D.  Pairchlld) ^139 


Wenatchee.  Southern  Ry.  asks  permit  for 
new     line n255 

Wentworth.  J.  P.,  on  limit  of  roof  connec- 
tions to  separate  sewage  systems 904 

West  Allis.  Wis..  A.  Schneider  sues  to  re- 
move successor  as  city  engineer n86 

Westchester  County,  N.  Y.,  proposed  park 
system    n374 

Western  Soc.  of  Engineers,  meeting nl095 

Western  Structural  Co..  portable  turntable 
for    roadbuilders n^713 

Westinghouse  G..  biography,  book  re- 
view        119 

Westinghouse  Co.  receives  $2,000,000  Jap- 
anese   order nl74 

West  Virginia  engineers  must  register n35 

Wharf  management,  etc 457 

Wharf  of  large  hollow  concrete  blocks,  .  ,  ."956 

■Wheelbarrow,  heated,   for  road  repair.  .  .  .n*931 

Wheel  hoists  at  English  engine  terminals,  ,    519 

Wheeling,  W.  Va..  water  supply,  city  votes 
52  000.000   for  treatment  plant n803 

Wheels,  water,  see  Turbines. 

Whipple,  Prof.  G.  C.  review  of  "Plumbing 
Fixture   Traps" 456 

Whitewashing  structures  along  stale  high- 
ways   (P.   E.   Burroughs) 'See 

\Vhilney,  A  W.,  on  standardization  in  in- 
dustrial and  social  life 651 

Whittier,  Cal..  water  works,  special  cast- 
iron  pipe   (E.  A.  Rowe) '198 

WickUne.    6.    G..    on    washout    of    Marlin- 

Belton  bridge el023.    •1048 

Wildes.  W.  G..  on  Rochester  Engineering 
Soc.    activities ^909 

Wilgus.  Col.  W.  J.,  resigns  as  consulting 
gineer   on   Narrows   Tunnel n802 

Willeomb,  G.  E..  on  twenty  years'  filtration 
practice   a*.  Albany a879 

Wilson  Dam.  see  Muscle  Shoals. 

Wilson.  H.  H..  on  large-mileage  road  con- 
tracts  e47.    71 

On  problems  of  highway  contracting 
which  affect  costs 203 

Wind  pressures  at  high  elevations  and  their 
application  to  radio  towers  (R.  Flem- 
ing)   e427.    438 

Windows,  protection  a  serious  fire  prob- 
lem      834.   n844 

Winnipeg  bridge,    see   Bridges.   Concrete. 

Winter  cholera,  co-operation  asked  in 
study     n421 

Winter  concreting,  methods  and  equip- 
ment     « 196 

Winter  work  permitted  by  enclosing  pier  in 
canvas  (A.  B.  Harding '481 

WIRELESS 

Antenna  tower  erection  for  New  York 
radio  central  (D.  S.  Fine) . .  .  .  ^230. 
(G.  L.  Christy)    letter  501. 

Shingles    and  radio e812 

Towers,   welded.    150  ft.  high,   at  Peking 

(IJeut.  H.  S.  Bear) •650 

Towers  and  wind  pressures  (R.  Flem- 
ing)   e427.    438 

Wisconsin,  engineering  societies  plan  co- 
operation on  registration n419 

Wisconsin,    buildings,    defective,    inspected.  .1083 
Highways,  see  Highwa,vs.   Wisconsin. 
To     attack      Chicago's    use    of    drainage 

canal     n670 

Wolfe.  T.  F..  on  low  friction  loss  in  25- 
year  old  cast-iron  pipe 118 

Wood  pipe,   see  Water  Supply.  Pipe. 

WOOD    PRESERVATION 

Am.    Wood    Preservers'    Assn.,     see     Am. 

Wood   Preservers'  Assn. 
Bridge  timber  on  Santa  F6.  experience  in 

(A.  F.  Robinson) a611 

Car    sills    and    decks,    treatment     (P.    S. 

Shinn)     a442 

Creosote,   home  treatment   of  lumber  for 

mill  roof   ( W.  E.  Rudolph) ^874 

Penetration  of  preservatives,  determin- 
ing        836 

Piles,  creosoted,  see  Piles. 
Tie  treatment:    is   it   capital   or  mainten- 
ance   charge?     (E.    Stimson    and    F.    S. 

Schwinn)     919 

Tie  treatment  held  by  I.  C.  C.  to  be  a  bet- 
terment   (J.   N.  Sunderland)  ...  .letter  1093 
Woodruff  hill,   see  Highways,  Federal-aid. 
Wood-stave  pipe,  see  Pipe. 
Worcester.  Mass..  bonds  sold  at  low  interest 

rates     n888 

Sewage     works,     grit     chamber     (R.     S. 

Lamphear )     519 

Works,  public,  see  Public  Works. 
Worms,  ship,  see  Marine  Borers. 


Yale  Univ..  S20. 000. 00(1  building  pro- 
gram      n^.W 

Y.Trnell.  D.  L..  on  coefficient  of  roughness 
in    corrugaled-iron    pipe '352 

Year's  prospects,  industrial  leaders'  views,  .      14 

Young,  R.  B.,  and  A.  C.  D.  Blanchard.  on 
placing  concrete,  Queenston-Chippawa 
project •554,  ejii.j.  813 


Zonlntr.  see  Cities.   Zoning. 
Zook.   F    K.,   resigns  after  47    ycnr.i    with 
railroad     n62 
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Spirit  of 
This  Issue 

BUSINESS  is  like  a  ship.  At  times  it  is  in  much- 
traveled  waters ;  at  others  in  uncharted  seas.  Again 
it  is  favored  by  fair  weather,  and  then  assailed  by 
mighty  storms.  In  familiar  waters  and  on  fair  days 
the  sailor's  task  is  easy.  A  normal  amount  of  watch- 
fulness is  sufficient  to  bring  the  ship  unharmed  to  port. 
If  the  weather  is  unpropitious,  greater  precautioiis  are 
necessary,  while  if  a  hurricane  comes  in  uncharted 
waters,  every  art  and  all  the  knowledge  of  the  seaman 
are  called  into  play.  No  opportunity  is  lost  to  determine 
the  direction  in  which  safety  lies. 

The  ship  of  business  has  recently  been  in  uncharted 
seas,  with  a  hurricane  blowing.  Not  only  the  captains 
but  all  of  the  crew  have  been  tensed  with  anxiety. 
Whither  were  they  going  in  the  hurried  run  for  safety? 
What  shoals  lay  in  the  course?  What  favorable  signs 
were  there  of  safe  harbor  or  of  abatement  of  weather? 
— These  are  the  questions  not  merely  of  the  navigating 
oflicers,  but  of  the  technical  staff  and  the  common  sailors, 
many  of  whom  hitherto  have  not  concerned  themselves 
with  navigating  problems. 

Such  being  the  situation  there  has  been  a  groat  and 
rapid  growth  of  interest  in  the  log  and  in  the  charts  of 
business.  To  satisfy  this  interest.  Engineering  News- 
Record,  has  been  developing  in  recent  years  the  records 
of  the  con.struction  industry.  These  will  be  found, 
lirought  up  to  present  date,  in  the  early  part  of  this 
issue  and  constitute  the  distingui.shing  feature  of  this 


the  first  number  of  the  new  year.  Normally  these  statis- 
tics are  found  near  the  end  of  each  issue,  under  the 
heading,  "Business  Side  of  Construction." 

It  is  our  belief  that  a  comprehension  by  the  three 
branches  of  the  industry — engineering,  contracting  and 
manufacturing — of  where  the  industry  stands  will  help 
in  determining  sound  policy.  Each  branch  has  its  own 
special  point  of  view.  One  reads  caution  into  the  fig- 
ures ;  another  sees  much  of  optimism.  Put  together  the 
sentiment  welds  into  that  of  the  entire  field.  It  is  im- 
portant, therefore,  that  the  several  views  be  based  on 
fact.  Even  then  there  is  plenty  of  room  for  variation 
in  interpretatioTi  and  for  going  astray.  It  was  in  the 
hope  that  fact  could  be  made  to  supplant  guesswork 
that  the  various  records,  analysis  and  index  numbers 
were  established.  Their  hearty  welcome  by  the  field 
shows  that  they  were  sorely  needed. 

That  the  construction  industry  may  not  want  for 
charts,  where  charts  are  available,  is  the  spirit  in  which 
the  News-Record  has  undertaken  these  contributions. 

Much  in 

Small  Compass 

IN  LAYING  out  its  program  of  business  information 
for  weekly  publication  Engineering  News-Record  has 
kept  in  mind  that  conciseness  was  desirable.  In  this 
the  first  issue,  however,  a  certain  amount  of  expansion 
was  necessary.  It  is  easy  to  fill  page  after  page  with 
figures;  it  is  not  easy  to  get  at  their  essence  and  present 
it  in  a  few  words.  Often  the  truth  cannot  be  fully  com- 
prehended unless  the  underlying  data  are  at  hand  for 
use  in  verification.  That  is  particularly  true  in  scien- 
tific studies.  But  in  business  matters  the  summaries  or 
conclusions  generally  suffice. 

Beai-ing  this  in  mind  we  have  condensed  everything 
to  the  utmost.  The  index  numbers  in  a  few  figures  show 
the  whole  state  of  the  industry.  The  "Trend  of  Busi- 
ness" column  packs  a  solid  week's  reading  into  a  few 
paragraphs.  Representative  bond  issues  only  are  listed, 
since  these,  selected  from  a  large  geographic  range,  ac- 
curately portray  the  market  for  public  securities.  The 
weekly  price  and  wage  reports  are  suflScient  to  indicate 
the  trends  and  the  "markets"  in  the  chief  building  mate- 
rials, leaving  to  the  first  issue  of  the  month  the  complete 
listing  of  prices  and  of  wage  rates.  Other  statistics  and 
business  facts  are  similarly  treated.  Thus  a  picture  of 
the  situation  can  quickly  be  secured — which  is  what  the 
average  reader  wants.  Specialized  magazines  and  books 
on  finance  are  available  to  supply  the  demands  of  those 
who  want  a  knowledge  of  detail. 

What  the 

Figures  Show 

IT  IS  not  the  intention  to  detail  here  the  indications  of 
the  figures  presented  elsewhere  in  this  issue.     They 
are   so  clear  that  they  need  but  iittle   interpretation. 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  1 


It  is  worth  noting,  though,  that  of  the  figures  which 
tell  the  story  best,  the  index  figures.  The  cost  index 
dropped  from  231  in  January  to  168  in  December,  while 
the  activity  for  the  year  (the  volume  index)  is  shown  to 
be  88  as  against  91  for  1920.  Moreover,  the  cost  index 
was  steadily  downward. 

Probably  the  most  surprising  feature  of  these  figures 
is  that  the  volume  of  work  placed  under  contract  was 
within  3  points  of  what  it  was  in  1920 — a  remarkable 
showing  in  view  of  the  widespread  and  serious  depres- 
sion. Compared  with  other  industries  construction  had 
a  good  year.  It  was  spotty,  it  is  true.  The  activity  in 
some  lines  made  up  for  the  inactivity  in  others. 

In  the  price  quotation  the  most  significant  feature  is 
the  drop  of  steel  to  the  1913  level.  Structural  material 
at  Pittsburgh  is  now  quoted  at  $1.50,  which  is  also  the 
average  for  the  year  1913.  It  is  interesting  to  note  that 
the  other  two  major  materials  have  not  receded  so  far. 
Cement  f.o.b.  Chicago  is  now  $1.97  as  against  $1.19  in 
1913.  Lumber,  Southern  pine.  New  York  base,  is  now 
$49,  as  against  $28.50  in  1913. 

Labor,  likewise,  is  still  well  above  the  1913  level.  For 
common  labor  the  average  for  the  country,  computed  by 
Engineering  News-Record  for  20  cities,  is  45  cents,  com- 
pared with  17,  the  common-labor  wage  in  the  steel  in- 
dustry in  1913. 

In  the  drops  for  the  year  steel  again  leads,  the  present 
quotation  as  against  those  for  December,  1920  being  as 
follows:  Steel,  $1.50  as  against  $3  last  year;  cement, 
$1.97  as  against  $2.37;  lumber,  $49  as  against  $64; 
labor,  45  cents  as  against  60. 

The  deflation  in  prices,  then,  is  similar  in  the  con- 
struction field  to  that  in  the  business  world  at  large. 
It  is  spotty.  Declines  have  been  greater  in  some  direc- 
tions than  in  others. 

The  tendency  will  doubtless  be  still  downward,  but  at 
a  slow  rate. 

Big  Projects 

Past  and  Prospective 

THE  FIGURES  quoted  and  referred  to  in  the  pre- 
ceding comment  tell  in  cold  fashion  the  story  of  the 
construction  year.  It  is  always  satisfying,  however,  to 
visualize  the  big  accomplishments  singly.  Unfortunately 
the  instances  of  great  accomplishment  in  1921  are  very 
few. 

Most  notable  is  the  virtual  completion  of  the  Miami 
Conservancy  Work.  The  great  job  is  not  done,  but  the 
dams  are  up  and  in  functioning  condition.  In  the  next 
place  must  come  the  turning  of  water  through  the  first 
of  the  record-breaking  wheels  of  the  great  Chippawa 
power  development  of  the  Ontario  hydro-electric  sys- 
tem. Last,  the  Delaware  River  bridge  project  at  Phila- 
delphia was  made  a  certainty  by  the  completion  of  the 
preliminaries  and  the  receiving  of  bids  for  the  main 
piers. 

On  one  project — the  Hudson  River  vehicular  tunnel — 
a  most  lamentable  delay  must  be  recorded.  The  work  on 
the  under-water  section  might,  but  for  petty  obstruc- 
tion, be  now  well  under  way.  Happily,  right  at  the  close 
of  the  year,  the  atmosphere  cleared  and  an  active  con- 
tinuance of  work  seems  assured. 

In  work  by  classes,  small  housing,  highways  and  mis- 
cellaneous public  works  call  for  passing  mention.  In 
these  lay  the  greater  part  of  the  volume  of  construction 
in  1921. 


As  to  the  coming  year,  reverting  first  to  groups  of 
projects,  it  is  probable  that  the  three  first  mentioned 
will  again  be  in  the  lead.  The  demand  for  small  housing 
is  still  unsatisfied,  the  labor  situation  and  the  money 
market  both  promise  to  be  somewhat  easier,  so  that 
there  is  no  discouragement  of  the  demand  in  sight.  As 
for  roads  and  general  public  works  the  easing  of  the 
bond  market  gives  promise  of  great  activity. 

Of  big  projects  immediately  in  sight  there  are  none 
so  far  as  assurance  of  immediate  construction  is  con- 
cerned except  the  new  Cleveland  passenger  terminal. 
But  there  are  three  in  the  project  stage  that  are  notable. 
They  are  all  of  the  grand  type,  requiring  broad  vision 
to  conceive  and  detailed  engineering  talent  and  large 
money  expenditure  to  execute.  Not  one  of  the  three 
will  probably  be  actually  started  in  1922,  but  each  one 
will  occupy  the  thoughts  of  many  engineers  whose  duty 
now  is  not  so  much  to  work  out  the  physical  details  as 
to  convince  the  legislative  mind  and  the  voter  of  the 
fundamental  necessities.  Any  one  of  the  three,  once 
started,  will  rank  with  the  great  engineering  works  of 
the  century  and  as  such  the  coming  year  may  be  note- 
worthy as  the  one  when  they  were  initiated.  The  de- 
velopment of  the  St.  Lawrence  for  power  and  navigation, 
the  control  of  the  Colorado  for  irrigation,  power  and 
flood  prevention  and  the  unification  of  the  port  facilities 
of  New  York  by  railway,  tunnel,  bridge  and  warehouse 
construction,  all  lie  ahead  of  us.  Fewer  engineers  will 
be  connected  with  them  than  with  such  commonplace 
necessities  as  curb  setting  or  track  layout,  but  they  are 
concentrated  and  stupendous  efforts  toward  diverting 
the  powers  ctf  nature  to  the  use  of  mankind  and  as  such 
they  will  redound  to  the  credit  of  engineers. 

One  more  prospect  needs  to  be  mentioned  in  closing — 
the  possibility,  if  railroad  prosperity  increases,  of  re- 
sumption of  active  railroad  work.  Much  is  needed.  The 
new  Cleveland  passenger  terminal,  previously  mentioned, 
is  a  case  in  point.  A  return  of  the  railroads  to  the 
construction  market  would  be  an  important  factor  in  in- 
creasing the  activity  of  engineers,  contractors  and  manu- 
facturers. 

What  of 

the  Future 

AFTER  a  survey  of  the  past — briefly  referred  to  above 
l\  and  well  covered  in  various  sections  of  this  issue — 
we  come  to  the  ever-fascinating  question,  "What  of  the 
Future?" 

It  divides  itself  naturally  into  two  heads:  What  of 
business  generally?  What  the  prospects  of  construc- 
tion? 

As  always  there  are  both  favorable  and  unfavorable 
factors. 

By  far  the  most  favorable  feature  for  general  business 
is  the  return  of  confidence,  a  necessary  basis  for  vigor- 
ous trade  activity.  Many  factors  have  contributed  to 
this  much  desired  end— the  excellent  banking  situation, 
the  slower  rate  of  price  declines,  the  partial  recoveries 
in  many  business  lines  and  the  improving  international 
situation.  The  last  is  a  factor  that  deserves  heavy 
evaluation.  The  certainty  of  arms  reduction,  the  Four- 
Power  treaty  regarding  the  Pacific,  the  expected  settle- 
ment of  the  Irish  difficulty,  the  general  improvement 
(except  in  fiscal  systems)  in  the  central  countries  of 
Europe  have  had  a  powerful  influence  on  the  popular 
mind. 
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The  banking  situation,  particularly,  is  good.  Loans 
are  in  moderate  amount  only  and  the  potentiality  for 
credit  expansion  within  sound  limits  is  very  great. 
Money  for  investment  is  in  liberal  volume,  as  the  rise  in 
bond  prices  strikingly  shows. 

Of  unfavorable  factors  there  are  many.  Export  de- 
mand has  fallen  off.  Taxes  are  still  high,  though  the 
new  tax  bill  gives  a  greater  measure  of  relief  than  is 
generally  believed.  The  tariff  is  in  an  unsettled  condi- 
tion, making  for  uncertainty  at  a  time  when  there  is 
great  fear  of  an  invasion  of  cheap  European  goods. 

Most  potent  of  all  the  adverse  factors  is  the  plain  fact 
that  the  public  is  not  buying  beyond  necessities.  Here 
again  two  situations  are  to  be  recognized — that  of  the 
farmers,  and  the  state  of  mind  of  the  city  folk.  The 
former  have  had  a  bad  year.  Farm-product  prices  have 
been  lower  than  the  cost  of  production.  The  farmer's 
buying  power  has  been  curtailed,  and  this,  spread  over 
a  large  area,  has  a  serious  effect  on  trade,  for  the  farm 
population  forms  45  per  cent  of  the  whole. 

As  to  the  city  population,  allowance  must  be  made  for 
unemployment  and  for  wage  reductions.  But  other  fac- 
tors are  really  more  important.  Prices  are  still  believed 
to  be  high;  the  people  have  learned  that  they  can  get 
along  without  many  things  and  are  voluntarily  accepting 
a  lower  standard  of  living;  there  is  widespread  resent- 
ment against  profiteering,  particularly  by  retailers  and 
by  labor,  and  a  desire  by  withholding  purchasing  to 
punish  those  believed  to  be  guilty.  If  anyone  doubts  the 
actuality  of  these  buying  deterrents,  let  him  ask  a 
dozen  housewives  and  a  dozen  homeo\vners  whether  they 
are  holding  back  purchases  for  home  refurnishing  and 
house  reno^'ation,  repair  and  painting. 

With  these  factors  existing  and  operating,  what  of  the 
coming  year? 

If  one  tried  an  accurate  weighing  and  balancing,  we 
are  inclined  to  believe  that  he  would  look  for  a  slow 
year.  However,  if  the  situation  be  appraised  broadly, 
we  believe  that  much  weight  must  be  given  to  relatively 
intangible,  but,  to  us,  potent  factors — the  upward  trend 
of  the  last  four  months  and  the  striking  recovery  of 
confidence.  These  potent  factors  combined  with  the  en- 
couragement of  business  afforded  by  the  financial  situa- 
tion are  likely  to  revive  industrial  expansion  and  cer- 
tainly will  encourage  new  commercial  enterprises.  These 
alone  promise  a  recuperating  year,  with  gradually  in- 
creasing business  activity,  but  not  a  boom.  There  is 
likelihood  that  the  public's  pressure  for  lower  prices, 
for  reduction  of  the  spread  between  production  cost  and 
retail  price,  for  the  deflation  of  wages  commensurate 
with  deflation  in  prices  will  continue.  Meanwhile  buying 
is  likely  to  pick  up  only  slowly.  Farm  buying  can  hardly 
be  expected  until  summer.  With  the  public  purchasing 
conservatively  activity  will  depend  upon  operating  and 
maintenance  factors.  Years  of  big  business  are  made 
by  expansion.  Happily  the  basis  is  sound.  Confidence 
has  returned. 

Construction 

Outlook 

IN  THE  construction  field  the  outlook  is  rather  irore 
encouraging  than  for  business  as  a  whole.  This  is 
due  to  the  excellence  of  the  bond  situation,  favoring 
security  sale^  by  governmental  authorities,  and  to  the 
Htill_unsatisfied  demand  for  housing — a  clemand  forced 
by  necessi'y. 


Except  for  the  curtailment  that  may  come  from  re- 
fusal of  citizens  to  stand  fui-ther  tax  burdens  there  is 
no  serious  adverse  factor  in  sight  in  public-works  con- 
struction. 

In  building  work  labor  is  still  high,  so  are  many 
materials.  Nevertheless  prices  and  wages  even  higher 
than  at  present  failed  to  be  a  serious  deterrent  to  house 
building  in  1921.  With  the  more  favorable  factors  in 
the  general  business  situation,  with  wage  reductions 
such  as  were  consequent  upon  the  Landis  award  at  Chi- 
cago and  the  mitigation  of  the  execrable  working  agree- 
ments both  in  Chicago  and  in  Eastern  cities,  which  are 
bound  to  follow  the  awakening  of  public  indignation 
against  these  abuses,  the  volume  of  building  should  ex- 
ceed that  of  last  year. 

Still,  there  is  no  reason  for  wild  optimism  in  the  con- 
struction industry.  On  the  other  hand  there  is  no  rea- 
son foi'  pessimism.  Expectation  of  steady  improvement 
seems  to  be  warranted  by  present  conditions  and  the 
reasonable  prospect  of  effective  action  by  the  public 
against  building-labor  and  building-material  abuses. 

Changing  View 
on  Labor  Solution 

OF  IMPORTANCE  in  the  future  adjustment  of  in- 
dustrial relations  is  the  present  attitude  toward  the 
American  Federation  of  Labor.  The  favor  which  it  en- 
joyed before  the  war  has  largely  disappeared.  The 
former  sympathy  which  seemed  to  be  growing  has  been 
lost.  The  middle  classes,  who  have  had  to  submit  to 
salary  reductions  and  have  suffered  because  of  strikes. 
resent  labor's  tactics  in  trying  to  maintain  its  war 
scales. 

The  enthusiasm  for  the  so-called  "American  plan,"  the 
gro^vth  of  "open  shop"  sentiment,  the  public  approval 
at  Chicago  of  the  Citizens'  Committee  for  enforcing  the 
Landis  award,  and  the  support  at  New  York  of  the 
Lockwood  Committee's  determination  to  put  a  stop,  by 
legislative  action  if  necessary,  to  labor  abuses  are  all 
indications  of  this  increasing  lack  of  sympathy  with  the 
Federation's  methods. 

While  before  and  during  the  war  there  was  a  feeling 
that  satisfactory  industrial  relationships  could  be  worked 
out  by  having  the  employers  work  sympathetically  with 
the  Federation,  to  the  end  that  there  would  develop  there 
a  diplomatic  leadership,  the  view  now  is  that  there  is 
little  hope  of  displacing  the  fighting  group,  and  that 
employers  had  better  look  to  developing  a  personal  rela- 
tionship with  their  employees.  The  establishment  of 
plant  employee  organizations,  without  affiliations  with 
the  Federation,  has  been  growing  apace,  based  upon  the 
theory  of  former  days  that  the  employer  is  the  natural 
leader  of  his  men. 

Large  labor  bodies  would  lose  their  reason  for  being 
if  the  employers  would  take  the  leadership  of  their  men 
and  justify  that  leadership  by  frankness  and  fair  deal- 
ing. In  this  direction  a  satisfactory  industrial  order 
could,  be  worked  out  without  having  our  country  go 
through  the  throes  that  have  afflicted  England.  By 
progress  in  this  new  direction,  it  is  quite  likely  that  the 
Federation  may  be  brought  to  see  the  light,  that  intel- 
ligence may  supersede  force,  and  that  the  Federation 
may  come  at  a  later  date  to  deserve  public  confidence. 
.Just  now  the  leadership  is  so  .selfish  that  the  paramount 
right  of  the  jniblic  is  not  recognized. 

Whatever  the  attitude  of  the  public  over  a  long  period 
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of  years  may  be,  this  much  is  certain,  that  the  resort 
now  to  serious  strikes  to  maintain  the  war  labor  scales 
has  not  the  sympathy  of  the  public.  In  fact,  the  public 
is  determined  that  the  wage  level  shall  be  lowered.  That 
attitude  might  not  have  developed  had  the  Federation 
preached  efficiency  and  urged  that  each  man  render  a 
service  adequate  to  the  war  wage.  The  golden  oppor- 
tunity was  lost.  Even  now  a  change  in  front  would  save 
much,  but  such  counsels  fall  on  deaf  ears. 

Railroad 
Revival 

a^E  of  the  most  remarkable  business  features  of  the 
year  was  the  financial  progress  of  the  railroads. 
Against  a  deficit  in  1920  they  will  show  a  net  operating 
income  for  last  year  of  about  $550,000,000.  This  is  truly 
a  heroic  result  in  the  face  of  declining  revenues.  For 
the  first  ten  months  of  the  year  the  gross  revenue  was 
$4,672,000,000  as  against  $5,082,000,000  in  1920.  The 
showing  was  made,  therefore,  by  reduction  in  operating 
expenses.  These  totaled  $3,880,000,000  for  the  first  ten 
months,  against  $4,808,000,000  for  the  same  period  of 
1920.  The  largest  item  in  this  expense  reduction  was  in 
payroll,  but  there  have  been  in  addition  heavy  temporary 
savings  through  the  deferring  of  maintenance. 

But  even  the  net  of  $550,000,000  is  only  about  half 
the  net  earnings  intended  by  the  Transportation  Act. 
The  act  contemplated  a  return  of  6  per  cent ;  the  net 
for  1921  is  about  3  per  cent.  That  was  not  sufficient, 
for  the  railroads  as  a  whole,  to  cover  interest  on  the 
bonded  debt  and  other  fixed  charges. 

While,  therefore,  there  is  reason  for  congratulation 
upon  the  progress  that  has  been  made,  the  railroads  are 
not  yet  "out  of  the  woods."  Nor  is  it  certain  that  their 
rate  of  progress  will  continue.  With  further  business 
revival,  traffic  should  increase.  However,  there  is  strong 
pressure  for  rate  reductions.  If  these  can  be  kept  within 
safe  limits — where  they  will  be  offset  by  wage  reduc- 
tions and  traffic  increases — the  progress  will  go  un- 
halted.  Too  drastic  rate  reduction,  however,  would  be 
unfortunate  for  the  railways  and  unwise  for  the  coun- 
try. A  prosperous  railway  system  will  contribute  much 
to  general  prosperity. 

The  I'ailroad  companies  themselves  recognize  the  need 
for  lower  rate  reductions  and  have  coupled  their  most 
recent  request  for  lower  wages  with  a  promise  to  pass 
the  savings  to  the  public  in  the  form  of  rate  decreases. 
Judging  by  the  summer  decision  of  the  Railway  Labor 
Board  and  the  later  rulings  abolishing  certain  wasteful 
working  agreements  and  changing  over-time  rules  for 
the  rnaintenance-of-way  forces  it  is  apparent  that  that 
body,  too,  appreciates  the  necessity  of  bringing  railway 
wages  into  harmony  with  the  general  wage  deflation. 

If  these  wage  reductions  can  be  made  to  accompany 
rate  reductions  and  business  at  the  same  time  increases 
last  year's  favorable  progress  may  be  continued. 

Scandals  in  the 
Building  Industry 

DURING  the  whole  of  last  year  the  country  was 
treated  to  a  succession  of  exposures  of  malpractice 
in  the  building  industry.  Materials  men  and  labor 
unions  had  their  rings  whose  ultimate  result  was  to  levy 
an  undue  toll  on  the  public.  In  consequence  there  has 
been  a  great  popular   indignation   against   the  whole 


building  industry  and  not  merely  against  those  who 
were  guilty  of  the  collusive  practices.  Contractors  as 
well  as  the  materials  men  and  the  labor  unions  have 
come  in  for  condemnation.  Not  only  that,  but  the  stage 
has  been  well  set  for  the  enactment  of  restrictive 
legislation. 

We  had  hoped  that  contractors  would  play  a  large  part 
in  bringing  to  book  those  who  had  been  responsible  for 
the  scandals.  In  that  we  have  been  disappointed.  No 
single  group  is  more  aware  of  what  is  going  on  than  the 
contractors.  Had  they  the  courage  they  could,  we  be- 
lieve, so  command  public  support  as  to  prevent  a  repe- 
tition of  the  practices  exposed. 

On  account  of  the  inaction  exhibited  by  the  contrac- 
tors, however,  we  are  inclined  to  believe  that  they  can- 
not be  expected  to  take  the  leadership  in  fighting  these 
practices.  The  public  must  turn  to  civic  organizations, 
chambers  of  commerce  or  to  emergency  committees  such 
as  the  Chicago  organization  of  citizens  for  enforcing 
the  Landis  award.  In  New  York,  the  Lockwood  Com- 
mittee is  apparently  going  to  fulfill  the  same  function, 
and,  in  fact,  has  threatened  to  appeal  to  the  Legislature 
for  restrictive  measures  to  curb  the  bad  practices  of  the 
unions.  The  engineers  can  help  to  activate  the  civic 
body.  Nor  do  we  despair  entirely  of  the  contractors. 
They  have  fallen  down  woefully,  but  many  of  them,  once 
the  opposition  is  aroused,  can  be  counted  upon  as  valu- 
able helpers  to  a  citizens'  vigilance  committee. 

Certain  it  is  that  the  revelations  in  New  York  and 
Chicago  point  to  the  necessity  in  every  community  of 
investigating  the  building  situation.  We  know  from 
long  experience  that  the  building  trades  have  carried 
things  with  a  high  hand  and  that  building  materials 
distributors  get  together  with  greater  ease  than  almost 
any  other  class  of  commercial  men.  Scandals  similar  to 
those  disclosed  in  New  York  and  Chicago  are  awaiting 
disclosure  in  many  of  the  large  cities.  For  the  stabili- 
zation of  building,  for  the  winning  of  public  confidence 
and  the  warding  off  of  legislation  which  may  seriously 
cripple  the  industry,  vigorous  action  is  needed.  Delay 
will  only  result  in  explosions  that  are  destructive  of 
public  confidence. 

The  local  engineering  societies  and  courageous  con- 
tractors have  a  duty  to  start  the  wheels  of  inquiry  into 
motion. 

Society  Action 
and  Inaction 

DURING  1921  society  activities  absorbed  far  less  of 
the  engineer's  time  and  attention  than  in  the  two 
years  just  preceding.  Then  there  was  agitation  in  the 
American  Society  of  Civil  Engineers,  the  organization 
of  the  Federated  American  Engineering  Societies  and 
the  close  scrutiny  of  the  aims,  methods  and  membership 
of  the  American  Association  of  Engineers.  Now  there 
is  a  settling  down  to  work,  a  maturing  after  the  organiz- 
ing and  expansion  throes. 

In  the  American  Society  of  Civil  Engineers  the  new 
regime  has  been  in  power  a  year.  That  is  not  enough 
time  to  achieve  notable  results.  There  has  been  a  con- 
sciousness among  the  members  that  there  was  striving 
at  a  certain  measure  of  new  activity,  but  the  impress  is 
not  a  strong  one.  This  much,  though,  is  certain :  the 
membership  wants  a  vigorous  program  of  technical  ac- 
tivities, and  will  loyally  support  sound  leadership  in 
that  direction.     This  attitude  is  a  great  improvement 
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over  the  temper  of  the  years  of  internal  contention. 
The  bickerings  seem  to  have  passed.  The  way  is  pre- 
pared for  sound  technical  functioning  if  the  leadership 
is  forthcoming. 

In  the  activities  of  the  Federated  American  Engineer- 
ing Societies  likewise,  there  has  been  little  to  stir  the 
blood;  and  this  is  said  with  full  realization  that  the 
"Waste  in  Industry"  report  was  produced.  That  was  a 
worthy  work,  but  either  because  of  its  character  or 
because  of  failure  in  salesmanship  it  did  not  strongly 
grip  the  individual  engineer.  Possibly  the  subject  was 
too  old  for  enthusiasm.  Keen  technical  interest  in  in- 
dustrial waste  elimination  wore  off  when  the  scientific 
management  boom  collapsed  after  its  brief  flurry  of  ten 
years  ago.  Such  studies  now  are,  to  the  engineering 
mind,  part  of  the  regular  routine  of  industrial  man- 
agement. 

In  the  minds  of  engineers  generally  there  stands  to 
the  credit  of  the  Federation,  beside  the  waste  report, 
only  the  continuation  of  the  campaign  for  a  Department 
of  Public  Works.  That,  however,  was  an  inheritance 
and  the  Federation  is  not,  and  should  not  be,  given  full 
credit  for  it.  None  of  the  other  activities  of  the  Federa- 
tion has  made  any  impression. 

The  Federation  is  under  immediate  obligation  to  find 
itself  and  to  accomplish  results  that  will  favorably  im- 
press the  entire  profession.  Failing  to  do  this  it  will 
lose  support — for  directorates  will  act  in  accordance 
with  the  views  of  their  members.  The  Federation  faces 
a  test  yeai'.  It  had  the  waste  survey  to  buoy  it  up  in 
1921.  Unless  it  soon  finds  an  activity  or  a  group  of 
activities  far  more  gripping  than  the  waste  survey,  we 
look  for  considerable  disaffection,  with  inevitable  change 
of  scope  or  of  organization. 

Quite  in  contrast  with  the  quiet  functioning  of  the 
organizations  mentioned  has  been  the  vigorous  activity 
of  the  American  Association  of  Engineers.  With  a  pro- 
gram that  lent  itself  well  to  publicity,  because  of  its 
incidence  upon  public  affairs,  it  has  impressed  itself  on 
its  membership  as  resourceful,  vigorous  and  effective. 
It  has  been  constantly  alert.  Headquarters  have  stimu- 
lated the  local  chapters  and  clubs;  the  latter,  in  turn, 
have  pressed  large  problems  upon  the  parent  organiza- 
tion. All  in  all  the  impression  made  is  that  of  an  organi- 
zation pulsing  with  life,  alert  to  its  opportunities, 
pushing  onward  with  vigor. 

Possibly  the  most  significant  fact  in  the  year's  rec- 
ord is  that,  despite  the  increase  in  dues  the  slump  in 
membership  has  not  been  large.  On  Dec.  1.  1921,  the 
membership  was  22,299  (of  which  3,000  were  students). 
This  represents  a  loss  of  only  1,700  in  the  .vear,  truly  a 
remarkable  showing  and  one  that  is  contrary  to  the 
predictions  freely  made  when  the  dues  were  advanced. 
Apparently  the  younger  members  of  the  profession  have 
felt  it  well  worth  while  to  carry  on  the  association's  ac- 
tivities. 

Should  the  A.  A.  E.  continue  its  vigorous  functioning 
it  will  furnish  a  desirable  spur  to  the  other  two  or- 
ganizations. Along  their  special  lines  there  is  oppor- 
tunity for  work  fully  as  vigorous,  though  in  the  case  of 
the  American  Society  of  Civil  Engineers  not  as  spec- 
tacular. Technical  work  has  not  as  strong  an  appeal  as 
the  rendering  of  per.sonal  or  public  services.  Never- 
theless, both  the  Am.  Soc.  C.  E.,  and  the  Federation 
have  much  to  learn  from  the  vigorous  activity  of  the 
A.  A.  E. 


A.G.C.  Makes 
Excellent  Progress 

IN  ANOTHER  field  of  communal  work  vitally  affecting 
construction — that  of  organized  contracting — there 
has  been  signal  progress.  The  Associated  General  Con- 
tractors, a  war-born  organization,  has  more  than  justi- 
fied the  enthusiasm  with  which  at  the  beginning  of  last 
year  we  welcomed  itf  growing  power. 

It  increased  its  membership  last  year  by  50  per  cent, 
but  more  than  that  it  has  displayed  a  remarkable  ability 
to  sense  how  it  can  serve  contracting  and  an  equal 
capability  in  execution.  There  has  been  scarcely  an 
activity  in  which  contracting  has  been  affected  in  which 
the  A.  G.  C.  has  not  borne  a  worthy  part.  In  some 
movements,  like  the  Unemployment  Conference,  it  has 
been  a  valuable  and  prominent  worker;  in  others,  like 
the  fall  letting  of  highway  contracts  and  the  proposed 
standardization  of  contract  documents,  it  has  taken  the 
laboring  oar  and  has  been  largely  responsible  for  get- 
ting the  activity  under  way.  It  has  worked  with  the 
railway  executives  on  railway  rates ;  it  has  called  unfair 
trade  practices  to  the  attention  of  the  manufacturers  in 
question;  it  has  been  vigilant  on  legislation  affecting 
construction;  it  has  started  to  accumulate  and  dissemi- 
nate figures  that  will  help  the  individual  contractor  con- 
duct his  work  with  a  better  understanding  of  business 
and  financial  conditions. 

Like  the  A.  A.  E.  it  has  proceeded  on  the  policy  that 
strength  in  its  subsidiary  organizations  is  an  important 
factor  in  the  strength  of  the  central  body ;  therefore,  the 
relations  between  headquarters  and  local  associations 
has  been  a  close  one.  Where  locals  were  lacking  they 
were  organized;  weak  locals  were  strengthened  by  advice 
and  encouragement.  As  a  result,  the  whole  organization 
is  pulsating  and  vigorous,  and  the  central  body  has  been 
able  to  carry  into  effect,  through  the  locals,  the  ideas  to 
which  the  entire  group  is  committed. 

This  is  a  welcome  situation  and  promises  well  for  the 
future  improvement  of  the  standards  of  contracting. 
That  the  room  for  improvement  was  large,  and  is  still 
large,  is  freely  admitted.  It  is  fortunate  that  the  as- 
sociation is  in  the  hands  of  strong  leaders.  The  objects 
to  be  accomplished  are  beyond  the  ability  of  any  but  a 
vigorous  management.  That  the  association  has,  and 
continued  success,  therefore,  seems  assured. 

Controversy  Over 

Practice  by  Corporations 

THE  OUTSTANDING  professional  question  before 
engineers  during  the  year  was  the  controversy  over 
permitting  corporations  and  mixed  partnerships  to  prac- 
tice engineering.  While  little  has  been  said  about  the 
matter  for  some  months,  the  controversy  is  not  settled. 
Both  the  American  Society  of  Civil  Engineers  and  the 
Federated  American  Engineering  Societies  have  com- 
mittees considering  the  subject.  Both  of  them  are  to 
report  this  month,  and  it  is  not  impossible  that  the  con- 
troversy may  then  break  out  anew. 

When  the  public  discussion  of  the  matter  ceased 
neither  side  had  fully  convinced  the  other.  If  anything, 
the  drift  was  in  the  corporation  ranks  and  toward  the 
views  of  those  who  contended  that  the  practice  of  en- 
gineering should  be  restricted  to  individual  registered 
engineers  and  to  partnerships  and  corporations  com- 
posed wholly  of  engineers.    The  fundamental  arguments 
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certainly  favor  those  who  take  the  strict  professional 
viewpoint.  Mca-eover,  theirs  is  by  all  odds  the  safest 
course.  Those  who  defend  the  opposite  point  of  view 
fall  back  on  the  claim  that  in  practice  no  serious  harm 
has  been  done  the  engineering  profession  by  the  mixture 
of  professional  practice  with  business.  This  claim,  of 
course,  is  most  vigorously  disputed  and  both  sides  make 
strong  cases,  one  for  the  lapse  in  professional  attitude 
on  the  part  of  corporations  and  the  other  for  lapses  of 
individuals.  When  the  case  is  considered  in  the  light  of 
experience,  it  is  apparent  that  the  character  of  in- 
dividuals is  the  determining  factor  in  their  conduct  and, 
therefore,  the  ai-gument  gets  nowhere  when  each  side 
is  intent  upon  exposing  the  moral  delinquencies  in  the 
opponent's  camp. 

The  controversy  has,  we  believe,  been  of  value  in 
bringing  to  the  fore  the  question  whether  engineers  are 
really  concerned  in  creating  a  professional  status  for 
their  calling.  It  has  encouraged  an  inquiry  into  funda- 
mentals, which  is  always  valuable.  It  has  emphasized 
the  need  for  greater  communal  concern  regarding  the 
conduct  of  individual  practitioners,  and  has  brought  a 
realization  that  it  is  within  the  power  of  engineering 
organizations  to  determine  what  their  standing  before 
the  public  shall  be.  As  a  result  of  the  controversy  it  is 
now  keenly  appreciated  that  engineers  have  been  very 
indifferent  to  the  conduct  of  their  fellows  whether  prac- 
ticing as  individuals,  partnerships,  or  corporations.  If 
a  strengthening  of  the  sense  of  the  moral  responsibility 
of  engineering  societies  to  the  public  has  been  brought 
about,  this  alone  will  have  made  the  controversy  over 
the  registration  of  corporations  a  decided  contribution 
toward  professional  advancement. 

Water-Power 
Development  Lagging 

DESPITE  hopes  entertained  a  year  ago  water-power 
development  continues  to  lag  behind  its  possibili- 
ties. High  costs  of  construction  (two  to  four  times  as 
great  as  for  steam-developed  electricity)  continue  to  be 
almost  prohibitive  except  where  coal  is  not  in  compe- 
tition. It  would  take  many  years  of  operating  savings 
to  offset  the  additional  tax  that  excessive  first  costs 
would  impress.  The  tabulation  on  another  page  shows 
that  some  sizable  projects  have  been  undertaken,  but 
that  practically  all  are  in  the  West  where  water-power 
is  practically  the  only  power  possible  and  where  its 
horsepower  cost  is  relatively  low.  In  the  East  the  new 
plants  are  mostly  enlargements  of  existing  systems, 
where  the  demand  requires  immediate  increased  capacity. 
Although  eighteen  months  have  elapsed  since  the  sign- 
ing of  the  federal  water-power  act,  the  developments 
under  that  act  are  disappointingly  small.  As  noted  in 
the  Federal  Water  Power  Commission's  report,  sixteen 
or  more  million  horsepower  are  represented  in  the  pre- 
liminary applications.  Only  about  500,000  hp.,  however, 
are  represented  in  actual  construction  and  by  far  the 
greater  part  of  that  is  at  Niagara  Falls  which  would 
have  gone  ahead  anyhow.  Here  again  the  main  deter- 
rent is  no  doubt  the  high  cost  of  construction  coupled 
with  the  high  rate  of  money  in  the  early  part  of  the 
year.  The  latter  ( ondition  is  somewhat  ameliorated  but 
the  former  still  seriously  affects  hydro-electric  con- 
struction, especially  that  which  must  operate  under  such 
rigid  government, supervision  as  will  the  federal-grant 
plants.  I* 


This  latter  restriction  is  being  made  much  of  by  the 
public-utility  interests.  They  claim  that  the  commis- 
sion's regulations  as  to  depreciation  reserves  practically 
prohibit  development  under  the  law.  The  question  is 
confused  but  seems  to  be  more  a  matter  of  possibilities 
than  actualities,  for  by  far  the  larger  part  of  the  pro- 
posed developments  must  submit  to  regulations  of  state 
boards  rather  than  the  federal  commission.  The  powers 
of  the  federal  commission,  however,  in  this  respect  are 
vague  and  need  court  interpretation  or  amendment. 
Some  other  features,  too,  need  clarification,  among  which 
is  the  definition  of  "navigable  water,"  so  that  the  line 
between  state  and  federal  power  control  will  be  clearly 
defined.  At  the  same  time  the  commission  needs  to  be 
given  a  more  definite  status  than  is  afforded  by  part-time 
work  of  three  members  of  the  Cabinet.  It  has  a  most 
important  function  in  the  government  and  should  be 
equipped  with  a  permanent  and  independent  personnel  so 
that  its  policies  and  acts  may  be  fairly  consistent. 

Flood  Protection 
a  Pressing  Problem 

WITH  multiplied  argument  the  past  year  has  rein- 
forced the  belief  of  those  who  have  predicted  great 
responsibilities  for  the  civil  engineer  in  flood  protec- 
tion. The  past  three  months  witnessed  the  virtual 
completion — for  purposes  of  practical  protection  against 
great  disasters  at  any  rate — of  the  huge  regional  pro- 
tection project  worked  out  for  the  Miami  Valley,  in 
southwestern  Ohio.  The  retarding-basin  dams  of  the 
system  are  completed,  and  only  finishing  operations  and 
some  additional  channel  improvement  remain.  More 
modest  in  its  proportions,  but  yet  noteworthy  in  flood 
history,  is  the  Mill  Creek  improvement  in  Erie  which 
has  recently  been  finished.  Thus  two  potential  sources 
of  destruction  have  been  put  under  control,  out  of  the 
scores  and  hundreds  which  the  country  contains.  Of 
these  others,  however,  three  streams,  a  thousand  miles 
apart,  sent  down  devesting  floods  over  Pueblo.  San 
Antonio  and  Phoenix.  Two  of  these  communities  at 
least  were  well  enough  aware  of  their  danger  that  they 
had  previously  contemplated  the  construction  of  protec- 
tive works;  in  fact,  urgent  warning  of  coming  flood 
damage  had  been  given  by  engineers  within  a  year  or 
two.  Here,  then,  we  face  an  impressive  demonstration 
of  the  urgency  of  the  flood  problem  for  every  valley  city. 
All  three  communities  have  moved  promptly  to  develop 
plans  and  start  construction  on  flood  protection,  and  it 
may  be  expected  that  these  works  will  get  under  way 
within  the  coming  year.  With  these  new  object  lessons 
before  them,  citizen  as  well  as  engineer  will  attain  to  a 
higher  appreciation  of  flood-protection. 

The  Municipal 

Financing  Problem 

THE  record-breaking  billion-dollar  municipal  bond 
sales  in  the  United  States  during  1921,  reported 
with  other  pertinent  data  elsewhere  dn  this  issue,  raise 
questions  that  are  not  discussed  in  that  article.  Chief 
among  these  is  the  effect  of  such  huge  issues  upon 
municipal  tax  and  debt  limits.  This  must  be  considered 
in  the  light  of  the  construction  that  was  deferred  by  the 
war  and  must  be  carried  out  now  at  increased  cost. 
The  high  interest  rates  on  mounting  debts  and  the  high 
operating  costs  in  the  whole  municipal  field  must  press 
hard  upon. the  rigid  limits  on  taxation  and  debt  under 
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which  most  cities  work.  Reduced  to  1913  buying  power 
terms,  the  bond  sales  of  1921  were  the  equivalent  of  a 
half-billion  instead  of  a  billion  dollars.  The  same  fac- 
tor must  be  borne  in  mind  in  considering  that  the  actual 
sales  for  the  five  years  1916-20  totaled  1,337  millions 
compared  with  the  1913  sales  of  403  millions,  and  that 
2,015  million  dollars  would  have  been  requii-ed  for  the 
five  years  on  the  1913  price  base  to  keep  pace  with  the 
sales  of  that  year.  This  gives  a  shortage  of  678  millions 
for  the  five  years,  with  no  allowance  for  growth  in  popu- 
lation and  other  conditions  demanding  increased  bond 
issues. 

It  is  easy  to  say  that  the  taxpayers  of  the  country 
cannot  stand  the  combined  strain  of  catching  up  and  of 
meeting  higher  construction  and  capital  charges.  Before 
reaching  any  such  conclusion  one  should  consider  such 
things  as  what  the  real  increases  are  in  per  capita  debt 
compared  with  per  capita  wealth;  what  portion  of  the 
bonds  go  for  revenue  producing  services  and  how  ex- 
tensively both  bond  issues  and  taxes  are  being  affected 
by  mere  shifts  from  private  to  public  agencies  of  the 
numerous  services  incident  to  city  life.  Many  other 
data,  not  now  available — particularly  not  in  comparable 
form — are  needed  before  sound  conclusions  as  to  tax 
and  bond  burdens  can  be  drawn.  But  the  data  are  not 
likely  to  be  forthcoming  soon.  Meanwhile  municipal 
financing  problems  press  for  solution. 

For  the  immediate  future  the  chief  hope  lies  in  the 
more  careful  framing  of  municipal  budgets.  If  this  is 
to  be  of  the  greatest  possible  helpfulness,  our  cities  and 
towns  must  go  beyond  a  yearly  budget — although  such 
a  budget  properly  framed  would  be  an  innovation  and 
great  advance  for  many  cities.  Far-reaching  municipal 
programs,  carefully  framed  by  engineers,  financiers  and 
representatives  of  all  the  people  and  their  needs,  must 
become  the  rule  instead  of  the  exception.  These  pro- 
grams should  forecast  their  effect  upon  the  net  debt 
of  the  city  and  upon  the  tax  rate.  Such  programs 
would  cover  three  and  ultimately  five  to  ten  years. 
They  would  consider  expenditures  in  the  light  of  rela- 
tive needs  and  values  and  should  schedule  them  for 
immediate,  early  and  future  incurrence,  according  to 
relative  importance  and  the  state  of  the  public  purse. 
The  value  of  this  is  not  evident  to  the  average  city 
councilman  but  needs  no  explanation  to  the  engineer. 
There  is  work  here  for  not  only  municipal  engineers 
but  for  all  public-spirited  members  of  the,  profession. 

The  Trend  of 
Highway  Thought 

ANY  APPRAISAL  of  accomplishment  in  the  highway 
field  during  the  past  year  would  fall  far  short  of 
being  a  true  pictui-e  if  it  were  limited  to  an  inventory 
of  physical  progress — the  mileage  of  roads  constructed 
and  maintained,  the  volume  of  materials  used  and  the 
sums  actually  spent  or  made  available.  A  few  years  ago 
such  an  analysis  would  have  been  satisfying.  Today 
other  factors — the  new  thinking  along  research  and 
economic  lines — must  have  a  place  in  any  retrorspect  or 
prospect  of  highway  activities. 

The  state  highway  engineer,  especially,  is  revising  his 
conception  of  his  duties  and  from  the  problems  of  design 
and  construction,  important  as  they  are,  is  turning  to 
studies  of  traffic  and  to  its  influence  on  future  highway 
development.  This  is  particularly  noticeable  in  the 
Eastern  States,  where  the  remarkable  increase  in  the 


volume  and  tonnage  of  commercial  vehicle  traffic  has 
placed  upon  the  state  highway  departments  responsi- 
bilities unknown  a  decade  ago.  The  research  develop- 
ments, too,  lie  to  an  important  extent  in  the  domain  of 
traffic  economics,  as  distinguished  from  structural 
design — though  obviously  all  highway  research  is 
activated  by  an  economic  motive. 

State  highway  officials  are  now  keenly  aware  of  the 
paucity  of  information  upon  which  to  formulate  econom- 
ically sound  road  policies.  The  realization  of  the  press- 
ing need  for  comprehensive  data  on  the  amount  and 
character  of  traffic  and  its  influence  on  the  road  surface 
is  reflected  in  the  research  activities  of  the  U.  S.  Bureau 
of  Public  Roads  and  of  some  of  the  states,  notably  Illi- 
nois, in  the  stimulating  and  co-ordinating  work  of  the 
highway  research  division  of  the  National  Research 
Council  and  in  the  unusually  complete  ti-afiic  census 
which  has  been  made  in  Connecticut. 

In  its  relation  to  highway  transport  problems,  the 
term  "research"  must  not  be  misunderstood.  It  is  not 
confined  within  narrow  laboratory  limits.  Its  scope 
includes  economics,  including  traffic  studies  and  cost  of 
transport;  operation,  including  control  of  traflRc,  the 
planning  of  systems  of  transport  and  maintenance;  de- 
sign of  roads,  including  subsoil  studies,  base  courses  and 
surface;  design  of  vehicle,  involving  effect  of  loads, 
economy  of  operation  and  maintenance;  and  construc- 
tion, comprising  materials,  plant  design  and  control, 
and  construction  methods'. 

Involving  the  traffic-economics  concept,  also,  is  the 
active  thought  which  highway  engineers  are  giving  to 
motor-vehicle  legislation,  with  particular  regard  to 
limitations  of  weight,  size  and  speed  of  motor  trucks, 
and  the  establishment  of  a  scale  of  license  fees  which 
will  insure  a  road  maintenance  fund  adequate  for  the 
upkeep  of  the  system.  The  utter  lack  of  uniformity  in 
motor-vehicle  laws  in  the  48  states  was  shown  by  a 
detailed  survey,  the  results  of  which  were  published  in 
this  journal  Sept.  1.  Except  in  a  few  instances,  license 
fees  for  motor  trucks  bear  little  relation  to  the  destruc- 
tive influence  of  these  vehicles  on  the  highway  system. 
This  field  of  motor-vehicle  legislation  offers  profitable 
opportunity  for  study  on  the  part  of  highway  engineers, 
and  one  that  they  are  not  neglecting. 

Highway  ti'ansport  economics,  too,  has  occupied  a 
prominent  place  in  the  programs  cri  engineering 
societies.  A  number  of  traffic  conferences,  notably  those 
at  New  Haven,  Baltimore,  and  Ann  Arbor,  have  been 
held.  The  American  Society  of  Civil  Engineers,  at  its 
forthcoming  annual  meeting,  will  make  this  a  prom- 
inent feature.  It  was  an  outstanding  topic  at  the  i-ecent 
annual  meeting  in  Omaha  of  the  American  Association 
of   State   Highway   Officials. 

The  past  year,  therefore,  marks  a  real  advance  in 
highway  thought.  The  highway  engineer  now  realizes 
that  he  is  not  merely  a  technical  specialist  concerned 
solely  with  the  design  and  maintenance  of  a  roadway 
structure,  but  that  he  is  in  the  biishiess  of  furnishing 
transportation  to  the  public  at  minimum  cost.  His  job 
then  involves  not  merely  the  provision  and  maintenance 
of  the  minimum  possible  convenience  for  traffic  but  the 
devising  of  a  system  that  will  be  inviting,  convenient 
and  that,  at  minimum  expense,  will  year  by  year  expand 
to  serve  the  trafl^c  needs  of  the  community.  The  engi- 
neer must  take  a  broad  view  if  he  is  to  do  his  job 
satisfactorily.  He  must  visualize  the  future.  He  must 
see  the  place  of  the  road  in  the  whole  economic  picture. 
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Statistics  of  Construction  Cost  and  Volume 

Engineering  News-Record  Construction  Cost  Index—Engineering  News-Record  Construction  Volume  Index- 
Spring  Material  Prices.  1913-21— Laior  Rales  for  \92\— Contracts  Let  1920  and  \92\ 


Spring  Prices  of  Construction 
Materials  Since  1913 


The  smaller  table  showing  the  price  situation  at  the 
beginning  of  the  several  years  does  not  include  cement, 
lumber  or  brick.    Cement  (f.o.b.  Chicago,  without  bags) 


ENGINEERING  NEWS-RECORD'S  comparison  of 
spring  prices  of  construction  materials  has  been 
published  once  a  year  since  1919  (Jan.  16,  1919;  Feb. 
12,  1920;  Mar.  3,  1921).  The  accompanying  larger 
tabulation  gives  prices  of  the  principal  materials  in 
the  New  York  market,  for  cement  in  Chicago,  and  on 
structural  steel  at  the  Pittsburgh  mill  as  well  as  in  New 
York  warehouses.  In  January,  1919,  we  suggested  that 
a  reasonable  price  schedule  might  be  the  average  spring 
prices  from  1913  to  1918 — that  is,  from  the  first  pre-war 
year  to  the  current  date.  We  have  since  repeated  the 
suggestion,  and  it  is  interesting  to  note — from  the 
smaller  tabulation — how  price  levels  have  been  ever 
more  nearly  approaching  this  schedule. 

At  the  beginning  of  1919  the  price  average  of  the 
twelve  materials  in  the  smaller  table  was  69  per  cent 
above  the  general  average  of  spring  prices  of  1913  to 
1918,  inclusive;  at  the  beginning  of  1921,  the  average 
had  fallen  to  31  per  cent;  at  present  the  average  stands 
at  only  2  per  cent  above  the  general  average  of  spring 
prices  for  the  nine  years  of  1913  to  1921. 


PRICE  SITf.^TIONS  IN  SPRIXG.   1919  AND   1921 
(+  indicates  increase;    —  indir*ates  decrease) 


0  .2  °< 

1  SO  I" 

Materials  B,"""  "■ 

Crushed  stone.  New  York +   42 

Sand,  New  York -1-100 

Gravel,  New  York +120 

Cast  iron  pipe.  New  York -f  9 ! 

Structural  shapes.  New  York.  .  ,  -f-  52 

Tank  plates.  New  York +58 

Linseed  oil.  New  York +62 

Freight  Pittsbiu-gh  to  New  Y'ork 
or  Chicago  on  finished   steel 

products +35 

Steel  sheetpiling,  Pittsburgh  mill  +  1 05 

Structural  shapes,  Pittsburgh  mill  +   56 

Reinforcing  bars.  Pittsburgh  mill  +  58 
Reinforcing     bars.     New     York 

warenou.=e +  51 

Average   +  69 


is  only  19  per  cent  above  the  general  average  of  spring 
prices  of  crment ;  Southern  pine  is  20  per  cent  above  in 
the  New  York  market ;  brick,  dock,  is  38  per  cent  above. 


+  32 
+27 
+  14 
+  9 
—18 
—11 
—27 


+76 
—18 
—39 
+  15 


ENGINEERING  NEW.=!-RECORD  COMPARISON  OF  SPRING  CONSTRUCTION  MATERIAL  PRICES  SINCE   1913 
All  Prices  New  York  Except  Otherwise  Stated 


(Ic  w  O 

April,  1913  $1.19     $28  50       $7.00 

May,  1913  1.19       28.50         7.00 

June,  1913.  ..  1.19       28.50        7.00 

Average $1 .  19 

April,  1914 $112 

May,  1914 1.12 

June,  1914 1.12 

Average $1.12 

April,  1915.... $1.11 

May,  1915 I    II 

June.  1915 1.15 

.\verage $1 .  12 

April.  1916 $1   42 

May,  1916 1   46 

June,  1916 1   46 

.\verage $1 .45 

April,  1917 $1.76 

May,  1917 1,90 

June,  1917 1   91 

Average $1 .  86 

.\pril,1918 $1.96 

May,  1918 1   96 

June,  1918 2.00 

.\verage $1  97 

April,  1919 $2  00 

May,1919 2.00 

June,  1919 2  00 

Average $2 .  00 

April,  1920 $2  00 

May,  1920 20 

June,  1 920 2.15 

Average $2.08 

April,  1921 $2.17 

May,  1921 2.17 

June,  1921 2.17 

Average $2.17     $46  25     $15.00 

General  Average $166      $39  69     $10  5.3 

Dec.  15,  1921 $197      $47.^0     $1450 
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5.75 

26  50 

6.00 

$27.75 

$5.75 

$31    50 

$8,50 

31    50 

7  25 

30.50 

8.00 

$31.00 

$7.90 

$32  75 

$9.50 

34.75 

11.50 

39.75 

10.25 

$35.75 

$10.40 

$42.75 

$10.25 

42  75 

10.00 

43.25 

10,25 

$43  00 
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$45  no 
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S15.00 
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$0.90 

$0  50 

$0.85 

$24,00 

$2.15 

$1.70 

$1.50 

$2.25 

$1.60 

$1    61 

$0,084 

$0  48 

2.15 

1.65 

1.50 

2.25 

1.60 

1    61 

0.084 

0  50 

23,00 

2   15 

1.50 

1.50 

2.25 

1    60 

1  .61 

0.084 

0.48 

$0.90 

$0 .  50 

$0.85 

$23  50 

$2.15 

$1.62 

SI.  50 

$2.25 

$1.60 

$1  61 

$0,084 

$0.49 

$0   95 

$0  50 

$0.90 

$22,00 

$1,95 

.$1.15 

$1    20 

$2  25 

$1.60 

$1.31 

$0  084 

$0  54 

1   85 

1.15 

1.15 

2.25 

1.60 

1.31 

0.084 

0  54 

0  95 

0  50 

0   90 

20.50 

1.85 

1.10 

1.15 

2.25 

1.60 

1.31 

0.084 

0.53 

$0.95 

$o..so 

$0  90 

$21. SO 

$1.85 

$1.13 

$1.17 

$2.25 

$1.60 

$1.31 

$0,084 

$0.54 

$0.90 

$0,85 

$20.00 

$1.90 

$1.15 

$1.15 

$1.95 

$1.60 

$1    36 

0.85 

20,50 

1.90 

1.20 

1.15 

2.00 

1.50 

1.32 

1.05 

0.85 
$0.85 

22.00 
$20.75 

1.90 
$1.90 

1.20 
$1.18 

1.20 
SI.  17 

2.00 
$1.97 

1.50 
$1.53 

1.37 
$1.35 

$1.00 

$0  95 

$0,40 

$0,80 

$30,50 

$2.50 

$2.50 

$2.45 

$3.10 

$2.50 

$2  50 

$0  81 

2.50 

2.75 

2.50 

3.25 

2.50 

2  65 

$0.45 

SO.  90 

30.50 
$30.50 

2.30 
S2.55 

2.75 
52. 67 

2.50 
$2.47 

3.10 
$3.15 

2.50 
$2.50 

2.75 
$2.65 

$0  95 

$0.81 

$  0.50 

$1,25 

$47.50 

$3.75 

$3.88 

$3.35 

$5  00 

$1.04 
1.21 

1  ,35 

55,50 

3.80 

4.00 

3.50 

' 

1.25 

55.50 

5.00 

4.31 

3.50 

7.00 

$0.50 

$1.30 

551.70 

$4.15 

itM  $3.45 

$5.80 

$1.25 

$1  19 

$1.75 
1.75 
1   75 

$1.25 
1.25- 

$2.00 
2.00 

$55.35 
55  35 

$4.20 
4.20 

$3.00 

3.00 

$2.90 
2.90 

$4. 09 J 
4.091 

$3.10 
4.00 

$4.45 
4  45 

$0.14 
0   !4 

$1.55 

$1  25 

$2.00 

$57.35 

4.20 
$4  20 

3.00 
S3  00 

2.90 
$2  90 

4.09i 
$4,095 

4.00 
$3  70 

4,45 
$4   45 

0,14 

1.58 

$1.75 

$0  14 

$1.56 

$1   75 
1.75 
1   75 

$1,25 
1    25 

$2.00 
2  00 

$57.70 
57.70 

$3  47 
3  47 

$2  45 
2,45 

$2,35 
2,35 

$3.37 
3   37 

$2.55 
2.55 

$3,67 
3  67 

$0    159 
0   153 

$1.55 

$1.25 

$2.00 

$56.03 

$3.47 

2  45     2.35 
$2.45  $2.35 

3.37 
$3.37 

2.55 
$2.55 

3,67 
$3.67 

0,153 

1.76 

$1.75 

$0  155 

$1  65 

2    15 
2    15 

1^50 
1   50 

$1  42 

$2.25 
2.50 
3.00 

$2,58 

$72  30 
76.30 
76  30 

$74  97 

$5  00 
5  00 
4.47 

$4.83 

$4.00  $4  00 
4  00     4.00 
4.00     3.75 

$4  00  $3.92 

$5  00 
5.00 
5.00 

$5.00 

$3.65 
3.65 
3.65 

$3  65 

$5.00 
5.00 
4.67 

$4  89 

$0.2274 
0.2274 
None 

$1.87 
1.87 
1.73 

$0  2274 

SI  83 

1.95 
1.95 

1.25 
1.25 

$2  50 
2.50 
2  50 

$63.30 
63.30 
58.30 

$3.33 
3.33 
3.33 

$2.00 
2,20 
2,20 

$2,00 
2.10 
2.10 

$3.28 
3.38 
3.38 

$2.55 
2.55 
2,55 

$2.00 
2   40 
2.40 

$01 156 

$0.73 
0.67 
0.80 

$1  95 

$1.25 

$2  50 

$61  60 

$3  3.3 

$2  IS 

$2   10 

$3  35 

$2  55 

$2,25 

$0  25 

$1    85 

$1  00 

$1.54 
$1   75 

$44  21 
$48  00 

S3  16 

$2  .58 

$2.47 
$1   50 

S2  34 
$2.68 

S2  83 
$1  50 

$2  W 
$1.80 

$3  11 

$2  78 

$0   1045 
$0   128 

SO  98 
$0  72 

January  5,  1922 
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Construction  Cost  Index  Number- 
Derivation  and  Values 

T7NGINEERING  NEWS-RECORD'S  Construction 
/>  Cost  Index  Number  is  a  national  index  of  gen- 
eral construction  cost  in  tlie  United  States.  For  that 
reason  in  its  computation  only  the  great  basic  materials 
and  common  labor  are  considered.  Steel,  cement  and 
lumber  are  the  fundamental 
materials  of  the  construction 
industry,  and  the  rate  paid 
common  labor  eventually  de- 
termines the  cost  of  labor. 
The  importance  of  the  cost  of 
brick,  sand,  gravel,  crushed 
stone,  and  the  rest,  is  not 
minimized ;  but  these  ma- 
terials are  usually  produced 
locally  and  their  prices  are 
subject  to  fluctuating  local 
conditions. 

The  E.  N.-R.  Construction 
Cost  Index  Number  is  not 
referred  to  Boston  or  Seattle, 
to  Minneapolis  or  El  Paso 
but  to  the  3,507,640  sq.mi.  of  the  United  States. 
Change  in  towing  rates  on  the  Hudson  River  will 
affect  the  price  of  brick  or  crushed  stone,  alongside  dock, 
New  York,  without  making  any  change  whatever  in  the 


Statistics  of  Construction 


3  X  12-in.  to  12  x  12-in.  Southern  pine  to  contractors  in 
New  York,  and  the  average  price  of  common  labor  in  the 
eighteen  to  twenty  cities  listed  in  Eyigineemig  News- 
Record  in  the  first  issue  of  each  month.  The  prices  are 
those  obtaining  in  the  last  week  of  each  month  and  pub- 
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lished  in  the  first  issue  of  each  month.  The  quantities 
of  these  materials  and  the  number  of  man-hours  used 
in  computing  the  Index  Number  were  selected  so  that 
the  total  cost  (quantities  multiplied  by  prices,  and  added 


ENGINEERING  NEWS-RECORD  CONSTRUCTION  COST  INDEX  NUMBER— \9U  TO  1921 

1914             1915             1916             1917  1918  1919  1920 

January 89.22           87.12  130.46  167.75  184.51  198.05  206.55 

February 99.22  87.36  134  46  167.75  184.51  201.50  225.10 

March 99.22  87.66  142.96  175.66  184.51  198.05  240.85 

■/April..                             .  99.22  90.16  147.31  183.41  186.01  191.25  265.20 

May 99.12  90.16  148.86  187.61  186.01  191   25  268.90 

June 97.62  88.96  146.51  199  26  186.31  191.85  273.80 

/July 98.12  90.51  145.76  204.01  188.65  193.65  265.65 

August 99.36  91.76  146.56  198.41  193.85  196  65 

September 100.36  93.01  149.56  190  31  193.85  202.85 

■October 99.76  96.16  152.91  167.11  193.85  202.25 

November 97.26  101.06  155  66  166.51  193.55  206.85  255.32 

December 97.51  107.06  167.15  167.11  194.75  206.85  251.62 

Averages 98.00  92.58  147.35  181.24  189.20  199.26  251.28 
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nationwide  cost  of  construction.  On  the  other  hand,  a 
price  movement  in  either  steel,  cement  or  lumber  wields 
an  influence  that  is  almost  invariably  continental  in 
scope. 

The  E.N.-R.  Construction  Cost  Index  Number  is  based 
on  the  prices  of  steel,  cement,  lumber  and  common  labor 
in  1913.  Furthermore,  these  materials  and  common 
labor  are  weighted  according  to  their  relative  impor- 
tance as  adjudged  by  Engineering  News-Record.  These 
weightings  are:  Steel,  37.50  per  cent;  cement.  7.14  per 
cent;  lumber,  17.10  per  cent;  labor,  38  per  cent.  The 
weightings  were  determined  by  studying  the  annual 
production  of  the  three  prime  materials  and  the  number 
of  common  laborers  (exclusive  of  farm  labor)  in  the 
United  States.  The  markets  considered  are  structural 
steel  in  Pittsburgh,  cement  without  bags  f .o.b.  Chicago; 
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together)  for  1913  would  be  $100  for  a  "unit  of  con- 
struction." 

For  example,  if  the  quantities  are  2,500  lb.  of  struc- 
tural steel,  six  barrels  of  cement,  600  ft.b.m.  of  lumber, 
and  200  man-hours,  and  the  prices  ai-e  $1  per  100  lb.  for 
shapes,  $1.19  per  net  bbl.  of  cement,  $28.50  per  1,000 
ft.b.m.  of  lumber,  and  17  cents  per  hour  for  common 
labor,  the  total  computation  will  be  $99.74;  100  is  the 
base  E.  N.-R.  Construction  Cost  Index  Number. 

The  accompanying  tabulation  gives  the  Engineering 
News-Record  Construction  Cost  Index  Number  for  every 
month  from  1913  to  January,  1922,  while  the  chart 
gives  both  the  monthly  and  yearly  numbers. 


Construction  Volume  Index  Number 
Since  1913 

THE  E.  N.-R.  Volume  Index  Number,  placing  present 
value  of  contracts  let  on  a  1913  purchasing  basis, 
was  announced  in  the  issue  of  Oct.  20,  1921,  p.  670.  Its 
purpose  is  to  show  actual  amount  of  construction  in 
pre-war  terms  rather  than  the  current  money  value  of 
contracts  let.  For  example:  Engineering  contracts 
let  in  1921  aggregated  $1,231,370,965,  against  $690,539,- 
644  in  1913.  This  comparison  is  spectacular,  optimistic, 
but  misleading,  because  the  1913  dollar  was  worth  100 
cents  whereas  the  average  1921  dollar  by  comparison 
bought  only  491  cents  worth  of  construction. 

The  Volume  Inde.x  Number  is  based  on  1913 — despite 
the  fact  that  this  was  a  subnormal  construction  year 
by  15  to  25  per  cent — for  two  reasons:  1913  is  the  last 
pre-war  year,  and  most  index  numbers  (including  the 
E.  N.-R.  Construction  Cost  Index  Number)  are  based 
on  1913  prices.  As  a  matter  of  fact,  1913  is  normal 
neither  as  regards  the  volume  of  construction  nor  the 
monthly  distribution  as  shown  by  contracts  awarded. 
To  correct  the  latter  condition  current  monthly  volumes 
are  compared  with  the  average  monthly  value  of  con- 
tracts let  in  1913.  In  other  words,  as  an  example,  the 
value  of  contracts  in  July,  1913,  which  was  $106,011,049, 
is  not  compared  with  the  value  of  contracts  let  in  July, 
1921,  which  was  $84,791,980,  but  with  the  average 
monthly  value  in  1913,  which  was  $57,545,000. 

Letting  C  represent  the  value  of  contracts  let  in  1913 
(or  any  fraction  of  1913),  C,  the  value  for  1921  (or 
the  same  fraction  of  1921),  /  the  E.  N.-R.  Construction 
Cost  Index  Number  for  all  or  the  considered  part  of 


1913,  and  /,  the  Cost  Index  Number  for  all  or  the  same 
part  of  1921,  the  formula  for  computing  the  Volume 
Index  Number  is: 


Vol.  Index  No.  = 


But  /  and  C  are  constants — 100  and  $57,545,000  rfor 
and  month  of  1913)  or  100  and  $690,540,000  for  the 
whole  of  1913;  therefore, 

(J 
Monthly  Vol.  Index  No.  =  Vmr  /lr/^T 
5(o,4o0/i 

Yearly    Vol.    Index   No.  = 


6,905,400/, 

Thus  computed,  the  Volume  Numbers  for  the  months 
of  1921  and  for  the  entire  year  were  as  shown  below: 

Engineering  News-Record 

Construction  Volume  index  number, 

1913  TO  1921 

1913  (entire  year)  .  100 

1921  (entire  year) 88 

1920  (entire  year) 91 

1921 

January  41 

February    43 

March _ 88 

April 86 

May 90 

June ,.    _ 117 

July 90 

August    94 

September 114 

October 109 

November......... 101 

December  118 


Trend  of  Labor  in  the  United  States 

1A.B0R  rates,  the  cost  of  living  and  the  prices  of  con- 
^struction  materials  all  reached  their  peaks  in  1920, 
and  have  since  been  declining.  The  labor  peak,  as  shown 
by  Engineering  News-Record's  monthly  averages  of 
common-labor  rates  in  the  twenty  cities,  was  in  Septem- 
ber, when  the  average  rate  was  62]  cents  per  hour.  The 
Bureau  of  Labor  Statistics  gives  the  cost-of-living  peak 
as  occurring  in  June,  at  117  per  cent  above  1913.  Con- 
struction cost  also  reached  the  peak  in  June,  when  the 


RATES  FOR  BUILDING  TRADES  LABORERS  IN  TWENTY-ONE  CITIES. 
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E.  N.-R.  Cost  Index  Number  was  273.80.  The  large 
chart  shows  the  costs  of  common  labor  and  of  living. 

The  average  rates  received  in  the  skilled  building 
trades  in  twenty-one  important  American  cities  during 
January,  1921,  are  here  shown  as  compared  with  the 
current  wage  schedules.  Of  the  six  classes  of  skilled 
labor  considered,  structural  iron-workers  appear  to  have 
received  the  heaviest  wage  reductions.  Throughout  the 
twenty  points  in  the  United  States  and  the  one  In 
Canada,  during  the  first  week  of  January,  1921,  the 
highest  rate  paid  structural  iron-workers  was  $1.25  in 
Boston,  Chicago,  Dallas,  Detroit,  Pittsburgh  and  St. 
Louis;  lower  rates  in  the  other  cities  brought  the  aver- 
age down  to  $1.06  per  hr.  The  average  rate  now  being 
paid  is  96c.  per  hr.  or  a  reduction  of  9.4  per  cent. 

Carpenters,  at  the  beginning  of  1921,  were  paid  an 
average  rate  of  99c.,  which  has  been  reduced  to  the 
current  average  of  90c.  per  hr.  or  a  reduction  of  9  per 
cent.  The  highest  rate  paid  carpenters  during  the  first 
week  of  January,  1921,  was  $1.25  in  Chicago,  Pittsburgh 
and  St.  Louis;  the  lowest  being  75c.  in  Montreal,  and 
80c.  in  Baltimore  and  Atlanta.  The  highest  prevailing 
rate  for  carpenters  at  present  is  $1.12i  in  New  York; 
the  lowest  60c.  in  Montreal  and  70c.  in  Atlanta.  St. 
Louis  rates  for  carpenters  are  at  present  a  little  higher 
than  they  were  a  year  ago. 

Bricklayers  were  receiving  in  the  first  week  of  Janu- 


Statistics  of  Construction 

Hod-carriers  are  next  in  order  of  reduction  with  an 
8.3  per  cent  cut  in  the  average  rate.  The  average  in  the 
first  week  of  January,  1921,  was  72c.;  the  current  aver- 
age 66c.  per  hr.  The  highest  rate  then  paid  was  $1  in 
San  Francisco,  Pittsburgh  and  Los  Angeles;  the  lowest 
35c.  in  Atlanta.  The  highest  current  rate  is  $1.12*  in 
Los  Angeles  and  the  lowest  30c.  per  hr.  in  Atlanta. 

280 
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MOVEMENT  OF   COMMON   LABOR   AND    LIVING    COSTS 


ary,  1921,  an  average  wage  of  $1.16,  which  was  reduced 
6.8  per  cent,  making  the  present  average  rate  $1.08 
per  hr.  The  highest  rate  paid  in  January,  1921,  was 
$1.50  in  Pittsburgh;  the  lowest  80c.  in  Montreal  and  $1 
per  hr.  in  Baltimore,  Cleveland  and  New  Orleans.  The 
highest  current  rate  is  $1,371  in  Denver;  the  lowest 
80c.  in  Montreal  and  90c.  in  Boston  and  Atlanta. 


Hoisting  Engineers  were  cut  from  an  average  of  $1.01 
to  96c. — a  reduction  of  4.9  per  cent.  The  highest  rate 
for  the  first  week  of  January,  1921,  was  $1.25  in  New 
York  and  St.  Louis,  the  lowest  60c.  in  Montreal  and  87  Jc. 
per  hr.  in  Seattle,  Los  Angeles  and  Baltimore.  The 
highest  prevailing  rate  is  $1,374  in  St.  Louis;  the  low- 
est 50c.  in  Montreal;  80c.  in  Minneapolis  and  Detroit. 


COMPARISON  OF  CONTRACTS  LET 


Classification  January  February  March  April  May 

Waterworks $1,143,777  $2,171,725  $2,213,262  $2,7I'5,02!  $1,381,655 

Sewers 1,863,840  622,874  1,283,227  4,123,907  2,314,874 

Bridges 2,021,553  2,137,393  2,238,661  5,586,877  5,363,709 

Streets,  roads 12.203,970  21.334,013  26.220,967  33,340,330  30,257,872 

Excavation,  dredging 1,541,576  786,943  3,151,151  415,512  403,705 

Industrial 56,041,047  63.262.290  48,861,832  65,879,005  39.661,869 

Buildings 87,095,987  52,200,466  47,541,078  90,776,835  70,946,738 

Federal  Government 4,980.945  2,282,373  1,483,605  4,124,269  1,167,045 

Miscellaneous 8,256.071  3,466,519  15.129,378  9,602,630  14,373,320 

Total $175,148,766  $148,264,596  $148,123,161  $216,568,386  $165,870,787 

Classification  January  February  March  April  May 

Waterworks $519,028  $2,927,307  $2,028,055  $3,342,150  $4,943,562 

Sewers 3,146.948  2,445,075  2,862,131  3,817,401  2.162,460 

Bridges 3,030,477  885,529  1.443,060  1,987,808  1,642,894 

Streets,  roads 11,597.810  12,049,344  25,880,109  31,026,312  35,064,031 

Excavation,  dredging 1,266,546  305,740  1,625,690  580,039  2,631,799 

Industrial 12,881,968  4,737.850  15,032.130  9,346,586  7,799,584 

Buildings 17,455,673  31,902,608  56,520,231  51,647,900  48.442,471 

Federal  Government 2,071,141  1,574,927  3,590,617  1.186.403  1,809.588 

MisceUaneous 2,358,976  1,728,441  4,231,823  2,732,799  4,408.142 

•Total $54,328,367  $58,556,821  $113,213,846  $105,667,398  $108,904,531 

*  Contains  an  item  of  $20,000,000,  estimated  value  of  contracts  let  during  week  ended  December  29. 
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$1,460,501 

$3,793,237 

$775,302 

2,348,517 

3,162,632 

2,437,384 

3,185.682 

3,657,615 

2,172,717 

31,441,154 

29,352,756 

18,564,595 

604,585 

1,941.897 

4,179,485 

40,453,500 

30,968,900 

25,941,992 

31,271,042 

38,947,190 

33,492,290 

2,625,739 

4,431,976 
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1,319,441 
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3.410,554 

$114,710,161 
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$92,661,818 
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28.692,878 
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6,111,307 

6,781.369 
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56.576.768 

45,452,153 

50,475,001 

4,158.430 

3,382.964 

1,355,545 

6,005,398 

3,696,957 

8,075,061 

$140,578,814 

$106,011,049 

$104,644,115 

January  5,  1922 


ENGINEERING     NEWS-RECORD 


13 


Cost  and  Volume 


Pile-drivers  have  only  been  reduced  2.1  per  cent  or  an 
average  cut  of  2c.  per  hr.  The  average  wage  for  the 
first  week  of  January,  1921,  was  95c.;  the  current  aver- 
age rate  is  93c.  per  hr.  The  highest  rate  then  was 
$1.12i  in  New  York  and  San  Francisco;  the  lowest  55c. 
in  Montreal  and  74c.  in  Baltimore.    The  highest  current 

Rcrte  per  Hour  in  Cen-ts 
4«       SO      60       70       80      90 


Bricklayers 


AVERAGE    WAGE    REDUCTIONS    FOR    BUILDING 
TRADES   LABOR 

rate  is  $1.25  in  St.  Louis;  the  lowest  50c.  in  Montreal 
and  74c.  in  Baltimore. 

The  highest  rate  paid  union  common  labor  one  year 
ago  was  $1  in  Chicago ;  the  lowest  35c.  in  Atlanta.  The 
highest  current  rate  is  75c.  in  New  York  and  San  Fran- 
cisco; the  lowest  35c.  per  hr.  in  Atlanta,  this  applies 
principally  to  the  pick  and  shovel  men  in  the  construc- 
tion industry.  The  highest  non-union  unskilled  labor 
rate  was  65c.  in  Chicago;  the  lowest  25c.  in  Atlanta. 
The  highest  prevailing  rate  is  55c.  @  564C.  in  San 
Francisco;  the  lowest  20c.  per  hr.  in  Atlanta. 


Contracts  Let  During  1921  Total 
$1,231,370,965  in  Value 

CONSTRUCTION  work  throughout  the  United 
States  during  1921  has  been  generally  steady  and 
not  at  all  inactive  as  compared  with  1920  if  contracts 
let,  as  reported  to  Engineering  News-Record,  can  be 
taken  as  criteria.  The  total  value  of  the  contracts  let 
amounted  to  $1,231,370,965  in  1921  as  compared  to 
$1  582,013,036  for  1920.  Such  is  the  comparison  of  the 
contract   value   for   the    two    years    in   actual    dollars. 


DURING  1920  AND  1921. 

Soptpmbor 

October 

November 

December 

Total 

$742,791 

$11,168,865 

$2,150,627 

$1,051,335 

$30,772,098 

2.318.687 

8.051,674 

4,571.862 

2,967,099 

36,066,577 

2.750.821 

1,573.114 

2,511,842 

2,013.897 

35,213,881 

26.536.81  i 

12,894,173 

12,443,345 

10.833.502 

265,423,491 

858.751 

1,086,067 

772,228 

476.764 

16,218,664 

37.709.100 

28,044,893 

20,586.456 

24,790,000 

482.200,884 

45.321.507 

26,385,881 

19.502,015 

37.843,664 

581.324,693 

1.662.264 

7,487.375 

2.399,033 

949.408 

35,281,531 

6.259.158 

10,749.260 

10,728.049 

3,178,570 

$124,159,693 

$107,441,302 

$75,665,457 

$84,114,239 

$1,582,013,036 

SpptPtnbCT 

October 

November 

December 

Total 

$1,487,296 

$899,991 

$4,698,442 

$10,752,260 

$40,602,948 

5,063.990 

2,828,974 

2.733.230 

2,548.484 

39.385.042 

3.405.876 

1,144,810 

1,976.449 

1.989,395 

23,256.996 

20.054,543 

20,750,756 

16.263,498 

315,351.427 

9.025,229 

372.871 

726.328 

707.424 

19.180.500 

13.259.789 

9,441.074 

11.402.944 

10.251,075 

60.979,116 

62.927.041 

42,859.857 

43.022,433 

568.261,252 

3.694,113 

385.960 

693.751 

2.703,952 

26.607.391 

3.301,392 

6.263,410 
$104,318,674 

10.793,828 
$96,635,585 

6.799.447 
$115,037,968* 

$123,473,797 

$1,231,370,965 

However,  during  1920  the  average  construction  cost 
was  much  higher  than  that  recorded  for  1921.  For 
purposes  of  comparison  it  is  safe  to  assume  this  differ- 
ence to  be  25  per  cent  less  in  1921.  Applying  then  the 
differential  in  favor  of  1921,  the  1921  contract  value 
is  raised  to  practically  the  same  as  that  recorded  for 

1920.  Engineering  News-Record  has  construction  news 
reporters  in  every  state  in  the  country.  As  they  report 
upon  contracts  only  above  specified  sums,  (for  instance 
only  buildings  costing  $150,000  and  over  are  reported) 
the  figures  herein  given  do  not  represent  the  total  value 
of  all  contracts  let.  However,  Engineering  News- 
Record's  figures  form  a  large  enough  percentage  of  the 
total  values  to  give  a  close  index  of  engineering  con- 
struction conditions.  v 

In  the  figures  compiled  and  reproduced  herewith  no 
account  is  taken  of  residential  construction,  which,  it 
is  estimated,  during  1921  comprised  more  than  50  per 
cent  of  the  total  amount  of  construction  work. 

In  referring  to  the  accompanying  table  several  illum- 
inating facts  are  apparent.  In  the  first  place,  the 
activity  in  public  works  construction  has  been  consider- 
ably greater  during  1921  than  1920.  The  actual  money 
expended  or  involved  in  contracts  let  for  water-works 
and  sewer  construction  during  1920  amounted  to  ap- 
proximately $67,000,000.  During  1921,  for  the  same 
class  of  construction  the  figure  was  close  to  $80,000,000. 

In  the  second  place,  there  has  been  more  street  and 
road  work  contracted  for  during  1921  than  in  any  pre- 
vious year.  The  years  1919  and  1920  were  considered 
banner  years  in  highway  construction,  yet  the  value 
of  contracts  let  during  1921  exceeded  the  contract  value 
for  1910  by  $50,000,000.  Applying  here  the  differential 
representing  the  decrease  in  cost  it  is  seen  that  there 
was  put  under  contract  during  1921  a  volume  of  street 
and  road  work  approximately  50  per  cent  greater  than 
during  1920. 

So  far  as  industrial  construction  is  concerned.  1921 
has  not  been  a  live  year.  However,  there  has  been  a 
pick-up  in  this  class  of  work  within  the  last  few  months 
and  included  in  the  class  of  industrial  work  now  being 
put  under  contract  are  a  few  manufacturing  plants  for 
both  the  automobile  and  textile  industries.  The  great 
bulk  of  the  industrial  work  during  1921,  however,  has 
been  small-factory  construction  and  a  great  amount  of 
garage  building.  The  actual  money  value  of  contracts 
let  for  industrial  construction  during  1920  was  over 
four  times  the  amount  involved  in  1921  contracts. 

During  the  last  six  months  of  1920  there  was  a  decided 
dropping  off  in  the  value  of  contracts  from  the  first  six 
months,  whereas  during  1921  there  has  been  a  net  in- 
crease. During  the  last  six  months  of  1920  the  total 
contract  value  amounted  to  approximately  $013,000,000. 
For  the  same  period  during  1921,  the  contract  value 
attained  a  figure  of  $650,000,000— $37,000,000  higher. 
Also,  the  value  of  contracts  let  during  the  last  six 
months  of  1921  was  almost  half  the  value  for  the  entire 
year,  and  this  in  face  of  the  fact  that  the  greatest 
amount  of  work  is  put  under  contract  during  the  .spring. 

With  the  need  still  present  for  practically  all  classes 
of  construction,  with  the  prices  of  materials  more  or 
less  stabilized,  with  a  greater  quiescence  in  building 
labor  circles  than  existed  during  the  early  months  of 

1921,  and  with  the  value  of  contracts  let  showing  an 
apparently  healthy  condition  of  the  industry,  there  is 
reason  to  believe  that  1922  will  prove  a  more  active 
construction  year  than  1921. 
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interviews  with  Industrial  Leaders 


What's  Ahead  in  1922 


Men  prominent  in  the  five  leading  engineer- 
ing industry  fields  were  asked  by  Engineering 
News-Record  to  give  their  impressions  of  the 
conditions  to  expect  in  the  coming  year.    Port- 


land cement,  steel,  lumber  and  construction 
equipment  are  represented  below.  Asphalt  is 
reserved  for  the  issu^  of  Jan.  12,  which  wUl 
specialize  on  road  engineering. 


Lumber  Industry 

THE  lumber  industry,  according  to  A.  Fletcher 
Marsh,  chairman  of  the  Statistical  Committee, 
American  Wholesale  Lumber  Association,  ended  the  old 
year  in  a  remarkably  extensive  preparation  for  a  large 
increase  in  business  in  1922.  In  spite  of  great  logging 
difficulties  due  particularly  to  excessive  rains  and  floods, 
manufacturers  have  been  exerting  their  utmost  to  fill 
their  mill  stocks  to  normal  capacity,  ready  to  take  care 
of  the  expected  rush  of  early  buying.  Every  effort  is 
being  made  to  avoid  a  runaway  market  in  1922,  by 
having  a  plentiful  supply  of  manufactured  product,  even 
though  there  is  a  log  shortage.  Stocks  at  the  mills  had 
been  greatly  reduced  by  the  long  run  of  fall  business 
and  the  year  ended  with  the  mills  being  pushed  hard  to 
make  shipments  before  the  holidays  but  apparently  not 
anxious  to  take  on  new  cutting  at  the  prevailing  basis. 

As  is  of  course  known,  labor  both  direct  and  indirect 
enters  very  largely  into  the  cost  of  lumber  to  the  con- 
sumer; it  is  still  difficult  to  persuade  the  woi'ker  that 
he  should  produce  concrete  results  for  a  definite  wage. 
The  South,  which  was  hard  hit  by  cotton  deflation,  has 
had  better  success  than  the  Pacific  Coast  in  reducing 
labor  cost. 

With  the  opening  of  the  new  year  Mr.  Marsh  reports 
that  there  was  a  decided  shortage  of  stocks  in  the  local 
yards.  The  hand-to-mouth  policy  of  buying  was  evident 
in  the  lumber  trade  just  as  in  the  other  industries.  The 
yards  started  to  increase  their  buying  during  December, 
but  are  still  needing  quick  shipments. 

Although  the  railroads  have  done  little  buying  of 
track  material  during  the  past  year,  froi^  August  to 
December  they  were  in  the  market  for  large  quantities 
of  car  material  for  rush  delivery,  causing  a  rapid  price 
advance  on  account  of  deferred  purchasing. 

To  the  contractor,  who  by  the  nature  of  his  profession 
must  pui'chase  for  rush  shipment,  the  foregoing  is  im- 
portant. Usually  he  has  had  a  class  of  lumbermen 
catering  to  his  particular  needs  and  accustomed  to  give 
his  special  demands  rush  attention  to  the  exclusion  of 
the  slower  moving  routine  lumber  business.  During  the 
new  year,  it  now  looks  as  though  the  contractors  might 
have  to  share  with  the  railroads,  the  yards  and  the 
industries  the  demand  for  rush  shipment,  and  thus  have 
to  allow  their  regular  connections  slightly  longer  time 
in  which  to  make  direct  deliveries  from  the  mill. 

The  past  year  has  permitted  a  more  thorough  co- 
ordination of  the  lumber  distributors,  an  elimination  of 
the  weaker  ones  and  a  better  understanding  of  what  the 
contractor  wants  in  the  way  of  service  by  those  who 
cater  to  his  requirements.  Freight  rate  reductions  from 
the  Pacific  Coast  to  points  east  of  Chicago  came  as  a 
welcome  gift  the  day  before  Christmas  and  apparently 


on  the  strength  of  this  action  rail  orders  on  the  Pacific 
Coast  began  showing  an  improvement  the  middle  of 
the  month. 

Many  of  the  logging  and  sawmill  manufacturing  com- 
panies have  had  a  hard  pull  during  the  past  year  due  to 
the  necessity  of  carrying  large  investments  through  the 
period  of  depression.  Fortunately  they  have  showTi  an 
eagerness  to  prevent  a  runaway  market  in  the  spring  by 
developing  a  surplus  of  manufactured  stock  at  the  mills, 
to  take  care  of  an  anticipated  early  and  steady  demand, 
which  they  look  for  from  the  contracting  world. 


Construction  Machinery 

FALL  letting  of  contracts  will  help  to  fill  up  the  early 
year  seasonal  valley  in  the  contractors'  equipment 
machinery  business.  Cheaper  money  available  for  mu- 
nicipalities will  start  many  improvements  put  off  because 
of  legal  restrictions.  Particularly  has  this  restriction 
applied  to  sewer  and  water-works  as  well  as  to  municipal 
and  state  building.  Labor  is  plentiful  and  amenable  to 
more  efficient  methods.  Stronger  and  heavier  equipment 
fitted  into  a  properly  pre-arranged  plan  is  being  called 
for  by  the  better  contractors.  In  view  of  the  above  facts 
Philip  Koehring,  president,  Koehring  Co.,  Milwaukee, 
sees  one  of  the  largest  years  yet  ahead  of  the  machinery 
interests  for  1922. 

Only  in  industrial  work  will  there  be  any  pause.  The 
railroads  may  not  get  their  affairs,  particularly  labor, 
ready  for  large  improvements  and  extensions  until  late 
in  the  season,  but  in  practically  every  other  line  greatly 
increased  business  is  to  be  looked  for.  Mr.  Koehring 
particularly  impressed  the  representative  of  the  Engi- 
neering News-Record  with  the  view  that  the  more  pro- 
gressive contractors,  large  and  small  alike,  must  realize 
the  necessity  of  planning  work  ahead,  and  then  of  pur- 
chasing proper  equipment  to  fit  the  plan.  In  his  opinion 
the  difference  between  making  money  and  losing  money 
has  been,  and  will  continue  to  be,  due  largely  to  the  care 
with  which  adequate  preliminary  plans  are  made  for 
carrying  out  construction. 

As  to  heavier  construction  machineiy,  he  agreed  that 
the  views  presented  at  the  Omaha  convention  of  the 
American  Association  of  State  Highway  Officials  were 
substantially  correct.  Heavier  parts  on  machines  and 
larger  capacity,  with  all  of  the  elements  insured  against 
breakdowns,  were  as  important  as  to  have  the  continuity 
of  material  and  water  supplies  maintained.  The  average 
life  of  a  concrete  mixer,  for  instance,  'is  from  4  to  5 
years,  so  that  of  the  12,000  to  15,000  mixers,  20  to  25 
per  cent  must  be  replaced  every  year.  This  means  a 
certain  amount  of  business  but  the  manufacturers  feel 
that  more  will  be  developed  if  heavier  equipment  be 
manufactured. 
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Structural  Steel 

"■p  ECONSTRUCTION  has  been  more  complete  in  the 

l\.field  of  bridge  and  structural-steel  construction 
than  in  any  other  unit  of  the  entire  building  industry. 
This  statement  applies  to  prices  as  well  as  to  production 
efficiency.  Coupled  with  this  favorable  basic  condition 
is  the  fact  that  a  very  promising  activity  within  the 
last  three  months,  interrupting  the  marked  stagnation 
of  the  early  quarters  of  the  year,  promises  resumption 
of  something  near  normal  demand.  The  outlook  of  the 
fabricating  field  for  1922  is  good,  on  the  whole,  and  the 
new  year  finds  both  the  fabrication  and  the  erection 
departments  well  prepared  for  best  service.  But  don't 
quote  me!" 

Such  is  the  opinion  of  leading  men  in  the  field,  who 
are  in  close  contact  with  all  phases  of  the  industry. 
What  they  have  to  say  about  the  separate  elements  of 
the  situation  supplies  a  solid  foundation  for  this  gen- 
eral view. 

From  High  to  Low  Production. — The  recent  history  of 
steel  fabrication  must  be  recalled,  in  thinking  of  its 
present  condition.  With' 1919  the  pressure  of  fabrica- 
tion for  ship  construction  was  over.  Probably  not  a 
pound  of  ship  work  was  carried  over  into  1920,  but  the 
heaping  up  of  industrial  orders  then  taxed  the  capacity 
of  the  shops,  on  to  near  the  close  of  1920.  The  phenom- 
enally sharp  industrial  slump  that  set  in  early  in  that 
year  did  not  at  once  strike  the  structural  field,  or  at 
least  was  not  so  markedly  felt,  largely  because  of  the 
lag  of  fabrication  behind  the  general  industrial  demand 
— normally  some  three  to  six  months.  Orders  began  to 
drop  sharply  by  summer;  the  shops  felt  the  effect  in 
early  winter,  and  felt  it  quite  suddenly.  More  or  less 
steadily  throughout  1920  the  shops  were  producing  in 
excess  of  60  per  cent  of  capacity,  a  high  production,  on 
the  average.  In  1921,  however,  they  have  been  produc- 
ing at  rates  ranging  from  30  to  40  per  cent  of  capacity, 
with  the  grand  average  for  the  year  probably  nearing 
the  lower  figure.  The  only  encouraging  feature  about 
the  1921  history  as  a  whole  is  the  remarkable  steadiness 
of  the  production,  a  reflection  in  part  of  the  fact  that 
demand  had  reached  rock  bottom,  and  in  part  of  prompt 
and  vigorous  reconstruction  measures.  Finally,  in  the 
last  three  months  a  steady  flow  of  inquiries,  with  a  fair 
amount  of  orders,  has  demonstrated  that  the  market 
appreciates  the  low  level  of  prices.  A  small  drop  in  the 
closing  week  of  the  year  represents  probably  nothing 
more  than  a  holiday  interruption. 

Labor. — Labor  has  reached  full  eflSciency,  it  is  asserted 
very  positively.  Generally  speaking,  this  has  been  the 
case  for  nearly  six  months.  Both  quality  of  work  and 
productivity  of  the  men  are  up  to  the  best  pre-war  per- 
formance. These  statements  apply  primarily  to  the 
work  in  the  shop,  but  in  only  lesser  degree  to  erection. 
Shop  production  is  favored  by  the  general  progress  in 
shop  equipment  and  methods,  maintained  throughout 
the  war  and  partly  stimulated  by  it.  Erection  still  suf- 
fers from  a  wage  rate  decidedly  higher  in  proportion 
than  that  of  the  shops;  yet  in  spite  of  this,  some  remark- 
ably low  erection  costs  have  been  recorded. 

Price  Recnn.ftrvrtion. — Work  has  been  taken  at  prices 
having  little  regard  for  cost.  It  is  widely  known  that  a 
number  of  large  contracts  for  both  bridge  and  building 
work  have  been  taken  within  the  last  six  months  at 
prices  almost  equal  to  those  prevailing  before  the  war. 
Overhead  charges  have  been  ignored,  no  doubt,  in  offer- 
ing such  prices. 


Average  prices  prevailing  today  are  less  than  50  per 
cent  higher  than  the  lowest  pre-war  prices,  while  the 
excess  over  normal  prices  prevailing  before  the  war  is 
very  much  less.  This  general  condition  will  no  doubt 
continue  for  a  time,  although  prediction  in  this  regard 
is  hazardous.  Continuing  efforts  are  being  made  by  the 
works  to  support  their  price  position  by  reduction  of 
overhead  expense. 

Financial  Position. — The  financial  condition  of  the  in- 
dustry is  thoroughly  sound.  The  burden  of  losing  prices 
has  been  heavy,  but  not  fatal.  There  was  a  very  mate- 
rial increase  of  capacity  of  the  industry  during  the  war, 
through  the  construction  of  new  shops ;  yet  this  has  not 
been  a  factor  during  the  post-war  period  in  the  way  of 
making  competition  more  severe.  The  country's  pro- 
ducing capacity  for  fabricated  steel  work,  about  2,000,- 
000  tons  annually,  is  not  excessive  for  the  million  and  a 
quarter  to  million  and  a  half  tons  annual  consumption. 

When  these  several  conditions  are  considered  in  con- 
nection with  the  present  free  supply  of  rolled  steel — 
practically  all  sizes  may  be  obtained  promptly  from  the 
mills — it  is  evident  that  the  industry  is  prepared  for 
most  efficient  service  to  the  construction  and  building 
industries.  Its  business  prospects  for  1922  are  cor- 
respondingly good.  Shrewd  observers,  despite  indi- 
vidual differences  as  to  prospects  of  railroad  activity 
and  the  like,  unite  in  forecasting  something  more  than  a 
50  per  cent  increase  in  business  over  that  of  the  year 
just  passed.  The  1922  production  should  surpass  50 
per  cent  of  capacity,  as  compared  with  30  to  35  per  cent 
for  the  year  just  closing. 


Portland  Cement 

PROPHECY,  in  the  opinion  of  John  R.  Morron,  presi- 
dent of  the  Atlas  Portland  Cement  Co.,  is  dangerous 
business.  His  opinions  as  to  the  prospects  of  the  coming 
year  as  they  affect  the  cement  industry  were,  therefore, 
offered  with  the  qualification  that  they  were  distinctly 
personal  and,  while  based  on  the  best  information  avail- 
able to  his  company  and  himself,  are  subject  to  the 
possibilities  of  change  in  the  unusual  economic  situation 
existing  since  the  war.  In  other  words,  the  developments 
of  business,  if  it  were  possible  to  plot  them  in  a  compo- 
site curve,  would  follow  no  recognized  law  in  the  past 
few  years,  which  makes  it  doubly  difficult  today  to  base 
estimates  of  the  future  on  the  conditions  of  the  past. 

With  these  qualifications,  however,  Mr.  Morron  is 
willing  to  be  quoted  as  expecting  a  large  volume  of  con- 
struction work  in  the  coming  year  which,  of  course, 
means  a  large  volume  of  cement  used.  As  is  well  known, 
the  cement  production  in  1920  was  over  100,000,000 
barrels,  a  record  in  the  industry.  Of  this  enormous 
volume,  over  96,000,000  barrels  were  shipped  from  the 
mills.  Up  to  the  first  of  December,  1921,  which  is  as  far 
as  the  records  now  available  go,  the  shipments  were 
practically  99  per  cent  of  the  shipments  of  the  similar 
eleven  months  in  1920,  while  the  production  was  slightly 
greater  than  the  shipments,  indicating  another  record 
or  near  record  year  in  cement  ])roduction.  The  mills 
went  over  the  new  year  probably  with  about  the  same 
stocks  as  last  year;  that  is,  between  9,000,000  and 
10,000,000  barrels. 

Mr.  Morron  thinks  that  the  demand  next  year  will  be 
greater  than  in  1921*  but  he  is  of  the  opinion  that  this 
demand  may  not  reach  large  figures  until  late  in  the 
spring  or  early  in  the  summei.     He  t'xpects  little  if  any 
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increase  in  industrial  building,  but  a  pronounced  in- 
crease in  the  already  great  use  of  cement  in  road  work, 
a  return  to  pre-war  normal  conditions  in  the  railroads, 
and  a  great  amount  of  municipal  and  state  construction. 
This  latter  will  be  partly  a  i-esult  of  such  eflfort.s  as  the 
unemployment  conference  at  Washington  to  provide 
work  by  the  government  in  times  of  slacknes.<<  in  other 
industries,  and  partly  a  result  of  the  favorable  financial 
situation  in  which  the  cities  and  states  now  find  them- 
selves due  to  the  low  interest  rates  which  are  beginning 
to  be  made  available  for  governmental  issues.  Mr. 
Morron  takes  very  little  stock  in  the  scarcity  theory  of 
expected  production ;  that  is,  the  theory  commonly  stated 
in  the  arguments  which  say  that  the  country  is  short  a 
million  and  a  half  houses  and  therefore  we  must  expect 
that  approximately  that  number  will  have  to  be  built 
soon.  He  feels  that  the  number  of  houses  reported  to 
be  required  is  not  always  an  accurate  statement  of  con- 
ditions but  rather  an  expression  in  part  of  the  desire  of 
people  to  live  in  somewhat  better  circumstances  than 
they  have  been  accustomed  to  or  which  they  can  afford 
in  normal  times. 

Referring  to  the  possible  stocking  up  of  the  cement 
mills  in  the  early  months  of  1922,  Mr.  Morron  expresses 
the  hope  that  the  casual  engineer  and  contractor  reader 
of  the  new  U.  S.  Geological  Survey  monthly  statistics  of 
cement  production  and  stocks  will  read  such  statistics 
understandingly.  He  believes  that  it  is  a  good  thing  for 
the  users  of  cement  to  have  some  idea  of  the  ebb  and 
flow  of  cement  production,  but  he  has  fears  that  if  such 
figures  are  published  broadcast  there  may  be,  on  the 
part  of  a  number  of  unthinking  users  of  cement,  the 


disposition  to  forget  seasonal  activities  in  cement  use 
and  pi-oduction.  For  example,  finding,  we  will  say,  the 
first  of  April  that  there  is  an  exceedingly  large  stock 
of  cement  on  hand  in  the  mills  the  prospective  cement 
user  may  argue  that  the  mills  are  overstocked  and  that 
therefore  the  price  is  bound  to  fall,  when,  as  a  fact,  this 
apparent  overstocking  is  merely  the  provision  of  a  far- 
seeing  business  man  to  have  available  a  sufficient 
amount  of  stock  to  take  care  of  expected  business. 

In  connection  with  the  price  of  cement  Mr.  Morron 
has  no  prediction  to  make.  In  his  opinion  there  can  be 
no  further  lowering  of  railway  rates  until  there  has 
been  a  proper  adjustment  of  wages ;  general  business  is 
so  dependent  upon  and  interwoven  with  the  railways 
that  he  believes  it  is  to  the  welfare  of  all  to  have  a 
proper  adjustment  of  wages  before  advocating  a  general 
reduction  in  rates. 

Labor  in  the  cement  industry  has  been  reduced  in  its 
base  rates  (although  still  double  the  1914  scale)  and  the 
men  are  also  working  more  efficiently  than  during  the 
war  period. 

While  coal  still  costs  three  times  what  it  did  at  the 
mills  prior  to  the  war,  at  the  same  time  it  is  lower  at 
the  mines  than  it  was  a  year  ago,  and  Mr.  Morron  does 
not  expect  much  change  from  these  prices  during  the 
coming  year. 

Cement  prices  have  been  reduced,  according  to  Mr. 
Morron,  anticipating  these  reductions  in  labor  and  coal 
costs,  and  in  fact  he  says  that  the  prices  which  have 
been  lately  established  by  his  company  for  cement  can 
be  maintained  only  when  based  upon  the  expectation  of 
increased  output  and  shipments. 


Review  and  Forecast  of  Highway  Construction,  1921-1922 

Construction  Cost  Over  $400,000,000— Maintenance  Cost  Nearly  $200,000,000— Working  Conditions  Best 
Since  tlie  War — Outlooli  Favorable  for  Increase  in  1922 


ABOUT  $600,000,000  were  spent  in  highway  construc- 
.  tion  and  maintenance  in  1921.  This  is  $100,000,000 
more  than  the  total  of  any  previous  year.  It  seems 
reasonably  certain  that  the  expenditures  for  1922  will 
be  at  least  equal  to  and  probably  greater  than  those 
of  1921.     All  road  construction  activities  proceeded  in 

1921  under  far  more  favorable  conditions  of  prices, 
wages,  supply  and  delivery  than  during  any  previous 
twelve  months  since  the  war.  The  prospects  for  1922 
are  even  better.  Maintenance  expenditures  in  1921  were 
about  $180,000,000  or  one-third  of  the  total.  They 
were   about  $40,000,000   greater  than   in    1920   and  in 

1922  they  promise  to  show  an  equal  incr-^ase  over  1921. 
In  general,  1921  was  the  most  active  year  in  highway 
improvement,  ever  experienced,  and  there  is  not  likely 
to  be  any  decrease  in  activity  in  1922  and  probably 
there  will  be  an  increase.  Witn  some  of  the  year 
left  for  work  to  continue, 
when  the  data  for  this 
year's  highway  operations 
were  assembled,  and  with 
the  compilations  incom- 
plete in  many  states,  pre- 
cise mileages  or  amounts 
are  impracticable.  Abso- 
lute precision  is,  however, 
not  needed  to  indicate  gen- 


In  Engineering  News-Record  next  week, 
Jan.  12,  1922,  there  will  be  a  dozen  articles  on 
highwaij  design,  construction,  and — not  the 
least  these  days — operation.  Some  of  these  will 
illustrate  the  specific  points  of  construction 
and  design  noted  in   this  article. 


eral  trend  and  the  data  assembled  are  amply  complete 
for  this  purpose.  They  have  been  secured  from  state 
highway  departments  and  the  Bureau  of  Public  Roads, 
and  by  visits  during  the  year  to  highway  operations 
in  many  states  active  in  road-building. 

Mileages  and  Types. — Concrete,  in  1921,  maintained 
its  lead  as  the  favored  material  for  paved  roads.  Even 
including  waterbound  macadam  the  mileage  of  concrete 
was  considerably  more  than  half  the  total.  Bituminous 
roads  followed,  then  macadam  and  finally  brick  roads. 

Certain  states  appear  with  unusual  mileages  of  con- 
crete construction  :  Pennsylvania  with  612  miles,  Illinois 
with  400  miles.  New  York  with  367  miles  and  Wiscon- 
sin with  340  miles.  It  is  more  significant,  however,  that 
states  only  just  beginning  the  development  of  paved 
roads,  have  concentrated  even  more  closely  on  concrete. 
For  example  in  South  Carolina,  Nevada,  Arizona,  Colo- 
rado and  New  Mexico,  prac- 
tically nothing  but  concrete 
paven)ent  was  constructed. 
The  older  road  states  of 
the  east  continue,  as  in 
Rhode  Island,  Connecticut 
and  Massachusetts,  their 
preference  for  bituminous 
roads,  using  them  to  re- 
place     old     waterbound 
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macadam.  Other  eastern  states  divide  their  choice  be- 
tween concrete  and  bituminous  roads.  New  York, 
notably,  employed  about  three-quarters  concrete  and 
one-quarter  bituminous  construction  in  its  road  work 
for  1921  which  is  altogether  a  macadam  reconstruction 
task.  Oregon,  in  the  far  west,  put  down  twice  as  much 
bituminous  pavement  as  concrete  pavement,  but  it  is  the 
only  far  western  state  to  build  much  bituminous  road. 

Gravel  roads  provide  the  large  mileage  figures  of  the 
year.  About  one-third  of  the  total  road  mileage  of 
1921,  including  graded,  and  drained  but  not  surfaced 
road,  was  gravel.  Wisconsin  and  Michigan  led,  with 
about  a  thousand  miles  each,  while  a  number  of  states 
have  completed  one  or  two  hundred  miles.  Gravel  road 
construction  improved  in  general  quality,  a  thicker  and 
a  wider  surfacing  was  generally  used.  In  Wisconsin, 
30-ft.  gravel  surfacing  was  tested  out  under  heavy 
traffic  to  observe  its  behavior. 

About  a  quarter  of  the  road  building  of  the  year  was 
permanent  grade  construction.  Many  states,  unable  to 
afford  high  priced  pavement,  did  a  most  creditable  vol- 
ume of  work  grading  and  draining.  These  were  mostly 
middle  western  states,  where  for  the  moment  a  large 
mileage  of  serviceable  highways  instead  of  a  few  high 
quality  main  roads  is  most  important. 

Considering  the  building  programs  state  by  state,  it 
was  rare  that  there  was  any  considerable  distribution 
of  the  mileage  between  the  different  types  of  roads. 
Either  one  or  the  other  type  greatly  predominated,  as 
for  example  in  Illinois  where,  with  400  miles  of  con- 
crete, there  were  only  about  3  miles  of  brick,  3i  miles 
of  bituminous  and  no  gravel  road.  Better  balanced  pro- 
grams are  those  of  Oregon  and  Wisconsin  which  are  also 
noteworthy  for  their  total  mileage.  Oregon  constructed 
57  miles  of  concrete,  130  miles  of  bituminous  concrete, 
486  miles  of  gravel  or  stone  surface  and  504  miles  of 
grading.  Wisconsin  figures  were:  Concrete,  340  miles, 
asphalt  penetration,  30  miles,  macadam,  33  miles, 
gravel,  973  miles,  miscellaneous  surfaces,  229  miles  and 
graded  and  drained,  1,378  miles.  In  addition  another 
504  miles  of  old  grade  were  gravelled  and  119  miles 
surfaced  with  other  materials. 

Conditions  and  Methods. — All  conditions  which  affect 
highway  construction  were  more  favorable  in  1921  than 
during  any  year  since  the  war.  Labor  was  plentiful 
and  wages  lower;  the  supply  of  materials  was  adequate 
and  their  prices  were  lower;  transportation  was  ade- 
quate and  deliveries  prompt,  and  the  season  was  one 
of  the  finest  for  construction  operations  experienced 
in  many  years.    These  conditions  were  nearly  universal. 

Transportation  rates  were  the  greatest  obstacle  to 
construction.  In  many  staites,  where  aggregates  for 
concrete  have  to  be  imported  by  railway,  the  increase 
in  freight  rates  has  offset  to  a  large  extent  the  decrease 
in  the  prices  of  materials. 

Bidding  prices  reflected  the  more  favorable  construc- 
tion conditions;  they  decreased  10  to  50  per  cent  com- 
pared with  1920.  As  examples  of  the  general  reduction 
there  are  cited  the  following  figures  from  widely  sepa- 
rated states:  New  Mexico  40  per  cent,  Nevada  20  per 
cent,  Colorado  20  per  cent,  Vermont  20  to  30  per  cent, 
Connecticut  40  per  cent,  Delaware  10  to  15  per  cent 
and  Alabama  25  to  50  per  cent.  Contractors  have  been 
plentiful  and  competition  in  bidding  has  been  active. 
In  frequent  instances  the  bids  have  run  well  below  the 
engineers'  estimates. 


Construction  methods  were  not  generally  altered.  A 
great  many  states  prohibited,  by  specifications,  stock- 
piling on  the  subgrade  and  this  eliminated  methods  and 
equipment  designed  specifically  for  continuous  or  closely 
spaced  stock  piles.  The  swing  was  toward  central  pro- 
portioning with  dry  batch  haulage  by  trucks  or  indus- 
trial railway,  and  in  truck  haulage  practice  inclined 
toward  large  trucks  carrying  three  or  four  batches  in 
partitioned  bodies  instead  of  single  batch  small  trucks, 
but  the  shift  was  not  marked.  The  industrial  railways 
hauling  of  cars  carrying  batch  boxes  increased  in  popu- 
larity. There  were  more  central  mixing  plants  than  in 
previous  years  but  the  practice  made  very  little  gain 
geographically.  Paving  mixer  and  finishing  machine 
practice  remained  about  the  same.  There  was  an  in- 
clination to  demand  heavier  and  more  sturdy  equipment, 
but  almost  no  progress  was  made  in  standardizing 
equipment. 

In  general  methods,  the  most  suggestive  development 
of  the  year  was  working  double  shifts.  A  number  of 
contractors  in  Illinois  adopted  this  practice  with  highly 
satisfactoi-y  results.  One  of  them,  with  a  four-bag 
paver,  working  double  shifts  for  about  half  of  the 
season,  constructed  16  miles  of  16-ft.  pavement.  This 
is  probably  the  record  mileage  for  an  outfit  of  this  size. 

Forecast  for  1922. — With  the  greatest  year  of  high- 
way construction  just  concluded  it  is  also  possible  to 
prophecy  with  some  confidence  that  a  greater  year  is 
to  follow.  With  reports  from  75  per  cent  of  the  state 
highway  departments,  including  all  the  principal  road 
building  states,  the  summary  is  as  follows :  50  per  cent 
estimate  increased  expenditures  for  1922,  30  per  cent 
estimate  an  expenditure  equal  to  that  of  1921,  and  20 
per  cent  estimate  a  slight  curtailment  in  expenditure 
due  generally  to  the  smaller  Federal  aid  appropriations 
available.  One  state,  Illinois,  which  spent  $17,838,000 
in  construction  in  1921  expects  in  1922  to  spend  $35,- 
000,000  in  paving,  grading  and  bridges.  This,  is  per- 
haps the  greatest  percentage  of  increase  which  any 
state  hitherto  active  in  road  building  contemplates,  but 
a  number  of  the  larger  road  building  states  estimate 
increases  of  10  to  20  per  cent. 

It  is  important  to  note  that  the  estimates  are  in 
money  to  be  expended.  With  the  reduction  in  costs 
which  has  come  about,  from  10  to  30  per  cent,  the  same 
expenditure  in  1922  as  in  1921  means  a  considerably 
greater  mileage  of  highways  improved.  By  all  counts 
1922  promises  to  be  a  banner  year  in  highway  con- 
struction. 


Road  Widening  and  Resurfacing  in  California 

The  California  Highway  Commission  recently 
awarded  to  the  Southwest  Paving  Co.,  of  Los  Angeles, 
a  contract  for  8.41  miles  of  widening  and  surface 
between  Naples  and  Gaviopa  Creek  in  Santa  Barbara 
County.  The  main  features  of  this  work  involve  new 
reinforced  concrete  shoulders,  2i  ft.  wide  by  7  in.  thick, 
laid  on  each  side  of  the  old  slab.  The  surface  of  the 
new  shoulders  is  from  2 J  to  3  in.  above  the  existing 
pavement  and  the  trough  thus  formed  is  to  be  filled 
with  asphaltic  concrete  from  2}  to  3  in.  thick.  The 
contract  price  was  $92,884  and  material  lo  be  furnished 
by  the  state  amounts  to  $110,877. 

The  engineer's  estimate  of  (he  cost  of  the  work  was 
$116,204. 
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Municipal  Bond  Sales  in  1921  Top  All  Previous  Records 

More  Than  a  Billion  Dollars  Worth  Sold  But  Construction  Cost  Index  Halves  Buying  Power — 
Year  Closes  With  Heavy  Sales,  Falling  Interest  Rate  and  Improved  Construction  Outlook 


MUNICIPAL  bond  sales  in  1921  passed  the  billion- 
dollar  mark.  The  total  exceeded  by  a  half 
billion  the  highest  previous  record.  The  low  war  level 
of  1918  was  exceeded  by  something  like  a  billion  and 
the  figure  for  the  immediate  pre-war  year,  or  1913,  was 
multiplied  by  more  than  four.  These  approximations  are 
market  totals.  They  take  no  account  of  relative  buy- 
ing powers,  which  will  be  shown  later  when  figures 
based  on  the  Engineering  Neivs-Record  construction- 
cost  index  are  presented.  But  even  after  being  reduced 
to  the  common  denominator  of  1913  prices,  the  1921 
bond  sales  were  far  in  excess  of  those  for  any  year 
later  than  1915,  and  well  over  those  for  that  year.  The 
1921  sales,  reduced  to  the  1913  buying  power  basis,  are 
perhaps  50  per  cent  above  those  for  1913,  exact  com- 
parisons being  as  yet  impossible. 

High  interest  rates  characterized  the  bond  issues  of 
1921,  but  with  a  notable  decline  as  the  absorptive  power 
of  the  market  rapidly  increased  at  the  close  of  the  year. 
Gilt-edge  and  certain  much-sought-for  bonds  sold  in 
December  at  say  one  per  cent  lower  than  in  the  pre- 
vious year  or,  in  some  cases,  than  they  did  well  into 
1921 ;  but  notwithstanding  this  the  prevailing  rate  for 
the  entire  year,  taking  all  issues  into  account  and  ignor- 
ing volume,  was  probably  6  per  cent  or  more.  This 
contrasts  with  a  prevailing  rate  of  less  than  4  per  cent 
twenty  years  ago,  based,  in  this  case,  on  both  volume 
of  sales  and  number  of  issues.  The  much  lower  rate 
at  the  very  close  of  the  year  and  the  very  active  demand 
for  municipal  bonds  promised  well  for  1922 

Heavy  Bond  Sales  in  Last  Quarter  of  Year 

During  the  last  quarter  of  1921  bond  sales  exceeded 
400  millions,  or  more  than  the  total  for  the  entire  year 
of  either  1909  or  1910.  Thus  the  Commercial  and 
Financial  Chronicle,  from  which  most  of  the  basic  data 
in  this  article  are  taken,  gives  the  October  sales  as 
nearly  114  million  and  the  November  as  almost  118 
million.  November  high  records  in  the  previous  ten 
years  were:  57  millions  in  1920;  48  in  1919  and  31 
in  1913.  The  Chronicle  totals  for  December  are  not 
available  as  this  is  written,  but  for  the  first  11  months 
of  1921  its  totals  were  990  million.  The  Daily  Bond 
Buyer  gives  the  11  months'  total  as  1.100  million,  the 
December  total  as  206  millions  and  the  total  for  1921  as 
1,306  millions.  The  Bond  Buyer's  figures  for  1920  and 
1919  also  exceeded  those  of  the  Chronicle.  Presumably, 
the  Chronicle  total  for  1921  will  be  1,200  million  or  more. 

Prior  to  the  record-breaking  total  of  more  than  a 
billion  dollars  of  municipal  bonds  sold  in  the  United 
States  the  record  was  $691,500,000  in  1919,  but  1920 
fell  behind  only  $8,300,000,  as  shown  by  Table  I.  By 
far  the  lowest  year  for  a  long  period  was  1918,  when 
the  total  was  only  $296,500,000.  These  totals  include 
only  permanent  additions  to  the  bonded  indebtedness 
of  the  states,  counties,  cities,  and  other  minor  civil 
divisions  of  the  country.  The  totals  have  been  swelled 
in  recent  years  by  state  bonds  issued  for  many  pur- 
poses, notably  highway  bonds. 

It  was  not  until  1913  that  municipal  bond  sales  passed 
the  $400,000,000  mark,  although  they  were  near  that 


figure  in  both  1911  and  1912.  The  advance  was  rapid 
in  1914  and  in  1915.  There  was  a  considerable  fall  the 
next  two  years  and  a  great  slump  in  1918. 

Applying  the  Engineering  News-Record  construction- 
cost  index — based  on  1913  costs  of  common  labor,  struc- 
tural steel,  cement  and  lumber  prices — bond  issues  from 
1914  to  date  take  on  a  much  different  relationship,  year 
by  year.  On  this  basis,  a  hundred  dollars  of  bonds 
would  buy  slightly  more  material  and  labor  in  the 
United  States  in  both  1914  and  1915  than  in  1913,  and 
from  1916  to  the  present  time  much  less,  1920  having 
an  index  or  divisor  of  251  and  1921  of  202,  the  latter 
being  slightly  above  1919  and  higher  than  for  any 
year  but  1920  since  1913.  The  index  by  years  and  the 
corresponding  buying  power  of  bonds  sold  are  shown 
in  Table  I. 


TABLE    I.     YEARLY    MT'NICIPAL    BON'D    SALES    IN    THE    UNITED 

STATES,    BUYING    POWEl;    OF    PROCEEns    SINCE    1913    AND 

PREVAILING  INTEREST  RATES 

The  total  bond  sales  anfl  the  interest  rates  pri  r  1o  1921  are  from  the  Commercial 

and  I'inancial  (Jhrimicle;  the  1921  figures  are  estimated.     The  totals 

are  iriven  in  millions  of  d.iUars. 

Total    Construetion-  Bujdng         . Prevailing  Interest  Rate ■ 

Bond        News  Cost      Power  Rate  Per  Cent 

Year  Issues  Index       1915  Basis      Per  Cent       Amount*        of  Total* 

1921  1,300+  202  600+ 

1930  683,2  251  272.2  5+  332   7  49    15 

1919  691    5  199  347.5  5  278    3  40   71 

1918  296  5  189  156  9 

1917  451    3  181  249.3 

1916  457    I  147  310.9 

1915  498   6  93  536    I 

1914  474    1  98  483  8 

1913  403  2  100  403.2 

IW6  190  0  ,    .  4  i20.l  63.22 

1901  140  2  3;  68.7  49  00 

*  The  figures  in  these  two  ccltitFms  are  computed  on  the  various  yearly  totals 

less  purchases  for  New  \'ork  CAiy  sinking  fund.     By  '  prevaihng  rate"  is  here 

meant  the  rate  which  shows  the  lar(?est  percentage  of  total  bond  sales. 

The  buying  power  of  bond  proceeds  fell  from  the 
corrected  total  of  536  million  dollars  in  1915  to  157 
millions  in  1918,  notwithstanding  respective  bond  sales 
of  approximately  500  and  300  millions.  Similarly,  the 
nearly  700  millions  of  bond  sales  of  1919  had  a  pur- 
chasing power  of  only  some  350  millions.  The  rise 
of  the  construction-co.st  index  to  251  in  1920  cut  the 
real  value  of  the  again  almost  700  million  bonds  to 
less  than  275  millions.  The  fall  in  the  index  of  1921 
to  202  is  a  material  aid  to  purchasing  power  but  cuts 
the  real  value  of  the  immense  total  of  more  than  a 
billion  of  bond  sales  to  less  than  half,  so  that  notwith- 
standing this  unprecedented  addition  to  the  municipal 
bond  burden  of  the  country,  it  gives  little  more  purchas- 
ing power  than  did  the  half  billion  actual  bond  sale  of 
1915,  with  its  536  billion  purchasing  power,  but  for 
1921  to  be  actually  in  advance  of  1915  is  a  reason  for 
congratulation.  Should  one  go  further  and  apply  cor- 
rections for  (1)  increase  in  population  and  (2)  vast 
increase  in  construction  needs  due  to  accumulations  of 
deferred  construction  there  would  be  a  heavy  further 
shrinkage  and  a  marked  increase  in  the  gap  between 
construction  needs  and  purchasing  power  of  the  bonds 
sold  in  1921, 

True,  the  story  cannot  be  fully  told  even  by  reducing 
the  bond  sale  proceeds  to  a  pre-war  buying-power  basis, 
for  even  then  no  distinction  is  made  between  bonds 
issued  for  new  construction  and  those  put  out  to  fund 
floating  debt   incurred  for  work  already  completed   or 
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to  refund  bonds  falling  due.  As  to  the  latter,  the 
Chronicle  figures  show  that  from  1920  as  far  back  as 
1917  the  first  of  these  ran  1.67,  1.93,  3.27  and  3.40 
per  cent  of  the  gross  sales,  while  under  the  combined 
classification  "funding  and  improvement"  correspond- 
ing percentages  were  7.37,  6.98,  8.36  and  4.94.  It 
seems  safe  to  say  that  the  combined  funding  and  re- 
funding bonds  of  1921  would  not  e.xceed  10  per  cent  of 
the  total.  If  a  deduction  of  such  a  percentage  were  to 
be  made  for  1921,  so  should  it  be  for  other  years,  so 
the  relative  standing  for  the  various  years  might  not 
be  much  changed.  The  $55,000,000  refunding  bonds 
sold  by  New  York  City  in  December,  1921,  to  refund 
"corporate  stock"  issued  for  rapid  transit  purpyoses 
from  July,  1917,  on  was  presumably  quite  abnormal  but 
illustrates  what  may  happen. 

TABLE    II.     NEW   YORK    TIMES   REPORTS   OF   MUNICIPAL   BOND 
SALES   IN   DECEMBER,    1921 

Ratp                For  the  Week  Ended For  the  3  Weeks 

Per                  —  Dec.  9 Dec.    16 Dec.    23 Ended     Dec.     23 

Cent               No.      Amount      No.      Amount      No.      .\niount  No.      .4mount 

6i I          $92,000  I            $92,000 

6 7     $2,511,000       8     $3,817,000       6       6.136,000  21        12,464.000 

5J 2    435,000   4   5,563.000   4   1,227,000  10    7,225,000 

5i I   1,200.000  I    1,200,000 

5 4   4.347,000   6   6,100,500   16   7,594,000  26   18,041,500 

4i 1   1,500.000  1    1.500,000 

4} 4   8,891.000   5  63,796,000   I    200,000  10   72,887,000 

4 2   1,600,000  2    1,600,000 

31 1          250,000  I            250,000 

Totals 19  $17,784,000     25  $81,976,500     29  $15,499,000     73  $1 1 5,259,500 

To  the  retarding  effect  on  bond  issues  of  the  high 
cost  of  construction  work  or  low  buying  power  there 
has  been  added  a  high  interest  rate,  which,  besides 
discouraging  bond  issues,  has  in  many  cases  barred 
them  because  of  the  statutory  fixing  of  the  rate  of 
interest  or  the  prohibition  of  the  sale  of  bonds  below 
par.  Although  these  drags  combined — low  purchasing 
power  and  high  interest  rate — were  not  sufficient  to 
keep  the  total  municipal  bond  sales  from  reaching  an 
unprecedented  figure,  they  unquestionably  held  back 
the  total  sales  materially.  Proof  of  this  is  afforded 
by  the  marked  rise  in  sales  at  the  close  of  the  year, 
accompanying  the  decline  of  interest  rates  and  the 
increasing  frequency  of  high  premiums,  with  the  conse- 
quent equivalent  further  reduction  in  the  cost  of  loans 
when  yields  are  figured. 

Using  again  the  Chronicle  figures  (Table  I)  we  .see 
that  while  in  1901  almo.st  half  of  the  total  bonds  sold 
bore  only  3J  per  cent  interest  and  while  in  1906  about 
63  per  cent  of  the  sales  were  4  per  cent  bonds,  in  1919 
some  41  per  cent  of  the  bonds  were  at  5  per  cent  and 
in  1920  about  49  per  cent  were  in  e.xcess  of  the  5  per 
cent  rate.  Unfortunately,  the  Chronicle's  summary  does 
not  show  how  much  the  5  per  cent  rate  was  exceeded 
in  1920  and  the  prevailing  rate  for  1921  (i.e.,  the  rate 
at  which  the  largest  percentage  of  all  th.,"  bond  issues 
were  sold)  has  not  yet  been  announced. 

Some  light  on  the  prevailing  rate  towards  the  very 
close  of  the  year  is  thrown  by  sales  of  73  leading  issues 
totaling  $115,300,000  reported  by  the  New  York  Times 
for  the  three  weeks  ended  Dec.  23  (.see  Table  II).  The 
prevailing  rate — again  h)y  volume — was  4A  per  cent 
for  some  $73,000,000,  or  about  half  of  the  total  sales 
in  this  list;  but  this  included  a  single  issue  of  $55,000,- 
000  sold  at  4J  per  cent  by  New  York  City.  The  sales 
in  excess  of  5  per  cent  or  more  in  this  list  were  only 
some  18  per  cent  of  the  total,  in  marked  contrast  with 
the  49  per  cent  for  the  whole  year  1920.  Presumably, 
complete  reports  for  the  three  weeks  in'  question  would 


show  less  of  a  decline,  but  that  there  was  a  marked 
decline  in  the  latter  part  of  the  year  seems  certain. 

Further  testimony  as  to  this  decline  is  afforded  by 
comparing  (what  is  in  some  respects  preferable  from 
the  viewpoint  of  cities  of  all  classes)  the  number  of 
issues  rather  than  the  volume  of  sales  at  various  rates 
of  interest.  For  this  purpose  Table  III  has  been  com- 
piled, taking  the  Chronicle  sales  for  October  and  No- 
vember, 1921,  and  the  Times  sales  for  the  three  (nearly) 
following  weeks.  Besides  interest  rates,  Table  III 
shows  yield  rates  for  the  corresponding  bond  sales. 
Both  the  main  part  of  Table  III  and  the  summary 
at  its  foot  bear  convincing  testimony  of  the  declining 
interest  and  yield  rates  in  November  and  December. 
The  yield  rates  reflect  more  strikingly  than  do  the  in- 
terest rates  the  relief  from  high  cost  of  bond  proceeds 
at  the  close  of  1921.  The  $55,000,000  New  York  City 
4i  per  cent  bonds  were  sold  on  Dec.  15  at  103.407,  yield- 
ing 4.25,  and  the  total  subscriptions  were  almost  six 
times  the  amount  offered. 

The  recent  trend  of  events  in  the  municipal  bond 
market,  combined  with  the  accumulation  of  deferred 
municipal  construction,  is  towards  continued  high  total 
sales  of  municipal  bonds  in  1922.  Although  the  im- 
provement in  the  market  for  municipal  bonds  late  in 

TABLE  III.     BOND   RATE  INTEREST  AND  YIELD   RATES  IN  THE 

UNITED  STATES  FOR  THE  L.\ST  QUARTER  OF  1921 
October  and   Novemhcr  figures  compiled  from  the  Comnir'nnl  ami  Finanrial 

Chroride;  December  figures  from  New  York  Times 

Number  of  Cities  at  Each  Interest  Rate     Number  of  Cities  at  Each  Yield  Ratt 

Three  Three      Week 

Interest  Weeks  'S'ield  Weeks    Ending 

Rate  Ending  Range  Ending      Dec. 

Per  Cent   October  November  Dec.  23      Per  Cent      Nove-nber  Dec.  23       23 
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7-7.99 
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NUMBER  AND  P.';R  CENT  OF  ISSUES  AT  6  OR  MORE  AND  AT  5  OR 
MORE  PER  CENT 


1921  was  in  part  due  to  year-end  investment  shifts  and 
to  the  accumulation  of  investment  funds  during  a 
period  of  quietness  in  utility  and  industrial  bonds  it 
does  not  .seem  likely  that  changes  in  these  conditions 
will  be  sufficient  to  force  the  bond  sales  of  1922  below 
the  1921  total  and  stop  the  downward  trend  of  interest 
rates.  However,  it  is  to  be  noted  that  as  the  municipal 
bond  interest  rate  falls  there  will  be  those  among  the 
more  venturesome  who  will  seek  higher  yields  on  their 
money.  This,  and  a  general  business  improvement, 
would  divert  some  of  the  capital  that  would  otherwi.se 
go  into  municipal  bonds  and  tend  to  raise  the  interest 
rate  and  discourage  city  and  state  bond  issues.  But 
with  so  much  work  waiting  to  be  done  there  is  strong 
reason  to  expect  large  flotations  of  municipal  bonds  in 

1922  and  with  them  an  increa.^e  in  construction  work. 
The  increase  in  volume  of  work  will  be  all  the  more 
notable  if  the  construction-cost  index  contimifs  to  fall. 
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Concrete — Past  and  Future 

What  the  Past  Twenty-Five  Years  Have  Taught  Us  and  What  We  Must  Learn 
If  It  Is  To  Continue  To  Grow  in  Use 


Editorial  Revietv 


rr  IS  now  about  twenty-five  years  since  reinforced 
concrete  came  to  the  attention  of  the  American  engi- 
neer. For  a  dozen  or  so  years  before  that  it  had  been 
used  extensively  by  a  few  specialists  in  France  and 
Austria,  and  their  patented  structures,  mainly  bridges, 
were  the  first  evidences  of  the  new  material  over  here. 
Mass  or  plain  concrete  was  used,  of  course,  but  the 
cement  production  and  importation  figures  show  how 
limited  was  even  this  use.  In  1896,  for  instance, 
9,000,000  barrels  were  produced  and  about  2.000,000 
barrels  imported,  and  of  the  amount  made  in  this  coun- 
try only  1,500,000  barrels  were  portland  cement.  In 
other  words,  assuming  all  the  importations  to  have  been 
Portland  cement,  the  consumption  of  portland  cement  in 
this  country  twenty-five  years  ago  was  one-thirtieth 
what  it  was  the  past  year.  The  total  hydraulic  cement 
consumption  was  probably  about  one-tenth  of  that 
today. 

Once  reinforced  concrete  was  introduced,  however,  the 
spread  of  its  use  became  phenomenal,  and  with  it  came 
a  wider  appreciation  of  the  virtues  of  plain  concrete. 
Production  in  1900  had  grown  to  over  17,000,000  barrels, 
in  1910  to  78,000,000,  and  in  1920  to  over  102,000,000, 
practically  all  portland  cement.  Just  how  much  of  this 
went  into  plain  and  how  much  into  reinforced  concrete 
nobody  knows  nor  is  it  very  important  now  to  distin- 
guish between  the  two.  The  important  thing  is  that 
the  recognition  of  the  structural  capabilities  of  con- 
crete reinforced  with  steel  opened  up  a  new  era  in 
engineering  design  and  construction.  Today  a  knowl- 
edge of  concrete  must  be  a  part  of  the  equipment  of 
every  civil  engineer  and  contractor  because  it  enters 
into  very  kind  of  construction.  Other  subjects  are  left 
to  specialists,  but  concrete  is  universal. 

What  is  Needed  Now 

This  universality  has  its  vices  as  well  as  its  virtues. 
So  many  people  are  interested  in  perfecting  concrete 
that  more  study  is  probably  being  given  to  it  than  to 
any  other  one  engineering  subject.  More  interest  is 
displayed  at  a  technical  meeting  when  concrete  is  dis- 
cussed. Wider  attention  is  given  to  technical  papers  on 
it.  On  the  other  hand,  so  many  men,  both  ignorant  and 
informed,  are  putting  in  concrete  that  there  has  grown 
up  the  familiarity  which  breeds  contempt,  a  disdain  for 
further  inquiry  into  its  composition  and  manufacture 
and  a  complacence  regarding  its  behavior.  These  two 
divergent  attitudes  need  to  be  brought  together.  The 
work  of  the  student  must  be  popularized,  the  m.an  at 
the  mixer  and  at  the  forms  must  be  educated  out  of 
his  ignorance  and  complacency.  Just  now,  when  the 
latest  report  of  the  Joint  Committee  on  Concrete  and 
Reinforced  Concrete  is  receiving  so  much  attention, 
seems  to  be  a  favorable  time  to  set  down  some  of  the 
things  we  have  learned  about  concrete,  and  to  inquire 
into  the  progress  we  have  made,  with  sr  view  to  orient 
ing  ourselves  for  future  progress. 

In  these  past  twenty-five  years,  roughly  1,500,000,000 
barrels  of  cement  have  been  used  in  the  United  States, 


which,  again  roughly,  converted  into  cost  of  concrete 
made  from  it  reaches  the  almost  incredible  sum  of 
$15,000,000,000.  What  is  the  present  condition  of  this 
concrete  which  cost  half  as  much  as  the  World  War 
cost  the  United  States  and  which  is  supposed  to  be 
long-lived,  if  not  eternal? 

In  the  first  place,  most  of  it, — certainly  a  large  part 
of  it — was  put  in  under  no  engineering  supervision 
whatsoever.  The  cement  was  bought  bag  by  bag  from 
the  local  dealer  and  is  a  part  of  floors,  backyard  steps, 
house  foundations,  drains,  fences,  and  a  hundred  other 
little  details  which  the  farmer,  mason,  or  city  house- 
holder builds  for-  his  own  convenience.  Considering  the 
lack  of  information  such  builders  have  regarding  the 
necessities  of  concrete  design  and  construction,  these 
concretes  in  minor  structures  are  in  good  condition. 
They  could  be  made  much  better  by  a  closer  adherence 
to  better  practice  but  their  failure,  when  failure  occurs, 
is    generally    of   negligible   importance. 

Building  Concrete  is  Good 

Another  large  proportion  of  the  cement  production 
has  gone  into  buildings,  and  here,  too,  the  results  have 
been  satisfactory  in  the  main.  It  is  rare  that  one  sees 
the  interior  of  a  concrete  building  in  any  condition  of 
deterioration.  Where  failure  has  occurred  it  is  almost 
without  exception  either  in  the  structure  during  erection 
or  a  failure  in  design  due  to  obvious  overloading  or  a 
misapplication  of  the  accepted  principles  of  structures. 
Such  concrete  may  not  be  as  economical  as  it  will  some- 
time be  made  but  it  is  safe  and  so  far  as  we  can  now 
tell  permanent. 

The  remaining  important  application  of  concrete  has 
been  to  exterior  structures.  Here  the  story  is  not  so 
pleasant.  There  is  no  use  blinking  the  fact  that  con- 
crete as  commonly  placed  in  the  last  twenty-five  years 
is  not  a  permanent  material  when  exposed  to  the 
weather.  Everyone  who  travels  through  the  country 
knows  that  much  outdoor  concrete  is  in  various  stages 
of  disintegration.  Occasionally  one  comes  across  con- 
crete masonry  in  as  good  condition  as  a  contemporary 
limestone  or  granite  masonry.  This,  however,  is  the 
exception.  Scaling,  spalling,  cracking,  the  latter  where 
steel  is  near  the  surface,  are  the  common  exhibits  in 
bridges,  building  faces,  piers,  abutments,  which  have 
passed  beyond  the  eight  or  ten  years  which  seems  to  be 
the  critical  age  of  outdoor  concrete.  This  does  not 
mean  that  such  structures  are  at  the  point  of  failure. 
Far  from  it.  In  many  of  them  the  surface  disintegra- 
tion means  nothing  more  than  that  that  surface  has 
been  unable  to  resist  the  attack  of  moisture.  The  main 
difficulties  are  in  appearance  and  not  in  structural  in- 
tegrity, though  here  and  there  there  are  instances  of 
so  near  an  approach  to  structural  failure  as  to  cause 
worry.  More  and  more  of  such  cases  are  being  brought 
to  light  in  technical  papers  and  proceedings,  but  many 
more  have  never  been  made  public  because  of  reticence 
on  the  part  of  their  builders  and  fear  of  depreciation 
of  concrete  as  a  building  material. 
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What  is  causing  the  deterioration  of  these  structures? 
Quite  obviously,  the  attack  of  the  elements,  inainly 
;vater,  on  the  cementing  element.  The  stone  ingredients 
can  resist  such  attack  but  the  glue  which  joins  them 
together  cannot  always  do  so.  The  trouble  lies  in  the 
porosity,  sometimes  microscopic,  which  permits  the 
penetration  of  the  water  throughout  the  mass.  When 
steel  is  near  the  surface — just  how  near  it  can  safely 
be  is  still  a  matter  of  debate — we  get  the  rusting  and 
most  familiar  form  of  final  failure. 

Outdoor  Concrete  Must  Bb  Bsttek 

The  engineering  profession  must  recognize  the  neces- 
sity for  a  bettering  of  conditions  in  the  production  of 
outdoor  concrete.  Some  appreciation  must  be  had  of 
the  distinction  between  a  concrete  always  protected  from 
great  variations  of  temperature  and  moisture  and  one 
which  is  outdoors  subject  to  a  change  of  temperature 
of  100  or  more  degrees  and  of  alternate  wetting  and 
drying  throughout  a  long  period.  The  fact  is  that  the 
criterion  of  indcror  concrete  is  strength,  whereas  the 
criteria  of  outdoor  concrete  are  both  strength  and 
density.  Current  methods  of  concrete  production,  even 
as  practiced  by  the  average  engineer  and  contractor, 
can  insure  a  sufficient  strength;  they  do  not  always 
insure  sufficient  density.  There  is  some  relation  be- 
tween the  two  properties  of  concrete,  but  it  well  may 
be  that  the  concrete  which  reaches  a  strength  now 
thought  sufficient  for  structural  purposes  is  not  dense 
enough  to  resist  for  a  long  time  the  inroads  of  the 
weather. 

Density,  as  such,  is  not  sought  in  concrete  today. 
Strength  is  the  measure  by  which  quality  is  judged. 
Moreover,  there  is  no  good  measure  of  density  wKereby 
one  can  judge  the  capability  of  a  concrete  to  resist  mois- 
ture and  temperature  attack,  except  the  measure  of 
strength,  which  itself  is  determined  by  the  not  too  well 
related  measure  of  test-piece  behavior. 

In  considering  what  the  future  progress  of  the  art 
may  be  it  will  be  well  to  take  our  bearings  on  our 
present  knowledge.  Look  at  the  constituents  first. 
Cement  used  to  be  the  favored  point  of  attack  in  any 
investigation  of  inferior  concrete.  It  is  no  longer  so. 
Portland  cement  has  been  standardized  in  a  specifica- 
tion accepted  by  the  government  and  the  leading  tech- 
nical societies,  and  rarely  is  there  any  divergence  from 
it  in  any  individual  specification.  To  achieve  such  a 
standard  specification  has  long  been  the  ambition  of 
the  cement  manufacturers  and  of  most  of  the  cement 
users.  Certainly,  it  is  a  great  step  ahead  of  the  many 
varying  specifications  which  were  common  twenty  years 
ago.  It  must  not  be  forgotten,  however,  that  this 
accepted  standard  specification  is  deadening  in  a  certain 
way.  Cement  is  standardized  so  that  the  user  may  be 
guaranteed  a  superiority  to  a  certain  definite  minimum 
of  requirement,  but  he  is  not  guaranteed  any  uniform- 
ity above  that  minimum.  It  is  a  well-known  fact  that 
cements,  all  of  which  pass  the  standard  specification,  are 
of  great  variation  in  their  diff'erent  qualities,  particu- 
larly in  strength,  so  that  while  use  of  any  accepted 
cement  may  assure  a  certain  strength,  there  is  no  assur- 
ance that  a  stronger  concrete  could  not  have  been 
obtained  by  some  other  equally  acceptable  cement  which 
gave  higher  test  values. 

There  i.s  no  question,  too,  of  a  genera?  feeling  among 
engineers  that  the  cement  makers  themselves  are  satis- 
fied with  the  present  situation  and  that  they  are  more 


anxious  to  preserve  the  standard  specification  than  to 
get  a  better  product.  This  is  partly  true.  To  improve 
a  product  in  any  way,  such  as,  for  instance,  by  the 
increased  fineness  talked  of  some  years  ago,  would  re- 
quire a  large  revision  of  the  manufacturing  machinery 
and  a  great  expense  with  a  doubtful  improvement  in 
quality.  So  long  as  there  is  no  overwhelming  evidence 
that  the  present  product  is  causing  difficulty,  the  manu- 
facturers will  prefer  to  continue  working  under  the 
present  specification,  and  to  this  extent  progress  is 
hampered.  It  is  unfortunate,  too,  that  practically  all 
the  cement  experts  are  confined  to  the  cement  trade. 
Very  few  engineers  know  anything  about  the  manufac- 
ture or  the  chemistry  of  cement  or  have  sufficient  knowl- 
edge to  make  any  reasonable  recommendation  as  to  the 
improvement  of  cement  quality.  Outside  of  the  manu- 
facturers' employees  there  are  a  few  experts  in  the 
employ  of  the  government  and  one  or  two  independent 
consultants,  who  must  look  for  most  of  their  business 
from  the  cement  manufacturers  themselves.  The  manu- 
facturers continue  to  study  their  material,  of  course,  but 
they  are  naturally  conservative  and  little  disposed  to 
advocate  any  changes  unless  those  changes  promise 
wider  use  or  lower  cost  of  the  cement 

Not  Much  Hope  for  Better  Cement 

It  results,  therefore,  that  the  only  place  where  we 
can  hope  to  look  for  any  radical  recommendations  re- 
garding the  cement  itself  is  from  the  government  engi- 
neers who  are  limited  in  number  and  who,  therefore, 
must  work  slowly.  There  is  no  doubt  that  so  long  as 
there  is  no  good  measure  of  superiority  in  cement  nor 
any  bonus  for  a  superior  product  portland  cement  will 
continue  to  be  the  same  product  as  it  is  today  and  that 
there  need  not  be  any  great  improvement  in  it  looked 
for.  The  portland  cement  of  today  is  a  remarkably 
good  material.  The  point  is  that  no  one  knoavs  and 
there  is  not  much  chance  of  engineers  finding  out 
whether  it  is  possible  to  produce  a  better  material. 

A  few  years  ago  many  engineers  thought  that  practi- 
cally all  had  been  learned  about  steel,  the  material,  but 
the  later  crystalographic  studies  have  since  opened  up 
entirely  new  possibilities  in  the  material.  By  the  .same 
token,  it  will  not  do  to  assume  that  we  have  achieved  the 
perfect  portland  cement. 

Regarding  the  aggregate,  the  other  ingredient  of  con- 
crete, we  have  learned  a  great  deal  in  the  past  five 
years  mainly  in  regard  to  its  proportioning,  but  a  calm 
survey  of  this  new  learning  leads  one  to  the  conclusion 
that  it  is  merely  the  bringing  to  wide  attention  of  the 
facts  developed  a  good  many  years  ago.  As  far  back  as 
the  seventies,  Feret,  the  French  investigator,  laid  down 
a  good  many  rules  for  the  manufacture  of  concrete, 
which  are  announced  every  once  in  a  while  today  as  new 
matter.  It  is  nearly  fifteen  years  ago  that  the  Fuller 
and  Thompson  paper  on  proportioning  appeared  in  the 
American  Society  of  Civil  Engineers;  ten  years  ago 
Chapman  proposed  slump  tests  and  proportioning  for 
strength  in  the  American  Society  for  Testing  Materials. 
The  later  developments  of  the  void  theory,  of  surface- 
area  measurement  and  of  fineness-modulus  investiga- 
tions are  all  groping  steps  toward  some  final  method 
of  proportioning  and  specifying  aggregate  which  has 
not  yet  been  reached.  The  goal  of  all  these  methods  is 
to  establish  .some  method  whereby  available  aggregate 
can  be  graded  and  mixed  so  that  there  will  be  the  most 
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compact  grouping  of  the  various  particles  that  go  to 
make  up  the  concrete. 

The  quantitative  effect  of  the  water  in  concrete,  as 
investigated  by  Prof.  D.  A.  Abrams,  has  been  a  definite 
step  forward  in  proportioning.  While  there  is  still  much 
doubt  as  to  the  wide  applicability  of  his  theory  to  the 
proportioning  of  specific  mixtures,  there  is  no  doubt 
that  the  part  water  plays  in  the  concrete  mixture  is  now 
much  better  appreciated  and  that  the  average  concrete 
now  being  made  is  measurably  better  since  the  theory 
and  the  experiments  in  which  it  was  based  were  made 
public. 

In  the  production  of  the  concrete  itself  we  are  going 
ahead  slowly.  Mixing  and  placing  machinery  is  better 
mechanically  than  it  was  ten,  fifteen,  or  twenty  years 
ago,  but  in  its  general  principle  this  has  changed  but 
little.  Let  any  engineer  cast  his  memory  back  twenty 
years  to  the  concrete  machinery  used  then  and  he  will 
see  that  the  manufacturers  have  done  a  great  deal 
toward  making  the  mixing  and  placing  of  concrete  a 
more  economical  and  simpler  process,  but  very  little 
toward  making  the  concrete  a  better  product.  There  is 
room  for  inventive  thought  in  this  field. 

Design  Reform  Unimportant 

Little  has  been  said  in  this  review  about  design.  This 
is  intentional.  In  spite  of  the  controversies  that  can 
be  developed  at  a  moment's  notice  regarding  features 
of  design  of  reinforced  concrete,  structures  resulting 
from  the  standard  methods  now  generally  accepted  will 
be  but  little  changed  by  any  proposed  now  method.  It 
is  true  that  the  radical  innovation  of  accounting  for 
concrete  plasticity  in  column  design,  as  advocated  in 
the  latest  specification  of  the  Joint  Committee,  will  mate- 
rially affect  the  design  of  columns  and  may  in  some 
places  cause  some  serious  competition  with  other  types 
of  structure.  It  is  true  that  the  exact  placing  and 
proportioning  of  shear  members  have  a  certain  definite 
effect  on  the  total  cost  of  an  individual  building.  Varia- 
tions in  flat-slab  designing  make  a  considerable  differ- 
ence in  the  flat-slab  structures  of  Chicago  and  New 
York.  Unit  stresses  seem  to  grow  higher  with  each 
new  specification.  But,  after  all,  these  are  minor  ques- 
tions in  the  development  of  the  art  of  concrete.  With 
the  systems  of  designing  which  have  been  accepted  in 
the  past  the  structures  standing  today  are  safe  and 
apparently  permanent.  After  all,  the  design  of  rein- 
forced concrete  is  not  precise;  the  material  itself  is 
highly  variable  in  strength,  the  fundamental  principle 
of  the  co-ordinate  action  of  the  steel  and  concrete  is 
only  an  approximation,  and  certainly  not  well  estab- 
lished. If  the  material  itself  does  not  come  up  to  the 
anticipated  unit  strength  or  in  a  relatively  short  time 
seems  to  deteriorate  in  strength  all  the  refinements  of 
design  are  useless. 

Every  step  forward  in  design  promotes  either  econ- 
omy or  safety  in  succeeding  structures;  it  does  not 
depreciate  the  safety  nor  can  it  have  much  effect  on 
the  economy  of  existing  structures.  Once  erected  and 
in  some  term  of  acceptable  service,  with  the  rare  excep- 
tions of  progressive  deflection  under  load,  the  matter 
of  the  design  of  a  structure  is  of  no  concern.  The 
condition  of  the  material  itself  is  quite  different,  for 
that  is  an  ever-present  source  of  trouble.  If  concrete 
made  today  is  to  have  entirely  different  appearance  and 
qualities  ten  years  from  now  a  serious  problem  is  pre- 
sented to  the  designer.     If  concrete  supposed  to  have 


a  compressive  strength  of  2,000  lb.  and  an  impervioris 
texture  turns  out  of  the  forms  worth  only  1,500  lb. 
and  full  of  holes,  the  question  whether  0.08  or  0.12 
should  have  been  used  as  a  shear  coefficient  is  largely 
academic. 

It  is  manifest  that  the  progress  of  the  future  must 
come  mostly  from  construction  improvements — improve- 
ments that  will  guarantee  that  every  bit  of  concrete 
will  be  what  the  design  assumes  it  to  be,  a  dense  arti- 
ficial stone  of  predetermined  strength.  We  must, 
therefore,  be  able  to  insure  a  dense  concrete.  How  can 
we  do  it?  There  is  no  single  rule  which  followed  will 
lead  on  to  success.  In  our  present  state  of  knowledge 
we  can  only  insist  on  observance  of  all  the  little  rules 
which  time  has  developed  and  these  little  rules  are  so 
numerous  that  they  might  be  recorded,  for  example,  by 
listing  the  side-heads  in  the  Joint  Committee  specifica- 
tion. 

But  their  fundamentals  may  be  covered  possibly 
by  two  phrases — more  mechanical  control,  better  educa- 
tion of  the  man  on  the  job. 

While  what  may  be  called  the  scientific  aspects  Of 
concrete  are  by  no  means  to  the  stage  we  hope  they 
will  arrive,  they  are  certainly  sufficiently  advanced  to 
guarantee,  if  observed  in  practice,  a  much  better  con- 
crete than  we  now  ever  get.  The  cement  itself,  the 
choice  and  grading  of  the  aggregate,  the  proportioning 
of  the  ingredients  including  the  water  are  all  governed 
by  scientific  knowledge  which,  while  not  perhaps  much 
greater  than  twenty  years  ago,  is  certainly  moi-e  widely 
distributed.  The  practical  manufacture  of  the  con- 
crete, on  the  other  hand,  remains  for  the  most  part  in 
unintelligent,  though  not  necessarily  unskilled,  hands. 
Worse  than  that,  it  remains  in  the  control  of  that  most 
dangerous  of  individuals,  the  ignorant  person  who  thinks 
he  knows.  In  spite  of  all  the  literature  and  propaganda 
advocating  proper  concreting  methods,  the  man  next  to 
the  mixer  and  the  forms  remains  today  in  practically  the 
same  state  of  information  regarding  the  product  as  his 
predecessor  was  in  a  quarter  century  ago. 

Mechanical  Control  Necessary 

We  must,  therefore,  do  everything  we  can  to  take 
away  from  him  any  of  the  control  of  the  concrete.  To 
some  extent  this  has  been  done  by  batch-meters,  mixer 
locks,  water-control  valves,  and  other  attachments.  Much 
more  can  be  done  in  the  way  of  mechanical  propor- 
tioners  such  as  Nathan  C.  Johnson  has  developed,  and 
in  tests  which  will  really  serve  as  a  gage  of  consistency. 
Any  device  will  prove  effective  which  will  take  away 
from  the  concreting  man  himself  discretion  as  to  con- 
dition of  concrete  and  will  tend  to  produce  uniformly 
a  desired  mixture  and  consistency.  The  determination 
of  that  desired  end  is  much  more  easily  achieved  today 
than  the  execution. 

With  these  mechanica.  oevices — indeed,  even  before 
they  can  be  perfected — must  come  a  better  education  of 
the  mass  of  concrete  workers.  This  might  be  made  a 
subject  for  a  long  paper,  so  important  it  is.  All  there 
is  space  for  here  is  to  say  that  to  penetrate  the  com- 
placency of  the  average  concrete  foreman  is  a  harder 
job  than  to  educate  the  ignorant  foreign  laborer  v/ho 
works  under  him,  but  that  until  the  former  is  made 
to  see  how  little  he  really  knows  about  concrete  and 
the  latter  taught  that  rules  are  rules  and  must  be 
obeyed,  concrete  will  never  reach  the  degree  of  perfec- 
tion  as  a  building  material  its  possibilities  warrant. 
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The  Motor  Bus  as  a  Factor  in 
Highway  Transport 

Commission  Control,  Franchises  and  Protection 

Against  Competition  Required  for 

Successful  Operation 

By  John  N.  Mackall 

Chairman  and   Chief  Engineer.   Maryland  State  Roads 
Commission,   Baltimore 

WITH  any  good  road  system  the  logical  development 
is  the  motor  bus.  If  funds  for  the  construction  of 
roads  are  provided  from  the  general  tax,  it  is,  of  course, 
assumed  that  the  construction  of  roads  is  a  benefit  to 
all  of  the  people.  All  the  people,  however,  are  not: 
owners,  and  never  can  be  the  owners,  of  motor  cars. 
Since  the  indirect  benefit  received  by  the  people  who 
pay  for  the  highways,  but  who  do  not  own  cars,  is  not 
sufficient  to  justify  their  paying  for  construction,  the 
only  possible  direct  benefit  is  through  the  motor  bus. 
With  the  motor  bus  comes  the  fixed  schedule  and 
direct  competition  with  established  common  carriers. 
It  has  been  demonstrated,  and  our  Interstate  Commerce 
Commission  and  the  public  service  commissions  of  the 
several  states  are  concrete  evidences  of  this  demonstra- 
tion, that  the  public  believes  that  practically  all  public 
services  can  be  best  rendered  by  a  monopoly.  If  this 
is  true  of  our  railroads  and  water  lines,  of  our  tele- 
phones and  electric  light  companies,  it  certainly  does  not 
require  new  demonstration  in  the  case  of  bus  transporta- 
tion before  it  is  accepted  as  a  fact.  This  forces  us  to 
the  conclusion  that  bus  lines  running  upon  public  high- 
ways on  fixed  schedules  are  rendering  a  public  service 
which  can  be  best  rendered  by  a  monopoly,  so  that  any 
road  ser\'ed  by  a  bus  line  should  be  served  by  a  single 
line  under  the  control  of  the  public  sei-vice  commission. 

Protection  for  Established  Lines 

If  exclusive  franchises  are  to  be  granted  for  the  use 
of  a  section  of  highway  between  given  points  to  a 
passenger  line  operating  on  a  fixed  schedule,  it  means 
that  the  state  must  grant  to  this  line  protection  against 
competition,  both  regular  and  intermittent.  Frequently, 
the  difference  between  the  success  and  the  failure  of  a 
bus  line  is  measured  not  by  the  normal  traffic  carried, 
but  by  the  extraordinary  traffic  on  Sundays  and  holi- 
days. This  is  the  traffic  on  which  the  jitney  lives, 
and  it  may  be  the  traffic  the  loss  of  which  causes  the 
regularly  established  line  to  die.  But  the  state  cannot 
afford  to  grant  exclusive  privileges,  even  under  control, 
and  protect  the  line  against  competition,  unless  it  can 
be  assured  that  the  franchise  is  in  responsible  hands, 
and  has  sufficient  resources  back  of  it  to  insure  its  oper- 
ation for  a  sufficient  period  of  time  to  demonstrate  what 
the  actual  traffic  is.  Potential  bus  traffic  can  only  be 
converted  into  actual  traffic  by  running  on  a  schedule, 
with  good  equipment   and  at   a   fairly  close   interval. 

The  familiar  jitney  bus,  whether  it  charges  a  "jit" 
or  many  "jits,"  has  demonstrated  that  it  is  but  a 
scavenger,  and  fills  no  real  need  in  any  community.  It 
operates  only  during  the  time  when  orther  methods  of 
transportation  are  crowded,  taking  away  from  them 
what  would  be  a  revenue,  forcing  all  established  lines 
of  transportation  out  of  business  and  then  departs  for 
more  profitable  fields.  Jitney  transportation  has  always 
been  in  the  hands  of  irresponsible  people,  and  perhaps 
we  can  go  further  and  say  that  no  jitney  bus  was  ever 


run  when  the  following  elements  had  been  determined 
in  advance:  Cost  of  operation,  overhead,  insurance, 
interest  and  depreciation,  and  the  rate  to  meet  all  of 
necessary  charges. 

If  it  has  now  been  demonstrated  that  the  service 
of  bus  transportation  can  best  be  accomplished  by  buses 
running  on  I'egular  schedules  with  exclusive  privileges, 
under  the  control  of  the  public  ser%'ice  commission,  then 
we  must  see  that  the  transportation  companies  have 
more  than  protection,  that  they  have  enough  intangible 
assets  to  warrant  the  public  in  putting  m.oney  into  the 
enterprise.  The  writer  believes  that  it  has  been  demon- 
strated that  sufficient  capital  cannot  be  attracted  to  this 
method  of  transportation  unless  the  states  are  willing 
to  go  further  and  to  grant  these  exclusive  privileges  for 
a  definite  number  of  years,  and  he  believes  that  it  should 
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be  from  15  to  25  years,  so  that  capital  will  be  attracted 
to  motor-bus  transportation,  not  in  the  hope  of  getting 
the  money  out  before  the  line  "hits  the  rocks,"  but  in 
the  belief  that  the  investment  is  in  a  business  which  can 
be  operated  for  the  life  of  the  franchise,  and  that  during 
the  lean  years  when  the  business  is  being  built  up,  the 
franchise  can  be  sold,  subject,  of  course,  to  the  approval 
of  the  public  service  commission,  and  that  the  company 
which  built  up  the  line  may  receive  for  its  franchise 
rights    and    good    will    exactly    what    the.v    are    worth. 

Certainly,  in  these  times,  capital  cannot  be  attracted 
to  bus  transportation  unless  the  returns  are  going  to 
be  verj'  great  for  a  short  time,  or  unless  the  money  can 
be  safely  invested  for  longer  times.  It  is  assumed  in 
advance  that  the  public  service  commissions  will  not 
permit  rates  which  will  grant  enormous  returns,  so  that 
moderate  returns  for  a  long  term  seem  to  be  the  only 
solution.  At  this  time,  it  is  obviously  unnecessary  to  go 
into  details  of  what  constitutes  responsibility  on  the 
part  of  a  company,  what  constitutes  protection  on  the 
part  of  the  state  and  what  constitutes  sei-vice  to  the 
public.  The  public  is  interested  only  in  service.  With 
sei-vice  must  go  responsibility  on  the  part  of  the  com- 
pany and  protection  on  the  part  of  the  state. 

It  is  equally  obvious  that  the  state  should  receive  an 
annual  rental  for  the  franchi.se,  sufficient  to  justify  all 
additional  expense  to  which  it  is  put  by  reason  of  main- 
taining the  roadbed  for  transportation  companies  and 
granting  protection  to  them.  An  amount  sufficient  for 
this  purpose  can  be  charged  without  in  any  way  affecting 
the  stability  of  the  company.  A  gross  receipts  tax  of 
2  or  3  or  4  per  cent  will  be  ample  to  take  care  of  this 
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feature  and  when  it  is  considered  that  the  bus  line  pays 
no  interest  on  construction  bonds  and  that  it  pays  no 
cost  of  maintenance  directly,  the  amount  which  it  pays 
to  the  state  may  seem  large  in  individual  instances,  but 
is  small  compared  to  what  other  common  carriers  pay. 

The  State  of  Maryland  has  had  motor  buses  running 
on  fixed  schedules  over  its  public  highways,  under  the 
direct  control  of  the  Public  Service  Commission,  and 
with  exclusive  privileges  to  the  companies  operating 
them,  but  no  satisfactory  progress  has  been  made  toward 
the  solution  of  the  problem.  Because  of  the  lack  of 
franchise,  sufficient  capital  could  not  be  attracted  to  the 
lines  to  enable  them  to  render  adequate  service  during 
the  initial  period.  With  only  few  exceptions,  the  bus 
lines  have  been  in  financially  irresponsible  hands  and 
additional  capital  could  not  be  attracted  because  if  the 
company  then  operating  wanted  to  go  out  of  business  for 
any  reason,  the  rights,  franchise  and  good  will  which 
had  cost  many  dollars  to  build  up  could  not  be  trans- 
ferred to  a  successor  in  the  business. 

On  the  other  hand,  if  the  public  had  been  assured 
that  any  particular  transportation  line  had  privileges 
good  for,  say,  20  years,  and  that  when  their  money 
was  invested  in  it,  it  was  invested  for  the  life  of  the 
franchise,  the  writer  believes  that  adequate  capital  could 
have  been  attracted  and  the  lines  put  on  a  basis  mutu- 
ally satisfactory  to  the  investor  and  to  the  user. 

Experience  in  Maryland  has  demonstrated,  at  least  to 
the  writer,  that  adequate  bus  transportation  can  only 
be  had  by  the  granting  of  a  monopoly  to  a  company  for 
a  particular  road  to  run  buses  on  a  regular  schedule 
under  public  service  commission  control  for  a  definite 
number  of  years,  during  which  lime  absolute  protec- 
tion will  be  granted  against  competition.  Otherwise, 
the  bus  transportation  business  will  remain  as  it  is 
today,  a  tremendous  gamble  in  the  hands  of  people  with 
sufficient  money  to  purchase  one  bus,  to  be  operated 
with  probably  sufficient  revenue  to  pay  interest  and  cur- 
rent charges,  but  with  nothing  for  depreciation.  At 
the  end  of  the  life  of  the  bus.  such  a  line  will  go  out  of 
business,  to  be  followed  by  another  to  suffer  a  like  fate. 


Hydro-Electric  Work  Now  Under  Way 

In  the  large  table  on  the  opposite  page  are  given  the 
data  on  the  large  water-power  plants  now  under  con- 
struction on  the  Pacific  Coast,  and  at  the  bottom  of  this 
page  similar  data  are  tabulated  for  the  Eastern  section 
of  the  country.  These  figures  were  obtained  from 
answers  to  questionnaires  sent  to  the  respective  com- 
panies and  are  therefore  authentic. 


Federal  Water  Power  Projects 
Up  to  December,  1921 

Annual  Report  of  Commission  Shows  Half-Million 

Horsepower  Under  Way— Work  Hampered 

by  Lack  of  Funds 

Extract  from  the  Annual  Report  of  the  Federal 
Water  Power  Commission,  December,  1921 

IN  the  16  months  following  passage  of  the  Federal 
Water  Power  Act  there  were  filed  with  the  commission 
185  applications  for  preliminary  permit  and  85  applications 
for  license  to  develop  water  power,  260  in  all,  which,  after 
deducting  conflicting  applications  and  those  rejected  or  with- 
drawn, aggregated  the  stupendous  totals  of  11,060,000 
primary  and  5,766,000  secondary  horsepower  or  16,826,000 
horsepower  of  estimated  installation.  This  is  twice  the 
water  horsepower  which  has  been  developed  in  the  United 
States  to  date,  and  exceeds  the  combined  potential  water 
power  resources  of  Norway,  Sweden,  Finland,  and  the 
Arctic  and  Baltic  drainages  of  Russia.  It  is  70  per  cent 
greater  than  the  combined  resources  of  France  and  Italy. 
It  is  from  five  to  six  times  greater  than  the  aggregate  of 
all  applications  filed  with  the  Federal  Government  during 
the  pi-eceding  15  years. 

The  country  could  not,  of  course,  absorb  at  once  all  the 
power  projected  for  development,  and  many  applications 
may  never  be  carried  out.  It  is  the  belief,  however,  that 
the  greater  part  of  the  horsepower  involved  will  eventually 
be  constructed.  To  complete  the  projects  applied  for  will 
require  capital  exceeding  in  the  aggregate  two  billions  of 
dollars.  The  collateral  expenditures  for  distribution 
systems,  for  customers'  installation,  and  in  accessory  in- 
dustries will  be  several  times  greater. 

If  one  considers  the  very  conservative  estimate  that  each 


Company       Name  of  Plant      Location 


Niagara  Falls     Extension  to       Niagara 
Power    Co.         existing  plant     I'alls,  N.Y. 


HYDRO-ELECTRIC  POWER  PLANTS  UNDER  WAY  IN  EASTERN  UNITED  STATES 

Ultimate 
e  Movers      Static  Head   Present  stase  of    Capacity  of 


Pipes.  Canals 


Water  Wheels 


Development       Plant  k.i 


Tunnel    4,400  ft.  Not  determined     Not  determined      215  ft. 
lonB.  32  ft.  dianu 
concrete  lined 


Henry  Ford        Green  Island      Troy,  N.Y.     Federal  dam  Open  ore  bay 

&  Son,  Inc.         Hydro-El.  across  Hudson,       200  x  16  ft. 

Plant  20  ft.  high,   1200 


Allis-Chalmers        4-2,000  hp.  pro-  .\v.  13  ft.        Started  .\pr.  I,       8,000  hp. 

peller  type,  high  Max.  17  ft.       1921.  To  be  com- 
speed  vertical  pleted  May  3I,'22 

shaft. 


Allis-Chalmers       3-24,000  hp.  vert.   70  ft. 
single  runner 


Started  .Tuly  1921    120,000  hp. 
To  be  completed 
Apr.  1,  1923 


Manitoba  Great  Falls         Winnepeg. 

Power  Co.  Development      Man. 


Ora\ntv  concrete.  None 
20  to  70  ft.  6,000 
acre  ft.  res. 


Not  determined      6-28,000  hp. 


Arkansas 
llydn  -El. 
Dev.  Co. 


Not  determined     3-5,000  hp. 


Started  June.         70,000  hp. 
1921.  To  be  com- 
pleted Mar.  1922 


l-earsburg,Vt. Earth  embank.        18,500  ft.  8-ft.       I.P.Morris 
60  ft.  wood  stave  pipe 


1-6.200  vert. 
;ingle  runner 


Southern  Mountain  Mt.  Holly       Earth 

Power  Co.  Island  station     N.C.  embankment 


S.  Morgan  Smith  4-20,000  hp. 


To  be  completed  80.000  hp. 

about  Dec.  I  5. 

1923 


Groat  Falls,    Dam  already  in 
c.C.  Duplicating  ex 

isting  plant 


S.  Morgan  Smith  3-20,000  hp. 


To  be  completed  60,000  hp. 
about  Dec.  15, 
1922  . 


International      Sherman  Clenns  Multiple-arch,         Canal  3,500  ft.        I.P.Morris  3-10,000  hp.  65  ft. 

Paper  Co,  LJaiid  Falls,  N.Y.     dam  70  ft.  high.     lonL'.  40  ft.  deep. 

Development  30  ft.  wide  at  bot- 

tom and  1 50  at  top 


Started  1920.         30.000  hp. 
To  be  completed 
1922 


January  5,   1922 


ENGINEERING     NEWS-RECORD 


Some  Pacific  Coast  Hydro-electric  Developments  Under  Wav  in  1921 
or  Detinitely  Projected  for  1922 


25 


Company 

Name  of  PI 

mt     Location       Dam  A  Rese 

Pipes.  Canals   or     Maker  of 

Tunnels           Water  Wheels        Penstocks 

Prime 

Movers 

Stati 
Head 
Feet 

Present  Stage 
•■    of  Development 

Ultimate 
Capacity 
Of  Plan.. 

Bridge  River 
Power  Co. 

Bridge  River 

Plant 

I20mi.  from  Sinjple  concrete  Two- 12.800  ft.       Not  awarded    Eight,    dividing 
Vancouver,    arch  157'  htgh    long.  121  x  14'                                  in.l,  |6  at  powe? 
B.C.                Capacity  1.250.- concrete  lined.                                  house  78"  to 

16-  25,000 
hp.    double 
overhung 
impulse  units 
One   13,000 
hp.      Fran- 
cis   turbine 
One  double 
overhung 
impulse 

1,200 

Project  started 
middle  of  1920 

B.C.  El.  Ry.  Co.  Fourth  Unit 
Stave  Lake 
Plant 

City  of  Seattle       Newhalem 
Plant 

000  acre--.            1.500  sec-ft.  flow                             50"  dias. 
40  nil.   East                                                              Esehrr  W  ys?     One  riveted 
ver   B^c''""'                                                              *^"'                      steel  line  14i' 
lOo'mi   N.E.  .Small  diversion  Length  2.675' un-Pelton  Water  One  elect?^Jallv 
of  Seattle,     dam  on  New-     der  266' pressure  Wheel  Co.          welded  line  1. 122 
Wash.             haleni  Creek       at  lower  end                                     Icng  33"  to  30" 

no 

510 

To  be  in  ser\*icc 
M.ar.  1,  1922 

Completed  in 
summer  of  1921 

35.4or 

City  of  Seattle 

Gorge  Creek 
Plant 

100  mi.  N.E.  240' high 

of  Seattle, 

Wash. 

Two  11.000' long  Not  aw.irdet 

Three,  1,000' 
long,  11' to  10' 
dias. 

unit 

Si-\  30.000 

kva.  units 

395 

PreHminary 
work  under  way 

I80.00C 

11,000'  tunnel 

City  of  Seattle 

Rubv  Creek 
Plant 

lOOmi.  N.E.  450' high  1.000.- Length  17.000'     Not  awarded 
of  Seattle,      000  acrc-ft. 
Wash.            storage 

Sir  45.000 
kva,  units 

470  to 
720 

contract  let. 
Gorge  plant  to 
be  completed  in 
1923 

Installation 
completed 

270.000 

City  of  Seattle 

Cedar  Falls 
Unit  No.  5 

.\bout  30  mi.  No  addi  ions 
E.  of  Seattle  to  dam. 

3  mi.  of  78-in.        Pelton  Water 
wood  stave  and     Wheel  Co. 

One  2,600' 
penstock.  78" 

One  20.000 
hp.  over- 

630 

40.000 

steel  pipe,  normal 

to  68"  dia. 

hung  Fran- 

Oct., 1921 

Washington 
Water  Power 
Co. 

Spokane  Upper  In  Spokane  Inclined  slab 
Falls                                             and  buttresses 
30'  high 

flow  3  1 0  sec-ft. 

None                       I.  P.  Morris 

One  370'  long. 
Reinforced  con- 
crete 18' dia. 

cis    turbine 
One  14,250 
hp.  vertie.al 

64 

Completed 
May  I.  1921 

10.000 

Idaho  Power 

Shrshone 

Near  Twin    Concrete  Di- 

Length  450'  lOixS.  Morgan 

One  riveted  steel 

turbine 
One    14.500 

204 

Headworks 

11. ICQ 

Co. 

Falls  Plant 

Falls,  Idaho  version  D.-ini 

10)'  800  sec-ft.  -Smith 

line  172'  long. 

hp.      Fran- 

partially com- 

20' high 

flow,  concrete 

lined 

Length  5,300'  14  Not  awarded 

lO'.dia.  top. 

cis   turbine 

pleted  in  1921 

City  of  Tacoma 

Lake  Cushman  About  60  mi.  Gravitv  arch 

Two  initial,  four 

(Initial) 

590 

R^al  estJite  and 

56,000 

Project 

W.  of  Taco-  210'  high  150, 

.X  20' 700  sec-ft. 

ultimate  3,200 

Two  22,500 

right  acquired 

ma                J  000  acre-ft. 

flow,  concrete 

long  80"  to  48" 

hp.  units 

Surveys  and  test 

Utah  Power 

storage 
Olmstead  Plant  50  mi.  S.  of 

lined  ' 

I.  P.  Morris 

dias. 

One  riveted  steel 

One  7.700 

340 

borings  under  waj 

&  Light  Co. 

Salt  Lake 

hne  798'  long  5' 

hp.  vertical 

City 

dia. 

reaction  turbines 

Northwestern 

Underwood 

On  WTiite      Gra^^ty  con- 

Two  concrete 

unit 

Two    4.200 

60 

Finn!  surveys 
completed 

6,000 

El.  Co. 

Plant 

Salmon           Crete  d.am  62i' 

lines  1  33'  long 

hp.      verti- 

River             high 

10' dia. 

cal  reaction 

Port.  Ry.  Lt. 
A  Pwr.  Co. 

Oak  Grove 

55  mi.  from  Earth  fill  22' 
Portland        high 

8^  mile  conduit 

units 

One  27,500 
hp.  reaction 
turbine 
One  10.000 

860 

To  be  completed 
in  1924 

California 

f'opco  Unit 

2  mi.  S.  of      Raise  water 

None                     Allis-Chalmers200' long  16' 

125 

To  be  in  sw  vice 

20.000 

Oregon  Power 

No.  2 

Calif. -Ore.     level  14'  behin 

1 

dia.  top  and 

kw.  horizontal 

in  latter  part  of 

Co. 

State  line       present  dam 

bottom,  riveted 
steel 

reaction 
turbine 

1922 

Pacific  Gas  & 

Drum  Plant 

Bear  River    Pre\'iously 

Pelton  Water 

One  20.000 

1,375 

In  course  of  in- 

12,000 

Elec.  Co. 

Unit  No  3. 

Placer             constructed 

Wheel  Co. 

hp.    double 

stallation 

County 

overhung 
impulse  tinit 
One    15.000 

Pacific  Gas  & 

Hat  Creek  No 

1.  Hat  Creek     Small  timber 

Half  mile  canal     Wellman 

One  riveted  steel 

217 

In  service 

10.000 

Elec.  Co. 

245  mi.  N.  of  crib  diversion 
S.  F.               dam 

600  sec-ft.  flow     Seaver 
Morgan 

line  1.605'  long 
10'  to  8'  di.is. 

hp.  vertical 

Pacific  Gas  & 

Hat  Creek  No 

2  245  mi.  N.      Small  timber 

4,500' of  flume      Wellman 

One  riveted  steel 

One   15,000 

198 

In  service 

10.000 

Elec.  Co. 

of  S.  F            crib  diversion 
dam 

800  sec-ft.  flow     Seaver 
Morgan 

line  413' long 
10' to  8' dias. 

hp.  vertical 
turbine 

Pacific  Gas  & 

Pit  River  No. 

1  245  mi.  N.     Diversion  weir 

Length  10.160'     Allis-    " 
1 4'  dia.  concrete  Chalmers 

Two  riveted  steel 

Two  40.000 

440.5 

To  be  completed 

63.000 

Elec.  Co 

of  S.  F. 

and  lap-welded 

hp.  vertical 

in  1922 

ined.  1.800  sec- 

lines  1.372'  long 

reaction 

ft. 

10i'to8'dias. 

turbines 

Gt.  Western 

Caribou  Plant 

195  mi  from  Previously 

20.400' of  tunnel  Allis- 

Two  riveted 

Two  30.000 

1.008 

Completed 

120.000 

Power  Co. 

S.  F.  on          constnicted 
Feather 

7x7' to  10'          Chalmers 
circular 

steel  hnes  2.082' 
long  66"  to  42" 

hp.  double 
overhung 

summer  of  1921 

River 

dia. 

impulse  wheels 

City  of  San 

M'leeasin  Cr. 

140  mi.  E.      Hetch  Hetehv 

18  miles  of  IOt    Not  awarded 

Three  line  4.700' 

Three  or  four 

1.325 

CoiLstnietion 

150,000 

Fransciaco 

Plant 

of  S.  F.           dam  226'  high 

13  ft.  tunnel 

long  104"  to  52" 

25.000  hp. 

under  way. 

30,600  acre-ft. 

620  sec-ft. 
capacity 

dias. 

double  run- 
ner impulse 
wheels 

Plant  to  be 
eornpleted  in 
1923 

Turloek  & 

Don  Pedro 

Tuolumne     Gra\'ityconcrcte  Power  house         S.Morgan 

Three  reinforced 

Three  6.700 

160  to 

Started 

70.000 

Modesto  Irri- 

Plant 

River  above  dam  283'  high. 

nionolothic  with  Smith 

concrete  tubes  in 

hp.  reaction 

240 

June   1921 

gation  Distriota 

Lagrange       270,000  acre-ft.  dam 

dam  200'  long 

turbines 

storage 

6   dia. 

San  Joaquin  Lt. 

Balch  Power 

Kings  River  Multiple  arch. 

length  27.000'      Not  awarded 

Four  lap-welded 

Two  44.000 

2.495 

, Construction 

108,500 

A.Pwr.  Corp. 

House 

150'  high  45.000  12'  dia.  unlined 

lines  5.425'  long 

hp.  impulse 
wheels 

to  start.  April, 

acre-ft.  storage 

400  sec-ft.  flow 

48"  to  24"  dias. 

1922 

San  Joaquin  Lt. 
t  Pwr.  Corp. 

Kem  Canyon 

18  mi.  N.  E.  Diversion  dam 

Length  8.300'  ll'Allis- 

One  riveted  steel 

One   12.000 

230 

In  8cr\'ice 

I8,C00 

Plant 

of  Bakers       15'  high  at  tail- 

circular  800  sec-  Chalmers 

line  568'  long  8' 

hp.  vertical 

summer  of  1921 

field                race  of  Kem 

ft   How 

to  7' dias. 

Francis 

River  No.  1 

turbine 

So.  Cal.  Edison 

Kem  lUver 

1 30  mi.  from  Concrete  diver 

12  mi.  8  1  8(  ft.,  Pelton  Water 

Two  riveted  and 

Two  22.500 

806 

In  service 

32,000 

Co. 

No.  3 

Los  Angelession  dam  25' 
high 

chiefly  lined  with  Wheel  Co. 
concrete  600  sec- 
ft.  flow 

weld,  steel   lines 
2.520'  long  7'  to 
5' dias. 

hp.  single 
runner  ver- 
tical   reac- 
tion turbines 
One   30.000 

summer  of  1921 

So.  Cal.  EdUnn 

Kig  Creek  No. 

8  24 1  mi.  from  Concrete  diver- 

I^-ngth  5,600'  201.  P.  Morris 

One  riveted  and 

729 

In  servHcc 

135,000 

Co. 

Los  .\ngelession  dam  60' 
high 

I  20'  unlined          Co. 
2.050 sec-ft.  flow 

welded  steel  line 
2.700'  long  8'  to 
6'  dias. 

hp.  vertical 

reaction 

turbine 

August.    1921 
Tunnel  Started 

l50,con 

So.  Cal.  Ivli«-.i. 

Big  Creek  N.I. 

3235  mi.  fromSmall  diversion  Length  30.000      Not  awanled 

Three 

825 

Nov..  1921 

Co. 

Los  Angeles  dam 

21  I  21    3,000 
sec-ft.    flow 

35.000  hp. 
unita 

Scspo  Lt.  & 

Santa  Paula 

.'Jcspc  Creek  .Six  multitile 

Preliminary 

Tot,  for 

PWT.  Co. 

Project 

Ventura  Co.  arch  darn.  115 
Cal                  I-.  245'  high 

work  started  in 
192! 

sil  plants 

Southern  Sierras 

lorenl  Home 

16  mi.  from    H-x-U  (ill  darn. 

5.(1  mi  of  wor.l     Not  Hwiirrh-'l 

One,  6.330'  long 

One  2,500 

2.047 

Work  on  plant, 
to  begin  ,lune. 

2,500 

Pwr.  Co. 

I'lant 

San                  80'  high 

stave  pipe,  nor- 

24" lo  18"  dins. 

kw.  impulse 

Bernardino 

mal  flow    20  sec- 
ft. 

rivete<l  steel 

wheel 

l922,tol)einser- 
\'iec  one  year  later 

Neva<la-Cal 

I.evining 

314  mi.  froriiTlirre  ro'k  fill 

2,200'  iinline<l        Not  awarded 

f)ne,  40"  to  32" 

One   17.900 

1.670 

Dams  6(r; 

12,500 

Power  Co. 

Creek  Plant 

.San                     lirriS.r  fare 

funnel,  normal 

dias. 

hp.  impulse 
wheel 

cniinilcte  Jan.l, 

Bemaplino    dnr,-,  45  r.,  57' 

flow  40  soo-n. 

1922 
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horsepower  of  developed  energy,  used  industrially,  means 
employment  for  one  skilled  workman,  the  possibilities  as  a 
national  asset  latent  in  the  16,826,000  hp.  represented  by 
applications  now  before  the  Commission  will  readily  be 
appreciated. 

Final  Action  on  Some  Projects 

Up  to  Nov.  1  final  action  has  been  taken  on  89  applica- 
tions, in  which  27  preliminary  permits  and  31  licenses  were 
authorized,  involving  1,413,600  primary  and  2,627,000 
installed  horsepower.  Of  the  projects  under  license  con- 
struction is  now  under  way  on  those  noted  in  the  accom- 
panying table: 

WATER    POWER    PROJECTS   UNDER   FEDERAL   LICENSE 
NOW  UNDER   WAY 

. —  Horsepower  — ■ 
Primary       Installed 

Henry  Ford  &  Son,  Inc.,  Hudson  River,  N.  Y 3,640  „?.I00 

Niagara  Falls  Power  Co.,  Niagara  River,  N.  Y }VA?S.  llHrS, 

Southern  California  Edison  Co.,  Big  Cr.,  Calif 165,000  545,000 

AlabamaPowerCo.,  Coosa  River,  Alabama.        .......  21,760  '  J'"™ 

SnowMountainPower&WaterCo.,  Eel  River,  California..  9,500  16,670 
Western  States  Gas  and  Electric  Co.,  American 

River,  California MOO  6.400 

Wisconsin-Minnesota  Light  &  Power  Co.,  ,„„„„  in  nnn 

Chippewa  River,  Wise 10.000  ^0,000 

TotaL  "'^."^."°°".™°"°°  "'^''^ 557:8^       1.276,400 

The  commission's  serious  need  is  for  Congressional 
authorization  which  will  permit  the  use  of  its  appropria- 
tions in  employment  of  personnel  sufficient  to  make  up  a 
small  organization  of  trained  and  experienced  men  capable 
of  meeting  intelligently  the  important  and  perplexing  en- 
gineering and  economic  problems  which  are  constantly 
arising  and  upon  the  correct  solution  of  which  will  depend 
the  value  of  federal  legislation  and,  in  no  small  degree,  the 
future  of  the  electric  power  industry.  The  Comptroller  of 
the  Treasury  having  ruled  that  the  commission  could  employ 
no  person  other  than  its  executive  secretary,  but  must 
rely  entirely  upon  assignment  or  detail  of  individuals  from 
the  several  executive  departments,  it  has  been  necessary 
to  proceed  on  that  unsatisfactory  basis.  Recommendation 
is  made  that  immediate  steps  be  taken  to  amend  the  Federal 
Water  Power  Act,  at  least  to  the  extent  necessary  to  permit 
the  commission  to  employ  its  own  personnel. 

More  Assistants  Needed 

It  is  pointed  out  that  a  satisfactory  general  law  has  been 
passed,  but  its  full  benefits  are  not  being  received  because 
of  lack  of  adequate  means  for  its  administration.  Until  the 
situation  is  corrected  the  commission  must  pursue  one  or 
two  courses — carry  out  the  provisions  of  the  law,  act  only 
upon  such  applications  as  it  can  handle  in  compliance  with 
the  law  and  defer  action  indefinitely  upon  the  remainder; 
or  ignore  the  requirements  of  the  law,  issue  permits  or 
licenses  without  adequate  investigation,  without  making  the 
valuations  required  by  the  act  and  without  enforcing  the 
safeguards  provided  by  the  act.  As  industrial  conditions 
improve,  there  will  be  pressing  need  for  more  and  cheaper 
power.  This  can  be  supplied  to  the  degree  needed  only 
from  the  sources  under  federal  control.  Instead  of  further 
delay  the  government  should  be  bending  every  effort  toward 
releasing  under  reasonable  safeguards  the  water  powers 
it  has  been  hoarding  for  so  many  years. 

Much  time  and  care  has  been  devoted  during  the  year 
to  compilation  of  the  rules  and  regulations  governing  ad- 
ministration of  the  Federal  Water  Power  Act.  The  first 
ten  regulations  included  matters  which  had  been  covered 
in  considerable  degree  by  regulations  under  earlier  laws. 
The  remaining  subjects  to  be  covered  were  largely  new,  con- 
cerned matters  not  hitherto  involved  in  federal  administra- 
tion, and  required  a  careful  study  of  the  act  and  the  con- 
sideration of  legal,  economic,  and  financial  questions  of  con- 
siderable complexity.  In  the  preparation  of  these  regula- 
tions advice  and  criticism  were  freely  sought  in  order  that 
the  regulations,  when  adopted,  might  be  suited  to  the  actual 
conditions  surrounding  electric-power  development.  Final 
amendments  were  adopted  by  the  commission  on  May  28 
and  promulgated  on  June  6,  1921. 


New  York  Port  Authority  Submits 
"Comprehensive  Plan" 

Scheme  Includes  Most  of  Details  of  Report  of 

Bi-State  Commission,  but  Adds  Motor  Truck 

Delivery  for  Immediate  Relief 

IN  COMPLIANCE  with  provisions  of  the  acts  creat- 
ing it,  the  Port  of  New  York  Authority,  under  date 
of  Dec.  21,  1921,  submitted  to  the  legislatures  of  New 
York  and  New  Jersey  the  "Plan  for  the  Comprehensive 
Development  of  the  Port  of  New  York."  This  "compre- 
hensive plan"  had  to  be  submitted  before  the  beginning 
of  this  year,  and  it  will  have  to  be  approved  by  the 
two  legislatures  before  the  Authority  can  begin  to 
function  as  a  governing  body,  or  before  it  can  embark 
on  any  of  the  enterprises  it  has  planned.  Except  for 
some  changes  in  routing  of  the  various  belt-lines  and 
some  emphasis  on  a  scheme  for  immediate  relief  of 
freight  congestion  by  means  of  motor  truck  distribution, 
the  plan  is  about  the  same  as  the  one  submitted  a  year 
ago  by  the  New  York-New  Jersey  Interstate  Port  and 
Harbor  Commission.  (See  Engineering  News-Record, 
Jan.  27,  1921,  p.  177;  Feb.  10,  1921,  p.  271.)  That  is, 
there  are  the  various  systems  of  belt-lines,  inner  and 
outer,  including  a  tunnel  across  New  York  Bay  from 
Bayonne  to  Brooklyn  and  the  automatic  electric  conveyor 
in  tunnel  under  the  Hudson  and  under  Manhattan. 

Fundamental  Principles 

The  fundamental  principles  of  the  scheme  are  stated 
as  follows: 

First — That  terminal  operations  wathin  the  Port  District, 
so  far  as  practicable,  should  be  unified; 

Second — That  there  should  be  consolidation  of  shipments 
at  proper  classification  points  so  as  to  eliminate  duplication 
of  effort,  inefficien  t  loading  of  equipment  and  realize 
reduction  in  expenses; 

Third — That  there  should  be  the  most  direct  routing  of 
all  commodities  so  as  to  avoid  centers  of  congestion,  con- 
flicting currents  and  long  tnick -hauls; 

Fourth — ^That  terminal  stations  established  under  the 
comprehensive  plan  should  be  union  stations; 

Fifth — That  the  process  of  co-ordinating  facilities  should 
so  far  as  practicable  adapt  existing  facilities  as  integral 
parts  of  the  new  system,  so  as  to  avoid  needless  destruction 
of  existing  capital  investment  and  reduce  so  far  as  may  be 
possible  the  requirements  for  new  capital;  and  endeavor 
should  be  made  to  obtain  the  consent  of  the  States  and  local 
municipalities  within  the  Port  District  for  the  co-ordination 
of  their  present  and  contemplated  port  and  terminal  facili- 
ties with  the  whole  plan; 

Sixth — That  freight  from  all  railroads  must  be  brought 
to  all  parts  of  the  port  wherever  practicable  without  cars 
breaking  bulk,  and  this  necessitates  tunnel  connection 
between  New  Jersey  and  Lond  Island,  and  tunnel  or  bridge 
connections  between  other  parts  of  the  port; 

Seventh — That  there  should  be  urged  upon  the  federal 
authorities  improvement  of  channels  so  as  to  give  access 
for  that  type  of  waterborne  commerce  adapted  to  the  various 
forms  of  development  which  the  respective  shorefronts  and 
adjacent  lands  of  the  port  would  best  lend  themselves  to; 

Eighth — Highways  for  motor  truck  traffic  should  be  laid 
out  so  as  to  permit  the  most  efficient  inter-relation  between 
terminals,  piers  and  industrial  establishments  not  equipped 
with  raih'oad  sidings  and  for  the  distribution  of  building 
materials  and  many  other  commodities  which  must  be 
handled  by  trucks;  these  highways  to  connect  with  existing 
or  projected  bridges,  tunnels  and  ferries.     ' 

Ninth — Definite  methods  for  prompt  relief  must  be 
devised  that  can  be  applied  for  the  better  co-ordination  and 
operation  of  existing  facilities  while  larger  and  more  com- 
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prehensive  plans  for  future  development  are  being  carried 
out. 

After  reiterating  the  arguments  made  by  the  previous 
commission  in  favor  of  its  general  plan,  which  include 
the  general  principle  that  the  Manhattan  waterfront 
must  be  I'eleased  for  ocean  steamers,  the  Jersey  water- 
front reserved  for  railhead  connections  from  rail  to  ship 
and  that  break-up  stations  should  be  west  of  the  Bergen 
hills  and  inland  in  Manhattan, 
the  report  outlines  the  "com- 
prehensive plan"  as   follows: 

The  keystone  to  the  arch  of 
the  structure  which  we  term  the 
"comprehensive  plan"  is  the 
medium  of  connections  between 
the  two  sides  of  the  port.  This 
keystone  is,  therefore,  the  neces- 
sary belt  line  connecting  all  of 
the  nine  railroads  on  the  wester- 
ly side  of  the  port,  together  with 
a  tunnel  under  the  bay  and  belt 
line  to  connect  them  with  the 
three  trunk  lines  on  the  easterly 
side  of  the  port.  In  locating 
these  there  are  two  main  factors 
to  be  considered  i.e.,  the  purely 
physical  factor  and  the  service 
factor.  The  location  of  this  belt 
line  on  the  westerly  side  and  of 
the  tunnel  was  determined  by 
many  impelling  reasons  and 
only  after  very  intensive  study. 

The  chief  reasons  are: 

(a)  That  in  this  location  can 
be  made  the  shortest  connecting 
link  between  all  of  the  railroads 
terminating  on  the  west  side  of 
the  port, 

(b)  That  it  lies  adjacent  to 
and  easterly  of  the  existing 
breakup  and  classification  yards 
of  each  of  those  railroads,  with 
which  it  can  be  readily  con- 
nected; 

(c)  That  the  cars  from  trains 
broken  up  and  classified  in  those 
yards  will  then  continue  to  move 
to  this  shortest  connecting  belt 
line  by  the  shortest  and  most 
direct  route  and  in  the  right 
direction; 

(d)  Conversely,  that  the  same 
principle  applies  to  westbound 
movements; 

(e)  The  proposed  tunnel  from 
Greenville  to  Bay  Ridge  is  the 
straightest,  shortest  and  most 
direct  course  from  that  belt  line 
to  the  easterly  side  of  the  port. 
It  is  the  most  favorable  location 
for  construction,  for  freedom 
from  interference  by  moving 
craft  during  construction,  for 
under-water  depth  below  which 

any  permanent  structure  must  be  built,  for  absence  of 
curves  and  for  easy  grades. 

Considered,  therefore,  merely  from  the  physical  aspect 
of  tunnel  construction  alone,  this  location  has  the  most 
advantages.  Con.sidcred  from  the  question  of  short  con- 
nections and  approaches,  both  the  physical  and  operating 
elements  make  it  the  best. 

It  is  by  means  of  this  same  bolt  lino  that  at  appropriate 
locations  there  can  he  established  suitable  facilities  for 
the  consolidation  of  the  car  float  and  lighterage  movement 
that  must  continue. 

The  belt  line  on  the  easterly  aide  forming  the  through 


connecting  is  an  e.xisting  unit.  Many  other  belt  lines  will  be 
necessary  to  promote  and  serve  industrial  developments  and 
water  fronts.  These  form  an  essential  part  of  the  com- 
prehensive plan  and  their  location  has  been  fully  discussed 
with  and  generally  approved  by  the  various  localities  to  be 
served.  They  are  located  so  as  to  co-relate  their  local 
improvements. 

Middle  Belt  Line— The  keystone  of  the  arch  of  railroad 
terminal    co-ordination   within   the    Port   District.      It   con- 
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nects  New  Jersey  and  Staten  Island  and  the  railroads  on 
the  westerly  side  of  the  port  with  Brooklyn,  Qiioons,  the 
Bronx  and  the  railroads  on  the  easterly  side  of  the  port. 
This  connection  is  the  most  direct,  the  shortest  and  the 
cheapest  of  any  brought  to  the  attention  of  the  Commis- 
sioners for  study  or  consideration. 

It^  length  is  approximately  611  miles,  of  which  approx- 
imately 511  miles   have  already  boon  built. 

The  route  of  the  Middle  bolt  line  is  as  follows:  Com- 
moncing  at  the  Hudson  River  at  Spuytcn  Duyvol  running 
easterly  and  southerly  generally  along  the  easterly  side  of 
the   Harlem    River,   utilizing   existing   lines   and    improving 
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and  adding  where  necessary,  to  a  connection  with  Hell  Gate 
Bridge  and  the  New  Haven  R.R.,  a  distance  of  approx- 
imately seven  miles;  thence  continuing  in  a  general 
southerly  direction,  utilizing  existing  lines  and  improving 
and  adding  where  necessary,  to  a  point  near  Bay  Ridge, 
a  distance  of  approximately  18J  miles;  thence  by  a  new  two- 
track  tunnel  under  New  York  bay  in  a  northwesterly  direc- 
tion to  a  portal  in  the  Greenville  yard  of  the  Pennsylvania 
Railroad  in  Jersey  City,  a  distance  of  approximately  5  miles, 
to  a  connection  with  the  tracks  of  the  Pennsylvania  and 
Lehigh  Valley  R.R.;  thence  in  a  generally  northerly  direc- 
tion along  the  easterly  side  of  Newark  Bay  and  the  Hacken- 
sack  River  at  the  westerly  foot  of  the  Palisades,  utilizing 
existing  tracks  and  improving  and  adding  where  necessary, 
making  connections  with  the  Jersey  Central,  Pennsylvania, 
Lehigh  Valley,  Delaware,  Lackawanna  &  Western,  Erie, 
New  York,  Susquehanna  and  Western,  New  York,  Ontario 
and  Western,  and  West  Shore  railroads,  a  distance  of 
approximately  10  miles.  From  the  Greenville  portal  of  the 
Bay  tunnel  and  from  the  line  along  the  easterly  side  of 
Newark  Bay  by  the  bridges  of  the  Central  Railroad  of  New 
Jersey  (crossing  the  Hackensack  and  Passaic  rivers)  and 
of  the  Pennsylvania  and  Lehigh  Valley  R.R.  (crossing 
Newark  Bay)  to  the  line  of  the  Central  Railroad  of  New 
Jersey  running  along  the  westerly  side  of  Newark  Bay  and 
thence  southerly  along  this  line  to  a  connection  with  the 
Baltimore  &  Ohio  R.R.  south  of  Elizabethport,  utilizing 
existing  lines  and  improving  and  adding  where  necessary, 
a  distance  of  approximately  12  miles;  thence  in  an  easterly 
direction  crossing  the  Arthur  Kill,  utilizing  existing  lines 
and  improving  and  adding  where  necessary,  along  the 
northerly  and  easterly  shores  of  Staten  Island  to  the  new 
city  piers  and  to  a  connection,  if  the  City  of  New  York  con- 
sent thereto,  with  the  tunnel  under  the  Narrows  to 
Brooklyn  provided  for  under  legislation  as  a  municipal 
project — a  distance  of  approximately  9  miles. 

Marginal  Railroad  in  the  Bronx  extending  along  the 
shore  of  the  East  River  and  Westchester  Creek  connecting 
with  the  Middle  belt  line  (No.  1)  and  with  the  New  York, 
New  Haven  and  Hartford  R.R.  in  the  vicinity  of  West- 
chester.    Its  length  is  approximately  eight  miles. 

Marginal  Railroad  in  Queens  and  Brooklyn  extending 
along  Flushing  Creek,  Flushing  Bay,  the  East  River  and 
Upper  New  York  Bay.  It  connects  with  the  Middle  belt 
line.  It  utilizes  certain  existing  lines  of  the  Brooklyn 
Eastern  District,  Jay  Street,  New  York  Dock  and  Bush 
Terminal  companies.  It  has  a  length  of  approximately  19  i 
miles,  of  which  approximately  4  now  exist  and  about  15J 
miles  will  be  new. 

Short  Existing  ayid  New  Lilies  connecting  up  main  belt 
lines  and  serving  as  minor  marginal  lines. 

Marginal  Railroad  on  Jamaica  Bay — This  line  is  new  and 
connects  with  the  Middle  belt  line.  It  has  a  length  of 
approximately  twelve  and  one-half  miles. 

Marginal  Railroad  on  State^i  Island — This  line  is  new  and 
will  open  up  territory  for  commercial  and  industrial 
development.  It  connects  with  the  Middle  belt  line  and  with 
a  branch  from  the  Outer  belt  line;  with  its  branch  it  is 
about  fifteen  and  one-quarter  miles  long. 

Marginal  Railroad  on  Newark  Bay  and  the  Hackensack 
River  and  connects  with  the  Middle  belt  line.  This  line 
which  does  not  now  exist  will  open  up  territory  for  com- 
mercial and  industrial  development.  It  has  a  length  of 
approximately  seven  miles. 

Marginal  Railroad  extending  along  the  westerly  side  of 
the  Hudson  River  and  the  Upper  New  York  Bay.  It  is 
made  up  mostly  of  existing  lines — the  Erie  Terminals,  Jersey 
Junction,  Hoboken  Shore,  and  National  Docks  railroads. 
It  is  to  be  improved  and  added  to  whei'e  necessary.  It  has 
a  length  of  approximately  16h  miles  of  which  about  15 
miles  now  exist. 

Marginal  Railroad  connecting  with  the  middle  belt  line 
and  extending  through  the  Hackensack  and  Secaucus 
Meadows.  It  will  open  up  territory  for  commercial  and 
industrial  development.  It  is  a  new  line  and  has  a  length 
of  approximately  23  miles. 

Outer  Belt  Line,  extending  around  the  westerly  limits  of 
the  Port  District  beyond  the  congested  section.  Its  northerly 


terminus  is  on  the  Hudson  River  at  Piermont  above  the 
harbor  congestion  and  it  connects  by  marginal  railroads  at 
the  southerly  end  with  the  harbor  waters  below  the  con- 
gested section.  By  spurs  it  connects  with  the  Middle  belt 
line  on  the  westerly  shore  of  Newark  Bay  and  with  the 
marginal  railroad  on  the  westerly  shore  of  Staten  Island.  It 
will  have  great  value  in  that  it  will  afford  military  protec- 
tion to  the  Port  District.  It  will  serve  as  an  interchange 
between  the  railroads  beyond  the  congestion  and  will  open 
up  territory  for  industrial  development.  It  has  a  length  of 
approximately  71  miles  which  is  all   new  construction. 

Automatic  Electric  System  for  serving  Manhattan  Island 
Its  yards  will  connect  with  the  Middle  belt  line  and  with  all 
the  railroads  of  the  Port  District.  It  is  a  standard  gage 
underground  railroad  deep  enough  in  Manhattan  to  permit 
of  two  levels  of  rapid  transit  subways  to  pass  over  it.  The 
only  standard  railroad  cars  that  will  be  brought  through 
to  its  Manhattan  tei-minals  will  be  those  with  perishables 
and  food  products  in  refrigerator  cars.  Cars  with  mer- 
chandise freight  will  be  stopped  at  its  yards.  Freight  from 
standard  cars  will  be  transferred  on  to  wheeled  containers, 
thence  to  special  electrically  propelled  cars  which  will  bear 
it  to  Manhattan.  This  frieght  will  be  kept  "on  wheels" 
between  the  door  of  the  standard  freight  car  at  the  transfer 
point  and  the  tailboard  of  the  truck  at  the  Manhattan  ter- 
minal or  the  store  door  as  may  be  elected  by  the  shipper  or 
consignee,  thus  elminating  all  extra  handling.  Freight  cars 
will  thus  be  released  more  quickly  from  the  terminals,  thus 
effecting  a  material  saving  in  the  use  of  railroad  equipment. 
Union  terminal  stations  located  on  Manhattan  in  zones 
of  equal  trucking  distance,  as  to  pick-ups  and  deliveries,  will 
be  served  by  the  system.  These  terminals  will  contain 
storage  space  and  space  for  other  facilities.  The  automatic 
electric  system  will  bring  all  the  railroads  of  the  port  to 
Manhattan  on  equal  terms  as  to  time,  service  and  cost. 

It  will  be  noted  that  these  belt-lines,  different  in  some 
details  from  those  indicated  in  the  earlier  report,  the 
most  important  divergence  being  the  connection  from 
the  Middle  belt-line  into  the  middle  section  of  Staten 
Island,  where  it  connects  with  the  Narrows  tunnel  line, 
recently  proposed  by  the  Board  of  Estimate  of  the  City 
of  New  York. 

In  defense  of  the  automatic  railway  freight  delivery 
scheme,  the  report  reiterates  the  arguments  of  the  Bi- 
State  report,  but  it  notes  that  the  execution  of  this 
part  of  the  plan  "must  be  a  process  of  evolution  rather 
than  revolution."  In  recognition,  apparently,  of  the 
difficulties  in  initiating  such  a  radical  and  expensive 
plan,  the  Port  Authority  recommends  the  early  consoli- 
dation of  railroad  car  float  and  lighterage  service,  the 
unification  of  truck  services  and  the  establishment  on 
Manhattan  of  inland  union  terminals  serving  such  con- 
solidated and  unified  floating  and  truck  operations  "the 
inland  terminals  to  be  so  designed  and  placed  as  to  be- 
come the  terminals  of  the  automatic  electric  system 
when  built  and  installed."  The  plan  for  present  relief, 
however,  is  only  sketchily  treated  in  the  report,  which 
includes  a  map  showing  the  subdivision  of  Manhattan 
Island  into  a  number  of  "trucking  zones"  with  interior 
and  waterside  terminal  stations. 

No  details  are  given  of  the  manner  in  which  the 
Authority  proposes  to  raise  the  funds  necessai-y  for  its 
works,  except  by  stating  that  financing  is  a  function 
independent  of  taxing  powers  and  that  it  will  be  carried 
on  as  in  similarly  constituted  bodies  here  and  abroad. 
Nothing  is  given  as  to  possible  costs,  nor,  in  any  definite 
fashion,  of  the  chronological  precedence  of  various  parts 
of  the  scheme. 

The  report  contains  maps  showing  the  "comprehensive 
plan,"  the  relation  of  that  plan  to  the  several  port  and 
terminal  schemes  proposed  by  various  municipalities  in 
the  port  district,  detail  maps  of  those  separate  schemes 
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and  an  outline  map  indicating  proposed  highway  routes 
in  connection  with  the  port. 

The  report  is  signed  by  all  the  members  of  the  Port 
of  New  York  Authority:  For  New  York,  Eugenius  H. 
Outerbridge,  chairman,  Alfred  E.  Smith  and  Lewis  H. 
Pounds;  for  New  Jersey,  J.  Spencer  Smith,  chairman, 
DeWitt  van  Buskirk  and  Frank  H.  Ford.  W.  W. 
Drinker  is  tenninal  engineer,  E.  C.  Church,  transporta- 
tion engineer,  J.  A.  Jackson,  electrical  engineer  and 
Nelson  P.  Lewis,  Morris  R.  Sherrerd  and  Francis  Lee 
Stuart,  members  of  the  Technical  Advisory  Board.  B. 
F.  Cresson,  Jr.,  is  chief  engineer  and  George  W. 
Goethals,   consulting  engineer. 


Independent  Floor-Beams  and  Slab  in 
New  Concrete  Arch  Bridge 

IN  ORDER  to  simplify  the  floor  forms  in  the  construc- 
tion of  a  large  concrete  arch  bridge  now  being  built 
in  Pittsburgh,  the  engineers  designed  the  slab  and  floor- 
beams  as  independent  elements,  the  slab  to  rest  on  top 
of    the    completed    floor-beams.      In    construction,    the 


DECK    CONSTRUCTION    OF    BEECHWOOD    BLVD.    BRIDQB 

spandrel  columns  resting  on  the  arch  ribs  and  the  floor- 
beams  will  be  concreted  in  forms  built  up  from  the 
ribs  and  subsequently,  after  removal  of  these  forms,  the 
forms  for  the  floor  slab  and  the  fascia  stringers  on 
either  side  will  be  built  between  the  floor-beams  and  sup- 


theoretical  springing  lines,  and  57  ft.  theoretical  rise, 
or  55.89  ft.  rise  of  intrados.  It  will  carry  Beechwood 
Boulevard  across  the  depressed  Saline  St.  at  the 
entrance  to  Schenley  Park.  A  sketch  of  the  normal 
floor-beam  construction  is  given  in  the  drawing.  The 
floor  panels  are  15  J  ft.  long,  center  to  center  of  floor- 
beams.  The  two  arch  ribs.  26  ft.  apart  on  centers,  ai'e 
each  8  ft.  wide,  with  a  crown  depth  of  64  ft.  They  are 
reinforced  with  eight  angles  6  x  4  x  f  in.,  connected  at 
intervals  of  3  ft.  by  encircling  tie  bars  2J  x  i  in. 

The  bridge  was  designed  by  Assistant  Engineer 
Appel  of  the  bridge  division,  Department  of  Public 
Works. 


Progress  of  Federal  Reclamation 

THE  annual  report  of  Arthur  P.  Davis,  director  of 
the  U.  S.  Reclamation  Service,  shows  that  the 
works  of  the  Reclamation  Service  in  the  arid  and  semi- 
arid  states  of  the  West  served  in  the  fiscal  year 
1920-21  areas  agrgegating  2,845,000  irrigable  acres, 
including  1,662,000  acres  for  which  the  government 
systems  furnished  the  sole  supply  of  irrigation  water, 
and  1,183,000  acres  to  which  in  most  cases  the  Service 
furnished  stored  water  in  bulk  to  supplement  the 
partial  supply  of  private  systems  otherwise  dependent 
on  unregulated  stream  flow  Of  the  first  class,  1,224,- 
000  acres  were  actually  irrigated  and  1,154,000  har- 
vested producing  crops  to  the  value  of  more  than 
$66,000,000.  Of  the  other  class,  from  less  complete 
information,  it  is  roughly  estimated  that  982,000  acres 
were  irrigated  and  950,900  cropped,  producing  crops 
to  the  value  of  $47,500,000,  or  a  grand  total  of  nearly 
$114,000,000.  Within  the  projects  constructed  by  the 
Service  are  32,835  irrigated  farms  with  a  total  popula- 
tion of  more  than  125,000. 

Since  the  government  works  began  the  delivery  of 
irrigation  water,  the  crops  produced  on  the  reclaimed 
lands    have    exceeded    $400,000,000    in    value.     This 
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ported  by  them.  This  avoids  the  necessity  of  carrying 
the  heavy  floor  forms  and  slab  by  supports  extended  up 
from  the  arch  rib.  No  definite  plane  of  separation 
between  slab  and  beams  is  provided  except  that  formed 
by  the  construction  joint,  and  on  the  contrary  the 
floor-beam  diagonal  reinforcement  is  allowed  to  extend 
up  into  the  slab.  But  the  beam  is  designed  as  though 
it  terminated  at  the  bottom  line  of  the  slab  rather  than 
as  a  beam  ex' ending'  to  the  top  of  the  slab  or  as  a 
T-beam  utilizing  part  of  the  slab  for  compression  area. 
As  shown  in  the  accompanying  drawing,  the  bridge,, 
which  is  of  exceptionally  handsome  outline,  is  a  two-rib 
parabolic  structure  with  open  spandrelH.  of  267  ft.  4}- 
in.  span  between  faces  of  abutments,  or  279  ft.  between 


includes  nothing  for  the  large  areas  under  private 
systems  served  government  water  and  does  not  include 
increased  values  produced  as  livestock  and  stock  prod- 
ucts. The  increase  in  the  value  of  lands  is  estimated 
to  amount  to  over  $500,000,000  based  on  government 
reclamation  work. 

At  the  end  of  the  fiscal  year  the  service  had  con- 
structed 100  storage  and  diversion  dams;  more  than 
13,000  miles  of  canals,  ditches  and  drains;  109,000 
canal  structures  and  7,700  bridges.  It  had  built  1,000 
miles  of  roads,  83  miles  of  railroad,  4,000  miles  of 
telephone  and  transmission  lines  and  had  excavated 
over  188,000,000  cu.yd.  of  earth  and  rock,  over  9,000,- 
000  of  which  was  excavated  in  the  past  fiscal  year. 
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Hints  for  the  Contractor 


BEFORE  AND  AFTER  COATING  ROCK  FACE  WITH  GUNITB  IN  POWER  HOUSE  TAILRACE 


Gunite  Protection  For  Loose  Rock  Wall 

A  ROUGH  hand  placed  rock  facing  on  an  embankment 
near  the  tailrace  of  the  San  Joaquin  Light  & 
Power  Corporation's  Kern  Canyon  plant  was  so  located 
that  it  might  be  submerged  and  subject  to  strong  water 
current  during  high  water.  In  order  to  strengthen  the 
face  against  damage  from  this  cause,  the  cement  gun 
was  used  to  bond  the  rocks  and  gravel  together  and 
give  the  slope  a  smooth,  comparatively  impei'vious  coat- 
ing. The  result  of  this  treatment,  shown  in  the  accom- 
panying illustration,  was  a  highly  satisfactory  job  at 
low  cost.  A  vertical  face  of  boulders  held  in  place  by 
a  clay  bearing  gravel  like  a  conglomerate,  which  was 
left  by  the  excavation  of  the  tailrace  was  treated  in  the 
same  manner. 

Dumping  Device  Unloads  Gravel  Boxes 

IN  CONSTRUCTION  work  recently  carried  out  by  the 
San   Joaquin   Light   and   Power    Corp.    it   was    occa- 
sionally necessary  to  haul  gravel  in  rather  large  quanti- 
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DETAILS   OF  "DUMPING  BOX"   MOUNTED  ON  TRUCK 

ties  by  motor  truck.  The  company  did  not  own  any 
motor  trucks  equipped  with  dump  bodies  but  had  on 
hand  plenty  of  ordinary  trucks.  If  the  requirements 
had  been  for  continuous  gravel  haul,  it  might  have  been 


advisable  to  secure  dump  trucks,  but,  under  the  cir- 
cumstances, it  was  found  expedient  to  use  gravel  boxes 
that  could  be  removed  quickly  when  the  trucks  were 
needed  for  other  service. 

A  box  design  was  accordingly  worked  out  by  means  of 
which  a  hoist  installed  at  the  bunkers  would  dump  the 
load  as  effectively  as  the  regular  dump  trucks.  The 
boxes  were  made  of  2  x  12-in.  planking,  well  braced  to 
a  frame  of  6  x  6-in.  and  4  x  4-in.  timbers.  The  rear 
end  of  the  box  was  hinged  to  the  truck  body,  the  hinge 
constituting  a  center  line  about  which  the  box  would 
swing  when  the  front  end  was  raised.  Five-ton  trucks 
were  used  and  a  A-in.  strap  iron  bearing  shoe,  4  in. 


GRAVEL,  BOX  IN  RAISED  POSITION  UNDER 
GALLOWS  FRAME 

wide  and  about  18  in.  long  was  provided  at  the  rear  end 
of  the  box  on  the  underside  of  the  6  x  6-in.  timber  to 
transfer  the  weight  at  the  hinge  pojnt  to  the  I-beam  of 
the  truck  chassis. 

The  lifting  was  done  by  an  air  hoist  mounted  on  a 
gallows  frame  over  the  dumping  platform  at  the  storage 
bins.  The  hoist  operated  a  4-part  block  and  tackle  that 
attached  to  a  cable  sling  on  the  front  of  the  box.  When 
boxes  were  to  be  removed  the  hinge  joint  was  unbolted 
md  the  hoist  raised  box  from  the  chassis.  The  boxes 
had  a  capacity  of  3.92  cu.yd.  and  were  lined  with  12-gage 
iron  to  prevent  wear  of  the  planking. 
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Cable  Strength  Developed  in  Anchor 

A  METHOD  of  fastening  2,'-in.  cable  to  an  anchorage 
without  sacrificing  any  of  its  strength  was  em- 
ployed on  cableways  used  recently  in  the  construction  of 
the  Kern  Canyon  plant  of  the  San  Joaquin  Light  & 
Power  Coi-p,  near  Bakersfield,  Cal.  When  the  concrete 
anchorage  was  being  cast,  there  was  imbedded  in  it  a 
4-in.  pipe  bent  in  the  form  of  a  loop  with  both  ends 
projecting  on  top  of  the  anchorage,  the  minimum  radius 
being  about  2  ft.,  as  shown  in  the  accompanying  draw- 


A  CONVENIKNT  METHOD  OF  ANCHORING  HEAVY  CABLE 

ing.  When  the  concrete  had  hardened  the  end  of  the 
cable  to  be  anchored  was  welded  to  the  end  of  a  i-in. 
cable  which  was  passed  through  the  pipe  and  used  to 
pull  the  main  cable  through.  The  end  of  the  cable  was 
then  made  fast  by  five  Crosby  clamps  30  in.  apart  with 
clips  in  between.  The  pipe  was  filled  with  grease  before 
the  main  cable  was  pulled  through.  This  made  it  easy 
to  get  the  cable  in  and  out,  and  meantime,  with  the  aid 
of  waste  stuffed  in  the  ends  of  the  pipe,  prevented 
rusting.  After  the  completion  of  the  work  the  cable  was 
easily  removed  and  its  entire  length  salvaged 


A  Barrel  Water  Heater  for  Building  Work 

By  B.  Francis  Dashiell 

Dunkirk,  Md. 

A  WATER  heater  for  building  operations,  such  as 
mixing  concrete,  plaster,  mortar,  etc.,  during  freez- 
ing winter  weather  is  .shown  by  the  drawing. 

The  heating  coil  is  made  up  of  elbows  and  short 
lengths  of  pipe  built  up  in  the  shape  of  a  square,  with 
the  sides  slanting  to  provide  a  continuous  spiral  drain 
from  top  to  bottom.  A  large  barrel  is  used  as  the 
reservoir  for  the  water.  The  coil  is  connected  to  the 
barrel  with  pipe  lock  nuts,  leather  washers  being  placed 
between  the  nuts  and  the  staves  as  shown  in  the  detail. 
Screw  pipe  unions  are  placed  next  to  the  barrel  so  that 
the  coil  can  be  detached  when  removing  the  outfit. 

In  operation,  the  barrel  is  placed  upon  a  stand  so  that 
the  coil  will  be  at  the  proper  height  above  a  fire  built 
underneath  to  be  in  the  hottest  part  of  the  blaze.  A 
tight  fitting  cover  should  be  provided  for  the  barrel  as 
the  water  will  heat  more  quickly  and  when  once  hot  will 
stay  so  as  long  as  the  fire  is  kept  going  and  water  is 
furnished  to  keep  the  barrel  filled  above  the  upper  pipe 
connection  from  the  coil. 

A  simple  pipe  coil  can  be  used  in  place  of  the  built  up 
coil,   but   its   construction   requires   the   services   of   v. 
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Detail  of  Barrel  and 
Pipe  Connections 

WATER  HEATER  FOR  COLD   WEATHER   CONSTRUCTION 

skilled  blacksmith  to  bend  the  coils  and  costs  more  than 
the  one  shown,  for  which  odd  pipe  pieces  and  old  fittings 
are  used  by  anyone  handy  with  a  wrench. 


Reinforcing  for  65-Ft.  Cylinder 
Pier  Placed  as  Unit 

IN  PUTTING  in  the 
piers  for  two  spans 
of  the  Long  Beach, 
Long  Island  bridge, 
which  connects 
Wreck  Lead  with 
Long  Beach,  cylinders 
of  an  unusual  length 
were  used.  Placement 
of  reinforcing  steel 
became  a  problem, 
and  this  the  con- 
tractor solved  by 
building  up  the  steel 
in  squirrel-cage  fash- 
ion, raising  the  whole 
by  a  derrick  and 
lowering  it  into  the 
cylinders.  The 
squirrel  cages  were 
built  upon  circular 
templets  made  of 
double  segmental 
layers  of  2-in.  lumber. 
To  these  were  fas- 
tened the  1-in.  ver- 
tical reinforcing  bars, 
spaced  on  6-in.  cen- 
ters. In  one  of  the 
piers  the  cages  at- 
tained a  length  of  65 
ft.,  the  templets  being  spaced  about  8  ft.  apart. 

Circular  reinforcement  used  was  S-in.  steel  rods 
spaced  on  2-ft.  centers  and  to  make  the  whole  positive 
from  breaking  5-in.  rods  were  fastened  spirally  at  about 
I8-in.  centers.  When  the  cages  had  been  made  up  they 
were  hoisted  into  vertical  position  and  lowered  by  a 
floating  derrick  with  an  80-ft.  boom.  As  the  cages  were 
lowered  the  templets  were  cut  out. 

In  the  accompanying  photograph  the  squirrel  cage  for 
one  of  the  6.5-ft.  steel  cylinders  is  being  hoisted  into 
position. 

The  contractor  who  devised  this  system  was  Ihe 
McLean  Contracting  Co.,  Baltimore,  and  the  bridge  is 
being  constructed  by  Nassau  County,  N.  Y.,  with  W 
Fred  Starks  in  charge  for  the  county. 
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Reorganization  of  the  French  Railroads 

OPERATION  of  the  six  main  railway  lines  of  France 
under  a  single  agreement  with  the  state;  pooling  of 
net  revenues  into  a  common  fund,  from  which  any  de- 
ficits of  weaker  lines  will  be  paid;  maintenance  of  this 
fund  at  a  specific  figure,  after  an  initial  contribution  by 
the  state,  by  periodic  advances  or  reductions  of  tariffs, 
as  required;  fixing  of  maximum  rates  by  the  govern- 
ment— these  are  some  of  the  salient  features  of  the  pro- 
posed legislation  for  solution  of  the  post-war  problems 
of  French  railways,  which  have  been  under  discussion 
at  public  hearings  for  some  months  by  committees  of 
the  Senate  and  Chamber  of  Deputies  and  which  will 
probably  be  enacted  into  law  by  the  end  of  the  calendar 
year,  according  to  a  recent  bulletin  published  by  the 
Department  of  Commerce. 

The  proposed  law  provides  for  a  supreme  council 
in  which  the  operating  companies,  the  government,  and 
the  public  will  be  represented.  This  body  will  formulate 
the  future  policies  of  the  railways,  which  will  be  binding 
on  all  the  companies.  In  all  matters  of  general  policy 
the  government  will  exercise  a  supervisory  control,  leav- 
ing to  the  corporations  the  actual  administration  and 
operation  of  the  lines.  The  state  guarantees  operating 
expenses,  bonded  indebtedness,  and  preferred  dividends, 
thus  making  it  easy  for  the  lines  to  raise  the  large 
amount  of  capital  necessary  for  improvements  and  ex- 
tensions. 

Detailed  plans  and  estimates  have  been  prepared  for 
the  electrification  of  5,000  miles  of  railways.  The  enor- 
mous advance  in  the  cost  of  coal  in  recent  years  has 
given  impetus  to  the  utilization  of  the  water-power 
resources  of  the  nation  in  electrifying  rail  lines.  Power 
stations  operated  with  coal  will  be  used  in  the  vicinity  of 
Paris  and  other  large  cities  to  supplement  the  hydro- 
electric plants. 

Through  connections,  now  definitely  planned,  will  bet- 
ter the  communication  with  Central  Europe,  the  Near 
East,  and  the  Orient.  A  line,  passing  through  Nantes, 
La  Rochelle,  Bordeaux,  and  Lyons,  will  reach  Switzer- 
land, Northern  Italy,  Czechoslovakia,  the  Danubian 
countries,  the  Balkans,  and  Constantinople;  also  through 
Switzerland,  Vienna,  and  Budapest.  Another  line,  more 
to  the  north,  is  planned  to  pass  through  Harve,  Paris. 
Strassburg,  Prague,  and  Cracow  to  Kieff,  and  will  form 
the  western  section  of  the  proposed  Eurasian  Trans- 
continental line  fj-om  the  Atlantic  to  the  Pacific. 

The  total  length  of  line  now  in  actual  operation,  includ- 
ing the  Alsace-Lorraine  railways  which  have  become  an 
integral  part  of  the  French  transportation  system,  is 
26,250  miles.  About  761  miles  are  under  construction 
and  688  miles  of  new  lines  are  projected. 


Railroad  Accidents 

An  analysis  of  the  latest  Interstate  Commerce  Com- 
mission figures  on  the  annual  accident  records  of  all 
railroads  within  the  United  States,  prepared  by  the 
Committee  on  Accident  Statistics  ot  the  American  Rail- 
way Association,  shows  that  fewer  people  were  killed  in 
1920  than  in  any  year  since  1898.  In  that  year  the 
number  of  passengers  killed  was  315,  while  last  year  the 
oflicial  records  show  only  229.  Although  the  total 
number  of  employees  in  the  railroad  service  is  several 
times  greater  than  in  1891,  the  fatal  injuries  to 
employees  in  1919  and  1920  were  less  each  year  than 
they. were  twenty-nine  years  ago. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  tor  the  discus- 
sion of  the  views  of  engineers  and  contractors, 
Th'B  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Beach  Grass  As  Sand  Shifting  Preventive 

Sir — It  is  not  known  just  what  amount  of  moisture  is 
required  by  the  beach  grass  or  "helm"  mentioned  by  Mr. 
Kooy  as  a  possible  means  of  preventing  the  drifting  of 
dune  sand  over  the  highways  in  southwestern  California. 
{Engineerivg  Neivs-Record.  Oct.  27,  p.  701.)  It  is  believed 
that  the  conditions  in  Imperial  County,  California,  affectinK 
plant  life  are  radically  different  from  those  in  Holland, 
where  his  method  has  l3een  used  with  success. 

The  average  rainfall  in  this  part  of  California  is  only 
from  3  to  4  in.  per  annum,  and  at  Sterling,  formerly 
Mammoth  Tank,  the  mean  for  over  40  years  is  but  2i  in. 
This  station  is  less  than  60  miles  from  the  road  mentioned. 
Incidentally,  snow  has  never  been  known  to  fall  on  this 
territory.  Such  beach  grasses  as  grow  along  the  California 
coast  rely  a  great  deal  upon  the  fogs  for  moisture,  but 
in  Imperial  County,  back  of  the  mountains  fogs  are  almost 
unknown.  Consequently,  it  is  very  doubtful  whether  the 
climatic  conditions  here  are  such  as  to  allow  the  cultiva- 
tion of  plants  to  prevent  sand  drifting  over  the  highways. 

R.  A.  Hill, 
With  Quinton,  Code  &  Hill, 
Nov.  21,  Los  Angeles.  Consulting  Engineers. 


Purifying  Shellfish  by  Electrolytically 
Sterilized  Sea  Water 

Sir — I  should  like  to  make  note  of  a  simple  method  of  dis- 
infecting sea  water  used  in  purifying  shellfish.  Shellfish 
are  to  be  purified  by  "floating"  in  salt  water  of  good  sani- 
tary quality,  to  which  a  sterilizing  substance  is  added  at 
intervals.  The  process  starts  with  a  "sterilizing  interval," 
during  which  the  water  contains  an  excess  of  sterilizing 
material  sufficient  to  sterilize  everything  exterior  to  the 
shells.  This  is  followed  by  a  "drinking  interval,"  during 
which  the  shellfish  exercise  their  natural  functions  in  clean 
water,  free  from  infective  matters.  A  second  sterilizing 
interval  follows,  to  sterilize  all  material  eliminated  by  the 
shellfish  during  the  preceding  functioning  interval.  This 
is  again  followed  by  a  drinking  interval.  This  alternation 
of  sterilizing  and  drinking  intervals  is  continued  until  the 
shellfish  are  purified  to  the  extent  required  by  given  sani- 
tary standards. 

Such  a  shellfish  purification  plant  operating  at  Inwood, 
L.  I.,  will  be  more  fully  described  in  a  later  issiie  of  Engi- 
neering News-Record.  An  electrolytic  "cell"  was  installed 
to  generate  the  hypochlorite  solution  directly  from  the  sea 
water.  Ordinarily  these  "cells"  are  designed  to  produce  a 
hypochlorite  solution  of  definite  concentration  with  a  stand- 
ard brine  solution  and  electric  current.  Regulation  of 
dosage  is  obtained  by  varying  the  quantity  of  this  solu- 
tion added. 

Since,  however,  the  quantity  of  hypolchlorite  formed  is 
proportional  to  the  quantity  of  electric  current  passing 
through  the  "cell"  as  well  as  to  the  number  of  unit  cells,  it  is 
possible  to  regulate  the  dosage  by  .regulating  the  current 
and  permitting  a  continuous  flow  of  salt  solution  to  pass 
through  the  "cell."  The  current  may  be  regulated  by  vary- 
ing the  internal  resistance  of  the  cell,  as  by  changing  the 
concentration  of  the  salt  solution,  or  by  varying  the  voltage 
applied,  as  by  changing  the  external  resistance  in  the  cir- 
cuit. By  a  suitable  combination  it  is  a  simple  matter  to 
adjust  these  factors  so  that  a  definite  dosage  is  applied,  and 
to  so  calibrate  a  rheostat  as  to  read  directly  in  parts  per 
million  the  quantity  of  available  chlorine  under  any  condi- 
tions of  operation. 
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While  the  simplest  practical  application  of  this  method 
lies  in  the  disinfection  of  sea  water  used  in  purifying  shell- 
lish  it  may  find  application  elsewhere. 

William  Firth  Wells, 
Biologist  and  Sanitarian, 
New  York   State   Conservation   Commission 
Albany,  N.  Y.,  Dec.  27. 


Column  and  Truss  Bracing  Blamed 
for  Theater  Roof  Collapse 

Sir — Defective  design  is  suggested  by  the  report  on  the 
Brooklyn  theater  collapse  reported  in  your  issue  of  Dec.  8, 
p.  954.  The  sketches  herewith  indicate  a  type  of  struc- 
tural design  which  may  or  may  not  have  been  incorporated 
in  the  actual  structure  (and  even  if  the  structure  was 
designed  as  indicated  it  would  not  necessarily  prove  that 
the  failure  occurred  in  the  manner  here  suggested);  but 
they  convey  a  valuable  lesson  in  structural  steel  design 
and  for  this  reason  they  are  brought  to  attention. 

Assume  a  case  where,  as  in  the  Brooklyn  theater,  the 
ends  of  certain  transverse  trusses  are  carried  on  a  longi- 
tudinal truss,  one  end  of  which  rests  on  a  column. 
Section  AA  shows  the  column  properly  braced  in  one 
direction,  but  Section  BE,  Stage  1,  shows  that  it  has  no 
bracing  at  its  top  in  the  other.  Here  we  have  a  condition 
of  unstable  equilibrium,  and  a  result  as  shown  for  Stage 
2  is  possible. 

The  writer  feels  that  in  any  such  case  as  this  the  column 
should    be    extended    to    the    top    chord    of   the    transverse 


Section  B-B 
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rXHRACED  COLUMN  IN  BKOOKLTN  THEATER 

truss.  Nearly  all  structural  steel  failures  in  the  past  have 
bien  due  to  lack  of  proper  bracing  and  in  looking  for  the 
cause  of  a  failure  in  structural  steel,  to  borrow  a  famous 
expression  of  detectives,  cherchez  the  missing  braces.  It 
is  to  be  hoped  that  the  cause  of  the  Brooklyn  theater 
failure  will  be  definitely  determined  because  it  will  doubtless 
prove  an  invaluable  lesson. 

A  number  of  questions  occur  to  one  looking  over  this 
design.  There  is  no  erection  bracing  provided.  The  purlins 
which  are  used  to  brace  the  top  chord  should,  according 
to  present  ideas  of  structural  design,  provide  ample  bracing 
for  this  chord.  Yet  the  method  is  not  altogether  positive. 
The  question  of  the  strength  of  the  brick  pi.n-s  has  been 
raised.  Such  pier  construction  is  used  largely  in  theater 
work,  and  practice  would  seem  to  indicate  that  it  is  safe. 
The  piers  are  very  large  in  proportion  to  their  load,  and 
as  they  are  used  to  provide  stiffness  in  the  wall  they 
probably  are  so  excessive  in  area  that  it  is  inconceivable 
that  they  failed  under  the  light  truss  load  unless  the  bear- 
ing plates  and  trusses  were  inadequate. 

The  form  of  the  transverse  truss  is  a  peculiar  one  in 
that  it  is  a  combination  of  a  collar  b?am  and  trussed 
rafters  and  induces  in  addition  to  its  direct  stress  certain 
compression  stresses  and  flcxural  stress  which  make  the 
analysis  rather  complicated,  and  might  easily  lead  one 
to  suspect  in  case  of  a  failure  that  the  design  had  not 
been  properly  made. 

To  mv  mind  there  is  however,  according  to  the  sketches 
contained    in   your   report,   only   one   outstanding   incoiTfd 


point  of  design,  namely  the  fact  that  the  steel  column  was 
not  properly  braced  at  the  top  in  one  direction. 

Elwtn  E.  SEEL-i-E, 
New  York,  Dec.  12.  Consulting  Engineer. 

Sir — The  case  of  the  theater  building  in  Brooklyn  the 
collapse  of  which  you  describe  in  your  issue  of  Dec.  8  is 
another  example  of  faulty  design. 

The  great  fault  in  this  design  is  one  piece  with  prac- 
tically all  large  steel  failures.  It  is  the  omission  of 
bracing.  The  long  row  of  roof  trusses,  so  far  as  the 
report  of  the  failure  shows,  and  so  far  as  the  photographs 
show,  had  not  a  \v\re  nor  a  rod  of  lateral  or  sway  bracing. 
The  most  natural  thing  in  the  world  for  these  trusses  to 
do  was  to  fall  over.  It  is  only  by  a  freak  of  nature  that 
they  stood  up  as  long  as  they  did. 

Besides  having  no  diagonal  bracing  of  any  kind  to  hold 
the  peaks  of  these  trusses  in  line  there  was  not  an  oppor- 
tunity to  tie  the  roof  to  the  end  wall,  for,  by  the  photo- 
graphs, this  wall  was  not  yet  built  above  the  level  of  the 
bottom  chords  of  the  trusses. 

Naturally  the  pilasters  on  which  the  trusses  restad  would 
be  messed  up  a  bit  by  the  collapse  of  the  trusses.  Also  the 
column  supporting  the  longitudinal  truss  would  be  jarred. 
The  trusses  as  they  lie  with  top  chords  flopped  over  all 
in  one  direction  are  sufi^cient  index  of  the  history  of  the 
collapse. 

Not  long  ago  I  checked  the  design  of  a  building  which 
was  wthout  bracing.  I  recommended  that  bracing  be 
added.  The  builder's  engineer  persuaded  the  owner  that 
this  was  unnecessary.  But  when  they  came  to  erect  the 
building,  it  was  found  impossible  to  line  it  up.  Struts 
and  rods  were  hurried  to  the  site  by  express. 

„._  ,  Edward  Godfrey. 

Pittsburgh,  Dec.  13. 

Limestone  Crusher  Dust  and  Poor  Concrete 

Sir— The  account  in  Engineering  News-Record,  Dec.  8, 
1921,  p.  934,  of  the  failure  of  concrete  building  in  which 
the  aggregate  was  limestone  with  a  considerable  percentage 
of  crusher  dust,  reminds  me  that  two  experiences  of  this 
kind  have  come  to  my  personal  attention. 

The  first  case  was  that  of  some  concrete  piers  for  a  steel 
truss  bridge  over  the  Kankakee  River  in  Indiana.  After 
a  lapse  of  about  one  year,  the  concrete  of  these  piers  was 
still  soft  and  samples  could  be  taken  out  with  a  heavy 
trowel.  The  remains  of  the  pile  of  aggregate  showed  the 
concrete  had  been  made  with  soft  limestone  containing 
crusher  dust.  The  coping  on  the  abutment,  which  was 
made  with  sand  aggregate,  was  hard  and  firm.  The  con- 
crete in  the  piers  of  a  railroad  bridge  over  the  Kankakee 
River  very  near  the  highway  bridge  was  in  good  condition. 
Samples  of  the  aggregate  containing  different  percentages 
of  crusher  dust  were  taken  to  the  laboratory  and  made 
into  the  usual  tension  and  compression  specimens.  These 
under  test  showed  a  high  strength. 

When  the  soldiers  were  being  taught  the  art  of  concreting 
at  Purdue  University  during  the  war,  they  had  two  short 
sections  of  retaining  wall  to  build,  (a)  with  sand  and  gravel 
aggregate,  and  (b)  with  soft  limestone  aggregate  contain- 
ing unusual  proportions  of  crusher  dust.  In  both  cases  the 
cement,  weather  conditions,  workmanship,  amount  of 
water,  etc.,  were  the  same.  Section  (a)  is  excellent  con- 
crete; section  (h)  has  not  hardened  and  samples  can  be 
taken  out  with  a  stiff  trowel.  Laboratory  investigations 
fail  to  produce  data  which  would  be  predictive  of  the  con- 
dition of  this  concrete  which  cannot  be  charged  to 
"balling-up."    The  entire  wall  (b)  is  of  the  same  character. 

I  am  reminded  that  tests  of  reinforced-concretc  beams 
containing  crusher  dust  made  at  Purdue  University  in  1901 
showed  excellent  strength. 

I  have  put  this  problem  up  to  expert  cement  chemists 
without  an  answer.  It  would  appear  that  the  use  of  soft 
limestone  aggregate  with  crusher  dust  is  attended  with 
grave  dangers.  W.  K.  Hatt, 

Washington,  D.  C,  Director,  Advisory  Board 

Dec.  27.  of  Highway  Research. 
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Program  for  x\nnual  Meeting 
of  Am.  Soc.  C.  E. 

Conference  on  National  Transportation 

Problems  Will  Be  Feature — Dinner 

Dance  Announced 

The  sixty-ninth  annual  meeting  of 
the  American  Society  of  Civil  Engi- 
neers will  be  called  to  order  by  Presi- 
dent George  S.  Webster  in  the  Audi- 
torium of  the  Engineering  Societies 
Building,  New  York  City,  at  10  a.  m., 
Jan.  18.  The  usual  business  coming 
before  the  society  at  its  annual  meet- 
ings will  be  transacted  at  this  session. 
The  rest  of  the  program  is  as  follows: 

Luncheon  at  McGraw-Hill  BiiihUin/. 
— Through  the  courtesy  of  E.  J. 
Mehren,  Editor,  Engineering  News- 
Record,  luncheon  will  be  served  to 
members  only  at  1  p.  m.  Jan.  18,  by  the 
McGraw-Hill  Co.  at  its  building  10th 
Ave.  at  36th  St.  After  luncheon,  this, 
the  largest  plant  for  the  printing  of 
technical  magazines  in  the  United 
States,  will  be  open  to  inspection. 
Motor  buses  will  be  provided  to  trans- 
port those  in  attendance  from  the  En- 
gineering Societies  Building,  to  the 
McGraw-Hill    Building. 

Reception  and  Dinner  Dance. — The 
President's  and  Honorary  Members' 
Reception,  starting  at  7.30  p.  m.,  Jan. 
18  and  followed  by  a  dinner  dance,  will 
be  held  in  the  ball  room  of  the  Pennsyl- 
vania Hotel,  7th  Ave.  at  33d  St. 

To  Discuss  Transportation 

On  Jan.  19  a  conference  on  National 
Transportation  Problems  will  be  held  in 
the  auditorium  of  the  Engineering  So- 
cieties Building. 

9.30  a.  m. — "The  morning  session  will 
be  confined  to  Water  Transportation. 

12.30  p.  m. — Luncheon  will  be  served 
by  the  society  to  members,  ladies,  and 
guests  on  the  fifth  floor  of  the  Engi- 
neering Societies  Building. 

2  p.  m. — The  afternoon  session  will 
be  confined  to  Railroad  Transportation. 

For  those  who  do  not  cai'e  to  attend 
the  Transportation  Conference  excur- 
sions have  .been  arranged  to  the  New 
York  Stock  Exchange,  Federal  Re- 
serve Bank  Building  foundations, 
American  Bank  Note  Co.,  and  the  Hell 
Gate  power  station. 

The  smoker  at  8.30  p.  m.  Jan.  19  will 
be  addressed  by  a  speaker  of  national 
prominence. 

The  conference  on  National  Trans- 
portation Problems  will  be  continued  at 
three  sessions  on  Jan.  20  and  will  be 
devoted  exclusively  to  the  subject  of 
Highway  Tran.sportation. 

Clarence  A.  Bingham  Chosen 
City  Manager  of  Lima.  Ohio 

Clarence  A.  Bingham,  who  has  been 
successively  city  manager  of  Norwood 
Waltham,  Mass.,  and  Watertown, 
N.  Y.,  has  been  chosen  manager  of 
Lima,  Ohio,  effective  Jan.  1,  when  the 
new  commission-manager  charter  goes 
into  effect.  Mr.  Bingham  was  selected 
from  about  forty  men  who  were  con- 
sidered for  the  position.  ^His  salary 
will  be  $8,000  a  year.,^       ~  - 
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Great  Northern  Considers  Double 
Tracking  Project 

The  Great  Northern  Railway  in 
Spokane  is  considering  the  double 
tracking  of  its  line  between  Wenatchee 
and  Harrington,  a  distance  of  approxi- 
mately 35  miles,  at  a  cost  of  something 
over  $700,000,  or  $20,000  a  mile.  If  the 
work  is  approved,  construction  will 
begin  early  in  March. 


New  Standardization  Wor\ 

Uniform  methods  of  tesling  wood 
are  to  be  developed  by  a  committee 
organized  under  the  general  direction 
of  the  American  Engineering  Stand- 
ards Committee;  The  American 
Society  for  Testing  Materials  and  the 
U.  S.  Forest  Service  are  Joint  sponsors 
for  the  work-  Railroad  tie  specifi- 
cations are  to  be  unified  by  a  com- 
mittee under  sponsorship  of  the  Forest 
Service  and  the  American  Railway 
Engineering  Association.  The  field 
covered  is  to  include  grouping  of  ties 
with  respect  to  treatment,  and  inspec- 
tion rules,  but  not  methods  of  treatment. 

By  direction  of  the  Secretary  of  War 
the  supply  branches  of  \the  army 
will  hereafter  utilize  in  connection 
with  their  specifications  the  standards 
adopted  by  the  American  Engineering 
Standards  Committee. 


Chicago  Building  Deadlock 
Seems  Probable 

Pledges  to  support  the  carpenters' 
union  in  Chicago  by  refusing  to  work  on 
jobs  under  the  Landis  award  or  on  open 
shop  jobs  have  been  made  by  all  unions 
affiliated  with  the  Building  Trades 
Council.  This  resolution,  passed  Dec. 
30,  means  in  effect  another  building 
deadlock  as  the  unions  propose  to  call 
out  workers  on  jobs  where  non-union 
men  are  employed. 

The  Citizens'  Committee  to  Enforce 
the  Landis  Award  has  announced  that 
outside  plumbing  contractors  will  be 
brought  into  Chicago  to  operate  under 
the  terms  of  the  award.  The  master 
plumbers  refused  to  "go  along,"  and 
that  trade  is  "open  shop"  from  now  on 
as  well  as  the  sheet  metal  trades  which 
had  previously  been  declared  open  shop 
by  the  committee. 

The  finance  committee  of  the  City 
Council,  in  making  up  the  1922  budget, 
declared  in  favor  of  applying  the  Landis 
award  in  city  payrolls.  An  estimated 
annual  saving  of  $300,000  in  the  water 
department  will  be  effected  thereby. 

Advertisements  in  19  cities  of  the 
Central  West  for  sheet  metal  workers 
has  brought  in  200  applicants  by  the 
first  mail  ready  to  work  on  the"  open 
shop  basis. 

On  recommendation  of  the  public  af- 
fairs committee  the  board  of  directors 
of  the  Western  Society  of  Engineers  has 
endorsed  the  Landis  award  and  pledges 
its  full  support  to  the  program  of  jthe 
citizens'   committee. 


New  York  Water  Power  Body 
Issues  First  Permits 

The  New  York  Water  Power  Com- 
mission on  Dec.  31  issued  preliminary 
permits  to  the  Louisville  Power  Corp. 
for  the  development  of  water  power  in 
the  St.  Lavn-ence  River  near  Croil 
Island,  and  to.  the  St.  Lawrence  Trans- 
mission Co.  for  a  like  purpose  on  the 
St.  Lawi-ence  River  at  Long  Sault 
Rapids.  These  applications  are  the 
first  to  receive  favorable  consideration 
by  the  commission. 

These  permits  do  not  authorize  power 
developments  but  enable  these  com- 
panies to  make  examinations,  surveys, 
plans,  and  estimates  and  to  file  them 
with  the  Water  Power  Commission 
with  an  application  for  a  license  to 
develop  the  water  powers  at  the  point 
mentioned,  upon  such  rental  as  the 
Commission  may  then  determine  to  be 
equitable.  The  action  of  the  commis- 
sion upon  these  applications  is  an 
assertion  of  the  rights  of  the  State  of 
New  York  in  the  power  to  be  developed 
on  the  St.  Lawrence  River  for  the  bene- 
fit of  the  people  of  the  State  of  New 
York. 


Preliminary  Report  Made  on 
City  Plan  for  Cincinnati 

A  preliminary  report  on  city  planning 
for  Cincinnati,  described  as  not  a  plan 
but  a  basis  for  such  a  plan,  has  been 
submitted  to  the  City  Planning  Com- 
mission by  the  Technical  Advisory 
Corporation  of  New  York  City,  after 
four  months  of  study.  A  year's  further 
study  of  the  various  problems  confront- 
ing the  city  is  advised  before  detailed 
planning  is  undertaken.  General  sug- 
gestions are  made,  however,  for:  two 
new  railroad  stations;  terminals; 
changes  in  downtown  traffic;  street 
widening;  change  single  trolley  in  place 
of  the  present  double  trolley  system; 
electric  railway  track  standardization 
for  the  benefit  of  interurban  lines;  a 
housing  corporation;  flood  prevention 
work.  An  appropriation  of  about  $105,- 
000  to  pay  experts  for  some  three  years 
of  comprehensive  planning  work  is  also 
suggested. 


Philadelphia  Takes  Over  Balance 
of  Street  Cleaning  Work 

The  change  from  the  contract  to  the 
direct  city  system  of  street  cleaning 
and  the  collection  and  disposal  of  gar- 
bage, ashes  and  rubbish,  begun  last 
year  by  Philadelphia,  was  made  com- 
plete with  the  beginning  of  1922.  The 
service  is  being  performed  by  the  De- 
partment of  Public  Woi-ks,  Frank  H. 
Caven,  director,  and  is  directly  in 
charge  of  the  Bureau  of  Highways,  of 
which  Fred  C.  Dunlap  is  chief,  with 
John  H.  Neeson  deputy  chief  in  charge 
of  street  cleaning  and  E.  D.  Very  as 
engineer.  _  More  details  appeared  in 
Engineering  News-Record  Jan.  27,  1921, 
and  portions  of  a  report  on  the  subject 
by  a  special  commission  were  printed  in 
the  same  journal  for  July  29  and  Aug 
19,  1920.  pp.  236  and  357. 
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Road  Program  Costing  $34,000,- 

000  Planned  for  South 

Carolina 

Contractors  are  taking  much  interest 
in  the  plan  proposed  by  Governor 
Cooper  for  the  expenditure  of  $34,000,- 
000  in  South  Carolina  in  a  six-year 
road  building  program.  The  money  is 
to  be  raised  without  adding  to  the  pres- 
ent property  tax  in  the  state  and  will 
be  submitted  to  the  legislature  which 
meets  this  month.  The  plan,  if  put 
into  effect,  will  give  South  Carolina 
4,000  miles  of  improved  roads,  600 
miles  of  which  will  be  hard  surfaced. 

Governor  Cooper  in  his  plan  sug- 
gests the  following  means  of  raising 
$34,000,000:  Federal-aid  for  six  years, 
$6,600,000;  an  increase  in  the  automo- 
bile license  fees  so  as  to  bring  in 
$1,300,000  a  year  or  $7,800,000  in  six 
years;  approximately  $6,200,000  from 
the  2-mill  property  tax  already  effec- 
tive; approximately  $3,400,000  from  a 
gasoline  tax  imposed  for  six  years  at 
Ic.  per  gallon;  a  state  b&nd  issue  of 
$10,000,000. 

_  A  number  of  bridge  projects  are  pro- 
vided for  under  the  proposed  program. 

Akron  Engineering  Societies 
Approve  City  Zoning 

The  tentative  zoning  plan  for  Akron, 
Ohio,  submitted  in  printed  form  in 
October,  was  outlined  before  the  En- 
gineering Society  of  Akron  on  Dec.  13 
by  Charles  F.  Fisher,  planning  engineer 
of  the  Akron  Planning  Commission. 
The  society  adopted  a  resolution  ap- 
proving the  principle  of  zoning  and 
providing  for  the  appointment  of  a 
committee  with  power  to  study  the 
proposed  zoning  scheme  and  transmit 
its  finding  directly  to  the  City  Planning 
Commission  and  to  the  City  Council  as 
the  action  of  the  society.  On  Dec.  18 
the  Akron  Chapter  of  the  American 
Association  of  Engineers  approved  zon- 
ng  and  the  tentative  plan.  A  committee 
of  the  association  is  preparing  a  report 
on  the  subject. 

Condemnation  Rights  Involved 
in  Seattle  Reservoir  Case 

In  the  re-hcaring  Dec.  9  before  the 
State  Supreme  Court  at  Olympia, 
^y■ash.,  of  the  City  of  Seattle's  injunc- 
tion suit  to  obtain  permission  to  pro- 
ceed with  the  construction  of  the  pro- 
posed reservoir  in  Volunteer  Park, 
assistant  corporation  counsel  argued 
that  the  city,  under  its  charter,  has  the 
right  of  condemnation  of  any  piece  of 
property  within  the  corporate  limits. 
A  departmental  decision  of  the  Supreme 
Court  Aug.  29,  1921,  favored  the  city, 
and  the  83  property  owners  who  are 
opposing  the  proposed  reservoir,  were 
granted  a  rehearing  enbanc. 

At  the  rehearing,  the  city  presented 
photographs  and  maps  to  show  that 
none  of  the  beauty  spots  in  the  park 
Would  be  damaged  by  the  proposed 
reservoir,  and  introduced  evidence  to 
show  that  it  would  cost  the  city  $443,- 
000  more  to  construct  the  reservoir 
where  the  residents  want  it,  north  of 
the  park,  than  on  the  proposed  site  in 
the  park. 

Attorneys  for  the  residents  argued 
that  condemnation  is  not  authorized  by 
the  city  charter,  that  the  reservoir 
would  constitute  a  menace  to  adjoining 
property,  and  that  would  infringe  upon 
the  rights  of  the  public  to  enjoy  the 
parks.     An  early  decision  is  expected. 


New  Water  Supply  for  Phoenix 

The  gravity  water  supply  for  the 
City  of  Phoenix,  Arizona,  was  put  into 
commission  Dec.  15  by  turning  the 
waters  of  the  Verde  River  into  the  com- 
pleted .system.  Prior  to  this  the  sup- 
ply had  been  obtained  from  driven  wells 
within  the  corporate  limits  of  the  city. 
This   improvement  has  cost  $1,925,000. 


Uncompleted  Concrete  Arch 
Bridge  Collapses 

Two  spans  of  a  concrete  arch 
bridge  under  construction  over  Lake 
Worth,  between  Palm  Beach  and 
West  Palm  Beach,  Fla.,  collapsed  on 
the  afternoon  of  Dec.  29,  and  a  third 
arch  fell  on  the  following  day.  The 
concrete  structure  was  practically 
complete  at  the  time  of  the  accident, 
but  spandrel  filling  was  being  placed. 
This  consisted  of  lake  bottom  sand, 
pumped  in  by  hydraulic  dredge.  It 
was  intended  to  open  the  bridge  for 
temporary  traffic  service  during  the 
winter  within  a  few  days. 

While  otflcial  detailed  information 
on  the  conditions  existing  at  the  time 
of  the  collapse  is  not  yet  available, 
the  superintendent  for  the  con- 
tractor, the  A.  S.  Hecker  Co.,  of 
Cleveland,  is  reported  by  the  Palm 
Beach  Post  to  have  stated  that  the 
arch  barrels  wei-e  a  minimium  of 
26  days  old,  that  a  steam  roller  had 
been  at  work  on  the  fill,  and  that 
while  this  rolling-  was  in  progress 
he  heard  a  cracking  noise,  the  col- 
lapse occurring  soon  after.  Har- 
rington, Howard  &  Ash,  Kansas 
City,  consulting  engineers  and  de- 
signers of  the  bridge,  advise  E7i- 
ginccring  News-Record  that  the 
failure  probably  resulted  from  un- 
balanced loading  of  the  arches  by 
the  hydraulic-dredge  spandrel  filling. 
The  work  is  under  general  direction 
of  R.  S.  Goodman,  county  engineer, 
but  the  construction  was  supervised 
by   the   consulting   engineers. 


W.  Va.  Engineers  Must  Register 

According  to  the  act  regulating  the 
I)ractice  of  professional  engineering, 
which  became  effective  July  27,  1921,  it 
will  be  unlawful  to  practice  in  West 
Virginia  as  a  "registered  professional 
engineer"  after  Jan.  27,  1922,  unless 
such  engineers  are  duly  licensed.  Reg- 
istration is  not  compulsory  except  for 
those  desiring  to  use  the  title  "regis- 
tered professional  engineer." 


Lord  Ashfield  Advocates  Motor 
Roads  Underground 

(London   Com  sjwnd'  net  ) 

According  to  Lord  Ashfield,  chairman 
of  the  London  Traffic  Combine,  Britain 
should  have  3,500,000  motor  vehicles  in- 
stead of  the  existing  870,000,  so  as  to 
bring  up  the  number  of  persons  per 
vehicle  to  the  same  level  as  that  obtain- 
ing in  the  United  States.  Even  now, 
all  roads  are  inadequate  to  carry  exist- 
ing traffic,  an<l  wide  motor  roads,  he 
believes,  should  be  constructed  parallel 
with  the  railroads  so  as  to  effect  closer 
co-operation  and  the  solution  of  the 
transit  problem.  Lord  Ashfield  also 
emphasizes  the  necessity  for  more  sub- 
ways throughout  the  country,  and  also 
the  construction  of  underground  roads 
near  London  for  motor  traffic. 


War  Department  Announces 

Policy  on  San  Francisco 

Bay  Crossing 

No  decision  has  been  reached  by  the 
War  Department  as  to  which  of  the 
sixteen  proposals  for  the  construction 
of  a  crossing  across  San  Francisco  Bay 
it  may  approve.  The  Chief  of  En- 
gineers has  announced  the  broad  policy 
which  must  govern  this  construction,  as 
follows: 

1.  No  bridge  of  any  kind  vidll  be  ap- 
proved north  of  Hunters  Point. 

2.  No  low  bridge  will  be  approved 
north  of  San  Mateo. 

3.  A  tunnel  crossing  the  bay  will  be 
approved  in  any  location  provided  the 
highest  part  of  the  structure  is  placed 
at  least  50  ft.  below  mean  low  water 
and  proper  compensation  is  made  for 
obstruction  of  cross-section  as  affecting 
tidal   flow. 

4.  A  combined  bridge  and  tunnel  will 
be  approved  at  a  location  south  of  the 
proposed  Alameda  River  base  site,  pro- 
vided the  tunnel  is  so  placed  as  to  leave 
the  channel  along  the  San  Francisco 
side  unobstructed  to  a  depth  of  50  ft. 
at  mean  low  water  for  a  width  of  one 
mile  (the  width  of  the  unobstructed 
50-ft.  channel  immediately  outside  the 
pierhead  line  may  be  reduced  to  3,000 
ft.)  measured  from  the  lowest  point  of 
the  pierhead  line,  and  provided  proper 
compensation  is  made  for  obstniction  of 
the  cross-section  as  affecting  tidal  flow. 

5.  Not  more  than  one  crossing  will  be 
approved  at  present  in  any  location 
north  of  San  Mateo. 


Roads  Bureau  Calls  for  Maps  of 
Federal-Aid  Highway  Systems 

Th  U.  S.  Bureau  of  Public  Roads  has 
urged  each  of  the  state  highway  com- 
missions to  expedite  the  preparation  of 
the  maps  showing  the  highway  systems 
on  which  federal-aid  funds  are  to  be 
expended.  Among  the  instructions  to 
be  followed  by  the  states  in  the  prepa- 
ration of  these  maps  are  the  following: 

1.  The  primary  system  shall  be  shown 
by  two  parallel  black  lines  1  in.  apart. 

2.  The  secondary  system  shall  be 
shown  by  two  parallel  dash  black  lines 
1  in.  apart. 

3.  In  a  table  upon  the  map  shall  be 
shown  the  total  highv/ay  mileage  of 
the  state,  total  mileage  of  the  federal- 
aid  highway  system,  and  the  mileage 
in  the  primary  and  secondary  systems, 
respectively.  (The  federal-aid  highway 
system  shall  be  not  more  than  7  per 
cent  of  the   total   highway  mileage.) 

4.  The  whole  system  and  each  of  the 
primary  and  secondary  divisions  shall 
be  respectively  continuous  and  correlat- 
ing. 

5.  Supplementary  maps  on  a  large 
scale  should  be  prepared  to  accompany 
the  federal-aid  highway  system  maps 
showing  terminals  in  cities. 


Syracuse  To  Have  New  Conduit 

With  the  completion  of  a  third  con- 
duit about  50,000,000  gal.  of  water  will 
be  brought  into  Syracuse,  N.  Y.,  daily 
from  Lake  Skaneateles.  The  two  pres- 
ent conduits  have  an  estimated  com- 
bined daily  capacity  of  27.000.000  gal. 
and  completion  of  the  third  will  nearly 
double  this. 

The  new  conduit  is  to  be  .36  in.  in 
diameter  and  will  be  approximately  12 
miles  in  length.  Only  6  miles  of  the 
conduit  will  be  laid  this  year. 
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New  York  City  Finally  Shortens 
Chelsea  Piers 

Just  before  retiring  as  commissioner 
of  docks  and  ferries  of  the  City  of 
New  York,  Murray  Hulbert  signed  a 
contract  to  shorten  by  100  ft.  the  two 
Chelsea  piers  which  have  been  a  sub- 
ject of  contention  between  the  city 
of  New  York  and  the  United  States 
War  Department  for  about  a  year.  The 
piers  were  extended  under  the  plea  of 
temporary  necessity  some  years  ago, 
but  the  City  of  New  York  has  been 
endeavoring  to  make  the  extension 
permanent.  Successive  Secretaries  of 
War  have  been  firm  in  their  insistence 
that  the  city  should  reduce  the  length 
of  the  piers  to  the  dimensions  required 
for  a  safe  navigation  of  the  Hudson  at 
this  point.  The  city  finally,  following 
orders  of  the  Secretary  of  War  to  the 
Chief  of  Engineers  to  shorten  the  piers 
himself,  agreed  to  do  the  vvork. 

U.  of  P.  Announces  Short 
Highway  Course 

The  brief  course  in  highway  Engi- 
neering given  last  year  by  the  civil  en- 
gineering department  of  the  University 
of  Pennsylvania  is  to  be  repeated.  This 
year's  sessions,  under  the  general  direc- 
tion of  Director  Milo  S.  Ketchum,  will 
begin  Jan.  23  and  end  Feb.  8.  Con- 
ferences on  important  highway  en- 
gineering subjects  will  be  arranged  for 
Feb.  9  and  10.  Several  evening  lectures 
■will  be  given  by  eminent  specialists. 

In  addition  to  the  courses  given  dur- 
ing the  first  session,  courses  will  be 
given  in  the  maintenance  of  highways, 
in  contracts  and  specifications,  and  the 
duties  of  the  inspector.  Instruction  in 
laboratory  and  class-room  will  for  the 
most  part  be  in  charge  of  practising 
engineers  who  have  had  a  large  experi- 
ence in  the  design  and  construction  of 
highways. 

Among  the  non-resident  instructors 
are  the  following:  H.  E.  Hilts,  principal 
assistant  engineer;  W.  A.  Van  Duzer, 
assistant  maintenance  engineer;  W.  R. 
Wolfinger,  assistant  construction  en- 
gineer; Malcolm  H.  Ulman,  chemist, 
and  H.  S.  Mattimore,  engineer  of  tests, 
Pennsylvania  State  Highway  Depart- 
ment; Julius  Adler,  deputy  chief, 
Bureau  of  Highways,  Philadelphia; 
William  C.  Perkins,  chief  engineer. 
Eastern  Paving  Brick  Manufacturers' 
Association;  D.  S.  MacBride,  Portland 
Cement  Association;  Charles  H.  Clifton, 
City  Testing   Laboratory,  Philadelphia. 

Fall  River  Lets  Garbage  Collection 
and  Disposal  Contract 

A  5-year  contract  for  the  collection 
and  disposal  of  the  garbage  of  Fall 
River,  Mass.,  has  been  awarded  by  the 
Board  of  Health  (Samuel  B.  Morris, 
agent)  to  Edward  J.  Dunn  of  that  city 
for  $79,000  for  the  whole  period.  Four 
other  bids  ranged  from  $48,000  to 
$17.5,000,  but  the  board  questioned  the 
possibility  of  doing  the  work  at  the 
lowest  figure,  and  the  next  lowest 
bidder  was  not  anxious  for  the  work.  A. 
H.  Barney,  Providence,  R.  I.,  and  W.  C. 
Gardner,  the  latter  holding  the  present 
.'j-year  contract  at  $39,000,  expiring  late 
in  January,  bid  $95,000.  The  new  con- 
tractor will  dispose  of  the  garbage  on  a 
30-acre  farm  in  Westport.  The  con- 
tractor must  make  collections  through- 
out the  entire  city  three  times  a  week 
in  June,  July,  August  and  September, 
and  twice  a  week  the  rest  of  the  year. 


Urge  Sale  of  Spruce  Railroad 

The  Seattle  (Wash.)  Chamber  of 
Commerce,  has  joined  with  the  Port 
Angeles  Commercial  Club  in  asking 
that  the  Secretary  of  War  direct  the 
Spruce  Production  Corp.  to  offer  at  pub- 
lic sale  to  the  highest  bidder  the  gov- 
ernment's spruce  railroad  No.  1,  con- 
sisting of  36  miles  of  standard  gage 
railroad  in  Clallam  County,  the  gov- 
ernment sawmill  and  its  machinery, 
with  timber  lands  purchased  in  con- 
nection therewith,  without  stipulating 
any  minimum  price.  The  operation  of 
the  spruce  railroad,  it  is  urged,  would 
permit  of  saving  billions  of  feet  of 
valuable  logs  blown  down  in  the  great 
storm  of  January,  1921,  which  other- 
wise must  become  a  total  loss. 


Boston's  Mayor-Elect  Fails  To 
Hold  Up  Garbage  Contract 

The  application  of  Mayor-elect  Curley 
of  Boston  for  a  court  order  to  prevent 
the  City  Council  and  the  out-going 
mayor  from  executing  a  contract  for 
garbage  disposal  for  the  ten  years  be- 
ginning July  1  next  has  been  denied  by 
a  judge  of  the  Massachusetts  Supreme 
Court,  and  the  contract  was  awarded  on 
Dec.  28  to  Coleman  Bros,  at  a  total  of 
$3,795,000  for  ten  years.  The  judge 
held  that  the  award  was  a  matter  of 
discretion  and  judgment  rather  than  of 
law  and  characterized  the  claim  of  fraud 
as  "the  hurling  of  an  epithet."  Details 
of  the  request  for  bids,  the  bids  them- 
selves and  the  recommendations  of  a 
special  committee,  the  commissioner  of 
public  works  and  the  mayor  that  the 
contract  be  awarded  to  Coleman  Bros, 
were  published  in  Evgineering  News- 
Record  for  July  14,  1921,  p.  82,  Sept. 
15,  p.  465,  and  Nov.  10,  p.  788,  respec- 
tively. The  bids  were  received  Sept. 
26  but  the  (  ity  Council  did  not  begin 
hearings  on  ihe  subject  until  Nov.  16. 


Short  Highway  Course  Planned 
for  Tennessee  Engineers 

The  University  of  Tennessee,  with 
the  co-operation  of  the  Tennessee  High- 
way Department,  will  offer  a  six  weeks' 
highway  course  at  the  university,  at 
Kno.xville,  beginning  Jan.  9  and  ending 
Feb.  17.  The  instruction  includes, 
mathematics,  mechanics,  drawing,  ele- 
mentary surveying,  testing  of  ma- 
terials, highway  engineering  and  eco- 
nomics, specification  writing,  and  motor 
mechanics.  This  will  be  supplemented 
by  special  lectures.  Tlie  faculty  will 
consist  of  professors  and  instructors 
from  the  university's  engineering  de- 
partment, engineers  of  the  state  high- 
way department,  U.  S.  Bureau  of  Pub- 
lic Roads  and  from  engineering  firms 
and  sales  organizations. 


Minnesota  Plans  Winter 
Highway  Work 

Minnesota  has  planned  a  program  of 
winter  highway  work  which  will  provide 
jobs  for  8,500  men.  Charles  M.  Bab- 
cock,  state  highway  commissioner 
states  that,  "Competition  is  keen  for 
winter  contracts  and  half  of  Min- 
nesota's program  has  been  contracted 
for  at  1917  prices."  An  outlay  of 
$2,500,000  calls  for  gravel  surfacing, 
distribution  of  materials,  rock  crushing 
and  heavy  excavation.  The  work  as 
planned  includes  300  miles  of  graveling, 
50  miles  of  grading  and  50  miles  of 
paving. 


St.  Paul  Voters  Hold  to  Commis- 
sion Plan  City  Charter 

At  an  election  on  Dec.  29  the  voters 
of  St.  Paul,  Miim.,  defeated  the  pro- 
posed change  from  the  present  com- 
mission plan  of  city  government  to  the 
federal  or  mayor-and-council  plan,  out- 
lined in  Engineering  News-Record  Nov. 
10,  1921,  p.  783.  The  vote  stood  16,123 
for  to  21,549  against. 


Wood  Preservation  Convention 
at  Chicago  in  January 

The  18th  annual  meeting  of  the 
American  Wood  Preservers'  Associa- 
tion will  be  held  at  the  Sherman  Hotel, 
Chicago,  Jan.  24-26.  The  subjects  in- 
clude the  preservative  treatment  of 
wood  for  piles,  ties,  structural  and  mine 
timbers,  cars  and  pipe;  also  papers  on 
the  layout  and  operation  of  treating 
plants. 

Among  the  papers  listed  are  the  fol- 
lowing: "Effect  of  Heat  on  Wood  De- 
stroying Fungi  in  Mills,"  Dr.  W.  H. 
Snell;  "A  Theory  of  the  Mechanism  of 
Wood  Protection  by  Preservatives," 
Ernest  Bateman;  "Econimics  of  Tie 
Renewals,"  V.  K.  Hendricks;  "Factors 
Affecting  the  Cost  of  Treated  Ties,"  E. 
E.  Pershall;  "Should  the  Cost  of 
Treated  Ties  be  Charged  to  Mainte- 
nance or  Capital  Account?"  Earl  Stim- 
son;  "Tropical  Hardwoods  for  Ties  in 
This  Country,"  Nelson  C.  Brown; 
"Creosoted  Wood  Stave  Pipe,''  H.  I. 
Coale;  "Preservation  of  Mine  Timbers," 
R.  R.  Horner;  Report  on  Piling  in  San 
Francisco  Bay,  F.  D.  Mattos;  "Report 
on  Piling  on  the  Gulf  Coast,"  E.  E. 
Boehne. 


New  York  City  Awards  Stapleton 

Pier  Crane  Contract 

■On  Dec.  30,  the  City  of  New  York 
awarded  the  contract  for  the  freight- 
handling  cranes  for  the  new  shipping 
piers  at  Stapleton,  S.  I.,  to  the  Well- 
man-Seaver-Morgan  Corp.,  for  the 
$324,.500  bid  on  alternate  (a)  in  the 
tenders.  A  history  of  the  case,  which 
includes  a  re-advertising  for  bids  be- 
cause of  charges  of  irregularities  in  the 
low  bid,  was  given  in  Engineering 
Neivs-Record  Dec.  8,  1921,  p.  954,  and 
the  latest  bids  were  recorded  in  the 
Construction  News  Section  of  the  issue' 
of  Dec.  29,  1921,  p.  287.  The  success- 
ful bidder's  bid  in  the  earlier  opening 
was  $396,435  and  the  contested  bid  of 
Heyl  &  Patterson,  Inc.,  was  $370,882, 
both  for  alternate  (a).  The  latter  com- 
pany bid  $344,921  on  the  re-advertised 
tenders. 

Dallas  Considers  $5,000,000  Dam 
and  Water  Supply  Project 

A  lake  impounding  104,000,000,000 
gal.  of  water  is  being  proposed  for 
Dallas.  The  site,  surveyed  last  winter 
by  Major  W.  J.  Powell,  engineer  ior 
the  Supervisor  of  Public  Utilities,  was 
visited  last  week  by  the  Board  of  City 
Commissioners  foi'  the  pui-pose  of  de- 
termining the  feasibility  of  the  pi-oject. 

This  site  which  is  one  of  four  located 
by  Major  Powell  last  \vinter  is  at  a 
narrow  gorge  on  Denton  Creek,  20  miles 
northwest  of  Dallas  and  of  suflticient 
elevation  above  Dallas  to  permit  of  a 
gravity  flow  into  the  city  using  the 
natural  river  bed  for  this  purpose.  The 
maximum  height  of  the  dam  would  be 
105  ft.  and  the  cost  of  the  entire  project 
as  at  present  estimated  is  $5,000,000. 
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Idaho  Will  Examine  Applicants 
for  Engineer  Licenses 

An  examination  to  determine  the  fit- 
ness of  applicants  for  civil  engineers 
and  surveyors  licenses  will  be  held  in 
the  office  of  the  Bureau  of  License, 
Boise,  Idaho,  May  14  and  Sept.  12, 
1922.  Information  and  application 
blanks  may  be  obtained  from  Paul 
Davis,  director  of  the  bureau. 

Begin  Work  on  East  Approach  of 
Castleton  Bridge 

Work  has  been  started  by  the  Walsh 
Construction  Co.  on  building  six  piers 
for  the  east  approach  of  the  Castleton 
Bridge  over  the  Hudson  River  at  Castle- 
ton, N.  Y.  These  piers  will  carry  a 
plate-girder  super-structure.  The  main 
structure,  which  will  cross  the  navigable 
channel  of  the  Hudson  by  a  600-ft.  span 
with  a  400-ft.  flanking  span,  is  the 
principal  structure  of  a  cut-oflF  line 
enabling  through  traffic  to  avoid  the 
track  congestion  and  severe  grades  of 
the  main  line  through  Albany. 

Annual  Meeting  of  the  New 

England  Water  Works 

Association 

The  annual  meeting  of  the  New  Eng- 
land Water  Works  Association  will  be 
held  as  required  by  the  constitution  on 
Wednesday,  Jan.  11,  at  2  p.m.,  at  the 
rooms  of  the  association,  Tremont  Tem- 
ple, Boston.  No  arrangements  have 
been  made  to  provide  a  program  for  this 
date.  The  meeting  will  be  adjourned  to 
Thursday,  Jan.  12  at  1  p.m.  in  the  Bos- 
ton City  Club,  the  change  in  date  hav- 
ing been  made  because  rooms  at  the 
City  Club  were  not  available  on  Jan.  11. 
The  regular  program  will  be  carried 
through  at  the  meeting  on  Thursday, 
Jan.  12.       

Indiana  Reports  Road  Costs 

The  Indiana  highway  commission  ex- 
pended $.3,439,926.12  for  the  construc- 
tion of  new  roads  in  the  state  during 
the  fiscal  year  ending  Sept.  30,  the  an- 
nual financial  report  of  .John  D.  Wil- 
liams, chief  clerk  of  the  department, 
shows.  During  the  same  period  the 
commission  disbursed  $4,377,243.84  for 
road  maintenance.  Total  expenditures 
for  the  year  amounted  to  $8,106,121.94. 
The  report  was  prepared  under  the 
supervision  of  Lawrence  Lyons,  direc- 
tor of  the  commission. 

The  total  cost  of  supervision  of  all 
work  by  the  commission  was  .$234,8.5.5.- 
20  or  2.87  per  cent  of  the  total  ex- 
penditures and  3.16  per  cent  of  the  ex- 
penditures for  construction  and  road 
maintenance. 
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San  Francisco  Bay  Bridge  Project 
To  Be  Discussed  Jan.  10 

The  general  bridge  committee  coni- 
prismg  city  and  county  official  from 
various  parts  of  the  San  Francisco  bay 
region  will  hold  a  meeting  in  Oakland 
Jan.  10  to  discuss  the  announcement  of 
the  war  department  on  the  proposed 
ban  Francisco  Bay  bridge  (reported  in 
bngineermg  News-Record  Dec.  29  p 
1080)    and    to   consider   further   action. 

«i^^n  nnn*  ^^''^  \^  }°  ^^  *''«  '"''sing  of 
$150,000  needed  for  preliminary  sur- 
veys, although  it  is  reported  that  at 
this  meeting  plans  for  financing  the 
construction  of  the  bridge  itself  will  be 
considered. 

Richard  J.  Welch,  member  board  of 
supervisors,  San  Francisco,  is  chairman 
of  the  general  bridge  committee. 

Quality  of  Cement  Basis  of 
Association  Membership 

Amendment  to  the  constitution  of  the 
Portland  Cement  Association  at  its 
recent  meeting  makes  membership 
'contingent  upon  members'  product 
meeting  the  standard  specifications  for 
Portland  cement  adopted  by  the  U  S 
Government  and  the  American  Society 
for  Testing  Material." 

The  following  officers  were  re-elected: 
President,  L.  T.  Sunderland;  vice-presi- 
dents, Richard  Hardy  and  S.  B  New- 
berry; Treasurer,  F.  W.  Kelly  The 
new  directors  are  as  follows:  H.'Struck- 
man,  Charles  F.  Conn,  H.  L.  Block,  W. 
M.  Hatch,  George  T.  Cameron  and 
David  M.  Kerk. 


Want  Part  of  Motor  Fees  for 
City  Pavement  Maintenance 

The  municipal  legislative  program, 
submitted  to  the  Governor  and  the 
Legislature  of  the  State  of  Nev.-  York 
by  the  New  York  State  conference  of 
mayors  and  other  city  officials,  recom- 
mends that  the  legislature,  at  the  next 
session,  enact  laws  that  will  give  to  the 
cities  of  the  state  their  share  of  the 
moneys  received  from  automobile  fees 
that  the  same  be  used  for  the  upkeep 
of  their  streets  and  bridges  which  are 
used  as  connecting  highways.  The  pres- 
ent laws  regulate  the  weight  of  auto 
trucks  outside  the  limits  of  the  cities; 
it  is  the  recommendation  that  the  legi.>- 
lature  regulate  the  weight  in  the  city 
limits  to  protect  the  pavements.  The 
method  in  vogue  at  present  is  for  the 
cities   to   regulate  by  city  ordinance. 


El  Paso  Sells  Bonds 

A  bond  issue  of  the  City  of  El  Paso, 
Texas  was  sold  Dec.  20  to  Stern  Bros. 
&  Co.  of  Kansas  City  for  4  of  1  per 
cent  above  par,  with  interest  at  5  ner 
cent  on  $1,850,000.  This  was  estimated 
to  be  a  saving  of  $100,000  for  the  citv 
over  a  previous  bid  of  51  per  cent. 

Agricultural  Engineers  Meet 
in  Chicago 

.  Flood  control,  drainage  and  irrigation 
in  relation  to  agriculture  were  among 
the  subjects  presented  at  the  annual 
meeting  of  the  American  Society  of 
Agricultural  Engineers,  held  in  Chicago. 
Dec.  27  to  29.  Prominent  among  thise 
hydraulic  papers  was  one  on  "Flood 
Control  in  Agriculture,"  by  Arthur  E 
Morgan,  who  discussed  this  subject  with 
reference  to  the  Miami  Conservancy 
District  m  Ohio. 

Farm  buildings,  their  construction, 
sanitation  and  drainage,  formed  the 
subject  of  another  group  of  papers, 
while  a  third  group  dealt  with  tractors 
and  tarm  machinery.  One  session  was 
devoted  to  college  education  in  agri- 
cultural  engineering. 

The  officers  for  1922  are  as  follows: 
President,  A.  J.  R.  Curtis,  Portland 
bement  Association,  Chicago-  vice- 
jjresidents,  G.  W.  McCuen,  Ohio  State 
University,  Columbus,  Ohio,  and  David 
Weeks,  Dakota  Engineering  Co 
Mitchell^  So  Dak.;  secretary,  Raymond 
Olney,  St.  Joseph,  Mich. 


Engineering  Societies 
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AMERICAN  CONCRETE  IX.'^TITUTE 
Detroit.  Mich.  :  Anmuil  Convi-n- 
tion,  Cleveland.  Ohio.   Feb.    1.1-16. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION. New  York;  Annual 
Convent  ion  and  Good  Roads 
Show.  Chicago.  Jan.    17-2n. 

AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEERS,  New  York  Cilv  :  Annual 
Meeting.     New      York     c-ity.     .Ian. 

ASSOCIATED  GENERAL  CON- 
TRACTORS OF  AMERICA,  Wa.sh- 
iriftlon.  D.  C.  ;  Annual  Confonnee. 
Cleveland.  Ohio,  Jan.  17-19. 


Bar  to  Tri-City  Sewage-Works 
Raised  by  County 

Progress  on  the  proposed  tri-city 
sewage-works  project  for  Pasadena, 
South  Pasadena  and  Alhambra,  Cal., 
may  be  expected  soon,  now  that  the 
Los  Angeles  County  supervisors  have 
given  up  their  proposed  ordinance  de- 
signed to  prevent  the  use  of  sewage 
farms  anywhere  in  the  county.  The 
supervisors  have  approved  a  situ  for 
sewage-works  on  land  now  owned  and 
used  by  Pasadena  as  a  sewage  farm. 
According  to  R.  V.  Orbison,  city  man- 
ager of  South  Pasadena  and  formerly 
city  engineer  of  Pasedena,  elections  to 
vote  on  sewage  disposal  Ijonds  will 
probably  be  held  soon. 


Traffic  Handling  Is  Topic  of 
Am.Soc.C.E.  Discussion 

Traffic  handling,  its  engineering  as 
well  as  regulatory  aspects,  will  be  the 
main  topic  of  discussion  at  the  meeting, 
Jan.  11,  in  the  Engineering  Societies' 
Building,  of  the  New  York  Section  of 
the  American  Society  of  Civil  Engi- 
neers. Two  formal  addresses  will  be 
made  by  E.  P.  Goodrich,  consulting  en- 
gineer. New  York,  and  Amos  SchaefTer, 
consulting  engineer  to  the  president  of 
the  Borough  of  ManhatUm,  Now  York. 
These  papers  will  be  followed'  by  a  dis- 
cussion which  will  be  participated  in  by 
Robert  Grier  Cooko,  president,  the 
Fifth  Ave.  Association;  Dr.  John  A. 
Harriss,  special  deputy  police  commis- 
sioner; Clifford  M.  Holland,  chief  engi- 
neer, New  York-New  Jersey  Tunnel 
Commissions;  and  A.  T.  Wanier,  traffic 
engineer,  Public  Service  Railway  Co., 
Newafk,  N.  J. 


The  San  Francisco  Engineers  Clul) 
held  a  meeting  on  Dec.  15  to  hear  an 
address  by  J.  B.  Lippincott,  consulting 
engineer  of  Los  Angeles,  on  "Colorado 
Kiver  Hydro-electric  Development."  O. 
I'.  Merrill,  executive  secretary,  federal 
power  commission,  also  addressed  the 
meeting.  C.  E.  Grunsky,  chairman  of 
the  meeting,  reviewed  briefly  the  early 
attempts  to  control  the  Colorado  River 
and  the  present  situation  with  regard 
to  irrigation  and  power  problems.  The 
speakers  had  attended  the  federal  hear- 
ing on  Colorado  River  power  projects 
held  at  San  Diego  Dec.  12  and  reviewed 
the  prospects  for  early  development  of 
power  as  indicated  by  statements  and 
discussions  at  that  meeting. 

The  Counly  Highway  Engineers'  Ai- 
sociation  of  Missouri  will  hold  its  fif- 
teenth annual  convention  in  K.'insas 
City,    Mo.,   Jan.    12-14. 

The  Trenton  (N.  J.)  Engineors'  Club 
has  elected  the  following  nffirer-:  Presi- 
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dent,  Harry  F.  Hari'is;  vice-president, 
Edward  E.  Reed;  secretary,  Joseph  E. 
English;   treasurer,  James  H.  Johnson. 

The  American  Society  of  Agricultural 
Engineers  recently  elected  A.  J.  R.  Cur- 
tis of  Chicago,  111.,  as  its  president  for 
the  coming  year.  Mr.  Curtis  has  spe- 
cialized in  the  development  of  farm 
buildings.  Since  graduation  from 
Lewis  Institute  in  1909,  he  has  been  en- 
gaged in  educational  and  farm  pro- 
motive work.  During  the  World  War 
he  was  appointed  inspector  of  govern- 
ment concrete  schools.  At  the  present 
time  he  is  manager  of  the  Cement  Prod- 
ucts Bureau  of  the  Portland  Cement 
Association  in  Chicago. 

The  Northwestern  Section,  Am.  Soc. 
C.  E.,  at  its  November  luncheon  meet- 
ing, elected  the  following  officers:  Chair- 
man, Frank  B.  Sanborn;  vice-chairman, 
Walter  C.  Voss;  secretary-treasurer, 
Charles  W.  Banks;  members  of  the  ex- 
ecutive committee,  Leonard  C.  Wason 
and  James  H.  Manning. 

The  American  Wood  Preservers'  As- 
sociation will  hold  its  annual  conven- 
tion Jan.  24,  25  and  26  in  Chicago. 

The  Engineers  Subdivision,  Chicago 
Association  of  Commerce,  Dec.  21, 
elected  the  following  officers  for  1922: 
Chairman,  Morris  W.  Lee;  vice-chair- 
man, Christopher  Van  Deventer.  Other 
members  of  the  executive  committee  are 
H.  Boyd  Brydon,  James  N.  Hatch,  Wil- 
liam Lang,  J.  L.  McConnell,  Albert 
Newton,  Robert  Isham  Randolph  and  C. 
C.  Woodmansee. 

The  Toledo  Chapter.  A.  A.  E.  has 
elected  as  president  Joseph  Hoffman, 
civil   engineer   and  surveyor. 

The  County  Highway  Engineers' 
Association  of  Missouri  will  hold  its 
15th  annual  convention  in  Kansas  City 
January  12,  13,  14. 

The  American  Association  of  En- 
gineers will  hold  its  eighth  annual  con- 
vention in  Salt  Lake  City,  Utah, 
June  4-6. 

The  Washington  Society  of  Engineers 
elected  the  foilownng  officers  at  its 
recent  annual  meeting:  President,  John 
S.  Conway;  vice-president,  R.  H. 
Dalgleish;  secretary,  A.  C.  Oliphant; 
treasurer,  0.  B.  French. 

The  Providence  Engineering  Society 
will  hold  its  annual  dinner  Jan.  31. 

The  San  Francisco  Section,  Am.  Soc. 
C.  E.,  at  its  annual  meeting  Dec.  20 
elected  the  following  officers:  President, 
Thomas  H.  Means;  first  vice-president, 
two-year  term,  Frank  G.  White;  second 
vice-president,  one-year  term,  G.  A. 
Elliott.  The  members  present  at  the 
meeting  ratified  the  action  of  the  board 
of  directors  in  protesting  to  the  Gov- 
ernor and  to  the  director  of  the  state 
bureau  of  engineering  the  sudden  and 
summary  removal  of  a  capable  engineer 
from  the  office  of  chief  of  division  of 
water  rights.  The  paper  of  the  eve- 
ning, presented  by  Charles  Gilman 
Hyde,  professor  of  sanitary  engineer- 
ing, University  of  California,  was  "The 
New  Pumping  and  Filtration  Works  of 
the  City  of  Sacramento,  Cal." 

The  Kansas  Section,  Am.  Soc.  C.  E. 
held  its  first  meeting  in  the  Chamber 
of  Commerce,  Topeka,  Dec.  17,  1921. 
The  president,  L.  E.  Conrad,  presided. 
In  a  short  business  meeting  following 
the  banquet,  the  section  endorsed  the 
adoption  of  an  engineers'  license  law 
for  Kansas  and  the  president  was  ap- 
pointed delegate  to  the  meeting  of  the 
Kansas  Engineering  Society  at  Hutch- 


inson with  authority  to  discuss  the  law 
for  the  section.  M.  D.  Downs  gave  a 
talk  on  city  planning,  referring  par- 
ticularly to  the  recent  developments 
along  that  line  in  Topeka  by  the  City 
Planning  Board.  M.  W.  Watson  ex- 
plained the  details  of  recent  federal-aid 
legislation,  and  reported  in  general  on 
the  road  situation  as  expressed  at  the 
recent  meeting  of  the  American  Asso- 
ciation of  Highway  Officials  at  Omaha. 


Personal  Notes 


ROLLEN  J.  Windrow,  state  high- 
way engineer  of  Texas  during  the  past 
three  years  has  tendered  his  resigna- 
tion to  the  State  Highway  Commission 
to  become  the  personal  representative 
and  advisor  of  Theodore  Gary,  chair- 
man of  the  newly  reorganized  Missouri 
State  Highway  Commission  and  also  to 
aid  Mr.  Gary,  who  is  a  capitalist,  in  his 
extensive  private  enterprises,  among 
them  being  large  telephone  interests. 
As  state  highway  engineer,  Mr.  Wind- 
row received  $10,000  per  year  until  the 
last  Legislature  reduced  this  to  $9,000, 
which  included  all  traveling  expenses, 
making  him  the  highest  paid  official  in 
the  state.  As  advisor  and  assistant  to 
Mr.  Gary,  Mr.  Windrow  is  to  receive  an 
annual  salary  of  $12,000  plus  all  travel- 
ing expenses  and  the  cost  of  moving 
his  family  from  Texas  to  Kansas  City. 
Ml".  Windrow  is  in  no  sense  becoming 
the  state  highway  engineer  for  Mis- 
souri, and  no  part  of  his  salary  is  to  be 
paid  by  that  State.  He  is  exclusively 
employed  by  Theodore  Gary.  For  three 
years  Mr.  Windrow  has  been  the  Texas 
state  highway  engineer  and  before  that 
served  as  a  member  of  the  State  Board 
of  Water  Engineers  and  also  as  county 
engineer  for  McLennan  County,  his 
home  being  in  Waco.  He  is  a  graduate 
civil  engineer  from  the  Texas  A.  &  M., 
class  of  1906. 

C.  J.  Ullrich  has  been  appointed 
chairman  of  the  local  committee  to 
make  preparations  for  the  National 
Convention  of  the  American  Associa- 
tion of  Engineers  to  be  held  at  the 
Hotel  Utah,  Salt  Lake  City,  June  5,  6 
and  7,  1922. 

Col.  Charles  E.  Stanton, 
U.  S.  A.,  retired,  has  been  appointed 
commissioner  of  public  works  of  San 
Francisco,  Cal. 

Thomas  H.  Mather,  recently 
supervising  engineer,  U.  S.  Army  Re- 
sei-ve  Depot,  New  Cumberland,  Pa.,  has 
been  appointed  city  engineer  of  Syra- 
cuse, N.  Y.,  to  succeed  Henry  Allen. 

Walter  W.  McGuire,  formerly 
with  the  General  Motors  Corp.  and  the 
Water  Division  of  St.  Louis,  is  now 
secretary  of  the  Chamber  of  Commerce 
&t  Carrollton,  Mo. 

David  R.  D  i  eh  l,  an  engineer 
employed  by  the  New  York  Central 
R.R.  in  Cleveland,  has  been  chosen  city 
manager  of  Westerville,  Ohio. 

E.  S.  B  0  r  G  Q  u  I  s  t,  former  district 
engineer  with  the  Utah  State  Road 
Commission,  has  accepted  a  position 
with  the  Kittitas  Reclamation  District 
at  Ellensburg,  Wash.  The  engineering 
woi'k  is  being  done  in  co-operation  with 
the  U.  S.  Reclamation  Service  as  a  unit 
of  the  Yakima  Project. 

R.  F.  K E l K E R,  Jr.,  M.  M.  Gates 
and  C.  E.  De  Leuw  have  dissolved  part- 


nership. The  new  firm  of  Kelker  &  De 
Leuw  will  engage  in  genera!  municipal 
and  sanitary  engineering  in  Chicago. 

Herring  &  Schellhous,  en- 
gineers of  Forest  City,  Ark.,  have  dis- 
solved partnership.  Mr.  Herring  will 
continue  the  practice  of  engineering  in 
Forest  City. 

James  J.  Walsh,  for  21  years 
associated  with  the  late  Howard  C. 
Holmes,  will  conduct  the  business  as 
his  successor  under  the  name  of 
Howard  C.  Holmes  Co.,  specializing  in 
harbor  and  municipal  engineering  in 
San  Francisco. 

William  A.  Schmidt,  build- 
ing contractor,  Johnstown,  Pa.,  has 
been  appointed  street  commissioner  to 
fill  the  vacancy  caused  by  the  death  of 
John  Kammer. 

T.  M.  Jasper,  assistant  professor 
of  mechanics,  University  of  Wisconsin, 
has  been  placed  in  charge  of  tests  on 
the  joint  investigation  of  the  fatigue 
of  metals  being  carried  on  at  the  en- 
gineering experiment  station,  Univer- 
sity of  Illinois,  in  conjunction  with  the 
National  Research  Council  and  Engi- 
neering Foundation.  Prof.  J.  B. 
K  o  M  m  e  R  s,  formerly  engineer  of 
tests,  returns  to  the  University  of  Wis- 
consin. 


Obituary 


George  A.  Stacy,  superintend- 
ent of  the  Marlboro,  Mass.,  water  and 
sewer  department  and  former  president 
of  the  New  England  Water  Works  As- 
sociation, died  at  his  home  in  Marlboro, 
Dec.  22. 

Howard  M.  Cherry,  formerly 
with  the  Keystone  Bridge  Co.,  of  Penn- 
sylvania, died  Dec.  21  at  his  home  in 
San  Diego,  Cal.  He  had  served  12 
years  as  a  member  of  the  board  of 
supervisors  of  San  Diego  and  one  term 
as  county  auditor. 

Hiram  Phillips,  of  St.  Louis, 
Mo.,  who  was  employed  as  consulting 
engineer  on  the  new  Verde  River  water 
system  for  the  city  of  Phoenix,  Ariz., 
was  instantly  killed  Dec.  22  in  an  auto- 
mobile accident.  L.  B.  Hitchcock,  city 
engineer  of  Phoenix,  accompanied  Mr. 
Phillips  on  the  trip,  the  purpose  of 
which  was  a  final  inspection  of  the  new 
system  before  the  water  from  the  Verde 
River  was  turned  into  the  city's  mains. 
Mr.  Phillips  was  a  former  president 
of  the  St.  Louis  board  of  public  im- 
provements. 


Business  Notes 


The  Combustion  Engi- 
neering Corp.,  New  York  City, 
announces  the  opening  of  a  branch 
office  in  Pittsburgh.  W.  C.  Stripe, 
formerly  manager  of  the  Philadelphia 
office,  will  be  in  charge. 

F.  S.  Slater,  for  several  years 
with  Detroit  Graphite  Co.,  has  resigned 
to  take  position  with  the  M.  B.  Suydam 
Co.,  paint  manufacturer,  Pittsburgh,  in 
its  New  York  office  as  Eastern  sales 
manager. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Labor  Rates  and  Conditions 
Throughout  the  County 

Citizens'   Committee    Enforcing    Landis 

Award  in  Ciiicago — Heavy  Cuts  in 

St.  Louis,  San  Francisco 

It  seems  probable  that  the  building 
crafts  are  most  resistant  to  wage  de- 
creases. The  chart  in  the  labor  review 
in  the  forepart  of  this  issue  shows  that 
the  average  shrinkage  of  v/age  rates 
for  skilled  construction  labor  has  been 


cent  wage  reduction  from  the  standard 
rate  of  $1.25  per  hr.,  was  rejected  by 
about  3,000  carpenters.  In  East  St. 
Louis  common  labor  on  highway  work 
is  paid  from  25c.  to  35c.  per  hr. 

New  Orleans — Building  trades  me- 
chanics are  working  below  the  standard 
pay  scale  in  order  to  obtain  employ- 
ment. The  scramble  for  contracts  on 
public  schools  for  1922,  indicates  the 
construction  stagnation  here. 

Seattle — Building  activities  in  the 
Puget  Sound  district  are  subject  to  the 


the  established  rates.  Few  new  con- 
struction projects  are  being  started  to 
take  care  of  labor  being  released  by 
projects  just  completed.  A  number  of 
bricklayers  are  reported  by  the  Asso- 
ciated Building  Employers  to  have  left 
Detroit  for  other  cities  in  Michigan, 
where  schools  and  public  buildings  are 
under  contract. 

Philadelphia  —  Few  changes  in  the 
current  building  trade's  wage  schedule 
are  expected  in  the  near  future.  The 
Builders'     Exchange     and     Employers' 


Engineering  News-Record 

Construction  Cost 

Index  Number 

January,    1922 168.72 

December,    1921 167.82 

January,  1921 230.87 

Peak,  June,  1920 273.80 

1913 100.00 


Engineering  News  Record's  Construction  Cost  Index 
Number  is  .9  points  higher  than  last  month  owing  to  a 
stronger  lumber  market;  pine  in  New  York  is  $1.50 
higher  than  a  month  ago.  Structural  shapes'  in  large 
quantities  can  still  be  bought  for  $1.50  per  100  lb.  The 
average  labor  rate  for  the  country  this  month  is  45c., 
the  same  as  last.  Thus,  general  construction  cost  is  26 
per  cent  cheaper  than  one  year  ago  and  38  per  cent 
under  the  peak;  it  is  69  per  cent  above  the  1913  level. 


Engineering  News-Record 
Construction  Volume 

Index  Number 

Monthly 

December,   1921 118.00 

November,  1921 101.00 

December,   1920 60.00 

1913 100^00 

Yearly 

1921    (entire  year) 88.00 

1920    (entire  year) \   91.00 

1913     100!00 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  118  for  the  month  of  December,  and  88 
for  the  whole  of  1921,  as  against  100  for  1913.  This 
means  that  the  actual  volume  of  construction  in  1921 
(not  the  mere  money  value  of  the  contracts  let  this 
year)  is  13  per  cent  under  the  volume  of  construction  for 
1913.  Our  monthly  volume  number,  118  for  December, 
1921,  is  really  the  increment  of  construction,  and  indi- 
cates the  rate  at  which  contracts  are  being  let  as  com- 
pared with   1913  awards. 


slight.  Common  labor,  on  the  other 
hand,  has  been  reduced  an  average  of 
25  per  cent  over  the  country.  Wage 
reductions  in  factories  range  from  10 
to  25  per  cent,  20  per  cent  in  the  steel 
industry,  22J  per  cent  in  the  textile  in- 
dustries according  to  United  States 
Bureau  of  Labor  Statistics. 

Current  conditions  in  cities  reporting 
to  Engineering  News-Record  are  as 
follows: 

Los  Angeles — Few  men  idle  in  the 
skilled  building  trades.  Concrete  work- 
ers and  pick-and-shovel  men  receive 
$4.50@$5  per  day.  Common  unskilled 
labor  receives  on  the  average  50c.  per 
hour  and  represents  the  highest  per- 
centage of  the  unemployed.  Pile- 
drivers  are  reported  as  receiving  as 
high  as  $1,  but  the  average  rate  is  87Jc. 

Cincinnati — Bricklayers  on  strike,  but 
wage  adjustment  expected  soon. 

Denver — Unemployment  on  the  in- 
crease and  all  new  work  at  a  standstill 
as  a  result  of  cold  weather.  An  un- 
usually open  winter,  however,  favored 
building  operations  until  the  middle  of 
December. 

Baltimore — No  labor  troubles.  Hoist- 
ing engineers  receive  87Jc.;  hodcarriers 
54c.;  piledrivers  74c.  and  common  labor 
30c. 

St.  Louis — Hoisting  engineers  quoted 
as  low  as  $1.25  a^  against  the  regular 
rate  of  $1.37J;  hodcarriers  85c.®87}c. ; 
common  labor  62ic.(?f)67Jc.  The  build- 
ing contractors'  proposal  of  a  20  per 


usual  seasonal  restrictions  and  many 
prospective  builders  appear  to  be  hold- 
ing off  until  the  new  year  is  farther 
advanced,  when  it  is  believed  building 
on  a  larger  scale  will  be  resumed. 
Architects  are  crowded  with  prospective 
work,  including  several  business  blocks, 
one  or  more  hotels,  apartments,  resi- 
dences and  small  industrial  plants.  The 
unemployment  situation  is  unimproved, 
8,000  to  10,000  men  being  idle.  Recent 
floods  and  high  water  have  hampered 
construction. 

Boston — Carpenters  receive  75c.;  com- 
mon labor  40c.@50c.  per  hour. 

Detroit — Official  rates  unchanged,  but 
some  contractors  are  paying  less  than 


Important  features  of  the 

Business  Side  of  Construction 

xvill  be  found  on  pngex  8  to  13 
of  thvi  issue,  as  follows: 
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Association  has  stated  that  conditions 
in  the  construction  industry  are  now 
stable.  Reasonable  wage  rates,  in- 
creased efficiency  and  lower  material 
costs  have  made  this  condition  possible. 
Minneapolis — Common  labor  is  being 
obtained  generally  at  40c.@50c.,  though 
the  city  is  still  paying  by  ordinance. 
$5  per  8-hour  day.  This  rate  is  about 
50  per  cent  above  that  paid  outside  of 
municipal  work.  Considerable  unem- 
ployment. 

Pittsburgh  —  The  Master  Builders 
Association  of  Allegheny  County  and 
the  Carpenters  District  Council  of 
Pittsburgh  and  vicinity  have  signed  an 
agreement  until  Feb.  28,  1923,  in  which 
all  disputes  between  carpenters  and 
employers  are  amicably  settled,  the 
<-xisting  scale  to  remain  in  force. 

Spokane — Organizations  of  all  kinds 
have  united  to  establish  a  labor  clear- 
ing house  where  all  men  and  women  in 
need  of  employment  are  expected  to 
register.  Preference  is  given  to  citizens 
of  Spokane.  Renewal  of  mining  opera- 
tions and  greater  demands  for  north- 
west lumber  are  expected  to  improve 
conditions. 

Chicago — The  Landis  decision,  which 
redurod  bricklayers  from  $1.25  to  $1.10, 
carpenters  from  $1.25  to  $1,  structural 
ironworkers  from  $1.25  to  $1.05,  pick- 
and-shovel  men  from  $1  to  72ic.,  and 
placed  hoisting'  engineers  at  $1.10,  as 
well  as  effecting  nthi'r  rhangci  in  the 
wage  schedule,  is  being  rigidly  enforced 
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by  the  Citizens'  Committee.  Every  en- 
couragement is  awarded  by  the  Com- 
mittee to  employers  and  employees  alike 
who  abide  by  the  decision,  but  violators 
on  both  sides  are  being  severely  dealt 
with.  Buildinsr  activities  in  Chicago 
are  rapidly  approaching  normal. 

New  York  —  The  cun-ent  building 
trade's  wage  rate  will  probably  remain 
in  force  until  after  Apr.  1,  1922.  The 
heaviest  increase  in  unemployment  is 
noticeable  in  the  building  trades  as 
compared  vidth  other  industries.  This  is 
especially  true  of  structural  ironworkers 
and  those  dependent  upon  large  unit 
construction.  Much  of  this  is  due  to 
seasonal  conditions  as  recent  totals  of 
contracts  awarded  in  this  district  have 
been  unusually  large. 

San  Francisco — The  new  decision  of 
the  Impartial  Wage  Board  of  the  In- 
dustrial Association  of  San  Francisco 
has  reduced  bricklayers  and  structural 
ironworkers  from  $1.16  to  $1,121;  car- 
penters, hoisting  engineers  and  pile 
drivers  from  $1.03  to  $1  and  hod-car- 
riers from  922C.  to  7.5c.  per  hour.  Com- 
mon laborers  are  rated  at  $4.50  and 
skilled  laborers  at  $5  per  day,  this  rate 
applying  to  union  labor;  common,  un- 
skilled,  non-union   labor   probably   re- 


ceives  not   more   than   45c.@55c.    per 
hour.  ^__ 

Conditions  in  the  Brick  Industry 

A  marked  improvement  in  the  brick 
industry,  as  compared  with  a  year  ago, 
is  noted  in  cun-ent  reports  from  manu- 
facturers, according  to  the  digest  issued 
by  the  Common  Brick  Manufacturers  of 
America  under  date  of  Jan.  1.  Today 
the  proportion  of  orders  on  the  books  to 
stocks  on  hand  is  68.9  per  cent,  whereas 
a  year  ago  the  figure  was  41. .5  per 
cent.  In  proportion  to  the  number  of 
firms  reporting,  the  stocks  on  hand  are 
approximately  the  same  as  a  year  ago, 
a  difference  in  the  relation  of  the  two 
items  resulting  from  a  much  gr(^ate^ 
volume  of  business  on  the  books.  "The 
outlook  for  the  brick  manufacturer," 
says  the  digest  "is  in  every  way  more 
favorable  than  it  was  a  year  ago." 

The  price  of  brick  per  thousand  at 
the  plant  Jan.  1,  1921,  i-anged  from 
$14  to  $28,  while  today  the  range  is 
from  $10  to  $20,  the  higher  price  now 
applying  only  to  high-grade  brick  made 
in  New  England,  which  is  commonly 
used  for  facing  purposes.  As  an  indi- 
cation, only,  of  the  general  drop  in 
price  the  composite  price  now  stands  at 


$13.47,  which  is  about  50  per  cent  lower 
than  a  year  ago.  The  price  is  more 
stable  and  better  equalized  throughout 
the  country. 

Continuing  the  digest  says:  "The  in- 
dustry has  for  three  months  experi- 
enced a  slight  improvement  in  demand, 
which  shows  no  sign  of  slumping,  and 
which  promises  at  the  resumption  of 
building  in  the  spring  to  approach  a 
point  nearer  normal  than  was  attained 
at  any  time  during  1921."  In  contrast 
to  the  feeling  with  which  the  brick 
manufacturei-s  faced  1921  the  digest  re- 
ports that  "It  is  believed  that  few 
manufacturers  will  feel  any  hesitancy 
in  making  plans  for  opening  their 
plants  as  early  in  the  new  year  as  pos- 
sible."          

Contracts  for  Week  Ended  Dec.  29 

The  total  contracts  let  for  the  week 
ended  December  29,  as  reported  in 
Engineering  Neivs-Record,  were  valued 
at  $19,548,068.  The  table  appearing  on 
p.  13  of  this  issue,  reviewing  contracts 
for  the  vear,  contained  an  estimate  of 
$20,000,000  for  the  value  of  contracts 
let  during  the  week  ended  December 
29,  so  the  total  for  the  year  contains 
but  a  small  error. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Market 


War  Tax  on  Freight — Cancellation  of 
3  per  cent  transportation  tax  effective 
Jan.  1,  1922. 

Pig  Iron — Eastern  Pennsylvania  No. 
2X  quoted  in  Philadelphia  at  $22.26  as 
against  $23.26  per  gross  ton. 

Railway  Supplies — Light  rails  quoted 
at  a  maximum  of  $32,  Pittsburgh,  as 
compared  with  $33  per  100  lb.  one 
month  ago.  Standard  section  angle 
bars  do^vn  35c.  in  Pittsbui-gh  and  48c. 
in  Chicago.  Reduction  of  23c.  per  100 
lb.  on  spikes  and  track  bolts  quoted  in 
Chicago. 

Pipe — Discounts  on  all  sizes  black  and 
galvanized  wrought  steel  pipe  increase 
2i  points,  on  the  Pittsburgh  basing  card, 
since  last  month.  No  change  in  wTought 
iron  pipe  discounts.  Reduction  at  the 
mill  reflected  in  inci-eased  steel  pipe 
discounts  at  New  York  warehouses. 
Cast  iron  pipe  prices  generally  firm. 
Heavy  declines  in  sewer  pipe  prices  in 
St.  Louis;  lighter  reductions  in  Mo«- 
treal  and  Philadelphia.  Slight  advance 
in  larger  sizes  in  Baltimore. 

Road  and  Paving  Materials — Road  oil 
(65  per  cent  asphalt)  advance  Jc; 
binder  and  flux  decline  Ic.  per  gal.  in 
New  York.  Asphalt  in  package  drops 
$1  in  New  York.  $2  in  Seattle  and  St. 
Louis  and  $3  in  Baltimore;  advance  $2 
per  ton  in  Philadelphia.  Asphalt  in 
bulk  drops  $1  in  New  York,  $2  in  St. 
Louis  and  advances  50c.  per  ton  in 
Philadelphia.  Granite  paving  stone 
down  15e.  in  Baltimore  and  5c.  per  sq.- 
yd.  in  St.  Louis.  Wood  paving  blocks 
up  70c.  in  St.  Louis;  do\vn  40@50c.  in 
New  Orleans  and  15c.  per  sq.yd.  in 
Baltimore. 

Sand.  Gravel  and  Crushed  Stone — 
Sand  down  10c.  per  cu.yd.  in  Philadel- 
phia and  Cincinnati  and  40c.  per  ton  in 
Baltimore;  no  advances.  Gravel,  2-in., 
up  5c.  per  ton  in  St.  Louis  and  2c.  per 
cu.yd.,  in    Philadelphia;    down   53c.   per 


cu.yd.  in  Cincinnati.  Gravel,  5-in.,  down 
5c.  per  ton  in  St.  Louis;  872C.  per  cu.yd. 
in  Cincinnati,  76Jc.  in  New  Orleans  and 
up  10c.  per  cu.yd.  in  Philadelphia. 
Crushed  stone  up  10c.  in  St.  Louis  and 
down  5c.  per  cu.yd.,  S-in.  size,  in  Phila- 
delphia. 

Lime  and  Cement — Hydrated  finish- 
ing lime  drops  $1.50  and  hydrated  com- 
mon $1  per  ton  in  Philadelphia.  Com- 
mon lump  lime  quoted  at  $3(5)$3.49  as 
against  $3.39@$3.69  per  bbl.  (280  lb. 
net)  in  New  York;  $11  per  ton  as  com- 
pared with  $15,  one  month  ago,  in  Mon- 
treal and  a  reduction  from  $11  to  $9.50 
per  ton  in  Philadelphia.  Natural 
(Utica)  cement  advances  16c.  per  bbl.  in 
Cincinnati.  Portland  cement  up  23c.  in 
St.  Louis  and  32c.  in  New  Orleans; 
down  10c.  in  New  Yoik,  9c.  in  Boston, 
14c.  in  Atlanta,  38c.  in  Baltimore,  2c. 
in  Montreal  and  27c.  per  bbl.  in  Phila- 
delphia. 

Structural  Material — Steel  shapes, 
plates  and  bars  still  quoted  at  $1.50@ 
$1.60  per  100  lb.,  Pittsburgh  mills.  Bir- 
mingham mills  quote  shapes  and  plates 
at  $1.75  as  against  $1.90  and  bars  at 
$1.65  as  compared  with  $1.75  one  .month 
ago.  During  the  last  month  steel 
shapes  have  dropped  from  $3.70  to  $3.45 
in  San  Francisco;  structural  rivets  from 
$3.70  to  $3.50  and  cone  head  boiler  rivets 
from  $3.80  to  $3.60  per  100  lb.  in  New 
York  warehouses.  Blue  annealed  steel 
sheets,  base  size,  quoted  at  $3.28  as 
against  $3.53  per  100  lb.  in  New  York. 
Wire  nails  down  40e.  at  Pittsburgh  mill, 
35c.  in  Chicago  and  50c.  per  keg  in  San 
Francisco  warehouses.  Expanded  metal 
lath  reduced  $3  per  100  yd.  in  New 
York;  slight  declines  in  Chicago.  Re- 
ductions ranging  from  6c.  to  40c.  per 
100  sq.ft.  in  triangle  mesh  at  Pittsburgh 
mill.  _ 

Brick  and  Hollow  Tile — Common 
brick    quoted    at    $14@$15    per    1,000 


wholesale.  New  York,  as  against  $15 
last  month.  Bi'ick  down  $1  in  St.  Louis, 
$2  in  Minneapolis,  $2.50  in  San  Fran- 
cisco and  up  $1  per  1,000  in  Cincinnati. 
Hollow  building  tile  declines  in  Philadel- 
phia, St.  Louis,  Boston,  Minneapolis, 
Cincinnati,  Denver,  Baltimore  and  New 
Orleans;  up  in  Montreal  and  Dallas. 

Roofing  Materials — Average  drop  of 
10c.  per  square  in  No.  1  and  No.  2 
grades  prepared  roofings,  in  New  York 
and  Philadelphia.  Slate  roofing  and 
shingles  also  decline.  Drop  of  20c.  per 
roll  in  tar  felt  and  $5  per  ton  in  both 
light  and  heavy  asphalt  felt  in  Philadel- 
phia. 

Lumber — Average  advance  of  $3 
per  M  ft.  b.m.  in  Douglas  fir  in  San 
Francisco  yards.  Long  leaf  yellow  pine, 
base  sizes,  up  $1.50  in  New  York  and 
do^vn  $1  in  Chicago.  Pine  shows  gen- 
eral upward  trend  in  Baltimore  and 
Birmingham  and  declines  in  Dallas. 
Douglas  fir  up  in  Los  Angeles,  Denver 
and  Minneapolis  and  down  in  Seattle 
and  Philadelphia.  Hemlock  advances  in 
Los  Angeles  and  Minneapolis  and  de- 
clines in  Boston  and  Philadelphia. 
Spruce  down  in  Boston  and  Philadelphia. 

Steel  Sheet  Piling — Pittsburgh  quotes 
$1.80  as  against  $1.80@$1.90  per  100  lb. 

Manila  Rope — Advances  averaging  Ic. 
per  lb.  in  Boston,  Minneapolis,  Atlanta, 
New  Orleans,  Los  Angeles  and  Seattle; 
declines  in  Cincinnati,  Philadelphia  and 
Baltimore. 

Explosives — Decline  of  2c.  on  40  per 
cent  and  60  per  cent  gelatin  dynamite 
in  St.  Louis;  10c.  on/40  per  cent  and 
lie.  on  60  per  cent  in  Montreal  and  an 
advance  of  2c.  per  lb.  on  60  per  cent  in 
Los  Angeles. 

Linseed  Oil — Down  2c.  per  gal.  in 
Chicago  since  last  month.  Prices  stable 
elsewhere. 
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Price  advAncea  ainee  lasi  monthlftrc  indicated  by  heaTyCtype;  declines  by  italiot 


PIG  IRON — Per  GroaB  Ton — Quotations  < 


Current 
CINCINNATI 

No  2  Southern  (silicon  2.25  @  2.75) $22 .  50t 

Northern  Hasic 22.02t 

Southern  Ohio  No.  2  (silicon  1 .75  @  2.25) 23 .  52t 


piled  by  The  Mitthew  Addy  Co.: 
ine  Year  Ago 


NEW  YORK,  tidewatei 
Southern  No.  2  (silicc 


delivery 

a2.25@2.75) 28.50t 


2.75) IS.OOt 


BIRMINGHAM 

No.  2Foundiy|(siliccn  2.25  ( 

PHILADELPHIA 

Eastern  Pa.,  No.'2X,  (2 .  25®  2 .  75  sil.) SS.36t 

VirEinia  No.  2  («Uicon  2.25  @  2.75) 28.74t 

Baeic 20. 75t 

Grey  Forge 22. 50t 

CHICAGO 

No.  2  Foundry  Local  (silicon  1 .75  @  2.25) 21 .  70t 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75) ... .     24 .  66t 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Found.y  Valley  (silicon  1.75®  2.25) 22  45t 

Basic 20.96t 

Bessemer 2l.96t 

*F.o.b.  furnace,    t  Delivered. 


$46.30 
40,00 
47.00 


46.00* 
46.25t 
44.00* 
45.50* 


43(S>45 
46©48 


44.00 
38  CO 
42.00 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  folloiring  quotations  are  per  ton  fob.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  lew  than  carload  lots  5c.  per  100  lb.  is 
charged  extra: 

. Pittsburgh » 

One 
Current         Year  Ago     Birminf  ham      Chicago 
Standard  bessemor  rails  ..  .     $40  00  |45  00  ..  $40.00 

Standard  openUearth  rails..        40.00  47  00  $40  00  40  00 

Light  rails,  8  to  10  lb 31 .  OOcSlJJ.W  2.  45fel3-00*  I    60*      1.65(311.80* 

Light  rails,  12  to  14  lb 31,00(3)^-^.00  2.4I@2.95*  I  ,60»      1  ,65©  1. 80* 

Light  rails,  25  to  45  lb 31  .OQ@S2.0(>  2.32®2.85*         1.60*     l.65@l.6Q* 

»Per  100  lb. 


RAILWAY  TIES — For  fair-sised  orders,  the  following  piicas  per  tie  hold: 


6  In 


by  S;  Ft. 
$1   35 


T  In.  I  «  In 
by  8  Ft.  fi  In 
$1  50 


Chicago,    White    Oak 

("hicago,  Hardwood  and  Red  Oak 

Chicago.  .  .    F;mpty  Cell  Creosoting  (add'l)  .45  .50 

San  Francisco Gieen  Douglas  Fir  .75  .97 

Sas  Frand.'co,  Empty  Cell  Creosotcd.  Douglas  Fir      1 .  70  2. 20 

For  ties  on  standard  "railroad  administration"  specifications,  f .o.b.  cars,  St.  Louia: 

Pine  .ind 
White  Oak  Red  Oak         .«ap  Cyprc-w 

GradB3 $1.15  $1.05  10  95 

Grade2 1.05  .95  .85 

Grade  1 .95  .85  .75 


TRACK  SUPPLIES— The  following  prices  are  ba.sc  per  100  lb   fob.     Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

. Pittsburgh .  San    Bir- 

One  Year  Fran-  ming 

Current            .Ago      Chicago  St.  Loui.**  ci.^co    ham 
Stundard  spikee,  i*f-in. 

andlargcr $2.25        $3.65(a3.90  $-'.(;^  $3  60     $4.50$405: 

Track  bolts. ._ 3  25(313  50     5  50(g.5.00     .1  iir,  4  60       5  50     4  15 

Standard  section  angle 

bar. 2.iO          2  75@3.75     -'.40  3  25       4  00     3  25 


PIPE 


WROUGHT  PIPE -The  followin 
ri  the  latest  Pittsburgh  basing  card. 


discount"  arc  to  jobbers  for  carload  loll 


BUTT  WELD 

Inches 

Steel 
Black 

Galv.                           Inches 

Iron 
Black 

(Jalv 

1  to  3  

71 

S«!                               itoll 
LAP  WELD 

441 

29) 

2 

2    to  6 

51)                     2             .. 
55)                     2t  lo(.   . 
51)                     7  to  12 
50) 

,      421 
40) 

25) 
29) 

7  to  8 

6  to  12 

.     es 

..      M 

271 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
I  to  11 44ft 


57; 

S8i 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2 62              SO5                         2 401  27) 

21  to  4 66                54!                           2Sto4 435  3U 

41  to  6 65              SJl                         4!  to  6 42!  30» 

7  to  8 61                47!                           7  to  8 35)  23* 

9tol2 55              41;                         9tol2 30;  I8i 


STEEL — From  warehouses  at  the  places  named  the  following  discounts  hold 
for  steel  pipe: 

Black 


New  York 

I  to  3  in.  butt  welded 66% 

2i  to  6  in.  lap  welded 61% 


l»o3ii 

2i  to  6 


New  York 

.  butt  welded 5 J% 

Q.  lap  welded 47% 


Chicago 
60% 
57% 

-  Galvanised - 

Chieaco 

46% 

43% 


St.  Louis 
56J% 
53i% 


421% 
391%  S 


Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list  less   5% 
Cast  iron,  standard  sizes,  32%  off. 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 

. New  York 

One  San  Fran- 

Current^Year  .Ago  Birmingham  Chicago     St.  Louis     cisco 

4in »50.30        VS., SO       $38.00  »46.60(<i  48.30  $46.20  $54  00 

6in.  andorer  47.30(u  48  30     63.  JO         35.00     42.60,<;  44. 10     43.20     50.00 

Gas  pipe  and  Class  "A,",  $3  per  ton  extra;   16-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  f ollon-ing'prices  are  per.  1 000  Un.It. : 

. New  York  ^ 

One  San 

Sise,  In.              Current      Year  Ago  St.  Louis  Clucago  Francisco  Daltaa 

3     »40.00         $62.00  $35.00  $50  00  $55  00 

4     50.00           77.50  85.00  60.00  $90  00  65.00 

5     80.00         110.00  140.00  80.00  11500  84.00 

6     105.00          140  00  140.00  100.00  15000  11000 

l«     175.00         228.00  200.00  150.00  250.00  181.00 


SEWER  PIPE — The  following  prices  arc  in  cents  per  foot  for  carload  lots; 

San 
k  Pitts-    Birming-     St.  Fran- 

d  burgh  ham  Louia  Chicago  cisco 
.  tO.Oi7S  SO  12  #0.12 
9      .osrs      .12         .15 


Site,  In  Delivei 

3 $0  14  $0  087 

4 14         087 


Bofton 

Minneapolis 

Denver 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  delivered.. 

Detroit 

Bnltimorcf/  "  6  ) .  . . 
Kansas  City,  Mo .  . , 
Philatlelphia 


.21 
.35 
.52 
.67 
1  15 
I  55 

1  98 

2  64 
2  97 
4.50 
5.00 
6.55 
7.50 


203 
.3045 
.3915 
.522 
.725 
87 
I  16 
I  305 

1  885 

2  088 
2.61 


.3825 

5625 

.765 

1.125 


.i;i9 

98iJ 

1 .SO '  ' 
3.00 
g.6S 
S.SO 


.54 
.72 
1.00 
1.20 
1  60 
I  80 
3.75 
4  75 
5.50 
6  00 


.21 


$0  18 
.165 
25 
35 

W 

2  46' 

2.9725  3.65 

3      5       8      12      24 
$0,108   $0,162  $0  252  $0  486   $1  62 


1  95 

2  59 
I  65 
1.755 


.4165 
1  35 
.4725 

.6875 


6  50 
5  4325 
5  25 

4  74 


•4-in,,  6-in.,  9-in.,  respectively. 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS— Foil., 
fob.  place  named: 


ring  arc  prices  per  gallon  in  tank  ears  8,000  gal. 


New  York,  45%  asphalt. ...     (at  tcrmmal) .... 

New,  York,  65%  a.sphalt (at  terminal) 

New  ^ork,  binder (at  terminal) 

New  York,  dm (at  tormmal) 

New  Yolk.  Ii'iuiil  asphalt.  .  .  .  latleiminal) 

St.  Louis.  50-60';,  asplwlt  (/o'l.)  7'u^so,  Okln 

Chicago.  4050' ;  asphalt 

Chicago.  6(1  71V  ,  asphalt 

Dalln.",  40-10'  ;,  asphalt 

Dallas,  (.0  70',  n.phalt 

Dallas.  75  90' ;  asphalt 

San  Francvsco,  bmdcr.  per  too 

•  Freight  $21  75  net  !..«  to  Wliiting.  Ind.    . 

t  F.o.b.  <  Ileum,  Cal.  Freight  to  .San  I'ranolsen,  80c.  p 


Current 
$0  054 


'  Year  Ago 
$0  10 


.06) 
.OIJ» 


ASPHALT—Price  per  ton  in  packages  (350-lb.  bbls 
bulk  in  carload  lots: 


Vol.  88,  No.  1 


425-lb.  drums)  and  in 


%i      ^r    ,   >«  Package         Bulk 

^Zl"'""  '«'"'«■"••  f^-  •'■> tl5.00       ilO.OO 

No  quotations 


Boston 
Chirago 


25  85 


San  Francuoo.  /.o.b.' refinery,  Oleum,'  Cal'..' '.'.'. 21  50* 

8««re...:::: ••  "?» 

Denver        -^"0 

Minneapolij.'  ^^'.W'.'.W'.'.'.WW'. *^  "" 

fit.  Louis ' ««";,A 

Baltimore f ?  »» 

i^«A^..3.a,/.w:::::;:::;::::;:;:;:::::::;:;;::  |o 

Atlanta ;] ^J  °° 

Detroit  (petroleum  asphalt) H  cX 

Cincmnati jl  in 

Maurer,  N.  J.  (natural  a^hait) '.'.].']]]''' 'II 36  on 

Philadelphia 24  00 

*Freight  to  San  Francisco.  80c.  per  ton. 

Barrels  or  drums  are  optional  in  most  cities 
Rebates  of  about  tl  per  bbl 


l<) 

SO 

!■> 

00 

27 

00 

21 

50 

6S 

no 

20 

50 

■'» 

{HI 

70 

00 

15 

00 

21 

00 

70 

00 

21 

KO 

n 

00 

20 

llf) 

17.00 

oX^r^i^e^'i^'^.x^-^ii^^::^^ 


H  In. 


NOTE 
ton,  and  from  4  to  5  drum; 


About  6  bbls.  to  the 
DO  rebate  for  drums. 


PAVING  STONE— 

N«wYork 5. 

Chicago 

San  Francuoo 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans 

Cinomnati Granite 

St.  Louis 


granite,  28(§29blockspersq.yd.$l30.00perM 

/  About  4x8x4  dressed 3  35  .sq  yd 

1  About  4x8x4  common 3 .  00  sq.yd! 

Basalt  block  4x7x8 65.00  per  M 

5-m.  gramte 125. 00 per  M 

Gramte 2.00sq.yd. 

Granite,  26§  blocks  per  sq.yd.  1 07 .  00  per  M 
-00  sq.yd. 


Granite 


S::ar^''V::::::::;;''fF''°''''?^®'»°»'^«' 

St   houia  deliveTid...,  1  65* 

Dallas,  delivered 3  ;,  j 

San  Francisco 2  25 

Boston,  delivered,  ....  3   QO* 

Minneapohs.  at  plaril.,  2  00 

Kansas  City 2  75 

Denver 355 

Seattle  df'/tvfred 3  00 

Atlanta 2  00* 

Cincinnati  delitered ...  2.37$ 

Los  Aneeles j  ^q* 

Detroit j '  90* 

Baltimore '.      '.  j  75* 

Montreal 2  00* 

Birmingham  dc/irerfd  3  20 

Phildelphia 1.70* 

*Per  ton. 


2  75 

1  89 

2  50 

2  50 

3  00*  (del. 
2.00 

2  35 

J  50 (del.. 

3  00 
2  30 
1.60* 
2.00 
1.75* 
1.75* 


soa^  1 .  90 

I   60 

1  65* 

SO.} 

2  25 

3  00' 
2  25 

2  75 

3  50 
3  00 
2  00* 


2  50 

3  00* 
2  25 
2.35 


I  70* 
2.00* 
I  75» 
1.75* 


CRUSHED  SLAG— Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants 


Granite 125.00  per  M 

Granite,  4  z  8  X  4 3.25  sq.yd. 

4 .  30  sq.yd. 

4x8x4  dressed s.SO  sq.yd. 

_            _.                                               ,  4iBx4Icommon «. 95  sq.yd. 

^r-'t"."^'.^ No.l  Granite 3.95sq.yd. 

Gfan'to 125  00 per  M. 


Philadelphii 


FLAGGING-  , Bronx ,0  25 

New  York j  Manhattan,  4  ft 26 

^  I  Queens,  5  ft 26 

'~~  L6x20-in.  cross-walk... 
18  in.  wide 


Chicago. 


1.00 


.99 


sq.ft. 
sq.ft. 
sq.ft. 
lin.ft. 
hn.ft. 


Youngstown  District 

Steubem-ille  District. . . 

lAnton  District 

Emporium,  Pa '.'...,.. 

Easton,  Catasaqua.  Pa. 

Birmingham.  Ala.. 

Buffalo,  N.  Y  ,  and  Erie,  Pa'. ' ' 

Cleveland,  Ohio 

Eastern  Pennsylvania  and  North 

New  Jersey.  .  .  , 

Western  Pennsylvania  | 


l}-In. 

$1  30 

I  40 

I  40 

I  25 

I  00 

0  75 


25 
1.20 


I   20 
25 


i-In. 

$1  30 

I  40 

I  40 

I  25 

I  00 

0  95 


Roofing 
$2  00 
2  00 
2  00 

2  06 
2  05 
2  25 


Sand 
$1  30 
I  40 
1.40 
1.25 

0  90 
0.80 

1  25 
1.00 


LIME- 


^'i^V^P^fintZSZ''""''  '°°*'  "■  """"  '""''■  "O"'  "'  '"  5^"^  i 


.,  88c. 


WOOD  BLOCK  PAVING— 

New  York 

New  York .'!.'.'.'.';.'.'! 

New  York ■  • .  • . 

Boston '.'.'.*.'.'.'.'..'.' 

Chicago !!!!!!!!!!! 

Chicago ',',',,', 

St.  Louis 

St.  Louis. . . 

Seattle .'.'.'.'.'.' .' .' .' .' .' .' .' .' .' 

Minneapolis '.'.!.' 

Atlanta ',','.'.',','.'.', 

New  Orleans .'.'.'.'.' 

New  Orleans '.'.'.','. 

New  Orleans. ... 

Dallas \'.'.'.','.','.','.', 

Baltimore .*.'.'.'.' 

Montreal ] 

Detroit 

Detroit .'.'.".'.'.'.' 

Cincinnati .'.*.".'.'.'.'.'.'.'. 

Kansas  City '.'.'.'.',.',','.' 

Philadelphia '.*.'.'.'. '. 


Size  of  Block       Treatment 


Per  Sq.Y'd. 
$2  09 
2.17 
2  37 

2  17 
3.00(2,3  25 
2,50(Si2  75 

3  20 

3  70 
Off  market 

2  13 
2  30 

1  60 
1.80 
S.OO 
3.90 
S.i5 

4  50 

2  84 

3  00 
2  60 
2   15 


Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

New  York $16.99 

Chi'iago 18  00 

^^°^ 23  00  20.00 

DaUas... 25.00 

Cincmnati 18.40 

San  Francisco 22'.  00 

Minneapohs 29  00 

Denver 3000 

Detroit 15  25 

f«a«le..    27!  00 

L0.1  Angeles 30 .  00 

Baltimore 1 5 .  00 

Montreal 21   00 

Atlanta 19  QO 

New  Orleans 

Philadelphia jj.ojj 

280-lb.  barrel: 


Lump,  perls 
Finishing 


16  00 

18  00 

22  00  (white) 


13.25 


1.70 

95t 

II.50t 


-Lb.  Barrel(net) 
Common 
tS.00@3.i9* 
1.40 
0.70t 
3  10 
2  75 

1.90 
1.40 
2.95 
10  50t 
2  75 
3.00* 
I2.00t 
11.00% 
1.60 


30  00 

13  00 
21   00 

16  00 

17  25 

Minne^lis  quotes  b^olp?t!iy  £^i^°n^7S!^ 


10.50 


9. sot 


1.00  per  t 


3  50 


CONSTRUCTION  MATERIALS 


NATURAL  CEMENT-Price  to  dealers  per  bbl.  for  500  bbl 
exclusive  of  bags:  f  „     ; 

Minneapolis  (Rosendale) \^»n 

Kansas  City  (Ft.  Scott) 'f  ?„ 

.\tlanta  (Magnolia* , ,   nn  ,„„ 

n\^„\ *;  /T-.:-_x  I  I -00  ton 

193 

85®. 95 


Cincinnati  (U . 

Boston  (Rosendale) 


w  over,   fob.. 

One  Year  Ago 

$1.85 

I   60 

1.90 

2.7.5 

2.35 


SAND  AND  GRAVEL-Price  for  cargo  or  carload  lots  is  as  follows,  per  cu.yd.: 

■ Gravel   ■ . 

li  In. -J  In._^ Sand  ■ 


New  York. 
Denv 


Current 
Jl   75 
2  50 


.\go    Current 
$3  00       «1,75 


Ago    Current 
$3  00     $1   00 


Chicago '.,'_       2  00 

St.  Louis,  per  ton .... 

Seattle 

Dallas,  delivered 

Minneapolis,  at  pit, ... 

Cincinnati,  at  pit 

San  Francisco 

Boston,  per  ton. . 

New  Orleans '.; 

Los  Angeles,  per  ton . . . 

Atlanta,  per  ton 

Detroit 

Baltimore,  per  ton 

Montreal,  per  ton 

Birmingham,  per  ton  (C: 

Philadelphia 

*  Fine  white  sand :  Pacifii. 
t  Freight  from  quarry  to  Los  Angeli 
price. 

t  Per  ou.  yd. 


I    10 


2  00 

2  75         2  00 

1  65         130 

I  50  I . 50 
2.50  .  2.00 
2.00         I   50 

2  00  1.50 
2.50  2.25 
2  60  2  65 
3.60  2  061 
1.25  1  35t 
2  50  1.85 
1  85*  2  00 
1  .  40t  I  60 
!.50t        I   50 

d  instead  of  gra^-e 
1.57 
$4  per  ton;  Ottawa,  $4.50 

70c.  per  ton,  and  is  included  in  above 


1.50 
i'.OO 
1.50 
1.00 

.  2.25 
2.65 
2-Ofli 
l.35t 
1.85 
2.00 
I  40 
I  25 

hed  slag  us 
1.50 


2  75 

2  00 

1   70 

1   20 

1.50 

1.50 

2.50 

S.OO 

.50 

2.00 

1 .50 

2.50 

1   50 

2  60 

2  00 

1   35 

1.25 

1   20t 

1   25 

1   85" 

2  00 

1   60t 

1   25 

1.28 

1.80 

One 
Year 
Ago 
$1  50 
I  60 
2  75 
I   70 

1  50 

2  00 
1.00 

2  00 
I  65 
I  60 
1.85 
1  15 
I   50 

3  50 


I.25t 
I.25t 


PORTL.\ND  CEMENT-Prices  to  contractors  per  bbl    in  carload  lots  f  of. 

points  listed  udhout  bags    Cash  discount  of  lli.  x^^uy.)   c  ^    ■.■■ 

10  days  from  date  of  invoiceTnot  deducted.  ^        ^'^  ^°'  P**""""'  '""^ 

Current 

New  York* $2.30 

New  York,  alongside  dock  to 

dealers 2  00 

Jersey  City .'.'.'"       o.lS 

Boston \    [       "2.53 

Chicago I  *  97 

^-.tt^burgh ;:;;    2.02 

Cleveland 2  28 

Detroit * ' '        2   31 

Indianapolis '.'.'.'.'.  \V.\V.       2.21 

Toledo 2.31 

Milwaukee 2   19 

Duluth \        1   95 

Peoria !!.!'."!!!        214 

Cedar  Rapids 2  28 

Davenport 2  22 

St.  Louis 2  20 

San  Francisco 2  84 

New  Orleans 3  20 

Minneapolis ...*.,.'.,,         226 

Denver 310 

Seattle .!.....,       310 

Daflaa !......".'.",.       255 

Atlanta .'.'.*..'.'.'.' .' '  *       2  55 

Cincmnati ' '       2  37 

Los  Angeles .*..']."..        3  3| 

Baltimore* 3  50 

Birmingham 2  27 

Kansas  Ciiy .'.'.'.....  2  45 

Montreal* !.....!...        .?  10 

Philadelphia ■''  "^s 

NOTE—Bag^  lOc!  each.  40c.  per  bbl.;  80c.  per"  bbl   in  Montreal- 
BX^^o'SI^Td  .'"^  ''^  *'^""'*  *°  *^*°^  '^'^^  '^^^^^  ^^es;  to  ccntrictors: 

Universal, Pa    $1 .70 

Steelton,  Minn  .       • \li 

Fordwick,  Va  '  ■  '5 

Hudson,  N.  Y " ' 

Kingsport,  Tenn 
Lehigh  Vallev  District . 

Richard  City,  Tenn ,','_ 

♦Delivered  by  truck  at  site  of  work 


One  Month  Ago 

One  Year  Af« 

$2.40 

$3.50 

2.00 

2.13 

3.20 

2.61 

3.41 

1.97 

2.37 

2.02 

2.42 

2.28 

2  73 

2.31 

2.68 

2.23 

2.61 

2.31 

2.71 

2.19 

2.59 

1.95 

2  35 

2.14 

2.63 

2.28 

2  71 

2  22 

2.67 

3  45 

2.84 

3.09 

2  88 

4  20 

2.26 

2  71 

3  10 

3  25 

3  .10 

3  03 

2  55 

3  85 

3  00 

2.37 

2  77 

3.31 

3   10 

2.88* 

2  93- 

2.27 

2  4.5 

2  76 

3-52  (inc. 

2  50* 

bags) 

1.95 
1.90 
1  95 

I   70 

I  95 
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TRIANGLE  MESH— Price  per  100  sq.ft.  in  carload  lots: 
PLAIN  4-INCH  BY  4-INCH  MESH 


032 
049 
068 
093 


036P 
053P 
072P 
09  7P 
049R 
067R 
089R 
Made 


Pitts- 
burgh, 
Mill 
$0  68 
S7 
1  05 


3  i5 
i  00 
i.6i 


.40 

20-.  24-, 


2  58 

3  05 

3  48 

4  55 

5  25 

6  07 

7  01 
PAVING 

$0  88 
1  20 
I  48 
1  87 
I  20 
I  48 
I  87 


Chicago 
$0  87 

I  05 

1   27 

1  63 

2  02 
2  40 

2  76 

3  63 

4  20 

4  87 

5  65 


Dalla.'! 

$1    15 

I    46 

1  80 

2  30 

2  86 

3  40 
3  93 
5  15 
5  96 
7  32 
8.00 

$0  88 
1  24 
1.57 
2.02 
1.24 

1  57 

2  02 


»l   24 
1  56 

1  92 

2  46 

3  07 


28-,  32-.  36-,  40-,  44-,  48-,  52-  and  56-i 


150-,  200-  and  300-ft.  lengths.    Galvanized  is  about  15%  highe 


carload  lots  per  100  yd.  for  painted 


Gage 
27BB 
26BB 
25BB 
24BB 
22PO 


Weight 
2.3 
2.5 
3.0 
3.4 
4.33 


'ew  York 

$31  20 
S2.6S 
25  SO 
ST. 10 
31  75 


Chicago 

tss  se 

2i  90 


.?t. 

Louis 
»23  39 


San 

Francisco 

$27  62 

29  21 


*  Price  to  contractors  at  wareho 
■  Brooklyn. 


Dallas 
$25  50 
27  56 
30  71 
I  33  29  33  35  73  33  16 

06  35  10 

;  or  delivered  on  job  in  Manhattan,  Bronx 


BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

. Warehouse,  Uncut 


*Pitt9-  Bir- 

burgh    mingha 


Inches  Mill 
J  and  larger  $1  50 
I  and  larger  1  55 
J  and  larger  1  60 
i  and  larger  I  75 
I  and  larger  2  00 
*  Pittsburgh  mill  pri 


Mill 
tl  65 
1  75 
1  7.5 
1  90 
I   90 


Nfew 
York 
$2  68 
2  73 
2  78 
2  83 


Chicago 
$2  68 
2  73 
?  78 

2  93 

3  18 


St. 
Louis 
$2  87 

2  92} 

2  97; 

3  12! 
3  37 J 


Dallas 
$3  50 
3  55 

3  60 

3  75 

4  00 


on  large  tonnages  only, 
lude.^  15c  charge  for  cutting  to  lengths  of  2  ft.  and  over. 
Twisted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
ROLLED  FROM  RAILS 


Chicago 
i  and  larger  t\   85 

|in I    80 

1 1   75 


St. 


2  00 


Dallas 
$3  25 
3  30 
3  35 


Chicago 
$2  00 
2  25 


Louis 
«2  15 
2  40 


San 
Fran- 
cisco 
$3  00 
3  05 
3   10 


Dallas 
$3  50 
3  75 


BRICK— Contractors  price  per  1,000  in  cargo  or  carload  lots  i 
' Common- 


New  York  (del.) I 

New  York  (at  dock) . . 

Chicago  . .    

St.  Louis,  salmon 

Denx'er,  salmon 

Dallas 

San  Francisco 

Los  Angeles. 

Boston  (del.) 

Minneapolis  (del.) 

Kansas  City 

Seattle 

Cincinnati  

Montreal  (del.) 

Detroit  (del.)    

Baltimore  (del.) 

Atlanta     

New  CJrIeans 

Birmingham   

Philadelphia 

•  For    paving   block' 
plant,  Baltimore. 


One  Year 
Month  .Ago      .Ago 
40  $18.40         $22.70 


Current 

ir  iO(a>i8 

11,(1'  15  15  uu 

11  00  II  00  15  00 
26  00  17  00  17  00 

14  00  14  00  15  00 

12  65  12  72  25  00 

15  50  18  00  18  00 
15  50  15  50  13  50 
17  00  17  00  30  00 

15  00  17  00  24(.J  26 
14  50  14  50  22  00 

14  00  14  00  19  00 

19  00  18  00  22(«;23 

16  CO  16  00  20  00 

15  00  15  00  20  00 

20  00  20  00  20(«  25 
9  00  9  00  20  00 

14  00  14  00  25  50 

1 1   50  1 1   50         

16  00  I6(a  19         

3)x8ix3  and    3Sx8!i<  respectively. 


. —  Paving  Block  — ■ 
3-inch*  4-tnch* 
tU  50       $49  SO 


44  38 

ised) 
52  60 
43  00 


48  00 
41  00 
100  00 
41    30 

36  aox 
40  00 


42.00 

t  Vitrified,  fob. 


HOLLOW  TILE— Price  per  block  in  carload  lots  to  contractor 
ing  tile. 

New  York 

Current         One 

on  Year  Chi-        Phila-         St. 

Trucks*         ..Xgo  raRO       drlphia      Louis 

to   11120  $0  2444     ]0.0S21     iO  130     iO  08 
16670         3259 
20840         4345 


4il2xl2 

6x12x12 

8x12x12 
10x12x12 
12x12x12 
•  5  per.  offforcash. 


Chi- 

Phila- 

rxeo 

delphia 

$0  0821 

iO  130 

0950 

ISO 

1295 

230 

1584 

305 

1811 

.385 

Boston .^ to  O0r,0 

06T2 
0752 


Minneapoli..  (f.o.b.  earn). 
.Minncapoli'4  (delivered) . 

Cincinnati 

Kansas  City 

1  )pnvcr 

.Seattle 

Ixw  Angeles  factory 

New  f^leans 

Detroit  (delivered) 

Montreal 

Baltimore 

AtUnte 

Dallas 

Birminithn 


145 

200 
230 


.167 
.115 
.175 

185 

26 


for  hollow  build- 
Perth 
San         Amboy 
Fran-        N.  .1.. 
cisTo        Factory 

#0  145     

20 

315  $0  17890 


12x12x12 

to.  l-iH 
168 
188 


0675 

U 

095 

San  Francisco  and  New  York  quote  on  holln 


1785 

;  partition  tile. 


STRUCTURAL  MATERIAL— Following  are  ba=e  prices  f.  o.  b.  mill.  Pittsburgh 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  places 
named:  Bir- 


*Pitts^ 
burgh, 


MIU 
I  50 
I  50 


Beams,  3  to  15  in 
Channel.  3  to  15  i 
-■Vngles.  3  to  6  in.,  ,  m. 

thick   1   50 

Tees,  3  in.  and  larger. . .      150 
Plates I   50 


mmg-  New  Chi-  San 

ham  York  Dallas      St.  cago  Fran- 

Mill  (del.)                    Louis  (del.)  cciso 

tl  75  $2.78  $4  00    n  971  »2  88  tS  iS 

1  75  2  78  4  00      2  975  '  "°  *  " 


1  75 


2  78 
2  78 
2.78 


4  00 
4  00 
4  00 


2  97! 
2  97! 
2  97! 


88      S  iS 


S  iS 
3  i6 


2  88 
2  88 


^■^    '     .•"  I. /it         i.io         ^    uu         Z.y/j  £00 

Pittsburgh  mill  price  on  large  tonnages;  small  tonnages  $1.60  per  1 00  lb 


RIVETS — The  follo»-ing|quotations  are  per  1 00  lb.: 
STRUCTURAL 


. —  New  York  — ■ 
Pittsburgh,  Current      One 
MiU  Yr.  Ago 

nd larger  »2.25@2.40    t3.50     $5.75 


Chi- 
cago 
$3.43 


Louis 
$3/7! 


CONE  HE.\D  BOILER 


}  in.  and  larger  2.35@2  50    3.60 

landfi 2.50@2  75    .,'76 

J  and  A 2.75@2.90    iOO 

Lengths  shorter  than  1  in.  take  ar 
take  an  extra  of  25c. 


6  00         3  53         3  87!         5  60         5  65 

6   15         3  68         3  87!         5  75         5  80 

6  40         4   18         3  87!         6  00         6  05 

"extra  of  50c.    Lengths  between  I  in.  and  2  in. 


NAILS — The  following  quotations  are  per  keg  from  warehouM 


Wire. 
Cut  . 


Pittsburgh. 
Mill 

'  50&.2.75 


Chicago  Francisco  Dallas 
$.J  25  »4  iO  $5  00 
6   10  6.00  7  75 


St 

fi  48 

4  08 


Mon- 
treal 
$4  95 

5  00 


PREPARED  ROOFINGS— Standard  grade  rubbered  surface,   complete 
nails  and  cement,  costs  per  square  as  follows: 


lith 


1-Ply 


No.  I  grade. . 
No.  2  grade.. 


-New  York  - 
2-Ply 

I.C.I. 

te.38 


3-Ply 
l.c.l. 


Philadelphia 

1-Ply  2-Ply  3-PIy 

l.c.l.  l.c.l.  l.c.l. 

tl.91  tt.28  tS  70 

1  67  1.98  2.15 


tS.80 
S.i5 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  tl.90  per  roll 
in  carload  lots  and  $2.15  for  smaller  quantities  f.o.b.  Philadelphia. 

Shingles,  red  and  green  slate  finish,  cost  tS.iO  per  square  in  carloads;    t5.65  in 
smaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  (14  1b.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft $J  ;,; 

Tar  pitch  (in  400-lh.  Iihl  ).  per  1001b I  85 

Asphalt  roofing  (in  barrels),  per  ton,  f.o.b.  plant* 47  50 

AsphaltfeltdiEhO.p.Tton.  f.o.b.  plant* 7S.00 

Asphalt  felt  (heavy),  per  ton,  f.o.b.  plant* 7350 

*  Delivered  in  Metropolitan  L'Jist.,  $3,00  additional. 


SHEEVJi — Quotations  arc  per  1 00  lb.  in  various  cities  from  warehouse  also  the 


ba.sc  quotations  from  i 


Pittsburgh, 
Largo 


St. 


San 
Fran- 


Blue  Annealed  Mill  Lots  Louis  Chicago  cisco 

No.  10 $2  25  $2  87!  $3  38  $5  25 

No.  12 2  30  2  921  3  43  5  30 

No.  14 2  35  3  97'  3  48  5  35 

No.  16 2.55  3.07!  3  58  5  45 

Black 

*Nos.  l8Bnd20 2  85  3  95  3  95  5  55 

*Nos.  22and24 2  90  4  00  4  00  5  60 

*No.  26 2  95  4  05  4  05  5  65 

•No.  28 3  00  4   15  4   15  5  75 

Galvanized 

No.  10 3  00  4   15  4   15 

No.  12 3  10  4  25  4  25  5  95 

No.  14 3  10  4  25  4  25  5  95 

Nos.  17to2I 3  40  4  55  4  55  6  25 

Nos.  22and24 3  55  4  70  4  70  6  45 

.Nos.  25Bnd26 3  70  4  85  4  85  6  55 

.No.  26 4.00  5   15  5  15  6  85 

*For  painted  corrugalcH  sheets  ndd'30i'   per  1,000  lb  for  5  to  28  gage: 
19  to  24  gages:  for  galvanized  corrugated  sheets  add  15c.,  all  gages. 


LINSEED  OIL— The"e  price.. 


New 
York 

$»  28 

3  33 
3  38 
3  W 

3  80 

3  85 

3  9ft 

4  00 

4    10 
4  40 


1  barrel  (5  hhl  Id.). 


are  per  gallon: 

New  York 

— Chicaito 

Ont 

One 

Current       Year    Ago 

Current        Year  Ago 

$0  72              10  95 

to  7^            II  25 
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WHITE  AND  RED  LEAD — Base  price  in  cents  per  pound: 

. Red  —      ■ White 

Current  1  Year  Ago  Current      Yr.  Ago 

Dry  Dry 


lOO-lb.  keg 

25  and  50-lb.  kegs 

12Mb.  keg 

5-lb.  cans  

1-lb.  cans 


Dry 
12  25 
12  50 
12  75 
15  25 
17  25 


In  Oil 

13  75 

14  00 
14  25 
16  75 
18  75 


Dry 
14.00 
14  25 

14  50 
17  00 
19  00 


In  Oil 
15  50 

15  75 

16  00 
18  50 
20  50 


In  Oil 
12  25 
12  50 
12  75 
15  25 
17  25 


In  Oil 
14  00 
14  25 
14  50 
17  00 
19  00 


LUMBER 

Prices  wholesale  to  dealers  in  carlcad  lots,  f.o.b. 


San  Francisco — Prices  of  rough  Douglas  fir  No.  I  common,  in  more  than  car- 
load lots: 

Lumber  Prices  to  Contractors  in  Yards  at  San  Francisco 
6-8  and  10-16-18and  22  and 


3x3  and  4 
3x6  and  8 
4x4-6  and  8  . 
BxlOand  12 

3x14 

4x10  and  12 
4x14 


12  Ft 
$28  00 
28  00 
30  00 

30  00 

31  DO 

32  00 

33  00 


20  Ft. 
$31  00 

31  00 
33  00 

32  00 

33  00 

34  00 

35  00 


24Ft.nrHt- 

6x10 $33  00 

6x14 35  00 

8x10 : 33  00 

3x14 35  00 


24  Ft 
{34  00 
32  00 
34  00 

34  00 

35  00 

36  00 

37  00 
25  to  32  Ft. 

$35  00 
37  00 
35  00 
37  00 


25  tn  32  Ft. 

$36  00 

34  00 

36  00 
3<;  00 

37  00 

38  00 

39  00 
33  to  40  Ft 

$37  00 
39  00 
37  00 
39  00 


New  York,  Chicago,  St.  Lo 
long  leaf  yellow  pine. 


I'i  Detroit — Wholesale  prices  to  dealers  of 


20  Ft. 
and  T'nder 
3x  4to    8x8 $38  00 


41  CO 
44  00 
47  50 
52  50 
60  00 
70  00 


20-24 
Ft. 

$39  00 
42,00 
45  00 
48  50 
53  50 
61  00 
71  00 


and  Undei 
1,39  00 
U  00 
iS.OO 
iT  -00 
52.00 
68.00 
66.00 


1,5.00 

49  00 
6  k.  00 

50  00 

67  00 


3ilOto  10x10 
3xl2to  12x12 
3x14  to  14x14 
3x16  to  16x16 
3x18  to  18x18 
4x20  to  20x20 -_  -  .     . 

*  Wholesale  price  to  dealers:  to  contractors,  on  lighters  or  cars,  about  $5 
additional.     Short  leaf  pine  up  to  1 4  x  14  costs  $  1 5  per  M.  less. 

St.  Louis:  Yellow  pine,  10612  ft.  long,  3  x  4  to  6  x  6.  $20  00;  3  x  8  to  8  x  8. 
»19;  3  X  12  to  5  X  12,  $25;  3i  14to5x  14.  $28;  3  i  16  to  4  x  16,  $32;  12  x  14  to 
14  X  14.(27. 

Detroit— Norway  pine  2  in.  x  4  in.,  10  ft.  x  16  ft.  long,  $35,  2  in.  x  12  in.,  10ft. 

1  16  ft.  long,  $37;  short  leaf  yellow  pine  2  in.  x  4  in,  9  ft.  x  12  ft.  long,  $27.50 

2  in.  X  8  in.,  1 8  ft.  x  20  ft.  long,  $3 1 ;  yellow  pine  flooring  No.  1  common  1  in.  x  }  in., 
$39.75,  1  in.  X  4  in.,  6  ft.  x  12  ft.  long.  $37.25;  yellow  pine  shiplap  $37.00. 

Over  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sizes  over  1 2  x  12  add  $2,  for  merchantable  add  $2  to  sizes 
10  X  10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 

Other  Cities 


Boston $50  00 

Seattle 

New  Orleans 28  00 

Baltimore 36  50 

Cincinnati  42  00 

Montreal 78  00 

Los  Angeles 

Denver 

Minneapolis 40  00 


!  20  Ft.  and  Under 

Hemlock      Spruce  P. 

00       $55.00      H6  00       ioi  00 


Atlanta. 
Dallas.. ..  . 
Kansas  City 
Birmingham 
Philadelphia. 


30  00 
33  00 
33  00 
20  00 


50  00 
85  00 
44  00 
35  75 
40  00 


38  50 

46  00 
120  00 


il-50         iS.50 


50  00 
47.00 
38  00 
Si  00 
38  00 
26  00 
1,5.00 


64  00 
100  00 
44  00 
36  75 
38  00 


Fir 


:l6Ft.—  2-In.  T. 
10  In. 
P. 
$45  00 


Hemlock 


iS.OO 
and  Gr. 
;  16  Ft. 

Fir 


Boston $47  00       $48  00      t32  00       $45  00       $48  00 

Seattle li  00         H  00 

New  Orleans,  at  mill 65  00         32  00         19  50 

Baltimore 35  00         

Cincinnati 62  50         80  00         

Montreal 120.00         60  00         60  00 

LosAngeles 39  00         38  00 

Denver 30  25 

Minneapolis 38  50        34  25        33  25 

Atlanta 19  00  

Dallas 32  00         30  00         

Kansas  City 36  00         33  00 

Birmingham 18  00  ....  .    . 

Philadelphia 35.00         36,00         35,00 

Montreal — Up  to  32  ft.;   over  which,  $3,00  per  M.  increase  up  to  30  ft. 

Birmingham— -Quotes  carload  lots,  f.o.b.  sidings.      $2  additional  per  M.  ft.  fo: 
delivery. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver—Quotes  dealers  prices  to  contractor  on  large  projects. 


32  00 
36  50 

33  50 
80  00 


36  00 
22  CO 
36  00 
32  50 
18  00 
33.00- 


80  00 
63  00 
29  75 
32  75 


31  00 


33,00 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  diptrict,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails. 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc  .  the  following 
freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of  36.000  lb. 


Baltimore $0  33J 

Birmingham 

Boston 

Buffalo 

Chicago. 

Cincinnati 

Cleveland 

Denver 

»  Minimum  carload.  40,0001b. 
fMinimum  carload,  50.000  lb.,  structural  steel  only; 
or  steel  products. 


Detroit   $0  32§ 


-291 
.38 
325 


I  35* 


Kansas  City. 

New  Orleans 

New  York 

Pacific  Coast  (all  rail) . 

Philadelohia 

St.  Louis 

St.  Paul 


8U 
5U 


475 

.66i 


0.000.  lb.  for  other  iron 


CONTRACTORS'  SUPPLIES 

STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$1.60  $1   80@1   90  $3  00 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastern  Territor 

New  York 

and  East  nf 

Missouri  River 

Hercules  red  strand,  all  constructions. 25% 

Patent  flattened  strand,  special  and  cast  steel 25% 

Patent  flattened  strand,  iron  rope 1 0% 

Plow  steel  round  strand  rope 40% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope 273% 

Round  strand  iron  and  iron  tiller 1 0% 

Galvanized  steel  rigging  and  guy  rope  '  2^  % 

Galvanized  iron  rigging  and  guy  rope +7|% 

California,  Oregon,  Nevada  and  Washington  Discount   5  points  less  than  dis- 
count for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  f-in.  the  price  is  \  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  Is  as  follows:  |-in..  8  ft.,  |-in.,  6; 
|-in..  45;  I-in.,  31;  U-in..  2  ft.  10  in.;  1J-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  i-iu.  and  larger,  in  1 200-ft.  coils: 


Boston 

New  York 

Chicago 

Minneapolis,  . . 
San  Francisco. 

Atlanta 

Denver 

Cincinnati 

Dallas 

Philadelphia..  . 


$0  20 

18i 


Ne 


■Orleans $0,17J 


Los  Angeles. 

Seattle 

St.  Louis 

Montreal. . . . 

Detroit 

Baltimore.  . . . 
Kansas  City. 
Birmingham. 


.I8J 
.30 


EXPLOSIVES— Price  per  pound  of  dj-namite  in  small  lots: 


New  York.  .  . 

Boston 

Kansas  City . 

Seattle 

Chicago 

Minneapolis, 
St.  Louis.... 
De 


Dallas 

Los  Angeles 

Atlanta 

Baltimore 

Cincinnati 

Montreal 

I    Birmingham,  delirered. 

New  Orleans 

San  Francisco 

Philadelphia 


Gelatin 

40% 

60"^ 

$0  3075 

$0  3425 

24 

275 

26 

295 

1875 

2125 

,2275 

.2525 

2274 

2530 

-3i 

.gr 

2350 

.2700 

29 

.375 

25 

29 

2675 

3025 

2550 

27 

2275 

2725 

'>3 

.26 

165 

.205 

.2725 

.3075 

PILES — Prices  per  lineal  foot,  pine  piles  witL  bark  on,  f.o.b.  New  York. 
Diameters 

12  in.  at  butt 

1 2  in. — 2  ft.  from  butt 

12  in. — 2  ft.  from  butt 

14  in — 2  ft.  from  butt 

14  in. — 2  ft.  from  butt., 

14  in. — 2  ft.  from  butt 


^     Length 

Barge 

Rail 

30  to  50  ft. 

$0  14 

50.19 

50  to  59  ft. 

0  I8J 

0.25 

60  to  69  ft. 

0  21 

0.27 

50  to  69  ft. 

0  24 

■  0.32 

1.    70  to  79  ft. 

0  26 

0.34 

80  to  89  ft. 

0.33 

0.42 

SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
in  New  York.  In  Chicago  and  pt.  Louis  the  quotations  are  per  net  ton  and 
cover  dehvery  at  the  buyer's  works,  including  freight  transfer  charges. 

NewY'ork  Chicago  St.  Loui-i 

No.  1  railroad  wrought $10  50  $11    50  $13  50 

Stoveplate 10  50  12  00  13  50 

No.  I  machinerv  cast 16  50  '3   50  16  00 

Machine  shop  turnings 3  00  00  "  6  50 

ra,"it  borings 3  75  .5  50  8  50 

R.ailroad  malleable  cast 9  50  12  50  1100 

Re-rolling  rails 1150  13  00  12  00 

Relaying  rails 30.00  30  00  27  00 


-  San  Francisco 


SHIP  SPIKES— Current  prices  per  100  1b.: 


In.  Galv.  Black 

J                   ...                    $9  10  $8  40 

I        8  65  t.   h5 

J 8  50  t)  50 


Seattle 
Black 

$8  55 
8  25 
8  30 
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A  Highway  Number 

APPEARING  the  week  prior  to  the  nineteenth  annual 
.convention  of  the  American  Road  Builders'  Asso- 
ciation in  Chicago,  this  issue  is  devoted  in  large  part 
to  articles  in  the  highway  field.  In  planning  such  an 
issue  the  editorial  problem,  as  this  journal  interprets 
it,  is  not  the  amassing  in  large  volume  of  contributed 
and  staff  articles  relating  to  roadbuilding,  but  rather 
the  selection  of  topics  which  are  of  outstanding  inter- 
est to  the  specialists  in  this  branch  of  engineering. 
There  can  be  no  doubt,  at  the  present  time,  that  high- 
way engineers  are  directing  more  attention  to  economic 
and  research  subjects  than  to  any  others.  For  that 
reason  these  topics  have  been  treated  rather  fully  in 
articles  relating  to  traffic  matters,  such  as  Connecticut's 
thoroughgoing  vehicular  census  and  the  detour  practice 
in  Wisconsin  and  Maine.  From  the  angle  of  technical 
investigation,  the  status  of  highway  research  is  summed 
up  and  details  are  given  regarding  the  pioneer  work 
which  the  State  of  Illinois  is  doing.  An  examination 
of  the  issue  will  indicate,  however,  that  the  fields  of 
highway  design  and  construction  have  not  been  neglected 
and  a  business  viewpoint  is  given  by  an  article  on  the 
commercial  and  technical  developments  in  asphalt  pav- 
ing and  bituminous  construction.  Satisfaction  of  the 
desire  to  know  what  are  the  outstanding  features  of 
present-day  highway  practice  and  thinking,  rather  than 
yardage  of  highway  reading  matter,  has  been  the 
special  object  of  this  issue. 

For  a  Uniform  Contract  Form 

r^  THE  NEWS  PAGES  this  week  are  printed  the  sug- 
gestions of  the  Engineering  Association  of  Nashville, 
Tenn.,  as  to  certain  desirable  clauses  in  a  standard  con- 
struction contract.  These  suggestions  have  been  for- 
warded to  the  American  Engineering  Council  and  to  the 
Associated  General  Contractors  as  an  aid  to  them  in  the 
formulation  of  the  general  contract  form  which  is  being 
considered  by  various  bodies  following  the  conference 
called  by  Secretary  Hoover  a  few  weeks  ago.  This  action 
by  the  Nashville  engineers  can  well  be  followed  by  other 
engineering  and  contracting  bodies.  It  i.s  only  by  learn- 
ng  the  consensus  of  engineering  and  contracting  opinion 
throughout  the  country  that  the  associated  .societies  can 
produce  a  satisfactory  standard  document. 

Connecticut's  Traffic  Study 

THERE  is  nothing  new  in  the  taking  of  a  census  of 
vehicular  traffic.  Past  efforts  in  this  field,  however, 
have  been  confined  largely  to  a  mere  enumeration  of  pas- 
senger, cirniriiprcial.  and  horse-drawn  vehicles  passing 
given  points  in  certain  periods  of  lime.  Some  enthu- 
siasm tor  this  kind  of  a  <ensus  was  shown  at  first,  but 
an  attempt  to  apply  the  results  in  a  practical  way  to 
the  complex  problem  of  rational  highway  development 
has  demonstrated  that  the  data  thus  Hecured  were  in- 
sufficient.    Connecticut,  however,  under  the  direction  of 


Commissioner  Bennett,  has  recently  completed  a  traffic 
census  which  is  a  step  far  in  advance  of  anything  of  the 
sort  that  has  been  done  in  this  country  and  which  is 
made  the  subject  of  the  leading  article  of  this  issue. 
Enlarging  upon  the  scope  of  former  sur\'eys  of  traffic, 
the  Connecticut  investigations  cover  not  merely  an  enu- 
meration of  vehicles,  by  types,  but  also  detailed  informa- 
tion regarding  their  weight,  origin  and  destination, 
length  of  haul,  character  of  loads,  tire  equipment  and 
other  facts  of  fundamental  importance  in  guiding  the 
future  development  of  Lhe  state's  trunk-line  system. 
Pending  a  completion  of  the  analysis  of  results,  the 
article  on  p.  48  is  limited  to  a  description  of  scope  of 
work,  methods  and  total  figures  on  traffic.  The  signifi- 
cant story  will  come  later.  For  the  present,  however, 
highway  engineers  will  be  repaid  by  a  study  of  the  Con- 
necticut methods.  They  represent  a  new  milestone  in 
traffic  research,  one  of  the  most  important  subdivisions 
of  the  general  field  of  highway  economics. 

Getting  Under  Way  Promptly 

DELAYS  are  so  characteristic  of  large  public  under- 
takings that  there  is  a  refreshing  effect  about  the 
smoothness  and  rapidity  with  which  the  Delaware  River 
bridge  project  has  been  pushed  along,  to  the  point  where 
the  substructure  work  could  be  begun  during  the  past 
week.  The  total  time  since  the  beginning  of  the  engi- 
neering investigations  for  the  undertaking  is  little  more 
than  a  year,  and  it  is  only  seven  months  since  the  report 
on  the  preliminary  studies  was  rendered.  Subsequent 
to  that  repo>-t,  the  hotly  contested  opinions  among  the 
public  as  to  best  location  had  to  be  fought  out,  and.  after 
the  location  recommended  by  the  engineers  had  been 
agreed  upon  by  all,  the  tentative  structural  design  had 
to  be  restudied,  revised  and  brought  into  working  shape. 
Thus  there  was  much  work  to  do.  None  of  the  items 
of  the  work  were  simple  or  conventional  moreover;  the 
planning  of  the  enormous  foundation  caissons,  for  ex- 
ample, could  not  be  hurried  through  as  a  routine  job. 
Ye*  the  plans  for  the  substructure  were  ready  for  bid- 
ding nearly  three  months  ago,  and  bids  were  received 
by  the  middle  of  December.  Public  works  dire<ted  by 
commissions  do  not  often  move  so  fast,  especially  where 
joint  action  of  two  states  is  involved.  The  Pennsylvania 
and  New  .lersey  commissions  responsible  for  the  Dela- 
ware bridge  are  entitled  to  commendation  for  what  they 
have  acoomplished. 

Thrift  Week 

FOR  SOME  YEARS  the  Y.  M.  C.  A.  has  been  doing 
a  worth  while  work  in  promoting  thrift.  In  addition 
to  its  continuing  activities,  it  tries  once  a  year  to  make 
thrift  dramatic.  That  effort  coincides  with  Benjamin 
Franklin's  birthday.  Accordingly  Thrift  Week  begins 
next  week,  on  Jan.  17.  the  anniversary  of  Franklin's 
birth.  Each  day  ha;i  a  different  emphasis.  The  first  is 
i-n  thrift  itself  and  the  next  five  on  the  value  of  keeping 

45 


46 


ENGINEERING     NEWS-RECORD 


Vol  88,  No.  2 


personal  budgets,  of  life  insurance,  of  owning  one's  own 
home,  of  paying  bills  promptly  and  of  making  a  will. 
The  Sunday  within  the  week  has  the  unselfish  emphasis, 
the  obligation  of  sharing  with  others.  Already  the  re- 
sults of  the  association's  thrift  propaganda  have  been 
notable.  A  long  list  of  accomplishments  in  almost 
every  part  of  the  country  is  publishing  by  the  committee 
in  charge  of  the  work.  The  idea  deserves  personal  ap- 
plication and  the  personal  support  of  every  reader  of 
Engineering  News-Record.  A  thrifty  America  is  quite 
certain  to  be  a  sane,  a  healthy,  and  surely  a  prosperous, 
America. 

Slag  Concrete  For  Roads 

USE  on  a  large  scale  of  slag  as  an  aggregate  for 
concrete  roads  is  described  in  this  issue.  Con- 
tractors will  observe  that  slag  in  this  instance  was 
found  to  be  a  less  workable  aggregate  than  is  gravel  and 
crushed  stone.  It  was  not  so  easy  to  handle  out  of  bins 
and  in  chutes.  The  mixture  required  to  be  worked  more 
to  finish  the  slab.  Finally  a  workable  mixture  had  to  be 
determined  by  juggling  the  proportions  until  they  gave 
the  required  smooth  product.  When  once  the  methods 
were  adjusted  to  the  material  the  difficulty  of  handling 
it  was  not  substantially  greater,  but  an  adjustment  was 
necessary.  Old  methods  were  not  adequate.  This  is  a 
condition  in  slag  concrete  road  construction  which  con- 
tractors have  to  bear  in  mind,  for  slag  in  some  districts 
offers  a  distinct  advantage  in  price  and  availability. 

Better-Made  Construction  Equipment 

MANUFACTURERS  report  the  significant  fact  that 
they  are  finding  it  increasingly  possible  to  put 
weight  and  quality  into  construction  equipment  with  a 
reasonable  expectation  of  selling  the  machines.  The 
inference  is  that  contractors  are  buying  equipment  on 
the  basis  of  a  continuing  business,  much  as  a  manufac- 
turer buys  tools  for  his  shops,  and  not  on  the  basis  that 
each  job  stands  alone  and  must  cancel  its  ovm  equipment 
investment.  There  are  other  signs  pointing  to  the  same 
conclusion.  Prominent  among  them  is  the  development 
of  rental  and  depreciation  schedules  by  contractors'  as- 
sociations. Contractoi-s  individually  are  paying  more 
attention  to  the  selection,  operation  and  maintenance  of 
equipment  by  employing  plant  managers  or  machinery 
superintendents.  A  great  advance  is  yet  necessary  be- 
fore contractors  are  managing  their  equipment  invest- 
ment in  the  really  efficient  manner  in  which  it  is 
managed  in  almost  any  factory.  But  there  is  progress. 
Better  constructed  equipment  is  one  of  the  signs  of  this 
progress.  Contractors  are  learning  that  steel  instead  of 
iron  and  cut  gears  instead  of  cast  gears  are  worth  pay- 
ing for  if  they  propose  to  continue  in  contracting  longer 
than  the  job  in  hand. 

Active  Season  for  Highways 

HIGHWAY  contractors  and  manufacturers  of  road 
machinery  should  draw  encouragement  from  the 
forecast  of  1922  highway  construction,  which  was  pub- 
lished last  week.  In  1921  a  total  of  $420,000,000  was 
spent  in  construction.  It  is  estimated  that  the  present 
year's  expenditures  will  be  as  large  and  may  quite  likely 
be  considerably  larger.  With  the  same  expenditure  in 
1922  as  in  1921,  more  miles  of  highway  will  be  con- 
structed because  costs  have  decreased  in  different  locali- 
ties from  10  to  30  per  cent,  probably  not  far  short  of 


25  per  cent  as  an  average.  It  is  miles  of  highway  built 
rather  than  dollars  expended  which  detennines  the  op- 
portunity for  contractors  and  equipment  manufacturers. 
All  signs,  therefore,  indicate  plenty  of  work  for  high- 
way contractors  and  an  active  market  for  road  machin- 
eiy  during  the  coming  season. 

Double  Shifts  in  Road  Building 

PAVED-ROAD  contractors  should  consider  carefully 
the  possibilities  of  working  double  shifts.  The 
practice  is  reported  to  have  been  highly  successful  in 
the  few  instances  where  it  has  been  attempted  this  year. 
In  one  concrete-road  operation  the  normal  season's 
progress  with  a  standard  paving  mixer  and  finishing 
machine  outfit  was  practically  doubled.  It  is  quite  rea- 
sonable to  expect  such  a  result.  Concrete  roads  are 
essentially  machine-built  structures.  Slab  fabrication 
proper  is  a  sequence  of  machine  operations  constituting 
virtually  a  field  factory  process.  When  a  factory  man- 
ager wants  to  increase  production  he  works  two  or  three 
shifts  of  men,  using  the  machines  which  he  has  more 
intensively.  Only  when  this  resort  fails  to  meet  the 
demand  for  production  does  he  consider  adding  to  his 
equipment.  The  road  contractor  has  apparently  always 
felt  that  he  must  increase  his  plant  when  he  wanted  to 
hasten  production.  Logically  he  should  be  even  more 
alert  than  the  factory  manager  to  capitalize  as  rapidly 
as  possible  on  the  machinery  which  he  has.  His  season 
of  paying  production  is  shorter  and  he  cannot  produce 
ahead  and  store  his  product  for  future  demand.  His 
loss  through  depreciation  by  obsolescence  is  more  rapid 
even  than  that  of  the  manufacturer,  since  improvements 
in  construction  equipment  are  more  rapid  and  the  gain 
in  operating  constantly  new  equipment  is  greater.  In 
these  respects  and  in  others  which  come  easily  to  mind, 
double  shifts  promise  a  way  out  of  a  number  of  diffi- 
culties which  beset  paved-road  contracting. 


The  Genoa  Conference 

THE  EXPECTED  is  to  come  about.  Europe,  includ- 
ing all  of  the  former  belligerents,  is  to  be  invited 
to  an  economic  conference  in  Genoa  in  March.  Even 
Russia  is  included.  Though  it  is  expected  that  the 
United  States  vAU  be  invited,  it  is  very  apparent  that 
the  European  premiers  have  concluded  that  if  the  United 
States  declines,  or  merely  sends  one  of  its  innocuous 
listeners,  they  must  go  ahead  and  work  out  their  eco- 
nomic salvation  with  their  own  resources. 

This  is  indeed  good  news  even  though  the  need  for  an 
economic  conference  has  long  been  realized.  Thei'e  is 
some  regret  that  the  United  States  has  not  taken  the 
leadership.  She  is  to  a  large  extent  the  world's  banker. 
Many  of  the  European  nations  are  indebted  to  her. 
She  would,  therefore,  have  a  tremendous  influence  in  the 
deliberations. 

Against  this  regret  that  the  United  States  is  not  to 
have  a  major  part  must  be  off-set  the  satisfaction  from 
knowing  that  Europe  feels  that  she  can  with  her  own 
resources  compromise  her  economic  difficulties.  A  year 
ago  America  was  believed  to  be  the  only  savior.  No 
European  statesman  can  be  so  dumb  as  to  fail  to  see 
that  drastic  measures  alone  will  avail,  and  that  those 
drastic  measures  must  be  taken  immediately.  If  there 
can  be  preliminary  accord  between  England  and  France, 
followed  by  an  early  acceptance  by  Germany  of  a  policy 
of  balancing  her  budget,  the  other  financial  inter-rela- 
tions ought  to  be  possible  of  satisfactory  arrangement. 
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The  case  of  Russia,  however,  stands  out  as  the  one 
impossible  factor.  Yet  even  Russia  is  in  such  dire  stress 
that  there  is  hope  that  she  will  be  glad  to  exchange  a 
hopeful  practical  policy  for  a  bankrupt  theoretical  one. 
Looking  foi-ward  to  her  entrance  into  the  conference, 
the  Supreme  Council  of  the  League  of  Nations  last  week 
laid  down  at  Cannes  the  conditions  of  her  entrance. 
Obviously  there  cannot  be  trade  relations  with  her  nor 
Russian  investments  of  foreign  capital  unless  property 
rights  are  respected  and  contracts  are  enforced.  These 
conditions  Russia  is  asked  to  accept.  As  a  necessary 
corollary,  and  as  a  condition  precedent  to  French  deal- 
ings with  Russia,  there  is  also  demanded  recognition  of 
the  former  Imperial  Russian  debt.  Finally,  she  is  asked 
to  agree  to  abstain  from  propaganda  subversive  of  the 
political  systems  of  other  countries.  The  great  problem 
of  the  moment  in  international  affairs  is  whether  Russia 
will  accept  these  terms.  To  other  nations  they  would 
seem  easy.  To  Russia  they  are  hard,  for  they  require 
abandonment  of  the  whole  basis  of  the  Bolshevist  sys- 
tem. Nevertheless,  the  bankruptcy  of  Bolshevism  is  ap- 
parent even  to  the  Bolshevist  leaders,  as  is  evidenced 
by  their  recent  capitalistic  overtures.  There  is  ground 
for  hope  that  Russia  will  sit  in  at  the  Genoa  Conference. 

Diespite  the  natural  pessimism  regarding  the  results 
of  international  meetings,  it  would  seem  impossible  for 
the  Genoa  Conference  to  be  entirely  abortive.  Condi- 
tions are  so  bad  that  even  large  compromises  should  be 
easy  of  attainment.  Certainly  the  Washington  results 
furnish  an  excellent  example. 


Large-Mileage  Highway  Contracts 

WITH  millions  available  for  paved  road  construction 
md  a  traveling  public  demand  that  this  construc- 
tion shall  be  rushed,  careful  consideration  i.s  required  ov 
the  claim  being  urged  that  large-mileage  contracts-  will 
both  hasten  and  cheapen  the  work.  In  an  inquiry,  which 
has  requii-ed  several  months  to  complete,  evidence  and 
opinion  on  large-mileage  contracts  have  been  gathered 
from  some  scores  of  highway  engineers  and  conti-actors, 
equipment  manufacturers  and  state  executives.  The 
conclusions  arrived  at  will  be  found  in  this  issue. 

That  the  conclusions  given  are  not  categorical  and 
definitive  will  disappoint  the  extreme  advocates  and  op- 
ponents of  large-mileage  contracts.  It  is  likewise  cer- 
tain, however,  that  the  majority  of  engineers  and  con- 
tractors will  see  in  their  indefinite  and  tentative  char- 
acter a  true  reflection  of  the  conditions  imposed  on 
highway  development  by  political,  financial  and  social 
policies  and  practices  which  cannot  easily  be  set  aside 
to  make  the  way  clear  for  a  straightforward  engineering 
and  business  solution. 

Few  state  highway  engineers  can  lay  out  improved 
highways  a-s  they  wish  or  are  free  to  determine  the  time 
and  sequence  of  construction.  Law  and  custom  curtail 
their  freedom  on  all  sides  and,  of  the  two.  custom  offers 
the  most  binding  shackle.  Local  initiative  in  highway 
development  ha.s  almost  the  force  of  a  fetish  in  the 
popular  mind,  particularly  in  the  south  and  west  where 
for  years  to  come  the  great  construction  records  in  paved 
roads  are  to  be  made.  Unhampered  centralized  control 
of  highways,  without  which  large-mileage  contracts  can- 
not become  a  general  con.struction  policy,  is  a  loctrine 
to  which  the  people  have  yet  to  be  converted  in  a  large 
part  f  the  United  States.  Even  many  of  our  states, 
such  as  Kansas  and  Texa.s,  lack  this  control. 


With  the  conditions  as  related,  it  is  plain  that  large- 
mileage  contracts  have  to  demonstrate  their  economy  so 
convincingly  that  the  public  can  be  swung  from  its 
allegience  to  local  determination  of  highway  improve- 
ment and  converted  to  centralized  initiative  and  control. 
It  is  also  plain,  from  the  statements  in  the  article  re- 
ferred to,  that  the  first  steps  in  this  task  have  been 
scarcely  initiated.  Highway  engineers  have  not  yet  had 
the  proof  that  satisfies  them  that  large-mileage  con- 
tracts offer  enough  advantages  over  present  practice  to 
warrant  any  particular  effoi-t  toward  their  adoption. 

With  all  that  has  been  said  it  is  obvious  to  any  engi- 
neer that  the  large  mileage  contract  has  its  place  in 
highway  construction.  When  and  where  it  can  be  em- 
ployed to  advantage  is  an  engineering  question  to  be 
answered  in  each  instance  by  balancing  the  probable 
gains  and  losses. 

Highway  Detour  Practice 

HANDLING  vehicular  traflSc  through  or  around  con- 
struction work — detour  practice,  as  it  is  commonly 
known  among  highway  engineers — has  developed  into 
one  of  the  major  problems  of  the  state  highway  depart- 
ments. Until  recently  the  matter  was  generally  re- 
garded as  merely  an  unimportant  incident  in  road  con- 
struction. This  attitude  was  responsible  for  such  great 
inconveniences  to  the  traveling  public  and  for  such  a 
widespread  storm  of  criticism  that  a  new  conception  of 
the  relative  importance  of  detours  has  developed.  As 
indicative  of  the  new  attitude  attention  is  invited  to  two 
articles  in  this  issue,  one  representing  western  practice, 
by  Mr.  Hirst  of  Wisconsin,  and  the  other  eastern  prac- 
tice, by  Mr.  Sargent  of  Maine. 

Service  to  traffic  is  today's  slogan  in  highway  admini- 
stration. So  vital  a  part  do  highways  play  in  our 
industrial  life  that  the  barricading  of  a  route  under 
construction  without  provision  of  good  detours,  or  by- 
passes, can  no  longer  be  tolerated.  There  are  two  alter- 
natives, the  first  to  send  traffic  through  the  work  under 
construction  by  building  the  new  roadway  in  halves, 
and  second,  to  divert  it  to  other  routes.  Much  impor- 
tance attaches  to  the  making  of  a  correct  decision,  par- 
ticularly when  it  is  realized  that  the  routing  of  the 
traffic  through  the  contract  adds,  according  to  competent 
estimates.  25  per  cent  to  construction  costs.  If  this 
procedure  is  not  followed,  however,  it  is  clear  that  with 
the  number  of  vehicles  using  our  highways  today  con- 
siderable sums  must  be  spent  in  preparing  and  main- 
taining the  detour  routes.  That  also  involves  the  ex- 
penditure of  considerable  sums. 

Mr.  Sargent  has  some  very  pertinent  comments  on 
this  phase  of  the  subject.  His  proposed  solution  of  the 
problem,  by  employing  the  money  now  spent  on  detours 
for  the  widening  of  existing  roads  so  that  traffic  may 
be  passed  through  construction  work  with  a  minimum 
disturbance  to  such  operations,  is  radical  and  furnishes 
abundant  proof,  if  any  is  now  needed,  that  the  subject 
of  detouring  demands  the  same  kind  of  study  as  other 
traffic  problems. 

As  was  pointed  out  in  an  editorial  note  in  this  journal 
some  time  ago,  detouring  can  be  the  best  or  the  worst 
form  of  adveitising  in  which  a  state  highway  depart- 
ment may  engage.  It  establishes  a  direct  point  of  con- 
tact with  the  public  and  many  of  the  state  departments, 
as  exemplified  by  Wisconsin's  practice,  have  realized  the 
necessity  of  marking  detour.s  with  signs  properlv  placed 
so  as  to  guide  traffic  lo  its  destination. 
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Connecticut  Makes  Detailed  Study  of  Highway  Traffic 

Fourteen-Day  Census  at  State  Lines  Yields  Data  on  the  Number,  Weight,  and  Size  of  Vehicles, 
Lengths  of  Haul  and  Character  of  Product  Shipped  by  Truck — Airplane  Photo  to  Be  Made 


TRAFFIC  studies  involving  not  merely  counts  of 
the  number  of  vehicles,  but  the  collection  of  data 
on  gross  weight,  w^idth  and  condition  of  tires,  character 
of  product  shipped,  point  of  origin  and  destination,  and 
dimensions  of  trucks  have  been  completed  by  the  Con- 
necticut State  Highway  Department  and,  according  to 
plans  just  announced  by  Commissioner  Charles  J.  Ben- 
nett, are  to  be  supplemented  at  an  early  date  by  airplane 
photographs  designed  to  indicate  the  distribution  of 
traffic  on  some  of  the  state's  most  intensively  traveled 
trunk-line  highways.  The  field  work,  undertaken  at 
two   traffic-recording  stations   equipped   with   platform 
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WEIGHING  TRTJCK  ,^ND  TAKING  TIRE  WIDTH 
BY    lalPKiNT    ON    PAPER 

weighing  scales  located  just  inside  the  state  boundary 
lines  separating  Connecticut  from  New  York  on  the 
west  and  Massachusetts  on  the  north,  covered  14-day 
periods  in  August  and  October,  1921,  and  supplied  a 
mass  of  data  which  is  now  being  digested  by  the  U.  S. 
Bureau  of  Public  Roads,  with  which  the  Connecticut 
department  is  co-operating  in  its  program  of  traffic 
investigation. 

In  point  or  broadness  of  scope  and  completeness  of 
information  secured,  the  studies  mark  a  new  epoch  in 
highway  transport  research.  Conclusions,  however,  must 
await  the  detailed  analysis  of  the  data.  As  Commis- 
sioner Bennett  expresses  it,  Connecticut  at  present  is 
in  the  position  of  a  hen  hatching  out  a  nest-full  of  eggs 
and  is  not  yet  in  a  position  to  count  its  chickens.  It 
is  possible,  however,  to  indicate  the  methods  employed 
in  making  the  traffic  studies  and  the  total  number  of 
vehicles  recorded.  In  line  with  this  work,  but  not 
directly  a  part  of  it,  observations  were  made  on  the 
use  of  the  highways  leading  to  and  from  New  Haven 
on  the  day  of  the  great  football  classic,  the  Yale- 
Princeton  game,  staged  in  the  Yale  Bowl,  which  is 
credited  with  a  capacity'  of  80,000  spectators. 

The  Connecticut  traffic  studies  are  the  result  of  a 
realization,  gained  from  previous  traffic  census  work  in 
which  only  the  number  of  vehicles  of  various  types  were 
recorded,  that  more  complete  information  is  needed  if 
the  results  are  to  be  applied  in  a  practical  way  to 
economic  highway  development.  About  a  year  ago  the 
general  subject  was  discussed  at  a  conference  of  state 
and  federal  higway  officials  out  of  which  developed  the 


drafting  of  an  outline  of  a  highway  research  program, 
designed  to  indicate  all  of  the  elements  entering  into 
the  problem  of  highway  transport  and  convering  the 
broad  subjects  of  engineering,  including  the  vehicle  and 
the  road;  transportation  economics;  administration; 
and  finance.  This  outline  was  published  in  Engineer- 
ing Neivs-Record,  Sept.  1.5,  1921,  p.  4.50.  With  the 
approval  of  Thomas  H.  MacDonald,  chief  of  the  U.  S. 
Bureau  of  Public  Roads,  Connecticut  undertook  to 
supply  some  of  the  information  called  for  in  this  re- 
search program  and,  accordingly,  comprehensive  plans 
were  developed  for  a  study  of  traffic,  e.xtending  over  a 
period  of  two  weeks,  at  two  widely  separated  points 
near  the  state's  boundary  lines. 

Connecticut,  with  an  area  of  5,004  sq.miles  and 
dimensions,  measured  on  lines  through  Hartford,  the 
state  capital,  of  about  85  miles  east  and  west  and  55 
miles  north  and  south,  is  essentially  a  manufacturing 
state,  and  is  relatively  unimportant  from  the  point  of 
view  of  agricultural  products.  Its  factories  turn  out 
a  wide  variety  of  foundi-y  and  machine-shop  products, 
especially  brass  goods,  hardware  of  all  sorts,  textiles, 
sewing  machines,  watches  and  clocks,  nails,  fire-arms 
and  ammunition,  rubber  products,  hats,  needles,  tin- 
ware, silverware,  and  a  host  of  other  products,  for  the 
most  part  small,  heavy,  and  expensive. 

The  state's  great  industrial  activity,  coupled  with 
its  location  midway  between  two  of  the  greatest  Eastern 
markets,  New  York  City  and  Boston,  creates  very  espe- 
cial conditions  of  highway  transport.  Hartford,  the 
capital,  located  about  in  the  center  of  the  state,  is  only 
115  miles  distant,  by  highway,  from  New  York  (via 
New  Haven),  and  125  miles  (via  Springfield)  f rom  • 
Boston,  both  of  these  trips  Ijeing  within  the  economical 
operating  radius  of  motor  trucks.     The  result  has  been 


GETTING    KEAFl   AXLE   TllUCK  WEIGHT 

the  development  of  an  unusually  heavy  volume  of  in- 
terstate truck  traffic.  The  State  Highway  Department, 
therefore,  is  confronted  with  the  problem  not  merely 
of  building  and  maintaining  roads  to  handle  motor- 
truck shipments  originating  in  Connecticut,  but  also 
of  carrying  the  traffic  which  crosses  the'  state  in  trips 
between  New  York,  Massachusetts  and  Rhode  Island. 

Actual  counts  have  indicated  a  traffic  intensity  as 
high  as  8,000  vehicles  in  10  hr.  on  an  18-ft.  road.  The 
total  length  of  highways  of  all  types  in  Connecticut  is 
about  12,000  miles  and  the  State  Highway  Department 
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INTERROGATING  PASSENGER  CAR  DRIVERS 

estimates  that  90  per  cent  of  all  traffic  is  carried  on 
900  miles  of  road,  or  7*  per  cent  of  the  total  mileage. 
The  critical  elements  in  the  Connecticut  transportation 
situation,  therefore,  relate  to  the  relief  of  traffic  con- 
gestion by  proper  distribution,  the  regulation  of  motor 
trucks  as  regards  weight,  size  and  speed,  the  determina- 
tion of  a  scale  of  license  fees  adequate  to  provide  for 
the  maintenance  of  the  high- 
ways and  the  planning  of 
new  construction  or  recon- 
struction, with  respect  both 
to  location  and  type  of  sur- 
face, so  as  best  to  serve  the 
traffic   needs   of  the   future. 

As  a  preliminary  to  the 
detailed  traffic  studies,  a 
three-day  count  of  vehicles 
at  56  observation  posts  dis- 
tributed throughout  the 
state  was  made,  beginning 
at  12.01  a.m.,  Saturday, 
April  30,  and  continuing 
until  midnight,  Monday, 
May  2,  1921.  Table  I  and 
the  accompanying  map  show 
the  results  of  this  survey. 
The  greatest  volume  of 
traffic  was  observed  at  Sta- 
tion 8,  at  Derby  on  the  route 
leading  to  New  Haven ;  for 
the  three  days  the  count 
showed  14,378  passenger 
automobiles  and  2,445  motor 
trucks.  At  Station  18,  on  the 
Boston  Post  Road  at  Green- 
wich, 11,482  passenger  cars 
and  2,088  motor  trucks  pas-sed  during  the  three  days. 
At  Station  34,  on  the  Naugatuck  Road,  between  Water- 
bury  and  New  Haven,  third  in  point  of  traffic  volume, 
the  results  were  11,573  passenger  cars  and  1,123  motor 
trucks.  For  a  single  day  the  greatest  number  of 
passenger  automobiles  on  one  road  was  6,173  (on  a 
Saturday)  and  of  motor  trucks,  1,169  (on  a  Monday). 
In  general,  the  results  showed  a  total  traffic  at  all  sta- 
tions for  the  three  days  of  203,966  passenger  cars  and 
36,572  motor  trucks. 

While  records  such  as  those  secured  in  the  May  cen- 
sus, cited  above,  are  useful  as  an  index  of  traffic  con- 
ditions, they  do  not  supply  the  data  required,  according 
to  Connecticut's  highway  commissioner,  fo  reach  a  com- 
prehensive understanding  of  the  relations  between  traffic 
and  highway  development.  Numerical  counts,  by  them- 
selves, disclose  many  vagaries  which  are  unexplainable 
without  additional  information.    Between  two  important 


centers  in  Connecticut,  for  instance,  there  are  two  roads 
not  more  than  a  mile  difference  in  length  and  on  an 
equality  so  far  as  surface  conditions  are  concerned,  one 
route,  apparently,  being  as  desirable  as  the  other.  Yet 
the  traffic  on  the  newer  road  does  not  amount  to  one-half 
of  that  on  tTie  older  route.  Such  cases  are  not  uncom- 
mon and  they  may  lead,  in  Commissioner  Bennett's 
opinion,  to  the  necessity  of  adopting  some  form  of 
train-dispatching  system  to  produce  a  more  even  dis- 
tribution of  motor-truck  and  passenger  automobile  traf- 
fic on  the  state's  trunk  lines.  In  the  case  of  trucks 
regularly  operating  between  certain  points  day  after 
day  it  may  be  necessary  for  the  state  highway  com- 
missioner or  the  motor  vehicle  department  to  specify 
routes  to  be  followed.  Such  means  appear  to  be  the 
only  feasible  way  of  relieving  present  congestion  and 
conserving  the  highway  system. 

For  making  the  detailed  traffic  studies  two  recording 
stations  were  established,   one   at   Greenwich,   on   the 


LOCATION    OF    RECORDING    ST.\TIONS.    TRAFFIC    CENSUS    OF 
APRIL,   30-MAT   2.    1921    (SEE   TABLE   I) 


Boston  Post  Road,  near  the  New  Yoi-k  State  line  and 
the  other  at  Enfield,  on  the  east  bank  of  the  Connecticut 
River  close  to  the  Massachusetts  State  line  and  directly 
south  of  Springfield,  Mass.  At  each  station  platform 
scales  were  located,  the  one  at  Greenwich  being  of  25 
tons  capacity  and  the  one  at  Enfield  10  tons  capacity. 
The  25-ton  capacity  scales  are  the  type  preferred,  the 
lighter  10-ton  unit  having  been  only  a  temporary  in- 
stallation. The  heavy  scales  have  a  platform  about 
10  ft.  wide  and  24  ft.  long,  and  are  equipped  with  a 
large. dial;  the  operation  consists  in  adding  weights, 
by  means  of  a  hand  lever  device,  to  the  nearest  4,000  lb. 
after  which  the  scale  balances  itself  automatically.  The 
advantage  in  having  the  weights  recorded  on  a  large 
dial  lies  in  (he  fact  that  the  driver  can  see  the  result 
of  the  weighing  and  it  is  less  likely  that  he  will  argue 
about  it. 

Plans  for  the  traffic  census  provided  for  securing  the 
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TABLE  I— CONNECTICUT  TRAFFIC  CENSUS 

Taken  from  12:01  A.M.  .Saturday,  April  30  fo  12:00  Midnight.  Mo 
.May  2,  1921;  locations  of  statijns  shown " 


Sat.,  .\pril  30        Snnday,  May  1     Monday,  May  2 


Coni- 
Pa.ss'gr.    merrial 


Pass'gr.    niercial    Pass*) 


Com- 
i'gr.    mercial 


1.004 

7nn 

2  983 

511 

102 

702 

2.84-> 

1.074 

4,265 

3,501 

1,025 

4.012 

2.847 

167 

3,861 

1,174 

321 

1,277 

f,5P 

223 

1.775 

2,158 

600 

3.029 

BOI 

444 

1.127 

2.007 

')30 

6.610 

f.21 
044 

164 
206 

1.078 
1.078 

1,531 

2,080 

458 


1,099 

2,337 

772 

2.865 


1,224 

940 

1.114 


7.714 

2.255 

2.671 

800 


796 
3,541 
1,271 


896 

879 

3.387 

1,155 


*Niglit  census.     S 


1.377 

434 

14.378 

8.067 

1,671 
10.005 
10,244 

9,724 

3,323 

3.533 

7.524 

2.700 
11,482 

2,387 

2.920 

1.809 

1.065 

1.629 

1.324 

1.408 

1.943 

1.357 

1.375 

2.946 

1.208 
934 

3,111 

2,940 
11.573 

4.210 

1,795 

1.329 

1.253 

2,192 
251 

2.470 

4,444 

3,020 

2,264 

5.973 

3,444 

8.121 

6.570 

5.017 

3.186  387 

1.914  28i 

4,021  550 

3.132  418 

1.167  107 

1,004  93 

6.^23  620 

.  203,966      36.572 


1,302 
1.267 
1.028 


following    information    on    ruled    forms    carrying    the 
following  column  headings: 

Passenc/er  Cars — Make;  license  number;  roadster  (R) 
or  touring  car  (T)  ;  number  of  cylinders;  number  of 
passengers;  time;  start  of  haul;  end  of  haul;  miles. 

Motor  Trucks — To  economize  on  the  time  required  to 
interrogate  drivers  and  weigh  trucks  two  forms  are 
filled  in  by  different  men  as  follows: 

Foi-m  1 :  License  number  and  state ;  make ;  time ; 
capacity  in  tons;  loaded  (L)  or  empty  (E)  ;  estimated 
time  required  for  trip;  name  of  truck  owner;  name  and 
address  of  consignor;  name  and  address  of  consignee; 
length  of  haul  in  miles;  character  of  load;  direction 
of  traffic;    regular  or  irregular  trip. 

Form  2:  License  number  and  state;  make;  time, 
total  width  of  body;  weight  on  front  axle;  weight  on 
rear  axle;  tir5s,  solid  (S),  cushion  (C),  dual  (D),  or 
pneumatic  (P)  ;  width  in  inches  and  type  of  front  tire; 
width  in  inches  and  type  of  rear  tire;  thickness  of  tire 
(channel  to  road  surface)  ;  condition  of  tires. 

Motorcycles — License  number;  single  (A),  or  side 
ear  (B)  ;  number  of  passengers;  time;  location  of  start 
of  haul ;  location  of  end  of  haul ;  miles. 

Horse-Drawn  Vehicles — Passenger  (P)  or  freight 
(F)  ;  number  of  horses;  commodity  carried;  tonnage; 
time;  location  of  start  of  haul;  location  of  end  of  haul; 
miles. 


In  all  ca.ses  record  was  made  o.  the  date  and  weather 
conditions.  Sheets  of  paper,  properly  ruled  into  col- 
ums.  with  blank  .spaces  provided  for  inserting  the  in- 
formation called  for  by  the  headings,  were  prepared. 

As  typical  of  the  methods  employed  in  securing  the 
information  on  traffic,  the  methods  employed  at  the 
Enfield  station  will  be  described.  The  force  consisted 
of  seven  men,  of  which  three  were  located  at  the  scales 
to  secure  data  on  the  motor  trucks  and  two  men  on 
each  side  of  the  road  to  handle  the  passenger  car  traffic. 
One  hundred  feet  on  each  side  of  the  recording  station 
large  painted  signs  carrying  the  following  legend  were 
erected  :  "Connecticut  State  Higway  Department.  Traf- 
fic census  for  U.  S.  Bureau  of  Public  Roads." 

By  means  of  these  signs  the  traveling  public  was 
acquainted  with  the  object  of  the  subsequent  stopping 
of  their  cars  and  questioning,  and  practically  no  objec- 
tion was  made. 

In  the  first  scheme  of  handling  the  passenger  cars 
each  one  of  the  pair  of  men  on  either  side  of  the  road 
handled  every  other  car,  the  delay  due  to  the  question- 
ing averaging  about  15  sec.  per  car.  The  men  quickly 
became  expert  in  determining  the  make  and  type  of 
car  at  a  distance,  so  that  a  portion  of  the  information 
was  recorded  before  the  car  was  actually  stopped.  This 
scheme,  however,  was  later  modified  by  having  one  of 
the  pair  of  men  on  each  side  of  the  road  act  as  an 
observer,  who  called  out  all  of  the  information  relating 
to  passenger  cars,  to  the  other,  who  acted  as  recorder. 
This  method  was  ultimately  adopted  for  both  north- 
bound and  southbound  passenger  car  traffic.  With  a 
string  of  cars  in  line  it  took  from  8  to  10  sec.  to  inter- 
rogate each  passenger  car  driver  by  this  method. 

In  handling  motor  trucks  at  the  Enfield  station,  only 
southbound  vehicles  were  weighed,  as  the  scales  were 
located  on  the  west  side  of  the  road  and  it  was  not  con- 
sidered advisable  to  send  northbound  trucks  across  the 
road,  thereby  impeding  traffic.  One  of  the  three  men 
at  the  scales  acted  as  a  recorder  of  the  information  and 
the  other  two  attended  to  the  weighing  and  the  taking 
of  measurements.  Two  weighings,  one  for  the  front 
axle  load  and  the  other  for  the  rear  axle  load,  were 
made.  The  width  of  the  bearing  surface  of  the  tires 
was  obtained  by  running  the  trucks  over  sheets  of  paper 
and  measuring  the  imprint.  The  length  of  time  re- 
quired to  weigh  each  truck  and  secure  the  necessary 
information  regarding  it  varied  from  1  to  1*  min.  An 
economy  of  time  was  effected  by  questioning  the  driver 
while  his  truck  was  being  weighed. 

While  northbound  trucks  wei-e  not  weighed  at  Enfield, 
the  other  information  called  for  in  the  blank  forms 
was  procured.  In  order  to  prevent  delay  trucks  were 
sent  about  100  ft.  beyond  the  scales  and  at  that  point 
their  drivers  were  queried  either  by  one  of  the  men 
from  the  scales  or  an  additional  recorder.  During 
periods  of  unusually  heavy  passenger  traffic,  as  on 
Saturday  aftfl-noons  and  Sundays,  truck  traffic  was  light 
and  men  ordinarily  assigned  to  the  scales  took  notes 
on  passenger  traffic.  Information  regarding  motorcy- 
cles and  horse-drawn  vehicles  was  secured  by  the  force 
detailed  to  passenger  car  traffic.  It  involved  very  little 
work  as  the  traffic  of  these  types  was  so  light  as  to  be 
almost  negligible. 

Records  of  traffic  by  night  were  included  in  a  con- 
tinuous period  of  census-taking  from  thie  morning  of 
Aug.  22  to  the  evening  of  Aug.  24,  totaling  56  hours. 
Two  men  handled  the  night  work.    On  the  night  work 
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Date.  1921 

Aug.  16 
.\ug.  17 
Aug.  18 
Aug.  19 
Aug.  20 
Aug.  21 
Aug.  22 
Aug.  22  and  23 
Aug.  23 
Aug.  23  and  24 
Aug.  24 
Aug.  25 
Aug.  26 
Aug.  27 
Aug.  28 
Aug.  29 


TRAFFICCENSUSATEXFIELD,  >fEAR  CONNECTICUT— M.\SSACHUSETTS  STATE  LINE— AUGUST  16-29,  1921. 


Hours 
Census  was  Taken  Bound 
774 
-6  p.n). 
-6  p.m 
1.-9  p.m. 
1.— 6  p.m. 
-4  p.m 
-6  p.m. 


Passenger  Cars s 

South       North         Total 
Bound 


. Motor  Trucks > 

South        North        Total 
Bound       Bound 


■ Motor  Cycle; 

South       North 
Bound     Bound 


11  a.i 


*6  p.m 
*6a. 


— 4p.r 
—9  p.r 
— 9p.r 
—6  p.r 
—7  p.r 
9p.i 


755 

699 
932 

1.064 
1,755 
784 
300 
698 
462 
672 
854 
875 
1,092 
1,857 
784 


751 

766 

696 

914 

1,030 

1,218 

837 

308 

591 

498 

658 

822 

924 

1,022 

1,662 

785 


1,395 
1,846 
2,094 
2,973 
1.621 

608 
1,289 

960 
1,33-^ 
1,676 
1,799 
2,114 
3.719 
l.:69 


— Horse-DrawTi  Vehicles- 

South 

North 

Total 

Total 

Bound 

Bound 

Vehicles 

3 

5 

1.783 

6 

11 

1,744 

1 

3 

1,653 

2 

4 

2,074 

3 

7 

2,321 

1 

2 

3,068 

' 

3 

1,848 
673 

2 

4 

1,526 
991 

1 

4 

1,498 

6 

6 

1,868 

5 

7 

1,979 

3 

7 

2,296 

7 

10 

3,826 

5 

5 

10 

1,703 

•Night 


14,357        13,682        28,039 


only  those  trucks  were  weighed  which  carried  excep- 
tionally heavy  loads. 

Speed  tests  of  trucks  were  taken  on  two  days,  Aug.  20 
and  22.  A  concealed  observer  was  stationed  on  one  side 
of  the  road  with  two  sighting  points  on  the  opposite 
side,  so  spaced  that  the  speed  in  miles  per  hour  was 
determined  by  dividing  100  by  the  observed  time  of 
passage,  in  seconds,  between  the  two  points.  Truck 
speeds  generally  ranged  from  15  to  20  miles  per  hour. 

The  Connecticut  law  limits  the  gross.weight  of  a  motor 
truck  to  25,000  lb.  and  the  weight  per  inch  width  of  tire 
to  800  lb.  The  weighing  operations  disclosed  a  number 
of  overloads.  It  is  worth  noting  that  the  fines  collected 
paid  for  the  cost  of  the  25-ton  scales — about  $2,700 — 
within  a  period  of  two  weeks.  The  greatest  overload 
was  noted  on  a  truck  of  2  tons  capacity,  the  unladen 
weight  of  which  was  5,000  lb.,  giving  a  total  allowable 
gross  weight  of  9,000  lb.  The  actual  gross  weight  of 
this  truck,  as  shown  by  the  scales,  was  18.040  lb.,  equiv- 
alent to  an  overload  of  9,040  lb.,  or  225  per  cent.  A  fine 
of  $100  was  imposed  in  this  case.  Another  5i-ton 
truck  whose  unladen  weight  was  12.000  lb.,  giving  an 
allowable  maximum  gross  weight  of  23,000  lb.,  was 
found  actually  to  weigh  31,120  lb.,  an  overload  of 
8,120  lb.,  or  about  70  per  cent.  A  fine  of  $200  was  im- 
posed in  this  case.  Another  5-ton  truck  was  overloaded 
8,920  lb. 

At  the  two  traffic-recording  stations,  during  the  two 
14-day  periods,  in  August  and  in  October,  the  total 
vehicles  counted  numbered  75,155,  as  sho\vn  in  the 
accompanying  tables.  Of  this  number,  66,777,  or  89.0 
per  cent,  were  passenger  automobiles;  7,342,  or  9.7 
per  cent,  motor  trucks;  764,  or  1.0  per  cent,  motorcy- 
cles; and  272,  or  0.3  per  cent,  horse-drawn  vehicles. 


During  a  single  day  the  greatest  volume  of  traffic  re- 
ported was  5,784  vehicles  from  8  a.m.  to  6  p.m.  Oct.  16 
at  the  Greenwich  station ;  this  was  a  Sunday,  on  which 
the  passenger  cars  numbered  5.586  and  the  motor  trucks 
only  56.  On  week  days  at  this  station  it  was  not  un- 
usual to  have  more  than  400  trucks  pass  between  8  a.m. 
and  6  p.m. 

At  the  present  time  it  is  possible  to  give  merely  the 
number  of  vehicles  recorded  at  the  two  stations  and 
their  classification  as  to  types.  The  real  story,  of 
course,  will  be  contained  in  the  analysis  of  tonnages, 
length  of  haul,  origin  and  destination  of  trip,  and  the 
other  data  secured  in  the  detailed  census. 

If  is  pointed  out,  in  connection  with  the  October  re- 
sults, at  the  Connecticut-New  York  state  line,  that  the 
period  covered  is  at  the  tail  end  of  the  automobile 
touring  season  and  that  during  mid-summer  the  num- 
ber of  passenger  automobiles  would  have  been  much 
larger  than  that  shown  in  the  table.  The  Boston  Post 
Road  at  the  Greenwich  station  is  of  Warrenite  con- 
struction, with  a  width  of  21  ft.,  while  the  road  at  the 
Enfield  station  is  of  Topeka  type,  18  ft.  wide. 

During  the  day  of  the  Yale-Princeton  football  game, 
Nov.  12,  1921,  a  trafl^ic  census  was  taken  at  seven  sta- 
tions on  roads  leading  in  and  out  of  New  Haven  between 
the  hours  of  8  a.m.  and  8  p.m.,  during  which  time  26,016 
vehicles  were  counted.  Of  this  number  24,022  were  pas- 
senger automobiles  and  1,499  were  motor  trucks.  'T'he 
largest  volume  of  traffic  during  a  single  hour  was  on  the 
Milford  Turnpike  leading  tc  New  York,  and  amounted  to 
1,619  vehicles  between  the  houi-s  of  5  and  6  p.m.,  follow- 
ing the  conclusion  of  the  game;  of  this  number  1,601 
vehicles  were  passenger  cars  (1,569  outbound  and  32 
inbound)    and    15    were   motor   trucks.     The    Milford 


TRAFFIC  CENSUS  AT  GREENT^ICH,  NEAR  C0NNT;CTICUT- 

NEW  YORK  STATE  LINE— OCT 

OBER  3-16,  1921 

n 

■ Motor  Trucks • 

. Mot  or  Cycles 

— Horse-Drawn  Vehicles- 

_ 

Poriod. 

West 

Total 

East 

Went 

Total 

East 

West 

Total 

East 

West 

Tot.al 

Total 

1921 

Hours 

Bound 

Bound 

Bound 

Bound 

Bound 

Bound 

Bound 

Bound 

\  chirlrs 

Oct.     3 

Rain 

l,C36 

1,176 

2,212 

220 

220 

440 

4 

3 

6 

2,664 

Oct.     4 

1,036 

1,288 

2,324 

214 

202 

416 

Oct.     5 

8  am.— 6  p.m. 

l,12D 

1,280 

2,400 

194 

217 

411 

7 

5 

14 

19 

2.841 

Oct.     6 

1,142 

1,288 

2,430 

178 

240 

413 

12 

14 

26 

2,888 

Oct.     7 

6  a.m. — 4  p.m. 

Fair 

974 

1,060 

2,034 

184 

23? 

421 

12 

Oct.    8 

1,190 

1.064 

2,254 

201 

183 

384 

19 

7 

5 

11 

2.675 

Oct.     9 

2.086 

1.694 

3.780 

43 

^n 

Oct.  10 

10  a.m. — 8  p.m. 

Fair 

1,120 

1,176 

2,296 

209 

2IS 

424 

1 1 

18 

8 

16 

24 

2.773 

Oct    10 

»8  p.m.— 8  a.m. 

198 

206 

404 

50 

Oct.  II 

•8  a.m. — 6  p.m. 

Fair 

997 

1,186 

2,183 

166 

197 

363 

19 

6 

8 

14 

2.583 

Oct.  11 

Fair 

568 

262 

830 

77 

28 

105 

7 

1 

2 

3 

111 

Oct.  12 

6  a.m.— 4  p.m. 

1,386 

I.IH 

2.520 

98 

Oct.  13 

6  a.m. — 4  p.m. 
10  a.m.— 8  p.m. 
9  am— 7  p.m. 

Fair 

672 

1.064 

1.736 

185 

216 

401 

10 

6 

15 

not.  14 
Oct.  15 

1,199 

1,120 

2.319 

221 

207 

Fair 

1,805 

1,624 

3,430 

157 

156 

311 

10 

15 

4 

12 

Oct.  16 

8  am.— 6  p.m. 

Fair 

2.744 

2,842 

S,SS« 

39 

17 

19,274 

19,464 

38,7)8 

2,43* 

2,i09 

^  4,947 

170 

260 

4)0 

78 

111 

189 

44,304 

•Night  census. 



_.     -_- 





— 



-. ; 

52 


ENGINEERING     NEWS-RECORD 


Vol.  88.  No.  2 


Turnpike  is  of  concrete  type  construction  and  has  a 
width  of  travel  surface  of  18  ft.  During  the  12  hr. 
period  from  8  a.m.  to  8  p.m.  at  this  traffic  recording 
station,  a  total  of  8,051  vehicles  was  recorded.  The 
counts  during  the  12  hours  at  the  other  six  stations 
were:  4,152;  3,310;  2,7.34;  3,368;  2,763;  1,638.  An 
analysis  of  the  total  of  26,016  vehicles  during  the  day 
showed  passenger  cars  inbound,  11,827;  passenger  cars 
outbound,  12,195;  total  passenger  cars,  24,022;  motor 
trucks  inbound,  766;  motor  trucks  outbound,  733;  total 
motor  trucks,  1,499;  motorcycles  inbound,  108;  motor- 
cycles outbound,  107;  total  motorcycles,  215;  horse- 
drawn  vehicles  inbound,  131 ;  horse-drawn  vehicles  out- 
bond,  149;  total  horse-drawn  vehicles,  280. 

The  foregoing  results  of  traffic  on  the  day  of  a  big 
football  game,  it  should  be  understood,  are  merely  an 
incident  in  the  Connecticut  studies  and  do  not  form  an 
essential  part  of  the  detailed  census,  the  results  of  which 
are  now  under  analysis.  As  a  supplement  to  the  latter 
work,  however,  Commissioner  Bennett  has  completed 
arrangements  for  the  taking  of  a  series  of  airplane 
photographs  on  the  road  leading  from  Bridgeport, 
Conn.,  to  New  York  by  way  of  Greenwich.  This  is 
one  of  the  .state's  heavily  traveled  trunk  line  routes 
and  the  object  of  the  aerial  photographs  will  be  to 
show  the  distribution  of  traffic  and  to  indicate  the 
points  where  improvements  are  needed.  A.  stretch  of 
about  30  miles  is  to  be  covered  and  with  the  relative 
speed  of  the  airplane  and  the  fastest  moving  automobiles 
estimated  at  75  and  30  miles  per  hour  respectively  it 
is  believed  that  much  illuminating  information  can  be 
secured. 

Bucket  Loader  Charges  Batch  Boxes 
From  Stock  Piles 

INDUSTRIAL  railway  haulage  was  operated  with  suc- 
cess last  year  on  the  Detroit-Chapman  road  in  Dicken- 
son County,  Kansas,  by  stock-piling  at  frequent  intervals 
and  rehandling  the  material  with  a  bucket  loader.  This 
road  is  6  miles  long  with  a  pavement  of  1:2:33  concrete 
18  ft.  wide,  8  in.  thick  at  the  center  and  6  in.  thick 
at  the  edges. 

As  the  stone  was  crushed  at  a  small  plant  having  a 
capacity  of  only  about  100  cu.yd.  per  day,  located  1^ 
miles  from  Chapman,  it  was  necessary  to  delay  begin- 
ning construction  until  considerable  material  had  been 
stock-piled.  These  stock-piles  were  made  along  the 
highway  at  intervals  of  about  2,800  ft.  on  pieces  of  land 
rented  for  that  purpose.  The  sand  was  pumped  from 
the  river  approximately  three-quarters  of  a  mile  from 
the  road  at  a  point  one  mile  east  of  Detroit.  This  also 
was  piled  near  the  stone  previous  to  beginning  construc- 
tion. When  sufficient  material  had  been  stock-piled  to 
insure  continuous  operation  the  paving  was  started. 
The  hauling  was  done  both  by  truck  and  by  team, 
depending  on  the  conditions  and  the  availability  of  each. 

Frequent  stock-piling  was  adopted  to  reduce  the 
investment  to  a  minimum.  It  also  provided  an  unlimited 
storage  of  material  comparatively  close  to  the  paver; 
eliminated  the  excessive  cost  of  moving  fi-om  one  set-up 
to  another;  provided  closer  supervision  because  the 
entire  operation  was  within  sight  of  the  superintendent, 
and  eliminated  all  delays  common  to  longer  hauls. 

A  bucket  loader,  equipped  with  a  swivel  spout,  was 
installed  to  load  the  gravel  from  the  stock-piles  into 
batch  boxes  on  industrial  cars.  The  sand,  was  shoveled 
into  the  boxes  and  the  cement  was  dumped  in  by  hand. 


Each  train  consisted  of  four  cars  or  eight  batches,  and 
the  complete  loading  time  of  the  train  averaged  4'. 
minutes,  or  a  batch  every  34  seconds.  A  32-ton  gasoline 
locomotive  hauled  the  trains  to  the  mixer  where  the 
batches  were  transferred  by  a  boom  mounted  on  the 
mixer.  Only  1.890  ft.  of  track  was  necessary  as  the 
batches  were  hauled  both  ways  from  the  .stock-pile.  At 
the  loading  plant  a  .switch  horse  was  used  to  handle 
the  cars. 

Physical  conditions  at  different  locations  of  the  plant 
made  necessai-y  a  change  in  the  i-elative  positions  of  the 
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PLANT  LAYOUT  FOR  CHARGING  BATCH  BOXES  WITH 
BUCKET  LOADER 

stock-piles  and  the  cement  platform  but  it  was  found 
very  easy  to  accommodate  this  system  of  charging  batch 
boxes  to  these  changes.  The  equipment  consisted  of: 
one  l4-E  mixer  with  boom  and  bucket,  mounted  on 
caterpillars;  three  '  right-hand  and  three  left-hand 
switches  complete;  1,890  lin.  ft.  of  track;  12  batch-box 
cars ;  24  batch  boxes ;  2,000  lin.  ft.  of  forms ;  one 
finishing  machine;  one  sub-grader;  four  brakes  for 
batch-box  cars;  one  3i-ton  locomotive;  one  Barber- 
Greene  loader;  one  Case  road  roller,  and  one  4i  x  5-in. 
Barnes  pump.  The  total  cost  of  this  equipment  was 
somewhat  under    25,000. 

A  crew  of  24  men  handled  all  the  work  at  the  mi.xer, 
as  follows :  3  men  covering,  etc.,  1  man  edger,  1  machine 
tamper  engineer,  3  men  on  green  concrete,  1  mixer 
engineer,  2  men  on  batch  transfer,  4  form  setters,  3  men 
light  grading  and  subgrade  machinery,  1  roller  man, 
2  drivers  and  teams,  1  mechanic,  1  pump  man,  and 
1  foreman. 

A  total  of  18  men  handled  the  work  at  the  material 
yard,  as  follows:  1  gasoline  locomotive  engineer,  1 
brakeman,  1  loader  operator,  2  loader  helpers,  1  man  at 
spout,  6  sand  shovelers,  1  sand  leveler,  3  cement  men, 
1  driver*  and  team  to  build  up  stock-piles,  and  1  switch 
horse  and  .  driver. 

With  this  equipment  an  average  of  768  sq.yd.  or  142 
cu.yd.  was  laid  per  10-hour  day,  which  means  an  average 
of  one  batch  every  2  min.  17  sec.  The  maximum  daily 
pour  was  1,110  sq.yd.  in  10  hours  or  205  cu.yd.,  which 
is  a  batch  every  1  min.  35  sec.  On  this  work  a  4-bag 
batch  was  used.  The  superintendent  was  Mr.  J.  W. 
Glidden.  The  contractors  were  the  List  &  Hallett  Cons. 
Co.,  Kansas  City,  Mo. 


Chicago  City  Drawbridges:    Correction 

In  a  note  on  the  highway  drawbridges  at  Chicago,  in 
Engineering  Netcs-Record  of  Nov.  17.  1921,  p.  817.  one 
was  mentioned  as  being  of  the  Strauss  type,  but  there 
are  two  bridges  of  this  type,  at  Polk  St.  and  Jackson  St. 
The  latter  was  designed  foi-  the  Sanitary  District  and 
not  directly  for  the  city.  The  Strauss  patented  girder 
system  of  trunnion  support  is  represented  in  a  number 
of  other  bridges,  which  however,  are  of  the  plain  bascule 
type  (counterweight  rigidly  attached  to  the  moving 
leaf)  and  not  of  the  parallelogram  counterweight- 
linkage  type  (Strauss  type). 
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Mobile  Outfit  Drills  Cores  from 
Concrete  Roads 

Pennsylvania  State  Hig^way  Department  Uses 
the  Specimen  so  Oblained  for  Test  Purposes 

By  D.  E.  Dunn  and  R.  N.  Coolidge 

IngersoU-Rand   Co.,    i\iw   York 

IN  OBTAINING  for  t«st  purposes  cores  drilled  from 
concrete  pavements  the  Pennsylvania  State  Highway 
Department  employees  a  mobile  outfit  comprising  a 
3-ton  motor  truck  carrying  the  following  equipment: 
(1)  A  Calyx  core-drill  (2)  apparatus  for  determining 
bearing  power  of  soil;  (3)  molds  for  concrete  repair 
plugs;  (4)  bins  for  cement,  sand  and  stone  for  repair 
plugs;  (5)  accessory  tools  for  the  woi*k  and  repairs. 


CORE  DRILL  ON  TRUCK  FOR  PAVEMENT  TESTING 

The  drill-head  is  a  patented  type  especially  designed 
for  road-testing  service,  capable  of  taking  cores  from 
2  to  10  in.  in  diameter  from  hard  pavements.  It  is 
driven  by  belt  from  an  8-hp.,  two-cylinder,  four-cycle, 
gasoline  engine  mounted  in  the  forward  end  of  the 
truck  box  with  its  own  radiator  and  ga.soline  tank  so 
as  to  be  independent  of  the  truck  for  power  or  supply. 
The  drill  is  mounted  flu.sh  with  the  end  of  the  truck 
box,  a.s  shown   in  the  photograph. 

Back  of  the  drill-head  is  a  130-gal.  water  tank.  A 
hand  force-pump  is  carried  in  case  of  an  emergency, 
so  that  the  tank  can  be  refilled  from  creeks  or  rivers. 
Ordinarily  not  more  than  3  gal.  of  water  are  used  in 
drilling  a  core  from  an  8-in.  pavement. 


The  drilling  tool  is  a  soft  steel  cylindrical  bit  with 
a  Hat  or  slightly  rounded  face  rotated  approximately 
200  r.p.m.  on  a  thin  layer  of  steel  shot  fed  through  the 
bit  and  lying  between  the  bit  and  the  material  to  be 
drilled.  Pressure  is  exerted  on  the  bit  as  it  rotates, 
breaking  the  shot  into  fine,  sharp-edged  pieces  which 
partially  imbed  themselves  in  the  face  of  the  soft  steel 
bit  and  are  dragged  along  by  it,  thus  abrading  the 
material  below.  A  slot  is  cut  in  the  bit  so  as  continu- 
ally to  work  the  steel  shot  to  the  cutting  face  and  allow 
them  to  he  crushed  between  th  bit  and  the  pavement. 
The  shot  are  fed  through  the  inside  of  the  bit  and  tend 
to  work  toward  the  outside  but  ai'e  caught  by  the  slot 
and  again  forced  under  the  bit.  This  cycle  repeats 
until  the  shot  are  ground  to  a  fine  powder  light  enough 
to  be  carried  to  the  surface  by  the  water.' 

Water  is  fed  to  the  cutting  face  to  cool  the  bit  and 
wash  the  cuttings  from  the  hole.  As  the  drilling  piv)g- 
resses  a  cylindrical  ring  is  cut  away  and  the  core  pro- 
trudes up  inside  the  bit.  When  the  hole  has  been  drilled 
through  the  pavement,  the  bit  is  raised  and  the  core 
lifted  out  and  mai-ked  for  future  identification  when 
shipped  to  the  laboratory  in  Harrisburg  where  it  is 
tested.  For  work  of  this  sort  a  majority  of  states  use 
a  Ti-in.  bit  which  takes  a  core  approximately  61  in. 
in  diameter. 

In  starting  a  hole  on  the  flat  road  surface  a  guide 
board  is  used  for  centering  and  holding  the  bit  in  place. 
After  penetrating  i  in.  the  bit  follows  the  circular 
groove  which  it  has  cut.  A  ring  of  wet  waste  or  rags 
wrapped  around  the  bit  and  jammed  between  the  board 
and  the  pavement  has  been  found  by  some  operators  to 
be  efficacious  in  starting  the  hole,  as  the  waste  holds 
the  shot  to  the  bit.  Shot  should  be  fed  at  frequent 
intervals  and  in  small  quantities.  An  ounce  or  two 
at  a  time  is  better  than  larger  feedings  at  longer  inter- 
vals. A  7 2 -in.  bit  will  drill  through  an  8-in.  concrete 
pavement  in  from  15  to  25  min.  Three  pounds  of 
shot,  which  is  inexpensive,  is  an  ample  allowance  for 
each  hole. 

Care  should  be  taken  not  to  use  too  much  water 
because  the  bit  does  its  best  work  in  a  thin  sludge  of 
ground  shot  and  rock,  with  suflicient  water  to  carry 
to  the  surface  only  the  finest  rock. 

When  .starting  a  trip,  the  core-drill  crew  is  furnished 
a  complete  itinerary,  with  exact  locations  on  the  vari- 
ous roads  to  be  drilled.  In  addition  they  are  directed 
to  drill  cores  from  and  take  observations  at  any  point 
where  unusual  conditions  are  indicated.  They  average 
three  to  four  cores  per  mile  of  road,  or  approximately 
one  every  1,500  ft.,  plus  the  extras  for  unusual  con- 
ditions. 

With  a  .soil  drill  bit,  in  place  of  the  concrete  drill  bit, 
a  1-  or  2-ft.  soil  core,  about  21  in.  in  diameter,  is 
removed.  After  the  concrete  coi-e  has  been  secured 
these  soil  samples  are  for  laboratory  study. 

While  traveling  from  one  location  to  another  con- 
crete repair  plugs  are  cast  in  special  molds.  The  di- 
ameter of  these  is  a  little  smaller  than  that  of  the  bored 
hole.  A  4  per  cent  .solution  of  calcium  chloride  is  used 
in  the  mix  to  accelerate  the  .set.  It  is  only  a  moment's 
work  to  place  and  grout  one  of  these  repair  plugs  with 
quick  setting  cement  so  that,  when  the  testing  outfit 
moves  on  to  the  next  place  the  road  is  left  in  good 
condition. 

The  drilling  outfit,  which  was  developed  by  the 
Ingersoll-Rand  Co.,  averages  16  cores  per  day. 
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12  Years'  Experience  with  Bituminous  Penetration  Work 
on  Kansas  City  Boulevards  and  Park  Roads 

A  Review  of  Practice  Since  1910  When  Oil  Binder   Was   First   Tried   on    Macadam   Roads — 
Asphalt    Binder    Now   Favored — Maintenance    Costs    Given 

By  Fred  Gableman 

Engineer,  Board  of  Park   Commissioners,  Kansas  City,  Mo. 


SINCE  the  decision  was  reached  in  the  spring  of 
1910  to  adopt  bituminous  penetration  methods  for 
new  construction  and  for  maintenance  and  resurfacing 
of  the  original  waterbound  macadam  pavements  form- 
ing the  90-mile  park  drive  and  boulevard  system  of 
Kansas  City, .  Mo.,  maintenance  and  repair  costs,  for 
the  12-year  period,  have  averaged  4.385c.  per  square 
yard  per  year.  Starting  with  the  experimental  ap- 
plication of  a  light  residuum  oil  in  1906,  materials  and 
methods  have  been  constantly  studied  and  improved 
until  the  present  practice,  involving  the  use  of  an 
asphaltic  binder  by  the  penetration  method,  pi'oduces 


material  than  the  native  limestone,  was  used  to  with- 
stand the  wear  of  steel-tired  vehicles  and  shod  horses. 

As  it  was  difficult  to  get  shipments  of  granite  or 
trap  rock  the  specifications  were  changed  in  1901  to 
use  coarse  bank  gravel  for  the  wearing  surface,  still 
retaining  limestone  for  the  second  course  and  the  base. 

In  1900  the  construction  of  the  pavement  within  the 
parks  began.  As  the  traffic  on  these  roadways  was  less 
than  on  the  boulevards,  they  were  constructed  entirely 
of  native  limestone  in  two-course  work,  12  in.  thick. 

The  specifications  were  changed  again  in  1904  to  use 
native  limestone  in  the  wearing  surface  course  in  all 


REPAIR  CREW  ON  KANSAS  CITY  BOULEVARD,  USING  500-GAL.  KETTL.E 


results  which  are  believed  to  compare  favorably,  with 
the  best  types  of  mixed  bituminous  construction. 

The  standard  width  for  the  boulevards  originally 
recommended  by  George  E.  Kessler,  landscape  archi- 
tect, and  adopted  by  the  first  Board  of  Park  Commis- 
sioners in  1893,  was  100  ft.  with  a  central  roadway 
40  ft.  wide,  and  parking  30  ft.  wide  on  each  side. 
The  standard  for  construction  was  macadam  pavement, 
12  in.  in  depth,  a  concrete  combined  curb  and  gutter, 
and  concrete  sidewalk.  Results  have  demonstrated 
the  wisdom  of  that  original  plan.  The  only  changes 
in  construction  have  been  the  oiled  surface  and  bitu- 
minous binder  in  the  wearing  surface  of  the  pavement 
and  an  increased  width  of  roadways,  on  account  of  the 
immense  automobile  traffic,  of  50  ft.  wide  in  the  boule- 
vards recently  acquired  and  on  older  main  arteries  50 
and  60  ft.  The  commission  is  empowered  to  regulate 
the  class  of  traffic  on  the  boulevard  system. 

In  constructing  the  boulevard  a  local  limestone,  some- 
what soft  for  paving  purposes,  having  a  French  coeffi- 
cient wear  of  6.3  to  8.3  was  employed;  its  use  was  justi- 
fied because  of  its  availability.  During  the  first  few 
years,  beginning  in  1896,  a  three-course  macadam  pave- 
ment  13  in.  thick,   with  a  wearing  course   of  harder 


pavement  construction  on  the  boulevards  as  well  as 
the  park  roads.  All  the  roadways  paved  were  given 
daily  maintenance.  This  consisted  of  sweeping,  making 
repairs,  and  daily  sprinkling  with  water. 

With  the  advent  of  the  automobile  a  new  and  difficult 
problem  arose  in  maintenance  and  in  binding  the  sur- 
face of  the  pavement,  for  constant  wear  and  raveling 
made  a  material  increase  in  the  cost  of  maintenance. 
In  September,  1906,  W.  H.  Dunn,  superintendent  of 
parks,  began  experiments  by  sprinkling  the  pavements 
with  a  light  residuum  oil  from  the  Kansas  oil  fields. 
The  oil  cost  77k.  per  barrel  of  42  gal.  on  the  track. 
The  cost  of  oiling  the  roadways  for  the  fiscal  year  1907 
averaged  $0.01055  per  sq.yd.,  which  covered  labor, 
screenings  and  oil.  The  oil  was  applied  by  an  ordinary 
street  sprinkling  wagon  equipped  with  a  tin  trough 
perforated  with  I -in.  holes  about  IJ  in.  apart.  To  make 
a  light  dressing  and  absorb  the  excess  oil  limestone 
screenings  were  cast  over  the  surface  and  rolled  with 
a  6-ton  roller.  Two  applications,  one  in  the  early  sum- 
mer and  one  in  the  early  fall,  were  found  sufficient  to 
allay  the  dust  for  the  entire  season. 

The  oiling  operation,  continued  in  1907  and  1908- 
produced  a  direct  saving  of  48  per  cent  in  the  ;prink. 
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ling  charge  of  oil  as  against  water.  The  oil  used  wa 
the  residuum  crude  oil  obtained  from  the  Kansas  oil 
fields,  testing  between  19  deg.  and  21  deg.  Baume  at 
(iO  deg.  P.,  or  an  average  specific  gravity  of  0.93.  This 
has  been  the  standard  grade  of  oil  used  in  the  major 
portion  of  all  oiling  operations  to  the  present  time. 
During  the  summer  this  grade  of  oil  has  the  right 
consistency  to  be  applied  without  heating.  The  first 
application  took  about  i  gal.  per  sq.yd.  and  cost  about 
1 2  c.  per  sq.yd.,  including  labor,  screenings  and  oil,  with 
oil  costing  80  c.  per  barrel  of  42  gal.  on  the  track.  After 
the  first  application  less  oil  was  required. 

This  oil,  having  a  paraffin  base,  left  the  pavement 
slippery  for  a  few  days.  Having  only  a  small  asphalt 
content,  there  was  very  little  binding  quality  in  it. 
Experiments  were  made,  using  different  grades  of 
heavier  oil  with  a  larger  percentage  of  asphalt,  and 
also  by  mixing  from  10  to  33]  per  cent  of  asphalt  with 
the  residium  oil,  with  the  result  that  the  slippery  con- 
dition was  largely  eliminated,  a  better  bond  of  the  sur- 
face materials  was  made,  and  the  treatment  lasted  much 
longer.  These  heavier  grades  and  mixtures  of  oil, 
however,  had  to  be  heated  before  application. 

The  successive  applications  of  oil  and  screenings  and 
the  dust  gathered  in  the  oiled  surface,  builds  up  a  mat 
which,  during  the  summer,  is  flexible  and  makes  an  ideal, 
smooth  surface  for  travel.  But  during  the  winter,  the 
oil  gradually  evaporating,  the  mat  loses  its  life  and 
becomes  brittle.  Towards  spring,  and  especially  after 
snows,  when  chains  have  to  be  used  on  the  cars,  the  mat 
becomes  broken  and  ragged.  These  broken  patches  leave 
places  for  the  accumulation  of  water  during  the  spring, 
causing  a  softening  of  the  surface  material  and  a  rapid 
deterioration  before  it  is  warm  enough  to  apply  new 
oil.  This  condition  first  became  noticeable  in  the  spring 
of  1909  and  continued  as  the  mat  became  thicker.  The 
experience  with  the  oiling  operation  during  the  winter 
and  spring  months  and  the  experiments  with  mixtures 
of  oil  and  asphalt  led  to  the  conclusion  that  a  bitu- 
minous binder  should  be  used  in  the  wearing  surface 
course  in  the  new  construction  work,  and  in  repairs  and 
resurfacing  work  on  the  old  pavements. 

Refined  Tar  Used 

In  the  spring  of  1910,  the  specifications  were  changed 
to  use  refined  tar  as  a  binder  in  the  wearing  surface. 
The  base  course,  7  in.  in  depth,  was  constructed  of 
hand-broken  stone  or  crusher-broken  stone,  as  before. 
The  top  course,  5  in.  in  depth,  was  of  crushed  lime- 
stone from  11  to  2i  in.  in  size,  60  to  75  per  cent  of 
which  ranged  from  2  to  2J  in.  To  this  course,  com- 
pacted by  rolling,  a  dressing  of  refined  tar  was  applied 
at  a  temperature  of  not  less  than  280  deg.  F.  in  sufli- 
cient  quantity  to  cover  all  parts  of  the  pavement  and 
until  the  tar  appeared  at  the  surface,  which  required 
not  less  than  li  gal.  per  sq.yd.  A  covering  of  lime- 
stone grit  to  absorb  the  excess  of  tar  and  fill  all  voids 
was  applied  and  rolled.  It  was  found  that  some  of  the 
tar  went  into  the  base  course  and  hence,  in  later  work, 
an  amount  of  binder  rock  and  grit  was  rolled  into  the 
base  course  sufficient  to  fill  the  voids  and  thus  keep  the 
tar  in  the  top  course. 

The  tar  used  was  Tarvia  X.  It  was  applied  with  a 
pressure-tank  wagon  equipped  with  a  hose  to  distribute 
the  material  and  a  fire  box  under  the  tank.  After  the 
pavement  was  used  a  few  days  a  light  dressing  of 
residuum  oil  waa  applied,  to  be  absorbed  by  the  dust 


and  screenings  left  on  the  surface.  This,  with  suc- 
cessive very  light  oil  and  sci-eening  dressings,  built  up 
a  mat  and  weatherproofed  the  pavement  so  that  there 
was  no  coking  or  disintegration  of  the  tar  in  the  sur- 
face. The  first  pavement  of  this  construction  is  still 
in  use,  but  the  life  has  about  gone  out  of  the  tar,  as 
evidenced  by  the  disintegration,  pitting  of  the  surface 
and  repairs  during  the  past  year.  The  cost  of  this 
pavement  averaged  about  $1.35  per  sq.yd.  by  contract, 
with  the  stone  costing  $1.50  on  the  work,  Tarvia  10c. 
a  gallon,  labor  $2  and  teams  $4  a  day  of  8  hours. 

AsPHALTic  Binder  Adopted 

In  seeking  a  bituminous  material  with  more  i-esiliencc 
and  lasting  quality,  that  would  not  become  brittle  in 
winter  nor  bleed  during  summer,  experiments,  made 
with  asphaltic  cement  of  such  consistency  that  it  could 
be  applied  by  the  penetration  method,  led  to  the  speci- 
fication of  this  material  in  a  contract  let  in  the  fall  of 
1911.  This  pavement  was  constructed  in  three-course 
work,  the  base  course,  6  in.  in  depth,  constructed  as 
before,  a  second  course,  4  in.  in  depth,  constructed  and 
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water-bound  the  same  as  the  top  course  in  the  water 
bound  macadam  pavement,  and  then  a  2-in.  bituminou. 
penetration  weai-ing  surface  course,  using  Bermu 
asphalt  as  the  binder.  This  top  course  was  construe'  - 
of  crushed  limestone  ranging  in  size  from  1  to  2i  . 
the  surface  being  left  open  and  porous  to  permit  the 
penetration  of  the  bituminous  binder.  An  application 
of  not  less  than  Ij  gal.  of  asphaltic  cement  was  spread 
by  hand,  using  a  fan-shaped,  lipped  pouring  can.  By 
careful  application  the  asphalt  was  spread  uniformly- 
and  the  (|uantity  gaged  closely  by  this  method.  The 
asphalt  was  heated  on  the  work  in  500-gal.  kettles 
equipped  with  fire  boxes  and  applied  at  a  temperature 
of  from  325  deg.  to  350  deg.  F.  Immediately  after  the 
application  of  asphaltic  cement  a  layer  of  limestone 
grit,  ranging  in  size  from  1  to  •/  in.  was  spread  to  fill 
the  voids,  then  rolled  with  a  7-ton  roller.  The  surface 
was  then  swept  clean  of  all  dust  and  loose  particles  of 
macadam,  and  a  second  application  of  \  to  ',  gal.  of 
asphaltic  cement  per  scj.yd.  was  spread,  covered  with  a 
thin  dn-ssing  of  limestone  grit,  and  rolled.  This  j.ave- 
mciit  has  received  a  tremendous  amount  of  mixed  Irafll'; 
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and  is  still  in  excellent  shape,  with  scarcely  any  mainte- 
nance outside  of  the  daily  sweeping  and  cleaning. 

The  specifications  for  three-course  bituminous  maca- 
dam pavement,  using  asphaltic  cement  as  a  binder,  were 
used  until  the  spring  of  1916,  when  alternate  speciiica- 
tions  were  issued  for  the  bituminous  binder  material, 
using  either  refined  tar  or  asphaltic  cement  and  giving 
the  contractor  the  privilege  of  bidding  on  either  one. 
The  construction  of  the  three-course  pavement  using 
asphaltic  cement  remained  the  same,  except  that  the 
second  course  was  rolled  dry.  The  construction  of  the 
two-course  pavement  using  refined  tar  remained  the 
same  as  before,  but  as  the  top  course,  5  in.  in  depth, 
was  too  thick  for  thorough  penetration  and  had  no  seal 
coat,  the  specifications  were  changed  in  1917  to  make 
the  construction  and  the  amount  of  bitumen  used  the 
same  in  both  pavements.  Contracts  were  let  for  both 
classes  of  pavements  at  about  the  same  price,  and 
ranged  from  $1.13  to  $1.-53  per  sq.yd.,  with  asphaltic 
cement  at  $20  per  ton,  Tarvia  at  10c.  per  gallon,  stone 
$1.50  per  cu.yd.  delivered  on  the  work,  labor  $2  and 
teams  $4  per  day  of  8  hours. 

Asphaltic  Cement  Preferred 

By  close  observation  and  analysis  of  the  two  classes 
of  pavements  up  to  the  present  time,  the  asphaltic 
cement  is  found  to  give  a  better  result  than  the  refined 
tar,  in  that  it  is  more  resilient,  has  more  lasting  quality, 
withstands  the  extreme  difference  in  temperatures  be- 
tween the  winter  and  summer  months  without  becoming 
so  brittle  in  winter  or  bleeding  so  much  in  summer. 
During  the  past  year  these  alternate  specifications  have 
been  separated  and  entirely  rewritten,  the  experience 
and  best  method  of  construction  by  the  penetration 
method  to  date  being  embodied.  The  two  specifications 
are  exactly  the  same  as  to  construction  and  amount  of 
bitumen,  the  one  specifying  asphaltic  cement  and  the 
other  refined  tar. 

The  cost,  by  contract,  of  the  pavement  with  asphaltic 
cement  as  a  binder  for  the  past  two  years  has  averaged 
$2.26  per  sq.yd.,  with  asphalt  at  $30  per  ton,  stone 
$2.50  per  cu.yd.  delivered  on  the  work,  labor  $4  per  day 
of  8  hours,  and  $3  per  hour  for  trucks  of  4  and  5  tons — 
trucks  being  used  almost  entirely  instead  of  teams. 

Different  brands  of  asphaltic  cement  have  been  used 
as  a  binder  in  the  wearing  surface  of  the  pavement, 
but  the  major  portion  has  been  Texaco  96,  which  has 
run  very  uniform  in  its  tests  and  given  e.xcellent  re- 
sults. The  Bermudez  asphalt  used  in  the  first  contract 
of  this  class  of  pavement  is  a  material  whose  higher 
price  has  barred  it  in  competitive  contract  work. 

This  asphalt  binder  material  is  of  such  consistency 
that,  under  the  constant  rubber-tired  traffic,  it  absorbs 
the  dust  and  grit  on  the  surface  of  the  pavement  and 
maintains  a  dustless  pavement  without  the  addition  of 
the  oil  dressing  necessary  on  the  old  waterbound  pave- 
ments. Yet  it  is  firm  enough,  with  the  elimination  of 
the  heavy  trucks  from  the  boulevards,  and  has  bond 
enough  with  the  native  limestone  to  maintain  a  splendid 
pavement,  needing  scarcely  any  maintenance,  outside  of 
the  daily  sweeping  and  cleaning,  since  it  was  fix-st 
used  10  years  ago.  With  the  penetration  method  it 
is  found  that  the  seal  coat  is  necessary  to  give  the 
surface  a  thorough  bond. 

The  equipment  for  applying  the  asphalt  consists  of 
two  500-gal.  portable  kettles  equipped  with  fire  boxes, 
several    fan-shaped,    lipped    pouring    cans,    two    carts 


of  1-cu.yd.  capacity,  and  one  7-ton  roller,  together  with 
a  force  of  13  men.  The  two  kettles  are  placed  side  by 
side  on  the  pavement  just  back  of  the  pouring;  1  man 
fires  the  kettles  and  1  man  feeds  fresh  asphalt  into 
the  kettles ;  3  men  fill  the  pouring  cans  and  cany  them 
to  the  man  pouring  asphalt;  1  skilled  man  pours  the 
asphalt  as  the  cans  are  handed  him;  2  men  load  grit 
into  the  carts;  1  man  tends  to  the  horse  and  cart, 
taking  it  back  and  forth;  3  men  .spread  the  grit;  and  1 
man  operates  the  rolling.  The  pouring  extends  to  75 
ft.  in  front  of  the  kettles  on  the  first  coating,  when  they 
are  moved  up  to  the  edge  of  the  pouring  and  75  ft. 
poured  in  advance  again.  On  the  seal  coat,  one  kettle 
at  a  time,  alternately,  is  moved  to  75  ft.  in  advance  of 
the  pouring  and  the  pouring  extended  75  ft.  each  way. 
With  this  outfit,  2,100  sq.yd.  on  the  first  application 
of  13  gal.  per  sq.yd.  and  3,200  sq.yd.  on  the  seal  coat 
of  i  gal.  per  sq.yd.  can  be  poured  per  day  of  8  hours. 
A  skilled  man  can  spread  the  asphalt  uniformly,  which 
is  essential  with  this  class  of  pavement.  This  is  some- 
what of  a  crude  method  of  application  but  admirable 
and  economical  results  have  been  attained. 

Simultaneously  with  the  use  of  bitumen  as  a  binder 
in  construction  work,  asphalt  began  to  be  used  as  a 
binder  in  repair  and  resurfacing  work,  with  the  result 
that  the  old  method  of  water-binding  repairs  was  soon 
discarded.  Various  changes  have  resulted  in  the  fol- 
lowing equipment  and  method  of  repairs  which  have 
been  used  for  the  past  five  years. 

Equipment  and  Methods  for  Repairs 

The  equipment  for  each  park  district  consists  of  250 
and  500-gal.  portable  kettles,  several  pouring  cans  and 
fiber  hand  brooms,  wagons  and  a  7-ton,  tandem  roller. 
The  patrol  outfit  on  starting  out  from  the  district  oper- 
ating yard,  takes  one  wagon  loaded  with  limestone 
binder  rock  and  grit,  one  or  two  barrels  of  asphalt,  and 
a  250-gal.  kettle  filled  with  two  barrels  of  asphalt, 
hitched  onto  the  rear  of  the  wagon,  two  pouring  cans, 
a  fiber  hand  broom,  and  a  7-ton  roller.  The  binder  rock 
is  from  3  to  li  in.  in  size  and  the  grit  from  l  to  3  in.  in 
size.  The  dust  and  loose  particles  are  swept  out  of 
the  ragged  or  pitted  surface  of  the  pavement,  which  is 
then  filled  with  binder  rock,  rolled  solid  and  unifoi-m. 
Then  a  coating  of  hot  asphalt  is  poured  over  the  patch 
and  covered  with  a  dressing  of  grit  sufficient  to  fill 
the  voids,  the  grit  broomed  evenly  over  the  patch  and 
rolled  again.  The  next  time  the  patrol  outfit  goes  over 
the  boulevard,  a  light  dressing  of  asphalt  and  screenings 
is  spread  over  the  larger  patches  and  rolled  again  to 
give  a  seal  coat  and  smooth  surface  for  travel. 

On  more  extensive  repairs,  a  500-gal.  kettle  and  two 
wagons,  one  for  grit  and  one  for  coarser  rock,  are  used. 
The  rock  is  deposited  in  piles  on  the  side  of  the  road- 
way by  truck.  The  roadway  is  first  swept  with  a 
rotary  street-sweeping  broom,  the  patches  then  swept 
out  by  hand  and  repairs  made  as  last  described. 

On  sections  of  boulevards  where  the  surface  of  the 
old  waterbound  pavement  has  be.come  so  ragged  and 
pitted  that  it  needs  repairs  over  a  large  portion  of  the 
pavement,  a  new  bituminous  wearing  surface  is  con- 
structed. On  short  sections  this  resurfacing  is  done  by 
the  repair  crews  in  the  maintenance  work.  On  larger 
sections,  where  the  old  pavement  has  been  in  use  from 
10  to  15  years,  the  resurfacing  is  done  by  contract  and 
the  cost  taxed  against  the  abutting  property. 

Resurfacing  work  began  in  1913  with  the  I'epair  crew. 
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as  an  experiment.  After  the  old  surface  had  been  re- 
moved a  2-in.  bituminous  macadam  wearing  surface  was 
constructed  in  the  same  manner  as  for  new  construc- 
tion. The  seal  coat  was  omitted  at  first,  but  it  was 
found  necessary  the  next  season  to  go  over  this  work 
again  with  a  seal  coat  to  give  a  smooth  surface  for 
travel.  The  success  of  these  experiments  was  followed, 
in  1914,  with  a  contract  at  59ic.  per  sq.yd.  to  resurface, 
with  a  bituminous  macadam  including  the  seal  coat,  a 
heavily  traveled  boulevard  1  mile  in  length.  The  re- 
sults have  been  excellent. 

In  all  recent  resurfacing  work  the  old  macadam  sur- 
face is  swept,  then  scarified  to  break  the  oil  crust  and 
loosen  the  macadam  surface,  the  oil  crust  and  dirt  are 
raked  off  and  the  top  course  then  rolled.  This  prepares 
the  old  surface  to  give  a  better  bond  between  the  old 
and  new  pavement.  A  3-in.  bituminous  wearing  sur- 
face is  then  constructed  in  the  same  manner  as  for  new 
construction. 

On  resurfacing  work  now  under  construction,  a  pres- 
sure distributor  is  being  used  successfully  to  apply 
the  asphalt.  It  has  a  1,040-gal.  tank  mounted  on  a 
motor  truck  chassis  and  equipped  with  a  fire  box  to 
maintain  the  heat  after  the  asphalt  is  heated  to  the 
I'equired  temperature  at  the  plant,  and  distributes  the 
asphalt  under  a  pressure  of  65  lb.  This  contract  was 
let  at  $1.37  per  sq.yd.,  which  includes  the  excavation  and 
removal  of  about  3  in.  of  the  old  macadam  surface — 
there  being  street-car  tracks  in  the  center — and  the 
construction  of  the  standard  3-in.  bituminous  macadam 
wearing  surface. 

With  the  advent  of  the  oil  and  bituminous  surface  on 
the  pavement  and  the  rubber-tired  vehicle,  a  flatter 
crown  than  originally  provided  was  found  advisable  to 
relieve  the  slippery  condition  during  wet  weather.  The 
crown  has  been  changed  to  9  in.  on  the  40-ft.  roadways 
on  grades  less  than  2  per  cent,  8  in.  on  grades  of  2  to  4 
per  cent,  and  7  in.  on  grades  of  more  than  4  per  cent. 
On  50-ft.  roadways  a  crown  of  12,  11  and  10  in.,  and 
on  60-ft.  roadways  a  crown  of  15,  14  and  13  in.  has 
been  adopted  on  the  corresponding  grades,  the  parabola 
still  being  used  for  the  curvature. 

Maintenance  Costs 

The  oiling  operation  on  the  old  waterbound  macadam 
pavement  has  been  continued  each  year  to  keep  life  in 
the  oil  mat  and  to  lay  the  dust.  After  the  first  few 
applications  of  oil  it  takes  a  very  light  dressing  of  oil 
on  each  application.  This  necessitates  an  equipment  by 
which  the  amount  of  oil  can  be  gaged  to  the  fractional 
part  of  a  gallon.  In  1913,  the  old  gravity  oil  sprinkler 
was  replaced  with  a  pressure  distributor  made  in  the 
Board  of  Park  Commissioners'  shops.  This  pressure 
oiler  consists  of  a  centrifugal  pump  attached  to  a  steel 
oil  tank  mounted  on  the  running  gears  of  the  former 
water  sprinklers. 

In  oiling,  only  one-half  of  the  roadway  is  treated  at 
a  time,  leaving  the  other  one-half  open  for  trafllc.  The 
oiling  is  immediately  followed  up  with  a  light  dressing 
of  limestone  grit.  The  oil  if  left  to  penetrate  into  the 
surface  for  about  three  days  before  the  other  one-half 
of  the  roadway  is  oiled. 

The  average  oiling  is  at  the  rate  of  0.07  gal.  per  sq.yd. 
It  cost  in  1914,  $0,004  per  sq.yd.  for  one  application  or 
$0.00802  per  square  yard  for  the  year  which  included 
cost  of  labor,  limestone,  grit  and  oil,  the  oil  co.stinK  2;c. 
a  gallon  loaded  into  oil  wagon.    In  1920,  it  cost  $0.00525 


per  square  yard,  only  one  application  being  made,  with 
oil  costing  GJc.  per  gallon.  The  slight  difference  in  cost 
per  square  yard  as  against  the  greater  difference  per 
gallon  for  oil  is  due  to  the  use  of  less  oil. 

As  the  success  of  the  experiments  became  evident 
the  penetration  method  was  continued  and  perfected  be- 
cause the  Park  Department,  with  the  limited  funds  at 
hand  each  year,  was  not  justified  in  the  purchase  of  the 
expensive  machinery  and  equipment  necessary  for 
mixed  bituminous  concrete  pavement,  nor  have  the  con- 
tractors under  competitive  bidding  been  justified  in  this 
purchase  for  the  contract  work  on  the  boulevards  for 
the  amount  of  pavement  constructed  each  year.  With 
proper  construction  and  proper  consistency  of  the  bitu- 
minous material,  however,  a  bituminous  penetration 
pavement  has  been  obtained  with  the  native  limestone 
that  is  very  close,  if  not  the  equal  to,  mixed  bituminous 
concrete. 

The  success  of  a  pavement  is  gaged  by  its  original 
cost,  its  serviceability,  its  durability  and  its  cost  of 
maintenance.  The  following  analysis  of  the  cost  of 
maintenance  for  a  period  of  20  years  is  for  two  boule- 
vards that  receive  an  average  amount  of  travel. 

Benton  Boulevard)  through  the  South  Park  District.  2.14  miles 
in  length,  original  cost  of  construction  $1.65   per  .square  yard. 

Cleaning     $0,396  per  sq.yd. 

Sprinkling,   oiling  since    1906 0.283  per  sq.yd. 

Repairs      0.411  per  sq.yd. 


Average  total  cost  of  maintenance  for  the  20  years. $1,090  per  sq.yd. 
Armour  Boulevard  in  the  Westport  Park  District.  1.25  miles  in 
length,  original  cost  of  construction  $1..59  per  square  yard. 

Cleaning     $0,407  per  sq.yd. 

Sprinkling,    oiling    since    1906 0.283  per  sq.yd. 

Repairs     0.367  per  sq.yd. 

.\verage  total  cost  of  maintenance  for  20  y.ais.  .  .$1.0.'i7  per  sq.yd. 

The  figures  show  that  the  cost  of  maintenance  on 
these  two  boulevards  was  only  a  little  over  5c.  per 
square  yard  per  year  for  a  20-year  period. 

The  average  cost  per  square  yard  of  the  entire  road- 
way system  on  the  boulevards  and  parks  for  the  past  12 
years  has  been  $0.04385  per  square  yard  per  year,  dis- 
tributed as  follows: 

Cleaning     $0.01401  per  sq.yd. 

Oiling     0.01320  per  sq.yd. 

Repairs     0.01664  per  sq.yd. 


Total  cost  per  year   for   12 


1.0438.1  per  sq.yd. 


Truck  Overloads  Checked  in  New  Jersey 

Twenty-five  per  cent  of  the  motor  trucks  weighed 
on  New  Jersey's  new  roadside  scales  at  East  Paterson, 
Newark,  Trenton  and  Camden  are  found  to  be  over- 
loaded from  1,000  to  19,000  lb.  The  average  overload, 
according  to  data  from  the  Motor  Vehicle  Department, 
ranges  from  3  to  5  tons. 

Many  trucks  are  overloaded  6  and  7  tons.  In  some 
instances  trucks  are  so  overloaded  that  the  springs 
are  pressed  down,  allowing  the  load  to  rest  on  the  axle, 
the  tires  being  flattened  out  so  that  the  entire  unsprung 
load  is  transmitted  through  the  flanges  of  the  wheels 
to  the  road. 

Many  cases  have  been  found  where  owners  have 
mis-.stated  the  capacity  of  their  trucks  in  order  to 
secure  lower  license  fees.  The  weighing  at  Irregular 
intervals  at  various  points  is  causing  licensee  for 
greater  loads  to  be  taken  out,  thereby  increasing  the 
revenue  to  the  Slate. 

In  addition  to  those  mentioned  above,  ."scales  will 
be  built  at  Phillip.sburg  and  Jersey  City,  with  capaci- 
ties of  60  tons.  These  scales  were  secured  from  sur- 
plus war  materials  of  the  United  States  Government. 
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Special  Methods  in  Using  Slag  in 
Concrete  Roads 

Aggregate  Proportioning  and  Handling  and  Finish- 
ing Method.s  Different  for  Slag  Concrete 
— Surplus  Train  Service  Profitable 

SLAG  concrete  was  successfully  used  last  year  on 
about  18  miles  of  heavy-section  concrete  road  between 
Cleveland  and  Akron,  Ohio.  This  is  perhaps  the 
most  extensive  use  of  slag  in  trunk  road  construction 
of  which  there  is  record.  It  called  for  somewhat  differ- 
ent methods,  particularly  in  finishing  the  slab,  and  for 
an  adjustment  by  trial  of  the  proportions  to  obtain 
the  most  easily  worked  mixture.  These  modifications 
in  methods,  an  over-equipped  haulage  system,  the  de- 
velopment of  a  subgrade  finisher  and  a  steadily  good 
ijrogress,  lend  interest  to  a  substantially  straightfor- 
ward concrete  road  building  operation. 

There  is  a  heavy  motor  truck  traffic  between  Cleve- 
land and  Akron  and  the  new  road  is  intended  as  a  trunk 
line  for  this  traffic.  It  is  concrete,  18  ft.  4  in.  wide,  10 
in.  thick  at  the  center  and  8  in.  thick  at  the  edges,  with 
a  reinforcement  of  32-lb.  mesh,  6  in.  above  the  bottom 
of  the  slab.    There  will  be  6-ft.  shoulders.    The  ditches 


PAVING  OUTFIT  FOR  SLAG  CONCRETE  ROAD 

have  slopes  of  1  on  IJ.  Slag  for  concrete  .was  the 
choice  of  the  contractor,  it  being  at  his  option  to 
choose  that  material  subject  to  specifications.  Nominal 
proportions  of  1:1^  :3  were  specified,  but  the  proportions 
actually  used  were  more  nearly  1:14:22. 

Central  proportioning  and  batch  box  haulage  by 
industrial  railway  to  a  21-cu.ft.  paving  mixer  and 
finishing  machine,  was  the  general  method  adopted  by 
the  contractor.  An  average  progress  of  450  ft.  a  day, 
for  the  season,  was  made,  and  on  several  occasions  the 
day's  work  was  over  700  ft. 

A  hilly  route  made  the  hauling  of  the  dry  batches 
one  of  the  largest  problems  of  the  work.  There  was 
hardly  a  level  stretch  in  the  17'.  miles  of  road  con- 
structed. The  maximum  grade  wa.s  7  per  cent  and 
there. were  several  grade.,  of  from  3  to  5  per  cent.  On 
Ihe   heavy  grades  train   lengths   had   to   be  cut   down 


and  helper  engines  used.  With  6-ton  gasoline  engines, 
an  eleven-car  train  could  be  handled  on  grades  up 
to  3  per  cent  and  then  the  train  had  to  be  cut  to 
eight  cars.  For  grades  exceeding  3'  per  cent  a  helper 
engine  was  required  to  handle  an  eight-car  train. 
Without  help,  a  6-ton  gasoline,  generally  speaking,  was 
limited  to  a  3  per  cent  grade  with  an  eight-car  train. 
There  was  a  rather  mixed  equipment  of  cars — many 
makes  with  all  sorts  of  journals — but  all  cars  showed 
excessive  axle  breakage  charged  to  crystallization.  With 
the  many  different  cars,  the  trains  were  also  hard 
to  pull.  Nine  locomotives,  three  8-ton  steam,  one  8-ton 
gasoline  and  five  6-ton  gasoline,  were  employed.  The 
8-ton  gasoline  was  purchased  so  late  in  the  season 
that  it  is  hardly  correct  to  count  it  in  the  regular 
outfit  and  also  one  of  the  steam  locomotives  was  so 
decrepit  that  it  counted  for  only  about  half  a  locomo- 
tive. With  seven  and  a  fraction  locomotives  capable 
of  full  service  and  a  maximum  haul  of  seven  miles,  the 
industrial  railway  was  unusually  high  powered.  Gen- 
erally about  two  locomotives  were  stationed  on  hills  as 
helpers  which  left  five  to  haul  trains,  an  unusual  num- 
ber for  serving  one  paver  and  one  finisher.  They, 
however,  kept  the  paver  going  which,  with  eleven  miles 
of  road  to  build  with  one  outfit  in  one  season,  was  the 
big  object. 

Track  Maintenance 

As  the  eight-ton  steam  locomotives  were  more  de- 
structive to  track  than  the  gasoline  locomotives,  track 
maintenance  was  cut  down  by  hauling  half  way  out 
with  them  and  then  picking  up  the  trains  with  the 
6-ton  gasoline  engines.  An  eight-ton  steam  dinkey,  it 
was  found,  was  a  destructive  load  under  such  track 
conditions  as  the  shoulder  of  a  clay  road  grade  made 
possible.  The  track  used  was  24-in.  gage  with  28-lb. 
rail  spiked  to  wood  ties,  which  is  much  heavier  con- 
struction than  is  usual.  Incidentally  the  wood  ties 
were  found  to  give  a  far  more  sturdy  track  structure 
than  steel  ties.  About  6  x  6  in.  in  section,  the  wood  ties 
were  stronger  as  girders  than  steel  and  when  not 
uniformly  supported,  carried  the  rails  without  bending 
and  thus  pinching  together  the  gage.  Built  in  15-ft. 
sections,  about  80  sections,  or  1,200  ft.,  of  track  could 
be  shifted  daily  with  six  men,  but  eight  men  gave 
better  results,  as  a  15-ft.  wood-tie  section  was  rather 
heavy  for  six  men. 

Simple  proportioning  plant  arrangements  were  pos- 
sible with  the  over  equipped  haulage  outfit.  Two  double- 
bin  charging  outfits  proportioned  all  the  batches. 
Kept  filled  with  slag  and  sand  from  stock  piles,  the 
tins  discharged  lOgether  through  measuring  chutes  into 
a  hopper,  thus  giving  the  materials  a  preliminary  mix. 
which  was  emptied  by  gate  into  the  batch  box.  With 
plenty  of  cars  this  simple  outfit  met  the  requirements. 
Cement  was  charged  by  hand  emptying  the  bags 
through  traps  in  a  platform  under  which  the  train 
passed.  With  trains  to  spare,  rapid  charging  to  reduce 
terminal  delays  was  not  impoi-tant  and  the  proportion- 
ing plant  was  reduced  to  its  simplest  elements. 

Experience  in  unloading  and  chai'ging  the  slag 
aggregate  disclosed  (1)  that  it  was  much  more  easily 
bandied  with  a  clamshell  than  stone  or  gravel  and 
(2)  that  its  movement  when  being  gated  out  of  bins 
and  run  through  chutes  was  much  more  sluggish  than 
stone  or  gravel.  Arching  in  the  bins  was  more  com- 
mon  with    slag.      In    proportioning    plant    oj^erations, 
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therefore,  experience  advises  bin  construction  which 
reduces  the  opportunities  for  arching;  good  size  dis- 
chai-ge  openings  with  gates  which  open  quickly  and 
cleanlj',  and  wide,  open  chutes. 

A  standard  21  cu.ft.  paving  mixer  and  a  finishing 
machine,  with  supplementary  hand  finishing  tools,  put 
do%vn  the  paving  slab.  A  one-minute  mix  was  required 
but  the  consistency  was  left  almost  to  the  discretion 
of  the  contractor  who  however  had  to  keep  to  a  fairly 
dry  concrete  because  of  the  grades.  He  also  had  to 
place  the  concrete  in  two  layers  to  provide  for  the 
reinforcing  mesh  6  in.  above  the  bottom. 

Ordinary  procedure  was  followed  in  batch  box  charg- 
ing and  in  mixing  and  placing.     To  place  the  concrete 
in  two  layers  the  finishing 
machine  was  equipped  with 
two  strike  boards,  the  extra 
one  designed  to  drop  down 
inside  the  forms  and  smooth 
the    bottom    6-in.    layer   to 
receive   the    reinforcement, 
which,      incidentally,     was 
ordered  and  shipped  in  flat 
sheets    cut   to    slab    width. 
Sheets  instead  of  rolls  were 
preferred,  as  precut  sheets    new  form  op  subgrade 
e  1  i  m  i  nated  straightening         finishing  machine 
and  cutting  in  the  field  and 

were  generally  more  smooth  and  better  fitting  than  field 
prepared  sheets.  With  the  reinforcement  down,  the 
top  layer  of  concrete  was  placed  and  shaped  by  the 
regulation  crowned  strikeboard  of  the  finishing  machine. 

Succeeding  operations  of  slab  construction  were  modi- 
fied by  the  slag  ingredient  of  the  concrete.  Slag  is 
light,  with  always  a  tendency  to  float,  particularly  in 
a  wet  mixture,  and  machine  tamping  brought  it  to  the 
surface  so  that  machine  belting  would  not  produce  a 
smooth  surface.  In  fact  the  action  of  the  belt  seemed 
lather  to  aggravate  the  roughness  by  "dragging"  the 
surface  fragments  of  slag.  To  meet  the  conditions  the 
belt  was  removed  from  the  machine  which  then  only 
struck  off  and  tamped  the  slab.  The  hand  finishing 
process  worked  out  was  to  "belt"  the  slab  with  a 
flexible  board  and  then  finish  with  a  float. 

With  the  slag  brought  well  to  the  surface  by  the 
tamping  it  was  found  that  a  finishing  operation  which 
would  press  the  slag  down  and  hold  it  until  it  stayed 
down,  due  to  the  mortar  overflowing,  was  essential. 
A  12  x  J  in.  board  laid  flat  across  the  slab  like  a  belt  was 
the  device  adopted  to  do  the  work  required.  By  shuttling 
the  board  crosswise  of  the  slab  and  gradually  ad- 
vancing it  12  in.  and  then  letting  it  stand  a  minute 
or  so  the  slag  was  pressed  down  and  held  until  it 
locked.  The  finishing  of  the  green  concrete,  was,  then, 
a  series  of  zig-zag  advances  of  the  board  with  alter- 
nating periods  of  rest.  When  the  concrete  had  dried 
out  it  was  hand  floated  with  a  long  handle  steel  float. 
Curing  was  affected  by  covering  the  slab  with  canvas 
tents  on  wheels,  five  or  six  coupled  tents  being  pulled 
by  the  finishing  machine,  and  then  sprinkling  the 
surface  after  the  tents  had  been  hauled  ahead. 

Slag  concrete  not  only  required  the  special  finishing 
methods  described,  but  its  proportions  had  to  be  worked 
out  by  trial  to  get  a  mixture  reasonably  easy  to  work 
at  all.  The  nominal  proportions  were  1:1J:3  but  this 
gave  too  harsh  a  mixture  to  be  finished  well  or  even 
to  mix  smoothly.     As  the  result  of  trial  1:H:2]  mix- 


ture was  adopted.  There  was  no  difficulty  wdth  this 
mixture  following  the  methods  described. 

With  a  clay  soil,  very  hard  when  dry,  it  was  found 
that  finishing  the  subgrade  required  a  more  positive 
acting  and  stronger  tool  than  the  regulation  subgrader. 
A  machine  of  the  general  form  illustrated  was  de- 
veloped and  met  the  conditions.  The  frame  rides  on 
four  flanged  wheels  from  which  it  can  be  lowered  so 
that  teeth  and  blades  engage  the  soil  or  raised  to 
clear  the  ground.  The  innovation  from  standard  sub- 
graders  is  the  row  of  spoon-shaped  teeth  which  loosen 
the  packed  earth. 

The  contractors  for  the  work  described  were  the 
Bates  &  Rogers  Construction  Co.,  Chicago,  111.,  and  it 
was  built  under  the  direction  of  the  Ohio  Department 
of  Highways,  E.  E.  Blosser,  state  highway  engineer. 


Culvert  Pipe  Load  Investigations 

EXPERIMENTS  on  the  weight  transmitted  to  culvert 
pipe  under  various  depths  of  fill  indicate  that  the 
load  may  be  greater  or  less  than  the  prism  immediately 
above  the  pipe,  depending  on  the  manner  in  which  the 
pipe  is  laid.  If  the  pipe  is  laid  in  the  ground  the  load 
m.ay  be  as  much  as  l-J  times  the  weight  of  the  prism.  If 
it  is  laid  in  a  trench  in  material  well  compacted  the 
transmitted  load  may  be  even  less  than  the  prism.  In 
general  these  are  the  findings  deduced  from  uncompleted 
experiments  recently  reported  to  the  members  of  the 
Joint  Concrete  Culvert  Pipe  Committee  by  Dean  Anson 
Marston,  Iowa  State  College.  Work  along  this  line  has 
been  carried  on  since  1915  but  was  interi'upted  during 
the  war. 

The  experiments  were  made  with  a  20-ft.  length  of 
42-in.  pipe  divided  into  2  ft.  sections  each  of  which 
rested  on  an  independent  weighing  device.  A  20-ft. 
embankment  was  gradually  built  up  with  a  sandy  loam 
soil,  weighing  96  lb.  per  cu.ft.,  readings  being  taken  at 
frequent  intervals  of  height  at  each  of  which  a, truck  of 
10-ton  total  load  was  passed  over  each  2-ft.  section. 
Similarly,  the  loads  were  measured  when  the  embank- 
ment was  removed.  The  20-ft.  fill  was  left  on  during 
the  winter  for  observation  during  various  conditions  of 
temperature  and  rainfall. 

Under  the  above  conditions  the  following  formula  for 
the  load  on  pipes  seems  to  have  been  established: 

W  =  KwDoH 
in  which 

W  =^  actual  pressure  on  culvert,  in  lb.  per  lin.ft. 
A'^^a  constant    (for  the   1919-20  tests,   A'  ^   1.75 

approximately). 
w  =  weight  of  embankment  material,  in  lb.  per  cu.ft. 

/)„:=  outside  diameter  of  pipe  culvert,  in  feet. 
H  :=  height  of  embankment  above  top  of  culvert  pipe, 
in   feet. 

The  safe  maximum  loads  imposed  on  pipe  culverts 
by  sandy  loam  top  soil  would  probably  be  IV  =  200  D„F{, 
which  indicates  a  straight-line  law.  It  is  not  certain 
that  the  constant  K  is  the  same  for  all  diameters  and  it 
may  be  materially  affected  l)y  the  height  which  the 
culvert  projects  above  the  surface  of  firm  ground  ad- 
jacent and  by  the  comparative  rigidity  of  the  founda- 
tion and  surface  adjacent  to  the  culvert. 

Concentrated  load  effects  are  small,  according  to  the 
1920  tests,  when  the  surface  of  the  embankment  was 
more  than  4  ft.  above  the  top  of  the  pipe.  For  heights 
le.ss  than  2  ft.  the  full  woiTht  i>»  transmitted. 
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The  strength  of  pipes  as  determined  by  different 
methods  of  bedding  are  as  follows:  (See  Bulletins 
47  and  57,  Iowa  State  Engineering  Experiment  Station.) 

(1)  "Impermissible  pipe  laying,"  where  the  pipe  rests 
on  the  flat  bottom  of  a  trench  without  special  bedding 
fit,  causes  a,  rec'.uction  of  at  least  20  per  cent  below 
ordinary  supporting  strength.  (2)  "Ordinary  pipe  lay- 
ing," where  the  bottom  is  rounded  for  60  to  90  deg.  of 
the  lower  circumference,  the  ordinary  supporting 
strength  is  about  equal  to  that  developed  in  the  labora- 
tory by  the  use  of  "standard  sand  bearings"  as  pre- 
scribed by  the  standard  specifications.  This  construc- 
tion should  carry  8  ft.  of  embankment  and  all  ordinary 
concentrated  loads  on  highways.  (3)  "First  class  pipe 
laying,"  where  the  under  side  of  the  pipe  is  thoroughly 
bedded  for  at  least  half  of  the  circumference,  the  sup- 
porting strength  is  20  per  cent  greater  than  in  (2) 
above.  (4)  "Concrete  beddings"  of  considerable  thick- 
ness under  the  pipe,,  reaching  to  one-third  its  height 
increases  the  strength  80  par  cent  above  tne  ordinary 
bedding.  (5)  For  superior  strengths  the  pipe  may  be 
used  as  an  interior  form  for  the  surrounding  concrete, 
the.  strength  depending  on  the  design.  Detailed  results 
of  the  various  tests  will  be  given  in  a  forthcoming 
Bulletin  of  the  Iowa  Engineering  Experiment  Station. 


Car  Operation  Waste  Eliminated 
by  Use  of  Containers 

10SS  of  mail  by  theft,  less  expense  in  mail  handling, 
-y  quicker  transfer  at  important  gateway  points,  and 
increase  in  load  per  car,  are  some  of  the  advantages  to  be 
gained  in  the  use  of  container  cars,  pointed  out  by 
Walter  C.  Sanders,  of  the  equipment  engineering  depart- 
ment of  the  New  York  Central  lines,  before  the  members 
of  the  American  Society  of  Mechanical  Engineers  at 
their  annual  meeting  held  recently  in  New  York  City. 

Mr.  Sanders  reviewed  the  work  that  the  New  York 
Central  has  already  done  in  the  matter  of  transporta- 
tion of  mails  and  freight  with  the  use  of  container 
cars,  and  outlined  what  is  being  attempted  in  the  con- 
struction of  even  larger  cars  than  are  now  in  use. 
Reference  to  construction  and  operation  of  container 
cars  may  be  found  in  Engineering  Neios-Record,  March 
31,  1921,  p.  557. 

A  summary  of  the  advantages  of  the  container  car 
system  of  transportation,  both  for  mail  and  for  mer- 
chandise, Mr.  Sanders  gave  as  follows : 

It  will  furnish  a  means  of  expediting  delivery  of  less- 
than-carload  lots  of  commodities  by  eliminating  the 
time  and  expense  of  rehandling,  checking  and  trucking. 

It  will  eliminate  costly  crating  and  packing: 

The  immediate  loading  and  unloading  of  containers 
at  terminal  points  eliminates  the  item  of  demurrage,  at 
the  same  time  promptly  releasing  rolling  stock,  clearing 
the  yards  of  cars  and  reducing  congestion. 

It  will  eliminate  the  piece-meal  loading  of  cars  at 
railway  sidings  in  exposure  to  all  sorts  of  weather. 

It  will  tend  to  ke^p  the  car  moving  at  all  times, 
making  possible  double  the  mileage  as  made  now  by 
the  ordinary  type  of  rolling  stock; 

Containers  are  fire  and  weather-proof  and  also  burglar- 
proof  in  that  they  cannot  be  opened  while  on  the  car 
or  while  being  transferred  by  handling  device  to  and 
from  car. 

The  New  York  Central  is  now  having  constructed 
three  new  mail-type  container  cars  that  will  carry  eight 


containers  of  a  new  and  improved  design,  the  outside 
measurements  being:  Length,  7  ft.  2^  in.;  width,  9 
ft.  3j  in.;  clear  height,  8  ft.  2  in.;  with  a  5-ft.  9-in. 
X  3-ft.  6-in.  door  on  the  length  side  of  the  container 
The  cubic  capacity  will  be  438  ft.,  light  weight,  3,000 
lb.,  and  capacity,  7,000  lb. 

Tests  conducted  on  the  New  York  Central  during  the 
past  few  months  show  that  the  express  type  of  con- 
tainer car  can  be  emptied  of  its  nine  containers  by  an 
ordinary  crane  in  21  minutes,  reloaded  with  other  con- 
tainers and  put  back  in  operation  in  about  the  same 
amount  of  time.  The  tests  were  made  Vv'ith  an  ordinary 
moving  track  crane,  since  no  special  devices  have  as 
yet  been  constructed  for  use   in   handling  containers. 


Will  Enlarge  London  Tunnel  by 
Shield  Method  Under  Traffic 

ENLARGEMENT  of  the  City  &  South  London  Ry. 
rapid-transit  tunnel  in  London  to  take  larger  rolling 
stock  and  permit  of  exchange  of  traffic  with  other  rapid- 
transit  railwayslis  likely  to  be  started  soon  under  a  plan 
of  procedure  developed  by  Mott  &  Hay,  engineers.  The 
method  to  be  used,  which  is  of  exceptional  interest,  has 
been  tried  out  during  the  past  summer  on  a  length  of 
about  200  yds.  near  Stockwell  Station  and  proved  euc- 
cessful.  The  City  &  South  London  tunnel  is  the  oldest 
of  the  London  deep  rapid-transit  lines,  having  been  built 
between  1886  and  1890  by  J.  H.  Greathead.  Its 
diameter  is  only  10  ft.  2  in.  inside  of  the  cast-iron  lin- 
ing, and  in  consequence  the  cars  are  very  small  and  the 
clearances  close.  The  diameter  is  to  be  increased  by 
18i  in.,  utilizing  the  segments  of  the  existing  lining 
supplemented  by  short  intermediate  segments  to  make 


Cross-Sec+ion  of  Tunnel  Longi+ud'inal  Section  through  Shield 

ENLARGEMENT    OP    r     &    S.    U    TUNNEL 
r.roken  Une.  present  section  ;  full  line,  enlarged  section. 

up  the  increased  circumference.  This  rearrangement  of 
segments  is  shown  in  the  cross-section  herewith.  The 
change  is  to  be  made  under  protection  of  a  tunneling 
shield  as  indicated  by  longitudinal  section.  The  shield 
will  permit  the  present  trains  of  the  line  to  pass  through 
it,  and  the  track  is  to  be  carried  through  old  tunnel, 
shield,  and  new  tunnel  uninterruptedly.  Actual  work 
in  advancing  the  shield,  excavating  the  ground,  and 
placing  the  lining  of  the  enlarged  tunnel  can,  of  course, 
proceed  only  when  trains  are  not  running,  which  means 
during  the  early  morning  hours.  Conditions  normally 
will  give  about  four  hours  working  time  per  day,  in 
which  time  two  rings,  or  a  40-in.  length  of  the  tunnel, 
should  be  reconstructed.  When  completed,  the  improve- 
ment is  expected  to  double  the  carrying  capacity  of  the 
line  by  permitting  traffic  interchange  and  the  use  of 
larger  rolling  stock. 
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What  1921  Developed  in  Paved  Road  Design 

Heavier  and  More  Reinforcement  in  Concrete  Slabs— Macadam  Roads  Widened  by  Concrete  Borders 

Split  Slabs  Used  in  the  Wider  Concrete  Roads 


THE  specific  developments  in  concrete  road  construc- 
tion in  1921  were:  Increased  resoi-t  to  reinforce- 
ment; extension  of  the  service  of  macadam  roads  by 
border  strips  of  concrete,  and  the  design  of  pavjment 
slabs  with  longitudinal  joints  or  planes  of  weakness. 
In  general,  the  scientific  design  of  paved  roads  was 
brought  closer  to  realization  by  Federal  and  State 
investigations  of  impact  loads  and  of  subgrade  action. 
With  the  close  of  the  year  highway  engineers  could 
undertake  to  design  pavements  with  some  knowledge  of 
load  stresses  and  of  the  support  rendered  by  subgrades. 
An  increased  tendency  to  place  a  sturdy  steel  struc- 
ture within  the  concrete  slab  was  evidenced,  in  states 
where  concrete  roads  are  universally  reinforced,  by 
increasing  the  weight  of  the  reinforcement  and  by  de- 
veloping systems  of  bar  reinforcement  or  by  using  bars 
locally  to  strengthen  light  mesh  reinforcement.  In 
states  where  plain  concrete  road  construction  is  the 
practice,  steel  has  been  introduced  to  resist  displace- 
ment by  shearing  action  or  for  bonding  purposes,  where 
cracks   develop  or  longitudinal   joints  are  introduced. 

Trend  in  Reinforcement  Use 

An  increase  of  the  weight  of  the  steel  was  observable 
in  all  states  where  reinforcing  is  general.  Pennsylvania 
nowhere  used  less  than  0.56  lb.  per  square  foot  of 
steel  fabric  with  J -in.  bars  across  the  slab  on  both 
sides  of  joints.  In  New  York  some  0.3-lb.  mesh  was 
employed,  but  commonly  in  such  cases  L-bars  were 
added  at  the  four  corners  of  the  33-ft.  slabs,  and,  for 
the  later  designs  of  the  year,  full  bar  reinforcement, 
weighing  0.6  lb.  per  foot,  was  adopted.  With  heavier 
reinforcement,  bar  systems  are  made  possible  as  well  as 
steel  fabric,  and  competition  in  price  is  extended. 

Toward  the  close  of  the  year,  the  talk  of  the  depart- 
ment engineers  in  both  New  York  and  Pennsylvania, 
ran  in  favor  of  still  heavier  steel.  No  one  had,  however, 
screwed  up  courage  to  go  the  limit  and  ask  for  the  1 1 
lb.  per  square  foot  needed  if  a  truly  reinforced  pave- 
ment for  truck  traffic  is  to  be  expected.  In  other  eastern 
states  no  greater  tendency  to  add  weight  to  the  steel 
has  been  exhibited  and  western  states  generally  have 
not  passed   the  chicken   fence   stage  of  reinforcement. 

To  highway  engineers  who  have  large  mileages  of 
macadam,  either  waterbound  or  bituminous,  the  widen- 
ing of  the  road  by  border  strips  of  concrete  is  in  many 
respects  the  most  interesting  development  of  the  year. 
Practice  in  Maryland  best  exemplifies  the  idea.  Here 
3-ft.  strips  of  concrete  were  added  to  the  sides  of  the 
old  macadam.  Widening  was  the  primary  object  of 
these  strips,  but  they  serve  the  supplementary  purpose 
of  curbs.  These  curbs,  it  was  found,  reduced  raveling 
of  the  macadam  at  the  edges  and  added  to  the  service 
of  the  pavement 

In  New  York  State,  in  place  of  the  narrow  strips  used 
in  Maryland,  single-track  pavements  eight  and  nine  feet 
wide,  are  employed  relegating  the  macadam  part  to  the 
subordinate  service  of  giving  passing  room  for  vehicles. 
This  is  more  nearly  a  macadam  reconstruction  practice 
than  a  macadam  widening  practice,  as  in  Maryland. 
The  underlying  purpose  in  both  practices  is  to  prolong 
the  service  of  old  macadam   roads.     They"  are,   as   far 


as  a  short  experience  discloses,  giving  this  longer  life. 

Technically,  the  most  interesting  development  of  the 
year  is  undoubtedly  pavement  constructed  as  two  slabs, 
edge  to  edge.  In  some  designs  a  constructed  joint  sep- 
erates  the  slabs;  in  other  designs  the  separation  is 
marked  only  by  the  construction  joint  formed  by  build- 
ing one  slab  before  the  o^her,  and  in  still  other  designs 
there  is  no  physical  separation,  but  a  plane  of  weakness 
induced  by  a  groove  in  the  slab  top  and  no  reinforcement 
across,  or  in,  a  center  zone  under  this  groove.  In  the 
last  design  as  in  the  first,  the  slabs  are  ab.solutely 
separate  in  structure. 

Besides  the  joint  type  differences  enumerated,  there 
are  differences  in  practice  in  constructing  joints  of  the 
same  type.  In  Illinois  a  forrugated  iron  plate  forms 
the  separating  element  and  short  dowel  bars  span  the 
joint  and  in  Massachusetts  the  joint  is  the  ordinary 
bituminous  fabric  construction.  New  York  has  used  a 
plain  construction  joint  formed  by  building  one  slab 
against  the  other  or  else  the  plane  of  weakness  formed 
by  grooving  the  slab  top  along  the  center  line  and 
omitting  reinforcement  across  the  center.  At  the 
close  of  the  year  practice  in  New  York  appeared  to  be 
.somewhat  settled  on  establishing  a  monolithic  slab,  with 
a  plane  of  weakness,  as  the  standard  construction. 

It  is  the  growing  opinion  of  those  who  have  had  ex- 
perience with  the  divided  slab  structure  that  it  meets 
better  the  cracking  hazard  from  warping  of  the  slab 
and  from  subgrade  changes.  It  is  held  to  be  an  advan- 
tage also  in  construction  and  in  handling  and  locating 
reinforcement,  if  the  two  slabs  are  constructed  sep- 
arately. With  only  half  of  the  road  occupied  by  con- 
struction operations  traffic  is  only  slightly  interfered 
with  and  detouring,  ordinarily,  ceases  to  be  a  problem. 

Other  Innovations 

Besides  the  outstanding  developments  described  two 
or  three  isolated  innovations  in  concrete  road  design 
attract  attention.  Possibly  the  mo.st  notable  of  these 
is  the  Wyoming  experiment  in  precast  slab  road  using 
slabs  about  9  x  10  ft.  The  results  are  said  by  the  state 
highway  department  to  have  been  satisfactory  both  in 
construction  and  in  service  and  some  16  miles  more  of 
precast  slab  road  are  planned  for  1922.  In  Arizona,  also 
a  far-western  state,  about  150  miles  of  concrete  road 
have  been  built  with  edges  3  in.  thicker  than  the  center. 
Also  it  should  not  be  overlooked  that  the  Bureau  of 
Public  Roads  has  built  as  an  experiment  a  slab  and 
girder  road  and  is  studying  the  possibilities  of  this 
type  with  much  hope  that  it  will  prove  practicable. 

No  striking  developments  of  the  design  of  other  than 
concrete  roads  were  recorded  in  1921.  There  was  shown 
a  disposition  to  increase  present  standard  widths  and  ta 
thicken  gravel  surfaces.  Where  penetration  macadam 
was  constructed  there  was  evident  a  pronounced  disposi- 
tion to  thicken  the  base.     Other  changes  were  minor. 

High  above  all  the  things  that  have  been  mentioned, 
in  its  promise  that  thought  in  paved  road  design  may 
be  kept  virile,  stands  the  research  work  of  Ihe  Bureau 
of  Public  Roads  and  of  leading  state  highway  depart- 
ments. This  is  the  truly  creativp  arcomplishment  in 
highway  designing  in   1921. 
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The  Status  of  Highway  Research 

Major  Developments  in  the  Field  of  Investigation 
Cited — Census  of  Research  Planned 

By  W.  K.  Hatt 

Director,  Advisory  Board  on  Highway  Research,  National 
Research  Council,   Washington,   D.    C. 

IT  IS  ONLY  through  scientific  research  that  the  opera- 
tions of  Federal,  state  and  county'  road  officials, 
charged  with  the  responsibility  for  the  wise  expendi- 
ture of  vast  public  funds,  can  be  adjusted  in  some 
reasonable  measure  to  their  responsibilities.  The  infor- 
mation must  be  gathered  together  in  a  systematic  and 
disinterested  way  so  that  money  spent  on  highway 
construction  that  is  neither  too  cheap  nor  too  expensive 
may  represent  capital  wisely  invested  rather  than 
capital  consumed.  These  roads  should  be  suitable  to 
the  physics  of  the  situation,  furnish  economical  trans- 
port and  be  adjusted  to  the  present  and  future  resources 
of  the  community. 

The  Advisory  Board  on  Highway  Research  of  the 
National  Research  Council  is  engaged  in  organizing 
committees  to  cover  the  various  fields,  including  eco- 
nomics, operation,  design  of  road,  design  of  vehicle 
and  construction.  The  object  of  the  advisory  board 
is  to  prepare  a  comprehensive  program  of  highway  re- 
search, to  stimulate  and  support  research  therein,  and 
to  co-ordinate  the  efforts  of  the  workers.  The  need  is 
great  and  the  economies  in  sight  run  high. 

The  advisory  board  has  already  established  three 
main  committees  for  the  assemblage?  and  study  of 
research  data.  Committee  1,  under  Prof.  T.  R.  Agg,  of 
Iowa  State  College,  covers  Economics  of  Highway  Im- 
provements. Committee  2,  on  Design  of  Highways, 
under  A.  T.  Goldbeck,  of  the  U.  S.  Bureau  of  Public 
Roads,  covers  Mechanics  of  Road  Design.  Committee 
3,  under  H.  S.  Mattimore,  testing  engineer,  Pennsyl- 
vania State  Highway  Department,  covers  Character  and 
Use  of  Road  Materials.  Other  committees  are  in  proc- 
ess of  formation. 

Plans  are  under  way  to  begin  immediately  a  census 
of  highway  research  work,  now  complete  or  current, 
and  to  establish  a  highway  research  information  serv- 
ice by  which  the  results  of  research  may  be  made  im- 
mediately available  to  those  officials  who  are  constantly 
making  decisions  involving  the  expenditure  of  large 
sums  of  money. 

Activities  in  Highway  Research 
At  this  early  stage  of  highway  research  considerable 
boldness  is  required  to  describe  the  indications  of  re- 
searches or  to  detei-mine  those  that  are  most  important. 
At  the  suggestion  of  Engineering  Nexvs-Record,  how- 
ever, the  writer  will  do  his  best  to  sumniarize  the 
present  condition  of  the  several  departments  of  re- 
search, as  presented  in  a  chart  published  in  this  jour- 
nal, Sept.  15,  1921,  p.  450. 

Relation  of  Highway  to  Other  Transpm-t — Freight  is 
finding  its  way  through  new  channels.  Are  they  eco- 
nomical channels  ?  Of  the  total  freight  between  Bakers- 
field  and  Los  Angeles,  California,  63  per  cent  is  carried 
over  the  well-known  Ridge  Highway  rather  than  by  the 
Southern  Pacific  Railway.  Are  these  truck  lines  really 
profitable?  The  abandonment  by  the  Boston  «&  Maine 
R.R.  of  t,/o  branch  lines  in  New  Hampshire  because 
cf  highway  traffic  is  an  indication  of  the  growing  use 
of  the  automobile  for  short  hauls.  It  is,  therefore,  of 
increasing  importance  that  the  data  underlying  the  eco- 


nomic disposition  of  traffic  among  the  various  agencies 
of  transportation  be  obtained  by  trained  research  work- 
ers. Only  in  this  way  can  an  overhead  view  be  obtained 
of  the  relation  of  highway  transport  to  other  existing 
agencies.  The  wealth  of  the  nation  which  is  now  avail- 
able for  transport  is  limited  and  an  over-extension  of 
highway  transport  may  not  only  starve  other  agencies 
but  may  wipe  out  existing  assets.  The  U.  S.  Chamber 
of  Commerce  estimates  that  the  investment  in  highway 
transport  is  equal  to  that  in  railway  transport,  both 
computed  outside  the  boundaries  of  cities. 

Economics — There  is  an  important  service  to  be  ren- 
dered by  the  highway  engineer  in  so  locating  his  road 
'  that  the  cost  of  operation  will  be  reduced,  these  costs 
including  fixed  charges,  depreciation,  operatine  costs, 
including  maintenance  of  the  vehicle  as  well  as  the  road. 
It  is  hoped  that  within  the  course  of  a  year  the  cost  of 
operation  of  vehicles,  as  determined  by  location  of  high- 
ways, will  be  fairly  well  determined.  Prof.  Agg  has 
accumulated  a  large  amount  of  data  in  connection  with 
the  work  of  the  experiment  station  of  Iowa  State  College, 
and  he  is  also  directing  work  in  New  England  in  which 
Harvard  Unversity,  Yale  University,  Massachusetts 
Institute  of  Technology,  the  U.  S.  Bureau  of  Public 
Roads,  U.  S.  Army,  Society  of  Automotive  Engineers 
and  the  highway  commissions  of  Massachusetts  and 
Connecticut  are  co-operating. 

Traffic  Studies 

There  is  a  live  interest  in  traffic  studies  which  have 
been  planned  in  a  large  number  of  states.  Something 
more  than  the  count  of  vehicles  is  necessary.  The  pro- 
portion of  truck  traffic  and  the  weight  of  the  vehicles 
should  be  known  in  order  that  some  estimate  may  be 
made  of  the  proportion  of  the  maintenance  costs  charge- 
able to  truck  traffic.  It  has  been  estimated  that  $12  are 
spent  on  the  vehicle  each  year  where  $1  is  spent  on 
the  road. 

One  of  the  m.ost  complete  traffic  studies  is  that  now 
under  way  in  the  state  of  Connecticut  (see  p.  48  of  this 
issue)  in  which  not  only  the  mechanical  features  of  the 
traffic  but  the  commodity  value,  the  origin  and  destina- 
tion are  recorded. 

One  of  the  most  complete  studies  of  the  laws  of  devel- 
opment of  traffic  is  now  about  complete  under  the  direc- 
tion of  Dean  A.  N.  Johnson  of  the  University  of  Mary- 
land. Drafts  have  been  drawn  showing  the  development 
of  traffic  during  four  years  from  150  stations  on  the 
highway  system  of  Maryland. 

J.  H.  Mullen,  state  highway  engineer  of  Minnesota, 
estimates  that  one-third  of  the  traffic  on  the  main  lines 
is  regular  business  traffic  which  may  be  expected  to 
appear  on  these  lines  and  that  the  excess  will  be  dis- 
persed on  other  main  lines  when  the  latter  are  built.  He 
shows  that  in  Minnesota  the  proportion  in  truck  traffic 
is  increasing  three  to  four  times  as  fast  as  the  increase 
in  proporton  to  automobile  traffic.  He  estimates  that  on 
a  gravel  road  20  trucks  a  day  are  as  destructive  as 
300  automobiles. 

In  Rhode  Island  during  six  years  the  automobile  traf- 
fic has  increased  102  per  cent  whereas  the  truck  traffic 
has  increased  650  per  cent. 

The  most  important  sources  of  information  on  traffic 
are  the  states  of  Connecticut  under  Commissioner 
Charles  J.  Bennett,  the  state  of  Maryland  under  the  direc- 
ton  of  Dean  A.  N.  Johnson,  the  state  of  Iowa  under  Prof. 
T.  R.  Agg,  the  state  of  Minnesota  under  J.  H.  Mullen. 


January  12,  1922 


ENGINEERING     NEWS-RECORD 


63 


state  highway  engineer,  and  the  information  gathered 
during  the  recent  studies  of  highways  in  California  by 
the  U.  S.  Bureau  of  Public  Roads. 

The  state  highway  departments  take  on  very  largely 
the  aspect  of  traffic  departments  in  our  industrial  cen- 
ters. A  striking  suggestion  by  Mr.  Mullen,  of  Minnesota, 
is  that  the  speed  on  heavy  passenger  lines  be  limited  to 
40  miles  per  hour  at  the  maximum  and  25  miles  per  hour 
as  a  minimum  between  the  hours  of  8  a.m.  and  8  p.m. 
This  will  force  the  truck  traffic  to  the  use  of  the  roads 
in  the  night  time. 

The  art  of  signaling  highways  needs  study,  and  the 
recent  paper  by  A.  R.  Hirst,  state  highway  engineer  of 
Wisconsin,  indicates  the  growing  importance  of  this 
portion  of  the  operating  field. 

Maintenance  costs,  one  of  the  most  important  elements 
entering  into  the  economics  of  highway  construction, 
have  in  the  past  not  been  properly  allocated.  A  great 
deal  of  experimentation  and  research  is  needed  to  fix 
upon  the  correct  theory  of  maintenance  of  the  various 
classes  of  roads.  An  interesting  experiment  in  the  main- 
tenance of  a  gravel  road  under  the  direction  of  A.  R. 
Hirst  of  Wisconsin  shows  the  possibility  of  useful 
research  in  this  line. 

The  Michigan  State  Highway  Department  has  under 
.way  an  experiment  to  determine  the  efficiency  of  various 
dust  preventatives. 

Subsoil  Research 

A  large  volume  of  research  is  directed  to  the  study  of 
sub-soils,  particularly  that  element  of  the  soil  which 
determines  its  properties  and  to  the  treatment  of  sub- 
soils by  drainage  and  the  admixture  of  chemical  addi- 
tions. The  most  important  agencies  in  this  field  are  the 
Bureau  of  Public  Roads,  the  Sub-soil  Committee  under 
the  chairmanship  of  General  T.  C.  Dupont,  organized 
first  as  a  committee  of  the  now  inactive  Federal  High- 
way Council,  the  work  by  Prof.  Eno  of  the  Ohio  State 
University,  by  Clifford  Older  of  the  Illinois  State  High- 
way Department,  and  by  the  University  of  California. 
These  researches  include  the  mechanical  and  ultimate 
analy.si.s  of  soil.s,  instruments  for  determining  bearing 
power  and  study  of  water  movement  and  consequent 
volume  changes.  In  California  the  soil  i.s  improved  by 
mixing  in  coarse  aggregate.  In  some  states  a  layer  of 
tarred  paper  is  placed  on  the  sub-soil  to  prevent  the 
entrance  and  egress  of  water  which  it  is  thought  re-sult."! 
in  harmful  volume  changes  of  the  concrete  slab.  When 
the  studies  under  way  are  complete  we  should  have 
within  the  year  a  fairly  satisfactory  account  of  the 
action  of  sub-soils,  the  means  of  testing  them  and  the 
implication  which  the  data  carry  into  the  field  of  design. 
It  is  Mr.  Older's  observation  that  in  the  case  of  the  soils 
of  Illinois  there  is  practically  no  supporting  power  under 
expected  conditions,  and  that  therefore  the  concrete 
slab  must  be  designed  as  an  overhanging  cantilever  with 
the  load  at  the  corner  of  the  slab.  The  Bureau  of  Public 
Roads  has  treated  some  sub-soils  by  the  admixture  of 
additional  materials  such  as  portland  cement  which  ap- 
parently renders  a  plastic  clay  granular  in  its  nature 
and  destroys  the  plasticity.  Expi-riments  are  under 
way  by  the  California  state  commi.'^sion  on  various 
methods  of  treating  adobe  sub-soils. 

The  width  of  surfacing  is  closely  related  to  the  find- 
ings of  traffic  studies  and  the  habits  of  driver.^  in  effect- 
ing safety.  Multiples  of  ten  feet  are  advocated  by  some. 
The  Committee  on  Standards  of  the  Amerfcan  Associa- 


tion of  State  Highway  Officials  will  be  the  source  of 
authority  upon  questions  of  this  kind. 

As  concerns  the  design  of  stiff  slabs  under  a  specified 
loading  we  have  an  interesting  field  of  scientific  experi- 
mentation on  a  large  scale.  Some  of  the  experimental 
roads  may  be  listed  as  follows: 

(1)  Bates  experimental  road,  2  miles  long,  built  by 
the  Illinois  Highway  Commission  under  the  direction  of 
Clifford  Older,  contains  brick  surface  on  concrete  slabs 
of  various  mixtures  and  differently  reinforced.  All  of 
this  is  described  in  the  Engineering  News-Record  of 
Aug.  18.  1921,  p.  274.  Complete  scientific  obsei-vations 
on  sub-grade  conditions  and  volume  changes  in  slabs  are 
supposed  to  be  applied  in  the  spring  of  1922,  accompany- 
ing laboratory  tests  of  the  ability  of  plain  conci-ete  to 
withstand  repeated  stresses. 

(2)  Test  road,  1,500  ft.  long,  oval  in  shape,  built  by 
the  Columbia  Steel  Co.  at  Pittsburg,  Cal.,  under  the 
engineering  direction  of  Messrs.  Leonard  and  Aldrich  of 
San  Francisco,  and  with  the  co-operation  of  the  Bureau 
of  Public  Roads  and  the  California  Highway  Commis- 
sion. ( See  Engineering  News-Record,  Dec.  29,  1921, 
p.  1048. 

(3)  Reinforced-concrete  precast  slab  road  built  in 
1920  at  Caspar,  Wyo.,  2,400  ft.  long,  in  desert.  Units 
are  8  ft.  long,  9  ft.  wide  and  6  in.  thick. 

(4)  Experimental  concrete  highway  2  miles  long  under 
construction  in  Alexandria  County,  Virginia,  under  the 
direction  of  the  U.  S.  Bureau  of  Public  Roads.  Sections 
of  varying  thickness  and  shape,  with  varying  reinforce- 
ment. Preliminary  scientific  measurements.  Normal 
farm  traffic. 

(5)  Experimental  road,  circular  track,  concrete  base 
and  bituminous  top,  built  by  the  U.  S.  Bureau  of  Public 
Roads  at  the  Experimental  Farm,  Virginia.  Various 
combinations  of  bituminous  tops  are  to  be  tested  under 
the  action  of  a  truck  which  is  guided  automatically. 

There  are  several  roads  built  containing  variations  in 
aggregate  or  reinforcing  as  part  of  state  systems,  the 
data  and  desecription  of  which  are  not  now  available. 

We  have  also  the  remarkable  impact  investigations 
conducted  by  the  Bureau  of  Public  Roads  under  Mr. 
Goldbeck,  at  the  Experimental  Farm  across  the  river 
from  Washington.  These  researches  have  been  reported 
quite  completely  in  the  technical  press  and  need  not  be 
described. 

Slab  Reinforcement 

The  last  word  has  not  yet  been  said  on  the  policy  of 
reinforcing  concrete  roads.  One  theory  demands  a 
thick,  heavy  slab  massive  enough  to  withstand  such 
loads  as  are  found  in  the  state  of  Washington,  viz.  20 
tons  of  logs.  Another  theory  proposes  a  4hin  flexible 
slab  which  will  deform  under  a  load  or  under  the  action 
of  frost  and  be  brought  back  to  its  primitive  shape  by 
the  working  of  the  reinforcing  steel.  No  doubt  the 
adjustment  in  this  respect  would  be  determined  by  the 
conditions  of  supply  of  materials  and  by  a  comparison  of 
the  maintenance  costs  of  heavy  concrete  roads  and 
thinner  reinforced  roads.  Those  who  are  designing 
experimental  roads  should  have  this  element  of  research 
in  mind.  The  amount  of  reinforcing  generally  used  is 
only  sufficient  to  hold  together  the  broken  sections  of 
the  concrete  slab.  Research  is  needed  to  determine  the 
amount  of  reinforcing  which  will  be  really  effective 
under  the  different  regional  condition."?  of  this  country. 

Restrictive  legislation  on  truck  loads  may  result  in  a 
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redesign  of  vehicles  witli  new  tire  equipment  or  new 
relations  of  sprung  and  unsprung  weight  or  multiple 
axles  to  carry  gross  loads  over  the  highways  with  less 
destruction  of  the  road.  The  recently  organized  com- 
mittee composed  of  representatives  of  the  Society  of 
Automotive  Engineers  and  highway  engineers  will  con- 
sider the  mutual  relations  of  the  vehicle  to  the  road. 
The  highway  engineer  also,  in  conjunction  with  the 
automotive  engineer,  must  conduct  research  upon  the 
effect  of  the  various  road  surfaces  upon  the  operating 
cost  including  gasoline  consumption  and  tire  wear,  and 
the  operating  departments  must  also  consider  the  road 
surface  and  alignment  in  relation  to  the  statistics  of 
accidents.  All  of  these  efforts  only  come  from  a  deter- 
mined organized  program  of  reseai'ch.  Roads  must  also 
be  evaluated  from  the. standpoint  of  tractive  effort  and 
safety.  A  reliable  judgment  on  many  of  these  issues 
cannot  be  reached  until  adequate  and  properly  analyzed 
maintenance  data  are  available. 

One  of  the  outstanding  problems  in  the  construction 
field  in  the  sub-division  of  material,  is  the  cause  of 
surface  waving,  both  in  gravel  and  bituminous  roads. 
Research  is  needed  to  determine  the  cause  and  remedy. 
H.  S.  Mattimore  of  the  Pennsylvania  State  Highway 
Department  and  Major  F.  S.  Besson,  of  the  District  of 
Columbia,  are  active  in  research  upon  the  cause  of  waves 
in  asphalt  surfaces.  The  Bureau  of  Public  Roads  is 
making  a  special  study  of  the  corrugations  of  gravel 
roads. 

A  research  into  the  efficiency  of  the  operations  of 
concrete  mixers  is  much  needed  and  also  a  further  study 
of  the  product  of  central  mixing  plants. 

The  excellent  survey  of  road  materials  by  which 
bidders  on  highway  construction  may  know  the  available 
sources  of  acceptable  material,  quarry  conditions  and 
freight  rates,  such  as  are  conducted  by  Mr.  Mattimore, 
of  the  Pennsylvania  State  Commission,  result  in  an 
easily  computable  saving  of  money  to  the  states.  Mr. 
I.  W.  Crum,  testing  engineer  of  the  Iowa  Highway  Com- 
mission, and  Professor  M.  0.  Withey  of  the  University 
of  Wisconsin  have  given  special  attention  to  the  use  of 
available  aggregates.  The  Kansas  State  Agricultural 
College  and  the  Texas  Highway  Commission  are  both 
active  in  the  field  of  development  of  materials  of  con- 
.struction. 

A  little  later  the  National  Research  Council  expects 
to  issue  the  results  of  a  census  of  research  in  which  the 
many  valuable  studies  under  way  in  the  experimental 
stations  of  the  various  state  universities  will  be  listed 
and  described.  It  is  difficult  to  mention  a  few  of  these 
investigations  in  a  paper  of  this  kind  without  doing 
injustice  to  the  large  number  of  devoted  research 
engineers. 

New  Railway  Bridge  Specifications  Published 
in  Tentative  Form 

Specifications  for  railway  bridges  have  been  com- 
pleted in  tentative  draft  by  a  committee  on  bridge 
specifications  of  the  American  Society  of  Civil  En- 
gineers, and  are  to  be  presented  for  discussion  at  the 
coming  annual  meeting  (Jan.  18-20).  They  have  just 
been  issued  in  printed  form  by  the  society.  The  new 
specifications  follow  closely  along  the  lines  of  the  1920 
A.R.E.A.  specifications,  with  a  number  of  minor 
changes,  however,  and  without  limitation  to  spans  below 
300  ft.  Discussions  will  be  received  by  the  secretary 
of  the  society,  33  West  39th  St.,  New  York. 


Handling  Traffic  During  Highway 
Construction 

Detouring  Adds  2.5  Per  Cent  to  Cost — 
Widening  of  Road  Beds  Sug- 
gested as  Remedy 

By  Paul  D.  Sargent 

Chief  Engineer,  State  Highway  Commission   of  Maine, 
Augusta,  Me. 

WITH  double  the  number  of  vehicles  and  four  or 
five  times  the  number  of  construction  projects, 
as  compared  with  conditions  five  years  ago,  the  traffic 
problem  has  grown  out  of  all  proportion  to  the  increase 
in  either  factor.  Road  builders  everywhere  recognize 
these  conditions  and  are  making  better  provisions  than 
ever  before  for  the  comfort  and  the  convenience  of 
traffic.  Since  the  advent  of  federal  aid,  improved  high- 
way construction  has  been  put  on  a  much  more  sub- 
stantial basis.  Departments  can  now  expend  funds 
for  handling  traffic  during  construction  without  fear 
that  they  will  be  criticized  for  not  getting  every  last 
mile  of  new  road  possible  from  the  expenditure  of 
funds  in  their  hands.  The  work  incident  to  handling 
traffic  is  fast  coming  entirely  into  the  hands  of  state 
highway  departments.  When  this  is  an  accomplished 
fact  and  each  department  is  fully  equipped  to  handle 
this  problem,  much  less  criticism  will  be  heard  from 
the  public. 

Detour  Division  Favored 

My  own  idea  is  that  a  special  division  to  handle 
detours  should  be  established,  unless  the  organization 
of  the  department  be  such  that  the  state  is  already 
divided  into  comparatively  small  administrative  divi- 
sions so  that  the  division  engineer  can  keep  closely  in 
touch  with  the  detour  situation.  In  the  department 
with  which  I  am  connected  we  have  placed  upon  the 
resident  engineer  the  duty  of  seeing  that  detours  are 
put  in  good  condition  and  kept  so.  At  the  same  time 
we  give  each  resident  engineer  more  work  than  he  can 
handle  comfortably  in  looking  after  the  new  construc- 
tion under  his  care.  Naturally  his  first  concern  is  to 
see  that  the  new  work  is  properly  executed,  and  I  am 
free  to  confess  the  detour  road  gets  second  attention. 
In  some  cases  we  have  had  our  district  supervisor,  who 
looks  after  state-aid  construction  and  all  maintenance 
work,  keep  an  eye  to  the  detour.  Under  regulations 
now  in  force,  if  a  detour  is  laid  out  over  the  ways  in  a 
town  where  we  are  building  a  state  highway,  the  State 
Highway  Commission  sees  that  the  detour  is  properly 
maintained  during  the  construction  season.  This  ex- 
pense is  shared  equally  by  the  town  and  the  state.  If 
we  ordinarily  have  a  patrol  on  the  section  under  con- 
struction, we  arrange  to  move  the  patrolman  to  the 
detour  road.  The  expense  of  caring  for  that  part  of 
the  detour  located  outside  the  town  in  which  the  im- 
proved road  is  being  built  is  paid  for  wholly  by  the 
state  and  all  detour  expense  is  charged  to  the  job 
under  construction. 

Signs  are  erected  at  each  end  of  the  detour  and  at 
all  intersecting  ways  throughout  the  length  of  the  de- 
tour, indicating  the  principal  town  or  townis  in  either 
direction.  Considerable  difficulty  is  experienced,  how- 
ever, in  keeping  them  intact.  They  are  maliciously 
removed,  taken  dowm  or  destroyed. 

The  expense  of  caring  for  traffic  over  detour  roads 
is  larger  than  most  people  realize.  For  example,  in 
1920  the.  Maine  department   graveled  9  miles  of  i-oad 
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to  be  used  as  a  detour  for  the  summer,  with  gravel 
only  4  in.  deep  and  12  ft.  wide.  The  gravel  was  eco- 
nomically handled,  being  loaded  and  spread  mechani- 
cally and  hauled  with  trucks,  yet  the  cost  was  nearly 
$1,000  per  mile.  The  town  widened  and  graded  the 
road  at  its  own  expense. 

The  New  Hampshire  department  reports  one  detour 
it  is  maintaining  this  year  with  a  weekly  payroll  of 
$250  to  $300  but  the  length  of  the  detour  is  not  spe- 
cified. 

The  Division  of  Highways  of  the  Department  of 
Public  Works  of  Massachusetts  reports  that  the  cost  of 
maintaining  detour  roads  has  been  from  $300  to  $1,200 
per  mile  of  detour.  In  one  case  the  state  expended 
$4,000  on  a  detour  about  3  miles  long. 

Commissioner  Bennett  of  Connecticut  reports  the 
case  of  a  7-miIe  detour  over  hard-surfaced  roads,  prop- 
erly maintained  and  marked  with  signs,  which  were 
lighted  at  night,  costing  $3,000  for  the  entire  job  for, 
one  season. 

Where  detour  roads  cannot  be  located  except  at  a 
very  considerable  increased  length,  some  departments 
are  now  allowing  traffic  to  go  through  the  work.  This 
necessitates  building  the  surface  one-half  at  a  time 
and  is  objectionable  from  a  construction  point  of  view. 
In  order  to  handle  traffic  in  this  way  it  is  necessary 
to  employ  a  watchman  or  flagman  to  pass  traffic  first 
one  way  and  then  the  other.  This  is  done  in  both  Con- 
necticut and  Massachusetts. 

Mr.  Bennett,  of  Connecticut,  cites  this  case:  "We 
divided  the  construction  work  into  two  divisions 
longitudinally,  and  passed  the  traffic  through  by  what 
is  known  as  the  one-way  method — at  first  by  the  use 
of  flagmen  until  it  developed  that  on  account  of  the 
numerous  curves  in  the  road,  the  expense  of  this 
method  was  prohibitory.  We  then  hit  upon  the  scheme 
of  installing  a  field  telephone  set,  with  a  small  house  at 
either  end  of  the  construction  work,  passing  the  traffic 
by  a  regular  dispatch  method,  using  no  flagmen.  The 
cost  of  this  work  varied  from  $60  per  day,  where 
flagmen  were  used  for  the  24  hours,  down  to  about 
$12  a  day  by  using  the  telephone." 

The  subject  of  passing  traffic  along  or  over  work 
under  construction  is  thoroughly  treated  in  the  last 
annual  report  of  the  Rhode  Island  State  Board  of 
Public  Roads,  which  says  in  part: 

"In  general,  a  pavement  which  is  cast,  as  is  a  con- 
crete pavement,  can  more  readily  be  built  half  at  a 
time  than  can  a  pavement  which  must  be  rolled  by  a 
steam  roller.  Upon  an  18-ft.  bituminous-macadam  road, 
unless  there  is  a  car  track  to  confine  the  crushed  stone 
laterally,  almost  inevitably  there  is  a  depression  formed 
in  the  center  of  the  road  when  it  is  built  half  at  a  time. 

"The  work  of  grading  and  laying  foundations  is  also 
handicapped  by  this  form  of  construction.  If  the  exca- 
vation is  to  be  accomplished  so  that  traffic  may  always 
employ  one-half  of  the  road,  hand  work  only  can  be 
employed,  thereby  increasing  the  coat.  Frequently  upon 
our  projects  at  least  25  per  cent  more  would  be  paid 
for  building  roads  half  at  a  time,  and  with  some  types 
of  pavements  inferior  results  would  be  inevitable." 

I  have  discussed  this  question  of  increased  co.st  inci- 
dent to  building  pavements  one-half  at  a  time  with 
a  considerable  number  of  contractors.  Twenty-five  per 
cent  is  the  amount  they  have  usually  named  as  the 
probable  additional   expen.se.     This   is  the  amount  as- 
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sumed  by  the  Rhode  Island  Board  in  their  discussion. 
Even  in  the  case  of  gravel-sui-faced  roads  contractors 
have  told  me  the  added  cost  for  constructing  and  finish- 
ing roads  with  traffic  running  over  them  is  from  $1,000 
to  $2,000  per  mile,  or  from  8  to  16  per  cent  on  the  cost 
of  the  road. 

Road  Widening  as  a  Solution 

The  ultimate  solution  of  handling  this  traffic  is,  in 
my  judgment,  coming  through  the  widening  of  present 
roads,  which  we  shall  surely  see  undertaken  within  the 
next  ten  years.  If  this  work  is  done  by  first  widening 
the  grade  before  disturbing  the  present  road  surface, 
we  shall  have  room  to  pass  traffic  on  the  original  sur- 
face while  the  extra  width  of  gi-ade  is  being  built. 
When  subgrade  and  foundations  have  been  completed 
on  the  new  width  of  road,  traffic  can  then  be  turned 
upon  it  while  adjustments  of  grade  and  foundation 
work  are  being  made  on  the  original  roadway.  The 
surface  or  pavement  can  then  be  laid  one-half  at  a 
time,  for  the  width  will  be  such  as  to  make  the  laying 
of  one-half  at  a  time  much  more  practical  than  is  the 
case  with  a  narrow  pavement. 

Traffic  will  be  much  better  suited  if  allowed  to  pass 
along  the  highway  under  constniction.  Would  it  not 
be  good  business  then  to  expend  money,  now  used  upon 
detour  roads  in  paying  the  extra  cost  of  constructing 
pavement  or  surface  one-half  at  a  time,  in  widening 
present  roadbeds  and  temporarily  surfacing  them  so 
that  traffic  can  pass  along  the  highway  without  unduly 
interfering  with  construction  work?  This  would  give 
us  additional  widths  of  shoulders,  which  is  the  greatest 
single  element  of  safety,  and  would  make  room  for 
future  widening  of  the  surface  proper.  The  expense 
of  such  work,  taking  one  mile  with  another  throughout 
any  considerable  system  of  state  highways,  would  not,  I 
believe,  average  much  more  per  mile  than  the  expense 
of  constructing  and  maintaining  detour  roads. 


Corrosion  of  Buried  Pipes  To  Be  Tested 

y\N  EXTENSIVE  investigation  of  the  corrosive  action 
l\  of  soil  on  pipes  used  for  gas  and  water  mains  and 
service  pipes  has  been  undertaken  by  the  Bureau  of 
Standards,  in  co-operation  with  the  Bureau  of  Soils,  the 
research  sub-committee  of  the  American  Committee  on 
Electrolysis,  and  the  pipe  manufacturers.  Forty  loca- 
tions have  been  selected  as  representative  of  the  prin- 
cipal families  of  soils  to  be  found  throughout  the  United 
States,  and  at  each  will  be  buried  a  number  of  samples 
of  every  kind  of  iron  and  steel  pipe  in  commercial  use, 
pipe  coated  with  representative  pipe  coatings,  and  pieces 
of  lead  sheath  cable,  both  plain  and  armored.  Some  of 
the  samples  will  be  uncovered  and  examined  from  time 
to  time  to  determine  the  rate  of  corrosion.  These  fields 
tests  will  be  supplemented  by  laboratory  tests  that  will 
give  complete  data  on  the  physical  and  chemical  proper- 
ties of  the  soil.  Other  laboratory  tests  will  give  the 
microstructure,  complete  metallurgical  history,  and 
chemical  analysis  of  the  pipe  specimens.  Extensive 
laboratory  experiments  will  be  conducted  to  determine 
the  effects  of  variations  in  individual  characteristics  of 
both  soils  and  pipe  materials.  It  is  expected  that  some 
data  will  be  obtained  within  2  or  3  years,  but  the  experi- 
ment will  probably  continue  over  a  period  of  8  or  10 
years. 
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"Serve  Traffic"  Is  the  Detour 
Slogan  in  Wisconsin 

Policy  Which  Has  Been  Adopted  Considers  Detour, 
in  Respect  to  Marking  and  Mainte- 
nance, as  Main  Route 

By  a.  R.  Hirst 

state    Highway    Engineer   of   Wisconsin 

MODERN  highway  practice  has  reached  the  point 
where  it  includes  not  only  the  construction  and 
maintenance  of  roads,  but  the  giving  of  traffic  service 
during  the  necessary  construction  and  maintenance 
processes.  Until  recently,  when  a  road  was  under  con- 
struction or  under  extensive  repair,  or  a  bridge  was 
out,  it  was  standard  practice  to  throw  bars  across  the 
route  and  let  traffic  seek  an  outlet  wherever  it  could  find 


able  which  are  travelable  under  all  weather  conditions, 
it  is  better  to  detour  the  traffic  than  to  carry  it  through 
work  where,  in  spite  of  everything  which  can  be  done, 
there  is  bound  to  be  inconvenience,  delay  and  possibly 
danger. 

Decision  to  detour  a  road  should  be  made  as  far  in 
advance  as  possible  so  that  the  road  to  which  traffic  is 
to  be  diverted  should  be  prepared  for  that  traffic.  This 
preparation  should  take  place  the  year  preceding  the 
construction,  if  plans  can  be  made  that  far  ahead. 
Wherever  the  detour  is  necessarily  narrow  and  danger- 
ous and  not  much  better  than  other  roads  in  the  neigh- 
borhood, the  system  of  double  detouring  is  very  advis- 
able. That  is,  traffic  in  one  direction  should  be  carried 
along  one  detour,  and  traffic  in  the  contrary  direction 
along  an  entirely  different  detour.    Each  case  stands  by 
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WISCONSIN    PRACTICE   OK    MARKING    DETOURS   AROUND    ROAD  CONSTRUCTION  WORK 


(1)  Wisconsin  route  marking  showTi  to  indicate  relationship 
between  route  marking  and  detom-  marking. 

( 2 )  Characteristic  detour  sketch  placed  at  each  end  of  long 
detours.  Often  these  detour  sketches  at  the  beginning  and  ending 
of  detours  are  miles  away  from  the  construction  to  be  detourcd. 

(3)  First  type  of  Wisconsin  detour  sign. 

( i )  Second  type  of  Wisconsin  detour  sign.  Two  i-oads  are  de- 
toured  on  tliis  same  highway.  Where  right  or  left  turns  occur 
the  "R"  or  "L"  is  used,  just  as  on  the  regular  routes. 

one.  It  did  not  seem  to  enter  the  minds  of  any  of  the 
state  highway  officials  that  this  traffic  should  be  cared 
for  as  Lhoroughly  as  normal  traffic. 

Wisconsin  possibly  recognized  the  newer  phases  of  the 
traffic  situation  a  little  sooner  than  most  of  the  other 
.states.  While  we  are  far  from  reaching  a  stage  of 
perfection,  we  have  for  some  years  past  made  an  at 
least  earnest  effort  to  accommodate  traffic  during  con- 
struction and  maintenance  processes. 

Upon  any  piece  of  construction  there  are  two  options 
open  to  the  engineer  in  charge.  He  may  (1)  close  the 
road  to  traffic  and  provide  satisfactory  facilities  for  get- 
ting around  the  closed  section;  (2)  keep  the  road  open 
to  traffic  and  get  the  traffic  through  the  work  as  best  he 
can.  There  are  no  other  practicable  means  of  doing  the 
thing  which  must  be  done,  that  is,  getting  the  traffic 
through  day  after  day. 

Whether  a  road  should  be  closed  to  traffic,  or  whether 
traffic  should  be  allowed  to  go  through,  depends  so  much 
upon  the  type  of  construction,  the  character  of  the  soil 
and  the  roads  available  for  detouring,  that  no  fixed  rules 
can  be  made.    Undoubtedly  where  other  roads  are  avail- 


(5)  Latest  and  now  standard  detour  marking,  consisting  of 
board  bolted  to  angle  irons  driven  in  the  ground.  These  are 
readily  removable,  can  be  placed  near  the  roadside,  and  were  so 
popular  in  1921.  due  to  their  visibility  at  night,  that  the  state  will 
probably  use  this  type  of  marking  on  all  routes,  both  regular  and 
detours,  as  soon  as  the  change  to  this  type  of  marking  can  be 
financed. 

(6)  Patrol  section,  direction  sign,  and  route  numbering  on 
telephone  pole. 

itself  and  should  be  determined  after  careful  considera- 
tion of  all  the  factors. 

It  is  often  necessary  and  advisable  to  spend  hun- 
dreds, and  even  thousands  of  dollars  in  preparing  a 
detour  from  a  main-line  road,  if  the  detour  is  to  be  in 
operation  for  a  coiisiderable  period.  Money  so  spent  is 
not  wasted,  because  detoured  traffic  is  saved  trouble  and 
expense,  and  the  improvements  remain  when  the  road 
reverts  to  its  local  use. 

When  the  detours  have  been  prepared  and  construc- 
tion started  on  the  main  road,  good  stout  barricades 
should  be  placed  across  the  main  road  at  the  points  of 
departure  of  the  detour,  with  the  necessary  detour  signs 
and  arrows  indicating  the  detour  route.  The  detour 
route  should  be  clearly  and  thonnighly  marked  from 
beginning  to  end,  with  the  turns  indicated  and  the 
dangerous  points  posted  just  as  if  it  were  the  main 
traveled  highway — as  it  actually  is,  foi*  the  time  being. 
Detcrurs  should  be  as  well  marked  in  every  way  as  the 
main  roads,  although  the  marking  may  lack  some  of  the 
permanent  features  of  the  main-road  markings. 

The  detour  should  be  maintained  daily  because,  since 
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it  is  usually  an  inferior  type  of  road  it  will  need  this 
daily  maintenance  even  more  than  did  the  main  road. 
In  brief,  it  is  our  practice  in  Wisconsin  to  put  in  effect 
on  detours  exactly  the  same  practice  for  the  same  type 
of  road  as  we  employ  on  our  state  trunk  highway  system. 

But  even  with  the  best  principles  and  practice  a  de- 
tour is  seldom  as  good  as  the  regular  route  and  is  almost 
universally  longer,  sometimes  dangerous  and  sometimes 
almost  impassable.  It  is  important,  therefore,  that  the 
amount  of  traffic  on  detours  be  kept  to  the  minimum,  and 
about  the  only  way  this  result  can  be  accomplished  is  by 
the  dissemination  of  information  telling  the  public 
where  detours  may  be  expected.  Given  a  proper  dis- 
tribution of  this  advance  information  much  traffic  will 
avoid  the  badly  detoured  roads,  the  situation  will  thus 
be  relieved,  and  traffic  served  by  being  kept  out  of 
trouble.  For  some  years  the  daily  papers  of  Friday  or 
Saturday  have  covered  the  detours  existing  for  that 
week  end  in  the  neighborhood.  This  service  has  been  an 
effective  help  in  limiting  travel  on  bad  detours. 

The  Wisconsin  Highway  Commission  this  year  tried 
further  to  meet  this  need  of  information  as  to  detours 
by  publishing  weekly  a  blueprint  map  showing  the  loca- 
tion of  all  detours  on  the  principal  highways  of  the 
state,  and  also  the  location  of  all  jobs  under  construction 
but  which  were  not  detoured.  This  map,  a  tracing  on  a 
scale  of  1  in.  equals  6  miles,  was  corrected  each  Wednes- 
day in  accordance  with  information  received  from  the 
division  headquarters  that  morning  and  the  blueprints 
were  mailed  out  to  all  subscribers  to  this  detour  service 
not  later  than  Thursday  night,  so  as  to  be  available  for 
the  week  end.  The  detour  map  service  was  furnished  for 
sixteen  weeks  at  a  cost  of  $10;  there  were  about  90 
subscribers  to  the  service  in  1921. 


Answers  from  a  questionnaire  to  these  subscribers 
indicate  that  the  public  was  greatly  served  by  these 
maps,  and  practically  every  subscriber  indicated  his  in- 
tention to  take  the  enlarged  service  along  the  general 
line  which  we  expect  to  offer  in  the  season  of  1922.  The 
map  used  is  on  a  large  enough  scale  so  that  the  inquirer 
can  tell  approximately  the  location  and  length  of  the 
detour  and  where  it  starts,  and  can  readily  pick  it  up 
on  the  ground  and  follow  it. 

In  1922  when  a  road  is  kept  open  to  travel,  in  addition 
to  the  care  we  have  previously  used  in  keeping  the  grad- 
ing as  smooth  as  possible,  we  will  either  build  all  cul- 
verts in  halves  or  bridge  the  openings  and  new  culverts 
with  timbers  so  there  will  be  no  detouring  through  fields 
around  culverts  under  construction,  which  has  been  the 
worst  feature  of  our  roads  open  during  construction. 

The  accompanying  photographs  with  their  legends 
tell  something  more  about  the  detour  methods  used  in 
Wisconsin.  We  are  not  at  all  satisfied  with  our  pre- 
vious results.  We  are  expecting  to  improve  them  mate- 
rially in  1922  and  succeeding  years,  but  we  believe  that 
we  have  established  some  general  principles  which,  if 
carried  out  to  a  logical  conclusion,  will  enable  us  to  give 
our  people  and  our  visitors  really  effective  traffic  service, 
despite  the  large  mileage  of  road  which  we  must  neces- 
sarily have  under  construction  each  year. 

The  detour  problem  is  of  much  greater  importance 
than  engineers  have  so  far  recognized.  We  are  con- 
fidently expecting  that  one  of  the  greatest  advances  made 
in  American  highway  practice  within  the  next  few  yeai's 
will  be  made  in  the  amount  of  care  and  attention  and 
money  spent  in  establishing  and  maintaining  adequate 
detours. 

Traffic  must  be  served ! 


From  the  Producer  s  Viewpoint 


Commercial  and  Technical  Developments  in  the  Asphalt 
Paving  and  Bituminous  Road  Fields 

A  Survey  Based  Upon  Interviews  With  Representatives  of  the  Principal  Producers  of  risphaltic  and  Tar 
Products  Employed  in  City.  County  and  State  Highway  Work 


WITH  68,000,000  sq.yd.  as  the  estimated  area  of 
roads  and  pavements  of  asphaltic  types  constructed 
or  reconstructed  during  1921,  producers  of  asphaltic 
products  regard  the  volume  of  this  year's  business  as 
satisfactory  and  are  looking  forward  to  a  sub.stantial 
increase  in  the  use  of  their  materials  on  city  streets 
and  state  and  county  highways  during  1922.  This 
prediction  rests  upon  a  more  solid  foundation  than 
mere  optimism.  It  is  supported  by  a  number  of  direct 
and  indirect  influences: 

In  the  first  place,  the  enactment  of  the  Federal-Aid 
Highway  Bill,  which  was  signed  by  the  President  Nov. 
9,  and  carries  an  appropriation  of  $75,000,000  to  be 
matched  by  an  equal  amount  from  the  states,  assures 
a  continuity  of  the  road-building  programs  which  all 
of  the  state  highway  departments  have  initiated.  Bitu- 
minous types  of  construction  will  receive  their  .share 
of  the  general  road-building  activities  insured  for  1922 
by  the  new  legislation.  Second,  the  market  for  bond.s, 
within  the  last  few  months,  has  shown  a  decided  im- 
provement and  many  i.ssues  which  had  been  authorized 
but  which  could  not  be  disposed  of,  except  at  a  great 
sacrifice,  are  now  finding  a  fairly  ready  sale.    In  general, 


it  is  felt  that  the  improved  credit  situation  will  make 
its  influence  felt  next  year  in  the  consumption  of 
bituminous  products  for  road  construction.  Third,  the 
campaign,  initiated  by  Secretary  of  Commerce  Hoover, 
in  favor  of  the  fall  letting  of  highway  contracts  as  a 
means  of  relieving  the  unemployment  situation,  has 
been  productive  of  results,  especially  in  localities  where 
winter  work  is  possible,  and  an  increase  in  the  volume 
of  next  year's  business  is  traceable,  in  part,  to  the 
acceptance  of  the  principle,  by  many  state  highway  de- 
partments, of  advance  planning.  Fourth,  reports 
received  from  city  and  state  engineers  indicate  a  marked 
expansion  of  activity  for  1922.  Such  states  as  North 
Carolina,  West  Virginia,  Missouri,  Alabama,  Florida, 
California,  and  others  contemplate  a  substantial  increase 
in  the  use  of  bituminous  products  in  road  construction 
next  year.  Fifth,  the  wider  use  of  bituminous  concrete 
foundations  or  "black  ba.se,"  instead  of  portland  cement 
concrete,  augurs  well  for  an  increased  volume  of  sales 
of  asphaltic  materials  for  the  coming  year.  Sixth,  the 
endorsement  of  asphaltic  filler  for  brick  pavements  by 
the  National  Paving  Brick  Manufacturers  Association 
furni.shes  definite   ground   for   the   prediction   of  more 
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extended  use  of  such  products.  Seventh,  a  considerable 
mileage  of  badly  worn  roads  will  undoubtedly  be  im- 
proved by  the  application  of  wearing  courses  of  tar  and 
asphaltic  products  by  the  penetration  method  and  of 
asphaltic  hot  mix  types  .such  as  asphaltic  concrete  and 
sheet  asphalt.  Producers  report  an  increased  demand 
for  their  materials  in  both  penetration  and  mixed  bitu- 
minous types  of  construction. 

Larger  Output  Predicted 

The  foregoing  is  a  composite  summary  of  the  views  of 
repi'esentatives  of  leading  manufacturers  of  asphaltic 
and  tar  products  for  road  work  as  collected  by 
Engineering  News-Record.  The  following  notes  deal 
more  specifically  with  certain  phases  of  this  year's  oper- 
ations in  the  bituminous  road  field,  and  are  based  on 
interviews  with  W.  H.  Kershaw,  manager,  Asphalt  Sales 
Department,  The  Texas  Co.;  Herbert  Spencer,  Asphalt 
Department,  Standard  Oil  Co.  (New  Jersey):  J.  R. 
Draney,  general  sales  manager,  Bitoslag  Paving  Co.; 
L.  Wittenberg  and  J.  S.  Crandell,  Tarvia  Department, 
Barrett  Co.;  H.  T.  Macfarland,  Barber  Asphalt  Paving 
Co.;  and  J.  E.  Pennybacker,  secretary.  The  Asphalt 
Association. 

The  year  1920  was  an  unusually  successful  one  from 
the  point  of  view  of  the  asphalt  producer  and  showed  a 
tremendous  gain  over  1919,  following  the  termination 
of  the  World  War.  While  the  volume  of  the  1921  work 
is  generally  estimated  to  be  in  excess  of  that  of  1920, 
the  percentage  increase  is  not  so  great  as  that  between 

1920  and  1919,  for  during  the  latter  period  a  gain  of 
about  40  per  cent  in  total  asphalt  consumption  was 
recorded  by  the  U.  S.  Geological  Survey.  The  1921  out- 
put, however,  is  expected  to  show  an  inci-ease  of  from 
5  to  10  per  cent  over  that  of  1920.  This  is  the  Asphalt 
Association's  estimate  of  the  situation. 

For  one  of  the  asphalt  companies  1920  was  a  big  year, 
the  volume  of  business  having  been  two  and  one-half 
times  larger  than  during  any  other  year;  the  1921  sales, 
while  they  may  not  reach  last  year's  mark,  will  compare 
favorably  with  it.  A  20-per  cent  increase  in  business 
for  1922  is  anticipated  by  this  producer  and  by  the 
Asphalt  Association  for  the  industry  as  a  whole.  Excep- 
tionally large  tonnages  were  shipped  in  October  of  this 
year,  being  several  thousand  tons  in  excess  of  the 
monthly  shipments  for  any  previous  year.  This  increase 
is  accounted  for  largely  by  the  threatened  railroad 
strike. 

Credit  Situation  and  Freight  Rates 

During  the  greater  part  of  1921  difficulty  was  experi- 
enced in  disposing  of  highway  bonds,  particularly  for 
improvements  in  the  West.  One  of  the  asphalt  refiners 
ascribes  this  as  the  cause  for  a  slight  falling  off  in  its 

1921  business.  A  number  of  bad  accounts  developed, 
due  to  the  practice  of  paying  road-building  contractors 
in  bonds  and  then  having  the  value  of  these  securities 
depreciate.  Some  contractoi's  refuse  to  undertake  con- 
struction woi'k  on  the  basis  of  bond  issue  payments. 
Nor  are  the  refiners  of  asphaltic  products  eager  to 
accept  bonds  in  payment  for  their  materials.  Of  late, 
however,  the  credit  situation  has  shown  a  decided  im- 
provement, particularly  in  the  Southeast,  and  unless 
unforeseen  conditions  arise  this  impro\-ement  should  be 
reflected  in  increased  road-building  activity. 

In  the  distribution  of  bituminous  products  the  pro- 
ducers agree  that  no  single  locality  during  the  year  has 


developed  a  demand  greatly  in  excess  of  that  found  in 
other  sections  of  the  country.  In  other  words,  the 
distribution  throughout  the  states  has  been  fairly  uni- 
form. One  encouraging  feature  of  this  year's  distribu- 
tion has  been  the  greatly  improved  railway  service, 
offering  a  marked  contrast  to  conditions  in  1920.  Freight 
rates,  the  producers  believe,  are  unjustly  high  on 
asphaltic  products.  A  comparison  of  the  freight  rates 
on  a.sphalt  with  those  on  other  road-building  materials 
shows,  in  the  opinion  of  one  producer,  a  decided  dis- 
crimination against  the  bituminous  type  of  highway 
construction.  One  refiner,  speaking  of  freight  rates  on 
asphaltic  products  now  as  compared  with  half  a  dozen 
years  ago,  cited  a  rate  of  $2.20  between  Baltimore  and 
Pittsburgh  in  the  old  days  as  against  $5.20  a  ton  now. 

The  future  trend  of  asphalt  prices,  as  some  of  the 
producers  see  the  situation,  will  depend  to  some  degree 
on  developments  in  the  Mexican  oil  fields.  By  far  the 
largest  volume  of  asphaltic  materials  for  road  construc- 
tion in  the  United  States  comes  from  Mexico  and  if  the 
supply  from  that  source  should  be  curtailed,  because  of 
the  inflow  of  salt  water  into  the  wells  or  by  reason  of 
political  interference,  asphalt  prices  in  this  country  will 
stiffen  unless  other  sources  of  raw  material  are  devel- 
oped in  the  meantime. 

All  of  the  producers  were  queried  as  to  developments 
in  materials,  equipment,  or  construction  methods  during 
the  past  year.  No  far-reaching  changes  were  indicated 
by  their  I'eplies.  In  city  paving  work,  due  to  the 
increased  volume  and  weight  of  motor  vehicle  traffic, 
there  is  a  tendency  toward  the  use  of  a  harder  asphaltic 
cement  in  surface  mixtures  to  prevent  shoving  and 
creeping  of  the  surface.  Another  factor  justifying 
the  employment  of  a  harder  cement  is  the  increased 
volume  of  oil  drippings  on  pavements  from  motor 
vehicles,  tending  to  soften  the  surface. 

Bituminous  Foundations 

The  producers  believe  that  the  next  year  or  two  will 
see  a  much  wider  use  of  bituminous  concrete  for  foun- 
dations, instead  of  portland  cement  concrete.  California 
is  cited  as  a  large  user  of  "black  base,"  while  in  repairs 
to  the  asphalt  pavement  on  Fifth  Ave.,  New  York  City, 
according  to  C.  M.  Pinckney,  chief  engineer,  bureau  of 
highways.  Borough  of  Manhattan,  the  policy  has  been 
adopted,  whei'e  cuts  are  necessary  through  the  con- 
crete foundation,  of  employing  asphaltic  concrete  exclu- 
sively for  the  new  foundation.  Such  practice  is 
particularl.y  advantageous  in  cases  where  the  demands 
of  heaN'y  ti-affic  require  that  a  pavement,  under  repair, 
be  put  back  in  service  at  the  earliest  opportunity.  It 
is  noted,  also,  that  the  city  of  Providence,  R.  I.,  has 
employed  black  base  for  both  sheet  asphalt  and  granite 
block  construction.  It  is  understood,  also,  that  North 
Carolina,  in  its  plans  for  an  extensive  program  of  high- 
way construction  next  year,  is  now  considering  the  use 
of  a  sand-asphalt  type  of  construction  in  localities  where 
stone  is  scarce.  In  sheet  asphalt  paving  work  standard 
practice  now  requires,  generally,  the  use  of  a  IJ-in. 
binder  and  a  IJ-in.  top  course.  The  close  binder  is 
almost  universally  used  and  the  open  binder  abandoned. 

In  general,  the  refiners  are  in  favor  of , uniform  speci- 
fications. Some  state  and  city  officials,  how^ever,  call 
in  their  specifications  for  asphalt  of  special  consistency 
which  cannot  be  met  by  the  refiners'  standard  grades 
of  material.  The  demand  for  these  variations,  it  is 
pointed  out,  is  a  source  of  trouble  to  the  asphalt  pro- 
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ducer  and  involves  increased  cost  at  the  refinery  to 
provide  storage  for  the  special  grades  called  for.  The 
tendency  toward  the  drafting  of  such  specifications 
may  sometimes  be  traced  to  the  employment,  by  cities, 
of  consulting  chemists  for  whom  variations  of  the  stand- 
ard specifications  mean  a  larger  volume  of  business.  On 
the  whole,  however,  the  producers  find  no  serious  objec- 
tion to  the  specifications  which  they  are  called  upon  to 
fulfill  in  supplying  asphaltic  materials. 

Better  Storage  Needed 

Contractors,  to  a  much  greater  extent  than  in  foi*- 
mer  years,  are  now  calling  for  tank-car  shipments  of 
asphaltic  materials  instead  of  shipments  in  wooden 
barrels  or  metal  drums.  The  manufacturers  are 
endeavoring  to  secure  a  still  wider  use  of  bulk  ship- 
ments and  in  many  cases  are  co-operating  with  contrac- 
tors in  providing  proper  storage  facilities  within  reach 
of  the  work.  It  is  pointed  out  that  tank-car  shipments 
effect  savings,  for  the  contractor,  of  from  $5  to  $10  a 
ton  exclusive  of  demurrage  charged  by  the  railways  for 
tank  cars  remaining  on  sidings,  involving  additional 
costs  of  from  $2  to  $5  per  day. 

Many  conti  actors  have  cut  the  cost  of  their  work  by 
installing  storage  tanks  of  tPTeir  own.  There  are  a 
wide  variety  of  such  containers  on  the  market,  including 
steel,  concrete,  and  wood  construction.  Sometimes  it  is 
profitable,  outside  of  city  paving  work,  for  contractors 
to  construct  temporai-y  storage  tanks  and  collapsible 
units  for  this  purpose  are  obtainable.  The  refiners  of 
asphaltic  products  find  that  there  is  opportunity  for 
constructive  work  in  educating  contractors  in  proper 
methods  of  storing  and  handling  asphaltic  materials. 
In  storage  tanks,  for  example,  it  is  important  not  to 
have  too  high  a  heat,  which  burns  the  asphalt.  Ideal 
conditions  demand  a  temperature  just  suflncient  to  allow 
the  material  to  move  freely.  Steam  in  heating  coils  is 
expensive  and  with  pi-oper  tank  design  it  is  believed  that 
great  economies  in  fuel  consumption  can  be  made. 

In  some  cases  contractors  have  repaired  old  railway 
tank  cars  which  had  outlived  their  usefulness  as  trans- 
portation units,  by  setting  them  up,  calking  them  and 
repairing  the  steam  coils.  Such  tanks  may  be  rehabili- 
tated and  used  as  stationary  installations. 

Research 

Research  work  in  the  asphalt  and  bifuminous  road 
fields  includes  two  main  lines  of  investigation — the  shov- 
ing of  asphalt  surfaces  and  the  effect  of  impact.  The 
studies  on  shoving,  now  under  way,  are  a  co-operative 
effort  by  the  U.  S.  Bureau  of  Public  Roads,  the  Asphalt 
Association,  and  the  cities  of  New  York,  Philadelphia, 
Baltimore,  Washington  and  Detroit.  Samples  are  being 
cut  from  city  pavement  in  various  localities,  tested  and 
analyzed  with  respect  to  consistency,  amount  of  com- 
pression, grading  of  mineral  aggregate,  etc..  in  order  to 
determine  the  best  type  of  construction  under  given 
traffic  conditions.  Last  year  a  service  of  impact  te.st.s  on 
beams  and  slabs  conducted  by  the  Asphalt  Association 
developed  a  number  of  significant  facts  regarding  the 
design  of  pavement.s  and  demonstrated  that  asphaltic 
paving  mixtures  are  highly  resistant  to  impact.  Impact 
test.s  on  bituminous  surfaces  are  now  bfing  conducted 
by  the  U.  S.  Bureau  of  Public  Roads  but  the  results 
have  not  as  yet  been  announced.  Another  subject  being 
studied  is  the  relative  wear  of  automobile  tire.""  on  con- 
crete and  on  bituminous  surface  roads.  • 


According  to  the  figures  of  the  U.  S.  Geological  Sur- 
vey, asphalt  production  in  the  United  States  for  1920 
was  as  follows: 

ASPHALT  PKODrCTIOX.  lOJO 

Short  Tons 

Domestic    nativi-    19g.4!)7 

Imported    nativ,'    128.414 

Domestic  petroU-imi    7fto!496 

.Mexican    petroleum    1, 0451779 

Total    2.073.186 

This  output  for  1920  compares  with  a  total  of  1.483.- 
497  ton?  produced  in  1919.  The  following  are  the  1919 
figures,  from  the  U.  S.  Geological  Survey  reports: 

ASPHALT  PRODUCTION,  1919 

Short  Tons 

.A-sphalt  from   domestic   petroleum 614.692 

.\sphalt    from    ilexiean    petroleum 674.876 

Domestic    natural    asphalt 53.589 

Other  domestic  native   products 34,692 

Asphalt  imported  from  Trinidad  and  Tobago 51,062 

Asphalt  imported  from  Venezuela 47,309 

Other  imported  asphalts,  including  bituminous  rock..  7,277 

Total     1,483.497 

Asphalt  exported  from  the   United  States 14.208 

Approximate  asphalt  consumption  in  the  United  States     1,443,289 


Alaska  Railways,  Roads  and  Harbors 

PROGRESS  on  the  U,  S.  Government  railway  in 
Alaska  was  delayed  by  lack  of  labor  during  the  fiscal 
year  ending  June  30,  1921,  according  to  the  annual  re- 
port of  the  Governor  of  Alaska.  On  that  date  there 
was  a  72-mile  gap  between  the  north  and  south  sections 
of  the  line.  Since  the  report  was  made,  however,  the 
woi-k  has  progressed  so  rapidly  that  the  tracklaying 
gangs  of  the  Alaskan  Engineering  Commission  met  on 
Nov.   19. 

A  10-year  program  for  highway  development,  includ- 
ing a  system  of  feeders  to  the  railway  has  been  prepared 
by  the  Alaska  Road  Commission,  which  since  1905  has 
expended  about  $6,004>D52  for  about  5,000  miles  of 
wagon  roads,  sled  roads,  trails,  bridges,  ferries  and 
tramways.  About  750  miles  have  a  gravel  surface 
and  are  suitable  for  light  automobile  traffic.  A  high- 
way available  for  automobiles  in  summer  is  now  com- 
pleted from  Valdez  and  Chitina  to  Fairbanks  and  is  to 
be  extended  to  Circle  within  the  next  two  years.  Of 
$666,789  spent  in  the  above  fi.scal  year,  $432,244  was 
for  construction  and  $234,545  for  maintenance. 

In  the  work  of  improving  rivers  and  harbors  a  great 
advance  was  made,  says  the  Governor,  by  the  re-es- 
tablishment of  the  Juneau  district,  in  April,  1921,  by 
the  Chief  of  Engineers,  U.  S,  Army.  The  president 
of  the  Alaska  Road  Commission  was  appointed  district 
engineer,  with  the  other  two  commissioners  as  his  assist- 
ants. Nome  harbor  and  the  Apoon  mouth  of  the  Yukon 
river  are  the  only  works  now  authorized.  The  former 
includes  two  jetties  at  the  entrance  and  the  dredging  of 
a  basin.  Ten  new  lights  were  established  during  the 
year  by  the  U.  S.  Lighthouse  Service.  Better  shipping 
facilities  are  said  to  be  needed  urgently,  but  the  report 
states  that  the  operation  of  government  lines  is  not 
desirable. 

The  territory  of  Alaska  shows  no  growth  in  popula- 
tion iiince  the  war,  according  to  the  governor's  report. 
Mining  is  in  a  healthy  condition  and  an  agreement  has 
been  made  between  the  Department  nf  the  Int'^-inr  .-ind 
the  Navy  Department  for  developing  a  coal  supply  for 
the  Navy.  This  will  require  a  coal  washing  plant.  In 
oil  prospecting  there  was  great  activity,  and  there  is 
said  to  he  an  encouraging  outlook  for  the  early  devel- 
opment nf  wood  supply  for  the  pulp  and  paper  industry. 
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A  Symposium  and  An  Analysis 

Large  Mileage  Highway  Contracts 

Reasons  For  and  Against  Developed  by  a  Wide  General  Inquiry  Among  Highway  Builders — 
Outstanding  Arguments  by  Two  Engineers  and  Two  Contractors 


LARGE  mileage  highway  contracts  are  being  advocated 
^  again,  (1)  to  reduce  the  cost  of  construction  and 
(2)  to  bring  about  quantity  production.  This  renewed 
interest  has  developed  from  successful  experience  in 
southwestern  states  where,  during  the  last  year,  single 
contracts  have  been  completed  for  county  highway 
systems  of  50  to  150  miles. 

Except  in  these  few  instances  contracts  for  more  than 
20  miles  of  paved  road  are  rare.  Most  contracts  are 
less  than  10  miles.  The  thought,  in  this  practice,  has 
been  to  limit  the  mileage  of  a  contract  to  the  length  of 
road  that  can  be  constructed  in  one  season  with  a  single 
paving  outfit. 

Large  mileage  contracts  would  be  the  antithesis  of 
present  practice.  The  idea  is  to  group  improvement 
projects;  award  a  single  contract  for  the  group,  and 
carry  on  work  with  a  number  of  outfits  operated  under 
common  direction. 

With  the  differences  between  large-mileage  and  small- 
mileage  contracts  stated  in  this  simple  manner  the  ques- 
tion appears  plain.  Will  the  large-mileage  contract 
simplify  engineering,  increase  production,  improve 
quality  and  reduce  cost?  There  are  not  enough  facts 
to  give  the  engineer  a  definite  answer.  There  have  been 
too  few  large-mileage  contracts.  Those  that  we  have, 
have  been  undertaken  under  conditions  of  labor,  rail- 
way service  and  materials  supply  which  do  not  give  the 
results  normal  significance.  In  a  sentence,  experience 
thus  far  with  large-mileage  contracts  is  merely  indica- 
tive— not  even  tentatively  conclusive. 

With  the  facts  inconclusive,  what  is  the  opinion?  Here 
again  the  inquiry  made  leaves  us  uncertain.  There  is 
no  agreement  of  opinion  regarding  large-mileage  con- 
tracts. Contracting  organizations  large  enough  to 
handle  such  contracts  advocate  them;  small  contractors 
oppose  them.  A  count  of  state  highway  engineers 
shows  a  small  proportion  strongly  opposed,  another 
small  proportion  moderately  in  favor  and  a  large 
majority  willing  to  grant  a  theoretical  advantage  but 
certain  that  conditions  as  they  personally  have  them 
are  not  proper  for  success.  A  few  manufacturers  of 
equipment  and  producers  of  materials  are  vigorous 
advocates  but  in  general  the  trades  are  indifferent.  The 
value  of  large-mileage  contracts  is  consequently  affirmed 
on  one  hand  and  denied  on  the  other. 

Affirmative  Opinion 

It  is  contended  that  more  efficient  engineering,  both 
in  the  field  and  in  the  office,  is  practicable  with  large 
mileage  contracts.  The  mileage  under  construction  is 
concentrated  and  fewer  engineers  per  mile  will  serve 
the  work  than  when  several  scattered  small  contracts 
make  up  the  same  mileage.  Also  fewer  engineers  are 
required  because  with  the  skilled  superintendence  pro- 
vided by  large  contracting  organizations  less  personal 
supervision  by  the  engineers  is  required.  By  being 
longer  engaged  on  one  operation  the  men  work  faster 
and  with  less  lost  motion  than  where  frequent  shifts 
from  one  operation  to  another  are  necessary.    As  direct 


evidence,  R.  J.  Windrow,  state  highway  engineer, 
reports  from  Texas,  where  large-mileage  contracts  have 
been  most  employed,  that  there  is  a  "reduction  in  the 
engineering  cost  per  mile  of  construction." 

Speed  of  construction  will  be  increased  because  large 
contractors  are  financially  able  (1)  to  accumulate  large 
stocks  of  materials  (2)  to  provide  the  largest  and  best 
equipment  and  (3)  to  secure  the  most  capable  super- 
intendence. They  possess  an  organization  trained  in 
quantity  production  and,  by  practice,  geared  up  to  high 
speed  operation.  The  direct  evidence  is  several  contracts 
in  Texas  where  single  high  powered  organizations  are 
paving  a  mile  a  week.  Particular  reference  is  made  to 
the  Maricopa  County  contract  in  Arizona  (Engineering 
News-Record,  May  26,  1921,  p.  882)  for  150  miles  of 
concrete  road  where  the  contractor  is  producing  his  own 
materials  and  is  distributing  them  to  three  proportion- 
ing plants  which  serve  three  paving  outfits  averaging 
each  a  mile  a  week  of  completed  pavement. 

Better  construction  follows  from  the  greater  skill 
and  proficiency  of  organizations  able  to  handle  large 
contracts.  They  have  the  means  to  employ  the  best 
methods  and  machinery;  they  have  greater  market  re- 
sources and,  therefore,  a  wider  choice  of  materials,  and 
they  command   the   most   experienced    superintendents. 

Cheaper  construction  is  possible  because  (1)  the 
investment  in  equipment  is  less  per  mile  of  construction, 
(2)  the  plant  operating  costs  are  less  per  mile  of  work 
and  (3)  overhead  expenses  are  reduced.  An  unloading 
plant  (crane,  charging  bins,  storage  facilities,  track) 
capable  of  handling  20  cars  costs  considerably  less  than 
two  10-car  plants.  Also  it  does  not  require  many  more 
men  for  its  operation  than  does  each  of  the  smaller 
plants.  Overhead  is  less  because  of  smaller  bidding 
expenses,  smaller  labor  turnover,  less  superintendence 
and  accounting. 

There  is  finally  a  broad  constructive  purpose  in  foster- 
ing the  large  mileage  conti-act.  It  will  develop  large 
organizations  specializing,  and  becoming  highly  expert, 
in  highway  construction  much  as  the  great  railway 
organizations  of  past  years  were  developed.  No  large 
road  building  program,  it  is  contended,  is  possible  with- 
out such  large  organizations  and  they  cannot  operate 
without  contracts  which  engage  their  full  resources  in 
money,  plant  and  personnel. 

Negative  Opinion 

Reliable  contractors  able  to  finance  only  eight  to  ten 
miles,  or  a  one-unit  outfit,  would  be  eliminated  by  large 
mileage  contracts  as  direct  bidders  and  forced  to  become 
subcontractors.  This  deprives  the  small  contractor  of 
the  opportunity  to  do  original  work  and  puts  the  com- 
munity to  the  disadvantage  of  dealing  indirectly  with 
its  contractors  actually  doing  the  construction.  These 
small  contractors  personally  in  touch  with  the  actual 
construction  are  doing  as  good  work  and  often  cheaper 
work  than  large  organizations.  Finally  contractors  able 
to  undertake  large  mileage  contracts  are  too  few  in 
many  states  to  complete  the  mileage  desired. 
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A  large  mileage  of  continuous  or  connecting  road  is 
torn  up  in  one  season  and  excessive  local  interruption 
of  traffic  is  caused  if  contracts  are  let  in  large  mileages. 

Large  mileages  under  construction  on  the  same  line  of 
railway  complicate  materials  deliveries.  Railways  have 
a  limit  of  service  which  they  can  render  a  section  of 
territory  in  any  one  classification  of  freight  and  when 
this  limit  is  exceeded  the  service  is  not  efficient. 

Contracts  for  large  mileages,  if  forfeited,  cannot  so 
easily  be  recovered  and  relet  or  completed  by  force 
account.  Effective  pressure  cannot  so  easily  be  exerted 
'on  a  dilatory  contractor. 

Too  much  mileage  under  construction  is  carried  over 
into  the  succeeding  year  and  clean  cut  yearly  programs 
so  desirable  in  securing  legislative  action  on  appropria- 
tions are  difficult  to  arrange. 

Law  and  custom  in  initiating  and  developing  highway 
improvements,  curtail  in  almost  every  state  the  freedom 
of  the  highway  engineer  in  locating  new  construction 
and  planning  the  contracts.  The  more  common  of  these 
limiting  conditions  are: 

(1)  In  some  states  impi'ovements  are  initiated  and 
carried  out  only  by  "districts"  created  by  the  residents 
without  regard  to  county  or  township  boundaries  and 
responsible  to  no  one  but  themor'ves. 

(2)  In  many  states  road     ...     -  -^>t^^-     ^^^  ^".itia'id 

and   carried    out   by  the    coun._         ^r   laws   ^.iich 

require  approval  of  plans  by  the  state  i."Q;hway  u.,part- 
ment  but  which  deny  any  initiative  to  the  state. 

(3)  In  many  states  previous  county  control  of  high- 
way improvements  has  left  for  state  construction  only 
short  gaps  between  county  systems. 

(4)  In  all  states  "distribution"  of  annual  improve- 
ments is  "politically"  desirable  in  securing  appropria- 
tions and  favorable  legislation. 

(5)  The  "habit"  of  the  people  is  to  build  from  year  to 
year,  cleaning  up  each  year's  work  and  planning  inde- 
pendently for  the  next  year. 

The  obvious  conclusion  from  the  information  pre- 
sented is  that  the  large-mileage  contract  cannot  be 
analysed  purely  as  a  problem  in  engineering  planning 
and  construction.  The  appraisal  of  its  possibilities  as 
general  practice  on  this  basis  alone  is,  therefore,  largely 
academic.    About  all  that  can  be  aflSrmed  is  that : 

1.  In  actual  practice  large  mileage  contracts  have 
given  satisfactory  results  in  speed,  quality  of  work  and 
reasonable  cost  when  handled  by  contractors  of  means 
and  ability. 

2.  Until  they  have  been  far  more  widely  used  under 
more  nearly  normal  conditions  no  exact  measure  of  their 
value  can  be  made  compared  to  small-mileage  contracts. 

3.  Their  employment  is,  in  any  event,  an  engineering 
and  business  question  to  be  decided  in  each  case  by  the 
conditions  governing  the  operation. 

There  follow  four  .short  articles  giving  the  opinions 
of  two  contractors  and  two  engineers  on  this  subject. 


ment  used;  but  ordinarily,  it  varies  from  eight  to  a  maximum 
of  perhaps  si.xteen  miles,  although  in  the  experience  of 
Illinois  there  is  but  one  instance  where  a  contractor  con- 
structed sixteen  miles  of  road  with  one  set-up.  Also  under 
Illinois  conditions,  a  single  set-up  usually  means  a  season's 
work  for  an  outfit. 

The  advantage  to  a  contractor  of  having  two  sets  of 
equipment  close  to  each  other  is  comparatively  small  and 
may  easily  be  offset  by  the  advantage  to  the  public  in 
advertising  for  contracts  in  such  manner  that  competition 
may  be  secured  from  a  greater  number  of  contractors  than 
would  be  possible  were  40  or  50  miles  tied  up  to  one  bidder. 

Under  the  conditions  prevailing  during  the  past  geveral 
years  there  is  nothing  to  be  gained  in  awarding  contracts 
we  may  not  reasonably  expect  to  be  completed  in  one  season. 

It  is  therefore  my  judgment  that  in  advertising  for  pro- 
posals on  road  work  it  is  the  best  policy,  from  the  point  of 
view  of  the  public,  to  provide  as  nearly  as  may  be  for  con- 
tract sections  having  such  location  and  magnitude  as  to 
permit  of  a  season's  work  for  a  well  balanced  outfit. 

Further  provision  may  well  be  made  that  proposals  may 
be  submitted  for  adjacent  contract  sections  in  combination 
so  that  an  organization  with  several  outfits  may  compete 
for  the  whole  work  and,  if  it  is  the  successful  bidder,  will 
have  its  various  construction  outfits  in  a  comparatively  re- 
stricted territory. 

Consideration  should  be  given  to  the  fact  that  where  very 
long  continuous  projects  are  located  along  a  single  railroad, 
rail  transportation  difficulties  may  be  involved  which  might 
otherwise  be  avoided. 

Large  Contracts  Cut  Plant  Costs 

By  H.  H.  Wilson 

Managing  raitncv.  Winston  &  Co.,  Contractorp 

LARGE  and  highly  developed  contracting  organizations  ca:' 
J  operate  successfully  only  on  extensive  contracts.  Quan- 
tity production  means  reduced  cost;  furthermore,  where  ;i 
contractor  is  awarded  sufficient  work  in  one  locality  to  give 
him  employment  for  as  much  as  two  years  time,  great  econo- 
mies can  be  effected  in  the  cost  of  freight  on  plant,  deprecia- 
tion on  plant,  camps,  and  other  structures. 

Generally,  it  is  also  possible  to  assemble  on  long  term 
contracts  a  more  experienced,  efficient  and  economical 
organization  (both  as  refers  to  skilled  and  unskilled  labor) 
than  is  possible  to  assemble  for  a  few  months'  work. 

Under  existing  freight  rates,  the  item  of  freight  on  plant 
alone  (where  the  portable  railway  and  other  extensive  and 
modern  road  building  equipment  is  used)  will  average  more 
than  $.500  per  mile  of  road. 

To  "plant"  a  six-mile  road  contract  requires  a  heavy  in- 
vestment in  equipment.  In  buying  this  the  average  con- 
tractor has  no  assurance  as  to  the  amount  of  depreciation 
he  will  be  able  to  earn.  If,  however,  he  is  awarded  sufficient 
work  and  allowed  sufficient  time,  within  which  to  complete 
it,  to  admit  of  earning  two  years'  depreciation  on  his  equip- 
ment, he  will  be  willing  to  compute  his  plant  depreciation 
on  a  lower  annual  percentage  than  he  would  be  willing  to  do 
with  the  assurance  of  only  one  year's  work. 

Offsetting  the  above  considerations  a  small  outfit  on  a 
small  contract  has  little  or  no  overhead  expense,  and,  given 
ample  time,  can  produce  economical  results. 

However,  when  the  efficiency  and  reliability  of  a  lartre  and 
intelligently  conducted  orjranization  is  contrasted  with  that 
of  an  orEanization  of  the  "wheel-barrow"  and  "sidewalk 
paving"  type,  there  are  further  equities  in  favor  of  the  larpc 
organization,  both  for  the  State  and  for  the  taxpayers. 


Finish  Each  Season's  Work   That  Season  Small  Contractors  Underbid  Large 


By  Clifford  Oldkr 

.'^laln  Highway  KnclnnT,   Tillnois 

THKRp;  is  no  advantage  in  letting  in  a  single  contract  a 
section  of  road  which  may  be  longer  than  that  which  a 
contractor  can  economically  construct  from  one  set-up  of  his 
plant. 

Just  how  many  miles  of  road  may  be  built  with  a  single 
plant  installation  depends  upon  the  character  of  the  equip- 


By  F.  F.  Rogers 

stall-   lIlKliway  CommlsBionor,    Michigan 

THP>  Legislature  of  1913  established  a  trunk-linr  road 
system  for  Mirhi(ran  which  has  practically  been  doubled 
by  subsequent  Legislatures  up  to  and  including  the  Lcgisla- 
of  1921.  Until  1919  the  several  counties  had  charge  of  the 
building  of  the  trunk  line  roads  and  were  encouraged  by  the 
state  paying  double  the  amount  of  aid  on  trunk  lines  that  it 
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paid  on  non-trunk  lines.  In  addition  the  state  toolc  charge 
of  and  built  all  bridges  of  more  than  30  ft.  clear  span  on 
the  trunk  lines  providing  the  local  subdivisions  would  build 
at  least  three  miles  of  road  including  the  bridge. 

Very  naturally,  under  such  a  law,  the  roads  in  the  various 
counties  were  built  out  from  their  most  important  towns  and 
there  were  many  gaps  left  which  it  became  necessary  to 
fill  in  in  order  to  get  anything  like  a  continuous  system  of 
trunk  lines  over  the  state. 

Therefore  in  1921  when  the  Legislature  placed  the  con- 
struction and  maintenance  of  trunk  lines  entirely  with  the 
State  Highway  Department,  but  still  with  some  local  finan- 
cial co-operation,  the  work  of  the  state  was  evidently  a  gap 
filling  program.  For  this  reason,  it  has  been  impossible, 
say  nothing  about  being  impracticable,  to  place  large  trans- 
state  trunk  lines  under  contract  at  one  time.  The  longest 
single  pieces  of  road  that  we  have  been  able  to  let  are  from 
ten  to  fifteen  miles. 

There  is  still  considerable  argument  as  to  whether  large 
companies  may  be  able  to  step  in  and  compete  with  the 
smaller  contractors,  working  on  smaller  pieces  of  public 
highways.  In  fact  we  have  usually  found  it  necessary  to 
divide  our  roads  into  sections  for  letting  in  order  to  allow  the 
smaller  contractors  to  bid;  otherwise  a  few  large  contractors 
would  bid  off  the  roads  at  prices  unduly  high.  At  least 
that  has  been  the  experience  of  Michigan. 

It  is  a  literal  fact  that  the  smaller  contractors  have  under- 
bid the  larger  ones  and  I  know  that  a  careful  study  of  the 
unit  prices  on  all  contracts  awarded  in  Michigan  during  the 
past  two  years  would  not  show  that  there  is  any  advantage 
in  letting  very  large  contracts,  if  the  only  object  is  to  get 
reduced  prices. 

Railaa^  Experience  Supports 
Large  Contracts 

By  ,J.  C.  Baxter 

General  Superintendent,  A.  Guthrie  &  Co.,  Inc.,  Contractors. 
St.  Paul,  Minn. 

THE  greatest  amount  of  construction  ever  performed  of  a 
character  in  any  way  similar  to  modern  highway  work, 
was  the  construction  of  the  American  railway  system.  This 
work,  carried  on  through  three-quarters  of  a  century,  was 
largely  performed  under  a  plan  that  gradually  became 
standardized  and  was  almost  universal  until  the  combination 
of  the  Great  War,  the  Adamson  Act  and  the  War  Labor 
Board  put  a  damper  on  the  extension  and  betterment  of  rail- 
ways. This  plan  was  applied  to  work  performed  for  private 
owners  whose  first  consideration  was  economy,  and  it  may 
safely  be  assumed  to  have  been  the  most  efficient  that 
could  be  devised  by  the  group  of  brilliant  minds  who 
planned,  financed  and  constructed  the  American  railway 
system  as  it  exists  today. 

The  plan  in  question  as  applied  to  the  construction  of  new 
lines  of  railway,  undertakings  in  their  general  physical 
characteristics  very  similar  to  modern  highways,  was,  for 
the  railway  company  to  request  bids  on  the  entire  amount 
of  work  contemplated,  requesting  such  bids  only  from  firms 
of  known  experience  and  financial  resources.  After -one  of 
these  firms  had  been  selected  and  a  contract  entered  into,  the 
successful  bidder  immediately  proceeded  to  sub-let  various 
portions  of  the  work  to  other  firms  who  were  each  especially 
equipped  to  handle  the  piece  of  work  in  question,  and  these 
sub-contractors  executed  certain  portions  of  the  work  with 
their  own  forces  and  equipment  and  sub-let  certain  other 
portions  to  so-called,  "station  men"  who  were  in  reality 
"piece  workers." 

This  plan  resulted  in  an  almost  perfect  organization.  The 
general  contractor  was  financially  responsible  for  the  entire 
work  and  directed  and  supervised  it,  strengthening-  financially 
and  with  equipment,  any  weak  spots  that  developed.  The 
sub-contractors  were  financially  responsible  for  small  por- 
tions of  the  work  and  gave  this  work  their  personal  super- 
vision, and  finally  a  large  portion  of  the  work  was  performed 
on  a  piece  work  basis,  than  which  a  better  plan  for  paying 
workmen  has  never  been  devised. 

That  this  plan  of  contracting  work  was  successful  from 


an  economic  standpoint,  is  shown  conclusively  by  the  results 
obtained  in  the  years  from  1880  to  1910: 

In  1880,  common  labor  was  receiving  approximately  $1.50 
per  day  and  earth  work  was  let  by  railway  companies  to 
general  contractors  at  about  18c.  per  cubic  yard. 

In  1910,  common  labor  had  advanced  to  $2.25  per  day  and 
earth  work  was  still  being  contracted  for  at  about  18c. 

In  other  words,  while  wages  increased  50  per  cent  in 
thirty  years,  the  skill  of  the  contracting  firms  bidding  on 
large  units  of  work  during  that  period  was  sufficient  to  im- 
prove methods  so  that  the  cost  to  the  owners  did  not 
increase. 

So  much  for  the  historical  aspect  of  the  case;  now  as  to 
the  direct  economies: 

First,  Economy  in  Manpower:  The  writer's  firm  recently 
constructed  thirty  miles  of  rather  heavy  highway  under  one 
contract  and  on  this  work,  one  superintendent  supervised  the 
entire  job;  one  paymaster  paid  the  entire  job;  one  bookkeeper 
kept  accounts  for  the  entire  job;  one  purchasing  agent  made 
all  purchases  for  this  job  as  well  as  several  others;  two 
general  supply  trucks  served  the  entire  line  for  miscellaneous 
supplies;  one  set  of  office  and  store  buildings  served  the 
entire  line;  one  employment  manager  secured  labor  for  the 
entire  line,  and  finally,  and  most  important  of  all,  the  work 
apportioned  to  each  sub-contractor,  was  of  such  character 
and  magnitude  that  his  equipment  and  organization  were 
kept  employed  throughout  the  entire  season,  and  no  unneces- 
sary iii^T^-c'  -f  a-isr.  ar-''     lachinery  was  entailed. 

- :  .•  •  " : .    ■'  o  go  into  detail  as  to  the  increase 

i.        e*..eau  ..ave  occurred  had  the  work  been 

&Vi      "ad  to  ■      ■    11  .  .rate  firms  with  five  local  organiza- 

tion^  ^ovsK.  ,_  .ne  :?ro.  .  '  As  a  matter  of  fact,  our  bid  for 
the  work  in  question,  was  substantially  lower  than  the  lowest 
combination  of  bids  on  the  four  separate  sections  into  which 
the  work  was  divided,  and  we  completed  the  work  on  time 
with  a  small  but  satisfactory  profit. 

Second,  Economy  in  Use:  The  writer  is  familiar  with  the 
following  condition  and  there  are  many  more  like  it  scattered 
over  the  entire  country:  Twenty  miles  of  highway  grading 
was  let  in  four  separate  contracts,  all  for  completion  this 
fall.  One  of  these  contracts  was  for  the  reconstruction  of 
the  old  highway  in  a  location  where  six  miles  of  additional 
distance  was  required  in  the  detour.  As  was  to  be  expected, 
this  piece  of  work,  (an  unattractive  job)  fell  to  a  new  and 
unseasoned  small  firm  which  has  failed  to  complete  the  work 
and  has  also  failed  financially,  the  result  being,  that  it  will 
be  well  into  the  middle  of  next  summer  before  this  portion 
is  completed,  and  some  fifty  automobiles  a  day  will  be  re- 
quired to  travel  some  six  miles  a  day  for  six  months,  which 
at  10c.  per  car  mile  amounts  to  about  $5,400. 

Third,  Economy  in  Use  of  Tublic  Money:  This  is  an 
economy  that  follows  automatically  from  economy  in  man- 
power and  economy  in  use.  The  writer's  opinion  is,  when 
highway  work  is  consolidated  into  projects  containing  from 
fifty  to  one  hundred  miles  of  work,  that  from  3  per  cent  to 
10  per  cent  would  immediately  be  saved  in  the  first  cost  of 
the  work,  besides  gaining  the  additional  advantage  of  having 
large,  well  seasoned  firms  responsible  for  the  completion  of 
the  work  on  time. 

Proposed  Pueblo  Flood  Remedies 

In  speaking  recently  before  the  Denver  Civic  and  Com- 
mercial Association  on  "Flood  Prevention  in  Pueblo," 
Arthur  E.  Morgan  stated  that  the  flood  last  June  was 
probably  more  than  half  of  the  maximum  flood  that 
could  occur  according  to  investigations  so  far  can-ied 
out.  On  the  several  methods  which  present  themselves 
as  a  solution  he  commented  as  follows :  Construction 
of  a  dam  just  above  Pueblo  is  feasible  but  very  ex- 
pensive. Diversion  of  the  channel  of  the  river  to  the 
west  bluff's  would  probably  involve  too  much  of  a  change 
in  city  properties.  Increase  of  the  present  channel  to 
more  than  twice  its  size  would  also  probably  be  too 
expensive  and  involve  too  mary  property  changes.  Con- 
.^truction  of  a  levee  on  the  east  bank  of  the  river  would 
be  the  least  e.xpensive. 
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Relation  Between  Molded  and  Core 
Concrete  Specimens 

Pennsylvania  Test  Show  Concrete  Drilled  From 

Highways  Higher  in  Compressive  Strength 

— Specimens  Often  From  Same  Batch 

Ey  n.  S.  Mattimore 

Engineer  of  Tests.   Pennsylvania   State  Highway  Department 

FOR  MANY  years  compression  strength  of  concrete 
has  been  determined,  to  a  large  extent,  by  the 
strength  obtained  on  specimens  molded  of  a  mix  pro- 
pm-tioned  the  same  as  that  used  in  the  structures  under 
consideration.  These  specimens,  at  first,  were  made 
entirely  in  the  laboratory  under  ideal  laboratory  condi- 
tions. Further  development  along  this  line  was  the 
molding  of  specimens  at  the  construction  site. 

A  study  of  the  comparative  results  of  these  tests  on 
laboratory-  and  field-molded  specimens  revealed,  in  nu- 
merous cases,  a  considerable  difference  in  strengths  in 
mixtures  of  the  same  proportions.  Studies  to  determine 
the  reasons  for  these  differences  have  resulted  in  con- 
siderable progress  towards  rational  design  of  concrete 
mixes.  This  is  due  mainly  in  determining  many  factors 
which  have  their  effect  on  field-mixed  concrete. 

The  ideal  condition  in  all  concrete  tests  is  to  develop 
methods  by  which  we  can  pre-determine  the  strength 
in  the  structure  by  preliminai-y  tests  and  thereby  truly 
design  the  mix  to  meet  conditions.  At  the  present  time 
I  do  not  believe  the  art  has  progressed  to  this  stage, 
especially  as  tests  along  this  line  have  indicated  that 
the  general  tendency  of  concrete  drilled  from  the  struc- 
ture is  to  show  a  higher  test  in  compression  than  the 
preliminary  molded  specimen  would  indicate. 


TABLE  I— COMPARISON  OF  MOLDED  AND  DRILLED  CONCRETE 

SPFCIMENS— 1:2-3    MIX 

Compression  Strengtii  Lb.  per  Sq.  In. 


Molded  Specimens 

DriUed  Sp 

ecimena 

Series 

Age 

Age 

No.  of 

No. 

Days 

Max. 

Min. 

Mean 

Days 

Max. 

Min. 

Mean 

Spec. 

1 

26 

4,740 

2,690 

3,545 

330 

6.061 

4.210 

4,728 

5 

2 

26 

4,054 

2,211 

3,095 

300 

6.070 

3,980 

4,543 

13 

3 

28 

3,315 

2,115 

2,788 

300 

5,452 

3,860 

4,706 

5 

4 

28 

4,357 

2.229 

3,368 

300 

6,585 

4,185 

5,288 

8 

5 

26 

3.896 

2.646 

3,397 

320 

5,001 

3,047 

3.907 

7 

6 

30 

3,928 

3,215 

3,505 

300 

5.672 

3,868 

4,966 

9 

1 

7 

1,992 

1,405 

1,721 

60 

4,599 

3,402 

4,044 

4 

8 

7 

2,486 

2,123 

2,285 

90 

5.454 

4,769 

4.993 

4 

9 

7 

2.914 

1,374 

2,016 

150 

6,598 

3.930 

5,304 

1  1 

10 

28 

3.525 

I.B84 

2,524 

400 

5.468 

3.539 

4,669 

8 

II 

28 

3,566 

2,234 

3.055 

460 

5,468 

3.676 

4,954 

4 

12 

7 

2,420 

1,947 

2.042 

80 

6,286 

3.517 

4,561 

8 

13 

7 

2.960 

1,876 

2.241 

140 

5,613 

3.664 

4.399 

9 

14 

7 

3,118 

1,847 

2,233 

150 

4,423 

3,345 

3,634 

5 

Table  I  is  a  summary  of  data  on  molded  and  drilled 
concrete  specimens,  obtained  during  construction  and 
from  the  finished  pavement  of  the  Pennsylvania  high- 
ways. The  molded  specimens  were  cast  in  the  field  and 
cured  under  the  same  conditions  as  the  pavement.  These 
were  tested  either  at  7-  or  28-day  periods.  The  drilled 
specimens  are  cores  taken  from  the  finished  pavement 
by  a  field  core  drill.  It  was  found  difficult  to  secure  the.se 
latter  at  given  ages  due  to  the  geographic  situation  of 
the  highways.  Molded  specimens  were  cast  from  con- 
crete being  laid  in  the  pavement  and  accurate  data  were 
recorded  of  the  exact  spot  where  the  batch  was  placed. 
The  drilled  specimens  were  taken  at  the  same  place  and 
from  the  same  batch  as  near  as  practicable. 

It  will  be  ob.served  that  the  general  tendency  i.?  toward 
considerably  higher  strengths  in  the  drilled  specimens. 
This  is  affected  to  some  extent  by  the  difference  in  age 
but  the  variation  in  age  in  the  drilled  specimens  of  the 


different  series  also  indicates  that  other  factors  exert 
a  greater  influence  than  the  age.  Further,  the  strength 
of  the  molded  specimen  is  not  a  positively  reliable  indi- 
cator of  the  strength  of  the  concrete  in  place,  as  deter- 
mined by  the  drilled  specimen.  This  fact  further  demon- 
strates itself  in  Table  II,  which  illustrates  the  detail 
test  of  one  of  the  series  from  which  the  summary  is 
compiled.  It  is  also  especially  notable  in  this  table  that 
the  drilled  cores  of  the  highest  strengths  are  not  always 
opposite  the  molded  specimens  of  the  highest  values. 


TABLE  II- 

-DETAIL  DATA  OF  SERIES  NO.  2  (Tab 

el) 

l:i  Sand  Mortar 

Molded 

Drilled 

Tension 

7  days      Tensile  Strength 

Specimens 

Specirnons 

% 

Age 

Strength 

Age        Strength 

Lb.  per  sq.  in 

Ottawa 

7  day  28  day 

28 

3,526 

360          4,757 

367 

133 

280 

393 

29 

4,054 

330          5,353 

313 

105 

280 

393 

28 

3,331 

330          5,141 

318 

103 

280 

393 

28 

3.061 

240          5,070 

312 

121 

280 

393 

28 

3,304 

240          6,070 

442 

161 

280 

393 

28 

2.783 

240          3,980 

315 

124 

380 

393 

28 

2,211 

210          4,630 

428 

178 

280 

393 

28 

2,821 

240          3,931 

102 

280 

393 

28 

2,489 

270          4,64u 

383 

147 

280 

393 

28 

3.152 

270          4,025 

317 

125 

280 

393 

28 

3,146 

300          4,405 

312 

113 

280 

393 

28 

2,528 

300          5.024 

314 

118 

280 

393 

28 

3.834 

330          4,008 

311 

107 

280 

393 

The  taking  of  the  molded  and  drilled  specimens  from 
the  same  batch  reduces,  to  a  large  extent,  the  effect  of 
a  difference  in  consistency;  in  fact,  special  efforts  were 
made  to  control  the  consistenc3^  in  all  concrete  construc- 
tion and  determinations  on  this  at  various  periods  dur- 
ing the  laying  of  concrete  have  demonstrated  that  it  is 
controlled  within  narrow  limits.  This  does  not  only 
refer  to  the  one  project  but  throughout  all  of  the  con- 
struction woi-k. 

Research  work  on  the  comparative  strength  values  of 
laboratory-  and  field-molded  concrete  specimens  has  led 
investigators  to  seek  the  factors  which  affect  the  com- 
pression strength  and  this  has  resulted  in  valuable  con- 
tributions toward  this  solution.  P^irther  research  on 
the  comparative  strength  of  molded  and  drilled  speci- 
mens should  guide  us  toward  determining  the  variables 
which  affect  these  strengths,  the  ultimate  result  being 
progress  towards  rational  design  of  concrete  mixes. 
In  other  words,  we  could  design  mixes  of  known  strength 
in  a  structure  by  preliminary  tests  on  molded  specimens. 
We  must  arrive  at  this  stage  to  design  mixes,  either  by 
eliminating  the  variables  or  ascertaining  their  value  and 
allowing  for  them. 

Present  Value  of  Compression  Tests. — Although  pre- 
liminary tests  on  molded  field  specimens  are  not  a  posi- 
tively reliable  indicator  of  the  strength  of  the  concrete 
in  the  finished  structure,  they  have  a  great  value  on 
individual  projects  and  such  control  should  be  encour- 
aged. Molded  specimens  taken  at  regular  periods  on 
any  concrete  construction  will  indicate  any  great  differ- 
ence in  strength  and  lead  to  an  investigation  of  causes. 
So  far  as  I  know,  this  is  the  only  method  of  detecting 
these  defects  and  an  experience  of  six  or  seven  years  of 
this  method  of  control  has  proved  an  economic  procedure. 

At  the  same  time,  I  believe  extensive  tests  should  be 
carried  on  to  determine  the  comparative  relations  be- 
tween molded  and  drilled  specimens.  The  drilled  speci- 
mens furnish  us  with  an  assurance  of  the  actual  strength 
obtained.  The  test  on  these  latter  has  been  of  inesti- 
mable value  in  our  work.  Reference  to  Tables  I  and  It 
gives  us  convinci  -'  proof  th  t  our  pavements  have  an 
excellent  factor  of  safety  so  far  as  compression  strength 
enters  into  the  design. 
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Multiple-Batch  Charging  Plant 
for  Truck  Haulage 

Shuttling  Measuring  Hoppers  Under  Twin  Bins 

Charge  Four  Batches  of  Sand  or  Stone 

in  One  Operation 

ON  CONCRETE  road  construction  late  last  fall,  re- 
markably fast  charging  of  four-compartment  motor 
trucks  with  proportioned  batches  was  accomplished 
by  using  a  central  proportioning  plant  consisting  of 
twin  bins  of  steel,  with  eight  measuring  hoppers  so 
mounted  on  a  rolling  frame  underneath  the  bins  that 
sand  or  stone  could  be  charged  into  four  hoppers  at 
once  and  four  hoppers  at  once  could  be  discharged  into 
the  truck  compartments.  Specifically,  on  the  maximum 
day's  run  of  511  ft.  of  18  ft.,  6-8-6-in.  slab,  the  outfit 
loaded  62  trucks  with  248  six-bag  batches  in  9:;  hr.  actual 
operating  time.  This  output  of  material  was  below  the 
practicable  capacity  of  the  charging  plant  as  is  re- 
ported by  the  contractor  elsewhere  in  this  article. 

The  plant  was  used  by  the  Chas.  H.  Fry  Construction 
Co.,  of  Erie,  Pa.,  on  the  Crowley  Road  just  east  of 


FIG.    1.      CK;NTUAL    AGGUKGATE    P1;oHoK'IIU.\I.\G    I'LAXI' 
WITH  TRUCK   BEIXG  LOADED 

Erie.  This  road  was  5,375  ft.  long,  of  one-course  rein- 
forced concrete.  Bids  were  not  opened  until  Sept.  27 
and  it  was  several  weeks  before  the  contract  was  signed. 
However,  the  contractor  was  able  to  get  enough  grading 
done  to  start  pouring  concrete  on  Oct.  16.  Due  to  the 
lateness  of  the  season,  bad  weather  interfered  with  the 
progress  of  the  work,  reducing  the  morale  of  the  crew, 
and  preventing  its  working  at  the  efficiency  which 
could  be  obtained  on  a  longer  job,  or  in  mid-season. 

The  work  was  done  under  Pennsylvania  State  High- 
way Department  standard  specifications,  and  under  the 
supervision  of  F.  E.  Winter,  district  engineer.  Among 
the  principal  requirements  of  the  specification  were  the 
following:  A  1:2:3  mix,  using  coarse  sand  and  crushed 
stone;  the  aggregate  cannot  be  dumped  on  the  sub- 
grade;  the  aggregate  must  be  accurately  measured  and 
each  box  struck  off  level  full;  the  batch-meter  must  be 
set  so  that  the  concrete  is  in  the  mixing  drum  1}  min. 
from  the  time  the  loading  skip  starts  down  until  the 
dumping-  chute  is  opened. 

At  one  time  the  mixer  crew  caught  up  to  the  graders, 
but  with  this  exception  the  progress  of  the  work  was 
entirely  up  to  the  mixer,  where  it  properly  belongs. 
City  water  supply  was  used  at  first,  but  the  pressure 


was  inadequate  and  caused  delays  until  a  pump  was 
installed.  At  one  place  the  pavement  was  laid  through 
a  subway  under  the  main  line  of  the  New  York  Central 
and  Nickel  Plate  railroads,  and  as  the  head  room  was 
not  sufficient  for  the  mixer,  this  part  of  the  work  was 
slow.  Due  to  the  weather  conditions,  the  mixer  crew 
worked  only  107:i'  hours  in  14  days,  and  under  these 
conditions  averaged  44  lin.ft.  per  hour.  The  paving 
organization  consisted  of  four  crews  composed  as  fol- 
lows: 

Proportioning  and  Loading  Plant:     1   crane   engineer,   1   fireman, 

1  man  operating  aggremeter  and  2  men  on  cars. 

Mixer  Crew:    1  engineer,  3  men  placing  concrete,  1  man  flnisliing, 

2  men  dumping  cement,  1  water  boy,  1  fireman,  2  men  on 
tamping  board.  5  laborers,  2  men  .setting  forms  and  1  pump 
man. 

H:indling  Cement  and  Reinforcing:     1    driver  witVi   team   drawing 

two  wagons  and  3  men  unloading  cement  ears  to  wagons. 
Tfauling  Aggregate:    3  truck  drivers. 

With  these  gangs  of  31  men  and  2  foremen,  and  the 
equipment  listed  in  Table  I,  the  average  output  was 
440  ft.  in  10  hours  or  2.67  sq.yd.  per  man  hour.  The 
grading  crew  of  nine  laborers,  one  team  and  driver, 
and  one  roller  engineer  is  not  included  in  the  above 
figures,  as  the  grading  was  considered  a  separate  item 
of  the  contract. 

TABLE  I— MAJOR  EQUIPMENT  LIST,  CROWLEY  ROAD,  ERIE,  PA. 

I — Type  "B"  Erie  Crane,  boom  32  ft.,  with  J  cu.yd.  Blaw  clam  sliel!  buclcet.^ 
I — Erie  .\ggremeter  iiaving  two  35-ton  bins  and  aggremeters  arranged  for  four- 

'  compartment  trucks,  six-bag  batch,  1:2:3  mix. 
I — 2 1-E  Foote  Steam  Paver  with  gravity  chute. 
3 — 5-ton  Maclc  Truclcs  with  four  compartment  steel  bodies. 
1^1 0-ton  Buffalo-Springfield  Steam  Roller,  with  pressure  cylinder  scarifiers. 
1  — Fresno  Team  Scraper  on  fine  subgrade. 
I  — Electric  driven  Pump  for  furnishing  water  for  mixer,  etc. 

As  indicated,  the  central  proportioning  plant.  Fig.  1, 
consisted  of  a  revolving  crane  and  a  i-cu.yd.  clam  shell 
bucket;  all-steel  hopper  bins  and  measuring  boxes,  and 
a  cement  unloading  plant.  The  crane  unloaded  coarse 
and  fine  aggregate  into  the  hopper  bins  or  onto  stock 
piles.  Rail  deliveries  and  stock  pile  space  were  ample 
and  no  delays  resulted  from  lack  of  stock  at  the  pro- 
portioning plant,  or  of  material  at  the  mixer.  The  out- 
fit for  measuring  aggregate  and  loading  trucks  was 


TABLE  II— LOADING  PLANT  RECORD  ON  CROWLEY  ROAD,  5,375  FT. 
ONE-COURSE,  REINFORCED  CONCRETE 


Cause  of  Delay 


a 

h4 

M 

H 

rrt 

a 

16 

314 

167 

54 

8 

Late  start 

17 

40(1 

20>) 

711 

10 

Planked  subgrade 

IR 

471 

707 

69 

Ml 

1 1 

f  Snatch  team  on  each  truck  for  300  ft.,  going 

\9 

371 

IH3 

61 

84 

1 1 

\  under  bridge  and  bursted  water  Hne 

m 

432 

22i 

67' 

Rain 
9 

i 

21 

Going  under  bridge  and  engine  trouble 

22 

368 

168 

42 

8 

2 

Many  delays  repairing  and  replacing  cable  on 

23 

756 

174 

36 

(,>-, 

^ 

Broken  mixer 

24 

124 

61 

21 

^ 

End  of  section  and  mo\'ing  miser 

/■> 

345 

IhK 

43 

7\ 

Late  start 

26 

417 

704 

51 

'>'i 

-', 

Water  trouble 

27 

202 

<ih 

24 

4 

Held  up  on  account  of  grade 

2K 

SM 

24S 

67 

9; 

X 

Mixer  trouble 

29 

375 

181 

47 

9 

1 

Held  up  on  account  of  grade 

30 

20U 

99 

a 

*i 

i>i 

Grading  delay   2  "hr.     Broken  mixer  i      br. 

called  on  to  load  only  2,331  six-bag  batcjies,  Table  II, 
or  680  truck  loads  of  three  or  four  batches  each,  whereas 
the  contractor  states  that  it  was  capable  of  loading 
2,700  trucks,  or  10,800  batches  in  the  same  number  of 
days,  working  10  hours  per  day,  enough  to  have  laid 
4  miles  of  the  same  road  which  would  put  the  progress 
of  the. job  up  to  the  capacity  of  mixer. 
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FIG.    2.     BINS  AND  CARRIAGE  AVITH  MEASURIXl;    i;OXi:.S 

Three  five-ton  trucks.  Fig.  3,  were  used  to  haul  the 
aggregate  to  the  mixer  and  only  one  laborer  was  re- 
quired to  operate  the  plant,  exclusive  of  the  crane  and 
car  crew.  This  laborer  loaded  the  measuring  boxes  and 
moved  them  out  over  the  truck  for  loading.  The  time 
consumed  after  the  truck  was  backed  under  the  measur- 
ing boxes,  loading  both  fine  and  coarse  aggregate,  and 
until  the  truck  pulled  out,  was  from  60  to  75  sec.  per 
truck.  Four  batches  were  dumped  into  the  truck  body 
simultaneously  by  the  truck  driver. 

In  detail  the  proportioning  plant,  Fig.  2  consists  of 
two  principal  units:  the  bins  of  which  there  is  one  for 
sand  and  one  for  stone,  and  the  "aggremeter,"  or  meas- 
uring device,  of  which  there  is  one  under  each  bin.  The 
bins  are  of  all-steel  construction  and  are  so  designed 
that  they  can  be  taken  apart  and  shipped  from  one  loca- 
tion to  another.  Their  capacity  is  about  forty  tons  each 
of  stone  and  sand.  This  capacity  allows  a  temporary 
shut-down  of  the  equipment  used  in  filling  the  bins,  but 
it  assumes  that  a  storage  pile  will  be  used  in  addition. 


FIQ.   3.      FOUR   BATCH   BODY  WITH  HINGED   PARTITIONS 

At  the  bottom  of  the  bins  are  gates  for  discharging 
the  material,  the  number  of  gates  depending  on  the 
number  of  batches  which  are  to  be  hauled  at  once.  For 
example,  if  the  motor  truck  is  divided  into  four  com- 
partments, there  will  be  four  gates  at  the  bottom  of  the 
bin.  The  bins  are  located  side  by  side  with  a  space  be- 
tween them  into  which  the  truck  runs  for  loading.  An 
operator's  runway  extends  underneath  one  bin,  across 
this  space,  above  the  truck  and   under  the  other  bin. 


The  measuring  device  consists  of  a  carriage  on  which 
are  mounted  the  measuring  boxes  of  the  proper  cubical 
capacity  which  it  is  desired  to  measure;  in  the  above 
case  four  boxes  were  mounted  on  each  carriage.  The 
carriages  are  tied  together  so  that  when  one  carriage 
is  being  filled  from  the  loading  bin,  the  other  carriage 
is  in  dumping  position  over  the  truck;  while  sand  is 
being  loaded  into  the  measuring  boxes  of  one  carriage, 
for  example,  stone  is  being  loaded  into  the  truck  from 
the  other.  The  carriages  are  propelled  in  either  direc- 
tion on  the  runway  by  a  single-drum,  geared,  reversible 
hand  winch. 

Carried  under  each  bin  at  one  side  is  a  strike-off  plate 
so  located  that  as  the  measuring  boxes  roll  along  the 
track  from  underneath  the  bin  to  the  loading  position 
of  the  truck,  they  must  pass  underneath  the  strike-off 
plate.  By  this  means  the  boxes  are  all  struck  off  level 
full.  The  motor  truck  drives  under  the  track  extension, 
or  runway,  the  carriage  with  each  box  containing  the 
exact  amount  of  material  req'iired  for  one  batch  is 
rolled  out  on  the  runway  over  the  truck,  and  the  mate- 
rial is  discharged  from  the  bottom  of  the  boxes  to  the 
compartments  of  the  truck. 

The  doors  of  the  boxes  in  each  carriage  are  all 
opened  and  closed  by  means  of  one  handle  operated 
through  a  spur  gear  reduction  so  that  the  operator  can 
easily  control  the  speed  of  opening  the  doors  and  drop 
the  material  gradually  into  the  truck.  This  eliminates 
hammering  action  on  the  truck  springs.  The  weight 
of  material  dropped  at  one  time  is  7,000  lb.  when  haul- 
ing four  batches  for  a  six-bag  mixer,  with  a  1:2:3  mix, 
and  if  this  material  were  dropped  suddenly,  the  life  of 
the  truck  would  be  greatly  reduced.  The  effect  of  this 
blow  is  further  lessened  by  the  fact  that  the  cab  of 
the  truck  does  not  have  to  clear  the  bottom  of  the  boxes 
since  the  boxes  are  rolled  out  into  place  after  the  truck 
is  in  position.  Otherwise  the  material  would  drop  three 
or  four  feet  further  than  it  does. 

A  plant  having  four-batch  boxes  can  be  quickly 
changed  to  load  trucks  having  two  or  three  compart- 
ments by  a  simple  latching  device,  which  enables  the 
contractor  to  use  trucks  of  different  capacity  without 
delay.  The  size  and  proportions  of  the  batch  can  be 
changed  quickly  by  bolting  fillers  to  the  vertical  plates 
of  the  measuring  boxes. 

This  new  proportioning  plant  was  built  by  the  Erie 
Steel  Construction  Co.,  Erie,  Pa, 


Philadelphia  Urged  to  Hasten  Sewage-Works 

In  urging  that  the  city  of  Philadelphia  expedite  its 
I'rogram  of  intercepting  sewer  and  sewage-works  con- 
struction, for  which  the  Commissioner  of  Health  granted 
a  permit  Aug.  30,  1915,  Dr.  Edward  Martin,  the  present 
commissioner,  made  the  following  statements  in  a  letter 
sent  to  the  City  Council  late  in  December,  1021 :  "Since 
1012  the  city  of  Philadelphia  has  made  examinations  of 
the  water  of  the  Delaware  River  to  determine  the  amount 
of  dissolved  oocygen  which  it  contains,  and  each  year 
shows  decreasing  amounts.  Observations  made  last  Sep- 
tember show  that  the  water  of  the  Delawaj-e  is  now  pol- 
luted to  a  serious  extent,  as  evidenced  by  the  almost 
complete  exhaustion  of  oxygen  in  certain  samples.  The 
excessive  sewage  pollution  of  the  river  is  also  shown  by 
the  practical  cessation  of  the  shad  fisheries  at 
Gloucester,  as  the  water  is  so  polluted  by  sewage  that 
the  shad  no  longer  come  up  the  Delaware  River  for 
spawning  purposes." 
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Alternating-Stress  Fatigue  Restricted  to  High  Stresses 

First  Report  of  Joint  Committee  on  Fatigue  of  Metals — An  "Endurance  Limit"  Discovered,  Below  Which 
Stress  Repetition  Is  Borne  Indefinitely — Limit  Appears  Related  to  Ultimate  Strength 


DEFINITE  results  of  great  significance  have  been 
brought  to  light  by  the  co-operative  joint  inves- 
tigation of  the  fatigue  of  metals  which  has  been 
under  way  during  the  past  two  years  in  direct  charge 
of  Prof.  H.  F.  Moore  at  the  Illinois  Engineering  Experi- 
ment Station,  Urbana.  After  the  early  discovery  that 
the  test  technique  produced  highly  uniform  and  com- 
parable results,  it  soon  developed  that  no  fatigue  fail- 
ures occurred  so  long  as  the  extreme  fiber  stress  applied 
in  the  reversal  was  kept  below  a  certain  fixed  limit. 
This  limit  ranged  fi'om  about  25,000  lb.  for  the  softest 
steels  to  nearly  100,000  lb.  for  the  strongest.  Further, 
on  comparing  the  values  of  the  endurance  limits  for  the 


breakage  near  center)  and  13-in.  lengths  were  tested  in 
reversed  bending  by  rotation  when  supported  in  a  small 
machine  arranged  like  a  lathe  and  loaded  by  a  weight 
hung  from  two  ball-bearing  collars  clamped  on  the  speci- 
men ;  the  specimen  was  rotated  by  electric  motor.  The 
test  apparatus  is  a  development  of  those  devised  by 
Wohler,  Sondericker  and  Farmer. 

For  any  one  test,  the  loads  on  the  i-otating  beam  were 
adjusted  to  produce  a  predetermined  extreme-fiber  stress 
at  the  middle  of  the  specimen,  and  the  machine  was 
started  rotating;  the  revolution  count  was  taken  when 
the  specimen  broke.  It  should  be  remarked  that  all 
specimens  were  polished  by  a  definite  process,  identical 


woo 


\Cc/c/esror  §   /Rupture,    §    !N) 


RELATION  OP  UNIT  STRESS  TO  NUMBER  OF   STRES.S  REPETITIONS  FOR  .SEVEN  TEST  SERIES,  EXHIBITING 
THE  ENDURANCE  LIMIT  PHENOMENON 


different  steels  tested  with  the  values  of  the  other  physi- 
cal properties  of  these  steels,  no  relationship  could  be 
found  with  any  except  ultimate  strength  and  Brinell 
hardness.  In  other  words,  the  ultimate  strength  and  the 
hardness  of  a  steel  appear  to  be  (roughly)  representa- 
tive of  the  endurance  strength  of  the  metal,  or  the 
stress  which  may  be  applied  without  development  of 
fatigue.  Roughly,  the  endurance  limit  appears  to  be 
about  one-half  the  ultimate  strength,  and  250  times  the 
Brinell  hardness  number.  A  report  of  the  work  to  date 
is  just  being  issued  by  the  Engineering  Experiment 
Station  as  Bulletin  124,  by  H.  F.  Moore  and  J.  B. 
Kommers. 

General  Scheme  of  Work  Done 

Steels  only  were  tested  in  the  work  so  far  reported. 
These  ranged  from  very-low-carbon  ingot  iron  to  .steel 
of  1.20  C,  and  to  3i  per  cent  nickel  and  chrome-nickel 
steels.  Most  of  the  metals  were  subjected  to  several 
different  heat  treatments.  Thus  a  large  range  of  steel 
grades  was  tried,  with  ultimate  strengths  ranging  from 
42,000  to  188,000  lb.  per  sq.in.,  yield  point  from  19,000 
to  130,000,  and  elongation  from  8  to  48  per  cent. 
Cylindrical  test  specimens  of  each  material,  of  0.30-in. 
minimum   diameter    Cends   slightly   enlarged   to   insure 


for  all,  in  order  to  minimize  the  influence  of  surface 
imperfections  or  roughnesses  on  fatigue  fracture. 

When  the  number  of  reversals  required  for  fracture 
at  one  stress  had  been  determined,  a  slightly  lower  stress 
was  tried,  and  so  on  until  a  series  of  values  was  ob- 
tained. When  numerous  readings  of  this  kind  were 
plotted  (to  logarithmic  scale),  sloping  lines  as  seen  in 
the  left  half  of  the  curves  in  Fig.  1  were  obtained, 
these  lines  representing  an  exponential  relationship  be- 
tween stress  and  number  of  reversals.  Below  a  certain 
unit  stress,  however,  failure  did  not  occur  even  at  100,- 
000,000  cycles.  In  the  neighborhood  of  a  certain  critical 
value  quite  variable  numbers  of  cycles  were  obtained  in 
different  tests  with  substantially  the  same  unit  stress, 
as  indicated  in  the  plotted  points  in  the  first  curve  of 
Fig.  1.  The  phenomenon  indicates  the  existence  of  a 
limiting  stress  defined  by  a  shai-p  break  in  the  curve 
from  inclined  to  horizontal,  below  which  stress  the 
faitgue  action  which  causes  failure  at  higher  stresses 
appears  to  be  absent. 

Curves  of  exactly  this  character  were  obtained  for  all 
of  the  tests  (covering  steel  only).  Seven  of  them  are 
represented  in  Fig.  1,  of  which  the  last  four  represent 
typically  consistent  results,  departing  but  little  from 
the  mean  cui-ve,  while  the  first  three  contain  somewhat 
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more  erratic  results.     In  the  plots,  each  point  generally 
represents  a  single  test. 

Fatigue  Also  Measured  by  Heating — Various  other 
methods  of  measuring  fatigue  were  tried,  such  as  bend- 
ing on  an  Upton-Lewis  machine,  rever.-^ed  torsion  on  an 
Olsen-Foster  machine  and  measuring  the  tem[)erature 
rise  produced  by  a  very  small  number  of  repetitions. 
The  last  named  method,  worked  out  by  J.  W.  Harsch  and 
W.  .J.  Putnam,  gave  very 
deiinite  results  as  repre- 
sented in  Fig.  2,  in  which 
the  abscissas,  representing 
galvanometer  divisions  of 
a  thermocouple  current, 
represent  a  temperature 
rise  after  .30  sec.  rotation 
of  the  loaded  specimen  at 
a  speed  of  1,000  r.p.m. 
(for  the  two  right-hand 
curves  in  Fig.  2  the  time 
of  run  was  2  min.).  There 
is  a  sharp  break  in  each 
of  the  curves  of  heating, 
unmistakably  present,  in- 
dicating a  suddenly  in- 
creased heat  development  when  the  stress  applied  in  the 
reversals  passes  a  certain  value.  The  assumption  that 
this  limiting  stress  value  corresponds  wi*h  that  ootained 
in  the  failure  test  is  borne  out  by  the  tabulated  figures 
and  by  the  graphical  comparison  in  Fig.  3.  where  the. 
plotted  curves  for  rotating  beam  endu ranee  limit  and 
heating  endurance  are  seen  to  be  in  excellent  agreement. 

In  Fig.  3  are  plotted  also  the  curves  for  the  other 
mechanical  properties  of  the  various  metals  tested. 
Except  for  hardness  and  ultimate  tensile  strength,  they 
do  not  seem  to  be  related  to  endurance;  this  applies  to 
impact,  repeated  impact,  and  proportional  elastic  limit. 
The  lack  of  any  correspondence  of  these  luialities  with 
endurance,  as  contrasted  with  the  cloie  agreement  of 
endurance  with  tensile  strength  and  hardnp>;s.  makes 
the  two  latter  properties  and  the  heating  i  which  is  de- 
termined by  a  test  requiring  only  a  few  minutes ")  only 
the  more  significant  as  giving  a  simple  index  of  endur- 
ance of  steel  to  stress  repetition  or  reversal. 

Minor  Influences  ov  Endiitnitn  Lint  it — The  experi- 
ments were  so  directed  as  to  furnish  also  a  few  data 
on   the   influence  of  shape  of   test  piece  and   surface 
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finish  on  endurance  limit.  It  was  found  that  a  aemi- 
circular  groove  of  .^-in.  radius  at  the  smallest  part  of 
the  section  reduced  the  strength  about  8  per  cent,  square 
shoulders  about  51  per  cent,  and  a  V-notch  about  60 
per  cent.  The  effects  on  the  softest  steel  and  on  fairly 
hard  steels  were  quite  similar. 

Various  degrees  of  ground  and  polished  finish  were 
tried  in  comparison.  A  high  rouge  polish  gave  only 
slightly  higher  endurance  strength  than  the  standard 
finish  adopted  for  the  main  series  of  tests,  while  speci- 
mens with  a  ground  finish  were  slightly  weaker  and 
smooth-turned  specimens  still  weaker.  The  difference 
between  rough-turned  and  rouge-polished  specimens 
was  about  18  per  cent. 

Overstress  ranging  from  10  to  35  per  cent  applied 
several  hundred  times  1 10  per  cent  overstress  applied 
5,000  times)  did  not  affect  the  endurance  limit  appre- 
ciably, though  29  per  cent  overstress  applied  5,000  times 
(the  regular  series  of  repetitions  then  following)  re- 
duced the  endurance  limit  11  per  cent.  This  indicates 
that  a  few  repetitions  of  relatively  high  stress  preced- 
ing or  interspersed  among  the  regular  repetitions  of 
stress  below  or  up  to  the  endurance  limit  are  of  no 
significance  with  respect  to  the  life  of  the  piece. 

Raising  the  elastic  limit  by  cold  working  did  have  a 
slight  effect  on  the  endurance  limit,  both  in  the  case  of 
a  0.18  per  cent  steel  and  in  the  case  of  cold  drawn 
screw  stock  of  0.20  per  cent  carbon;  in  the  case  of  the 
latter  the  effect  was  noticed  by  slight  reduction  of  the 
endurance  limit  by  annealing.  The  effect  of  hardening 
and  tempering  appears  to  be  represented  quite  accu- 
rately by  the  increase  in  tensile  strength  and  hardness 
caused  by  the  treatment.  It  follows  that  if  a  material 
is  given  a  sorbitic  structure  by  heat  treatment  its  endur- 
ance limit  may  be  greatly  increased  without  much  sac- 
rifice of  ductility. 

The  interesting  fact  is  revealed  by  the  figures  that 
the  endurance  limit  may  be  higher  than  the  tensile 
elastic  limit.  This  was  observed  most  markedly  in  the 
case  of  the  softest  steel  tested,  a  material  which  was 
.almost  pure  ferrite. 

Further  work  now  under  way  in  this  fatigue  investi- 
gation includes:  (1)  Work  on  stress  repetition  (as 
distinguished  from  alternation)  ;  several  steels  have 
already  been  tested,  and  there  are  Indications  that  the 
results  will  he  similar  to  those  obtained  for  alternating 
stress,  though  showing  a  somewhat  higher  endurance 
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limit.  (2)  Apparatus  for  tests  in  reversed  torsion  and 
in  reversal  of  direct  stress  (tension  and  compression) 
is  being  developed.  (3)  The  investigation  is  being 
extended  to  some  non-ferrous  znetals  and  to  a  fuller 
study  of  heat  treatment. 


12  ft.,  and  a  35-ft.  highway  section 
protected  on  each  side  by  a  steel 
balustrade.  Outside  the  main 
trusses,  carried  on  floorbeam  canti- 
levers, there  is  to  be  an  18-ft.  motor 
roadway  on  one  side  and  a  15-ft. 
footway  on  the  other. 

Four  lines  of  trusses  are  used  in 
the  approach  spans.  These  are  deck 
trusses,  also  of  the  subdivided 
Warren  type,  with  four  sub-panels 
per  main  panel.  Here  as  well  as  in 
the  main  span  the  motor  roadway 
and  footway  are  carried  on  floor- 
beam  extensions. 

Alternate  designs  may  be  offered 
by  bidders,  according  to  the  call  for 
bids.  The  plans  prepared  by  the 
chief  engineer,  J.  J.  C.  Bradfield, 
must  be  followed  in  their  salient 
features,  but  length  of  spans,  out- 
line of  trusses,  web  system,  and 
other  features  may  be  changed  for 
the  sake  of  economy  and  improved 
appearance.  No  limitation  is  made 
as  to  the  grade  of  steel  to  be  used 
or  the  design  details.  Bids  must  be  delivered  to  the 
under  secretary  for  public  works  at  Sydney  by  Oct.  31. 


Sydney  Harbor  Cantilever  Bridge  Design 

ACCORDING  to  the  official  design  for  the  proposed 
£\.  Sydney  Harbor  bridge,  connecting  Dawes  Point  on 
the  south  and  Milson's  Point  on  the  north,  a  cantilever 
structure  with  a  main  span  of  1.600  ft.  c.  tw  c.  piers 
and  a  width  of  98}  ft.  between  truss  centers  is  required. 
The  suspended  span  is  to  be  600  ft.  long  and  the  canti- 
lever arms  500  ft.  each;  the  anchor  arms  being  of  the 
same  length  as  the  cantilever  arms,  the  total  length  of 
the  cantilever  structure  between  centers  of  anchorage 
becomes  2,600  ft.  There  is  an  approach  at  either  end 
of  three  spans  of  about  200  ft.  each.  The  total  length 
of  the  steel  structure  is  3,816  ft. 

Rock  is  at  relatively  shallow  depth  at  all  the  pier  sites. 
The  main  piers  require  to  be  built  in  tight  corfferdams 
(or  by  compressed  air),  but  the  excavation  for  the 
anchorages  and  approach  piers  is  entirely  above  sea  level 
and  should  cause  no  difficulties  from  water. 

The  main  cantilever  structure,  which  is  to  have  a 
clearance  height  of  170  ft.  above  high  water  at  mid- 
span,  has  a  straight  bottom-chord  line,  following  the 
side  gradients  of  2}  per  cent  merging  into  the  level  line 
of  the  suspended  span.  The  trusses  are  270  ft.  deep  at 
the  piers,  and  100  ft.  deep  throughout  the  length  of  the 
suspended  span ;  the  top  chord  drops  from  the  tops  of 
the  main  posts  to  tangency  with  the  central  portion 
along  a  parabolic  arc,  and  in  somewhat  similar  outline, 
but  with  a  circular  arc,  to  the  tops  of  the  end  batter 
posts  over  the  anchorages.  There  are  only  two  trusses. 
The  web  system  is  subdivided  Warren,  with  main  panels 
of  200  ft.  adjacent  to  the  piers  and  150  ft.  elsewhere, 
each  subdivided  into  four  sub-panels  by  means  of  main 
verticals  and  a  sub-post  system.  The  roadway  is  to  con- 
sist of  a  railway  section  carrying  four  tracks  spaced 


Bronze  Versus  Steel  as  Material 
for  Waterwheel  Buckets 

IN  THE  early  days  of  hydro-electric  development  the 
buckets  used  in  impulse  waterwheels  were  usually 
made  of  bronze.  Now  the  majority  of  impulse  wheels 
are  being  equipped  with  steel  buckets.  Reasons  cited  by 
Western  engineers  in  explanation  of  this  apparent 
change  in  standard  practice  are  as  follows: 

The  average  size  of  impulse  units  built  ten  or  twelve 
years  ago  was  comparatively  small ;  the  usual  require- 
ments for  buckets  being  such  as  would  best  suit  jets 
2  or  3  in.  in  diameter.  Because  of  rapid  cooling  of 
metal  in  molds,  it  was  hard  to  get  first-class  steel  cast- 
ings in  such  small  sizes  and  the  high  percentage  of 
rejections  on  account  of  poor  castings  made  bronze 
buckets  considerably  cheaper  than  steel. 

The  trend  toward  larger  sizes  in  recent  years  is  shown 
by  the  fact  that  impulse  wheels  recently  built  are  driven 
by  jets  10  or  11  in.  in  diameter  and  have  buckets  2&  to 
30  in.  wide  that  weigh  up  to  2,200  lb.  apiece.  In  these 
large  sizes  the  average  of  steel  castings  is  greatly  im- 
proved and  because  the  present  steel  bucket  will  out- 
wear the  bronze  bucket,  steel  has  become  the  more 
satisfactory  material  and  is  also  considered  cheaper  in 
the  long  run. 

One  Reclamation  Project  Pays  Up 

The  sixth  building  installment  was  due  the  U.  S. 
Reclamation  Service  on  Dec.  1,  1921,  by  the  Orland  Unit 
Water  Users'  Association.  It  paid  all  of  the  $44,388.63 
except  $3,741.54  on  time.  Practically  the  whole  amount 
was  collected  and  paid  by  Jan.  1.  When  so  many  pro- 
jects are  clamoring  for  a  suspension  of  payments  the 
record  established  at  Orland  is  considered  especially 
gratifying  to  the  Reclamation  officials. 
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Draft -tube  Back  Pressure  Cured  at 
Roosevelt  Power  Plant 

Tail-Race  Discharge  From  Exciter  Units  Set  Up 

Pressure  in  Main  Unit  Draft  Tube  in 

Same  Tunnel  Opening 

By  C.  C.  Cragin 

General  Superintendent  and  Chief  Engineer.  Salt  River  Water 
Users'  Assoriation,   Dioenix,   Ariz. 

AT  THE  water-power  plant  located  at  the  Roosevelt 
IxDam  a  peculiar  back  pressure  in  the  draft  tube 
of  one  of  the  vertical  water-wheel  units  developed 
which,  due  to  bearing  trouble,  has  kept  the  unit  out  of 
commission  most  of  the  time  since  its  installation. 
The  conditions  as  they  existed  were  about  as  follows: 
This  draft  tube  discharged  vertically  into  a  tunnel 
which  also  carried  to  the  tail  race  the  discharge  from 
two  exciter  unit  water  wheels,  two  small  Pelton  wheels 
driving  oil  pumps  and  also  the  drainage  from  the  sides 
of  the  cliff  into  which  the  power  plant  was  partially 
built.  All  of  these  discharged  into  the  tunnel  back  of 
main  unit  draft  tube.  The  water  discharged  from  the 
Pelton  wheels  and  the  drainage  discharged  from  the 
cliffs  had  considerable  fall  into  the  tunnel  through 
pipes  and  both  carried  considerable  air  into  the  water 
in  the  tunnel. 
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With  the  main  unit  .standing  idle  and  the  gate  to  the 
water-wheel  case  closed,  an  air  pressure  would  build 
up  in  the  wheel  case  which  reached  a  maximum  of 
about  15  lb.  per  sq.in.  When  the  air  was  allowed  to 
escape  through  a  2Uin.  connection,  then  water  from  the 
draft  tube  would  flow  continuously  through  this  pipe. 
If  the  manhole  cover  on  the  water-wheel  case  located 
at  the  level  of  the  wheel  was  removed,  water  would  pour 
out  of  the  manhole  for  .several  hours  gradually  falling 


off  in  amount  until  it  ceased.  The  tail-water  level  was 
about  9  ft.  below  the  bottom  of  the  wheel,  and  the  total 
vertical  height  of  the  draft  tube  above  the  tunnel  roof 
was  about  20  ft. 

The  action  that  was  evidently  going  on  was  about  as 
follows :  The  drainage  discharge  conduits  which  entered 
the  tunnel  at  an  angle  of  about  75  deg.  to  the  horizontal 
was  probably  not  filled  with  water  and  consequently  the 
water  that  was  flowing  therein  at  high  velocity  was 
carrying  large  quantities  of  air  into  the  tunnel.  Also 
the  discharges  from  the  two  small  Pelton  wheels  were 
carrying  considerable  quantities  of  air,  as  was  evidenced 
by  a  suction  around  their  bearing  housings,  the  tail- 
water  conduits  being  enclosed.  This  air  entered  the 
tunnel,  then,  about  12  ft.  back  of  the  main  unit  draft 
tube.  The  tunnel  roof  being  level,  this  air  probably 
moved  slowly  along  it  and  probably  collected  in  large 
bubbles  and  rose  in  the  main  unit  draft  tube  which  was 
the  first  opening  in  the  tunnel  I'oof  to  be  encountered. 
The  continuous  collection  of  air  and  the  surging  of  the 
water  due  to  wave  action  and  probably  other  conditions 
inside  the  tunnel  caused  the  compression  of  the  air  and 
the  support  of  the  water  column  in  the  draft  tube  even 
after  the  top  of  the  di-aft  tube  was  partially  open  to 
the  atmosphere  when  the  manhole  cover  was  removed. 
Under  this  latter  condition  it  is  probable  that  the 
water-wheel  wicket  gates  were  closed  so  that  the  pres- 
sure generated  more  rapidly  than  it  was  discharged. 
When  attempts  were  made  to  operate  the  unit  it 
would  operate  satisfactorily  without  load  but  the  draft 
tube  showed  pressure  instead  of  vacuum.  When  it  was 
attempted  to  load  the  unit  the  pressure  would  build  up 
on  top  of  the  wheel  to  such  an  extent  that  the  thrust 
bearing  was  unable  to  carry  the  load. 

On  the  account  of  existing  conditions  it  was  impos- 
sible to  operate  the  plant  and  do  any  work  on  this  draft 
tube  and  tunnel,  especially  because  the  exciter  units 
of  the  plant  utilized  the  same  tunnel  for  discharge. 
Howpver,  during  the  winter  of  1920  it  was  necessary 
to  shut  doivii  the  plant  in  ov.ter  to  do  work  in  the  river 
bottom  for  the  protection  of  the  Roosevelt  Dam.  At  the 
same  time  this  tunnel  was 
reconstructed,  and  the  dis- 
charge from  each  of  the 
separate  sources  using  the 
tunnel  was  brought  to  the 
tunnel  portal  in  separate 
conduits.  The  main  unit 
draft  tube  was  connected 
into  (he  tunnel  with  gradu- 
ally curved  surfaces.  In 
order  to  do  this  work  it  was 
necessary  to  construct  a 
coffer-dam  in  front  of  the 
tunnel  portal,  as  the  leakage 
from  the  reservoir  was  in 
excess  of  the  pumping  ca- 
pacity installed  for  unwatering.  The  coffer-dam  was 
constructed  of  lumber  forms  and  concrete  as  the  bottom 
was  rough  rf)ck  through  which  it  was  impossible  to  drive 
piling.  The  tunnel  was  unwatered  by  a  motor-driven 
pump.  Stop-log  slots  were  constructed  at  the  tunnel 
portal  for  future  use. 

Since  completion  of  the  work  the  unit  has  operated 
satisfactorily  for  nine  months  with  a  vacuum  of  ap- 
proximately 10  in.  of  mercury. 
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Paving  Slab  and  Subgrade  Studies  in  Illinois 

Rational  Design  of  Rigid  Slab  Roads  Made  Possible  by  Research  Conducted  During  Two  Years  by  the 
Division  of  Highways — Abstract  of  Paper  Before  State  Highway  Officials  Association 

By  Clifford  Older 

statu    Highway    lingiiii-er,    Springfield,    111. 


SINCE  October,  1920,  ten  investigators  have  been  engaged 
in  research  work  for  the  Illinois  division  of  highways. 
Investigations  have  been  made  of  (1)  subgrade  moisture; 
(2)  subgrade  bearing  power;  (3)  subgrade  uniformity; 
(4)  frost  action;  (5)  temperature  effects ;  (6)  impact;  (7) 
repeated  loads  and  (8)  position  of  load  for  maximum 
stress.  Based  on  the  results  a  rational  method  of  designing 
paving  slabs  has  been  arrived  at. 

Si(bgrode  Moisture: — Fig.  1  is  the  moisture  content  curve 
of  the  subgi-ade  of  the  Bates  Road  (Engineering  News- 
Record,  Aug.  18,  1921,  p.  214)  expressed  as  a  percentage  of 
the  dry  weight  of  the  soil,  which  is  the  brown  silt  loam  of 
the  Mississippi  valley  corn  belt,  a  finely  divided  material 
that  ordinarily  would  be  called  a  clay  soil.  The  moisture 
content  of  the  soil  in  proximity  to  edges  and  cracks  was  at 
no  time  materially  different  from  that  observeil  elsewhere. 
At  a  point  where  a  tile  drain,  with  a  cinder  backfill,  was  laid 
30  in.  below  each  edge 
of  the  pavement  foi'  a 
distance  of  200  ft.,  the 
moisture  samples 
show  no  variation 
from  those  obtained 
elsewhere.  A  trench 
about  one  foot  from 
the  edge  of  the  pave- 
ment, leaving  the 
shoulder  undisturbed 
between  the  edge  of 
the  trench  and  the 
slab,  was  kept  filled 
with  water  for  three 
weeks.  Although  the 
nearest  sampling  sta- 
tions were  only  30  in. 
from;  the  edge  of  the 
trench,  the  moisture 
content  of  the  sub- 
grade  at  these  stations 
showed  no  increase 
and  no  variation 
from  that  at  other 
points  under  the 
pavement. 

Blocks  cut  out  of  the  subgrade  so  as  not  to  disturb  the 
natural  compaction  and  then  frozen  and  thawed  out,  were 
immersed  in  water ;  most  of  them  fell  to  pieces  upon  immei- 
sion.  Samples  not  frozen  remained  practically  intact  and 
absorbed  moisture  slowly.  From  these  tests,  it  seems  that 
although  a  clay  subgrade  may  resist,  markedly,  saturation 
from  an  occasional  rain  fall,  yet  the  same  soil  may  quickly 
becone  saturated  after  a  freeze. 

Subgrade  Bearing  Power: — An  apparatus  was  d&vised  by 
which  loads  up  to  50  lb.  per  square  inch  could  be  repeated 
indefinitely  on  subgrade  so^ls  in  place.  The  results  point 
strongly  toward  the  conclusion  that  a  soil,  having  a~  given 
moisture  content,  may  under  repeated  loads  have  a  fairly 
definite  elastic  limit.  This  for  Illinois,  soil  containing  at 
times  40  per  cent  moisture  is  very  low,  probably  less  than 
1  lb.  per  square  inch. 

The  general  behavior  of  subgrade  soils  as  determined  on 
small  areas  by  this  machine  were  closely  confirmed  by 
loading  concrete  slabs  having  areas  of  several  square  feet, 
which  were  cast  on  the  same  subgrade;  the  first  few  light 
loads  caused   permanent  depressions. 

Different  points  on  the  same  subgrade  soil,  although  hav- 
in<'-   the   same    moisture    content,    did    not   exhibit   uniform 
This   is   considered   to   be   due   most   likely   to   in- 


TEST  FACTS  THAT  AFFECT  DESIGN 

1.  The  moistmre  mntent  of  snbfirade  snil  is  only  slightly 
influenced,  hy  the  proximity  of  cracks  and  joints  in  the  slab 
or  by  drains  or  by  ponding. 

2.  A  soil,  for  a  given  moisture  content,  under  repeated  loads, 
has  a  fairly  definite  elastic  limit — for  saturated  Illinois  soil  it 
is  less  than  1  lb.  per  sqnare  inch. 

3.  There  is  continually  a  separating  and  a  coming  together  of 
the  slab  and,  the  subgrade  owing  to  movements  of  both. 

i.  Under  frost  action — heaving  due  to  freezing — the  slab 
edges  rise  faster  and  more  than  the  center  of  the  slab. 

5.  Under  temperature  action  the  slab  curls  up  or  doivn  at 
the  edges,  the  action  being  periodic,  sufficiently  to  render  sub- 
grade  iiupport  ineffective. 

6.  Slab  corners  formed  by  cracks  or  joints,  to  resist  breaking 
must  be  designed  as  unsupported  cantilevers. 

7.  Slabs  designed  to  carry  maximum,  loads  at  unsupported 
right-angled  corners  are  of  ample  strength  throughout. 


results. 


equalities   in  compaction. 

Subgrade  Uviformify .-—There 


were  installed  in  the  Bates 


Road  many  subgrade  cylinders  each  having  a  brass  disk  in 
contact  with  the  subgrade,  and  a  reference  plug  screwed  in 
the  cylinder  in  such  a  manner  that  measurements  taken 
from  the  plug  to  the  brass  disk  would  show  the  relative 
position  of  the  subgrade  and  the  pavement  slab  at  any  time. 
Readings  were  taken  once  each  week.  They  show  distinctly 
a  periodic  separation  of  the  pavement  slab  and  the  sub- 
grade  Que  to  the  warping  of  the  slab  under  temperature 
changes.  They  show,  also,  to  a  very  marked  extent  err-^tic 
variations  duo  in  all  probability  to  uneven  settlement  of  the 
subgrade  due  to  uneven  compaction.  Some  show  a  separa- 
tion of  as  much  as  h  in.  over  areas  of  considerable  magni- 
tude. At  practically  all  a  separation  has  occurred  at  one 
time  or  another. 

Frost  Action:  Observations  of  frost  heaving  on  the 
Bates  Road  weie  made  during  the  winter  of  1920-21.  Pre- 
cise levels  showed  a  heaving  or  lifting  of  the  edges  of  the 

slab  throughout  the 
entire  length  of  the 
road,  at  a  much  more 
rapid  rate  than  at 
the  center.  On  sec- 
tions where  a  lon- 
gitudinal joint  was 
provided,  the  edges 
of  the  pavement 
slabs  lifted  about  5 
in.,  while  the  center 
lifted  about  i  in. 
Many  sections  not 
provided  with  longi- 
tudinal joints  showed 
approximately  the 
same  behavior;  all 
such  sections  when 
examined  in  the 
spring  were  found  to 
be  cracked  longitudi- 
nally. 

Temperature  Ef- 
fects :  Tests  under- 
taken to  determine 
whether  or  not  the 
subgrade  under  a 
corner  of  a  slab  would  be  compressed  under  repeated  loads 
to  such  an  extent  as  to  afford  no  definite  support  to  the 
pavement,  disclosed  that  at  night  the  slab  corner  under  load 
might  be  at  a  higher  elevation  than  the  unloaded  corner 
during  the  day. 

Fig.  2  shows  the  air  temperature  and  the  vertical  move- 
ment of  the  corner  of  a  9-in.  plain  concrete  slab  loaded  and 
unloaded.  This  diagram  is  typical  of  several  hundred. 
Hourly  elevation  readings  to  thousandths  of  an  inch  were 
taken  by  means  of  Ames  dials.  The  6,000-lb.  load  was  ap- 
plied to  the  corner  for  three  minutes  each  hour.  Under  this 
load  the  computed  fiber  stress  in  the  slab  was  220  lb.  pei' 
square  inch.  For  about  two-thirds  of  the  54-hour  period 
the  3-ton  load  did  not  depress  the  corner  to  its  unloaded 
afternoon  position.  It  is  obvious  that  the  subgrade  offered 
but  little  if  any  support  for  two-thirds  of  the  time. 

Fig.  3  shows  the  curvature  of  a  7-in.  slab  on  a  line  bi- 
..secting  the  corner  angle.  The  upper  solid  line,  diagram  A, 
shows  the  upward  warped  position  of  the  surface  of  the 
slab  along  a  45  deg.  line  from  the  corner  to  the  center  of 
the  pavement.  The  upper  dashed  line  shows  the  position  of 
the  slab  while  a  load  of  6,000  lb.  was  applied  on  an  area  of 
2  sq.in.  at  the  corner.  The  lower  solid  lines  show  the  posi- 
tion of  the  unloaded  slab  at  the  point  of  maximum  down- 
ward deflection.  The  lower  dashed  line  shows  the  position 
of  the  slab  under  the  6,000  lb.  load  when  applied  during  tke 
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day.  It  is  obvious  that  the  slab  corner  acted  purely  as  a 
cantilever  in  supporting-  the  night  load.  It  is  also  obvious 
that,  as  the  increased  deflection  was  not  as  great  when  the 
load  was  applied  during-  the  day  as  when  applied  at  night, 
subgrade  support  had  some  influence  on  the  amount  of  de- 
flection. The  computed  fiber  stress  of  the  concrete,  con- 
sidering the   corner  as  a  cantilever  under  the  night   load, 


Midnight 
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FIG.    2.      '^AILY    VARIATION    IN   PEFLECTIONS    OF    SLAB 
rORXER    I-NDER    LOAD 

amounts  to  368  lb.  per  square  inch  which  is  certainly  not 
too  low  for  the  working  stress  of  plain  concrete.  It  is  ob- 
vious that  a  much  greater  load  with  a  correspondingly  high 
fiber  stress  would  be  required  to  deflect  the  corner  to  con- 
tact with  the  subgrade'at  night. 

Diagram  B,  Fig.  3,  shows  the  effect  under  similar  con- 
ditions of  a  longitudinal  crack  or  joint.  The  warping  efft< t 
does  not  pivot  about  the  center  of  the  half  slab  as  defined 
by  the.  longitudinal  joint.  Even  in  this  case  the  upward 
warping  of  the  slab  due  to  temperature  efi^etts  was  greater 
than  the  downward  deflection  of  the  slab,  under  the  6,000 
lb.  load  producing  a  fiber  stress  of  368  lb.  per  square  inch. 

Fig.  4-A  shows  the  edge  of  an  8-in.  pavement  slab  and 
the  subgrade  below.  The  white  card  on  the  left  is  rigidly 
attached  to  the  slab.  The  card  at  the  right  is  fixed  to  the 
subgrade  at  some  distance  below  the  base  of  the  pavement. 


0.04 


The  black  line  was  drawn  across  the  two  cards  at  mid-day 
while  the  sun  was  shining.  Fig.  4-B  taken  at  midnight, 
shows  a  distinct  crack  in  the  earth  subgrade  a  short  dis- 
tance below  the  bottom  of  the  pavement;  and  shows  the 
offset  in  the  line  caused  by  the  upward  movement  of  the 
slab.  A  load  of  four  tons  on  the  edge  of  the  pavement 
failed  to  close  the  offset  or  the  visible  crack  in  the  sub- 
grade. 

By  means  of  the  brass  disks  of  the  subgrade  cylinders 
located  in  a  row  across  the  pavement  slab,  the  relative 
movement  of  the  slab  and  the  subgrade  was  confirmed.  In 
many  cases  these  measurements  indicated  positively  that 
the  downward  curling  of  the  edges  during  the  day  lifts  the 
center  of  an  unbroken  slab  entirely  free  from  the  subgrade 


FIG.    4.      UFF.SIOT 
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KIO.*3.'     CURVATURR    OF    SLAP.    ON    LINK    BI.SKCTLNG 
CORNER  ANGLE 


near  the  center.  They  indicate  also  a  pcrmanciil  i|<  prcs- 
sion  of  the  subgrade  at  the  edges  of  the  pavement  under 
this  condition,  although  a  partial  recovery  occurs  as  the 
edges  curl  up  at  night. 

Monolithic  brick  pavements  exhibit  practically  the  same 
degree  of  warping  as  concrete  slabs.  The  effect  is  much 
ri(lu<ed  when  a  bituminous  concrete  surface  is  applied.  It 
is  similarly  reduced  when  a  brick  wearing  surface  having 
a  bituminous  jointfiller  is  used  on  a  concrete  base.  Fig.  'i 
shows  the  edge  movement  of  various  slabs.  All  readings 
were  taken  practically  simultaneously  for  21  hours. 

Special  attention  is  called  to  the  slight  warping  of  slaK- 
having  plastic  surface  materials  of  considerable  thickm^- 
Attention  is  also  called  to  the  comparatively  small  wai  imig 
j>f  the  concrete  slab  having  a  longitudinal  joint. 

Warping  of  rigid  slabs  away  from  thi>  s\ibgr;  "     provides 
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PIG.  5.   EDGE  MOVEMENTS  OP  VARIOUS  PAVEMENTS 


open  channels  for  the  free  passage  of  surface  water  to  all 
parts  of  the  subgrade.  This  was  observed  many  times. 
Throughout  the  year  with  distressing  regularity,  free  water 
was  found  in  the  subgrade  cylinders  after  heavy  rains. 

Position  of  Loads  for  Maximum  Stresses:  Fig.  6  indi- 
cates conditions  which  may  apph  along  the  edges  of  a 
pavement  slab.  Diagram  A  represents  the  deflection  read- 
ings of  an  Ames  dial  placed  at  the  edge  of  the  pavement 
during  the  passage  of  a  four-ton  wheel  load  along  the  edge 
of  the  slab  as  close  to  the  dial  as  feasible.  The  dial  in  this 
case  was  placed  at  some  distance  from  the  nearest  trans- 
verse crack.  It  is  of  interest  to  note  the  shape  of  th.'  curve 
showing  the  deflection  of  the  edge  at  the  dial  as  the  wheel 
passed  and  the  total  amount  of  this  deflection. 

Diagram  6-B  shows  the  curve  of  deflection  T.hen  two  dials 
were  placed  on  the  corner  formed  by  a  transverse  crack. 
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Tn  this  case  the  crack  was  very  fine,  the  observations  hav- 
ing been  made  during  a  period  of  high  summer  tempera- 
ture when  the  slab  waS  expanded  and  apparently  all 
cracks  closed  very  tightly.  Note  that  the  total  deflection  is 
much  greater  than  shown  in  Diagram  A,  although  it  is  ap- 
parent that  the  closed  crack  prevented  each  corner  from 
acting  independently.  Diagram  C  shows  a  similar  condi- 
tion in  which,  although  the  crack  wa.s  open,  short  dowell 
bars  passed  across  it.  Note  that  the  deflection  is  approxi- 
mately the  same  as  that  which  occurred  at  the  closed  crack. 
Diagram  D  shows  the  very  marked  efl^ect  occasioned  by 
an  open  crack  or  joint  with  no  dowell  bar  or  other  means 
for  causing  both  corners  to  act  together.  Deflections  of 
the  center  of  a  slab  under  load  were  two  small  to  be  platted 
to  this  scale.  While  deflections  only  are  platted  in  these 
diagrams,  yet  strain  gauge  measurements  show  the  same 
proportionate  results.  As  stresses  are  in  proportion  to 
strains  the  position  of  loads  to  produce  maximum  slab 
stresses  are  easily  apparent  from  these  diagrams.  All  of 
these  deflections  are  platted  from  observations  on  slabs  of 
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DEFLECTION    OF    DIFFERENT    JOINTS    UNDER 
MOVING    LOAD 


01        23456       789       10      II       12 
Wheel   Load  in   Thousands   of   Pounds 

FIG.    7.      REQUIRED   SL.\B   THICKNESS    FOR    DIFFERENT 
LOADS 

the  same  thickness  and  taken  during  the  night  when  the 
edges  of  the  pavement  were  not  in  contact  with  the  sub- 
grade. 

Design  of  Rigid  Pavemevts:  In  the  light  of  conclusive 
evidence  that  an  uncovered  rigid  slab  may  become  warped 
by  temperature  effects  so  that  it  will,  for  from  8  to  12  hours 
out  of  every  24,  be  completely  unsupported  along  the  edges 
by  even  the  best  of  subgrades,  and  considering  the  prob- 
ability that  at  least  on  clay  subgrades  at  certain  seasons  of 
the  year  the  soil  may  have  an  exceedingly  low  supporting 
capacity,  and  further  considering  the  fact  that  during  the 
period  of  greatest  subgrade  saturation  which  no  doubt  oc- 
curs immediately  upon  the  thawing  out  of  the  ground  in 
the  spring  when  low  temperatures  prevail,  the  cracks  are 
open  the  maximum  amount,  ;*  ivoiild  seem  that  to  resist 
local  breaks  it  is  necessary  to  design  the  comers  of  the 
pavement  as  unsupported  cantilevers.  Unbroken  edges  are 
far  less  susceptible  to  traffic  breaks  than  corners,  as  is 
clearly  illustrated  by  Fig.  6. 

It  is  the  belief  that  if  the  pavement  be  designed  to  carry 
the  maximum  load  at  the  corners  in  accordance  with  the 

3W 
formula  d  —     <,     which  covers  conditions  at  unsupported 

right-angled  corners,  the  remainder  of  the  pavement  will 
be  well  able  to  carry  the  same  load  without  breaks  which 
would  damage  its  usefulness  as  a  pavement  surface. 

If  means  could  be  found  to  make  both  corners  act  to- 
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arether  by  placing  longitudinal  shear  bars  along  the  edges 
of  the  pavement,  or  by  some  other  means  and  the  corner 
weakness  thus  be  reduced  by  one-half,  the  design  formula 
d  =  liW/S  could  be  used  with  a  reasonable  degree  of  safety. 

In  order  that  all  possible  corners  might  be  taken  care  of. 
it  is  believed  that  the  position  of  the  longitudinal  crack 
should  be  controlled  by  constructing  a  longitudinal  joint 
and  the  adjacent  slabs  held  in  close  contact  by  transverse 
tie  bars.  The  interior  corners,  being  held  in  close  contact 
along  the  longitudinal  joint  by  the  transverse  tie  bars, 
should  be  fully  as  safe  as  the  edge  corners.  The  shear  bars 
along  the  edges  should  also  be  continuous  in  order  to  take 
care  of  corners  formed  by  transverse  cracks  regardless  of 
their  position. 

Fig.  7  shows  the  thickness  of  slab  required  if  designed  in 
accordance  with  the  formulas  heretofore  given,  assuming 
a  safe  working  stress  for  1 :  2 :  3i  concrete  in  tension  of 
200   lb.   per   square  inch.     The  upper  line   is  platted  from 

3W 
the    formula   d    =      c-     ^fd   the    lower    line    the    formula 


d  = 


UW 


The  result  of  our  fatigue  tests  although  not  yet 


complete  seems  to  indicate  that  a  working  stress  higher 
than  200  lb.  per  square  inch  may  be  safe  for  concrete  of  the 
quality  ordinarily  used  in   road   construction. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors^ 
Th^  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Turkey  Creek  Sewer  Design 

Sir — In  an  exceedingly  interesting  description  of  the 
Turkey  Creek  Sewer,  in  the  Engineering  News-Record,  Nov. 
17,  page  825,  I  was  greatly  surprised  to  note  the  method 
of  design  of  the  box  section.  To  quote  the  author  of  the 
paper:  "The  top  and  bottom  were  each  assumed  to  act 
as  a  continuous  beam  of  two  spans.  *  *  *  Side  walls 
were  computed  as  a  simple  beam     **■»'• 

Why  was  the  section  analyzed  along  such  lines,  when 
the  complete  analysis  of  the  box  section  could  easily  have 
been  obtained  and  would  give  results  much  more  consistent 
than  those  obtained  by  the  methods  used?  Thus  the  effect 
of  the  loading  on  the  roof  is  carried  into  the  side  wall  and 
conversely.  It  seems  strange  to  think  that  more  exact 
methods  v/ere  not  followed  since  the  proper  reinforcing  of 
the  rigid  box  is  vitally  dependent  upon  the  computation  of 
all  the  moments  and  not  only  upon  those  obtained  by  break- 
ing up  the  box  into  separate  units. 

Bulletin  8  of  the  Engineering  Experiment  Station,  Uni- 
versity of  Illinois,  has  completely  analyzed  the  stress  sys- 
tem in  various  types  of  frames  and  its  seems  both  a  matter 
of  economy  and  of  eflBcient  design  to  employ  the  results  con- 
veyed in  the  Bulletin.  GEORGE  Paa.swell, 

New  York,  Nov.  19,  1921.  Consulting  Engineer. 

[This  letter  was  submitted  to  Mr.  Ludlow,  who  has  re- 
ported as  follows. — Editor.] 

Sir— Among  the  many  bulletins  of  the  University  of  Illi- 
nois in  my  library  I  fail  to  find  Bulletin  8,  and  acording  to 
the  list  of  bulletins  in  their  more  recent  publications  it  is 
marked  "none  available."  I  was  also  unable  to  find  it  at 
our  public  library  so  that  I  do  not  know  to  what  Mr.  Paas- 
well  refers. 

Without  knowing  what  the  method  is  of  which  he  speaks 
I  have  no  doubt  that  it  was  used  us  the  structure  was  an- 
alyzed by  all  the  methods  that  seemed  at  all  applicable  and 
the  results  compared. 

Before  the  section  shown  was  finally  adopted  it  was  sub- 
mitted for  checking  as  to  strength  to  the  engineering  de- 
partments of  the  various  railroads  under  which  the  sewer 
will  pass  and  was  approved  by  all  of  them.    As  they  were 


interested  both  in  getting  a  structure  of  ample  strength  and 
at  the  same  time  in  keeping  down  the  cost  so  as  to  make 
the  amount  they  would  have  to  pay  as  small  as  possible  it 
is  evident  that  their  methods  of  analysis,  whatever  they 
were,  must  have  agreed  closely  with  my  own. 

I  regret  that  I  cannot  at  this  time  furnish  Mr.  Paaswell 
with  a  comparison  of  results  obtained  by  the  method  criti- 
cised and  the  various  other  methods  used.  When  I  severed 
my  connection  with  the  sewer  division  of  Kansas  City  2* 
year  ago,  I  left  all  these  calculations  in  the  office  and  have 
none  of  them  in  my  possession  at  this  time. 

Kansas  City,  Dec.  10,  1921.  A.  D.  Ludlow, 

Consulting  Engineer. 

Strength  of  Suspension-Bridge  Cable  Wire 
Definitely  Known 

Sir — The  Delaware  River  Bridge  Joint  Commission  re- 
cently made  a  highly  important  and  far-reaching  decision 
relative  to  the  construction  of  the  new  Philadelphia-Camden 
suspension  bridge.  Acting  on  the  report  and  recommenda- 
tion of  the  chairman,  Ralph  Modjeski,  the  commission 
unanimously  decided  that  the  cables  of  this  bridge  should 
be  made  of  parallel,  galvanized  wires  with  independent 
suspended  stiffening  trusses  rather  than  of  eyebars  or  any 
other  form  of  cables.  This  decision  was  based  first  on  past 
experience  in  the  use  of  wire  cables  for  long-span  suspen- 
sion bridges  as  exemplified  in  the  Niagara,  Brooklyn,  Wil- 
liamsburgh  and  Manhattan  bridges  as  compared  virith  the 
experimental  character  of  eyebar  cables,  and  second  on 
the  comparative  cost,  which  is  estimated  to  be  for  wire 
cables  about  one  half  that  of  eye-bar  cables. 

To  this  might  be  added  another  reason  which  was  no 
doubt  considered  by  the  board  (though  not  mentioned  in 
the  press  report  of  their  decision)  and  which  appears  to 
the  writer  to  be  of  great  importance,  namely  that  the 
strength  and  properties  of  a  wire  cable  are  much  more  ac- 
curately known  than  is  possible  in  any  other  form  of  cable. 
In  ordinary  structural  steel  work  one  or  more  tests  ?re  made 
on  the  finished  material  from  each  heat  of  steel  and  it  is 
assumed  that  all  the  rest  of  the  steel  from  this  heat  will 
develop  results  substantially  the  same.  Steel  from  he  same 
heat,  however,  may  be  and  often  is  reheated  at  different 
times  and  sometimes  at  different  places  and  may  be  rolled 
into  different  forms,  with  the  possibility,  notwithstanding 
every  known  precaution,  that  the  finished  material  may 
vary  considerably  from  the  sample  tested  owing  to  dif- 
ferent heat  treatment  or  rolling  conditions.  A  full-size 
test  is  also  often  made,  particularly  in  the  case  of  eye- 
bars,  and  it  is  assumed  that  similar  full-size  members  will 
give  results  similar  to  this  test.  Thus  the  strength  and 
characteristics  of  the  material  in  all  ordinary  steel  con- 
struction as  far  as  can  be  known  are  based  on  assump- 
tions; reasonable  and  probable,  to  be  sure,  but  assump- 
tions nevertheless.  And  there  is  no  known  way  to  do  other- 
wise. With  wire  cables,  however,  it  is  different.  Aside  from 
the  fact  that  wire-drawing  in  itself  is  a  good  test  of  every 
inch  of  the  steel  and  that  any  material  oversight  or  error 
in  heat  treatment,  annealing  or  mechanical  operation  is 
pretty  sure  to  be  disclosed  by  the  breaking  of  the  wire  in 
drawing,  we  have  besides  the  evidence  of  two  tests  made  on 
every  coil,  one  from  each  end,  where  it  is  known  as  the 
result  of  a  great  number  of  experiments  that  the  wire  is 
always  poorest.  And  these  tests  are  made  after  all  heating, 
mechanical  processes  and  annealing  are  finished  and  the 
wire  is  ready  to  go  into  the  cable.  In  other  words,  in  a 
wire  suspension  bridge  we  have  the  record  of  two  full-size 
tests  on  every  individual  wire  in  the  cables.  Our  knowledge 
of  the  strength  and  characteristics  of  the  material  in  a 
wire  cable  therefore  approaches  more  nearly  absolute  cer- 
tainty than  is  possible  in  any  other  form  of  steel  con- 
struction. Chas  F.  Stowell, 

Albany,  N.  Y.  68  State  St. 

.Ian.  4. 

[Criticisms  of  wire  cable  construction  have  not  questioned 
the  strength  of  the  wire,  but  only  the  definitencss  of  knowl- 
edge concerning  the  strength  secured  i  i  assembling  the 
wire  in  a  large  cable. — Editor] 
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Hints  for  the  Contractor 


Pile  Braces  and  Staging  for  Forms 
Combined  on  Manila  Pier 

By  H.  H.  Braun 

Engineer  Constructor,  Manila,  P.  I. 

A  MOST  satisfactory  set  of  forms  was  used  in  build- 
ing a  large  concrete  pier  which  has  just  been 
finished  in  Manila  Bay.  The  structure  is  a  slab  and 
girder  deck  founded  upon  precast  concrete  piles.  As 
indicated  by  the  sketch,  3  x  12-in.  pieces,  which  are 
bolted  to  the  piles,  furnish  a  framework  to  hold  th"< 
piles  on  centers;  give  intermediate  support  to  the 
beams;  support  the  haunch  forms,  and  furnish  a  work- 
ing platform. 


PILE    BRACE    AND    FOliM    SUPPORT    rOMP,IN'10D 

Few  things  in  concrete  wharf  buildings  are  more 
difficult  or  more  necessary  than  to  locate  and  drive  the 
piles  in  their  exact  position,  particularly  if  the  penetra- 
tion is  deep  in  firm  bottom,  and  the  distance  from  the 
bottom  to  the  deck  be  small.  If  the  water  is  deep 
considerable  play  can  be  had  by  springing  the  piles. 
Owing  to  the  hard  bottom  and  rough  water  at  the  site 
it  was  particularly  difficult  to  drive  the  piles  true  to 
center. 

The  piles  were  driven  in  succession  from  the  shore 
outward,  and  immediately  braced  by  bolting  oh  a  pair 
of  3  X  12-in.  plank,  both  in  a  longitudinal  direction  and 
across  the  bent.  When  a  pile  was  found  to  be  the  least 
bit  out  of  center,  as  was  the  case  with  most  of  them, 
a  line  was  snubbed  to  the  pile  head,  rove  through  a 
snatch  block  attached  to  the  ad.iacent  braced  piles,  and 
pulled  by  the  "nigger  head"  on  the  pile  driver.  A 
steady  strain,  assisted  by  vigorous  jetting  quickly  cen- 
tered the  post.  It  was  then  braced  by  the  3  x  12-in. 
plank  placed  just  below  the  level  of  the  haunches. 

As  all  the  panels  were  uniform  throughout,  the  forms 
were  made  in  sets  which  could  be  quickly  stripped  and 
re-erected.  Each  set  of  pile  bracing  and  forms  were 
used  four  times.  The  details  of  the  bracing  and  form 
work  are  shown  by  the  drawing. 


Timber  Frame  Resting  On  Piles  Guides 
Pier  Cylinders  in  Sinking 

PIER  cylinders  used  in  the  construction  of  the  Long 
Beach  bridge,  a  highway  structure  of  steel  spans 
encased  in  concrete  and  which  connect  Wreck  Lead  with 
Long  Beach,  Long  Island,  were  sunk  to  their  exact  posi- 
tions with  the  use  of  a  heavy  timber  frame  which  rested 
upon  the  tops  of  the  footing  piles. 
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TliLBER   FRAME    FOR   PTER   CYLINDER    STTPPORT 

As  shown  in  the  accompanying  sketch  the  timber 
frame  was  made  of  14  x  16-in.  timbers  longitudinally 
placed  and  12  x  12-in.  timbers  forming  the  cross  and 
diagonal  bracing.  The  frame  was  just  wide  enough  to 
rest  on  the  pile  centers  and  long  enough  so  that  the  two 
cylinders  could  be  sunk  into  place  with  the  same  frame. 
Steel  sheetpiles  of  an  approximate  length  of  65  ft.  and 
weighing  45  lb.  to  the  foot  was  driven  against  the  end 
of  the  frame  in  the  ai'c  of  a  circle  :  o  that  the  bell  ends 
of  the  cylinders  in  sinking  were  flush  against  the  piles. 

Those  pai-ts  of  the  frame  indicated  in  the  sketch  by 
dotted  lines  were  set  in  place  and  bolted  only  after  the 
first  section  of  cylinders  had  been  sunk.  This  procedure 
was  necessary  because  of  the  greater  diameter  of  the 
bell  ends  of  the  cylinders. 

As  the  cylinders  were  lowered,  sections  were  riveted 
on  at  about  the  level  of  the  timber  frame.  The  cross- 
l)races  of  the  frame  came  in  contact  with  the  cylinder  as 
it  went  down  and  allowed  the  cylinder  to  be  suspended 
while  additional  sections  were  placed.  When  the 
cylinders  were  sunk  they  were  jetted  into  final  position. 

The  work  was  done  by  the  McLean  Contracting  Co.  ol 
Baltimore.  The  bridge  is  being  built  by  Nassau 
County,  New  York,  with  W.  Fred  Starks  in  charge  as 
county  superintendent  of  highways. 


Strength  of  Manila  Rope  from  New  Tests 
From  a  series  of  368  tests  of  Manila  rope  in  sizes 
from  4  in.  to  44  in.  diameter  carried  out  at  the  Bureau 
of  Standards  during  the  past  three  or  four  years 
(reported  in  Technologic  Paper  198)  it  has  been  found 
that  the  average  breaking  strength  of  the  rope  is  very 
closely  represented  by  the  formula  L  =  5,000  f/t(rf.  +  1). 
The  minimum  and  maximum  strengths  that  may  be 
e.xpected  in  such  tests  correspond  to  a  range  of  the  soeffi- 
cient-  in  this  formula  from  3,700  to  6,300.  Tests  of 
"hard-laid"  rope  were  included  in  the  series;  no  separate 
figures  for  the  strength  of  this  kind  of  rope  are  given, 
but  its  stress-strain  curve  is  stated  to  be  concave  to  the 
load  axis,  the  rope  showing  decreased  rate  of  stretching 
as  the  load  on  it  increases. 


CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 

New  York,  January  12,  1922 


"Transportation"  Is  Feature 
of  Am.  Soc.  C.  E.  Meeting 

Technical  Program  Provides  for   Many 

Addresses  by   Members  and 

Non-Members 

Supplementing  the  general  outline  of 
the  program  for  the  annual  meeting  of 
the  American  Society  of  Civil  Engi- 
neers, to  be  held  in  the  Engineering 
Societies  Building,  New  York  City,  Jan. 
18-20,  as  announced  in  this  journal  Jan. 
5,  p.  34,  the  following  list  of  speakers 
and  subjects  for  the  technicf>i  sessions 
dealing  with  the  general  topic  "Trans- 
portation" has  been  issued  by  the  act- 
ing secretary  of  the  society: 

Jan.  19  at  9:30  a.  yn.  Subject,  "Water 
Transportation."     Speakers: 

Dr.  Emory  R.  Johnson,  Dean,  Whar- 
ton School  of  Finance  and  Economy, 
University  of  Pennsylvania,  Philadel- 
phia, Pa.;  R.  H.  M.  Robinson,  presi- 
dent, United  American  Lines,  New 
York;  Winthrop  L.  Marvin,  vice-presi- 
dent and  general  manager,  American 
Steamship  Owners'  Association,  New 
York;  Samuel  O.  Dunn,  editor.  Railway 
Aye,  Chicago,  111. 

■Jan.  19,  at  ,'  p.  m. — Subject,  "Railroad 
Transportation."  Speakers:  Howard 
Elliott,  chairman.  Northern  Pacific  Ry. 
Co.,  New  York;  George  W.  Simmons, 
vice-president,  Simmons  Hardware  Co., 
St.  Louis;  William  N.  Doak,  vice-presi- 
dent, Brotherhood  of  Railroad  Train- 
men, Washington,  D.C.;  Col.  F.  A. 
Molitor,  chairman.  Board  of  Economics 
and  Engineering,  National  Association 
of  Owners  of  Railroad  Securities,  New 
York;  Edgar  E.  Clark,  formerly  chair- 
man, Interstate  Commerce  Commission, 
Wa.shington,  D.  C. 

Jan.  19  (it  8  p.  m. — Address,  "World 
Activities  and  their  Effect  Upon  the 
Engineer,"  by  Frank  A.  Vanderlip, 
formerly  president.  National  City  Bank, 
New  York,  (to  be  followed  by  Smoker.) 

Three  Highway  Sessions 
Jan.  20  at  9  •.■30  a.m. — Subject  "High- 
way Transportation."  Speakers  on 
"Inspection":  Thomas  H.  MacDonald, 
director,  U.S.  Bureau  of  Public  Roads, 
Washington,  D.C.;  Fred  W.  Sarr,  first 
deputy,  Commission  of  Highways, 
Albany,  N.Y.;  Col.  William  D.  Uhler, 
chief  engineer.  State  Highway  Depart- 
ment, Harrisburg,  Pa.;  William  G.  B. 
Thompson,  formerly  state  highway 
engineer,  Trenton,  N.  J.;  Paul  D.  Sar- 
gent, chief  engineer,  State  Highway 
Commission,   Augusta,  Maine. 

Jan.  JO,  at  2  p.m. — -Subject  "Financ- 
ing and  Bonding."  Speakers:  John  N. 
Cole,  commissioner,  State  Department 
of  Public  Works,  Boston;  Robert  S. 
Parsons,  general  Manager,  Erie  Rail- 
road Co.,  New  York;  Jeremiah  C.  Finch, 
secretary.  Commission  of  Highways, 
Albany,  N.  Y. ;  E.  A.  St.  John,  vice-presi- 
dent. National  Surety  Co.,  New  York; 
Edward  C.  Lunt,  vice-president,  Fidelity 
and  Ca.sualty  Co.,  New  York;  Frederick 
Stuart  Greene,  formerly  commissioner, 
Commission  of  Highways,  New  York: 
Harry  Meixell,  Jr.,  secretary.  Motor 
V»li7cle  Conference  Committee,  Nf.v 
Yf.rk. 


State  Sues  to  Compel  Trenton. 
N.  J.,  to  Build  Sewage-Works 

On  behalf  of  the  State  Department 
of  Health  the  Attorney-General  of  New 
Jersey  has  applied  for  an  injunction 
against  the  City  of  Trenton,  N.  J.,  to 
prevent  the  discharge  of  untreated  sew- 
age into  the  Delaware  River.  The  city 
was  ordered  several  years  ago  to  build 
sewage-works. 


Two  More  Muscle  Shoals 
Offers  Are  Made 

In  addition  to  the  proposition 
for  the  completion  of  the  Wilson 
dam  and  appurtenances  at  Muscle 
Shoals  on  the  Tennessee  River, 
made  some  time  ago  by  Henry 
Ford,  two  other  offers  have  been 
made  to  the  government.  The  first 
is  by  the  Construction  Co.  of 
North  America,  which  is  now  build- 
ing the  Hetch  Hetchy  tunnel  aque- 
duct for  the  San  Francisco  water 
supply.  This  company  offers  to 
complete  the  dam,  power  house 
and  appurtenances,  maintain  the 
auxiliary  steam  plants,  build  new 
dam  No.  3,  and  operate  the  nitrate 
plants,  if  the  government  decides 
they  can  be  operated  successfully 
in  competition  with  other  sources 
of  supply.  The  company  proposes 
to  finance  the  project  by  issuing 
bonds  to  be  bought  at  par  by  the 
government  and  to  be  paid  back 
out  of  the  earnings  within  2.5 
years.  The  leasehold  would  be 
for  .50  years  with  option  for  another 
like  period. 

The  other  proposal  is  from  Fred- 
erick E.  Engstrum,  of  Wilmington. 
N.  C.  This  is  also  for  a  .50-year 
lease  with  large  privilege  of  con- 
trol by  the  government  but  pro- 
vides that  the  operating  company 
shall  be  paid  $36,000,000. 

Secretary  of  War  Weeks  is  re- 
ported to  have  said  that  the  Ford 
offer  is  the  only  one  which  gives 
proper  provision  for  future  opera- 
tion of  the  nitrate  plants. 


Jan.  20,  at  8  p.  m.  —  Subjects  "Ad- 
ministration," "Relation  of  Highway  to 
Other  Transportation  Systems,"  "Motor 
Vehicle  Control."  Speakers:  Lewis  S. 
Sadler,  commissioner,  State  Highway 
Department,  Harrisburg,  Pa.;  William 
D.  B.  Ainey,  chairman.  Public  .Service 
Commission.  Harri.sburg,  Pa.;  Herbert 
S.  Sisson.  commissioner.  C/omniission  of 
Highways,  Albany.  N.  Y.;  John  N. 
Mackall,  chief  engineer.  State  Roads 
Commission,  Baltim  re.  Md.;  Harry 
Meixell,  Jr.,  secretary.  Motor  Vehicle 
Conference  Commiftce.  Neiv  York. 
Honorary  Memberships 

At  the  morning  session  of  Jan.  18 
honorary  membership  in  the  Society 
will  be  "conferred  on  Charles  Prosper 
Eugene  Schneider,  Paris.  France;  Luigi 
Luigi,  Rome,  Itflly;  Samuel  Rea,  New 
York;  Ambrose  Swaaey.  Cleveland;  and 
Howard   A.  C.Trson,   Boston. 


Federation  Holds  First 
Annual  Meeting 

Twenty-eight  Societies  Now  Members — 

Budget  Reductions  Follow  Cut 

in  Assessments 

The  American  Engineering  Council 
of  the  Federated  American  Engineer- 
ing Societies  held  its  first  annual  meet- 
ing in  Washington,  Jan.  5  and  6,  Dean 
Mortimer  E.  Cooley  of  the  University 
of  Michigan,  president  of  the  Council, 
presiding.  A  leading  event  of  the 
meeting  was  a  dinner  in  honor  of  Her- 
bert Hoover,  who,  addressing  the  mem- 
bers and  guests,  praised  the  work  of 
the  Committee  on  Elimination  of  Waste 
in  Industry  as  a  great  and  lasting  pub- 
lic  service. 

After  commending  the  report  on  the 
investigation  of  Waste  in  Industrj',  Mr. 
Hoover  cited  the  problem  of  electri- 
fication as  one  of  the  biggest  ones  con- 
fronting the  country  and  suggested  a 
waste  survey  in  this  field.  Great  possi- 
bilities lie  in  the  consolidation  of  the 
nation's  electrical  power  supply,  he 
said. 

No  Agreement  on  Licensing 

The  Council  engaged  in  a  long  dis- 
cussion of  the  question:  Does  the 
American  Engineering  Council  approve 
of  the  principle  of  licensing  or  register- 
ing engineers  ?  Prof.  Donald  Derick- 
son,  of  Louisiana,  was  a  leader  of  the 
affirmative  side.  Gano  Dunn,  of  New 
York,  in  a  spirited  speech  opposed  ac- 
tion Ijy  the  Council  at  this  time,  say- 
ing the  whole  question  should  be  care- 
fully studied  before  a  definite  policy 
was  embarked  upon.  Major  F.  3. 
Miller,  of  New  York,  Dean  Perley  F. 
Walker,  of  the  University  of  Kansas, 
and  Philip  N.  IMoore,  of  St.  Louis,  sup- 
ported this  view,  Mr.  Moore  express 
ing  pronounced  opposition  to  licensing. 
The  Council  finally  dirocte<i  the  appoint- 
ment of  a  committee  on  licensing  to 
report  at  the  next  meeting  of  the 
Executive  Board. 

The  Engineers  Club  of  Columbus. 
Ohio,  was  admitted  to  membership  at 
the  meeting  and  there  are  more  than 
20  active  prospective  members,  accord- 
ing to  Secretary  L.  W.  Wallace,  who 
urged  an  active  and  aggressive  cam- 
paign to  secure  a  much  larger  mem- 
bership, stating  that  "it  is  evident  that 
the  Federation  cannot  reach  the  maxi- 
mum possible  attainment  until  virtually 
every  engineering  society  is  a  mem- 
ber." The  secretary's  report  showed 
that  on  Jan.  1,  1921.  the  membership 
of  the  society  was  composed  of  G  na- 
tional and  14  state  and  local  societies. 
a  total  of  20.  On  Dec.  31.  1921,  there 
were  8  national  and  20  state  and  local 
societies,  a  gain  of  8  member  societies 
representing  1,414  member  engineers. 

Budget  REni'CEn 

Conditions  in  the  mining  industry, 
as  stated  by  Edwin  T.  l.udlow,  presi- 
dent of  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers,  and 
Major  Arthur  S.  Dwight,  were  respon- 
sible for  a  reduced  contribution  by  the 
institute  to  the  Council  for  the  coming 
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year.  As  a  consequence,  the  assess- 
ments levied  upon  the  other  member 
societies  were  cut  down  pr  portionately 
by  constitutional  amendment.  Reduc- 
tions in  the  budget  were  thus  made 
necessary,  and,  though  the  Council 
begins  the  year  with  a  scarcity  of 
funds,  assurances  have  been  given  of 
additional  financial  aid. 

The  balloting  for  officers  resulted  in 
the  re-election  as  vice-presidents  of 
Dexter  S.  Kimball,  dean,  college  of 
engineering,  Cornell  University,  and  J. 
Parke  Channing  of  New  York.  W.  W. 
Varney  of  New  York  was  again  chosen 
treasurer.  L.  W.  Wallace  was  re-elected 
executive  secretary  by  unanimous  ac- 
tion of  the  Executive  Board. 

The  Council  made  provision  for  a 
continuance  of  its  national  publicity 
work  under  the  direction  of  James  T. 
Grady,  Director  of  the  Department  of 
Public  Information  of  Columbia  Uni- 
versity,  New   York. 

The  Council  voted  to  co-operate  in 
the  movement  to  prepare  for  cyclical 
industrial  depressions  and  unemploy- 
ment by  resort  to  public  works  proj- 
ects. On  this  subject  the  Council  re- 
ceived a  proposal  from  Mr.  Hoover, 
and  it  was  decided  to  open  conferences 
with  him  to  ascertain  in  what  way  the 
Council  could  best  provide  effective  aid. 

Topographic  mapping-  and  the  estab- 
lishment of  a  Department  of  Public 
Works  were  other  legislative  matters 
in  which  the  Council  decided  to  con- 
tinue its  support. 

Considerable  discussion  was  provoked 
by  the  plan  to  establish  a  Federation 
journal  which  would  be  sent  to  every 
engineer  enrolled  in  the  Fedei-ation. 
The  Publicity  Committee  made  no 
recommendations  and  the  Council  took 
no  definite  action.  It  was  generally 
agreed  that  some  such  contact  should 
be  established  between  the  Federation 
and  its  enrolled  membership,  but  there 
was  sharp  diversity  of  opinion  as  to 
its  form. 

New  Ri3»RESENTATIVES 

New  representatives  on  the  Council 
were  announced  as  follows:  Ameri- 
can Society  of  Mechanical  Engineers — 
Francis  Blossom,  Charles  A.  Booth, 
Gano  Dunn,  H.  H.  Esselstyn.  W.  S.  Lee, 
I.  E.  Moulthrop,  John  H.  Stevens,  A.  E. 
Walden;  Society  of  Industrial  Engi- 
neers— Prof.  Joseph  W.  Roe;  American 
Institute  of  Mining  and  Metallurgical 
Engineers — C.  H.  MacDowall  (succeed- 
ing Prof.  Richards);  Louisiana  Engi- 
neering Society — Prof.  Donald  Derick- 
son;  Iowa  Engineering  Society — Lloyd 
B.  Canfield;  Duluth  Engineers  Club — 
W.  H.  HoN-t;  Milwaukee  Engineering 
Society — Albert  Blatz,  Jr. 

The  executive  Board  of  the  Council 
for  1922  is  made  up  as  follows:  H.  E. 
Howe,  Washington,  American  Institute 
of  Chemical  Engineers;  Prof.  C.  F. 
Scott  of  Yale,  L.  B.  Stilwell  and  Cal- 
vert Townley  of  New  York,  J.  H.  Fin- 
ney of  Washington,  William  McClellan 
of  Philadelphia,  and  L.  F.  Morehouse 
of  New  York,  representing  the  Ameri- 
can Institute  of  Electrical  Engineers; 
J.  Parke  Channing  and  A.  S.  Dwight 
of  New  York,  Charles  H.  MacDowall 
of  Chicago  and  Philip  N.  Moore  of  St. 
Louis,  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers;  L.  P. 
Alford  of  New  York,  E.  S.  Carman  of 
Cleveland,  Dean  D.  S.  Kimball  of  Cor- 
nell, Prof.  A.  M.  Greene  of  Trov,  Dean 
Perley  F.  Walker  of  Kansas,  W^  S.  Lee 
of  New  York,   Dean    M.   E.    Cooley   of 


Indiana  Plans   Expansion  of 
State  Highway  System 

Seven  principal  roads  may  be  added 
to  the  Indiana  state  highway  system 
this  year,  according  to  Lawrence  E. 
Lyons,  director  of  the  department.  The 
new  inclusions  will  connect  parts  of  the 
system  not  heretofore  connected,  or 
will  provide  more  direct  routes  between 
cities  or  towns.  The  commission,  Mr. 
Lyons  states,  will  add  appro.ximately 
300  miles  to  the  system,  which  now 
includes  3,600  miles. 


Arkansas  Road  Bonds  Sell  at  Par 

On  Dec.  22,  1921,  M.  W.  Elkins  of 
Little  Rock,  Ark.  purchased  an  addi- 
tional $50,000  issue  of  Spring  Lake 
road  bonds  at  par.  This  is  the  second 
issue  of  Arkansas  bonds  within  thirty 
days  to  be  sold  at  par  or  better. 


300,000-Acre  Irrigation  Project 
Under  Survey  in  Nebraska 

Surveys  of  a  300,000-acre  iiTigation 
project  in  Nebraska  along  the  Platte 
River  from  North  Platte  to  Kearney, 
100  miles  long  and  4  to  14  miles  wide, 
have  been  started  by  the  U.  S.  Reclama- 
tion Service,  funds  to  the  extent  of 
$30,000  being  furnished  locally.  A  num- 
ber of  reservoirs  of  from  40,000-  to 
90,000-acre-ft.  capacity  and  200  miles 
of  main  canal  are  included.  No  difficult 
problems,  aside  from  a  lack  of  rock  for 
structures,  have  been  encountered.  F. 
F.  Smith  is  the  engineer  from  the  U.  S. 
Reclamation  Service  in  charge. 

Propose  Uniform  Contract  Clauses 

At  a  meeting  of  the  Engineering 
Association  of  Nashville,  Dec.  19,  1921, 
the  following  suggestions  as  to  a  uni- 
form construction,  contract  was  for- 
warded to  the  American  Engineering 
Council  and  Associated  General  Con- 
tractors, to  be  considered  by  them  in 
the  drafting  of  a  general  uniform 
engineering  condition  to  a  contract. 

1.  A  satisfactory  arbitration  clause 
should  be  adopted  and  should  be  legally 
binding  on  both  parties. 

2.  A  definite  policy  of  inspection 
should  be  adopted  and  if  two  or  more 
separate  interests  are  concerned  in  pay- 
ments for  work,  one  authority  shall  act 
for  all. 

3.  The  contract  should  specify  re- 
sults, or  the  method  to  be  followed,  but 
not  both. 

4.  The  time  of  acceptance  should  be 
as  early  and  period  of  maintenance  as 
short  as  practicable. 

5.  The  contractor  should  not  be  held 
responsible  for  contingencies  beyond  his 
control,  and  contingencies  should  be 
defined. 

6.  Reasonable  limits  should  be  placed 
upon  the  engineer's  power  to  increase, 
or  decrease  the  amount  of  work  to  be 
performed  by  the  contractor. 

Michigan,  American  Society  of  Mechani- 
cal Engineers;  Prof.  Joseph  W.  Roe  of 
New  York,  Society  of  Industrial  Engi- 
neers; Morris  L.  Cooke,  Philadelphia, 
Taylor  Society;  W.  E.  Rolfe,  Associated 
Engmeering  Societies  of  St.  Louis;  and 
W.    W.    Varney,    Baltimore,    treasurer. 

Regional  directors  chosen  for  1922 
are:  District  1,  W.  B.  Powell,  St. 
Louis;  District  2,  Gardner  S.  Williams, 
Ann  Arbor,  Mich.;  District  4,  W.  J. 
Fisher,  York,  Pa.;  District  5,  Paul 
Wright,  Birmingham,  Ala.;  District  6, 
Lloyd  B.  Smith,  Topeka,  Kansas;  Dis- 
trict 7,  O.  H.  Koch,  Dallas,  Texas. 

Dean  Cooley  announced  that  he  would 
begin  an  extended  trip  to  the  South- 
west in  February. 


City  Engineer  Sues  to  Remove 
His  Successor 

Suit  has  been  brought  in  the  Circuit 
Court  by  Arthur  Schneider,  who  was 
removed  from  the  office  of  city  engi- 
neer of  West  Allis,  Wis.,  last  April, 
for  the  purpose  of  ousting  his  successor 
William  A.  Darby.  Mr.  Schneider 
claims  that  he  was  appointed  city 
engineer  or  March  18,  1920,  at  a  salary 
of  $2,.500.  On  March  15.  1921  he  was 
reappointed  for  the  coming  year  but 
the  appointment  was  vetoed  on  April 
7,  1921  by  Mayor  Miller.  The  veto  was 
upheld  by  the  city  council  and  Mr. 
Darby  was  given  the  position.  It  is 
contended  that  Mr.  Darby  is  not  a 
resident  of  West  Allis  and  therefore 
cannot  hold  office,  in  which  case  his 
appointment   becomes   illegal. 


Iowa  Society  Six  Sections 
Meet  at  Sioux  City 

The  Iowa  Society  of  Engineers,  com- 
posed of  four  sections  and  two  proposed 
sections  all  of  which  will  hold  a  set  of 
simultaneous  sessions,  meets  Jan.  17- 
20  at  Sioux  City.  The  drainage  section 
will  occupy  the  program  at  the  first 
day's  sessions  discussing  tile  districts, 
open  ditch  districts,  assessments,  sub- 
soil, drainage,  laws,  levers  and  pump- 
ing plants  and  the  drainage  engineer's 
compensation.  The  highway  section  will 
discuss  1922  bridge  specifications,  tests, 
progress  records,  gi-avel  road  construc- 
tion and  maintenance.  The  mechanicals 
and  electricals  have  power  plant  and 
electrical  transportation  papers  sched- 
uled. Sewage  disposal,  refuse  disposal 
and  activated  sludge  as  applied  to  the 
Mason  City  packing  house  waste  are 
topics  on  the  program  of  the  municipal 
section,  along  with  a  round  table  dis- 
cussion on  house  connection  sizes,  sewer 
grades,  and  newer  pavement  types.  The 
proposed  railroad  section  will  discuss 
early  days,  relation  of  the  engineer  to 
operation  and  fireproofing  of  wooden 
bridges.  For  the  proposed  structural- 
architectural  section  the  program 
covers  building  code  problems  and 
recent  concrete  investigations. 

At  the  general  sessions  much  of  the 
time  will  be  given  to  committee  reports 
on  legislation,  publication,  professional 
practice,  construction  costs,  standard 
contracts,  services  and  fees.  Other 
topics  are  financial  problems  of  the 
railroads  and  hydraulic  research  at  the 
State  University.  The  various  engineer- 
ing clubs  in  Iowa  which  are  the  local 
units  of  the  society  will  report  on  engi- 
neering educational  requirements. 

Coincident  with  the  state  society 
meeting  will  be  a  joint  session  dinner 
Jan.  18  with  the  Iowa  Section  of  the 
Apierican  Society  of  Civil  Engineers  to 
which  all  practising  engineers  in  Iowa 
and  adjointing  states  are  invited.  On 
Jan.  16  the  State  Board  of  Examiners 
will  meet  in  Sioux  City. 
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British  Shipyards  Plan  Bridge 
Building  To  Avert  Shutdown 

{London   Corn  s2)ondi  nc<  ) 

Cancellation  of  warship  construction 
in  Great  Britain  as  a  result  of  the 
Washington  confei-ence  is  a  serious 
thing  for  the  majority  of  the  large 
naval  construction  yards.  The  proposal 
has  been  put  forward,  therefore,  that 
these  great  works  shall  devote  them- 
selves to  the  construction  of  bridges,  of 
which  there  is  a  great  shortage 
throughout  the  country. 

Says  the  Road  Board:  "There  is  a 
very  large  number  of  bridges  in  all 
parts  of  the  country  which  will  require 
reconstruction.  In  every  country  there 
is  a  large  number  of  bridges  vested  in 
highway  authorities  or  owned  by  rail- 
way and  canal  companies  which  are 
scheduled  as  capable  of  carrying  vehi- 
iles  of  only  limited  tonnage,  with  the 
result  that  a  vei'y  large  mileage  of 
inads,  often  important  roads,  are 
I  losed  to  traction-engine  and  heavy 
'  Mitor  traffic  until  such  time  as  these 
:  ulges  can  be  reconstructed." 

A  recent  decision  of  the  House  of 
.,  Lords  will  have  the  practical  effect  of 
throwing  in  most  cases  upon  the  high- 
way authorities  the  cost  of  the  recon- 
struction of  weak  bridges  carrying  pub- 
lic roads  over  railways  and  canals.  It 
may  be  roughly  estimated  that  the  ex- 
penditure necessary  to  reconstruct 
bridges  on  important  roads  so  as  to 
support  the  motor  traffic  legalized  by 
Parliament  will  not  be  less  than  £10,- 
000,000;  and  this  is  a  very  conservative 
estimate. 

There  is  at  present  a  great  shortage 
of  adequate  bridges  on  the  main  arterial 
roads  throughout  the  country,  and  sev- 
eral schemes  have  been  put  forward 
recently  for  additional  construction  so 
as  to  alleviate  unemployment.  The 
great  armament  plants  in  the  country 
are  said  to  be  very  interested  in  the 
proposal,  and  there  is  a  movement 
among  local  authorities  and  civil  engi- 
neers to  secure  for  this  branch  of  con- 
struction the  expenditure  at  present 
allocated  to  the  naval  program  which 
would  otherwise  be  absorbed  in  one  of 
the  less  remunerative  projects  proposed 
by  the  government  for  the  relief  of  un- 
employment. 

Would  Make  River  and  Harbor 
Funds  on  Continuing  Basis 

Unusual  significance  is  attached  to  a 
bill  which  has  been  introduced  by 
Senator  Jones  of  Washington,  which 
provides  that  many  of  the  important 
river  and  harbor  projects  are  placed  on 
a  continuing  contract  basis.  The  bill 
authorizes  the  Secretary  of  War  to 
enter  into  contracts  for  such  materials 
and  work  as  may  be  necessary  to  com- 
plete the  following  projects: 

Ohio  River  locks  and  dams,  $?,?,,()00,- 
000;  .Southwest  Pass  Mississippi  River, 
$2,000,000;  T.ns  Angeles  Harbor.  Cal.. 
$1.000  800;  Honolulu  Harbor,  $7.';0,000; 
Kilo    Harbor,   Hawaii,   $^74,000. 

Othkr  Important  Puo.fects 
The  bill  also  provides  another  group 
of  important  projects  which  are  to  be 
formally  adopted  by  Congress  and  ap- 
propriations authorized  as  follows: 

New  York  and  New  Jersey  channels, 
$10,400,000;  Milwaukee  Harbor 
$4,000,000;    Green   Bay    Harbor,   $110,- 


Miami  Conservancy  Completes 
Hydraulic  Dam  Filling 

On  Dec.  3 1  the  last  hydraulic  fill  was 
placed  in  the  Englewood  dam  of  the 
Miami  Conservancy  District.  This  is  the 
largest  and  highest  of  the  Conservancy 
flood -protection  dams,  and  is  the  last 
to  be  completed;  hydraulic  filling  at  the 
Hu_ffman  dam  was  completed  early  in 
December,  leaving  only  two  or  three 
thousand  yards  of  team  fill  to  be  placed 
at  the  south  end  of  the  dam.  All  five  of 
(he  dams  of  the  district  are  now  finished 
except  for  trimming  work..  The  dams 
have  been  completed  nearly  a  full  year 
ahead  of  the  original  schedule. 

The  Huffman  dam  is  3300  ft.  long 
and  has  a  maximum  height  of  73  ft.,  an 
embankment  volume  of  1.350.000  cu.yd.. 
and  a  concrete  yardage  of  40.000.  It  is 
located  in  the  Mad  River  valley,  8  miles 
east  of  Dayton.  C.  C.  Chambers  is 
division  engineer,  J.  S.  Gena  assistant 
and  Verne  Clawson  superintendent  of 
construction.  The    Englewood    dam 

4,700  ft.  long  and  125  /(.  high,  contains 
3.600.000  cu.yd.  embankment.  During 
each  of  the  last  two  seasons  more  than 
1.000.000  cu.yds.  hydraulic  fill  was 
placed  in  this  dam.  H.  S.  R.  McCurdy 
is  division  engineer.  H.  W.  Home 
assistant,  and  Richard  Bycrs  superin- 
tendent of  construction. 


000;  Galveston  Channel,  $670,000; 
Sabine- Neches  waterway,  Texas, 
$1,580,.500;  Columbia  and  Willamette 
Rivers,  $1,7.50,000;  Mamaroneck  Har- 
bor, New  York,  $103,000;  San  Diego 
Harbor,  $225,000;  Illinois  and  Missis- 
sippi Rivers,  $1,930,000;  Calcasieu- 
Sabine  waterway,  $.500,000;  Wilming- 
ton Harbor,  Delaware,  $630,000;  Cape 
Fear,  River,  N.  C.  $525,000:  Red  Lake 
and  River,  Minnesota,  $15,000;  Char- 
lotte Harbor,  Florida,  $100,000;  Wila- 
mette  Slough,  Oregon,  $46,700;  Paw- 
tucket  River,  Rhode  Island,  $50,000; 
Plymouth  Harbor,  Mass.,  $51,000; 
Clatskanie  River,  Oregon,  $4,620;  Goose 
Creek,  Texas,  $5,500;  Calcasieu  River, 
Texas,  $25,800;  Noyo  River,  California, 
$16,000;  Turtle  Bayou,  Texas,  $16,000. 

The  secretary  of  War  is  authorized 
by  the  bill  to  enter  into  a  contract  for 
the  construction  of  six  sea-going  hopper 
dredges  for  use  in  harbor  work.  These 
dredges  aro  not  to  cost  in  excess  of 
$4,.500,000. 

Authorization  also  is  provided  for 
an  annual  maintenance  appropriation 
which  is  not  to  exceed  $17,000,000. 


Synura  Causes  Tastes  and  Odors 
in  New  York  Water  Supply 

A  growth  of  synura  in  the  Catskill 
water  supply,  New  York  City,  is  giving 
rise  to  considerable  trouble  from  taste 
and  odors.  It  is  believed  that  the 
organisms  alone,  in  the  numbers  pres- 
ent, would  r;iuso  no  trouble  if  .the  water 
were  not  being  chlorinated;  and  that  the 
chlorine  combines  with  the  oily  product 
of  the  synura  to  produce  taste  and 
odor,  as  is  the  case  where  waters  con- 
taining gas  works  and  similar  wastes 
are  chlorinated.  The  matter  is  being 
studied  by  the  engineering  and  labora- 
tory staffs  of  the  Department  of  Water 
Supply. 


National  Housing  Problem 
Before  Am.  Soc.  C.  E. 

Four  Sessions  on  Economic,  Financing, 

Legislative,    City    Planning    and 

Zoning   Phases 

In  continuation  of  its  policy  for  the 
year  1921-22  of  having  protracted 
monthly  meetings  for  the  discussion 
of  questions  of  broad,  national  scope, 
the  American  Society  of  Civil  Engi- 
neers, at  its  meeting  in  New  York  City, 
Jan.  4  and  5,  held  four  sessions  at 
which  17  speakers  were  scheduled  to 
discuss  "The  National  Housing  Prob- 
lem." The  sub-topics  and  the  speakers 
were  as  follows: 

17  Speakers  Scheduled 

Broad  Economic  Phases  —  Lawrence 
Veiller,  secretary,  National  Housing 
Association,  New  York  City;  Lawson 
Purdy,  general  director.  Charity  Organ- 
ization Society  of  the  City  of  New 
York;  John  M.  Gries,  chief.  Division  of 
Housing,  U.  S.  Department  of  Com- 
merce, Washington,  D.  C;  John  J. 
Murphy,  former  tenement  house  com- 
missioner. City  of  New  York. 

Property  Improvemoit  and  Landscap- 
ing— Charles  W.  Leavitt,  civil  and  land- 
scape engineer.  New  York  City.  Ptan- 
ving  and  Zoning — Joseph  C.  Wagner, 
assistant  director  of  public  works,  Phila- 
delphia, Pa.;  B.  A.  Haldeman,  chief. 
Division  of  City  Planning  and  Munic- 
ipal Engineering,  Pennsylvania  Depart- 
ment of  Internal  Affairs,  Harrisburg, 
Pa.;  Charles  M.  Reppert,  chief  engineer. 
Department  of  Public  Works,  Pitts- 
burgh, Pa. 

House  Design  —  Andrew  J.  Thomas, 
architect.   New  York   City. 

(3)  Transportation — Ernest  P.  Good- 
rich, consulting  engineer,  New  York 
City.  Wafer  Supply — H.  M.  Pirnie,  con- 
sulting engineer,  with  Hazen,  Whipple 
&  Fuller,  New  York  City.  Sevnge  Dii- 
po.ial — W.  L.  Stevenson,  assistant  chief 
engineer,  Pennsvlvania  Department  of 
Health,  Harrisburg,Pa.  Lighting — F.  G. 
Hibben,  representative  of  the  Illuminat- 
ing Engineering  Society,  New  York 
City.  (4)  f.cgislation  and  Financing — 
Edward  M.  Bassett,  counsel.  Zoning 
Committee,  New  York  City;  Allan 
Robinson,  president.  City  and  Subur- 
ban Homes  Co.,  New  York;  John  Ihlder, 
manager.  Civic  Development,  Chamber 
of  Commerce  of  the  United  States, 
Washington,  D.  C;  William  H.  Ham, 
general  manager,  Bridgeport  (Conn.) 
Housing  Co. 

Attendance  Ranged  from  90  to  15 

Notwithstanding  this  extensive  pro- 
gram and  the  fact  that  5.000  invitations 
had  been  sent  out,  the  attendance  at  the 
first  session  was  only  about  90,  of  which 
number  a  large  percentage  were  non- 
members  of  the  society.  Each  of  the 
three  following  sessions  opened  with 
about  25  present  and  had  a  maximum 
attendance  of  from  35  to  ."50,  dwindling 
to  15  before  the  Thur.sday  afternoon 
session  closed. 

New  York's  housing  crisis,  according 
to  Mr.  Purdy,  is  most  keenly  felt  by  the 
lowest  paid  wagc-carner.s,  who  are 
forced  into  crowded,  undesirable  tene- 
ments, now  renting  for  $15  per  room 
per  month,  as  against  $5  per  room  20 
years  ago.  If  the  population  were  dis- 
tributed,  he  said,  the  total  taxable 
values  of  the  city  would  be  increased 
and  living  conditions  improved. 

Figures  presented  by  Mr.  Gries 
.showed     that,    according    to    the     1920 
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census,  there  were  20,000,000  dwellings 
in  the  United  States  (regardless  of  the 
number  of  families  housed  in  each). 
Roughly  1,000,000  additional  dwellings 
are  now  needed  be  believes,  to  make  up 
the  shortage  and  350,000  to  400,000  a 
year  are  necessary  to  take  care  of 
growth  in  population  and  replacements 
of  buildings  burned.  Standardization 
of  building  supplies  is  much  needed; 
there  are  now  hundreds  of  sizes  and 
styles  of  door  hinges,  window  sash,  etc. 
It  is  reported,  Mr.  Gries  said,  that  7.5 
per  cent  of  the  houses  erected  are  put 
up  by  contractors  who  build  not  more 
than  ten  houses  a  year.  Under  such 
conditions  there  cannot  be  much  sched- 
uling of  material.  Everything  is  on  a 
small  scale  basis  of  production.  Build- 
ing codes  also  need  studying,  and  this 
is  being  done  under  the  direction  of 
secretary  Hoover. 

Tax  Exemption  Increased  Housing 
Speaking  of  conditions  in  New  York 
City,  Mr.  Murphy  said  that  between 
1910  and  1918  there  were  40,000  apart- 
ments and  tenements  vacant,  equivalent 
to  5  per  cent  of  the  total.  The  State  of 
New  York  first  passed  rent-control 
legislation  which  deterred  the  building 
of  houses  and  then  applied  a  stimulant 
in  the  form  of  exemption  from  taxa- 
tion. Since  the  latter  went  into  effect 
March  1,  1921,  plans  have  been  filed  for 
dwellings  to  house  some  .56,000  families 
in  New  York  City,  or  five  to  six  times 
the  number  filed  in  the  previous  year. 
The  reported  cost  of  these  houses  is 
$260,000,000.  Three-fifths  of  the  new 
housing  being  provided  in  New  York  is 
one  and  two-family  houses,  and  the  rest 
tenements.  The  recent  advance  in 
freight  rates,  according  to  Mr.  Murphy, 
has  added  some  $2.50  to  the  cost  of  the 
average  house  in  the  United  States. 

Mr.  Veiller  dealt  particularly  with  the 
slum  which,  he  says,  prevails  in  cities, 
large  and  small,  throughout  the  United 
States  and  is  worse  here  than  in  other 
countries. 

City  Planning  and  Zoning 
Mr.  Leavitt  reported  a  strong  ten- 
dency in  the  Borough  of  Queens,  New 
York  City,  and  in  Westchester  County, 
N.  Y.,  to  build  a  good  grade  of  one- 
family  houses  on  small  lots. 

The  three  papers  on  planning  and 
zoning  by  Messrs.  Wagner,  Haldeman 
and  Reppert  pointed  out  that  zoning 
provides  the  maximum  of  benefit  for 
the  minimum  of  effort  and  cost  in  city 
planning  work  and  is  rapidly  growing 
in  favor.  Zoning  has  an  important 
effect  on  the  economy  of  street  layouts 
and  the  design  of  utilities.  The  indus- 
trial area  requires  an  altogether  dif- 
ferent street  layout,  with  fewer  but 
more  capacious  streets,  than  other  areas 
of  the  city.  The  business  area  needs 
more  streets  than  the  industrial.  Here- 
tofore subdivisors  of  property  have 
acted  wholly  in  the  interest  of  land- 
owners in  order  to  give  them  the  most 
profit.  There  is  need  now  for  city  plan- 
ning that  will  give  the  greatest  benefit 
to  the  greatest  number.  Existing  con- 
ditions cause  strangulation  of  traffic. 
In  his  talk  on  house  design,  Mr. 
Thomas  presented  an  old  style  and  a 
new  style  plan  for  housing  32  families 
on  a  lot  100x100  ft.  The  old  style 
dumb-bell  plan  occupied  79  per  cent  of 
the  area  of  the  lot  and  the  new  style, 
or  approximately  U-shaped  plan,  oc- 
cupied only  62  per  cent  and  could  be 
built  for  $40,000  less  than  the  old  style 
and  would   rent  better.     Nevertheless, 


Consolidation  of  N.  Y.  State 

Engineer  and  Other 

Offices  Urged 

Constitutional  amendments  enabling 
the  Legislature  of  New  York  to  con- 
solidate and  reorganize  two  or  more 
of  the  state  departments  having  to  do 
with  engineering  and  allied  work  are 
recommended  in  the  annual  message  of 
Governor  Nathan  L.  Miller.  He  de- 
clares it  his  opinion  that  "economy  and 
efficiency  would  be  promoted  by  a  con- 
solidation of  the  department  of  public 
works  and  the  state  engineers'  office 
and  possibly  by  including  .  .  .  the  de- 
partment of  highways,  state  architect 
and  department  of  public  buildings." 
The  first  two  departments  of  those 
named  are  prescribed  by  the  state  con- 
stitution. 


he  found  it  impossible  to  secure  finan- 
cing of  the  new  style  plan  because  all 
the  loaning  institutions  were  following 
the  arbitrary  practice  of  basing  loans 
on  cubical  contents  of  tenement  blocks. 

Transportation  and  Other  Utilities 

Under  the  topic  "Transportation," 
Mr.  Goodrich  laid  stress  upon  the  possi- 
bility, by  the  aid  of  zoning,  of  enabling 
the  majority  of  city  dwellers  to  get 
from  their  homes  to  places  of  work  and 
amusement  by  walking,  or  at  least 
without  the  need  of  rapid  transit 
facilities. 

The  addresses  on  water  supply, 
sewerage,  and  lighting  by  Messrs. 
Pirnie,  Stevenson,  and  Hibben  neces- 
sarily went  over  familiar  ground  though 
with  particular  regard  to  the  relation 
of  these  services  to  the  house  and 
householder. 

Under  the  subtopic,  "Legislation  and 
Financing,"  Mr.  Bassett  said  that  the 
lowest  cost  of  decent  homes  for  work- 
ing men  in  the  Borough  of  Queens,  New 
York  City,  today  is  $6,000. 

Mr.  Ham  said  that  housing  today  is 
in  disorder,  especially  as  to  financing, 
in  which  double  protection  to  those  who 
loan  money  is  demanded.  House  con- 
struction itself  is  on  a  very  uneconom- 
ical basis.  Excavation  work  is  done 
mostly  by  hand  labor.  Small  machines 
adapted  to  the  work  ai-e  needed. 
Foundations  should  be  of  unit  construc- 
tion material.  The  tiniberwork  design 
of  houses  is  bad.  Studding  is  still 
placed  16  in.  c.  to  c.  because  of  the 
limitations  in  the  length  of  lath  cut 
from  poor  lumber.  Plastering  by  the 
wet  process  is  wrong  because  it  bi'ings 
moisture  into  the  building  and  does 
damage.  In  this  and  other  ways  pres- 
ent -methods  of  plastering  are  one  of 
the  greatest  causes  of  house  deprecia- 
tion. A  dry  plastering  method  should 
be  adopted  and  more  paneling  should 
be  used.  Ripe  for  plumbing  is  cut  by 
hand  on  the  job  whereas  by  means  of 
standardization  it  could  be  simplified 
and  lessened  in  cost.  There  should  be 
more  fabrication  of  house  parts  in  shops 
near  the  site  of  building  operations. 

Mr.  Ham  proposed  that  the  Amer- 
ican Society  of  Civil  Engineers,  the 
American  Institute  of  Architects,  the 
American  Society  of  Mechanical  Engi- 
neers, and  various  financial  and  other 
institutions  should  appoint  a  joint  com- 
mittee to  study  the  whole  housing 
problem  and  that  the  American  Society 
of  Civil  Engineers  should  employ  a 
high-class  man  as  director  of  the 
study. 


i^merican  Concrete  Institute 

Announces  Convention 

Program 

Preliminary  announcement  has  been 
made  of  the  tentative  program  of  the 
convention  of  the  American  Concrete  In- 
stitute to  be  held  at  the  Hotel  Winton, 
Cleveland,  Ohio,  Feb.  13  to  16  inclusive. 
Sessions  in  the  afternoon  of  the  first 
day,  Feb.  13,  will  be  on  concrete  roads 
and  in  the  evening  on  concrete  houses. 
Feb.  14,  the  morning  session  is  devoted 
to  research  w-ork  and  the  afternoon 
and    evening    to    concrete    products. 

On  Feb.  15  the  morning  session  will 
be  devoted  to  practical  field  problems 
and  the  afternoon  to  design. 

On  Feb.  16  there  will  be  a  general 
discussion  of  the  report  of  the  Joint 
Committee  on  Concrete  and  Reinforced 
Concrete,  which  will  be  taken  up  by 
major  subjects  and  will  be  specially 
discussed  by  the  chairman  of  the  Insti- 
tute standing  commimttees  whose  work 
involves  special  consideration  of  the 
subjects  covered  in  various  sections  of 
the  Joint  Committee  report.  The  dis- 
cussion will  be  continued  in  the  after- 
noon. In  the  evening  of  the  15th  there 
will  be  an  informal  entertainment  and 
get-together  meeting. 

The  secretary  of  the  Institute  is  Har- 
vey Whipple,  314  New  Telegraph  Bldg., 
Detroit,  Mich. 


Engineering  Societies 


Calendar 


Annual   ^leetings 

AMERICAN  CONCRETE  INSTITUTE. 
Detroit,  .Mich.  ;  Annual  Conv.-n- 
tion,  (.-l.v...land,  Ohio.   Feb.    13-16. 

AUKlilfAS  riO.A.D  BUILDERS  .\S- 
SOClATIi  i.\-.  .Xew  York;  Annual 
Convention  and  Good  Roads 
Show,  Chicago,  Jan.   17-20. 

.\MERIC.A^N  SOCIETY  OP  CIVIL,  EN- 
GINEERS, New  York  City  ;  Annual 
Meeting,  New  York  City,  Jan. 
lS-20. 

ASSOCIATED  GENERAL  CON- 
TRACTORS OF  .4.MERICA,  Wash- 
ington, D.  C.  ;  Annual  Conference. 
Cleveland,  Ohio,  Jan.  17-19. 


The  Illinois  Section,  American  So- 
ciety of  Civil  Engineers,  at  its  annual 
meeting  Dec.  21,  elected  the  following 
officers:  President,  A.  J.  Hammond, 
new  vice-president,  T.  L.  Condron  and 
secretary-treasurer,  W.  D.  Geiber. 
The  hold-over  vice-president  is  J.  N. 
Hatch. 

The  Kansas  Engineering  Society 
elected  the  following  officers  at  its  an- 
nual meeting  held  Dec.  22:  President, 
Lloyd  B.  Smith;  vice-president,  P.  L, 
Brockway;  secretary-treasurer,  J.  M. 
Averill;  directors,  H.  S.  Putney;  P.  J. 
Ruck  el. 

The  Idaho  Chapter,  A.  A.  E.,  the 
Idaho  Society  of  Architects  and  the 
Idaho  Irrigation  Congress,  will  hold  a 
joint  convention  in  Rupert,  Idaho, 
January  16-21.  Names  of  speakers  and 
topics  will  be  announced  later. 

The  Seattle  Engineers  Club  at  a  re- 
cent weekly  luncheon  listened  to  an 
address  on  ".Aircraft  from  an  Engi- 
neering Standpoint"  by  J.  W.  Miller  of 
the   J.  W.    Miller   Aircraft   Co. 

The  Seattle  Post.  American  Society 
of  Military  Engineers  recently  elected 
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the  following  officers:  President,  Major 
0.  A.  Piper,  Seattle;  vice-president, 
Major  Charles  Wild;  secretary,  Cap- 
tain K.  M.  Dean,  Seattle;  treasurer, 
Major  A.  B.  Cutter,  Everett. 

The  Engineers'  Society  of  Pennsyl- 
vania will  hold  a  I'eunion  of  all  mem- 
bers and  former  members  on  Januai-y 
14,  at  8  p.  m.  at  the  club  house  in 
Harrisburg. 

The  Providence  Engineering  Society 
will  hold  a  regular  meeting  Jan.  18 
instead  of  Jan.  17,  as  planned.  The 
change  in  date  is  being  made  to  accom- 
modate L.  W.  Wallace,  vice-chaimian  of 
the  Hoover  Committee  on  Elimination 
of  Waste  in  Industry,  who  will  sum- 
marize the  results  of  this  work  of  the 
Federated  American  Engineering  So- 
cieties. 

The  Western  Society  of  Engineers' 
January  schedule  of  meetings  includes 
the  following  papers:  Jan.  9,  "The 
Design  of  the  Akron  (Ohio)  Viaduct," 
by  Ixjuis  R.  Ash,  consulting  engineer; 
Jan.  14,  "Sources  of  Technical  Infor- 
mation," by  Miss  E.  V.  Savage,  libra- 
rian of  the  society;  Jan.  16,  "Co-opera- 
tion between  State  and  Consulting 
Engineers,"  by  C.  M.  Baker,  engineer, 
Wisconsin  State  Board  of  Health;  Jan. 
25,  "Experience  with  Treated  Timber 
in  Bridges,"  by  A.  F.  Robinson,  bridge 
engineer,  Santa  Fe  System.  The  last 
is  a  joint  meeting  with  the  American 
Wood  Preservers'  Association.  An  in- 
spection of  the  Underwriters'  Labora- 
tories to  witness  special  tests  of  fire 
resistive  material  is  planned  for  Jan.  24. 


Personal  Notes 


W.  L.  S  A  u  N  D  E  R  s.  New  York  City, 
representing  the  American  Society  of 
Mechanical  Engineers,  has  been  ap- 
pointed a  member  of  the  board  of  trus- 
tees of  the  United  Engineering  Society 
for  a  term  of  three  years,  expiring  in 
192.5.  He  succeeds  Irving  E.  Moultrop, 
whose  term  expired. 

James  E.  Gillespie,  formerly 
division  engineer  for  the  Wisconsin 
Highway  Commission  has  entered  pri- 
vate practice  as  a  highway  engineer  in 
Oshkosh. 

J.  Walter  Acker  man,  form- 
erly city  engineer  of  Auburn,  N.  Y., 
has  been  appointed  city  manager  of 
Watertown,  N.  Y.,  succeeding  C.  A. 
Bingham,  resigned.  Mr.  Ackerman  has 
been  superintendent  of  the  water,  light 
and  power  department  in  AVatertown 
since  June,  1920. 

George  M.  Cour,  hlin  has  re- 
cently been  chosen  director  of  public 
works  of  Bridgeport,  Conn.,  succeeding 
Jacob  A.  Courtade. 

John  H.  B  a  r  r,  of  New  York 
City,  has  been  appointed  to  represent 
the  American  Society  of  Mechanical 
Engineers  on  the  Engineering  Fminda- 
tion  Board  for  the  term  expiring  in 
February,  1925.  He  succeeds  Dr.  W. 
F.  M.  Goss. 

Jacob  A.  Courtade,  for  the 
past  twelve  years  director  of  public 
works  of  Bridgeport,  Conn.,  has  re- 
signed to  accept  a  position  as  Connecti- 
cut manager  for  Warren  Bros.  Co., 
Boston. 

Jacob  R  i  t  t  e  r,  of  Ft.  Wayne, 
ind.,  who  for  the  past  year  and  a  half 
has  been  engineer  in  charge  of  produc- 


Celebrate  Start  of  Work  "" 
Delaware  River  Bridge 

The  slarting  of  construction  on  the 
Delaware  River  bridge  at  Philadelphia 
was  celebrated  on  Jan.  6  by  formal 
'  first-spade  exercises,  in  which  Governor 
Sproul  of  Pennsylvania.  Governor 
Edwards  of  New  Jersey,  and  Mayor 
■Moore  of  Philadelphia  Joined.  Earth 
was  not  available  for  actual  spade  work, 
but  plants  were  pried  out  of  structures 
to  be  demolished,  with  the  aid  of  silver- 
plated  piclis  and  crowbars  wielded  by 
the  o^icials. 

The  contract  for  the  two  main  piers 
!  was  awarded  last  week  to  Holbrook. 
j  Cabot  &  Rollins  and  the  Keystone  Stale 
Construction  Co.  on  their  joint  bid, 
which  was  the  lowest  of  those  submitted, 
1  as  reported  in  Engineering  News- 
I  Record.  Dec.  22,  p.  1040. 
!  Bids  have  been  asked  for  the  demolition 
I  of  buildings  on  the  site  of  the  Philadelphia 
I   anchorage.      They     are     to    be    opened 

Jan.    1 1 . 

,        The  superstructure  plans  are  practi- 

\  cally  complete,  it  is  understood.  A  slight 

'  modification  of  the  roadway  construction 

I   IS  the  on'y  essential  departure  from  the 

I   plans  presented  in  tentative  form  at  the 

I  time   the  Board   of  Engineers    rendered 

its       preliminary       report       last       May 

(Engineering     News-Record,   June    23. 

1921.  p.  1086). 


tion  for  the  Visible  Pump  Co.,  has  been 
appointed  distributing  manager  for 
that  company  with  headquarters  at 
Detroit. 

Harold  R.  Holmes,  city  engi- 
neer and  building  inspector  of  Lock- 
port,  N.  Y.,  has  been  reappointed  by 
Mayor  Crosby  at  a  salary  of  $2,700  for 
the  year. 

Alfred  M.  Lund  and  Phillip 
B.  Hill,  consulting  engineers.  Little 
Rock,  Ark.,  have  dissolved  partnership. 
The  business  will  be  continued  by  Mr. 
Lund.  Mr.  Hill  will  practice  engineer- 
ing in  Little  Rock. 

F.  W.  U  L  l  I  u  s,  J  R.,  William  E. 
Skinner  and  Ralph  M.  Kibbe 
have  incorporated  as  consulting  engi- 
neers under  the  name  of  The  Associ- 
ated Engineers,  Inc.,  Milwaukee.  Mr. 
UUius,  the  president,  is  the  village  en- 
gineer of  Shorewood  and  a  member  of 
the  metropolitan  sewerage  commission 
of  Milwaukee  County.  Mr.  Skinner, 
vice-president  and  manager,  was  for- 
merly with  the  electrical  department  of 
the  Chicago,  North  Shore  &  Milwaukee 
R.R.  Mr.  Kibbe,  secretary  and  treas- 
urer, was  with  the  Albert  Trostel  & 
Son  Co. 

Leslie  E.  Prouty  has  been  ap- 
pointed county  engineer,  Mobile  Co., 
Ala.,  succeeding  S.  M.  Adams. 

Norman  F.  Brown,  director  of 
the  department  of  public  works  of 
Pittsburgh,  Pa.,  has  become  vice-presi- 
dent of  the  Dravo  Contracting  Co.  suc- 
ceeding the  late  John  J.  Nolan. 

James  Logan,  for  the  past  ten 
years  county  engineer  of  Burlington 
Co.,  N.  J.,  has  resigned  to  enter  private 
practice  at  Mount  Holly.  E.Harold 
Willis  of  Tlount  Holly,  N.  J.,  has 
been  appointed  successor  to  Mr.  Logan. 

Ambrose  S  w  a  s  e  y,  of  Cleve- 
land, has  been  selected  to  succeed  him- 
self on  the  John  P'ritz  Medal  Board 
for  the  term  expiring  in  February. 
192!!.  . 


George  W.  Batchelder, 
water  commissioner,  Worcester,  Mass., 
has  been  re-elected  by  the  common 
council. 

J.  C.  H  0  L  M  a  n,  formerly  in  charge 
of  the  cost  engineering  department  for 
the  U.  S.  Housing  Corporation  at  New 
Brunswick,  N.  J.,  has  been  elected  vice- 
president  of  the  A-J  Contracting  Co., 
Inc.,  New  York. 

George  M.  Wisner,  formerly 
chief  engineer,  Sanitary  District  of 
Chicago,  and  retained  for  a  time  as 
consulting  engineer,  has  been  reinstated 
as  consulting  engineer  to  handle  the 
lake-level  problem. 

Casper  D.  S  h  a  w  ver  has  been 
appointed  city  engineer  Cheyenne,  Wvo. 
In  1905  he  was  with  the  U.  S.  Reclama- 
tion Service  in  Montana  where  he 
assisted  on  the  Huntley  and  Blackfeet 
projects.  Later  he  served  as  assistant 
city  engineer  in  Sheridan,  Wyo.,  for 
four  years.  From  1915  until  1920  Mr. 
Shawver  was  deputy  state  engineer  of 
Wyoming.  During  "the  World  War  he 
resigned  to  serve  at  Camp  Lee,  Va., 
where  he  was  commissioned  captain. 
After  the  armistice  he  returned  to 
Wyoming  where  he  found  his  position 
in  the  State  House  awaiting  for  him. 
He  resigned  in  1920  to  take  charge  of 
an  irrigation  project  in  Western 
Wyoming. 


Obituary 


Clifford  M.  King,  assistant 
engineer  in  the  sanitary  department  of 
the  city  engineer's  office  at  Cleveland, 
Ohio,  died  Jan.  2  in  that  city.  Capt. 
King  was  born  in  1K79,  graduated  from 
Western  Reserve  University  in  1901 
and  as  a  civil  engineer  from  Cornell 
University  in  1904.  His  early  practice 
was  in  the  irrigation  work  in  the  Far 
West,  but  in  1908  he  became  city  engi- 
neer of  Sandusky,  Ohio.  He  served 
overseas  with  the  528th  Battalion  of 
Engineers  in  191S.  On  his  return  he 
entered  the  city  engineering  depart- 
ment of  Cleveland.  Capt.  King  was 
also  in  the  Spanish-American  War  in 
the  Ohio  National  Guard. 

H.  Clay  Kellogg,  construction 
engineer,  died  at  Santa  Ana,  Cal.,  Dec. 
23,  at  the  age  of  OH.  He  was  engineer 
for  the  Anaheim  and  Santa  Ana  valley 
water  companies.  He  laid  out  the 
towns  of  Elsinore  and  Corona,  Cal., 
and  built  a  railroad  from  Riverside  to 
San  Bernardino.  He  al.so  supervised 
dam  construction  work  in  Hawaii  and 
had  been  consulting  engineer  on  many 
irrigation  projects,  in  which  he  special- 
ized in  later  years. 

John  Armstrong  George, 
formerly  city  engineer  of  East  Liver- 
pool and  Wellsville,  Ohio,  died  suddenly 
Dec.  5.  He  was  born  in  Alleghcnv 
County,  Pa.,  in  1839  and  came  to  Wells- 
ville 15  years  ago  to  supervise  the  con- 
struction of  the  first  water-works.  Al- 
though 82  years  old  Mr.  George  was 
engaged  in  engineering  practice  to  the 
day  of  his  death. 

W  I  L  L  A  r  n  Wells  H  e  r  e  t  h  of 
Indianapolis,  Ind.,  died  recently  at  But- 
ler, Pa.  At  the  time  pf  his  death  he 
was  traveling  as  efficiency  engrineer  for 
the  American  Water  Works  and  Elec- 
tric Co.  He  wa.s  a  graduate  of  Purdue 
University,  class  of  1919 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


New  England  Contracts  Let 
in  Last  Quarter 

Indicative  of  immediate  engineering 
construction  prospects  in  New  Eng- 
land, Engineering  News-Record's  Con- 
struction News  has  announced  con- 
tracts let  to  the  value  of  over  $20,000,- 
000  in  October,  November  and  Decem- 
ber, 1921.  Contracts  for  commercial 
buildings  worth  .$1.50,000  and  over  ag- 
gregated $15,313,7.53;  industrial  works 
of  $40,000  and  more,  $2,890,000;  streets 
and  roads,  $2,000,000;  other  public 
works,  $124,000.  These  figures  are  of 
course  for  prospective  actual  construc- 
tion and  do  not  include  the  large 
amount  of  projected  work  that  has  not 
yet  reached  the  contract-awarded  stage. 


Materials  Stocks  in  Thirteen  Cities 

Stochs  Restricted  in  Anticipation  of  Freight  Reduction, 
but  Sufficient  to  Meet  Demands 


Neiv  York  —  Common  brick  on  hand 
to  the  amount  of  thirty-four  barge 
loads  within  city  limits.  These  are 
quoted  on  open  market  for  immediate 
use  and  are  not  being  held  as  covered 
cargoes.  Small  stocks  of  hollow  parti- 
tion tile  on  hand.  Material  shipped  in 
by  lighter  in  100  ton  cargoes  from 
factories  within  26  miles  of  city;  48-hr. 
(lelivei'ies  to  contractors  within  Metro- 
politan District.  Not  overstocked  on 
sewer  pipe  but  deliveries  can  be  made 


terials  stocks  sufficient  to  complete 
present  contracts.  Cement  available  at 
nearby  mills. 

Cincinnati — Ample  stocks  on  hand  in 
principal  materials.  Granite  paving 
blocks  not  kept  in  stock  but  50,000  daily 
can  be  supplied  on  three  dayc'  notice. 

Bosfoji^Fairly  large  supply  of  build- 
ing materials.  Ample  supply  of  sewer 
pipe,  all  sizes,  up  to  24  in.  All  deliveries 
prompt. 

Montreal — Stocks     or     hand     larger 


CONDITIONS  OF  MATERIALS  STOCKS  IN  IMPORTANT  CENTERS 


St'jcks  on  hand  in  approximate  figure 


Sewer  pipe. ...      Sufficient 

Del.  in  J  day 
Cement 6,000  bbl.  one 


•  (hydratetl)    Aniple 


.  exampl.^:  teement,  Boston.  8.000  bbl.);  time  required  for  delive 
I  to  2  (lays) :  and  stocks  on  hand  in  general  ternis,  example:  (sew 


/  of  carload  lots  tro  t 
rpipc,  Detroit,  pleiit 


Denver 
Atnple 


Cincinnati 
6.000  ft. 


7,000  1.1,1.48     100,000  bbl.      3,000 1.1>1   24     S.OOOlibl. 
h.iurs  lir    !roin 

Tn.llH 

4,000  bu.;  del.    I'lcnty  I'l.iuv  

Missouri 
lime  10  dav 


Chicago 
200  carloat 


Del.  few  hr.s. 
50  per  cen 


ily.) 

Boston 

Larye 

supply 

8,000  bbl. 


nplo:  fcement,  Birmingham, 


Good;  del.  2 

to   3  days 
6.000  bbl. 
del.  2  days 

Limited 
3.000  bbl. 
del.  2  to  3 


Birmingha 
Plenty 

2,000  bbl 
del.  I  to 
days 

4,000  bbl. 


I  Brick.      34  barff 


Hollow  TUe. 


Small;  48 
del.     fr 


50  cars;  pro- 
duce 10 
carloads 


factory 

Lumber Can  complete  Can  deliver 

del.  on  300  1,000  car- 

M  ft.  in  9  loads  daily 

or  10  days  within  5 

days 


3,500.000.  24 
hour  from 


lb,000,OOCIt.     IU,UU0,U00il.     44,000,00011. 


Del.    I    to   6 

days 

100,000,000  ft.  Larje  stocks; 
immediate 
delivery 


Good;  del.  2     Plen 
to  3  days 


Large  stocks; 
sprue  e  1 0 
to  14da.vs; 


Large  mil's 
within  iOa 
miles 


Year  End  Lumber  Demand  Steady 

Reports  for  week  ending  Dec.  17 
from  producing  lumber  associations  to 
the  American  Wholesale  Lumber  Asso- 
ciation indicate  that  the  demand  after 
the  previous  week's  increase  has  been 
maintained.  The  customary  drop  at 
the  end  of  the  year  has  not  yet  shown 
in  the  statistics.  With  production  about 
3  per  cent  of  normal  orders  are  run- 
ning 64  per  cent  of  normal  and  ship- 
ments 66  per  cent  of  normal.  The 
great  demand  for  timbers  in  Japan  in- 
creased water  shipments  in  1921  to 
208.000,000  ft.,  2J  times  what  it  was  in 
1920.  

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for 
in  Construction  News,  pp.  9@20  are 
the  following: 

A  bridge  for  Sanitary  District  of 
Chicago,  $1,000,000. 

A  hotel  at  Atlantic  City,  .$5,000,000. 

An  office  building  for  Chicago, 
$7,000,000. 


Next  week — Representative 

Public  Bond  Sales  in 

December 


in  less  than  a  day.  Sufficient  supply  to 
meet  all  contractors'  demands  for  the 
present.  Dealers'  stocks  of  sand, 
gravel  and  crushed  stone,  within  city 
fairly  large.  Lumber  yards  able  to 
complete  delivery  on  quantities  of  yel- 
low pine  as  large  as  300,000  ft.  b.m. 
in  9  or  10  days  within  Metropolitan 
district.  Cement  stocks  fairly  large; 
5,000  to  6,000  bbl.  kept  on  hand  by  one 
dealer  alone.  Deliveries  in  less  than 
24  hr. 

Minneapolis  —  Lumber  stocks  lower 
than  usual.  About  3,000  bbl.  of  cement 
in  local  warehouses,  but  unlimited  sup- 
ply available  in  nearby  mills, '  where 
cars  are  loaded  the  same  day  orders 
are  received.  Brick  stocks  as  low  as 
they  are  allowed  to  get,  but  supplies  in 
any  tjuantity  can  be  had  from  yards 
v/ithin  one  day's  shipment  from  the 
Twin  Cities.  Lumber  stocks  about  20 
per  cent  below  normal. 

Denver — -Cement  shipments  within 
48  hr.  from  mills  near  city.  About 
1,000  tons  of  structural  shapes  on  hand. 
.Approximately  7,000,000  brick  in  stock; 
'ocal  piants  can  make  24  hr.  deliveries. 
About  5  cars  of  asphalt  on  sidings. 
Lime  stocks  exceeding  500  bu.  are  not 
kept  by  any  dealers.  Sand  and  gi'avel 
delivered  in  12  hr.  from  local  pits. 

Detroit  —  Plenty  of  sewer  pipe  on 
hand;   very  little  demand.     Other  ma- 


than  demand.  Large  retail  stocks  of 
lumber;  mill  deliveries  from  1  to  2 
weeks.  About  15,000  tons  of  structural 
steel  in  stock;  24  hr.  deliveries. 

Chicago  —  Manufacturers'  stocks  of 
expanded  metal  lath  larger  than  nor- 
mal; dealers  stocks  lower.  No  stock  of 
reinforcing  bars  carried,  but  manu- 
facturers can  supply  any  job,  within 
city,  in  10  days.  Cement  stock  about  50 
per  cent  normal.  Immediate  deliveries 
on  lime,  common  brick  and  sewer  pipe. 
Hollow  tile  delivered  in  1  to  6  days. 

San  Francisco — Small  stocks  of  com- 
mon brick  and  cast-iron  pipe.  No  rail- 
way ties  on  hand.  Structural  ma- 
terials, lumber,  cement  and  hollow  tile 
kept  in  fairly  large  quantities.  Un- 
limited amount  of  lime  in  stock.  De- 
liveries in  2  to  3  days. 

New  Orleans — Ample  supply  of  lum- 
ber on  hand ;  one  thousand  car  loads 
(ould  be  delivered  daily  within  5  days 
notice.  Brick  stocks  unusually  large. 
Cement  stocks  moderate  but  the  daily 
consumption  of  1,000  bbl.  is  equaled  by 
the  daily  receipts  from  the  mills.  Sewc - 
pipe  stocks  low;  no  demand.  No  stock 
of  creosoted  wood  blocks  on  hand  and 
none  is  expected  until  the  1922  paving 
program  has  gotten  fully  under  way. 

Philadelphia — Sewer  pipe  stocks  kept 
low  awaiting  adjustment  of  freight 
rates.      Asphaltum    holding   un   better 
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than  usual  for  this  time  of  the  year. 
Paving-  stone  and  wood  blocks  low. 
Brick  and  hollow  tile  very  light.  Lum- 
ber stocks  below  normal;  but  will  be 
replentished  beginning  with  the  first  of 
the  year. 

Baltimore  —  Plentiful  supply  of  all 
materials  excepting  explosives.  De- 
liveries on  dynamite  in  about  one  week. 

Atlanta  —  Plenty  of  pine  lumber, 
cement  and  common  brick.  About  5  to 
8  cars  of  lime  on  sidings  and  deliveries 
on  tile  made  in  3  to  4  days. 


Trend  of  Business 

Bonds — Market  duller  than  in 
previous  weeks,  probably  owing 
principally  to  year-end  adjustments. 
Resumption  of  high  activity  ex- 
pected soon.  The  largest  individual 
public  bond  sale  last  week  was 
$20,000,000  of  Ohio  43s.  to  yield 
4.40  to  4  per  cent,  according  to 
maturities  ranging  from  1923  to 
1932.  A  large  block  of  Michigan 
20-year  Sis  changed  hands  above 
114,  which  is  a  4.40  per  cent  basis. 
The  3h  per  cent  tax  exempt  Liberty 
bonds  advanced  to  96.28  on  Jan.  9, 
the  high  mark  last  year  being  96.7. 

Stock  Market — Dull,  with  prices 
lowering,  despite  cheap  call  money. 

Money — Call  loans  were  renewed 
at  4  per  cent  and  finally  at  3  per 
cent,  on  Jan.  9,  the  former  rate  be- 
ing the  lowest  since  the  autumn  of 
1919.    Time  loans  at  41  to  5  per  cent. 

Foreign  Exchange  —  Sterling, 
$4.22g,  highest  since  Dec.  12;  fi-anc, 
8.28i  cents;  mark,  .6  cent. 

Iron  and  Steel — Pig  iron  produc- 
tion in  December  was  1,649,086  tons, 
against  1,41.5,491  in  November;  but 
steel  production  was  232,908  tons 
less  in  December,  capacity  in  opera- 
tion being  only  4.5  per  cent.  Iron 
and  steel  output  in  1921  was  smaller 
in  relation  to  capacity  than  in  any 
previous  year.  About  19,000,000 
tons  of  steel  ingot  were  produced 
(on  38  per  cent  capacitv),  com- 
pared with  nearly  40,000,000  in  1920. 

Unemployment  decreased  in  De- 
cember in  textiles,  iron  and  steel, 
lumber,  leather,  paper  and  printing, 
metals  and  metal  products,  but  for 
all  industries  decreased  4.7  per  cent, 
according  to  the  U.  S.  Employment 
Services  and  telegraphic  survey  of 
1.428  firms  in  6.5  industrial  centers. 
The  decreases  were  mainly  in  the 
food  industries,  beverages,  chemicals, 
ceramic,  vehicles  for  land  transporta- 
tion, and  in  railroad  repair  shops. 


Large  Contracts  Let 

Among  this  week's  announcements 
of  contracts  awarded  in  Construction 
News,  pp.  9@i20  are  the  following  large 
projects:  A  12-story  bank  and  office 
building  in  Los  Angeles,  Cal.,  to  Lange 
&  Borgstrom,  Washington,  Bldg., 
$1,500,000;  a  15-story  office  building  in 
Detroit,  Mich.,  to  M.  Harrison  and  L. 
A.  Turnock,  500  Board  of  Trade  Bldg., 
Indianapolis,  Ind.,  $1,6.50,000;  a  12-story 
office  building  in  Chicago,  III.,  to 
Leonard  Construction  Co.,  37  South 
Wabash  Ave.,  $2,500,000;  an  oil  re- 
finery and  asphalt  plant  in  Linden,  N. 
J.,  to  J.  Ferguson,  United  Bank  Bldg., 
Patorson,  N.  J.,  $2,000,000;  a  freight 
.  terminal  at  Denison,  Tex.,  to  {'.  R. 
Cummins  Co.,  Cleveland,  O.,  $3,000,000. 


Labor  to  Drop  Restrictive 
Working  Regulations 

New  York  Building  Trades  Council  to 
Accept     Suggested     Modification- 
Wage   Schedule    in   Doubt 

Interest  in  the  building  trades  situ- 
ation in  New  York  City  is  centered 
about  (1)  a  discussion  of  the  wage 
schedule  for  1922,  and  (2)  the  elimi- 
nation from  union  regulations  of  cer- 
tain objectionable  practices.  As  to 
question  No.  1,  little  has  as  yet  been 
done.  The  elimination  of  certain  prac- 
tices from  union  regulations  has  been 
agreed  upon  by  Samuel  Untermyer, 
counsel  for  the  Lockwood  Committee, 
and  the  Building  Trades  Council. 

Practically  the  only  concrete  thing 
so  far  in  the  settlement  of  the  wage 
question  is  the  plan  set  forth  by  the 
Building  Trades  Employers  Association 
whereby  a  representative  committee, 
which  would  form  a  public  group,  would 
negotiate  a  1922  schedule  of  wages  with 
the  Building  Trades  Council.  The 
employers  association  would  agree  to 
abide  by  the  decision  of  this  public 
group  and  the  council.  The  employers 
suggested  that  such  a  public  group  be 
composed  of  one  representative  each  of 
the  .American  Institute  of  Architects, 
the  American  Federation  of  Labor,  the 
New  York  State  Chamber  of  Commerce, 
the  New  York  City  Merchants  Assn., 
?.nd  one  appointee  of  the  governor  of 
New  York.  The  union  objected  to  such 
a  body  on  the  ground  that  it  would  be 
practically  all  open  shop  or  at  least 
inimical  to  labor  interests.  So  far  no 
counter  proposal  has  been  made.  In  the 
meantime  the  employers  association  has 
circulated  among  its  membership  a 
notice  that  the  1921  schedule  of  wasres 
shall  endure  until  Jan.  31,  1922. 

Od.tectionable  Pr.actices  Cited 

The  elimination  of  certain  objection- 
able practices  from  union  regulations 
is  the  result  of  testimony  brought  forth 
in  the  investigation  of  building  condi- 
tions in  New  York  City  being  prose- 
cuted by  the  Lockwood  Legislative  Com- 
mittee on  Housing.  After  rather  a 
comprehensive  survey  of  the  situation 
had  been  made  by  the  coinmittee, 
Samuel  Untermyer  set  forth  nineteen 
of  the  practices  which  he  considered 
most  unreasonable  and  which  should  be 
immediately  done  away  with.  In  gen- 
eral the  regulations  are  to  be  adjusted 
along  the  linos  of  Mr.  Untermyer's 
suggestions,  which  follow: 

1.  Membership  restrictions  in  the 
various  unions  must   be  removed. 

2.  Membership  dues  shall  not  exceed 
$.50. 

3.  Restrictions  upon  the  number  of 
apprentices  in  the  va'*ious  trades  must 
be  repealed. 

4.  The  issuance  of  pev^nit  cirds  to 
non-union  men  so  as  to  s"ow  them  to 
work  with  union  men  must  be  forbidden. 
The  acceptance  of  suc'i  non-union  men 
into  union  organiz-itions  will  auto- 
matically eliminate  this  objection. 

5.  Accurate  account  books  of  the 
various  unions  and  the  general  union 
organization  must  he  kept,  and  must 
be  certified  at  Tegular  intervals  by  pub- 
lic accountants. 

6.  Unions  must  dispossess  themselves 
of  the  power  to  fine  employers  under 
penalty  of  refusing  to  .supply  them 
union  labor.  The  investigation  showed 
that    employers    have    been    fined    for 


allowing  painters  to  fill  in  plaster 
cracks  when  the  latter  were  painting 
walls  and  ceilings,  and  that  other  em- 
ployers have  been  fined  for  poor  work 
done  by  union  men. 

7.  There  shall  be  no  discrimination 
in  supplying  to  members  of  the  em- 
ployers association  labor  over  non- 
members  of  the  association. 

8.  The  activities  of  union  organiza- 
tions must  be  restricted  to  matters 
that  legitimately  concern  themselves. 
J  here  must,  for  instance,  be  no  dicta- 
tion fi-<m  union  men  or  from  union 
organizations  as  to  the  character  of  the 
employer's  contract.  There  shall  be  no 
insistence  that  a  contract  for  labor  call 
for  a  contract  to  supply  materials. 

9.  There  niu.st  be  amendments  to 
eliminate  an  extraction  of  penaltv  from 
employers,  such  as  a  requirement  that 
an  employer  pay  one-quarter  of  a  day's 
wages  to  each  man  in  a  group  because 
all  w^ere  held  up  ten  minutes  when  wait- 
ing for  pay.  This  instance  was  testified 
to  at  one  of  the  hearings  before  the 
Lockwood  committee. 

10.  The  restrictions  upon  the  use  of 
mechanical  appliances  must  be  removed 
as  well  as  the  restrictions  against  the 
fabrication  of  certain  materials  on  the 
job  instead  of  jn  the  shop,  where  it  is 
believed  rightly  to  belong.  The  com- 
mittee found  that  one  of  the  most  objec- 
tionable practices  of  this  nature  was 
the  refusal  of  unions,  to  install  or 
handle  the  anti-siphon  trap,  although 
its  use  was  authorized  by  both  city  and 
federal  authorities.  The  committee  also 
found  that  unions  were  not  permitting 
the  installation  of  plumbing  with  fix- 
tures attached  in  the  shops. 

11.  The  penalties  against  employers 
lor  "rushing"  or  "driving"  must  be 
eliminated. 

12.  The  power  of  unions  to  prohibit 
mcnibers  from  working  more  than  5 
davs  per  week,  or  to  fine  members  for 
working  any  other  day  than  Sundays 
and  holidays  is  also  found  unreason- 
able. 

13.  Delegates  or  business  agents  con- 
victed of  extortion  and  who  have  served 
prison  terms  should  be  made  ineligible 
to  hold  similar  posts. 

14.  Regulations  should  be  enacted 
prohibiting  any  union  or  business  agent 
from  outlining  or  enforcing  a  daily  de- 
tail of  work. 

15.  The  following  matters  in  relation 
to  plumbing  work  should  be  abated : 

a — That  there  be  but  one  helper  to 
two  plumbers. 

b — That  no  helper  can  use  the  tools 
of  a  plumber  except  when  the  mechanic 
himself   is   idle.  ' 

16.  The  provision  of  the  cement 
masons  that,  where  two  men  are  use<l 
one  must  be  a  foreman,  and  in  case 
four  or  more  are  used  the  foreman  shall 
not   use    any   fools,    must  be    repealed. 

17.  The  rule  requiring  employment 
of  metal  lathers  wherever  concrete  is 
t  eing  poured  by  common  labor  that 
compels  the  employment  of  a  foreman 
to  look  on  while  work  is  being  done, 
iilthoutrh  there  are  no  lathers  and  there 
is  nothing  for  the  lather  to  do,  is  un- 
reasonable. .Also,  that  if  one  man  is 
employed  he  must  be  a  foreman,  is  an 
unreasonable  regulation. 

18.  Th*"  regulation  that  the  rate  of 
wages  paid  to  painters  must  be  the 
same  as  tie  rate  prevailing  in  the  city 
wherein  th."  contractor  has  his  office, 
if  that  rate  be  higher  than  where  On 
work  is  done,  should  be  done  away  with. 
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19.  The  limitation  of  painter  appren- 
tices in  shops  is  unreasonable  as  is  the 
limitation  on  the  size  of  the  paint  brush 
u.sed  on  the  job. 

Although  these  are  the  basic  objec- 
tions it  is  possible  that  certain  revisons 
will  be  made  before  a  final  settlement 
is  agreed  upon. 


From  time  to  time  ive  will  publish 
prices  of  materials  and  labor  rates 
)  and  conditions  in  cities  other  thnv 
those  covered  weekly  and  monthly 
in  Eugineering  News-Record.  Next 
week — the  Buffalo   market. 


Some  Costs  in  Colorado  County,  Tex. 

B.  H.  Faber,  County  Engineer  of 
Colorado  County,  Tex.,  advises  that 
road  gj-avel  and  wash  sand  cost  75 
cents  per  cu.yd.,  wash  gravel  $1.50, 
f.o.b.  county  pits.  Labor  is  plentiful — 
$1.50  for  negro,  $2@$3  for  white,  per 
iO-hour  day. 


Weekly  Construction  Market 


THIS  limited  price  list  is  ijubl].sh<>d 
weekly  for  the  purpose  ot  giving  cur- 
rent prices  on  the  principal  construction 
materials,  and  of  noting  important  price 
changes    on    the    less    important    materials. 


Moreover,   only   the  chief   cities   are   quoted. 

Valuable  suggestions  on  costs  ot  work 
can  be  had  by  noling  actual  biddings  as 
reported   in   our  Construction   News  .section. 

The    first     issue    of    e>ach    month    carries 


complete  quotations  for  all  construction 
materials  and  tor  the  important  cities.  Tlie 
last  complete  list  will  be  found  in  the 
issue  of  January  5  ;  the  next,  on  Feb- 
ruary 2. 


Steel  Products:  New  York       Atlanta 

Structural  shapes,  100  lb -22.6.?       — S.S .  50 

Structural  rivets,  100  lb 3.50         —5.00 

Reinforcing  bars,  j  in.  and  larger,  100 

lb ^ — 2.5.i  3.20 

Steel    pipe,    black,    2i    to   d   in.    lap, 

discount    61%         57.65% 

Cast-iron  pipe,  (.in.  and  over,  ton     47.30^48.30  45.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.30  — 2.55 

Gravel,  fin.,  cu.vd 1.75  1.85 

Sand,  cu.vd 1.00  1.25 

Crushed  stone,  ^  in.,  cu.yd -1.75®1.85  2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 4'/.(0       — 35.t)0 

Lime,  finishing,  hydrated,  ton.  .    .         li.9V  l9.CiO 

Lime   common,  lump,  per  bbl   .  3.110@)3.49      1.50 

Common  brick,  delivered,  1,000     — 17. 40(«  17.90  9. 00 
Hollow     building     tile,     4x12x12, 

block Not  used  .0(.75 

Hollow     partition     tile     4x12x12, 

block 11120  .0675 

Linseed  oil,  raw,  5  bbl.  lots,  gal 72  .78 

Cominon  Labor: 

Common  laboi,  union,  hour 75  ,35 

Common  labor,  non-union,  hour .20 


Dallas 

24.00 

5.50 


Minne- 

Chicago    apolis  Denver 

g2. 88 -32. 91  — ?3.50 

3.43  —3.90  4.25 


Francisco 

?3 .  45 
—4.50 


Seattle    Montreal 
23.85       24.00 
—4.00        6.50 


2.68  -2.81 


3.57i 


3.75 


2.75 


45% 
-4S.30 

57% 
44.10 

61.9-5% 
47.80 

41% 
52.00 

53  .  7% 
50.00 

55% 
55.00 

35.10 
60.00 

2.55 
—2.00 
—2.00 
—2.93 

1.97 

2.00 
2.00 
1.60 

-2.24 

1.50 

.50 

2.25 

-2.<)0 
2.50 
1.10 
3.50 

2.84 
2.25 
1.50 
2.25 

—2.94 
1.50 
1.50 
3.00 

—3.10 
1.50 
1.25 
2.10 

\^  00 

25  00 

2 .  75 

—  12.65 

—43.00 
18.00 
1.40 
11.00- 

36.00 

29.00 

1.40 

-15  00 

50.00 

30.00 

2. 95 

14.00 

-f32.00 

22.00 

1.90 

15.50 

.13 

.0821 

-.07^2 

—  OX 

.12i 

.13 

.OiS7 

.1(1 

.14i 

-1-.93 

+  ■  7<' 

.80 

.90 

+  .83 

.■354' 45' 

.35@.40 

.50 
-.406 

.50@.55 
50     .3S@.40 

-.62i 
.561 

-19, OC  ,7«.0u 

27.00  21,00 

2.75  11.00 

14.00  16.00 


.10 

.08@. 

29 

.11 

.79 

^     .85 

.S0(a.. 

.50 

60 

- .  20@ . 

30 

Exi>luiiatioii  of  Prieeh — Prices  are  to  con- 
tractors in  carload  lots  unless  other  iiuan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given : 
45-5%  means  a  discount  of  45  and  5  per 
cent.  45fi'5ft  mean.s  a  range  of  45  to  50  per 
cent.  Charge  of  15c,  per  100  lb,  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  qU'itations  are  delivered  except 
tiles  wliich  are  "on  trucks."  Common  lump 
li}nc  per  28n-lb.  net  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  .steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
$2  per  cu  vd.    Cbii-aBO  quotes  hydrated  lime 


Reductions  averaging  about  18c.  per 
100  lb.  on  steel  shapes,  at  the  ware- 
house, are  quoted  in  New  York,  Atlanta, 
Denver  and  Minneapolis;  average  drop 
of  25c.  on  structural  rivets  in  Atlanta, 
Minneapolis,  San  Francisco  and  Seattle. 
Reinforcing  bars  down  15c.  in  New  York 
and  Minneapolis.  Structural  steel  con- 
tinues to  be  quoted  at  $1.50,  Pittsburgh, 
in  large  tonnages;  mill  shipments.  New 
York,  at  $1.88  for  shapes  and  bars  and 
$1.83(a)$1.88  for  plates.  Mill  shipments. 
Denver,  of  structural  shapes  are  quoted 
at  $3  per  100  lb.  Lower  prices  due 
principally  to  reduced  cost  of  produc- 
tion. 

Price  of  cement  reduced  14c.  in  At- 
lanta; 20c.  in  Denver;  16c.  in  Seattle 
and   2c.   per  bbl.   in   Montreal.     Dallas 


in  .'O-lb  bags;  common  lump  lime  per 
ISO-Ilj.  net  .MiiineiipoliN  quotes  on  flr  in- 
stead of  pine.  I'.rick  and  hollow  tile  de- 
livered. t'eUH  nt  111!  cars:  $2.45  delivered, 
aravel,  sand  and  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime  per  ISO-Ib.  net ; 
white  is  $1.70  for  Kelly  Island  and  $1.55 
for  Sheboygan,  Common  labor  not  organ- 
ized, Denver  fiuotes  cement  "on  tracks"  ; 
gravel  and  sand  at  pit.  stone  on  cars.  lime, 
brick,  hollow  tile  and  lumber  on  joli.  Tile 
price  is  at  wareliouse.  I.inseed  oil.  deliv- 
ered. Common  lump  lime  per  180-lb.  net. 
Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  IS11-II1,  net.  Oulhis  quotes  lime  per 
ISO-lb,  bbl.  Steel,  cement,  cast-iron  pipe  and 
crushed    stone    f.ob,    cars,    other    materials 

Changes  Since  Last  Week 

quotes  reduction  of  25c.  per  cu.yd.  on 
sand,  gravel  and  crushed  stone;  New 
York  quotes  3-in.  crushed  stone  at  $1.85 
as  against  $1.90  and  li  in.  at  $1.75  as 
compared  with  former  price  of  $1.80 
per  cu.yd.  Long  leaf  yellow  pine,  base 
sizes,  has  advanced  $2  per  M.  ft.  b.m. 
in  San  Francisco  yards. 

Common  bricks  are  quoted  in  Min- 
neapolis at  $15  as  against  $17  and  in 
New  York  at  $14@$14.50  as  compared 
with  the  recent  price  of  $14@$15  per 
1,000  wholesale.  Slight  drop  it;  hollow 
building  tile  in  Denver  and  ilinneapolis. 

Linseed  oil  up  5c.  in  Dallas,  2c.  in 
Chicago  and  Ic.  per  gal,  in  San  Fran- 
cisco. 

The  decision  of  the  Impartial  Wage 
Board  of  the  Industrial  Association  of 


delivered.  Saii  Francisco  quotes  on  Heath 
tile,  5i  X  8  X  Hi,  Prices  are  all  f.o.b.  ware- 
houses except  C,  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  18<>-11>.  net. 
Lumber  iirices  are  to  contractors  in  yards  at 
San  Francisco,  Seattle  quotes  on  Pouglas 
fir  instead  of  pine.  Common  lump  lime  per 
ISO-lb,  net.  Montreal  quotes  sand,  stone, 
gravel  and  lump  lime  per  ton.  Cement,  liuie 
and  tile  are  delivered :  sand,  sra.vel  and 
stone,  on  siding ;  brick  f.o.l5.  plant  ;  steel 
and  pipe  at  warehouse.  Hollow  tile,  per  ft. 
CeiTient  price  is  in  Canadian  funds  (the 
Canadian  dollar  stands  at  94  cents).  Bag 
change  is  8flc.  per  bbl.  Discount  of  10c.  per 
bbl.  for  payment  within  20  days  from  date 
of  shipment.      Steel  pipe  per   100   ft.   net. 


San  Francisco  has  rated  union  common 
labor  at  $5  per  day  or  G21c.  per  hr. ; 
unskilled  non-union  at  $4.50  per  day  or 
56ic.  per  hr.  Although  the  regular 
rates  for  non-union  common  labor  have 
been  50c.  in  Minneapolis  and  30c.  in 
Montreal,  men  are  now  procurable  at 
40c.  in  the  former  city  and  at  a  rate  as 
low  as  20c.  per  hr.  in  the  latter. 

The  National  Lumber  Manufacturers' 
.Association's  report  for  the  week  end- 
ing Dec.  31,  1921  shows  a  total  of 
102.504, ir.fi  ft.  cut:  113,113,745  ft. 
shipped  and  orders  for  118.048,343  ft 
b.m.  Mills  reporting,  representing  all 
members  of  the  -Association,  numbered 
350.  Production  for  the  week  was  about 
51  per  cent;  shipments  47  per  cent  and 
orders  43  per  cent  below  normal. 
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Dragline  Operation 

THE  comparison  in  this  issue  of  steam  and  electri- 
cally opei-ated  dragline  excavators  indicates  that  (1) 
the  costs  of  excavation  are  not  greatly  different,  (2)  the 
margin  in  favor  of  electricity  is  entirely  saving  in 
attendance,  and  (3)  the  superiority  of  the  electric 
machine  is  its  greater  desirability  as  a  place  in  which 
to  work.  A  smaller  crew  and  better  working  conditions 
for  that  crew  are  important  advantages.  Both  help  to 
reduce  labor  turnover  and  to  increase  the  efficiency  of 
labor.  Men  work  better  when  their  working  conditions 
are  cleanly  and  pleasant  and  they  remain  longer  on  the 
job.  These  are  truths  too  well  known  to  be  questioned 
even  by  construction  managers  who  generally  have  been 
more  slow  to  appreciate  their  practical  importance  than 
have  factory  managers.  They  are  important  factors  in 
bringing  about  the  substitution  on  construction  equip- 
ment of  the  motor  and  the  gas  engine  for  the  steam 
boiler  and  engine. 

Army  Engineers  Early  Training 

FEW  civilian  engineers  regard  West  Point  as  even 
an  elementary,'  engineering  school,  much  as  they 
admire  the  basic  quality  of  its  instruction,  and  fewer 
still  consider  the  early  education  of  the  army  engineer 
officer — in  the  self-perpetuating  Engineer  School  and 
as  an  executive  under  the  orders  of  his  superior  in  the 
district  office — at  all  comparable  in  training  value  to 
that  received  by  the  civilian  in  the  engineering  school 
and  in  the  close-to-the-job  experience  of  the  first  years 
after  graduation.  The  army  engineer  in  his  earlier 
years  certainly  needs  more  non-military  engineering 
education  and  association.  Judging  from  certain  parts 
of  the  recent  i-eport  of  the  Chief  of  Engineers,  abstracted 
on  another  page,  the  Corps  of  Engineer.s  now  has  some 
respect  for  these  lay  views,  for  it  will  be  noted  that  for 
two  years  a  considerable  number  (77  last  year  and  44 
this  year)  of  younger  officers  have  been  taking  engineer- 
ing courses  at  two  of  our  leading  technical  schools — 
and  in  addition,  some  officers  have  been  detailed  to 
industrial  concerns,  though  the  number  is  not  stated. 
We  are  advised,  however,  that  three  officers  are  with 
railroads.  Lack  of  the  common  touch  and  superficiality 
have  been  charged  against  army  engineers.  If  reformed 
methods  of  early  training  can  remove  the  causes  of  these 
criticisms  the  Corps  will,  find  less  opposition  in  the 
future. 

Briand  and  Poincare 

1AST  week  we  spoke  hopefully  of  the  prospects  of  an 
.^economic  conference  called  to  meet  in  Genoa  in 
March.  It  .seemed  then  that  good  must  surely  come 
from  it.  But  what  a  change  in  the  situation  in  one 
short  week!  Briand,  who  had  learned  the  spirit  of  com- 
promise, even  though  his  demands  regarding  the  method 
of  securing  French  .security  did  not  accord  with  that 


of  the  rest  of  the  world,  has  fallen  and  in  his  placp 
is  Poincare,  the  irreconcilable.  For  the  moment  Europe 
fears  that  there  is  again  dominant  in  France  the  spirit 
that  caused  the  rest  of  Europe  to  declare  many  a  time 
since  the  annistice  that  France  was  the  greater  obstacle 
in  the  way  of  European  peace.  The  British,  upon  wham 
more  than  any  one  el.se  depends  the  satisfactory  working 
out  of  Europe's  ills,  are  fearful  of  the  attitude  that  the 
new  premier  may  take.  Hope  is  reposed,  however,  in 
the  well  known  fact  that  the  responsibility  of  office 
breeds  conservatism  and  that  the  awakening  of  France 
to  the  fact  that  she  is  rapidly  losing  the  sympathies  of 
the  great  majority  of  the  people  in  Great  Britain  and 
America  may  make  for  a  more  tolerant  attitude  and 
bring  about  in  Poincare,  as  it  did  in  Briand,  the  spirit 
of  compromise.  The  Genoa  conference,  despite  Briand's 
fall,  is  to  go  foi-ward. 

Enjoining  the  Employer 

EMPLOYERS  no  less  than  employees,  must  respect 
the  sanctity  of  labor  contracts.  That  is  a  generali- 
zation that  could  be  made  in  the  abstract  at  any  time. 
It  is  pertinent  now,  however,  because  Justice  Wagner 
cf '  the  New  York  Supreme  Court  last  week  enjoined 
the  Cloak,  Suit  &  Skirt  Manufacturers  Protective  Asso- 
ciation from  "combining  or  conspiring  in  any  way" 
to  violate  the  contract  with  the  International  Ladies 
Garment  Workers  Union.  The  facts  in  this  case  have 
been  spread  before  the  New  York  public  for  some  months 
and  the  opinion  has  been  strongly  formed  that  the 
employers  were  in  the  wrong.  They  and  their  employees 
are  working  under  a  contract  that  was  to  run  until 
June  1,  of  this  year.  However,  the  employers  decided 
to  put  their  employees  on  piece  work,  instead  of  on  a 
time  basis,  and  to  lengthen  the  working  week.  To  this 
the  employees  objected,  as  being  violative  of  the  present 
contract.  A  strike  ensued  at  the  middle  of  November, 
and  the  court  action  here  discussed  was  the  result.  The 
case  has  special  importance  because  it  is  believed  to  be 
the  first  one  in  American  industrial  history  in  which  a 
labor  union  has  obtained  an  injuction  to  hold  employers 
to  a  working  agreement.  Another  interesting  angle  is 
that  the  union's  president  declared  that  it  would  instruct 
its  counsel  to  "institute  proceedings  to  recover  from  the 
Protective  Association  and  its  members  the  full  amount 
of  damages  sustained  by  the  workers  on  account  of  the 
.strike  which  has  been  foi-ced  upon  them."  Obviously, 
there  will  be  the  paint  of  law  here  that  the  employees 
actually  went  out  on  strike  and  were  not  locked  out. 
Neverthele.ss,  if  in  the  Danbury  Hatters  case  it  wa.s 
possible  for  the  employers  to  recover  damages  from 
their  men,  it  would  seem,  without  minute  inquiry  into 
all  the  fact.s,  that  there  would  be  liability  for  damages 
from  the  employers  in  the  present  case.  In  any  event, 
the  injunction  is  notice  to  all  employers  that  they  cannot 
violate  their  ]alx)r  agreements  with    imi)unity 

93 


94 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  3 


Responsibility  for  Corrupt  Trade  Practices 

ELSEWHERE  in  this  journal  a  correspondent  ex- 
presses the  belief  that  owners,  not  contractors, 
should  bear  the  large  measure  of  responsibility  for  cor- 
rupt practices  in  the  building  industry.  It  is  his  as- 
sertion that  the  owner,  anxious  that  his  work  be  com- 
pleted rapidly,  may  be  willing  to  wink  at  corruption. 
With  such  a  position  we  must  take  issue.  In  the  first 
place  were  the  owner  entirely  to  blame,  and  we  certainly 
believe  him  not  to  be,  the  contractor  would  not  be  re- 
lieved of  any  responsibility.  It  is  his  duty  to  give  the 
public — which  must  pay  for  expensive  work  made  so 
through  strike  insurance  or  what-not  levied  against  it 
— the  least  costly  work  consistent  with  good  workman- 
ship. Though  the  contractor  be  doing  his  job  for  a 
consideration,  his  ethical  position  is  as  clear  as  that  of 
any  other  public  servant.  The  stability  of  the  industry 
is  dependent  upon  the  public's  confidence.  If  the  owner 
be  tempted,  the  contractor  has  an  opportunity  to  do  real 
service  that  should  not  be  passed  by.  The  man  who  is 
paying  the  cost  of  the  construction  is  usually  too  shrewd 
to  pour  needless  dollars  into  the  work  for  the  sake  of 
getting  it  done  rapidly.  Competition  ui  letting  space  is 
usually  too  keen  to  admit  such  practice,  unless  the  work 
be  strictly  speculative  in  character,  or  unless  space  to 
rent  or  lease  is  at  a  premium  and  the  time  element  is  the 
controlling  consideration.  In  the  second  place,  the  con- 
tractor has  been  found  guilty  of  complicity  in  corrupt 
practices.  So  let  us  reiterate  the  point  that  in  the  activi- 
ties of  trade  associations  and  the  building  industry  in 
general  the  contractor  should  point  the  honorable  way. 

Increase  Patent  Office  Salaries 

IN  THESE  days  of  enforced  government  economy, 
pleas  of  special  interests  for  increases  in  appropria- 
tions fall  on  deaf  ears.  Every  government  expenditure 
has  some  one  who  thinks  it  necessary  to  the  life  of  the 
nation.  Congress,  in  despair  of  making  just  discrimina- 
tion, is  apt  to  throw  out  all  requests  for  increased  appro- 
priations and  particularly  for  increased  salaries.  The 
conditions  in  the  Patent  Office  are  so  manifestly  dis- 
turbing, however?  that  the  salary  increases  there  asked 
in  H.  R.  7077,  which  has  just  passed  the  House,  should 
become  the  first  order  of  business  in  the  Senate.  A  self- 
supporting  institution,  dependent  on  its  efficiency  for 
the  continuance  and  ability  of  its  personnel,  the  Patent 
Office  is  now  going  daily  further  behind  in  its  business 
and  piling  up  more  and  more  litigation  because  of  the 
difficulty  of  getting  and  keeping  trained  examiners  at 
the  ridiculous  low  wage  scale  now  in  force.  The  bill 
now  before  the  Senate  does  not  add  much  to  the  expense 
of  government  but  it  does  offer  enough  salary  to  enable 
self-respecting  engineers  and  lawyers  to  live  in  Washing- 
ton without  an  impossible  sacrifice  for  the  public  good. 


Stopping  Bad  Practices 

IT  IS  quite  apparent  that  costly  limitations  are  placed 
upon  building  in  New  York  City  by  union  organiza- 
tions. Their  working  regulations  have  been  full  of 
practices  that  have  put  penalties  on  the  contractor  and 
necessarily,  therefore,  on  the  owner  and  the  tenant. 
Not  alone  have  the  money  penalties  been  freely  imposed, 
but  restrictions  in  working  conditions,  the  number  of 
apprentices  allowed  in  certain  trades  on  certain  jobs, 
the  limitation  of  the  use  by  the  contractor  of  mechanical 
appliances,  the  insistence  that  work  which  rightly  be- 
longs in  the  shop  be  done  on  the  job,  the  interference 


of  unions  with  employers'  business  activities:  all  these 
have  been  extremely  costly. 

Certain  of  these  practices  are  to  be  eliminated,  if  the 
promises  of  the  Building  Trades  Council  can  be  relied 
upon.  Conferences  between  the  counsel  for  the  Lock- 
wood  Committee  and  the  council  have  resulted  in  a  de- 
cision as  to  what  practices,  in  a  general  way,  are  to  be 
dropped.  A  threat  of  legislative  curtailment  of  power 
has  led  the  unions  to  realize  that  the  public  has  an  im- 
mense interest  in  their  deliberations  and  operations. 

Though  the  objections  to  union  practices  are  given  in 
detail  in  a  pamphlet  issued  from  the  offices  of  the  counsel 
for  the  Lockwood  Committee,  and  outlined  in  last  week's 
News  Section,  no  definite  settlement  has  been  reached. 
The  public  should  know  these  practices  and  should  take 
an  active  hand  in  getting  rid  of  them  and  in  seeing  that 
they  do  not  again  creep  into  union  operations.  As  we 
have  pointed  out  before,  here  is  a  great  work  for  local 
chambers  of  commerce  or  other  sti-ong  civic  bodies. 
That  which  the  Lockwood  Committee  is  doing  in  New 
York  should  be  done  wherever  union  practices  are 
wasteful. 


The  American  Concrete  Institute 

NEXT  month  the  American  Concrete  Institute  meets 
for  the  first  time  in  many  years  outside  of  Chicago, 
if  the  two  war  meetings  at  Atlantic  City  be  excepted. 
This  selection  of  Cleveland  is  experimental,  an  attempt 
to  attract  a  greater  variety  of  attendance  by  successive 
meeting.s  in  different  parts  of  the  country,  so  that 
interest  in  the  society  now  maintained  principally  by  the 
Proceedings  may  be  strengthened  by  the  appreciation 
that  attendance  on  the  convention  is  bound  to  develop. 
The  institute  has  taken  on  renewed  vigor  in  the  past  two 
years.  A  permanent  secretary,  regular  news-letters 
and  a  thoughtful  program  of  intention  and  procedure 
have  done  much  to  spread  among  engineers  and  con- 
tractors the  good  work  the  society  is  doing  and,  what  is 
more  important,  can  do.  Its  membership  has  now 
reached  as  many  as  in  the  early  days  of  enthusiasm  in 
its  predecessor,  the  National  Association  of  Cement 
Users,  and  its  committees  are  better  organized  than  ever 
before. 

The  American  Concrete  Institute  has  a  real  place  in 
our  technical  societies.  In  it  are  brought  together  all 
of  those  who  are  interested  in  the  designing  and  build- 
ing of  concrete  structures  and  they  are  united  there  in 
the  single  purpose  of  making  better  and  more  economical 
concrete.  The  contractor  members  are  not  in  as 
business  men  but  as  concrete  buildei-s,  the  engineers  not 
solely  as  the  arbitrator  between  contractor  and  owner  but 
as  designers  and  supervisors  of  construction.  The  mate- 
rial men  meet  in  it  the  users  of  their  materials.  The 
aim  of  all  of  them  is  identical — better  concrete.  In  the 
Institute  can  be  joined,  as  nowhere  else,  the  divei'gent 
views  into  the  com.pact  whole,  which  is  what  concrete 
needs. 

The  Cleveland  meeting  is  the  first  one  after  the  reor- 
ganization of  committee  work,  which,  was  decided  upon 
last  year  at  Chicago.  Intensive  work  in  certain  lines  of 
activity,  notably  concrete  products,  contractor's  methods 
and  housing,  was  planned.  These  subjects,  together 
with  a  discussion  of  the  Joint  Committee  report,  from 
the  point  of  view  of  the  Institute's  committees,  will  form 
the  nucleus  of  this  year's  program.  It  promises  fruitful 
results,  but  it  can  be  best  carried  out  by  a  representative 
attendance,  which  it  should  have. 
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Endurance  of  Material 

IN  SO  FAR  as  engineering  may  be  described  as  the 
art  of  constructing  for  permanence,  rather  than 
merely  constructing,  those  questions  and  problems  that 
are  concerned  with  the  mortality  of  material,  its  inabil- 
ity to  endure  in  service  without  limit,  are  among  the 
ultimate  problems  of  the  underlying  science.  In  the  last 
analysis  endurance  failure  is  the  controlling  factor  in 
every  undertaking  of  constructive  engineering ;  or,  more 
accurately,  it  is  one  of  two  factors:  The  loss  oi  matter 
through  attrition  and  chemical  attack,  and  the  loss  of 
strength  through  oft-repeated  stressing.  The  latter,  to 
which  custom  has  limited  the  term  "endurance  failure," 
occupies  a  position  of  peculiar  distinction  among  the 
mysteries  of  materials.  Some  definite  knowledge  con- 
cerning it  has  been  produced  in  the  laborious  and  careful 
researches  on  fatigue  reported  in  last  week's  issue  by 
Prof.  Moore.  The  results  obtained,  limited  as  they  are, 
open  up  the  prospect  that  fatigue  phenomena  may  in 
time  be  wholly  divested  of  their  cloak  of  mystery,  and 
that  we  need  then  no  longer  make  allowance  for  fatigue 
in  our  factors  of  safety,  or  try  to  provide  for  them  by 
the  empirical  working  out  of  designs. 

It  is  now  established  that  endurance  failure  under 
alternating  stress — which  occurs  throughout  a  large 
range  below  the  static  failure  point  of  the  material,  and 
in  this  range  follows  a  simple  mathematical  law  with 
great  accuracy — suddenly  ceases  to  occur  when  the 
stress  is  reduced  to  a  certain  definite  limit.  Stresses 
below  this  limit  may  apparently  be  repeated  an  endless 
number  of  times  without  causing  fracture.  It  is  estab- 
lished also  that  the  heat  generated  in  a  piece  of  metal 
by  alternating  stress,  which  can  be  measured  to  sufficient 
accuracy  after  less  than  a  minute  of  testing,  is  gen- 
erated at  a  much  more  rapid  rate  per  unit  of  stress  when 
the  stress  is  very  high  than  when  it  is  low,  and  that 
the  rate  abruptly  changes  at  a  certain  limiting  stress, 
identical  in  every  repetition  of  the  test  series.  It  is 
■shown  further  that,  throughout  a  large  series  of  com- 
parative tests,  the  limiting  stress  thus  determined  by 
heating  is  the  same  as  the  endurance  limit  found  from 
the  long-time  alternating-stress  fatigue  e.Kperiments. 
No  relation  appears  between  this  limit  of  fatigue 
strength  and  the  static  properties  which  have  usually 
been  thought  determinative,  such  as  elastic  limit,  or 
ductility.  On  the  other  hand,  the  fatigue  strength  seems 
to  bear  a  direct  proportion  to  the  ultimate  strength  as 
well  as  to  the  hardness  of  the  material ;  but  the  corre- 
spondence is  erratic  enough  to  suggest  that  no  simple 
physical  law  is  in  action  here,  and  that  perhaps  the 
endurance  limit  is  just  as  independent  a  variable  as 
elastic  limit,  ultimate  strength  and  toughness  them- 
selves. This  point  is  of  minor  importance  at  present, 
however.  The  outstanding  fact  is  that  an  endurance 
limit  has  been  determined  with  great  certainty,  that 
means  have  been  found — namely,  the  heating  te.st — 
for  determining  this  limit  in  an  experiment  of  a  few 
minutes'  duration,  and  that  by  keeping  service  stresses 
below  this  limit  we  may  expect  to  obtain  permanent 
.service  from  material,  without  any  fatigue  or  "crystal- 
lization." These  .statements  apply  only  to  steel,  as  no 
other  material  was  experimented  upon. 

Some,  if  not  all,  of  these  facts  are  new  only  in  degree 
but  not  in  kind.  Wijhlcr,  half  a  century  ago,  by  his 
pioneer  investigaticnis  on  fatigue,  was  led  to  conclude 
that  there  is  a  definite  c. durance  limit,  below  which  no 


fatigue  action  takes  place.  Subsequent  workers,  mainly 
Stromeyer,  have  inquired  into  the  generation  of  heat 
in  repeated  stressing  of  a  test  specimen.  The  dominat- 
ing influence  of  surface  imperfections  on  endurance 
failure  has  been  known  for  a  long  time,  from  practical 
experience  as  well  as  from  laboratory  data,  and  to- 
gether with  the  similar  influence  of  shai-p  corners  or 
abrupt  changes  of  shape  is  the  most  definitely  knovra 
and  in  some  respects  the  most  important  fact  concerning 
endurance.  But  Prof.  Moore  has  made  certain  that 
which  with  Wohler  was  nothing  more  than  shrewd 
inference,  and  he  has  not  only  converted  the  heating 
test  into  a  scientific  method  rather  than  a  laboratory 
plaything,  but  he  has  positively  identified  the  heating 
limit  as  the  stress-endurance  limit.  Finally,  in  demon- 
strating a  close  correspondence  between  endurance  and 
both  strength  and  hardness,  he  has  opened  up  a  wide 
field  for  exploration. 

All  that  he  reports  deals  with  alternating  stress, 
that  is,  change  from  tension  to  compression  of  equal 
numerical  value  and  back  agaiii.  About  other  possible 
endurance-failure  actions  we  are  told  nothing,  although 
a  few  reversed-torsion  experiments  were  made.  For 
instance,  shearing  stress  may  perhaps  be  capable  of 
producing  fatigue  failure.  It  is  true  that  shear  fatigue 
is  practically  negligible  for  either  the  civil  or  mechan- 
ical engineer's  working  needs,  but  the  same  is  true  of 
fatigue  resulting  from  alternation  of  tension  and  com- 
pression in  equal  amount,  since  such  stress  occurs  but 
rarely  in  practice.  Repetitive  stress  of  constant  kind 
(for  instance,  tension  ranging  from  zero  to  maximum 
or  from  a  low  tension  to  a  high  tension),  the  influence 
of  small  variations  of  stress  superimposed  upon  a  high 
steady  stress,  the  influence  of  occasional  very  high  or 
suddenly  applied  stresses  upon  the  progress  of  fatigue 
under  a  moderate,  oft-repeated  stress,  and  similar  paints 
of  inquiiy  are  the  ones  that  more  directly  correspond 
to  service  needs. 

These  sub-problems,  of  course,  can  be  investigated 
only  after  the  determination  of  the  fundamental  facta 
which  the  investigation  so  far  has  developed.  But  they 
are  worth  thinking  about  as  indicating  how  vast  is  the 
field  open  for  further  fatigue  research,  and  how  impor- 
tant therefore  the  foundation  that  has  been  laid  by  the 
work  just  completed.  It  is  necessary  to  remember,  too, 
that  unless  the  research  is  continued,  and  continued  to 
very  great  lengths,  its  practical  value  to  engineers  will 
be  small:  the  real  fruits  of  the  research  lie  in  the 
results  yet  to  be  attained. 

For  the  civil  engineer  there  is  one  important 
teaching  in  the  present  results.  Bridge  and  structural 
design  has  for  years  past  been  shaped  in  an  important 
way  by  the  belief  that  a  member  carrying  reversed 
stress  is  more  severely  taxed,  and  hence  is  in  greater 
danger,  than  one  carrying  a  one-directional  stress, 
whether  steady  or  variable.  This  belief  has  been  main- 
tained with  persistence  in  spite  of  the  fact  that  the 
maximum  stresses  occurring  in  the  .service  of  bridges 
and  other  steel  structures  are  low.  in  fact  from  the 
fatigue  .standpoint  very  low.  Prof.  Moore's  work  makes 
it  clear  that  there  is  no  justification  for  any  such  belief, 
since  the  endurance  limit  is  well  above  any  stresses 
likely  to  occur  in  bridge  service,  and  below  this  limit 
no  weakening  eff"cct  of  "fatigue"  can  be  detected.  It 
will  be  in  the  interests  of  progix-ss  in  bridge  practice, 
then,  if  the  reversed  stress  allowances  are  spt-edily  dis- 
carded, except  where  they  refer  solely  to  riveted  joints. 
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Comparison  of  Electric  and  Steam  Draglines  at  Miami 

Similarity  of  Machines  and  Materials  Enables  Close  Comparison — Accurate  Costs  and 
Performance  Records  Kept — Structural  Weaknesses  Determined 

By  G.  L.  Teeple 

Dayton,  Ohio 


COMPARATIVE  performance  and  cost  records  of 
steam  and  electric  dragline  excavators  on  the  flood 
protection  works  of  the  Miami  Conservancy  District 
decisively  favor  the  electrical  machine.  It  has  been  found 
cheaper,  less  troublesome,  cleaner  and  more  comfortable 
for  the  operators.  It  is  more  constantly  reliable,  more 
free  from  break-downs  and  delays,  and  is  in  general 
more  efficient.  These  are  the  opinions  of  the  engineers 
of  the  district  and  of  the  machine  operators. 

On  the  flood  protection  works,  from  19  to  20  draglines 
have  been  in  service  most  of  the  time,  and  in  materials 
varying  from  clean  sand  to  tough  clay  and  solid  rock. 


the  pit  edge,  and  dumping  the  excavated  material  into 
the  cars  alongside.  These  materials  have  been  remark- 
ably uniform,  the  upper  2  ft.,  approximately,  being  a 
rather  light  loamy  top  soil,  and  the  underlying  forma- 
tion being  an  uncemented,  easily-dug  sand-and-gravel. 
The  total  depth  of  the  pit  is  about  15  ft.  The  excavated 
portions  form  a  pond  or  lake,  3  to  4  ft.  deep,  so  that  the 
bucket  nearly  always  starts  its  work  in  water.  The  only 
impediments  to  free  digging  have  been  a  few  stumps. 

Since  it  is  evident  that  the  test  at  Englewood  fur- 
nishes no  criterion  of  the  performance  of  an  electric 
machine  in  tough  materials,  it  ought  to-  be  addea  that 


DRAGLINE  EXCAVATOR  OUTFIT  AT  ENGLEWOOD   DAM 

a — Steam  pump  for  dragline  boiler  supply,     b — Steam  dragline.   Bucyrus  24.     c — Auxiliary  steam  dragline,  Lidgerwood  Class  13. 

d — Electric  dragline,  Bucyrus  24.     e — Coal  pile  and  clamshell  un loader. 


The  motive  power  in  nine  of  these  machines  has  been 
electricity;  in  the  remainder  it  has  been  steam.  Under 
these  conditions  an  unusual  opportunity  has  been 
afforded  for  a  comparison  of  the  relative  merits  of  the 
two  sources  of  energy.  At  the  Englewood  dam,  the 
opportunity  has  been  exceptional,  two  machines  there 
having  been  at  work  side  by  side  for  about  three  years. 
They  are  of  the  same  size  and  the  same  make.  They  are 
excavating  practically  identical  material  under  identical 
conditions,  except  that  one  is  a  steam  machine,  and  the 
other  an  electric.  A  close  watch  has  been  kept  on  these 
two  machines,  and  in  recent  months  the  costs  have  been 
kept  in  part  with  special  reference  to  a  comparison. 

At  Englewood,  the  borrow  pit  occupies  the  broad  flat 
valley  of  the  Stillwater  River  for  about  three-fourths  of 
a  mile  immediately  above  the  dam-site.  The  draglines 
are  placed  in  tandem  on  the  east  pit  edge,  which  extends 
roughly  at  right  angles  to  the  dam.  and  parallel  to  which 
the  standard  gage  railway  tracks  are  laid  which  carry 
the  12-yard  dump-car  trains  to  the  dredge  pump  sump. 
The  steam  machine  works  the  north  part  of  the  pit  and 
the  electric  the  south  half,  cutting  successive  slices  from 


elsewhere  on  the  conservancy  work  electric  draglines 
have  excavated  tough  clay,  solid  rock  and  Cincinnafion 
formation,  (inter-stratified  clay,  shale  and  limestone), 
with  entii'e  satisfaction,  and  with  no  indication  that 
they  would  prove  any  less  relatively  efficient  on  such 
materials  than  on  the  materials  at  Englewood. 

Both  machines  at  Englewood  are  Bucyrus  Class  24 
type  draglines.  Each  has  an  85-ft.  boom  and  a  4*  yard 
bucket.  In  working  condition,  the  electrical  machine 
weighs  about  120  tons  and  the  steam  about  140  tons. 
They  came  onto  the  work  new  in  the  spring  of  1918, 
and  have  since  been  in  practically  continuous  use 
except  for  a  few  weeks  during  each  of  the  last  two 
winters.  The  work  has  been  heavy  and  unremitting, 
through  two  10-hour  shifts,  20  hours  a  day,  6  days  a 
week.  The  heavy  strain  is  indicated  by  the  fact  that 
each  machine  was  compelled,  last  winter,  to  go  into  the 
shop  for  a  major  repair.  These  facts  arfe  stressed  to 
show  that  the  test  made,  covering  the  months  of  May, 
June,  July  and  August  of  1921,  and  after  three  years  of 
service  like  that  indicated,  is  not  one  of  picked  machines 
in  the  "pink  and  prime"  of  condition,  but  of  scarred 
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veterans  that  have  been  "through  the  war"  and  are  still 
turning  dirt  out  with  little  or  no  slackening  in  speed. 

The  steam  machine  has  a  main  engine  with  double 
cylinders  lOJ  x  12  in.  and  a  swing  engine  with  double 
cylinders  8  x  8  in.  The  boiler  is  58  in.  x  14  ft.  and 
carries  steam  at  125  to  150  lb.  Coal  is  switched  in  from 
the  railway  main  line  a  considerable  distance,  and  is 
unloaded  by  clamshell  on  the  ground  near  the  dam  site. 
A  team  carts  the  coal  to  the  vicinity  of  the  dragline, 
whence  it  is  carried  onto  the  machine  by  hand.  Water 
for  the  boiler  comes  from  a  steam  pump  drawing  its 
supply  from  the  borrow  pit  pool. 


TABLE    I — COMPARATIVE    COSTS    OP    OPERATION  OF 

STEAM   AND   ELECTRIC    DRAGLINES 

Englewood  Dam.  Miami  Conservancy  District, 

May  to  August,  Inclusive,  1921 

Electric      Steam      Electric  Steam 

Item  Electric  Steam        Pr.  Yd.     Pr.  Yd.     Pr.  Ct.  Pr.  Ct. 

Labor  $6,926  25    $11,184.81   $0.0245  $0.0404         38.1  53.6 

Supplies  and 

minor  repair?         1,993  24        1,821.27       .00704     .00657       11.0  8  7 

Power  4,491.82        4,242.37         0159       .0153         24.6  20  3 

Cable  1,685.35  844.49       .00595     .00305         9.3  4  I 

Depreciation  3,092.00        2.774.00       .0109       .0100         17.0  13  3 


Total  $i8,l£ 

Total  work       283.024  c. 
Cost  pr.  yd.      $0.0643 


.66    $20,866.94  $0.0644  $0.0753     $100.0 
.      276,910  c.y. 
$.0753 


$100.0 


The  electrical  machine  takes  power  from  a  special 
transmission  line  connected  with  the  33,000  volt  circuit 
of  the  Dayton  Power  &  Light  Co.  A  transformer  sta- 
tion at  the  dam  steps  this  current  down  to  2.300  volts, 
whence  it  is  distributed  to  the  camp  and  work.  The 
work  circuit  has  two  branches,  one  feeding  the  dredge 
pumps  and  the  other  the  electrical  dragline.  The  cur- 
rent is  metered  for  the  entire  work  circuit,  and  also  for 
the  dredge  pumps,  the  difference  giving  the  energy  used 
by  the  dragline.  This  measure  includes  borrow  pit  line 
and  transformer  losses,  but  this,  of  course,  does  not 
effect  the  validity  of  the  cost  comparison.  The  machine 
takes  current  at  440  volts  from  three  75  kw.  trans- 
formers in  the  borrow  pit  near  it,  connection  being  by 
three  4-0  flexible  cables,  the  current  being  three-phase. 
These  cables  are  500  ft.  long  and  are  insulated  with 
standard  mining  cable  insulation  which  permits  them  to 

TABLE    II — COST    OF    EXCAVATION    PER   CUBIC    Y'ARD 
By  Cla.ss  K,  Lidgerwood  Dragline,  Germantown  Dam 

Labor,  iDcluding  erection,  tnaintenunce,  operation  and  dis- 
mantling   $0. 463 

Power: 

Klectrie    current 0. 01  I  ♦ 

Transmission  linea  and  substations 0. 0026 

Labor  of  electricians 0.0020       0  0160 

Supplies    0  0030 

KfTairs,  incidentals  and  drag  cables 0. 0120 

Depreciation ,. .  0,  0153 

Total  $0.0926 

he  laid  along  the  ground.  The  current  is  thrce-pha.se, 
fiO-cycle  alternating.  The  dragline  motors  are  of  the 
slip  ring,  variable  speed  type.  The  load  and  hoist  motor 
is  of  200  hp.,  the  swing  motor  of  75  hp.,  and  a  third 
motor,  of  3  hp.,  works  a  small  air  compressor  which 
operates  the  friction  clutches  on  the  cable  drums. 

While  the  air  compressor  on  these  machines  works 
only  the  friction  clutches,  the  drum  brakes  being 
operated  by  electrical  devices,  experience  with  other  con- 
servancy machines  has  shown  that  air  is  superior  on  the 
drum  brakes  also. 

For  presentation,  Tables  I  and  TIT  the  costs  of  opera- 
tion are  distributed  under  five  main  heads :  Tyabor.  Sup- 
plies and  Minor  Repairs,  Power,  Cable,  and  Deprfria- 
tion.    The  minor  repairs,  being  practically  all  materials, 


are  bunched  with  the  supplies  for  convenience.  Cable 
is  separated  for  exhibition  on  account  of  the  special 
interest  attaching  to  this  item.  Depreciation  is  an 
estimate  only,  based  on  first  cost  of  the  machine,  but 
since  the  same  percentage  is  applied  to  both  machines, 
no  material  error  will  arise  in  the  figures  as  used  for 
purposes  of  comparison. 

It  should  be  carefully  noted  at  the  outset  that  the 
figures  given  are  only  for  ordinary  running  expenses 
plus  the  rough  depreciation  measure.  They  do  not 
include  items  of  track  construction  and  maintenance, 
nor  electric  line  construction  and  maintenance,  which 
are  properly  chargeable,  the  track  items  to  the  steam 
drag  account,  and  the  electric  line  items  to  the  electric 
drag  account.  Neither  are  any  overhead  charges 
included  (except  10  per  cent  on  the  cost  of  the  coal  in 
the  pile.)  Likewise  the  items  of  erection,  major  repair, 
dismantling  and  salvage  are  omitted,  as  being  unknown 
or  unnecessary  to  the  purpose  in  view  which  is  the  com- 
parison of  the  relative  cost  of  moving  the  material  by 


TABLE    III— COMPARISON    OF    COSTS,  ELECTRIC    AND 

STEAM  DRAGLINES 

Month  by  Month,  at  Eiigrlewood 

May.  1921 

Electric,  work  done  62,158  cu.vd.;  cost  per.  yd.  $0.  073.  Steam,  work  done  61.433 

cu.yd.;  cost  per  .yd.  $0,087. 

Item  I'llectric  Steam 

Labor    $1,858.42  $2,581.28 

Supplies  and  minor  repairs 636.72  399.85 

Power 968.83  967.00 

Cable         291.08  718.60 

Depreciation    773.00  693.50 

T.ital $4,528. 05  $5,360. 23 

,Tune,  1921 

Electric,  work  done  68,950  cu.yd.;  cost  peryd   $0  060.  Steam,  work  done  80,300 
cu.yd.;  cost  per  vd.  $0,063, 

Labor                                 $1,583.87  $2,940.89 

.Supplies  and  minor  repairs 305.  71  248  76 

Power      .                 918.25  1.160.41 

Cable 577  86 

Depreciation      773.00  693.50 

Total       $4,158.69  $5,043.06 

July,  1921 

i;iectric,  work  done  7 1,780  cu.yd.;  cost  per  yd.  $0,062.  Steam,  work  done  61,625 
cu.vd;  cost  per  vd.  $0,080. 

LaU.r    $1,697.15  $2,620.31 

Supplies  and  minor  repairs 359.82  432.96 

Powi-r         1,259.96  1.038.93 

Cable 363.49  125.89 

Depreciation      .    .    773.00  693,50 

Total $4,453.42  $4,911.59 

August,  1921 

Klectrie,  work  done  80,144  cu.vd.;  eo»i  per  .vd.   $0  063,     Sie.i'n.   w.irk  done 
73,552  cu.vd.;  cost  per  v<l.  $0  075. 

1,alx>r                                                $1,786  81  $3,042.33 

.Sipplie.*  anri  minor  repairs      690  99  739. 70 

Power                     1,344  78  1.076.03 

Cable.                     452.92 

Depreciation  773.00  693.50 

Tni.d  $5,048,50  $5,551.56 


the  two  draglines.  The  omitted  items  will  aproximately 
balance  each  other,  as  they  would  enter  the  final  com- 
plete account.  The  running  accounts  presented  will 
indicate  the  chief  differences  in  the  performance  of  the 
two  machines.  They  will  not,  however,  give  any  fair 
indication  of  ahftnhite.  costs,  a  point  which  must  be 
steadily  kept  in  mind.  ^Compare  the  figures  in  Table 
II.  which  gives  the  final  absolute  costs  for  the  German- 
town  machine). 

Labor  is  much  the  largest  item  in  both  accounts,  boi"<r 
for  the  full  period  about  38  per  cent  of  the  total  for  the 
electric  and  about  53  per  cent  for  the  steam  machine. 
It  is  also  the  item  in  which  the  electric  machine  shows 
its  chief  saving,  the  total  lahnr  cost  being  ,$fi, 026.25 
against  $11,184.81  for  steam  for  the  four  months.  The 
item  includes  all  ordinary  labor  around  the  machines, 
that  of  the  pumpman  who  attends  the  pump  and  boiler 
supplying  feed  water  to  the  steam  machine  .nnd  also  that 
of  the  team  and  man  who  haul  coal.     A  pumpman  is 


98 


ENGINEEEING     NEWS-RECORD 


Vol.  88,  No.  3 


required  on  both  day  and  night  shifts,  but  the  coal  team 
works  during  the  day  shift  only.  It  is  these  two  items 
which  run  the  labor  cost  of  the  steam  machine  so  much 
higher  than  that  of  the  electric,  together  with  the  wages 
of  the  fireman  and  of  the  extra  man  required  on  the 
steam  drag  crew  to  help  handle  the  coal  from  the  pile  on 
the  ground  to  the  machine.  This  will  be  clear  from 
Table  IV,  which  shows  the  itemized  cost  of  the  two 
crews.  (Really  four  crews,  there  being  a  day  and  a 
night  crew  on  each  machine.) 

The  rates  given  are  in  case  averages,  there  being 
slight  variations  due  to  length  of  service  and  other  con- 
ditions. The  I'ate  for  the  team  and  man  hauling  coal  is 
$8.80  per  day. 

The  time  costs  of  the  chief  electrician  and  of  the 
master  mechanic  are  not  included  in  the  labor  costs  as 
given,  nor  in  any  item.  Each  may  be  roughly  estimated 
at  $50  per  month.  Approximately  divided  between  the 
two  machines,  as  they  ai-e,  their  omission  is  not  thought 


in  the  charge.  The  maximum  demand  meter  is  placed 
at  the  33,000-2,300-volt  transformer  sub-station  at  the 
dam.  The  monthly  bill  from  the  power  company  is  for 
the  total  energy  used  at  the  dam,  and  the  amount  of  this 
to  charge  to  the  electric  dragline  is  computed  as  a  per- 
centage from  the  readings  of  the  various  meters  on  the 
several  dam  circuits  as  described.  The  variation  in 
the  conditions  is  shown  in  Table  V.  the  maximum 
demand  being  that  for  the  entire  work,  the  rate  being 
the  corresponding  charge  per  kw-hr.  the  consumption 
given  being  that  for  the  di-agline  machine  alone,  and  the 
cost  given  making  allowance  also  for  discounts  which 
vary  with  the  gross  bill. 

A  complete  account  of  the  electric  power  would  include 
a  pro-rated  item  covering  the  cost  of  the  pole  lines  and 
transformers  bringing  the  power  from  the  Dayton 
Power  &  Light  Co.'s  circuit.  As  noted,  it  is  not  pos- 
sible at  this  time  to  present  such  an  item,  the  omission 
being  balanced  by  a  similar  omission  covering  railway 
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materially  to  affect  the  relative  showing.  The  labor  of 
shifting  the  borrow  pit  transformers  is  also  not 
included.  These  transformers,  attached  to  the  electric 
dragline  by  500  ft.  cables  as  noted,  are  mounted  on  a 
sledge  or  "stone  boat,"  and  are  moved  down  the  pit,  850 
to  900  ft.  at  a  stretch,  as  the  machines  reaches  the  end 
of  its  tether.  This  is  done  during  the  "noon  hour,"  i 
hour  long,  two  teams  and  ten  men  doing  the  work  in  that 
time.  Also  every  four  moves  the  "stubs"  have  to  be 
cut  off  the  branches  of  the  borrow  pit  pole  line,  requir- 
ing four  men  about  one  day.  This  totals  about  $13  for 
labor  per  move,  each  move  yielding  about  70,000  cu.yd. 

Supplies  and  minor  repairs  are  almost  entirely  mate- 
rials, the  labor  item  in  all  cases  but  one  being  included 
in  the  pay  of  the  crew,  since  the  crews  make  these 
repairs  at  odd,  favorable  or  necessary  times. 

Electric  Power — This  item,  as  entered  in  Tables  I 
and  III  includes  electrical  energy  only.  This  energy  is 
derived,  as  stated,  from  the  plant  of  the  Dayton  Power  & 
Light  Co.  in  Dayton,  and  the  charge  is  made  to  depend 
not  only  on  the  actual  energy  used,  but  also  on  the 
"maximum  demand"  for  energy  on  the  entire  work  at 
the  dam  during  the  month,  the  theory  being  that  this 
maximum  must  be  reserved  at  the  central  station  for 
possible  use  on  the  work  and  hence  must  be  allowed  for 


trackage,  etc.,  necessary  to  bring  the  coal  to  the  pile  on 
the  dam-site. 

Of  interest  in  this  connection  is  the  small  loss  sus- 
tained due  to  stoppages  of  the  electric  current  in  the 
power  company's  main  circuit.  Only  four  such  shut- 
downs occurred  during  the  four  months  considered. 
They  were  as  follows:  May  13,  3  hr. ;  May  27,  j  hr. ; 
in  June,  none;  July  28,  1  hr. ;  August  22,  41  hr.  Total, 
9  hr.  No  ovej-hfad  being  included  in  the  tables,  this 
item,  practically  negligible  in  comparison,  does  not 
appear. 

Steam  Power — As  given  in  Table  I  and  III  the  cost  of 
this  item  is  that  of  the  coal  only,  delivered  upon  the 
ground  near  the  borrow  pit  as  described.  The  cost  per 
ton  so  delivered,  including  10  per  cent  for  field  ware- 
house overhead,  but  not  including  switching  and  unload- 
ing charges,  was  $6,519.  The  high  rate  is  due  to  the 
fact  that  the  coal  used  was  part  of  a  large  pile  accu- 
mulated in  part  during  1920,  to  insure  a  ce^-tain  supply, 
prices  at  that  time  being  rather  high.  Freight  charges 
may  be  reckoned  at  about  $2.50  per  ton,  and  switching 
and  unloading  at  about  25c.  the  latter  being  by  clam- 
shell. The  tonnage  used  was  as  follows;  in  May,  130; 
June,  156;  July,  140;  August.  145;  Total.  571.  The  total 
cost  of  hauling  this  (an  average  distance  of  about  half 
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a  mile),  was  $906.40,  this  item  being  included  in  the 
labor  account  as  already  noted. 

Depreciation  is  an  estimate,  it  being  reckoned  at  2 
per  cent  per  month  of  the  original  cost  of  the  machines, 
this  cost  being  for  the  electric  machine  $38,650,  and  for 
the  steam  machine  $34,675.  In  Table  II,  showing  costs 
at  Germantown,  the  exact  figure  can  be  given,  the  work 
there  being  finished  and  the  machine  sold. 

Tables  I  and  III  show  the  operating  costs  for  May, 
June,  July  and  August,  1921,  severally,  and  for  the  four 
months  period  as  a  whole.  The  material  moved  during 
each  month  is  also  shown,  and  the  cost  per  cubic  yard 
for  the  excavation,  including  only  the  items  as  given  in 
the  tables.  In  Table  I  the  cost  per  cubic  yard  is  also 
given  for  the  several  items,  for  comparison  with  Table 
III,  which  exhibits  the  performance  of  the  electric 
dragline  machine  at  the  Germantown  dam.  The  yardage 
in  each  case  is  measured  with  the  material  in  place  in 
the  dam  embankment. 


TABLE  IV— CREWS  FOR  STEAM  AND  El  ECTHir  DRAOT.INES 


Hreniaii 
Pumpman 
Pit  Boss 
3  Laborers 


■  of  Pav 

$278  per  mo. 
56  cts.  per  hr. 
531c.  per  hr. 
50  ct8.  per  lir. 
521c.  per  hr. 
40  cts.  per  hr. 


Electric  Machine 

It.:it,c  of  Pay 

Uunner 

$278  per  mo. 

Oiler 

54  cts.  per  hr 

Pit  Boss 

52c  per  hr. 

2  Laborers 

40  cts.  per  hr 

Examination  of  the  figures  will  show  that  the  cost 
per  yard  is  least  with  the  electric  machine  in  every 
month  of  the  trial.  In  only  one  month,  June,  did  the 
steam  machine  approach  its  rival ;  in  the  others  the 
advantage  is  decisive.  For  the  whole  period  the  cost  per 
yard  for  the  electric  machine  was  6.43c.;  for  the  steam 
7.53c.  Except  in  June  the  yardage  handled  by  the  elec- 
tric was  the  greater;  and  the  total  yardage  it  handled 
was  greater  in  the  ratio  of  283,000  to  277.000. 

It  should  be  stated  at  once  that  the  difference  shown 
does  not  come  from  a  difference  in  ability  of  the  two 
operators.  Both  are  first-class  men,  able  to  handle 
either  an  electric  or  a  steam  machine,  and  there  is  little 
to  choose  between  them. 

As  to  speed,  vthile  in  operation,  the  steam  machine 
seems  to  be  somewhat  the  faster,  due  to  its  quicker 
swing  and  hoist,  the  loading  being  about  the  same  in 
both.  (But  there  seems  to  be  no  doubt  that  this  differ- 
ence can  be  corrected  in  a  new  gear  ratio,  or  a  slightly 
higher  permitted  speed,  an  absolute  limit  being  set  to 
this  factor  in  the  electric  design.)  But  the  .superior 
speed  of  the  steam  machine  while  in  operation  is  more 
than  offset  by  the  time  lost  in  shutdowns  for  minor 
repair.  Here  the  superiority  of  the  electric  is  unques- 
tionable, by  emphatic  testimony  of  electrical  engineers 
and  master  mechanics  alike.  It  is  interesting  to  note, 
however,  in  this  connection,  that  the  supplies  and  minor 
repairs  item  in  the  cost  accounts  does  not  reflect  this 
testimony,  the  total  of  this  item  being  $1,993.24  for  the 
electric  as  against  $1,821.27  for  the  steam  machine. 
Remembering  that  this  item  on  fhe  repair  end  is  prac- 
fically  ail  spare  parts,  it  would  suggest  that  Ihr  manu- 
facturer and  not  the  contractor,  is  getting  the  chief 
benefit  from  this  particular  feature.  In  rcducefi  labor 
co.tt  for  those  repairs,  the  contractor  would  of  course 
benefit. 

As  to  cost  of  the  energy,  note  that  the  "finished 
product"  in  electric  current,  is  delivered  to  the  machine 
on  the  dam  at  only  slightly  higher  cost,  than  the  raw 
product,  cfvil,  is  delivered  into  a  pile  at  fhe  edge  of  the 


borrow  pit,  the  figures  being  $4,491.32  against  $4,242.37 
for  the  total  period,  the  first  moving  283,000  cu.yd.  anc 
the  second  277.000  cu.yd.  Note  also  that  the  excess  cosi 
of  steam  operation  over  electric  lies  largely  in  the  labor 
of  getting  the  raw  energy,  coal,  handled  by  men  and 
team  across  half  a  mile  of  borrow  pit,  onto  the  dragline, 
and  into  the  boiler,  the  steam  machine  requiring  for 
these  purposes  (and  for  water  supply),  three  extra  men 
on  its  crew  besides  the  man  and  team  that  do  the  haul- 

TABI.E  V— CO.ST  OF  ELECTRIC  EXERGY 

Month               Max.  Demand                Rate                Consumption  Cost 

Ma.v                       1.404    kw.                $0,0264              51,290  kw.-hr.  $968  83 

June                       1,440      "                    0.0272              47,090        "  918  25 

Jul.v                        1,362      "                    0  0253              69,600        "  1,259.96 

August                 1,404     "                  0.0254            74,000       "  1,344.78 

ing.  The  remaining  excess  lies  mainly  no  doubt  in  the 
crude  mechanism  of  the  dragline  engine  and  boiler  as 
a  means  of  transforming  the  coal  energy  into  mechan- 
ical energy  at  the  drag  cable,  as  compared  with  the  high 
efficiency  of  the  several  transformations  in  the  electrical 
system. 

Two  other  points  seem  worth  making.  One  concems 
the  apparently  greater  breakage  of  dragline  cable  on  the 
electric  machine,  leading  to  a  total  expense  of  $1,685.35 
for  that  time  as  against  $844.49  for  the  steam. 
Opinions  differ  as  to  the  reasons.  The  higher  con- 
servancy authorities  consider  this  may  represent  normal 
conditions  and  attribute  the  result  as  perhaps  due  to  a 
greater  elasticity  in  operation  of  the  steam  machine, 
leading  to  lesser  shock  and  lesser  breakage  to  the  cable. 
The  mechanical  and  electrical  authorities,  however, 
believe  the  figures  are  due  to  a  chance  piling  up  of  cable 
expense  for  the  particular  period,  since  such  breakages 
occur  at  irregular  intervals. 

The  other  point  concerns  the  relative  costs  at  German- 
town  and  Englewood,  as  given  in  Tables  I  and  II.  The 
materials  at  these  two  dams  was  much  the  same,  except 
that  the  top  soil  at  Germantown  was  somewhat  thicker, 
and  the  underlying  sand  and  gravel  perhaps  not  quite 
so  loose.  But  it  needs  emphasis  again  that  the  two 
tables  are  not  directly  comparable  except  as  to  current 
consumption.  Supplies,  minor  repairs  and  drag  cables, 
taken  together,  may  perhaps  also  be  compared,  the 
figure  being  $0,013  per  yard  at  Germantown,  and  $0,015 
at  Englewood.  For  the  other  items  it  must  be  kept  in 
mind  that  the  figures  for  Germantown  are  for  the  com- 
pleted job,  with  equipment  sold,  while  those  at  Engle- 
wood are  running  costs  for  the  four  months  only,  as 
heretofore  noted.  Labor  at  Germantown  includes  erec- 
tion, dismantling,  maintenance  and  operation,  wflile  at 
Englewood  it  includes  only  the  two  latter.  Depreciation 
at  Germantown  is  got  by  dividing  first  cost  plus  ma.i'or 
repairs  minus  actual  salvage  value,  by  the  total  number 
of  cubic  yards  placed  in  the  dam.  At  Englewood  if  is  an 
estimate  onl.v.  The  figures  for  Germantown  give  the 
actual  cost  per  cubic  yard  for  the  several  items;  those 
for  Englewood,  necessarily  incomplete,  have  their  chief 
value  as  a  basis  of  comparison. 


Maximum  Traffic  Through  Panama  Canal 

The  high  record  of  commercial  traffic  through  the 
Panama  Canal  was  reached  Nov.  23,  when  18  merchant 
vessels,  the  British  cruiser  Raleigh  and  a  launch  made 
the  transit.  The  cargo  carried  was  78.648  tons,  yielding 
nearly  $80,000  revenue. 


100 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  3 


The  New  Orleans  Automatic  Sewage  Pumping  Stations 

Trash  Passing  Pumps  Simplify  Maintenance  and  Attendance  Saving  City  More  Than  $30,000 
Annually  in  Salaries  of  Operators 

By  George  G.  Earl 

General  Superintendent.  Sewerage  and  Water  Board.  New  Orleans.  La. 


IN  ABILITY  to  pass  trash  and  still  maintain  a  high 
efficiency  the  centrifugal  pumps  of  the  New  Orleans 
Sewerage  Commission,  designed  by  its  own  engineers, 
have  no  equal.  The  successes  of  the  early  practice  in 
eliminating  the  difficulties  arising  from  trash  have 
made  possible  the  installation  of  a  large  number  of 
automatic  relifting  stations  requiring  practically  no 
attention.  The  saving  in  salaries  over  full-crew  sta- 
tions is  in  excess  of  $30,000  annually.  The  first  of 
these  pumps  went  into  operation  in  1917  and  seventeen 
have  been  added  since  that  time.  So  far  they  have 
"passed  everything  which  has  gotten  around  the  suction 
elbow"  and  we  see  no  reason  to  fear  that  they  will 
ever  fail  to  do  so.     Their  efficiency  is  nort  in  the  least 


J2 
JO 
16 
\6    80 

Ji  5-70 

^ 

- 

^ 

"< 

k- 

^< 

^ 

32 
23 

r 

~^ 

,^^ 

*■ 

cn 

— 

^ 

■& 

^-s 

r^^ 

"^ 

"-^ 

20 
16 
12' 

8 

4 

|10ujK 
I8'^40 

e^30 

2     10 

y 

^ 

-^ 

i     A 

V     \ 

>    e 

bic 

fee 

t  p. 

\ 

D    1 
3e« 

1 

nd 

I     1 

I    \ 

\     \ 

-,     1 

3      1 

1      If 

i 

interfered  with  by  any  amount  of  trash  and  we  would 
not  hesitate  to  build  pumps  of  this  latest  type  for  the 
largest  sizes  and  do  away  with  all  screening  at  the  final 
discharge  pumping  stations. 

The  gradual  development  of  the  pumping  of  sewage 
at  New  Orleans  leading  up  to  the  present  types  is 
interesting  in  many  ways.  In  1893  the  writer,  as 
engineer  for  the  New  Orleans  Sewerage  Co.,  took  up 
the  question  of  sewage  pumping  for  the  central  section 
of  the  city,  and  could  then  find  no  one  who  would 
undertake  the  construction  of  a  steam-driven  centrif- 
ugal pump  to  discharge  through  5,000  ft.  of  36-in.  force 
main  against  a  varying  lift  of  from  30  to  55  ft.,  includ- 
ing friction.  In  consequence  a  contract  for  direct- 
acting  steam-driven  pumps  was  let,  but  never  executed 
because  the  company,  after  the  construction  of  a  few 
miles  of  sewers,  was  unable  to  finance  itself  further. 

In  1900,  when  the  city  took  up  the  sewerage  prob- 
lem for  itself,  contractors  willingly  competed  on 
centrifugal  pumps  for  this  station  and  for  two  smaller 
stations  discharging  into  the  Mississippi  River  against 
similar  lifts,  and  also  for  six  automatically-operated 
intermediate-lift  stations  at  which  the  lift  ranged  from 
S  to  15  ft.  The  efficiency  guarantees  for  these  last- 
named  stations  were  very  low,  and  only  60  per  cent 
pump  efficiency  was  guaranteed  at  the  high-lift  stations 
discharging   into   the   Mississippi   River  through   long 


force  mains.  The  specifications  contained  a  requirement 
that  all  centrifugal  pumps  must  be  able  to  pass  3  x  4  in. 
spheroids,  and  while  the  contractors  were  able  to  make 
the  larger  steam-driven  pumps  at  the  central  sewerage 
pumping  station  and  the  pumps  at  the  intermediate-lift 
stations  with  low  lifts  comply  with  this  clause,  and  to 
meet  their  efficiency  guarantees,  they  could  not  accom- 
plish this  with  the  pumps  of  smaller  capacity  working 
at  higher  speeds  at  the  other  two  stations,  and  dis- 
charging through  long  force  mains  against  varying 
river  heights.  The  claim  was  then  advanced  that  the 
required  ability  to  pass  3  x  4-in.  spheroids  made  the 
guaranteed  efficiency  impossible  to  obtain  for  these  last- 
named  pumps,  and  pumps  which  made  only  45  per  cent 
efficiency  were  tendered  for  acceptance.  The  Sewerage 
and  Water  Board  not  being  willing  to  concede  so  much, 
the  contractors  were  requested  to  build  runners  after 
a  plan  furnished  by  the  mechanical  engineer  of  the 
board,  which  they  did.  It  is  said  that  the  contractors' 
engineers  did  not  believe  that  these  runners  would 
pump  water  at  all,  but  they  did.  Further,  they  passed 
3  x  4-in.  spheroids,  and  made  80  per  cent  efficiency  on 
test.  These  runners  have  been  in  constant  service 
since  1908. 

Vibrations  Break  Shafts 
At  the  three  stations  discharging  sewage  into  the 
Mississippi  River,  where  coarse  screens  protect  the 
pumps  against  trash,  little  trouble  has  been  experienced. 
At  the  main  sewerage  station,  however,  with  runners, 
just  passing  their  efficiency  guarantee,  there  was  a 
certain  amount  of  vibration  which  resulted  eventually 
in  the  crystallization  and  breaking  of  the  lower  ends 
of  vertical  shafts  of  both  pumps.  As  increased  capacity 
had  to  be  obtained,  and  the  originally  intended  plan 
of  adding  another  steam-driven  pump  and  another  48-in. 
discharge  main  7,000  ft.  long  to  the  river  involved  a  cost 
which  the  board  could  not  afford,  especially  since  the 
higher  rates  of  discharge  would  only  be  required  for 
relatively  short  periods,  it  was  decided  to  add  a  large 
electrically-driven  two-speed  centrifugal  pump,  working 
into  the  existing  force  main,  instead  of  an  additional 
steam-driven  pump  with  an  additional  force  main.  This 
new  pump  was  designed  by  A.  B.  Wood,  mechanical 
engineer  of  the  board,  and  was  built  by  the  Nordberg 
Manufacturing  Co.  without  a  guarantee  of  any  kind. 
On  tests,  it  showed  as  follows : 

At  low  speed  (24S  r.p.m. )  it  discharged  from  .'i.';  fn  85  sec.-(t. 
apain.-^t  lifts  of  from  43  to  35  ft.,  with  pump  omcieiicieH  from  69 
to  83  per  cent. 

.\t  high  speed  (364  r.p.m.)  it  discharged  from  lOfi  to  133  sec.-ft. 
against  lifts  of  from  87  to  72  ft.,  witli  pump  efficiencies  of  from 
SO  to  84  per  cent. 

This  36-in.  pump  has  done  practically  all  of  the  sew- 
age pumping  at  the  main  station  since  1915.  It  has  had 
little  difficulty  in  passing  such  trash'  as  reaches  it 
through  the  existing  very  coarse  screens.  It  is  a 
horizontal  shaft  outfit,  driven  by  a  1,200-hp.  induction 
motor  operated  by  current  from  either  of  the  board's 
power  stations.  With  its  installation  the  main  sewerage 
pumping  station  changed  from  a  steam-driven  station 
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with  a  full  crew  to  an  electrically-operated  station  with 
a  veiy  small  crew.  Three-fourths  of  the  boilers  and 
much  of  the  other  equipment  have  been  removed  to  the 
main  power  station,  or  to  other  points  where  they  can 
be  more  usefully  employed.  The  saving  as  a  whole  thus 
effected  has  been  very  great. 

Rags  the  Great  Obstruction 
Six  relifting  stations,  originally  built  to  be  operated 
electrically  and  automatically  without  screening  and 
without  attendance,  started  into  operation  in  1907.  At 
first  they  gave  no  trouble  and  to  this  time  their  auto- 
matic stopping  and  starting,  their  ventilation,  their 
atmospheric  condition  and  dryness  have  been  everything 
that  could  be  desired.  The  one  great  difliculty  which 
gradually  became  more  and  more  serious  was  pump 
obstruction  by  rags  accumulating  on  the  runners.  The 
capacity  and  efficiency  was  cut  very  seriously.  More 
and  more  frequent  visits  and  opening  of  pumps  for  the 
removal  of  rags  became  necessary.  Two  or  three  visits 
a  day  for  their  removal,  and  constantly  reduced  effi- 
ciency due  to  their  presence,  together  with  the  nuisance 
which  the  accumulation  of  trash  at  the  stations  produced, 
seemed  to  indicate  that  screening  and  full  provision  for 
constant  attendance  with  a  screening's-remo^'al  service 
eventually  would  be  necessary.  Another  factor  which 
pointed  in  the  same  direction  was  that  the  main  inter- 
cepting sewer,  into  which  all  sewers  finally  discharge, 
was  built  only  large  enough  to  take  care  of  a  certain 
portion  of  the  area  which  they  serve.  It  was  the  in- 
tention in  the  original  plan  to  provide  another  inter- 
ceptor in  the  future  to  carry  the  flow  from  the  upper 
and  rear  portion  of  the  city,  but  funds  have  never  been 
available.  The  existing  main  sewer  can  take  care  of 
its  dry-weather  flow  from  the  larger  area  for  many 
years  to  come,  but  it  is  incapable  of  handling  the  flow 
which  occurs  during  great  storms,  when  the  big 
masonry  lined  and  covered  drainage  canals  themselves 
are  rivers  of  no  small  magnitude.  To  have  built  the 
necessary  sewerage  interceptors  and  main  station 
pumping  capacity  and  force  mains  to  the  river  to  handle 
this  wet-weather  sewage  flow  during  great  storms  would 
have  absorbed  enough  money  to  provide  dry-weather 
flow  facilities  and  satisfactory  sewerage  service  for 
large  areas  requiring  such  service.  It  has  been  the 
policy  of  the  board  to  give  a  reasonable  service  to  the 
largest  possible  number  of  people  all  of  the  time,  rather 
than  to  provide  excessive  safeguards  and  then  give 
service  as  far  as  its  funds  would  go  to  only  a  limited 
portion  of  the  city.  Under  the  above  conditions,  it 
appeared  better  to  extend  a  full  dry-weather  flow 
sewerage  service  and  »let  the  storm  drainage  system 
take  care  of  the  excess  sewage  flow  during  great 
storms.  To  accomplish  this  result,  provisions  h;id  to  be 
made  at  the  sewage  relifting  stations  to  send  their  dis- 
charge either  into  the  discharge  .sewer  or  into  the  storm 
drainage  system,  a  requirement  which  again  pointed 
toward  attendants  at  these  stations. 

Reasons  for  Automatic  Stations 
Six  relifting  stations  existed  in  1915,  and  two  more 
were  contemplated  for  early  construction.  Eventually, 
within  the  area  served  by  the  existing  city  drainage 
system,  there  will  be  at  least  twenty  of  them.  The 
thought  of  adding  attendants  on  three  watches  365 
days  every  year  with  a  screenings-removal  service  for 
twenty  scattered  sewage  pumping  stations  was  enough 
to  cause  us  to  think  again,  at  least. 


The  relifting  pumps  originally  installed  were  only  a 
trial  installaticm,  having  usually  only  about  one-third 
of  the  capacity  of  the  suction  sewer.  Since  the  areas 
served  were  mostly  outlying  areas  with  many  unpaved 
streets  and  in  which  local  drainage  conditions  were  by 
no  means  fully  developed,  the  need  for  the  full  equip- 
ment of  pumps  was  even  greater  after  rains  than  it 
will  be  after  the  areas  which  they  serve  are  fully  built 
up,  paved  and  provided  with  better  local  surface  drain- 
age facilities.  It  was  therefore  decided  to  provide 
pumping  capacity  fully  equal  to  the  maximum  delivery 
capacity  of  the  sewers  on  the  suction  side  of  these 
stations.  Units  having  a  capacity  of  about  15  sec.-ft., 
with  12-in.  suctions  and  12-in.  discharge  pipes,  were 
decided  upon.  In  view  of  our  experience  and  our  firm 
determination  to  continue  the  "automatic  operation  of 
these  stations  without  screening  and  without  attend- 
ants" we  decide3  that  the  trash-passing  specifications 
to  which  we  could  work  should  be  12-in.  balls,  instead 
of  3  X  4-in.  spheroids,  and  to  that  we  added  table  cloths, 
overcoats,  assorted  rags  and  trash,  or  anything  else 
that  could  enter  the  pumps  through  their  12-in.  suction 
elbows.  We  did  not,  however,  send  these  specifications 
out  for  bids  with  guarantees  attached,  but  instead  had 
castings  made  according  to  our  own  designs  and  finished 
the  pumps  in  the  board  shops.  These  pumps  are  single- 
suction  centrifugal  pumps  with  two-blade  inclosed-type 
runners,  which  apparently  pass  anything  which  can 
enter  the  suction  pipe.    Results  of  a  test  are  shown. 

Mr.  Wood  has  built  these  pumps  up  to  22-ln.  suction 
and  discharge  openings,  and  tested  them  out  against 
heads  up  to  180  ft.  While  he  has  not  obtained  quite  so 
high  an  efficiency  with  them  as  with  the  more  usual 
type  of  centrifugal  pump  designed  to  work  with  water 
which  is  free  of  trash,  he  has  obtained  better  than  70 
per  cent  efficiency  with  a  very  flat  efficiency  curve  over 
a  wide  range  and  with  very  desirable  characteristics. 

Function  of  Automatic  Apparatus 

The  automatic  apparatus  at  these  stations  covers  a 
twofold  function:  First,  it  stops  and  starts  the  pumps. 
A  heavy  cast-iron  float  in  a  large  float  tube,  which  feels 
the  pressure  in  the  low-level  sewer,  starts  the  pumps 
one  after  another  as  the  level  in  the  sewer  continues  to 
rise  and  stops  them  one  after  another  as  this  level  con- 
tinues to  fall,  each  pump  starting  or  stopping  at  differ- 
ent predetermined  pressures  in  the  sewer  on  the  suction 
side.  Second,  it  opens  and  closes  the  by-pass  gates. 
Another  apparatus  feels  the  pressure  in  the  discharge 
sewer  and  maintains  a  gate  leading  to  the  sewer  open 
until  this  pressure  rises  to  a  predetermined  amount, 
after  which  this  gate  is  closed.  Coincidentally  another 
gate  permitting  the  discharge  from  the  station  to  enter 
the  storm-water  drainage  system  is  opened,  and  remains 
open  until  the  pressure  in  the  discharge  sewer  falls  to 
another  and  very  much  lower  predetermined  pressure, 
when  the  first-named  condition   is  restored. 

Nothing  inside  or  outside  of  any  of  these  sewage 
relifting  stations  indicates  to  sight  or  smell  that  they 
are  sewage  pumping  stations.  Most  of  them  are  entirely 
beneath  the  street  surface  with  only  a  very  small  struc- 
ture usually  built  along  the  curb  line,  to  carry  a  circular 
stairway  to  permit  entrance.  The  eighth  of  these  sta- 
tions is  now  in  course  of  construction,  and  at  least  one 
other  will  have  to  be  built  in  the  early  future. 

We  regard  their  success  and  the  practicability  and 
daairability  of  the  automatic  operation  of  electrically- 
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driven  centrifugal  pumps  for  sewage  pumping  without 
screening  and  without  attendants,  for  a  wide  range  of 
lifts,  or  conditions,  as  fully  demonstrated.  Since  1907 
these  stations  have  been  operated  with  never  more  than 
two  men  taking  care  of  six  widely  scattered  stations, 
and  never  more  than  three  visits  a  day  to  any  station. 
We  still  continue  one  visit  a  day  to  each  station,  but 
one  visit  every  15  days  would  do  as  well  as  matters 
now  stand. 

Extensive  Surface  Repairs  to  a 
Concrete  Dry  Dock 

Gunite  on  Wire  Mesh  Forms  Continuous  Sheet  Over 

Sides  and  Floor — Six  Cement  Guns  Did 

the  Work  in  50  Days 

REPAIR  of  a  concrete  graving  dock  at  South  Chicago, 
..  111.,  made  necessary  by  disintegrated  concrete,  has 
been  effected  recently  by  covering  the  surface  with  gun- 
ite applied  over  a  layer  of  wire  mesh  by  means  of  the 
cement-gun.  Fig.  1  shows  the  application  of  the  gunite 
to  the  floor,  with  a  portion  of  the  completed  wall  at  the 
right. 

This  dry  dock,  at  101st  St.  and  the  Calumet  River, 
is  owned  by  the  Chicago  Shipbuilding  Co.  and  was  built 
in  1915.  It  is  705  ft.  long,  88  ft.  wide  on  the  bottom, 
106  ft.  wide  at  the  top  and  29  ft.  deep.  Owing  to  dis- 
integration of  the  surface,  it  was  decided  during  the 
summer  of  1921  to  carry  out  repairs  and  prevent  fur- 
ther deterioration.  As  a  rule  the  disintegration  does 
not  go  very  deep,  but  in  some  places  deep  holes  could  be 
made  easily. 

In  the  repair  work,  the  entire  surface  of  the  walls  and 
floor  was  gone  over  thoroughly  with  ordinary  picks 
where  the  concrete  was  soft,  and  in  some  cases  it  could 
be  removed  in  large  slabs  and  flakes.  This  first  clean- 
ing was  followed  up  with  pneumatic  chipping  hammers 
by  means  of  which  the  entire  surface  was  thoroughly 


'•'VtnSiB^iNMS^ 


cleaned  where  the  concrete  was  soft  and  scored  where 
the  concrete  was  sound.  Holes  H  in.  in  diameter, 
about  6  in.  deep  and  spaced  approximately  30  in.  c.  to  c, 
were  drilled  all  over  the  walls  and  floor  with  pneumatic 
drills.  Railroad  spikes  were  set  in  the  holes  and  secured 
by  grouting.  To  these  spikes  horizontal  steel  rods 
were  secured,  and  to  the  rods  was  fastened  heavj-  steel 
wire  mesh  reinforcement.  This  wire  mesh  extended 
over  the  top  of  the  wall  and  about  a  foot  down  on  the 
outside. 

Gunite  was  then  shot  in  place,  to  form  a  heavily  re- 
inforced coating,  beginning  1  ft.  down  on  the  outside  of 
the  wall,  extending  over  the  top,  down  the  wall  and 
across  the  floor  in  one  continuous  sheet.  Fig.  2  shows 
the  scaffolding,  reinforcing  rods  and  wire  mesh,  and 
also  the  gunite  being  applied  by  the  men  at  the  right. 

About  400  lin.ft.  of  the  dry  dock  was  scaffolded  at 
one  time,  the  scaffold  being  taken  down  and  moved  as 
the  work  proceeded.  A  locomotive  crane  on  the  surface 
was  used  for  this  work.  The  scaffold  was  made  in  6-ft. 
sections  which  were  made  up  complete  on  the  surface, 
the  locomotive  crane  carrying  them  to  place  and  lower- 
ing them  into  position.  The  6-ft.  sections  of  scaffold 
were  placed  6  ft.  apart,  so  that  the  operating  plank 
would  span  from  section  to  section,  and  the  sections 
were  lightly  tied  together  with  horizontal  stringers  con- 
sisting of  1-in.  boai'ds. 

As  it  was  desired  to  push  the  work  vigorously  and  so 
far  as  possible  prevent  the  loss  of  work  in  case  of  rain, 
the  scaffold  was  so  built  that  tarpaulins  could  be  thrown 
over  the  top  and  extend  down  the  sides  to  protect  the 
new  material  against  the  washing  action  of  the  rain. 
Thus  work  could  be  carried  on  until  the  rain  became 
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so  heavy  as  to  drive  away  the  men.     In  this  way  very 
little  time  was  lost. 

Two  batch  mixers  were  used,  both  specially  adjusted 
for  the  semi-dry  mix  used  in  cement-gun  work.  These 
were  placed  on  the  top  of  the  wall.  After  screening,  the 
mix  was  delivered  by  means  of  chutes  to  two  platforms 
on  the  floor  of  the  dock,  around  each  of  which  three 
cement  guns  were  grouped.  In  this  way,  six  cement 
guns  were  used  continuously.  The  contract  for  the  re- 
pairs was  taken  by  the  Cement  Gun  Construction  Co., 
Chicago.  Work  was  started  Aug.  29,  1921,  and  wa3 
pushed  vigorously  with  a  large  force  of  men  and  equip- 
ment so  that  it  was  completed  in  about  50  days. 


France  Builds  Compressed  Straw  Houses 

ANEW  system  of  building  houses  now  in  vogue  in 
various  parts  of  France  utilizes  as  a  principal  ma- 
terial straw  pressed  and  molded  in  blocks  of  convenient 
dimensions,  says  a  recent  issue  of  Le  Genie  Civil.  Straw 
has  long  been  used  in  construction,  though  principally 
in  roofing,  but  the  Feuillette  system  (named  after  its 
originator)  produces  houses  of  one  or  two  stories  which 
are  quite  as  weather-resisting,  says  Le  Genie  Civil,  as 
those  constructed  of  masonry. 

The  framing  of  the  houses  is  of  light  wood  and  usually 
is  put  up  in  sections,  so  that  fabrication  on  a  wholesale 
scale  is  possible.  The  blocks  of  compressed  straw  are 
merely  used  as  filling  for  walls  and  partitions,  all  the 
stresses  being  carried  by  the  framing.  The  blocks  are 
made  usually  40  cm.  in  thickness  and  of  a  length  de- 
pending upon  the  dimensions  and  spacing  of  the  fram- 
ing members.  The  blocks  are  made  by  subjecting  the 
straw  to  intense  pressure  in  a  press  similar  to  those  used 
for  compressing  fodder. 

The  main  characteristic  of  the  straw  houses  is  their 
lightness  of  construction — the  weight  of  all  materials 
is  put  at  one-sixth  of  that  of  an  ordinary  masonry  house 
of  the  same  dimensions.  Accordingly  it  is  possible  to 
put  in  foundations  much  less  massive  than  would  other- 
wise be  used.  Then  straw  is  a  poor  conductor  of  heat, 
a  fact  which  keeps  the  house  cool  in  summer  and  makes 
it  possible  to  heat  it  easily  in  winter. 

In  order  to  keep  the  dampness  from  mounting  from 
the  foundations  up  through  the  walls  there  is  placed 
between  the  foundations  and  the  first  course  of  straw 
bricks  layers  of  bitumenized  cardboard. 

The  exterior  walls  are  smeared  with  some  water- 
proofing mixture  which,  it  is  said,  render  the  houses 
almost  as  impervious  to  moisture  as  any  other  type  of 
construction.  On  the  interior  walls  is  placed  a  water- 
proofing mixture  of  a  lighter  grade  and  to  this  adheres 
the  wallpaper,  tinting  or  whatever  other  decorative 
materials  are  used. 

The  roof  is  of  ordinary  construction  and  the  win- 
dows and  doors  are  placed  upon  special  sills  of  a  cement 
mixture  to  guard  against  the  infiltration  of  rain  water 
or  that  from  the  melting  of  snow  or  ice.  Lightness  of 
the  materials  of  which  the  houses  are  constructed  allows 
rapid  construction  of  them.  It  takes  from  one  to  two 
months  to  complete  a  house,  and  the  economy  of  time 
and  materials  over  the  ordinary  type  of  masonry  con- 
struction in  wide  u.se  in  France  is  estimated  at  40  per 
cent,  by  the  originator  of  the  system.  This  saving 
would  perhaps  be  greater,  it  is  pointed  out,  in  agricul- 
tural or  industrial  construction,  where  masonry  is  al- 
ways the  most  expensive  construction  item. 


If  let  alone  the  straw  would  serve  as  refuge  for  in- 
sects and  vermin  of  various  kinds  but  this  has  been 
guarded  against  by  putting  around  the  perimeter  of 
the  house,  between  the  foundation  and  the  first  course 
of  bricks,  a  perforated  pipe  through  which,  from  time 
to  time,  may  be  passed  toxic  gases — for  example  sul- 
phuric gases  and  formic  aldehyde— which  spread 
throughout  the  thickness  and  the  height  of  the  straw 
brick  walls.  Thus  is  supplied  a  permanent  system  of 
disinfection.  Houses  already  built  in  various  parts  of 
France  have  been  as  free  from  vermin  as  masonry  types. 

The  risk  from  fire  seems  not  to  have  been  raised 
above  that  of  the  ordinary  type  of  building,  for  the 
insurance  companies  have  applied  the  same  rates  to 
the  straw  houses  that  exist  for  the  other  types. 

"The  construction  of  this  style  of  house — light,  sound 
resisting,  isothermic — seems  destined  to  have  great  use 
in  agricultural  communities  where  the  usual  materials 
are  rare,"  says  Le  Genie  Civil.  "They  will  be  able,  with- 
out doubt,  to  render  service  in  devastated  regions  where 
they  should  permit  rapid  reconstruction  work. 

"Finally,  for  countries  or  communities  subject  to 
earthquake  shocks  the  straw  house  is  interesting,  be- 
cause of  its  lightness  and  its  small  amount  of  inertia. 
Its  framing,  relatively  elastic,  should  easily  permit  it 
to  withstand  seismic  disturbances. 


Suggestions  for  Electrolysis  Mitigation 

A  VOLUMINOUS  second  report  has  been  issued  by 
the  American  Committee  on  Electi'olysis,  a  joint 
committee  of  nine  electrical,  gas.  and  water  associations. 
The  preliminary  report  of  this  committee,  issued  in  1916, 
is  intended  to  be  superseded  by  the  new  report,  although 
more  work  is  to  be  done  and  further  reports  may  be 
expected.  The  great  value  of  the  present  report  is  that 
it  represents  unanimous  agreement  of  the  representa- 
tives of  all  the  organizations  involved  on  some  funda- 
mental points,  including,  perhaps  as  the  most  important, 
suggestions  for  the  mitigation  of  electrolysis  trouble. 

Stating  that  the  practical  electrolysis  problem  is  due 
to  electric-railway  stray  current,  the  committee  lists 
suggestion  of  two  kinds,  those  which  reduce  stray  cur- 
rent by  more  efficient  and  economical  operation  of  the 
railway  (better  bonding  and  more  complete  distribution 
of  current  supply),  and  those  tending  to  prevent  or 
limit  electrolysis  effects  when  stray  current  exists.  The 
latter  include  the  insulation  of  joints  in  pipes  and  cables, 
the  provision  of  insulated  coverings  for  pipes,  and",  as 
measures  of  opposite  kind,  the  interconnection  of  af- 
fected structures  with  the  railway  return  circuit  and 
electrical  drainage  of  pipe  and  cable  sheaths.  They  also 
include  the  provision  of  substations  and  return  feeders 
in  an  amount  exceeding  the  requirement  of  most  eco- 
nomical railway  operation,  and  the  use  of  a  modified 
system  of  power  distribution. 

Reviewing  results  attained  in  this  field  abroad,  the 
committee  reports  that  electrolysis  trouble  has  been 
largely  eliminated  in  Europe.  Further  research,  nec- 
e.ssary  to  develop  American  practice  fully,  should  in- 
clude the  study  of  current  densities  across  contact  sur- 
faces of  pipes  and  earth,  and  study  of  the  actual  effi- 
ciency of  various  methods  of  electrolysis  mitigation. 
The  committee,  which  is  headed  by  Bion  .J.  Arnold,  ."^3 
W.  39th  St.,  New  York  City,  is  issuing  the  report  for  a 
nominal  price  of  $1.  although  the  major  publication  cost 
has  been  defrayed  by  the  .societies  joined  in  the  work. 
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English  Impact  Measurements  Analyzed 

Significance  of  the  Results  and  Comparison  with  A.  R.  E.  A.  Tests — Deficiency  of  Observed  Live-Load 
Stresses — Influence  of  Secondary  Stresses — Impact  on  Short  Spans — More  Tests  Needed 

By  F.  E.  Turneaure 

Dean,  College  of  Mechanics  and  Engineering,   University   of    Wisconsin,     Madison 


THE  English  impact  tests  reported  in  Engineering 
News-Record  of  Oct.  20,  p.  642,  are  highly  interest- 
ing, not  only  because  of  their  results  but  also  because  of 
the  use  of  a  form  of  extensometer  which  records  by  mir- 
ror and  photographic  film.  This  apparatus  has  undoubt- 
edly considerable  advantage  over  the  form  of  apparatus 
used  in  the  American  Railway  Engineering  Association 
tests,  by  reason  of  the  very  small  inertia  effected  and  the 
high  frequency  of  the  vibration  period  of  the  instru- 
ment. This  instrument  should  enable  tests  to  be  made 
on  very  short  spans  in  a  more  satisfactory  manner 
than  we  were  able  to  accomplish  with  the  American 
Railway  Engineering  Association  instruments,  in  which 
the  frequency  is  relatively  low,  resulting  in  many  cases 
in  disturbing  instrumental  vibrations. 

Outside  of  the  effect  of  instrumental  vibration,  the 
results  obtained  in  the  English  tests  show  the  same 
general  characteristics  as  those  obtained  in  the  Amer- 
ican Railway  Engineering  Association  tests,  and  the 
diagram  of  maximum  values  fp.  644)  corresponds  as 
well  as  could  be  expected  to  the  results  obtained  in  the 
American  tests.  Anyone  who  has  carried  on  exper- 
iments of  this  kind  appreciates  very  fully  the  fact 
that  results  are  not  altogether  consistent,  and  that  some 
erratic  values  must  be  expected,  due  in  part  to  the 
variety  of  causes  producing  impact  and  in  part  to 
the  effect  of  secondary  stresses,  inaccuracy  of  instru- 
ment, and  other  causes  not  easily  determined. 

Measured  Stresses  Too  Low 

In  examining  the  published  results  on  page  643,  a 
very  noteworthy  feature  is  the  large  discrepancy  ex- 
isting in  most  cases  between  the  calculated  live-load 
stress  and  the  observed  live-load  stress  at  slow  speeds, 
or  the  so-called  observed  static  stress.  This  discrepancy 
is  so  large  as  to  have  a  considerable  bearing  on  the 
significance  of  the  impact  percentages  as  calculated  in 
column  15  of  the  table.  Generally  speaking,  the  higher 
values  of  impact  percentage  occur  with  very  low  ratios 
of  observed  to  calculated  live-load  stress;  and  on  the 
other  hand,  where  the  ratio  of  observed  to  calculated 
live-load  stress  is  relatively  high,  the  impact  percentage 
is  generally  low. 

Considering  the  19  reported  measurements  on  plate- 
girder  flanges,  the  three  highest  values  of  impact  per- 
centage are  77.5,  80,  and  92  (neglecting  the  plus-or- 
minus  errors)  ;  the  corresponding  ratios  of  observed  to 
calculated  live-load  stress  are  50,  27,  and  43  per  cent. 
The  highest  ratios  of  observed  to  calculated  live-load 
stress  are  92  and  94  per  cent,  and  the  corresponding 
impact  percentages  are  30  and  26.  In  the  10  measure- 
ments on  lower-chord  members,  the  maximum  impact 
percentage  is  62,  with  a  ratio  of  observed  to  calculated 
live-load  stress  of  35  per  cent.  The  maximum  ratio  of 
observed  to  calculated  live-load  stress  is  85  per  cent, 
with  an  impact  ratio  of  13  per  cent.  The  average  ratio 
of  observed  to  calculated  live-load  stress  for  all  lower- 
chord  tests  is  48  per  cent.    Three  high  values  of  impact 


percentage  on  rail  bearers  are:  159  per  cent,  with  a 
ratio  of  observed  to  calculated  live-load  stress  of  53  per 
cent;  93  per  cent  with  a  live-load  ratio  of  30  per  cent; 
and  76  per  cent  with  a  live-load  ratio  of  10  per  cent.  The 
only  high  impact  coincident  with  high  ratio  of  observed 
to  calculated  stress  for  rail  bearers  is  90  per  cent 
impact  for  a  live-load  stress  ratio  of  100  per  cent. 

Two  questions  arise  in  considering  the  significance  of 
these  results:  First,  the  cause  of  the  low  ratio  of 
observed  to  calculated  live-load  stress ;  and,  second,  the 
effect  of  this  condition  upon  the  impact  percentage,  and 
upon  the  selection  of  the  proper  formula  to  use  in 
designing. 

Influence  of  Secondary  Stresses 

The  very  low  ratios  of  observed  to  calculated  live-load 
stress  are  due  to  various  causes,  some  of  which,  at  least, 
have  been  mentioned  in  the  article  in  question,  namely, 
effect  of  deduction  of  rivet  holes  and  omission  of  web 
in  calculating  flange  stresses,  effect  of  floor  system  in 
carrying  load,  and  effect  of  secondary  stress.  In  the 
case  of  the  measurements  on  lower  chords  the  effect  of 
the  floor  system  could  not  be  of  much  consequence,  and 
the  discrepancy  must  be  attributed  almost  wholly  to  the 
effect  of  rivet  holes  and  to  secondary  stresses,  as  the 
actual  total  stress  in  such  case  must  be  very  closely 
equal  to  the  calculated  stress.  The  very  low  average 
ratio  of  observed  to  calculated  stress  in  these  members 
(namely  48  per  cent)  indicates  that  secondary  stress 
must  be  a  large  factor  in  reducing  the  observed  stress. 
Without  more  detailed  knowledge  of  the  exact  position 
of  the  instrument  and  make-up  of  the  members  them- 
selves, it  is  impossible  to  extend  a  study  of  this  phase  of 
the  question  much  further;  but  it  is,  I  think,  desirable 
to  point  out  the  possible  effects  of  secondary  stress  on 
the  determination  of  the  impact  values. 

Abnormally  High  Impact 

The  experience  of  the  committee  of  the  American 
Railway  Engineering  Association  in  conducting  its  tests 
shows  that,  where  the  secondary  stresses  were  opposed 
in  sign  to  the  other  stresses,  their  effect  was  generally 
to  increase  very  considerably  the  impact  percentage  as 
calculated  by  comparing  maximum  readings  with  slow- 
speed  readings.  In  many  cases  two  and  sometimes  four 
instruments  were  used  on  the  same  member,  so  as  to 
determine  approximately  the  actual  secondary  stresses 
as  well  as  the  impact  ratios.  In  a  built-up  lower-chord 
member,  for  example,  there  would  be  very  considerable 
secondary  stresses  near  the  joints  and  the  instrument  on 
the  upper  edge  might  show  a  slow-speed  or  static  stress 
much  less  than  the  intrument  on  the  fower  edge.  The 
effect  of  vibrations  under  high-speed  tests  would  fre- 
quently affect  the  upper  instrument  as  much  as  the 
lower,  which  would  result  in  the  calculated  impact  per- 
centage for  the  upper  edge  being  greater  than  the  lower. 
The  actual  maximum  fiber  stress,  however,  would  occur 
on  the  lower  fiber,  and  the  impact  percentage  for  this 
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side  would  be  more  significant  than  the  impact  per- 
centage for  the  upper  fiber.  Furthermore,  on  account 
of  this  bending  effect,  the  deformations  recorded  by  the 
instrument  do  not  represent  the  actual  deformations  of 
the  extreme  fiber,  since  the  instrument  measures  the 
deformation  not  of  the  extreme  fiber  of  a  member  but 
of  an  imaginary  fiber  at  a  considerable  distance  from 
the  surface  of  the  member.  In  the  instruments  used  by 
the  American  Railway  Engineering  Association,  this 
distance  was  1^  inches. 

Similar  Effects  in  A.R.E.A.  Tests 
As  an  illustration  of  this  bending  effect,  taken  from 
the  results  of  the  American  Railway  Engineering  Asso- 
ciation tests,  I  give  below  the  impact  percentages  cal- 
culated for  the  two  sides  of  the  bottom  flange  of  a  70- 
ft.  plate-girder  span.  The  static  stress  on  the  outside 
flange  was  2,200  lb.  per  sq.in..,  while  on  the  inside  flange 
it  was  2,900.  The  impact  percentage  on  the  outside 
flange  was  78  per  cent  and  on  the  inside  64  per  cent. 
Obviously,  the  64  per  cent  is  more  significant  than  the 
78  per  cent.  In  another  case,  two  instruments  were 
attached  to  one  of  the  vertical  posts  near  the  center  of 
a  300-ft.  span  truss.  The  total  stress  was  not  large  but 
there  was  considerable  secondary  stress  due  to  lateral 
and  floor-beam  action.  This  resulted  in  a  static  tensile 
stress  of  1,100  lb.  per  sq.in.  on  one  corner  of  the  member 
and  a  compressive  stress  of  about  the  same  amount  on 
the  other  corner.  Under  high  speed,  the  vibrations  of 
the  truss  produced  an  impact  of  89  per  cent  on  the  ten- 
sion side.  Under  the  circum.stances,  this  result  would 
seem  to  be  of  very  little  significance. 

In  another  structure,  consisting  of  a  64-ft.  riveted 
truss,  four  instruments  were  placed  on  the  four  comers 
of  a  lower  chord  member.  The  separate  results  were 
approximately  as  follows: 

Slow-Speed 

or  .*^tatic  HiEh-Speed 

Stress,  Max.  Stress,  Impact, 

Lb./Sq.In.  Lb.  S.ilii.  per  Cent 

Insidp  top  pHee 840  2.150  156 

Iroidf  iM.tli -difP 3.800  5.400  42 

Oui»i'l.  1.,),  pdKi-   3,600  5.400  50 

OuLsidc  bottom  edge 6,700  8,600  28 

There  was  evidently  considerable  latei-al  as  well  as 
vertical  bending  due  to  large  secondary  stresses.  The 
axial  stress  found  by  averaging  diagonally  opposite 
edges  is  practically  the  same  from  both  sets  of 
diagonals,  thus  indicating  consistent  results  and  roughly 
checking  the  behavior  of  the  instruments.  It  will  be 
noted  that  the  absolute  effect  of  the  vibration  due  to 
high  speed  is  not  much  greater  on  the  highest  stressed 
corner  than  on  the  lowest  stressed  corner,  but  the 
impact  percentage  is  widely  different.  In  this  case  the 
value  of  156  per  cent  is  obviously  of  little  significance  in 
selecting  a  proper  impact  ratio  for  design  purposes.  The 
committee  used  a  value  for  this  truss  of  about  50  per 
cent.  This  was  an  extreme  case  of  bending  stresses, 
but  it  illustrates  the  difficulty  of  arriving  at  a  proper 
impact  percentage  from  measurement  on  one  edge  of  a 
member  only,  and  also  the  general  principle  that  where 
there  are  secondary  stresses  the  measurements  taken 
on  the  edge  of  the  member  having  the  le.sser  stress  will 
almost  certainly  show  the  higher  impact  values. 

This  effect  of  secondary  stress  was  so  noticeable  In 
the  tests  conducted  by  the  American  Railway  Engineer- 
ing Association  Committee  that  a  considerable  effort 
was  made,  especially  in  the  case  of  eyebara,  to  place  the 
instruments  at  approximately  the  quarter-points  of  the 
members,   as  the  effect  of  secondar>'   stresses   due  to 


member  vibration  is  approximately  a  minimum  at  this 
point.  This  is  quite  evident  when  we  consider  that 
vibrating  members,  even  eyebars,  will  act  as  beams 
fixed  at  the  ends.  The  A.R.E.A.  committee  had  at  its 
disposal  12  instruments,  and  in  the  case  of  riveted 
members  and  plate  girders  usually  placed  instruments 
on  at  least  two  edges  of  the  member,  sometimes  on  four 
corners.  In  this  way  some  check  was  had  on  the  effect 
of  secondary  stresses,  and  where  impact  values  were  cal- 
culated for  two  sides  of  the  same  member  the  practice 
of  the  committee  in  general  was  to  adopt  an  average 
value  of  maximum  impact  percentage  obtained  from  the 
separate  readings,  as  the  most  significant  value  for  the 
member  in  question.  It  would  seem  to  be  on  the  safe 
side. 

Impact  on  Short  Spans 

Considering  further  the  actual  values  obtained  in 
these  English  tests,  there  would  appear  to  be  some  good 
evidence  indicating  an  impact  greater  than  100  per  cent 
for  very  short  spans,  although  the  tests  are  not  very 
conclusive  on  this  point,  especially  when  viewed  in  the 
light  of  the  above  discussion.  The  A.R.E.A.  committee 
obtained  a  few  values  greater  than  100  per  cent,  and 
expressed  its  belief  that  probably  accurate  tests  of  very 
short  spans  would  show  an  impact  ratio  of  somewhat 
more  than  100  per  cent.  The  proposed  curves  in  the 
diagram  of  the  English  tests  give  impact  values  exceed- 
ing 100  per  cent  for  spans  below  25  ft.,  apparently 
based  on  these  particular  tests. 

This  question  was  carefully  considered  by  the 
A.R.E.A.  committee,  both  by  the  subcommittee  and  by 
the  full  Committee  on  Iron  and  Steel  Structures;  and 
while  it  was  recognized  that  probably  the  impact  for 
very  short  spans  might  occasionally  be  more  than  100 
per  cent,  a  value  of  100  per  cent  at  zero  span  length, 
with  a  curve  of  the  form  adopted,  was  considered  satis- 
factory. The  only  structures  appreciably  affected  by  a 
higher  curve  would  be  spans  less  than  20  ft.,  that  is  to 
say  plate  girders  and  I-beams.  For  this  type  of  struc- 
ture, used  generally  for  spans  up  to  75  ft.  or  more,  it 
appeared  to  the  committee  that  past  experience  should 
be  given  very  considerable  weight.  Considering  the  use 
of  the  vast  number  of  structures  of  this  type  designed 
on  the  basis  of  approximately  100  per  cent  impact  and 
overloaded  in  many  cases  to  the  extent  permitted  by  the 
A.R.E.A.  rules  for  rating  existing  structures,  it  was 
concluded  by  the  committee  that  100  per  cent  was  suffi- 
ciently high.  The  plate-girder  type  of  structure  is  less 
affected  by  secondary  stresses  and  local  vibrations  than 
are  trusses,  and  for  this  and  other  reasons  might 
reasonably  be  designed  on  a  basis  of  a  somewhat  higher 
working  stress  than  trusses.  This  possibility  has  been 
suggested  several  times,  but  it  was  considered  by  the 
committee  preferable  to  maintain  the  same  working 
stress  as  for  trusses  and  substantially  the  same  impact 
for  short  spans  as  has  been  used  for  many  years,  namely, 
100  per  cent  at  zero  span  length.  This  is  perhaps  not  a 
strictly  logical  method  of  procedure,  but  it  has  the 
advantage  of  simplicity,  and  was  adopted  for  the 
reasons  given. 

Precision  and  Range  of  Tests 

Referring  again  to  (he  tabulated  results,  it  would 
seem  that  the  precision  of  the  readings  is  not  quite  as 
great  as  would  be  indicated  by  the  tabulated  figures. 
As  stated  in  the  article,  the  readings  were  made  by 
dividers  and  an  ivory  scale,  checking  to  0.005  in.    They 
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are,  however,  recorded  in  the  table  to  the  nearest  one- 
thousandth  inch,  this  being  obtained  probably  by 
averaging.  It  is  hardly  to  be  expected  that  readings  of 
the  kind  can  be  determined  to  an  accuracy  of  0.001  in. 
The  American  Railway  Engineering  Association  com- 
mittee did  not  go  beyond  0.01  in.,  but  photographic 
records  could  probably  be  measured  somewhat  more 
accurately  than  the  pencil  records  of  the  American  Rail- 
way Engineering  Association  tests.  However,  the  shift- 
ing of  the  zero  line  in  many  cases,  indicated  by  the  plus- 
or-minus  errors,  seems  to  indicate  that  in  spite  of  the 
sensitiveness  of  the  apparatus  its  precision  is  hardly 
enough  to  warrant  reading  the  records  much  closer  than 
0.01  in. 

This  is  of  some  significance  in  connection  with  some 
of  the  smaller  values,  such  as  the  one  where  the  low- 
speed  stress  is  given  at  0.17  and  the  high-speed  stress 
at  0.30  tons  per  square  inch.  The  actual  ordinate 
measured  in  the  first  case  was  0.017  in.  and  in  the 
second  case  was  0.03  in.,  and  from  these  figures  the 
impact  percentage  was  calculated  as  76  per  cent.  If  I 
am  correct  in  my  understanding  of  the  scale  used  in 
these  readings,  it  would  seem  difficult  to  establish  an 
impact  percentage  more  accurately  than  50  to  150  per 
cent.  In  other  words,  this  particular  reading  is  not  of 
much  value. 

In  these  comments,  I  do  not  wish  to  be  considered  as 
criticising  the  work  of  the  English  committee.  Its 
results  are  of  much  value,  and  I  feel  very  confident  that 
the  instrument  used  is  more  sentitive  and  accurate  than 
that  used  by  the  American  Railway  Engineering  Asso- 
ciation committee  for  short  span  tests.  It  is  to  be  hoped 
that  many  further  tests  will  be  made.  The  tests 
reported  do  not  go  beyond  a  span  length  of  146  ft.  8  in. 
They  therefore  do  not  give  any  additional  information 
concerning  impact  on  long  spans.  For  the  range  tested 
it  would  appear  that  these  tests  when  viewed  in  the 
light  of  the  above  discussions  give  results  someAvhat 
lower  than  those  obtained  by  the  A.R.E.A.  committee. 

Major  Mount's  definition  of  impact  as  "the  effect  pro- 
duced upon  any  member  of  a  structure  by  a  moving 
load  which  results  in  stress  exceeding  the  static  stress" 
is  substantially  the  same  as  that  given  in  the  first 
report  of  the  A.R.E.A.  committee,  namely,  "The  term 
impact  is  here  used  to  include  any  effect  of  the  moving 
load  which  results  in  stresses  exceeding  the  static 
stresses."  This  is  the  sense  in  which  the  matter  has 
been  considered  in  all  the  work  of  the  committee. 


New  National  Forest  in  Pennsylvania 

The  Allegheny  National  Forest  is  to  be  created  on 
the  headwaters  of  the  Allegheny  River  in  Penn.sylvania, 
according  to  an  announcement  of  the  United  States 
Forest  Service.  The  land  which  it  is  proposed  to  acquire 
consists  of  some  400,000  acres  in  Warren,  McKean, 
Forest  and  Elk  Counties,  this  area  having  been  selected 
by  the  National  Forest  Reservation  Commission  and  ap- 
•  proved  by  the  State  of  Pennsylvania.  It  is  expected 
that  at  least  50,000  acres  will  be  acquired  during  the 
current  year,  but  additional  purchases  will  depend  on 
an  appropriation  for  next  year,  for  which  no  provision 
has  been  made  by  Congress.  There  have  previously 
been  acquired  some  2,000,000  acres  in  17  sections  of  the 
White  Mountains  and  Southern  Apjjalachians.  The 
federal  legislation  under  which  these  purchases  are 
made  is  designed  to  aid  in  the  regulation  of  navigable 
streams. 


Measured  Retaining -Wall  Pressure 
From  Sand  and  Surcharge 

Cincinnati  Experiments  on  Effect  of  Settling, 

Static  and  Dynamic  Surcharge — Full 

Wall  Friction  Active 

By  Jacob  Feld 

Research  Fellow,   University  of  Cincinnati 

EXPERIMENTS  conducted  at  the  University  of  Cin- 
cinnati during  the  past  two  years  have  shown  the 
adaptability  of  the  earth-pressure  test  bin  described  in 
Engineering  News-Record  of  Aug.  25,  p.  314,  for  inves- 
tigations of  the  action  of  granular  materials  subjected 
ta  various  external  influences.  Recent  measurements  of 
the  variations  in  the  lateral  pressure  exerted  by  fills  of 
sand  can  now  be  reported.  The  maximum  height  of  fill 
was  6  ft.  Static  and  dynamic  surcharges  were  tried, 
and  the  results  therefore  are  directly  applicable  to  rail- 
road fills  retained  by  walls,  as  well  as  to  ordinary  re- 
tained fills. 

The  apparatus  measures  the  horizontal  and  vertical 
components  of  pressure  due  to  granular  material  in  a 


SECTION  OF  TEST-BIN 

large  concrete  bin  (12  x  5  x  12  ft.)  against  one  side, 
which  is  a  "free"  wooden  wall  5  ft.  wide  by  6  ft.  high. 
The  material  used  was  a  river  sand,  containing  8'^r 
gravel,  3%  clay,  6%  water  and  practically  no  loam. 
It  weighed  100  lb.  per  cu.ft,  and  when  shovelled  as- 
sumed a  natural  slope  of  40  deg.  The  coefficient  of  in- 
ternal friction  as  determined  by  experiment  was  0.67 
when  using  the  force  required  to  keep  the  sand  in  mo- 
tion, and  0.75  when  using  the  force  required  to  start 
motion,  corresponding  to  angles  of  friction  of  34  and  37 
deg.  respectively.  These  coefficients  were  determined 
by  filling  with  sand  a  bottomless  box  which  rested  on  a 
surface  of  the  same  sand,  and  measuring  the  force  re- 
quired to  start  motion  and  to  keep  up  the  motion  uni- 
formly. If  we  assume  that  the  difference  between  the 
two  values  found  is  due  to  cohesion  ( which  does  not  act 
during  motion)  then  0.67  and  0.75  are  the  coefficients  of 
internal  resistance  to  motion,  the  first  due  to  friction 
alone,  the  second  due  to  the  combined  effect  of  friction 
and  cohesion. 

Level  Fill. — Tests  with  sand  containing  different  per- 
centages of  water  and  therefore  giving  different  coeffi- 
cients of  internal  friction  and  densities,  using  test-walls 
backed  with  wood,  glass  and  sheet  metal,  yielded  the 
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Horizontal  component, 
Vertical  component, 
Total  pressure 


following  formulas  for  the  pressures  of  horizontal  fill 
against  a  vertical  wall : 

H  =  Aw/i'tan  i  (90°—  <t>) 
V  =  H  tan  0' 
P  =  ^/W  +  V 
The  horizontal  component  is  very  closely  given  by  the 
formula  deduced  by  Coulomb  (1773),  which  formula 
also  represents  a  special  case  of  the  Rankine  theory. 
But  while  both  theories  assume  0  to  be  the  angle  of 
natural  slope,  the  present  formula  requires  0  to  be  the 
angle  of  internal  friction  corresponding  to  the  force 
required  to  start  motion.  For  sand  its  value  is  approxi- 
mately equal  to  0.9  of  the  angle  of  natural  slope.  The 
vertical  component  in  all  cases  is  found  to  be  equal  to 
the  product  of  horizontal  component  and  coefficient  of 
friction  between  wall  and  filling  material.  In  other 
words,  the  lateral  earth  pressure  acts  at  an  angle  0'  to 
the  horizontal  (for  vertical  wall).  The  value  of  0'  was 
found  in  the  same  manner  as  the  coefficient  of  internal 
friction.  The  height  of  application  of  the  resultant  is 
about  Ih  for  fills  up  to  2  ft.  deep.  For  deeper  fills  the 
resultant  rises  to  from  0.34A  to  0.37/2  under  ordinary 
conditions. 


TABLE  I.   PRESSURE  OF  6-FT.  LEVEL  .SAND  FILL 

(Pressures  in  Lb 

per  Ft 

Width  of  Wain 

Ratio 

Time  of 

Height 

Settling 

Temp., 

Horiz 

Vert. 

Total 

Ratio 

Above 

Day 

Time 

Hr. 

Deg.C 

Comp. 

Comp. 

Press. 

V/H 

Base 

Int 

p.m. 

0 

13 

456 

z299 

545 

0  66 

0  335 

2nd 

19 

14 

I4I9 

286 

x508 

0  68 

0  34 

2ml 

24 

13 

422 

286 

509 

0  68 

0  34 

M 

40 

19 

426 

280 

510 

0  66 

0  34 

3rd 

m 

43 

20 

432 

284 

517 

0  66 

0  34 

3rd 

p.m. 

48 

20 

432 

286 

518 

0  66 

0  34 

«t>) 

67 

17 

451 

279 

530 

0  62 

0  34 

5th 

a  m 

88 

14 

463 

x278 

540 

0  60 

0  345 

5th 

a  rii 

89 

16 

466 

278 

542 

0  60 

0  345 

5th 

ni 

91 

17 

469 

280 

545 

0  60 

0  35 

5t.h 

p  III 

96 

17 

467 

283 

546 

0  61 

0  35 

6th 

112 

15 

461 

281 

540 

0  61 

0  35 

6th 

a.m. 

114 

19 

i473 

286 

X    553 

0  605 

0  35 

6th 

m 

115 

19 

472 

286 

552 

0  605 

0  35 

6lfa 

p.m. 

120 

18 

465 

292 

549 

0  63 

0  35 

7th 

am. 

136 

17 

449 

287 

534 

0  64 

0  345 

7th 

m 

139 

21 

453 

290 

537 

0  645 

0.35 

7th 

p.m 

144 

20 

454 

293 

541 

0.645 

0  345 

Sh 

160 

19 

444 

292 

531 

0  66 

0  34 

8h 

m. 

163 

23 

448 

291 

534 

0  65 

0  34 

8'h 

D.m 

166 

26 

469 

290 

552 

0.62 

0  34 

Pct  cent  variation 

from 

+  3.7 

+  0.0 

+    16 

+  3.3     + 

5  0 

initial  reading 

—8.0 

—  7.0 

—  68 

—  9  7     - 

0  0 

NOTE:  I,  denotes  minimum  reading. 

z.  denotes  maxim 

im  reading. 

To  determine  the  effect  of  settling  and  variation  in 
temperature  upon  these  three  factors  in  the  determina- 
tion of  the  earth  pressure,  readings  were  taken  for  a 
period  of  8  days  of  the  pressure  of  a  6-ft.  fill.  Various 
other  tests  on  smaller  heights  check  the  results  obtained. 
Table  I  gives  a  few  of  the  readings  obtained.  A  "blank 
test,"  where  readings  were  caused  by  a  mechanically 
applied  pressure  against  the  wall,  showed  very  little 
variation,  thereby  proving  that  the  variations  in  the 
values  of  Table  I  are  due  to  changes  in  the  fill  and  not 
to  changes  in  the  apparatus. 

Conclusions  for  Level  Fill. — The  initial  pressure  is 
practically  the  maximum.  The  minimum  pressure  oc- 
curs within  one  day  after  filling.  Both  components  vary 
directly  with  the  temperature,  i.e.,  a  rising  temperature 
is  accompanied  by  an  increase  in  pressure,  and  a  falling 
temperature  by  a  decrease;  the  variation  being  about 
0.15%  per  degree  Centigrade.  Settling  of  the  fill  cause.s 
a  slow  decrease  in  both  components,  with  intermittent 
sudden  increases,  especially  of  the  horizontal  component, 
due  to  small  ruptures  in  the  fill.  But  the  total  pressure 
does  not  appreciably  surpass  the  original  .value.  The 
point  of  application  of  the  resultant  rises  very  .^lowly 


with  time,  and  the  ordinarily  used  value  h/3  is  always 
on  the  safe  side.  The  ratio  of  vertical  to  horizontal 
component,  or  the  tangent  of  the  angle  of  inclination  of 
the  resultant  earth  pressure,  remains  fairly  constant 
and  equals  the  coefficient  of  friction  between  the  fill  and 
the  wall. 


T.\BLE  11. 

PRESSURE  OF  6-FT 

FILL  WITH  lOO-LB 

SURCHARGE  AT 

VARIOUS  DISTANCES  FRO.M  W.\LL 

nistance 
Load 

(Pressures  in  Lb. 

per  Ft. 

Width  of  Wall) 

from  W;ill 

Height 

X. 

Vert. 

Total 

Ratio 

Comp. 

Comp. 

Press. 

V   H 

Base 

P 

(.Vo  Load) 

>?5?  ?' 

l|.l*  *' 

[551.6] 

[0  610] 

[0.367] 

472  5 

288.6 

553.6 

0  610 

0.367 

0.4% 

7           6 

473  4 

288.9 

554.6 

0  611 

0.367 

0.5% 

6            6 

474  4 

289.4 

555.8 

■      0.611 

0.367 

0.8% 

5            6 

475  3 

290.0 

556.8 

0.611 

0.368 

0.9% 

4           6 

476  3 

290.5 

557.9 

0.611 

0.367 

1 . 1'l 

3           6 

478    1 

291.7 

560.1 

0.611 

0.368 

1 . 5% 

479.7 

293.8 

562.7 

0.612 

0.368 

2.0% 

483   1 

297.5 

567.6 

0.617 

0.380 

2.9% 

[After 

Test,  no 

Load] 

1483.5) 

[299.3] 

[568.6] 

[0.620] 

[0.380] 

13. 1%1 

Static  Surcharge. — The  horizontal  section  of  the  bin 
is  5  X  9  ft. ;  45  pieces  of  1-in.  board,  11 J  x  113  in.,  were 
used  to  cover  the  surface  of  a  6-ft.  level  fill  of  sand.  A 
single  load  of  100  lb.  was  successively  placed  on  each 
square,  starting  with  the  one  farthest  from  the  wall, 
and  readings  taken  while  the  load  rested  on  the  fill  and 
after  it  had  been  removed;  the  effect  was  that  of  a 
localized  surcharge  of  100  lb.  The  averages  of  the  five 
positions  of  the  load  at  each  distance  back  of  the  wall 
gave  the  values  in  Table  II. 

Conclusions  for  Static  Surcharge. — An  approaching 
load  produces  an  appreciable  increase  in  pressure  when 
the  load  is  still  about  2  ft.  away  from  the  intersection  of 
the  plane  of  natural  slope  with  the  surface.  The  i-ate 
of  increase  is  about  constant  until  the  load  reaches  a 
point  midway  between  the  planes  of  rupture  and  natural 
slope;  much  faster  increase  follows,  as  the  load  moves 
closer  to  the  wall.  The  ratio  of  vertical  to  horizontal 
component  is  constant  till  the  load  is  on  the  wedge  of 
rupture,  when  it  increases  slightly.  The  changes  in 
magnitude,  direction  and  position  of  the  point  of  appli- 
cation remain  undiminished  after  the  load  is  removed, 
showing  that  such  changes  are  due  to  changes  in  the 
physical  properties  of  the  fill.  Both  the  density  and  the 
angle  of  repose  are  increased. 


TABLE  III.    PRESSURE  OF  6-FT.  FILL  AFTER  ROLLING  lOO-I.H.  LOAD 
AT  VARIOUS  DISTANCES  FROM  WALL 
I  LI),  per  Ft.  Width  of  Wall) 


Distance 

.ntu\  fr-.n 

Ratio 

Wnll. 

lleinht 

Inrrcaso 

X 

Il..ri«. 

Vert. 

Total 

Ratio 

Above 

in 

•t.          In 

f'onip. 

Comp. 

Press 

V,H 

USM 

P 

4«3  6 

299  4 

568  6 

0  620 

0  369 

0  0 

8             6 

484  4 

299  8 

569.6 

0  620 

0.368 

0  2 

7             6 

484   6 

300  0 

570  0 

0  619 

0.368 

0  2 

6              6 

484   6 

300   1 

570  0 

0  620 

0.368 

0.2 

5              6 

485  0 

300   1 

570  4 

0  619 

0  369 

0  3 

4              6 

485  4 

300  4 

570  8 

0  619 

0.369 

0  4 

3              6 

485  8 

300  6 

571   2 

0  619 

0  369 

0  5 

2              6 

485  9 

300  9 

571   4 

0  619 

0.369 

0.5 

1             6 

486  6 

301   6 

572  4 

0  619 

0  370 

0.7 

\llo«ed  If 
Vlaiiniuni 

stand  for  7  day* 
1 96  hn>  1 

499  0 

287  0 

575  6 

0  575 

n  384 

+  11% 

tininium 

llSbrn) 

464  8 

268   2 

537,0 

0  577 

0  5»2 

-5  4% 

Dynamifi  Surcharge. — The  same  fill  was  then  sub- 
jected to  moving  load  by  rolling  a  100-lb.  keg  of  nails 
across  the  bin,  at  a  speed  of  about  3  ft.  per  sec.  Read- 
ings were  taken  after  rolling  the  weight  three  times 
across  the  width  of  the  bin  and  removing  the  weight. 
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The  variations  obtained,  Table  III,  are  due  to  a  passing 
load  at  various  distances  from  the  wall  and  not  including 
the  load  itself.  Eight  distances,  spaced  1  ft.  apart,  were 
included  in  this  test. 

Conclusions  for  Dynamic  Surcharge. — Rolling  a  fill 
after  tamping  has  no  immediate  effect  on  the  pressure. 
Settling  after  rolling  and  tamping  resulted  in  a  slight 
increase  in  pressure  and  a  rise  of  the  point  of  applica- 
tion, due  to  some  rupture  in  the  fill,  later  follovi'ed  by  a 
gradual  return  to  the  original  pressure,  the  point  of 
application  remaining  at  its  highest  point.  The  de- 
crease in  vertical  component  is  due  to  a  drying  out  of 
the  fill  along  the  wall  surface. 

General  Deductions. — These  tests  show  that  although 
the  pressure  of  sand  against  a  retaining  wall  is  closely 
approximated  by  the  theoretical  formulas,  the  idea  of 
a  wedge  of  rupture  is  not  exactly  correct,  for  loads  out- 
side the  plane  of  rupture  have  an  appreciable  effect. 
The  fill  does  not  transmit  pressures  immediately  but 
undergoes  a  temporary  set  upon  the  application  of  loads, 
and  retains  this  set  after  the  removal  of  the  loads. 
It  therefore  does  not  act  as  an  elastic  solid. 

The  apparatus  used  was  designed  and  constructed  by 
the  writer  under  the  advisorship  of  G.  M.  Braune,  late 
Professor  of  Civil  Engineering  at  the  University  of 
Cincinnati.  Some  of  the  tests  were  performed  last  year, 
the  rest,  under  the  advisorship  of  E.  D.  Gilman,  Assis- 
tant Professor  of  Civil  Engineering,  during  the  past  few 
months.  Investigations  are  now  being  made  into  the 
influence  of  non-horizontal  surfaces  and  non-vertical 
walls. 


English  Experiments  on  Sand  Pressure    _ 

(London   Correspondencr) 

PM.  CROSTHWAITE  has  recently  given  particulars 
,  to  the  Institution  of  Civil  Engineers  of  some  ex- 
periments on  the  pressure  of  sand.  To  ascertain 
the  angle  of  internal  friction  in  sand,  clay  and  other 
materials,  he  loaded  a  plunger  of  known  diameter  and 
measured  the  penetration  (d,  in  feet)  caused  by  known 
weights  P.  The  value  of  «,  the  internal  angle  of  fric- 
tion, was  calculated  from  Rankine's  formula 


P  /I 


/ 1  —  sin  <#.  ^ 
U+sin^y 


where  w  is  the  unit  weight  of  the  material.  The  angle 
of  friction  from  these  experiments  was  much  less  than 
the  angle  of  repose,  and  depended  on  whether  the  ma- 
terial was  put  loosely  together,  shaken  or  consolidated. 

To  test  his  conclusion  that  walls  calculated  by  Ran- 
kine's theory,  which  assumes  the  angle  of  internal  fric- 
tion and  the  angle  of  repose  to  be  the  same,  would  have 
a  factor  of  safety  of  from  2i  to  4,  he  then  measured  the 
pressure  of  dried  sand  against  a  model  wall.  The  first 
experiments  were  made  with  a  vertical  door  backed  with 
sand  and  hinged  at  its  lower  edge,  the  tension  in  a  string 
necessary  to  keep  it  in  position  being  measured.  Experi- 
ments were  made  with  level  fill  and  surcharge,  and  with 
loose  and  stirred  sand.  They  proved  that  the  pressures 
calculated  by  Rankine  and  Coulomb  are  much  too  high. 

To  test  the  wedge  theory,  a  false  bottom  coated  with 
glued-on  sand  was  provided  that  could  be  set  at  any 
angle  with  the  back  of  the  wall,  so  that  the  pressure  pro- 
duced by  any  wedge  could  be  measured.  These  ex- 
peripients  proved  that  the  wedge  theories  of  Darwin, 
Boussinesq,  Brightmore  and  others  that  take  into  ac- 


count the  friction  between  the  back  of  the  wall  and  its 
backing  give  correct  results  for  the  wedge  of  maximum 
thrust  so  long  as  the  wall  is  not  surcharged,  but  that 
they  break  down  altogether  when  applied  to  a  sur- 
charged wall,  the  calculated  pressures  being  30  per  cent 
too  great ;  also,  that  wedges  making  a  small  angle  with 
the  back  of  the  wall  produce  a  greater  pressure  than 
calculation  by  the  theory  gives.  However,  when  the 
formula  was  modified  by  neglecting  the  friction  against 
the  back  of  the  wall  and  using  the  angle  of  internal 
friction  instead  of  the  angle  of  repose,  the  results  agreed 
with  the  test  values.  The  angle  of  internal  friction  was 
in  this  case  arrived  at  by  calculating  what  angle  would 
satisfy  the  maximum  pressures  observed  for  the  unsur- 
charged  wall  for  the  sand  lightly  put  together  and  well 
stirred.  These  angles,  instead  of  being  35°,  the  angle  of 
repose,  were  42°  20'  and  49°. 

Mr.  Crosthwaite  then  experimented  to  test  definitely 
if  wall  friction  did  actually  affect  the  horizontal  pressure 
or  not.  A  long  box  was  cut  into  two  compartments  by  a 
vertical  transverse  saw  cut.  One  half  was  fixed  to  solid 
supports,  the  other  being  carried  on  live  rollers.  When 
the  box  is  full  of  sand  the  two  compartments  are  urged 
asunder  by  the  pressure  of  the  sand  on  the  plane  passing 
through  the  saw  cuts,  which  pressure  was  determined 
by  measuring  the  tension  on  a  string  that  prevented  the 
rolling  half  of  the  box  from  being  pushed  forwai-d.  The 
rolling  box  was  then  turned  end  for  end,  so  that  the 
sand  in  the  fixed  compartment  was  held  in  position  by 
the  solid  end  of  the  box,  the  face  of  which  was  coated 
with  glued-on  sand.  This  is  the  same  as  if  it  had  been 
retained  by  a  rough  wall,  and  if  friction  between  the 
wall  and  backing  affects  the  amount  of  the  horizontal 
thrust  the  amount  of  the  tension  required  to  keep  the 
rolling  box  in  position  should  have  been  less  than  before. 
There  was  practically  no  difference,  which  showed  that 
it  is  not  correct  to  assume  that  friction  between  wall  and 
backing  affects  the  horizontal  thrust. 

The  conclusions  are  that  the  plane  of  rupture  has  no 
existence,  at  least  no  trace  was  found  of  it  in  these 
experiments ;  that  the  angle  of  repose  relates  only  to  the 
surface;  that  the  angle  of  internal  friction  varies  with 
the  state  of  aggregation  of  the  material;  that  friction  at 
the  back  of  wall  does  not  affect  the  amount  of  the 
resultant  thrust;  that  the  wedge  theory  when  modified 
by  leaving  out  wall  friction  and  introducing,  instead 
of  the  angle  of  repose,  the  angle  of  internal  friction, 
gives  correct  results  in  all  cases. 


Status  of  Federal-Aid  Road  Projects 

The  status  of  federal-aid  highway  projects  as  of  June 
30,  1921  (the  end  of  the  governmental  fiscal  year),  is 
given  as  follows  in  a  tabulation  issued  recently  by  the 
U.  S.  Bureau  of  Public  Roads:  Number  of  projects, 
746;  mileage,  3,802.9;  federal  aid  paid.  $22,502,609.78; 
total  cost,  $51,860,009.18.  The  average  cost  per  mile  of 
all  federal-aid  highways  built  has  been  $13,635,  dis- 
tributed among  the  following  three  items:  Surface, 
S9.040;  grading,  $2,938;  structures,  $1,657.  Of  the 
total  money  expended  the  amount  which  has  gone  into 
surfacing  is:  For  Class  1  Tgravel,  sand-clay,  top  soil, 
shell,  etc.)  roads,  $7,103,390.37,  or  13.8  per  cent;  for 
Class  2  (macadam)  roads.  $3,587,258.51,  or  7.0  per  cent; 
for  Class  3  (brick,  block,  portland  cement  concrete,  and 
bituminous  concrete)  roads,  $23,691,252.25,  or  45.5  per 
cent;  for  grading,  $11;175,276.28,  or  21.5  per  cent ;  for 
structures,  $6,302,831.70,  or  12.2  per  cent. 
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Training  Officers  in  the  Corps  of 
Engineers,  U.  S.  Army 

Extract  from  the  Annual  Report,  for  1920-21,  of  the  Chief 
of  Engineers,  U.  S.  A.,  Maj.-Gen.  Lansing  H.  Beach. 

ENGINEER  officers  of  the  Regular  Army  enter  the 
service  from  two  principal  sources,  military  organiza- 
tions and  civil  life.  Officers  from  the  first  source  include 
those  commissioned  from  United  States  Military  Academy, 
from  the  Regular  Army,  and  from  units  of  the  Reserve 
Officers'  Training  Corps.  Those  from  the  second  source 
have  had  little  or  no  military  training  and  usually  enter  the 
sei'vice  within  a  short  time  after  being  graduated  from 
civil  technical  institutions. 

The  difference  in  preparation  prior  to  appointment  in  the 
army  involves  some  variations  in  the  training  of  these 
officers  during  their  early  years.  Those  entering  the  army 
with  previous  military  experience  usually  require  special 
stj-ess  on  technical  subjects  in  the  formative  period  of  their 
commissioned  service,  and  those  entering  without  previous 
military  experience  require  special  stress  on  subjects 
peculiar  to  the  military  profession,  such  as  military  art, 
military  administiation,  military  law,  etc. 

Some  Se:nt  to  Technical  Schools 

On  his  initial  entry  into  the  Corps  of  Engineers  the  officer 
in  the  iioniial  case  is  sent  to  the  Engineer  School  at  Camp 
A.  A.  Humphreys,  Va.,  to  pursue  the  basic  course.  This 
course,  during  the  last  year  of  five  months'  duration,  com- 
prises only  elementary  subjects  such  as  administration, 
guard  duty,  law,  military  courtesy,  military  hygiene,  hip- 
pology,  field-service  regulations,  infantry  and  calvary  drill, 
minor  tactics,  and  troop  leading,  to  include  the  company 
nomenclature,  care  and  use  of  engineer  equipment,  map 
reproduction  and  photography,  elementary  bridges,  rail- 
roads, etc.  .  .  .  The  course  was  followed  by  actual 
service  with  troops. 

While  the  basic  course  is  adjusted  as  fully  as  possible  to 
the  varj'ing  needs  of  the  student  officers  drawn  from  the 
several  sources,  it  is  evident  that  on  its  completion  the 
fundamental  differencies  in  the  early  training  of  these 
officers  will  not  have  been  compensated.  Those  from  the 
Military  Academy  and  those  from  the  best  private  military 
schools  will  usually  be  stronger  on  military  subjects  and 
weaker  on  technical  subjects  than  those  drawn  from  civil 
technical  schools.  These  differences  are  taken  into  account 
in  making  the  assignments  for  the  six  or  seven  years  follow- 
ing the  completion  of  the  basic  cour.se. 

The  next  step  in  school  training  is  covered  by  the  com- 
pany commanders'  course  at  the  Engineer  School  and  the 
civil  engineering  course  conducted  under  the  supervision  of 
the  Engineer  School  at  high-grade  civil  technical  institu- 
tions. All  officers  take  the  first  of  these  two  courses,  but 
those  who  hold  degrees  from  civil  technical  institutions  of 
recognized  excellence  are  not  required  to  pursue  the  civil 
engineering  course.  They  may,  however,  attend  special 
courses  in  lieu  thereof,  such  courses  being  designed  to  sup- 
plement their  previous  training. 

Either  before  or  after  pursuing  the  company  commander's 
course,  officers  commissioned  from  military  sources  are  sent 
to  civil  institutions  for  one  year  of  instruction  in  those 
technical  subjects  which  either  are  not  taught  at  West 
Point  or  which  are  given  there  in  a  very  elementary  form, 
but  which  are  needed  by  the  engineer  officer  in  the  discharge 
of  his  professional  duties. 

It  is  proposed  that  the  policy  adopted  for  this  year's  civil 
engineering  course  be  continued,  that  is,  that  of  sending 
the  students  to  civil  institutions  of  recognized  high  merit. 
This  policy  is  not  new.  .Since  1910  officers  of  the  Corps  of 
Engineers  in  small  numbers  have  been  sent  to  civil  technical 
schools  for  instruction.  Other  government  departments  and 
arms  of  the  service,  notably  the  Navy,  have  committed 
themselves  to  it  as  a  fixed  policy.  There  are  many  good 
reasons  for  this  policy,  and  the  result  of  this  year's  work 
fully  demonstrates  its  highly  beneficial  effects'. 

Among  these  reasons  may  be  cited  the  psychological 
effect  on  the  officer  student  and  on  the  general  public.     In 


the  past  the  military  and  the  civil  have  been  most  distinct, 
both  in  training  and  method  of  life.  This  has  led  to  mutual 
distrust,  a  pretended  fear  of  militarism,  which  is  not  only 
bad  for  the  ser\nce  but  ruinous  to  the  country  at  large. 
Entirely  due  to  ignorance  of  our  former  method  of  instruct- 
ing our  officers  in  technical  subjects,  civilian  engineers  have 
somewhat  the  same  misgiving  as  to  the  professional  attain- 
ments of  army  engineers.  Such  criticism  is  at  this  time 
quite  prevalent  in  connection  with  the  campaign  for  the 
creation  of  a  department  of  public  works.  It  is  without 
foundation  in  fact  and  overlooks  the  achievements  of  army 
engineers  which  exist  in  public  buildings  and  monuments, 
such  as  the  Congressional  Library  and  the  Washington 
Monument;  river  and  harbor  improvements  such  as  the 
Panama  Canal,  and  the  vast  and  complicated  engineer 
undertakings  in  France,  all  of  which  were  under  the  super- 
vision of  army  engineers.  Such  doubts  will  disappear  and 
no  grounds  whatever  will  exist  for  mistrust  when  the 
engineer  in  civil  life  realizes  that  his  colleague  in  the  army 
is  a  product  of  the  same,  an  equal,  or  a  better  civil  institu- 
tion than  himself.  The  reciprocal  knowledge  of  the 
technical  capacity  of  civil  and  military  engineers  will  be 
established  for  all  time  by  contact  formed  at  these  civilian 
institutions. 

Another  reason  for  the  use  of  civilian  institution  for  the 
civil  engineering  course-  is  that  by  eliminating  this  course 
from  the  Engineer  School  proper  the  use  as  instructors  of 
many  high  lanking  officers  may  be  avoided  and  much  over- 
head expense  may  be  thus  eliminated.  This  point  is  particu- 
larly important  at  this  time  when  the  demand  for  economy 
is  so  great.  It  is  to  be  noted  if  officers  are  to  be  developed 
as  instructors  of  efficiency  equal  to  those  in  civil  institutions 
some  of  them  must  devote  their  entire  life  to  pedagogical 
work  and  even  then  they  may  not  reach  so  high  a  plane  of 
teaching  as  those  instructors  in  the  best  civilian  schools. 
Still  another  reason  for  using  civilian  institutions  for  the 
cixdl  engineering  course  is  that  better  equipment  can  be 
obtained  at  less  expense  in  the  better  civil  institutions. 

A  consideration  of  the  foregoing  appears  to  show  con- 
clusively that  the  policy  for  instruction  in  technical  subjects 
is  sound.  Officers  of  the  Corps  of  Engineers  should  attend 
civil  schools  which  possess  ample  equipment,  a  corps  of 
selected  instructors,  with  efficient  courses  and  methods  of 
instruction.  Further,  through  the  intimacy  of  college  life 
mutual  relations  of  respect  and  good  will  can  be  established 
and  maintained  between  the  professional  military  engineer 
and  his  colleague  who  remains  in  civil  life.  Such  relations 
undoubtedly  benefit  the  administration  of  government 
affairs,  not  only  in  time  of  war  but  in  time  of  peace. 

On  completion  of  those  two  coui-ses  the  officer  spends  two 
years  in  practical  work  in  connection  with  river  and  harbor 
improvements  or  fortification  projects  and  is  then  again 
detailed  with  troops  for  a  period  of  two  years.  In  addition 
to  the  piactical  work  which  can  be  furnished  by  the  corps 
itself,  officers  are  detailed  to  various  industrial  concerns, 
such  as  railroads,  large  construction  companies,  etc. 

Later  Training 

The  program  above  indicated  covers  the  first  six  or  seven 
years  of  the  officer's  commissioned  service  and  during  this 
period  of  service  as  a  lieutenant,  and,  perhaps  captain,  aside 
from  instruction  received  by  s.  hool  courses,  he  receives 
training  in  administrative  and  executive  work  as  an  assist- 
ant in  the  office  of  the  Chief  of  Engineers  or  as  an  assistant 
to  army,  corps,  or  department  engineers,  or  he  may  receive 
training  in  supply  work  as  an  assistant  or  a  principal  in 
charge  of  an  engineer  depot.  He  accjuires  experiences  in 
construction  as  a  district  engineer  or  as  an  assistant  to  a 
district  engineer  on  river  and  harbor  and  fortification  work. 

On  or  shortly  prior  to  promotion  to  the  grade  of  fiehl 
officer  he  may  take  the  field  officers'  course  of  approx- 
imately six  months  at  the  Engineer  .School,  Camp  A.  A. 
Humphreys.  This  course  endeavors  to  acquaint  him  with 
the  duties  of  a  field  offinr  of  engineers  ind  o.'  a  staff  officer 
for  the  Engineer  Service.  It  stresses  the  relati  ins  <>f 
engineers  with  the  staff  and  other  troops.  On  .-ompletion  of 
this  "ourse  the  officer  is  either  sent  to  the  school  of  the  line 
or  is  returned  to  engineer  duty. 
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Progress  in  Air  Surveying 

IN  HIS  report  for  the  year  ending  June  30,  1921,  just 
published,  Col.  E.  Lester  Jones,  director  of  the  U.  &. 
Coast  and  Geodetic  Survey,  gives  the  following  sum- 
mary of  the  bureau's  activities  in  connection  with  the 
work  of  aerial  surveying: 

The  Mississippi  River  delta  was  photographed  by  the  Air 
Service  of  the  Navy  during  March,  April,  and  May,  1921, 
for  the  use  of  this  bureau  in  revising  the  chart  of  this  area. 
Office  work  on   these  photographs  is  now  in  progress. 

Atlantic  City,  N.  J.,  and  the  vicinity  was  photographed 
in  July,  1919,  by  the  Air  Services  of  the  Army  and  Navy, 
and  almost  the  whole  of  the  outer  coast  line  of  New  Jersey 
was  photographed  in  March,  1920,  by  the  Army  Air  Service. 
Revised  charts  of  the  New  Jersey  coast  are  now  being  com- 
piled, and  will  soon  be  issued,  showing  corrections  as  ob- 
tained from  these  photographs.  An  officer  of  th'S  bureau 
established  the  ground  conti'ol  and  verified  the  results  of 
the  office  compilation,  making  an  examination  of  the  photo- 
graphic mosaics  in  the  field. 

The  results  of  this  work  have  produced  some  interesting 
and  important  conclusions  in  regard  to  chart  revision:  (1) 
The  cost  of  the  revision  of  the  topography  of  the  New 
Jersey  coast  by  means  of  aerial  photograph^'  is  about  one- 
third  of  the  estimated  cost  by  plane-table  methods;  (2)  the 
inaccuracies  to  which  aerial  photographs  are  subject  become 
negligible  when  reduced  to  a  scale  of  1:80,000,  the  scale 
of  our  coast  charts;  (3)  no  better  histciical  record  could 
be  kept  of  shore-line  changes  than  that  furnished  by  aerial 
photographs,  as  every  detail  is  shovsm. 

Owing  to  lack  of  trained  personnel,  the  Air  Services  of 
the  Army  and  Navy  have  not  been  able  so  far  to  carry  out 
a  program  of  photographing  portions  of  the  Atlantic  coast 
as  requested  by  this  bureau  for  the  purpose  of  chart  revi- 
sion. The  situation  is  improving  and  these  services  are 
planning  to  co-operate  more  fully  in  the  near  future. 

An  officer  of  this  bureau  has  devoted  practically  all  of  his 
time  during  the  year  to  the  study  of  this  subject  and  in 
keeping  in  touch  with  developments.  Instruments  for  use 
in  compiling  data  are  being  acquired.  In  June  of  this  year 
a  mathematician  was  assigned  to  devote  a  part  of  his 
time  to  the  study  of  the  mathematical  problems  connected 
with  aerial  surveying.  A  draftsman  was  also  detailed 
for  a  portion  of  his  time  in  order  to  become  familiar  with 
the  process  of  compilation  of  data  from  photogi'aphs.  In 
this  way  preparations  ai-e  bemg  made  to  handle  photo- 
graphs as  they  are  received  from  the  Air  Services.  The 
nucleus  of  an  office  and  field  force  is  being  formed,  so  that 
when  the  time  comes  that  th?  Air  Services  will  be  able  to 
make  extensive  photographic  surveys  the  Coast  and  Geodetic 
Survey  will  be  ready  to  do  its  part  with  a  small  increase 
in  personnel  and  the  charts  of  the  United  States  will  be 
closer  to  perfection,  as  far  as  topographic  features  are 
concerned,  than  they  ever  have  been  before. 

Too  much  stress  can. not  be  laid  on  this  successful  method 
of  revising  our  shore  topography,  emphasizing  accuracy, 
economy,  and  speed.  But  the  Coast  and  Geodetic  Survey 
does  not  maintain  airships  and  seaplanes,  and  unless  there 
is  greater  co-operation  from  the  Army  and  Navy  Air  Serv- 
ices valuable  time  will  be  lost  in  supplying  for  charts  and 
maps  important  information  for  commei'cial  purposes  on 
sea  and  land. 

Paint  Research  To  Be  Undertaken 

Research  into  the  problems  of  the  protecting  power 
md  durability  of  paint  on  wood  is  being  planned  by  the 
Engineering  Foundation.  It  is  likely  that  the  organ- 
ization of  the  proposed  investigation  will  be  directed 
jointly  by  the  Foundation,  the  Division  of  Engineering, 
and  the  Division  of  Chemistry  and  Chemical  Technology 
of  the  National  Research  Council.  The  Foundation  says 
that  in  view  of  the  great  annual  expenditure  for  paint, 
about  $300,000,000,  it  is  important  to  have  dependable 
information  on  the  durability  both  of  paint  and  of  the 
wood  which  it  protects. 


First  Unit  for  Queenston-Chippawa 
Water  Power  Plant  Opened 

ON  DEC.  28,  1921,  the  first  unit  of  the  new  Queens- 
ton-Chippawa hydro-electric  power  plant  around 
Niagara  Falls  was  turned  over  with  appropriate 
dedicatory  exercises.  This  marks  the  beginning  of  the 
service  of  the  550,000-hp.  development  started  before  the 
war  by  the  government  of  Ontario  under  the  direction  of 
the  Hydro-Electric  Power  Commission  of  Ontario.  On 
the  opposite  page  are  shown  some  views  of  the  com- 
pleted project,  which  has  been  described  frequently  in 
Engineering  News-Record.  As  a  matter  of  record  here, 
however,  there  are  set  down  below  the  main  features  in 
the  development. 

The  project  takes  water  from  the  Niagara  River  on 
the  Canadian  side,  about  IJ  miles  above  the  Falls,  and 
delivers  it  through  a  canalized  river  and  dug  canal  a 
total  distance  of  131  miles  to  a  power  house  under  the 
bluff  on  the  lower  river  5  miles  below  the  Falls.  The 
upper  4}  miles  of  this  channel  is  in  the  Welland  River, 
whose  flow  is  reversed  for  that  distance,  and  the  canal 
section  partly  through  rock  and  partly  in  earth  cut  is 
8h  miles  long.  Approximately  15,000  sec.-ft.  will  be 
delivered  through  the  canal  to  the  forebay,  at  a  level  305 
ft.  above  the  tail  water.  The  total  fall  between  Lake 
Erie  and  Lake  Ontario  is  327  ft.,  so  that  only  22  ft.  is 
lost  in  the  fall  of  the  Niagara  River  and  in  the  canal. 
The  estimated  total  output  of  the  canal  is  550,000  hp., 
but  at  present  only  275,000  hp.  is  to  be  developed,  with 
five  55,000-hp.  reaction  turbines  of  the  vertical  single- 
runner  type.  These  are  connected  to  generators  gen- 
erating at  12,000  volts  and  25  cycles.  The  voltage  is 
increased  to  110,000  for  distribution. 

The  intake  at  the  mouth  of  the  Welland  River  was 
designed  as  a  fingering  tube  arrangement  drawing  in 
water  on  the  bottom  element  of  the  cylinder,  but  con- 
struction of  this  instake  has  not  been  carried  beyond 
laying  dry  the  site  inside  a  coffei-dam.  The  Welland 
River  section  was  dredged  by  cableway  excavators  and  by 
hydraulic  machine,  and  the  dredge  worked  its  way  for  a 
mile  up  the  canal  section.  From  this  point  the  canal  is 
all  in  rock  with  the  exception  of  a  built  up  rock-filled 
section  2,500  ft.  long  across  the  gorge  just  above  the 
Whirlpool,  a  relic  of  a  former  course  of  the  Niagara 
River.  Where  the  canal  is  in  rock  the  sides  and  bottom 
are  lined  with  concrete  for  the  purpose  of  increasing  its 
carrying  capacity,  and  in  the  Whirlpool  section  the  side 
slopes  are  heavily  paved  with  concrete.  The  section  of 
the  river  is  150-ft.  bottom  width  with  slopes  of  2  on  1, 
through  the  main  rock  cut  48  ft.  wide  at  the  concrete 
lining.  There  is  a  1  on  2  rock-paved  earth  slope  above 
the  rock  cut  where  conditions  require  it.  In  the  Whirl- 
pool the  bottom  width  is  10  ft.  with  a  slope  of  1]  on  1. 
At  one  point  the  bottom  of  the  canal  is  145  ft.  below  the 
original  ground  level.  The  maximum  depth  of  cut  in 
earth  is  80  ft.  and  in  rock  85  ft.  The  depth  of  the 
water  in  the  canal  is  from  35  to  4Q  ft.  The  amount  of 
material  excavated  from  the  canal  proper  is  over 
17,000,000  cu.yd.  of  earth  and  rock.  The  earth  excava- 
tion amounts  to  13,200,000  and  the  rock  excavation  to 
4,182,000.  Concrete  in  the  amount  of  450,000,000  cu.yd. 
has  been  used. 

Early  estimates  of  the  cost  of  the  canal,  made  before 
the  increased  costs  due  to  war,  have  been  greatly 
exceeded.  Wjjile  the  figures  are  not  now  given  out,  it 
is  reported  that  the  totai  cost  will  be  between  $55,000,- 
000  and  $60,000,000  for  the  completed  installation. 
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Views  of  the  Completed  Queenston-Chippawa    Hydro-Electric  Development  Around 

Niagara  Falls  in  Ontario 
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Lake  Coal  Dock  with  Unloading  and  Handling  Plant 

Crib  and  Concrete  Dock— 571  ft.  Bridge  with  10-ton  Grab  Unloads  625  Tons  Hourly  from  Ship 
Screen  and  Conveyor  Plants — 500,000  Tons  Storage 


FOR  handling  coal  brought  by  water  from  the  lower 
lake  ports,  there  are  at  Duluth,  Superior  and  other 
points  at  the  head  of  the  Great  Lakes,  large  coal  docks 
equipped  with  machinery  for  unloading  vessels,  stock- 
ing and  screening  coal  and  shipping  it  by  rail  for  dis- 
tribution through  the  Northwest.  These  large  storage 
facilities  enable  the  fuel  companies  to  supply  their  ter- 
ritory during  long  winter  periods.  One  of  the  largest 
of  these  coal  handling  and  storage  docks  is  the  new 
Dock  No.  4  of  the  North  Western  Fuel  Co.  at  Rice's 
Point,   on   Superior  Bay,   Duluth,   Minn. 

This  dock  and  its  coal  handling  bridge  are  shown  in 
Fig.  1,  with  a  general  layout  plan  in  Fig.  2.  The  filled 
area  is  500  x  1,765  ft.  and  has  on  one  side  a  vessel  slip 
150  ft.  wide  and  1,565  ft.  long,  with  about  26  ft.  of 
water.    On  the  dock  there  is  storage  capacity  for  about 


For  the  front  track  of  the  coal  handling  bridge,  white 
oak  ties  are  embedded  in  the  concrete,  the  rails  resting 
on  steel  tie  plates  and  being  fastened  with  screw  spikes. 
For  the  rear  track,  there  is  a  reinforced-concrete  girder 
on  3-pile  bents  spaced  3  ft.  c.  to  c.  with  i-in.  steel 
plates  or  ties  3^  ft.  long  embedded  in  the  concrete. 
These  plates  are  4-in.  wide,  except  for  9-in.  plates  at 
the  rail  joints,  and  the  rails  are  secured  by  clips  on 
U-shaped  anchor  bolts.  The  rails  weigh  100  lb.  per 
yard  and  have  special  splice  bars  to  allow  the  passage 
of  the  rail  clamps  of  the  coal  handling  bridge.  Con- 
crete bumping  blocks  at  the  ends  of  the  tracks  are  fitted 
with  timber  bumpers  and  rope  mats  as  shock  absorbers. 

A  traveling  bridge  with  trolley  and  grab  bucket,  Fig. 
1,  is  installed  for  unloading  vessels  and  for  stocking 
and    reclaiming   the   coal.      Its    unloading   capacity    is 


FIG.  1.  COAL  HANDLING  BRIDGE  ON  DOCK  NO.  4,  NORTHWESTERN  FUEL  CO.,  DULUTH,  MINN. 


400,000  tons  of  bituminous  coal  and  90,000  tons  of 
anthracite,  with  provision  for  future  increase  in  the 
latter.  As  the  two  kinds  of  coal  have  to  be  handled 
separately  and  graded  into  various  commercial  sizes, 
there  is  elaborate  equipment  for  screening,  conveying 
and  storing,  and  also  for  loading  the  different  sizes  into 
box  cars  and  gondola  cars  for  shipment,  and  into 
wagons  and  motor  trucks  for  local  distribution.  Bunker 
coal  can  be  supplied  to  harbor  boats  by  a  smaO  fueling 
plant  at  the  head  of  the  dock. 

Dock  Construction — Timber  cribs  24  and  26-ft.  wide, 
with  sand  filling  and  concrete  caps,  form  the  sides  of 
the  dock  as  shown  in  Fig.  3,  the  inclosed  space  being 
filled  with  sand  pumped  in  by  dredges.  The  cribs  were 
built  in  a  neighboring  slip,  floated  to  site,  completed  to 
the  full  height  of  28  ft.  and  then  loaded  and  sunk  in  a 
dredged  trench.  They  are  secured  by  anchor  and  brace 
piles  inside  of  the  rear  wall.  The  heavy  concrete  cap 
on  the  dock  wall  has  buttresses  spaced  18  ft.  c.  to  c, 
extending  below  and  behind  the  wall  and  resting  on  in- 
terior piling.     Expansion  joints  are  placed  every  160  ft. 


about  625  tons  per  hour  when  working  in  free  coal. 
With  a  span  of  342  ft.  between  supports  the  total  length 
of  the  bridge  is  increased  to  57U  ft.  by  a  hinged 
apron  at  the  water  end  and  a  cantilever  extension  at 
the  rear  end.  The  operating  speeds  are  200  ft.  per 
minute  for  hoisting,  1,000  ft.  for  trolley  travel  and  50 
to  70  ft.  for  traversing  along  the  dock.  Ordinary  un- 
loading is  done  with  a  10-ton  clamshell  bucket  6 J  ft. 
wide,  with  a  spread  of  22  ft.  For  cleaning  up  cargo 
in  the  hold  a  6-ton  bucket  is  used,  having  a  width  of 
12  ft.  and  a  spread  of  24  ft.  The  buckets  have  a  clear- 
ance of  50  2   ft.  above  the  dock  floor. 

Eight  30-in.  single-flanged  wheels  travel  on  the  front 
track  and  seventeen  24-in.  wheels  on  the  rear  track.  All 
wheels  are  driven  from  a  200-hp  motor,  but  a  clutch 
provides  for  traversing  the  front  or  shear  end  while 
the  rear  end  remains  stationary,  thus  permitting  the 
bridge  to  be  skewed  about  6  deg.  on  either  side  of 
its  normal  center  line.  This  arrangement  avoids  undue 
stress  when  the  bridge  gets  out  of  square  with  its 
tracks,  due  to  high  wind  or  slipping  of  the  wheels,  and 


January   19,   1922 


ENGINEERING     NEWS-RECORD 


it  also  enables  the  bridge  to  be 
squared  up  when  necessaiy. 
Incidentally,  it  assists  in  ad- 
justing the  head  of  the  bridge 
to  vessel  hatches. 

For  control  of  bridge  move- 
ments there  is  an  automatic 
cutout  which  operates  at  the 
speed  limit,  a  solenoid  brake 
and  automatic  rail  clamps. 
The  brake  and  clamps  are  nor- 
mally applied,  being  released 
only  when  the  bridge  is  to  be 
moved.  The  three  devices  are 
interlocked  so  as  to  operate  in 
proper  order.  Collectors  on 
the  rear  leg  of  the  bridge  take 
current  from  conductors  of 
4  X  4-in.  steel  angles  along  the 
track. 

An  elaborate  plant  for 
screening  and  sizing  bitumi- 
nous coal  is  mounted  on  the 
rear  tower  or  pier  of  the  coal- 
handling  bridge,  as  shown  in  Fig.  4.  This  plant 
provides  for  loading  coal  into  cars  and  it  can  also  trans- 
fer the  smaller  sizes  to  stock  piles  or  to  six  stationary 
bins  on  the  dock  by  bucket  elevators  and  belt  conveyors. 
On  the  bridge  tower  are  four  50-ton  bins,  one  of  which 
is  for  run-of-pile  coal  and  is  loaded  directly  from  the 
clamshell  bucket.  The  others  are  placed  under  the 
screens  which  prepare  stove,  nut  and  screening  sizes. 
The  flow  diagram  of  the  bituminous  coal  handling  plant 
is  shown  in  Fig.  5. 

All  sizes  of  coal  can  be  delivered  into  box  cars  by 
means  of  two  box-car  loaders  and  two  loading  booms 
with  belt  conveyors,  the  latter  being  used  also  for  load- 
ing open  cars.  It  is  possibe  to  load  two  cars  simulta- 
neously on  either  one  or  two  tracks.  The  loading  capac- 
ity of  this  bituminous  plant  varies  from  2,000  to 
6,000  tons  in  a  10-hour  day.  depending  upon  whether 
gondolas  or  box  cars  are  being  loaded,  and  also  whether 
the  loading  is  done  at  one  or  two  points. 

For  local  distribution  of  bituminous  coal  there  are 
six  300-ton  bins  along  the  rear  of  the  dock  (see  Figs. 
I  and  2),  each  equipped  with  screens  for  sizing  the 
coal  and  with  chutes  for  loading  wagons  or  motor  trucks 


113 


Typico\  Cro&s-SecVion 

PIG.  3.     CRIB  DOCK  WALL  WITH  CONCRETE  CAP  AND  GIRDER 


at  the  rate  of  about  1,000  tons  in  ten  hours.  For  supply- 
ing fuel  to  harbor  vessels  there  is  at  the  end  of  the 
dock  a  plant  with  a  timber  runway,  clamshell  bucket  and 
.scraper  bucket,  operated  by  an  electric  hoist.  These 
buckets  serve  a  weighing  hopper  mounted  on  a  50-ton 
scale  and  feeding  a  belt  conveyor  operating  onl  an 
adjustable  boom. 

Anthracite  coal  is  stored  under  cover  in  a  frame 
building  480  x  288  ft.,  inclosed  by  timber  bulkheads 
and  having  a  flat  roof  with  hatchways  9  x  22  ft.  for  the 
clamshell  buckets.  The  flow  diagram  for  this  section  of 
the  plant  is  shown  in  Fig.  6. 

For  removal  of  anthracite  from  the  storage  building 
there  is  a  36-in.  belt  conveyor,  No.  1  (see  Fig.  6),  517  ft. 
long,  located  in  a  reinforced-concrete  tunnel  on  pile 
foundations.  This  tunnel.  Fig.  7,  extending  the  full 
width  of  the  building,  has  a  semicircular  roof  with 
openings  fitted  with  chutes  and  undercut  gates  spaced 
8  ft.  c.  to  c,  staggered  on  opposite  sides  of  the  tunnel. 
An  electrically  propelled  feeder  travels  above  the  con- 
veyor and  delivers  the  coal  from  the  chutes  to  the  belt. 
Coal  that  does  not  flow  by  gravity  to  the  tunnel  is 
trimmed  to  it  by  means  of  flying  stee!  scrapers  operated 
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PIG.  5.     FLOW  DIAGRAM  OP  BITUMINOUS  COAL. 

in  pairs  on  single  cables,  handled  by  an  electric  hoist. 

An    inclined   36-in.    belt   conveyor,    No.    2,    at    right 
angles  to  No.  1  and  284  ft.  long,  receives  the  coal  from 
the  latter  and  transfers  it  to  the  shipping  pocket.    Each 
of  these  conveyors  has  a  capacity  of  300  tons  per  hour 
at  a  belt  speed  of  250  ft.  per  minute.     A  bifurcated 
chute  with  a  flop  gate  at  the  head  of  No.  2  conveyor 
passes  the  stove  and  egg  coal  to  cargo  screen  No.  1  or  the 
nut  coal  screen  No.  2.    These 
screens    are    of    the    balanced 
horizontal  shaking  type,  C  ft. 
wide  and  33  ft.  and  43  ft.  long. 

When  cargo  egg  or  stove 
coal  is  to  be  screened,  the  coal 
is  delivered  to  screen  No.  1, 
from  the  lower  deck  of  which 
the  nut  and  smaller  coal  passes 
to  No.  2  screen,  where  it  is 
re-sized  into  nut,  pea,  buck- 
wheat and  dust.  Screen  No.  1 
also  has  a  perforated  section 
for  separating  stove  from  egg, 
the  latter  passing  to  a  225-ton 
pocket,  while  the  stove  is  con- 
veyed to  a  450-ton  pocket.  The 
dust  is  diverted  to  a  225-ft. 
flight  conveyor  which  carries 
it  either  to  the  dust  bin  or  the 
degradation  shed^  where  the 
small  sizes  produced  in  han- 
dling are  again  screened. 

The  1,600-ton  shipping 
pocket  is  divided  into  com- 
partments for  egg,  stove,  nut, 
pea,  buckwheat  and  dust  sizes, 
each  compartment  loading 
trucks  and  wagons  by  two 
chutes  with  undercut  gates, 
screen  plates  and  hinged  load- 


ing aprons.  The  degradation 
or  undersize  material  is  carried 
by  16-in.  belt  conveyors  to  a 
bucket  elevator,  No.  9,  which 
either  delivers  it  to  No.  2 
screen  for  re-sizing  or  diverts 
it  to  the  flight  conveyor  for 
stocking  in  the  degradation 
shed.  For  rail  shipments,  the 
pocket  has  13  undercut  gates 
which  deliver  coal  to  a  42-in. 
steel  apron  conveyor,  No.  3,  120 
ft.  long  and  running  at  80  ft. 
per  minute.  This  conveyor  in 
turn  delivers  the  coal  to  No.  3 
screen,  the  upper  deck  of  which 
takes  out  any  dust,  buckwheat, 
pea  and  nut  sizes  which  may 
have  been  made  in  the  pockets. 
The  small  or  degradation  coal 
passing  through  this  screen  is 
delivered  to  16-in.  degradation 
belt  conveyor  No.  7,  which  in 
(vfaqoni  |wb^  l^ta^  [vfa^  turn  delivers  it  to  No.  9  bucket 
elevator  for  rehandling. 

Handling  "Degradation"  Coal 
— In  preparing  coal  for  shipment,  degradation  material 
is  removed  and  finally  separated  into  the  smaller  com- 
mercial sizes.  In  the  6,000-ton  degradation  shed  is  a 
crib  tunnel  with  gate  openings  10  ft.  apart,  through 
which,  in  reclaiming,  mixed  degradation  material  is  de- 
livered to  belt  conveyor  No.  7,  which  carries  it  to  No.  9 
elevator  for  delivering  it  to  No.  2  screen,  where  it  is  re- 
sized. 
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FIG.  4.    SCREENING  AND  LOADING  PtiiNT  ON  COAL  HANDLING  BRIDGE 
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Flying  scrapers  of  the  type  described  previously  are 
used  for  trimming  coal  to  this  tunnel. 

The  coal  passing  over  No.  3  screen  is  carried  by  a 
42-in.  inclined  belt  conveyor,  Na.  3i,  to  the  loading  shed 
for  loading  to  cars,  vi'here  it  is  delivered  to  a  42-in. 
hinged  shuttle  belt  conveyor  on  loading  boom  No.  10. 

Power  and  Miscellaneous  Equipment 

Alternating  current  at  13,200  volts,  purchased  from 
the  Great  Northern  Power  Co.,  is  delivered  by  under- 
ground feeders  at  a  substation,  where  it  is  converted 
to  600-volt  direct  current  by  transformers  and  rotary 
converters.  For  weighing  shipments  from  the  dock, 
there  is  a  150-ton  track  scale  for  cars,  and  one  20-ton 
and  two  15-ton  scales  for  trucks  and  wagons.  The  track 
scale  is  set  1.5  ft.  above  yard  level  to  give  a  starting 
grade  of  about  1  per  cent  from  the  scale. 

Railway  tracks  are  laid  with  85-lb.  rails  and  No.  7 
and  No.  11  frogs;  tamarac  ties  are  used  on  straight 
track,  curves  having  white  oak  ties,  steel  tie  plates  and 
bridle  bars.  A  50-hp.  electric  reversing  car-puller 
mechanism,  with  endless  rope  system,  serves  all  loading 
tracks,  there  being  seventeen  push  button  stations  to 
start,  stop  and  reverse  the  car  puller  rope.  The  entire 
dock  is  floored  with  2-in.  maple  plank  laid  on  2  x  6-in. 
mudsills  about  4  ft.  c.  to  c,  except  that  driveways  have 
3-in.  maple  plank.  A  steam  fire  pump  serves  1,300  ft. 
of  pipe  having  2^-in.  hose  valves  about  200  ft.  c.  to  c, 
and  a  6-in.  fire  main  along  the  north  side  of  the  dock  ia 
connected  to  a  city  main  and  accessible  to  the  fire  de- 
partment. There  are  also  hose  carts  and  closets  and  a 
number  of  fire  extinguishers  in  the  buildings.  A  brick 
service  building  contains  the  dock  offices,  stoi-eroom, 
machine  and  electric  repair  shops,  and  quarters  for  the 
men.  These  quarters  have  hot  and  cold  water  and  toilet 
facilities,  including  shower  baths  and  lockers. 

Engineers  and  Contractors 

For  the  pri'-  ipal  parts  of  the  work  the  contractors 
were  as  follows:  Dredging  and  filling,  Great  Lakes 
Dredge  &  D'ck  Co.,  Duluth;  timber  cribs,  bridge  tracks, 
concrete  c.  ib  caps  and  a  large  portion  of  the  struc- 
tures, Morris  &  Dougherty  and  Peppard  &  Fulton,  St. 
Paul  and  Minneapolis;  coal  handling  bridge,  Brown 
Hoisting  Machinery  Co.,  Cleveland,  Ohio,  anthracite 
handling  equipment,  Jacobsen  &  Schraeder,  Chicago; 
sub.station  equipment,  Westinghouse  Electric  &  Manu- 
facturing Co.  Scales,  scrapers,  fire  service  system,  com- 
pressed air  system,   garage,   electrical  equipment   and 
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FIG.  6.     FLOW  DIAGRAM  OF  ANTHRACITE  COAL 


feeders  and  the  boat  fueling  plant,  were  installed  by  the 
North  Western  Fuel  Co.  with  its  own  forces.  The 
concrete  girder  and  pier  type  of  construction  for  the 
front  bridge  track  (Fig.  3)  was  suggested  and  designed 
by  the  firm  of  Toltz,  King  &  Day,  consulting  engineers, 
St.  Paul. 

The  general  layout  and  detail  design  of  this  dock  are 
the  result  of  a  study  of  requirements  and  local  condi- 
tions, in  which  there  was  close  co-operation  between 
the  management,  the  operating  and  engineering  depart- 
ments and  the  equipment  manufacturers.  Nathaniel 
Hanson  was  assistant  engineer  in  charge  of  office  work ; 
L.  Morris  Mitchell,  engineer  in  charge  of  construction 
from  early  in  1919  to  the  completion  of  the  work;  and 
Norman  W.  Rose,  electrical  engineer.  All  design,  con- 
struction and  installation  were  under  the  direction  of 
G.  H.  Hutchinson,  chief  engineer  of  the  North  Western 
Fuel  Co.,  St.  Paul,  Minn. 
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Relocation  on  the  South  African 
Government  Railways 

Easier  Grades  and  Curves  on  Detour  Lines — Better 

Operating  Conditions — Tunnels,  Heav^ 

Earthwork,  Slides  in  Cuts 

A  SEVENTY-MILE  relocation  in  rough  country, 
i-educing  curvature  50  per  cent  and  maximum 
grades  from  3.3  per  cent  to  1.5  per  cent,  to  permit 
handling  traffic  in  fewer  and  heavier  trains  without 
pushers,  is  an  example  of  improvement  and  relocation 
work  being  carried  out  on  the  South  African  Govern- 
ment Railways  to  meet  the  requirements  of  increasing 
traffic.  This  relocation  is  in  Natal,  on  the  line  from 
the  port  of  Durban  to  the  inland  city  of  Pietermaritz- 
burg,  a  railway  center,  at  an  elevation  of  2,218  ft., 
beyond  which  lines  extend  to  the  interim*.  It  is  this 
line  which  has  been  selected  as  the  first  section  of  an 
electrification  program,  as  noted  in  Engineering  Netvs- 
Record  of  Jan.  29,  1920,  p.  227,  and  Sept.  16,  1920, 
p.  558.  A  map  of  the  old  and  new  locations  is  shown 
in  one  drawing,  with  profiles  of  the  principal  part  of  the 
work  in  another.  All  lines  are  of  3  ft.  6  in.  gage. 
Heavy  grades  and  excessive  curvature  characterized 
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THIRTY-FOOT  CONCRETE  CULVERT  IN  HIGH  PILL,  ON 
.SOUTH  AFRICAN  RAILWAY 

traffic,  leaving  important  sections  of  the  old  line  in 
operation  for  local  service  and  as  a  relief  track. 
Originally  it  was  the  policy  to  follow  the  old  location  as 
much  as  possible,  which  prevented  any  comprehensive 
improvement. 

The  heaviest  work  of  the  entire  line  is  that  between 
Durban  and  Cato  Ridge.  On  the  original  location  from 
Booth  Junction  (just  outside  Durban)  there  are  grades 
of  3.3  per  cent  in-  both  directions,  as  shown  by  the 
profile.    Between  Drummond  and  Alverstone  is  a  grade 
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LINE  REVISION  BETWEEN  DURBAN   AND  PIETERMARITZBURG,   SOUTH  AFRICAN   GOVERNMENT  RAILWAYS 


the  original  line,  which  was  built  more  than  forty  years 
ago.  It  is  considered  that  the  3.3  per  cent  limiting 
grades  and  300-ft.  radius  curves  were  reasonable,  but 
that  an  unnecessary  amount  of  curvature  was  intro- 
duced owing  to  the  fact  that  then  train  resistance  due 
to  curvature  was  not  realized  as  it  is  today.  In  many 
cases  sharp  curves  were  introduced  on  maximum  grades 
without  compensation,  so  that  the  actual  grade  was 
equivalent  to  about  4  per  cent.  As  early  as  1895,  re- 
duction of  curvature  had  been  considered,  with  local 
relocation.  At  that  time  the  inward  or  westbound  traffic 
was  by  far  the  more  important,  but  in  1905  the  coal 
traffic  from  the  interior  to  the  coast  had  increased  to 
such  an  extent  that  it  was  54  per  cent  of  the- total,  so 
that  attention  had  to  be  given  to  improving  conditions 
for  eastbound  movements. 

A  policy  of  improvement  was  ad'Tptd  by  the  govern- 
ment in  1903,  but  progress  has  been  slow,  as  the  pro- 
gram was  to  extend  the  work  over  a  term  of  twenty 
years.  In  the  meantime,  however,  the  traffic  capacity 
has  been  increased  by  the  introduction  of  more  powerful 
locomotives.  On  the  eastern  section,  from  Durban  to 
Cato  Ridge,  the  new  line  is  entirely  independent  of  the 
old  location.  From  Cato  Ridge  to  Pietermaritzhurg 
there  are  short  stretches  of  improved  line  and  double 
tracking  on  the  old  line,  with  a  long  single  track  reloca- 
tion. The  present  policy  on  all  improvements  is  to 
build  long  stretches  of  new  line  to  take  the  bulk  of  the 


of  3.3  per  cent  against  the  heavy  eastbound  traffic,  so 
that  two  pusher  engines  and  two  crev/s  are  required. 
Freight  train  loads  on  this  old  line  are  limited  to  245 
tons  westbound  and  540  tons  eastbound. 

Surveys  for  relocation  have  been  made  at  different 
times  since  1902,  but  the  route  was  not  selected  defi- 
nitely until  1914.  This  route  results  in  a  much  more 
regular  profile  or  grade  line.  On  the  new  location  the 
maximum  grades  are  1.5  per  cent  v/estbound  and  0.56 
per  cent  eastbound,  the  total  rise  and  fall  is  600  ft. 
less,  the  distance  is  only  600  ft.  longer.  The  sharpest 
curves  are  of  495  ft.  instead  of  300  ft.  radius  and  the 
total  curvature  is  reduced  50  per  cent,  the  original 
curvature  averaging  360  deg.  per  mile.  Train  loads  will 
he  increased  to  700  tons  westbound  and  1,000  tons  east- 
bound,  without  the  aid  of  pushers.  Further,  the  im- 
proved conditions  will  permit  (he  number  of  freight 
trains  between  Durban  and  (Jato  Ridge  to  be  reduced 
from  32  to  18  daily,  by  heavier  loading,  with  a  reduc- 
tion in  time  of  two  hours  for  each  round  trip. 

Ten  tunnels  are  recjuired,  aggregating  11,040  ft 
All  are  lined  with  concrete.  The  largest  are  the 
Deville  and  Shongweni  tunnels,  3,003  and  2.980  ft.  long, 
in  granite  and  sandstone.  Heavy  earthwork  is  encoun- 
tered, the  total  excavation  being  about  4.500,000  cu.yd. 
A  concrete  bridge  across  the  Umhlatuzan  River,  with 
seven  arch  spans  of  30  ft.,  having  the  rail  level  85  ft. 
above  the  water,  is  the  most  important  structure  on  the 
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main  line.  Near  Clairwood  the  same  I'iver  is  crossed 
by  a  double  track  bridge  having  ten  plate  girder  spans 
on  concrete  piers  with  concrete  pile  foundations.  A 
30-ft.  concrete  arch  culvert  carrying  Sterk  Spruit  (or 
creek)  through  a  high  double  track  embankment  near 
Gliflfdale  is  shown  in  one  of  the  views. 

Ten  stations  are  provided,  at  each  of  which  is  a 
passing  siding  1,900  ft.  long.  The  track  is  laid  with 
80-lb.  rails  on  native  hardwood  ties.  Work  has  been 
delayed  by  bad  weather  and  the  shortage  of  railway  and 
building  materials,  especially  cement,  but  it  was  expected 
to  have  the  grading  and  tunnels  completed  during 
1921.  The  cost  of  the  new  line  between  Durban  and 
Cato  Ridge  will  be  about  $5,000,000. 


ZAOO 
2200 
2000 
1600 
$1600 


uj   I  ^%^    =.-5. 


I- 


is;  uj-e' 

12  4 


of  considerable  trouble.  At  one  point  the  sliding  hillside 
was  checked  in  1917  by  building  a  toe,  on  the  up-hill  side 
of  the  roadbed,  consisting  of  5,000  tons  of  stone  an- 
chored by  old  rails  on  steel  ties.  The  ties  were  placed 
vertically,  with  the  horizontal  rails  forming  an  anchor- 
age. Three  or  four  rows  of  ties  were  used,  with  rock 
filling  between  them.  In  addition,  forty-eight  concrete 
struts  were  built  under  the  track,  transmitting  the  pres- 
sure to  solid  ground  on  the  down-hill  side  of  the  cut. 
This  proved  successful  until  the  severe  storms  and  floods 
of  1917  occurred,  when  the  saturated  hillside  slid  down 
and  blocked  a  number  of  cuts.  Extensive  works  were 
needed  to  give  permanent  relief  from  such  occurrences. 
In  this  section  of  the  old  line  five  pusher  engines 
with  seven  crews  were  required 
to  help  all  trains  from  Merrivale 
I  to   Nottingham    Road.      Freight 

I  ^  __.\  trains  were  limited  to  270  tons 

I I  ^  ^      westbound   and    730    tons    east- 
1 1  ^  I  ^      bound,  but  on  the  relocated  line 
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On  the  western  section,  from  Cato  Ridge  to  Pieter- 
maritzburg,  there  is  a  long  ruling  grade  of  3.3  per 
cent  from  Pentrich  to  Fox  Hill,  opposed  to  the  heavy 
eastbound  traffic.  A  long  single  track  relocation 
eliminates  this  operating  obstacle.  With  an  increase  of 
?-mile  in  distance  the  new  line  reduces  the  maximum 
grade  eastbound  to  1  per  cent  and  westbound  to  1.43 
instead  of  2.1  per  cent;  the  sharpest  curves  are  of  720 
ft.  instead  of  300  ft.  radiu.';,  the  total  curvature  is  re- 
duced by  2,317  deg..  total  rise  and  fall  is  reduced  by 
235  ft.,  and  five  pusher  engines  have  been  released. 

Very  heavy  earthwork  has  been  required.  The  total 
cost  of  the  improvement  of  the 
western  section,  including  the 
relocation  and  two  stretches 
of  double  tracking  on  the  old 
line  will  be  about  $2,100,000. 
An  existing  branch  from 
Thornville  to  Richmond  makes 
it  necessary  to  retain  the  old 
line  in  service,  an  arrangement 
which  fits  in  with  the  present 
policy  of  keeping  the  old  line.'' 
for  local  and  auxiliary  service, 
as  noted  above. 

West  of  Pietermaritzburg, 
on  the  main  line  to  Ladysmith 
and  .lohannesburg,  improve- 
ments have  been  made  for 
about  fifty  miles,  including  re- 
location, grade  reduction  and 
double  tracking.  On  the  first 
twelve  miles  there  is  a  tunnel 
2,727  ft.  long.  Extensive  slides 
in  the  long  cuts  were  a  cause 


these  loads  will  be  increased  to  415  and  1,000  tons  re- 
spectively. The  length  of  this  improved  section  is  21  j 
miles,  an  increase  of  li  miles,  with  maximum  grade  of 
2  per  cent  westbound  and  1.5  build  per  cent  eastbound, 
162  ft.  reduction  in  rise  and  fall,  curves  of  495  ft.  in- 
stead of  300  ft.  radius,  and  a  reduction  of  3,114  deg.  in 
total  curvature. 

The  importance  of  this  Cato  Ridge-Clairwood  reloca- 
tion is  evidenced  by  the  following  statement  in  the  re- 
port for  1920-21  by  R.  C.  Wallace,  the  present  chief 
civil  engineer  of  the  government  railways:  "This 
deviation  embraces  the  heaviest  piece  of  railway  con- 
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struction  in  the  Union  of  South  Africa,  and  must 
certainly  rank  high  in  the  records  of  railway  construc- 
tion in  any  part  of  the  world.  But  although  the  con- 
struction work  has  been  of  such  magnitude,  the  real 
engineering  problem  was  the  survey,  which  is  the  most 
brilliant  piece  of  location  ever  done  in  South  Africa. 
It  will  always  remain  an  eloquent  testimony  to  the  rail- 
way engineering  skill  of  this  country." 

The  improvement  works  are  being  carried  out  under 
the  direction  of  Sir  W.  W.  Hoy,  general  manager,  Rail- 
ways and  Harbors,  Union  of  South  Africa.  A.  M.  Tip- 
pett  is  engineer  in  chief,  and  A.  J.  Beaton  has  been 
acting  engineer  in  chief  during  Mr.  Tippett's  absence  in 
Europe. 

Low  Friction  Loss  in  Twenty-Five- Year 
Old  Cast-Iron  Pipe 

By  Thomas  F.  Wolfe 

Secretary,  The  Cast  Iron  Pipe  Publicity  Bureau,  Chicago.  111. 

IN  THE  design  of  water-works  systems  the  common 
practice  is  to  assume  that  the  loss  of  head  due  to 
friction  increases  with  the  age  of  the  pipe.  The 
standard  formulas  for  friction  loss  take  this  fact  into 
account.  In  many  cases  it  is  time  that  the  friction 
increases  with  the  age  of  the  pipe  but,  with  certain 
waters,  the  loss  does  not  increase  appreciably  even 
over  a  great  number  of  years.  Although  the  use  of 
formulas  that  pre-suppose  an  increased  friction  loss 
with  age  is  on  the  safe  side,  it  will  pay  in  many 
instances  to  investigate  the  quality  of  the  water  that 
is  to  flow  through  the  lines  and  to  base  the  size  of  the 
pipe  on  the  probable  condition  of  that  particular  pipe 
after  a  number  of  years'  service.  Along  these  lines 
some  information  was  unearthed  in  a  recent  water  sur- 
vey for  leakage  made  at  Hammond,  Ind.  The  data  cited 
below  were  not  collected  for  the  purpose  of  determining 
friction  loss  but  as  ordinary  care  was  taken  in  making 
readings,  and  the  length  of  pipe  tested  was  more  than 
15,000  ft.  a  slight  error  in  pressure  readings  would 
make  little  difference  in  resulting  coefficients. 

FRICTION  F.^CTORS  IN  AN  OLD  24-IN.  CAST-IRON  PIPE 


Loss 
Between 
Observation 
Velocity    Points,  Lb.* 


4  75 
4.24 
4.30 


Loss  in 
Feet,  per 

1,000  Ft. 
3.00 
2.53 
2.38 
2.23 


. CoefRcient  - 

Hazen- 
Williams 
Formula 
131.4 
140.8 
130.0 
136.5 


Loss  per 

1000  Ft. 

New  Pip.) 

by  West.  II 

3. 


3.64 
2.89 
2.97 


Average 134.7  0.0107 

*  No  difference  in  elevation  of  gauges. 

The  line  tested  was  a  24-in.  main  running  from  the 
pumping  station  at  the  shore  of  Lake  Michigan  to  the 
town  of  Hammond  about  five  miles  inland.  A  few  con- 
nections tap  into  this  main  near  the  pumping  station 
and  then  for  a  distance  of  16,000  ft.  there  are  no 
connections.  To  determine  the  leakage,  two  pitometer 
taps  were  installed,  the  distance  between  taps  being 
15,500  ft.  The  pipe,  coefficients  determined  by  traverse 
across  one  diameter  at  each  tap  were  0.82  for  the 
"inflow"  tap  and  0.83  at  the  "outflow"  tap.  A  20-min. 
flow  test  was  made,  taking  manometer  readings  every 
15  sec.  and  pressure  readings  every  minute.  In  order 
to  eliminate  possible  instrument  errors,  the  position 
of  the  pitometer  rods  was  reversed  after  half  the 
readings  were  made.  The  average  of  80  simultaneous 
readings  on  the  two  taps  indicated  no  readable  difference 
in  velocity.     While  this  showing  does  not  necessarily 


mean  an  absolute  absence  of  leaks,  the  leakage  is 
negligible. 

It  will  be  seen  from  the  above  results  that  in  spite 
of  the  fact  that  this  pipe  has  been  in  service  more  than 
25  years,  the  loss  in  head  is  less  than  that  shown  in 
Weston's  Tables  for  new  pipe,  and  the  coefficients  in 
both  the  Hazen-Williams  and  Kutter's  formulas  approach 
very  nearly  the  values  for  new  pipe.  The  piece  taken 
out  when  a  16-in.  cut  was  made  on  this  main,  showed 
that  the  coating  on  the  inside  as  well  as  the  outside 
was  in  perfect  condition. 

This  survey  was  made  by  W.  R.  Brown,  of  Chicago. 
John  Ericsor  of  Chicago  is  consulting  engineer. 

Why  New  York  City  Opposes 
The  Joint  Port  Plan 

AT  A  RECENT  meeting  of  the  municipal  engineers 
.  of  the  city  of  New  York,  Arthur  M.  Tuttle,  chief 
engineer  of  the  Board  of  Estimate  and  Apportionment 
of  the  city  of  New  York  read  a  paper  entitled  "The 
Narrows  Tunnel  and  Its  Relation  to  the  Port  of  New 
York  Problem."  After  a  prefatory  statement  of  the 
freight  handling  difficulties  in  the  port,  Mr.  Tuttle  de- 
scribed the  formation  of  the  Port  of  New  York  Author- 
ity and  made  the  following  reference  to  the  conflict  be- 
tween that  body  and  the  city,  particularly  in  reference 
to  the  port  development  scheme  of  the  former  (Engi- 
neering Nexus-Record,  Jan.  5,  1922,  p.  26)  and  the 
Narrows  Tunnel  scheme  of  the  latter  {Engineering 
News-Record,  Oct.  27,  1921,  p.  704) : 

From  the  date  of  the  creation  of  the  New  York-New 
Jersey  Port  and  Harbor  Development  Commission  to  the 
present,  there  seems  to  have  been  a  growing  hostility  to 
this  body  and  to  its  successor  on  the  part  of  the  municipal 
authorities  in  New  York  City,  who  are  given  no  voice  in 
the  formulation  or  management  of  the  proposed  undertak- 
ing, the  naturalness  and  occasion  for  which  it  is  not  difficult 
to  see.  The  intru'iion  of  the  state  into  the  management 
of  the  city  has  been  the  occasion  for  growing  resentment 
which  has  recently  been  emphatically  expressed.  It  is 
furthermore  evident  that  there  can  be  no  guarantee  that 
the  jealousy  of  local  community  interests,  which  it  is  sought 
to  avoid,  will  not  crop  out  with  equal  force  in  the  bi-state 
commission,  and  as  the  terms  of  the  proposed  union  of  port 
interests  are  so  binding  that  it  would  be  very  difficult  to 
withdraw  from  them  even  if  the  consolidation  of  interests 
should  later  prove  ineffective  or  unsatisfactory,  the  result- 
ing confusion  in  case  of  a  deadlock  might  prove  disastrous. 
Again,  the  pooling,  on  equal  terms,  of  the  economic^ interests 
of  a  single  community  of  nearly  6,000,000  inhabitants  with 
those  of  104  scattered  municipalities  having  a  total  popula- 
tion of  about  2,500,000  and  very  much  smaller  assets,  does 
not  represent  what  would  seem  to  be  a  sound  policy,  and 
particularly  when  the  issues  involved  are  of  only  a  general 
character  and  do  not  bear  with  equal  force  upon  the  respec- 
tive parties,  the  one  having  the  lesser  interest  taking  a  far 
less  risk  than  the  other  as  to  the  outcome  of  the  combination. 

If  the  principle  be  accepted  as  a  correct  one,  it  would  seem 
to  follow  that  similar  bi-state  commissions  should  take 
general  charge  of  the  water-supply,  drainage  and  sewerage, 
and  rapid  transit  problems  of  the  metropolitan  district  re- 
gardless of  state  lines.  While  such  an  arrangement  might  be 
considered  as  advantageous  in  many  respects,  the  conflict 
of  laws  and  interests  Ijy  reason  of  dual  jurisdiction  which 
could  not  be  fully  avoided,  with  the  possibility  of  resulting 
endless  confusion  and  clash  would  seem  to  warrant  very 
serious  hesitation  over  any  such  commitment,  but  would 
rather  point  either  to  a  joining  of  state  interests  only  in  the 
carrying  out  of  particular  and  clearly  defined  projects  or 
the  setting  up  of  an  independent  state  as  a  better  means 
of  securing  the  desired  end.  If  the  former  alternative  is 
selected,  it  would  also  seem  that  the  interests  of  the  City 
of  New  York,  financial  and  otherwse,  should  always  be 
recognized  by  at  least  giving  it  strong  direct  representation 
on  any  such  bi-state  commission  in  which  its  affairs  are 
so  deeply  concerned. 
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A     REVIEW     OF     BOOKS     AND     A     LISTING     OF     NEW     PUBLICATIONS 


Colonel  Prout's  George  Westinghouse 

A  LIFK  OF  GEOi:r,IC  Wl'-.STIXGHOUSK— Uv  Henrv  G.  Prout, 
r-.E..  A.J\I.,  EL.D,  Xi-w  YnrI; :  Charles  Scribner's  Sons.  Cloth; 
6  X  9  in.  ;  pu-  375  ;  9  illustrations      $2.50. 

The  writing  of  this  illuminating  biography  of  George 
Westinghouse  is  due  to  the  initiative  of  the  American 
Society  of  Mechanical  Engineers,  and  is  a  continuation 
of  the  effort  begun  twelve  years  ago  whe>n  the  John 
Fritz's  autobiography  was  published  under  the  auspices 
of  the  same  body.  The  committee  in  charge  of  the 
present  woi-k  was  composed  of  Charles  A.  Terry,  as 
chairman,  Paul  D.  Cravath.  Alexander  C.  Humphreys, 
James  H.  McGraw,  Charles  F.  Scott,  Lewis  B.  Stillwell 
and  Ambrose  Swasey.  The  writer  of  the  biography. 
Col.  Henry  G.  Pi-out,  was  well  qualified  for  the  work  by 
his  long  connection  with  Westinghouse,  as  president  of 
the  Union  Switch  &  Signal  Co.,  and  by  his  experience 
as  editor  of  the  Railroad  Gazette,  in  which  position  he 
was  conceded  to  be  one  of  the  leaders  in  American  tech- 
nical journalism.  He  brought  to  the  woi'k,  then,  a 
thorough  understanding  of  Westinghouse,  and  the  abil- 
ity to  put  hi.s  thoughts  in  writing. 

The  book  is  divided  into  two  general  parts:  (1)  The 
first  and  the  last  two  chapters  sketch  the  life  of 
Westinghouse,  picture  his  character,  and  interpret  the 
influence  of  his  efforts  on  human  progress;  (2)  the 
other  "'.-  ters  go  into  details  regarding  his  inventions 
and  enterprises. 

Taken  as  a  whole,  the  biography  will  appeal  chiefly 
to  engineers,  though  the  general  chapters  are  sure  to 
interest  and  be  of  value  to  any  reader.  The  other  chap- 
ters are  necessarily  technical,  and  will  be  followed 
closely  liy  those  who  want  a  clear  r«Hnrd  of  the  various 
devices  and  enterprises  with  which  Westinghouse  was 
concerned. 

These  chapters,  however,  though  dealing  with  tech- 
nical development,  shed  illuminating  light  upon  Westing- 
house's  character  and  methods.  In  fact,  only  by  reading 
them  does  one  get  the  full  story — a  true  appreciation 
of  his  imagination,  his  engineering  resourcefulness,  his 
f^uragc,  his  marvelous  persistence,  his  ability  as  an 
organizer,  his  leadership  of  men. 

Between  the  technical  chapters  there  is  not  nmch  to 
choose.  Sfrmc  of  them  tell  of  Wcstinghouse's  personal 
inventive  ability;  some,  of  his  direction  of  developments 
whose  details  were  worked  out  by  his  subordinates. 
Each  class  of  activity,  however,  carries  its  own  special 
in.spiration.  In  one  chapter  we  get  the  fascinating 
story  of  the  air  brake;  in  another,  Westinghouse's 
influence  in  making  practicable,  largely  through  the 
development  of  the  transformer,  the  commercial  use  of 
alternating  current;  in  another,  the  inventions  in  the 
art  of  railway  signalling;  in  still  another,  his  work  on 
steam  turbines,  on  reduction  gears,  on  the  friction  draft 
gear.  The  list  is  a  long  one.  Not  the  least  interesting 
and  illuminating  of  the  specific  chapters  is  the  one  on 
his  financing  methods. 

The  la.st  chapter  is  the  most  important.  It  ia  an 
attempt — and  a  happy  one — ^to  appraise  the  influence  of 
Westinghouse  upon  human  progress.  The  author  rightly 


gives  him  a  high  place — for  the  influence  of  the  air-brake 
and  automatic  signalling  on  transportation,  and  for  the 
commercial  introduction  of  alternating  current.  Rail- 
road transportation  today,  with  all  of  its  socializing 
influence,  would  be  impossible  without  the  air-brake  and 
automatic  signalling.  Col.  Prout  rightly  calls  these 
devices  essential  contributions  to  the  greatest  of  mate- 
rial civilizing  agencies.  Hardly  of  less  importance  is 
the  introduction  of  the  alternating  cuiTent,  a  veritable 
obsession  with  Westinghouse,  in  which  he  met  obstacles 
and  opposition  which  would  have  overwhelmed  a  less 
stout-hearted  and  determined  character.  It  need  not 
be  told  any  engineer  that  the  basis  of  our  marvelous 
distribution  of  electric  power  today  is  the  alternating 
current.  Westinghouse  championed  it  when  it  had  no 
other  friend. 

All  in  all  the  book  gives  an  excellent  picture  of  one 
of  the  country's  great  engineers  and  industrial  leaders. 
It  furnishes  much  inspiration  and  holds  many  valuable 
lessons  for  all  who  would  aspire  to  high  place  whether 
in  business  or  in  engineering. 


A  Handy  Book  on  Railway  Signaling 

By  J.  A.  Peabody 

Signal  Engineer,  Chicago  &  Norhwestern  Ry. 

RAILWAY  .SIG.XAI.I.VG— By  Everett  EdRar  Kink.  Member  of 
the  American  Railway  Association,  Signal  Section.  Member  of  the 
American  U-ailway  Engineering  Association,  Associate  Member 
of  the  American  Society  of  Civil  Engineers  ;  Professor  of  Railway 
Civil  Engineering  in  the  Tnivprsity  of  Illinois.  New  York  and 
T.ondon:  McGraw-Hill  Book  Co.  Cloth;  6x9  in.;  pp.  371; 
illu-strated.     $4. 

There  is  such  a  dearth  of  concise  information  on 
railway  signaling  that  this  book  is  timely  and  inter- 
esting. After  a  preliminary  chapter,  the  author  de- 
scribes types  of  position  and  light  signals.  Then  in  two 
chapters  he  describes  mechanical  interlocking  very 
clearly,  dividing  this  into  the  portions  inside  and  out- 
side of  the  tower.  Good  illustrations  of  the  various 
parts,  particularly  of  the  machine  and  descriptions  of  the 
uses  of  the  parts,  assist  in  the  description.  This  applies 
particularly  to  the  machine  locking,  which  so  many  find 
hard  to  understand.  Other  chapters  are  devoted  to  elec- 
tro-pneumatic  interlocking   and   electrical    interlocking. 

Thcchapirr  on  dirrcl-current  circuits  starts  out  with 
a  diagram  of  the  track  circuit  .'ind  a  very  brief  descrip- 
tion of  its  purpose.  It  would  seem  that  this  essential 
part  of  signaling  could,  with  benefit,  have  been  given 
more  nearly  cMual  attention  to  lh;il  given  the  very  com- 
plete chapter  on  automatic  block  signaling  on  track  with 
alternating  current  circuits.  An  instructive  chapter  on 
automatic  block  signaling  on  single  track  analyzes  clearly 
the  various  systems  used.  The  various  types  of  power 
signal  mechar.isms  are  illustrated  and  described  in  a 
manner  similar  to  that  in  which  the  subject  of  interlock- 
ing is  handled.  But  a  paragraph  on  automatic  slops  is 
so  brief  as  to  be  misleading,  since  it  gives  the  impres- 
sion that  it  de.scribes  the  only  type  of  automatic  stop 
devised.  A  chapter  on  highway  crossing  signals  shows 
the  metliods  of  control  of  automatic  flagmen  and  bells. 
Appendices  include  information  of  general  use. 

In  all  ca.ses  the  treatment  is  brief,  but  particulariy 
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so  in  regard  to  batteries  and  current  consumption. 
Nothing  is  said  as  to  such  recent  developments  as 
trickle  charging  of  batteries.  Difficulties  that  may  be 
experienced  in  maintenance  of  signal  work  are  not 
touched  upon,  but  criticism  as  to  difficulties  would  apply 
to  most  books  of  this  class. 

Both  test  and  illustrations  are  well  put  together  and 
clearly  printed.  The  work  is  in  text  book  form,  with  a 
good  table  of  contents  and  well  indexed,  and  is  therefore 
handy  as  a  reference  book  for  experts,  and  also  for 
division  engineers  and  other  railroad  officials  who  want 
general  information  rather  than  details.  It  will  be  of 
interest  also  to  signalmen  and  students  of  railway  engi- 
neering. 

Kidder  and  Nolan's  Architects'  Handbook 

THE  A-RCHIT1*'TS'  A.vn  BUILDBR.S'  HANDBOOK:  Data  for 
Architects,  Structural  Engineers,  Contractors,  and  Draftsmen — 13y 
the  Late  Franl<  E..  Kidder,  C.B.,  Ph.D..  Author  of  "Build mK 
Construction  and  Superintendence."  Compiled  by  a  Staff  of  Spe- 
cialists and  Thomas  Nolan,  M.S..  A.M.,  Editor-in-Chief,  Fellow 
A  I.  A„  Professor  of  Architectural  Construction,  University  ot 
Pennsylvania.  Seventeenth  Edition,  Enlarged.  Total  Issue,  85,1100. 
New  York:  John  Wilev  &  Sons,  Inc.  London;  Ch-apman  &  Hall, 
Limited.     Flexible;  S  .x  9  in.;  pp.  1.307.     $7;  42s.  net. 

One  of  the  oldest  and  best  of  the  handbooks,  Kidder's, 
was  extensively  revised  a  few  years  ago  under  the  edi- 
torship of  Thomas  Nolan  and  with  a  staff  of  specialists 
as  associate  editors.  (See  this  section  in  Engineerinu 
News,  May  18,  1916,  p.  941,  for  details.)  In  the  present 
edition  29  chapters  of  the  sixteenth  edition  "have  been 
revised  where  necessary  to  make  the  data  agree  with 
the  latest  research  and  practice,"  and  two  new  chapters 
have  been  added.  Of  the  new  chapters,  one  on  Speci- 
fications for  the  Steelwork  of  Buildings  is  by  Robins 
Fleming  and  one  on  Domical  and  Vaulted  Structures 
is  by  Edward  P.  Ries.  The  chapters  in  the  sixteenth 
edition  dealing  with  fireproofing  of  buildings  and  rein- 
forced-concrete  construction  have  been  rewritten  by 
Rudolph  P.  Miller.  Other  portions  that  have  been  re- 
written are  the  sections  on  heating  and  ventilation  and 
on  chimney  construction,  by  Louis  A.  Harding.  Less 
extensive  new  material  deals  with  building  laws  govern- 
ing masonry  loads  and  presents  data  on  girderless  re- 
inforced concrete  floors  and  on  tanks,  and  the  registra- 
tion of  architects.  Standard  documents  of  the  Ameri- 
can Institute  of  Architects  and  architectural  education 
are  also  considered.  Cuts  have  been  added  and  some 
of  the  old  ones  made  anew.  The  new  edition  with  its 
many  revisions  and  additions  is  a  credit  to  all  con- 
cerned. 

Masonry  and  Concrete  Construction 

ENGINEERING  roNSTRUCTIO.V  IN  MASONRY  AND  CON- 
CRETE' Part  II — William  Henry  Warren,  LL.D.,  Whitworth 
Scholar;  M.  Am.  Soc.  C.  E.,  Challis  Professor  of  Engineering  and 
Dean  of  the  Faculty  of  Engineering.  University,  of  Sidney.  New 
York  and  London :  Longmans.  Green  and  Co.  Cloth ;  6  x  9  in. ; 
pp.  49S  ;  illustrated.     $12. 

This  is  one  of  the  few  British  civil  engineer's  books 
which  show  any  recognition  whatever  of  American  engi- 
neering practice;  obviously  the  author  has  read  some 
American  books  and  periodicals  on  engineering  design 
and  construction.  Previous  investigation  of  British 
text  books  would  lead  one  to  believe  that  he  is  a  unique 
example  among  his  fellows.  The  explanation  probably 
lies  in  the  fact  that  he  is  a  professor  of  engineering 
in  the  University  of  Sydney,  Australia.  It  is  a  diffi- 
cult matter  to  write  anything  very  new  on  the  subjeci 
which  Professor  Warren  has  undertaken.  The  best 
that  can  be  said  of  the  new  books  on  this  subject  is 
that  they  adequately  take  care  of  the  details  which  are 


available,  but  which  may  be  in  other  books  treated  in  a 
less  well  balanced  manner.  There  is  some  additional 
interest  in  the  book  before  us  in  that  the  practice  in 
foundations  in  some  Australian  bridges  is  rather  care- 
fully gone  into. 

British  Studies  of  Concrete  Aggregates 

GEOLOGICAL  AND  PHYSICAL  CHARACTERS  OF  CON- 
CRETE AGGREGATES;  With  Special  reference  to  British  Re- 
.sources  as  illustrated  by  the  Aggregates.  Used  in  a  Series  of  Five 
Tests  Conducted  by  the  British  Fire  Prevention  Committee  (1917 
to  1919) — A  Memoir  by  Arthur  Holmes,  D.Sc.  F.G.S.,  Technical 
Assistant  to  the  Committee  ;  with  an  Introduction  by  Prof.  W.  W. 
Watts,  F.R.S.  Red  Book  2.56,  British  Fire  Prevention  Committee. 
London  :  His  Majestie.s'  Stationery  Office.  Paper  ;  6  x  9  in.  ;  pp. 
171;   illustrated.     10s.  net. 

While  this  "Red  Book"  of  the  British  Fire  Preven- 
tion Committee  is  a  distinctly  British  production  in  that 
it  relates  to  the  economic  geology  of  aggregates  in 
Great  Britain,  it  should  have  .some  value  to  American 
investigators  of  similar  lines.  It  is  concerned  primarily 
with  the  fire  resistance  properties  of  concrete,  but  it 
contains  also  a  survey  of  all  the  British  concrete  ag- 
gregates. It  is  stated  that  the  "general  outcome  of  the 
investigation  seems  to  show  that,  valuable  as  they  are 
under  normal  conditions,  concretes  with  siliceous  in- 
gredients in  the  coarse  aggregate  are  generally  untrust- 
worthy both  in  themselves  and  in  relation  to  other  ma- 
terials used  in  association  with  them  when  submitted 
to  high  temperatures.  At  the  same  time  it  appears  that 
rocks  with  a  coarse  texture,  whether  crystalline  or 
clastic,  are  inferior  to  fine-grained  rocks.  Rocks  devoid 
of  flint  and  quartz  and  particularly  fine  grained  varieties 
seem  to  stand  up  much  better,  while  limestone  has 
proved  to  possess  many  qualities  of  high  value  for  fire 
resistance  slabs.  Of  the  artificial  materials  (Ic::^  which 
have  already  been  submitted  to  high  temper  'es  be- 
fore use,  like  brick  and  slags,  have  often  good  fire 
resistance  qualities.  It  is  perhaps  unlikely  that  some 
of  these  materials  will  find  favor  when  so  used  if  they 
are  subject  to  a  moist  climate  and  the  influence  of  the 
weather." 


Building  and  General  Sanitation 

DRAINAGE  AND  SANITATION  :  A  Practical  Exposition  of 
the  Conditions  Vital  to  Healthy  Buildings,  their  Surroundings  and 
Construction,  their  Ventilation.  Heating,  Lighting,  Water  and 
Waste  Services  ;  for  the  use  of  Architects.  Surveyors,  Engineers, 
Health  Officers,  Sanitary  Inspectors,  and  for  Candidates  prepar- 
ing for  the  Examination  of  the  various  Professional  Institutions — 
By  E.  H.  Blake.  Member  of  the  Royal  Sanitary  Institute.  Vice- 
President  of  tile  Institution  of  Sanitary  Engineers.  Second  Edi- 
tion. London  :  B.  T.  Batsford,  Ltd.  ;  New  York  ;  D.  Van  Nostrand 
Co.  Cloth  ;  6  X  9  in.  ;  pp.  519  ;  379  Illustrations  specially  drawn  by 
the  Author.     $4.-50. 

From  the  viewpoint  of  British  theory  and  practice 
this  is  a  comprehensive  and  satisfactory  treatise  on  the 
.subjects  indicated  by  the  title  and  subtitle.  The  scope 
of  the  volume  extends  beyond  the  building,  so  as  to 
include  water  supply,  sewerage  and  the  final  disposal 
of  sewage  and  refuse.  There  is  a  chapter  on  sanitary 
surveys  and  reports  and  another  one  consisting  of  legal 
notes.  Judging  from  the  chapters  on  sewage  and  refuse 
disposal  the  revision  of  the  first  or  1913  edition  has 
not  been  thorough,  as  there  is  nothing  on  the  activated- 
sludge  process  or  on  garbage  utilization  by  feeding  to 
hogs  and  other  changes  from  refuse  disposal  by  incin- 
eration. 

New  German  Journal  on  Railway  Shops 

Beginning  in  January  a  new  monthly  journal  called 
Dag  Eisenhahnwerk  (The  Railway  Shop)  is  being  issued 
in  Germany.  The  editor  is  Dr.  Hans  A.  Martens.  The 
publisher  is  H.  Apitz,  Berlin  W  57,  Mansteinstre  12. 
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Standard  German  Work  on  Steel  Making 

Reviewed  by  Richard  Moldenke 

Consulting  Metallurgist,  AVatchung,  X.  J. 

LEHRBUCH  DES  EISEXHUTTEXKUXDE :  Verfasst  Fiir  Den 
Unterricht,  Den  Betrieb  und  Das  Entwerfen  von  Eisenhutten- 
lag-en.  Von  Bernard  Osann,  Professor  An  Der  Bergakademie  In 
Clausthal  Geheimer  Bergrat.  Zweiter  Band :  Erzeugung  Und 
Eigenschaften  Des  Schmiedbaren  Eisens.  Jlit  651  Abbildungen 
Im  Text  Und  10  Tafeln.  Leipzig;  Wilhelm  Engelmann.  Cloth; 
6  X  9  in.  ;  pp.  794.     Paper,  145  marks;  cloth,  175  marks 

Five  years  have  passed  since  the  publication  of  Pi"of. 
Osann's  first  volume  on  the  Metallurgy  of  Iron  and 
Steel.  The  blast  furnace  was  the  subject  matter  of  that 
book.  [Reviewed  by  Mr.  Moldenke  in  Engineering 
Neivs,  Dec.  16,  1915,  p.  1175. — Editor.]  Now  we  have 
the  iron  and  steel-making  processes  based  upon  the  blast 
furnace  product.  Together  with  the  well  known  book  of 
the  same  author  on  the  iron  and  steel  foundry,  now  in  its 
fourth  edition,  there  is  available  an  up-to-date,  com- 
prehensive treatment  of  the  metallurgy  of  iron  which 
should  be  in  possession  of  every  engineer  and  metal- 
lurgist able  to  follow  the  German  text.  The  books  are 
naturally  wi-itten  with  the  requirements  of  German 
economic  conditions  in  view,  and  hence  much  attention 
is  given  to  the  basic  converter  process,  not  used  at  all 
in  the  United  States,  but  peculiarly  adapted  to  the 
high  phosphorous  ore  conditions  of  Germany,  with  the 
commercial  value  of  the  slags  made  into  fertilizers. 
Similarly,  the  mechanical  puddling  processes  for  wrought 
iron  are  not  taken  up,  this  portion  of  the  ii'on  industry 
being  practically  obsolete  in  Germany.  None  the  less, 
after  going  into  a  discussion  of  fuels  and  refractories, 
the  making  of  wrought  iron,  is  briefly  described  for  its 
historical  interest. 

Every  detail  of  converter  construction  and  operation 
is  gone  into  thoroughly  and  well  illustrated.  Many 
examples  of  heat  calculations  are  worked  out,  so  that  the 
student  as  well  as  plant  metallurgist  can  follow  out  the 
economy  of  operation  intelligently.  Attention  is  also 
given  to  small  converters.  The  converter  processes  for 
steel-making  take  up  about  200  pp.  of  the  book. 

The  open  hearth  processes  come  next.  After  the 
general  history  of  this  development,  producer  and  other 
gases  are  discussed  in  some  60  pp.  American  engineers 
will  be  interested  in  the  descriptions  of  gas  made  from 
peat  and  lignite,  as  also  in  the  discussion  of  the  role 
of  hydrogen  in  producer  gas.  The  utilization  of  the 
by-products  from  bituminous  coal  is  so  thorough  in 
Germany  that  producer  gas  is  usually  made  with  coke 
as  the  basis.  Hence  the  special  attention  given  this 
phase  of  gas-making.  Water-gas,  Mond-gas  and  other 
fuel  gases  are  also  described. 

The  open  hearth  processes  and  their  duplexing  varia- 
tions occupy  about  100  pp.  One  readily  sees  hoAV  it  has 
been  possible,  by  means  of  the  refinements  in  the 
processes  developed,  for  Germany  to  have  produced  so 
much  high  class  steel  from  what  we  would  call  inferior 
raw  materials. 

A  chapter  on  crucible  steel  follows,  the  melting  proc- 
ess itself  and  that  of  alloy  steels  being  described  briefly. 
More  attention  is  devoted  to  electric  steel-making,  but 
even  here  the  subject  matter  could  have  been  further 
extended  in  view  of  its  increasing  importance.  Doubt- 
less the  author  will  do  this  in  a  subsequent  edition, 
when  information  of  what  has  transpired  outside  Ger- 
many during  the  war  will  be  better  available  to  him. 
Copious  titles  of  published  articles  are,  however,  given, 
.so  that  those  interested  may  delve  into  details  the  author 
may  not  yet  consider  ready  for  full  acceptance. 


A  very  complete  chapter — so  far  as  the  requirements 
of  the  book  are  concerned — on  cementation  and  case- 
hardening,  the  malleable  castings'  annealing  process, 
heat  treatment  of  armoi'  plate,  tools,  and  a  variety  of 
special  steel  products,  follows.  Then  comes  60  pp. 
on  furnace  construction  for  these  purposes,  such  as 
soaking  pits,  annealing  and  heating  furnaces.  A  final 
section  deals  with  the  metallographic  side  of  steel  and 
the  methods  of  testing  used  to  ascertain  its  value. 

Prof.  Osann's  work  on  the  metallurgy  of  iron  and 
steel  is  unquestionably  the  standard  text  and  refei'ence 
book  on  the  subject  in  Germany  today,  and  as  such  is 
well  worth  study  on  this  side  of  the  ocean. 


South  African  Irrigation  Magazine 

A  commendable  new  venture  in  the  field  of  govern- 
ment periodicals  is  the  South  African  Irrigation  Depart- 
ment Magazine  (A.  D.  Lewis,  Director  of  Irrigation, 
Union  Building,  Pretoria).  The  fii'st  issue  contains  de- 
partmental staff  contributions  on  a  variety  of  irrigation 
and  related  subjects.  There  is  an  article  of  some  length 
on  the  Hertebeestpooii  dam,  a  structure  of  the  constant- 
angle  arch  type  which  will  have  a  total  height  of  198  ft. 
above  the  lowest  foundations,  a  thickness  of  72  ft.  at  the 
bottom  and  15  ft.  at  the  top,  a  crest  length  of  450  ft. 
and  a  crest  radius  of  225  ft.  for  the  downstream  face. 
Construction  is  now  well  under  way.  There  are  also 
notes  on  a  number  of  other  dams  and  some  interesting 
meteorological  and  stream  flow  statistics. 


Fire  Tests  of  Protected  Columns 

An  abstract  has  been  made  of  the  Underwriters 
Laboratories'  exhaustive  report  on  fire  tests  of  columns, 
the  abstract  covering  only  the  behavior  of  gypsum, 
clay  tile,  and  related  coverings.  In  this  abstract  the 
favorable  showing  made  by  gypsum  is  brought  to  the 
front.  It  was  prepared  by  George  H.  Graves,  consult- 
ing engineer,  for  the  Gypsum  Industries  Association 
(111  W.  Washington  St.,  Chicago).  Unfortunately,  the 
title  page  does  not  make  it  clear  that  the  digest  covers 
only  part  of  the  total  investigation  made  at  the  Under- 
writers Laboratories.  However,  in  the  text  itself  this 
is  sufficiently  clear. 


McGraw-Hill  Company  Papers 

Beginning  .Ian.  15,  the  McGraw-Hill  Company,  Inc., 
began  the  publication  of  two  new  papers,  Btis  Transpor- 
tation in  New  York  and  Electrical  Review  and  Industrial 
Engineer  in  Chicago. 

Bus  Transportation  is  an  outgrowth  of  the  demand  in 
the  urban  and  suburban  transportation  field  for  data 
upon  the  operation  of  motor  buses.  It  is  thus  an  out- 
growth of  the  Electric  Railway  Journal,  one  of  the  old- 
est properties  of  the  McGraw-Hill  Co.  The  new  maga- 
zine will  be  published  monthly  under  the  editorship  of 
Harold  V.  Bozell,  who  is  co-editor  of  the  Electric  Rail- 
way Journal. 

Electrical  Review  and  Industrial  Engineer  is  the  con- 
verted form  of  the  Electrical  Review,  long  published  at 
Chicago  and  recently  purchased  by  the  McGraw-Hill  Co. 
It  has  been  changed  from  a  weekly  to  a  monthly  publica- 
tion and  will  be  devoted  to  the  interests  of  those  who 
operate  and  maintain  electrical  and  mechanical  equip- 
ment in  mills  and  factories.  D.  H.  Braymer,  who  is 
co-editor  of  Electrical  World,  is  editorial  director  of  the 
new  papers. 
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Hints  for  the  Contractor 


Timber  Lining  in  Canal  Placed  Rapidly 
With  Aid  of  Jack  Frames 

IN  RENEWING  the  timber  lining  of  a  26  x  8-ft.  canal 
on  the  White  River  development  of  the  Puget  Sound 
Power  &  Light  Co.,  it  was  desirable  to  have  the  canal 
out  of  service  as  short  a  time  as  possible.  The  work 
was  therefore  planned  to  be  carried  out  by  four  crews, 
one  working  each  way  from  the  center  and  one  starting 
at  either  end.  By  creating  a  rivalry  between  the  crews 
and  developing  interest  in  their  relative  daily  progress, 
the  work  was  completed  in  record  time.  Jack  frames 
on  wheels  with  which  the  walls  could  be  held  in  position 
for  the  caps  were  important  factors  in  the  rapid 
progress. 


caterpillar  tractor  was  used,  hauling  a  train  of  three 
28-ft.  trucks  along  the  canal  bottom.  The  tractor  could 
couple  on  either  end  of  the  train,  thus  eliminating  the 
necessity  for  turning  the  train  around.  All  materials 
were  distributed  before  the  work  commenced. 

For  forcing  the  new  lining  out  tight  against  the  old, 
15-ton  ratchet  jacks  were  used,  mounted  on  frames 
carried  on  four  wheels,  as  shown  in  the  accompanying 
picture.  These  frames  were  easily  moved  and  two  men 
could  move  the  8  ft.  from  one  cap  to  the  next,  jack  the 
walls  out,  mark  the  cap,  cut  and  creosote  the  gain,  set 
the  cap  in  place  and  be  ready  to  move  again,  all  in  a 
period  of  five  minutes. 

Each  crew  consisted  of  about  19  men,  all  of  whom 
were  employed  just  for  this  job.     The  crew  which  ex- 


RELINEU  CANAL   WITH  .JACK   FRA.ME  IN   FOREGROUND;    CLOSE  VIEW  OF  JACKINU   DEVICE 
(.Vote  springs  for  ilrawing  back  timbers  when  jack  is  released) 


As  originally  built,  the  lining  was  supported  on  pile 
bents  driven  8  ft.  apart  with  each  floor  sill  gained  into 
piles  on  opposite  sides  and  resting  at  the  mid  point  on 
top  of  a  pile  driven  on  the  center  line  of  the  canal.  The 
floor  and  side  lining  consisted  of  3-in.  fir  planks  spiked 
to  sills  and  wall  piling  and  with  1  x  4-in.  battens  over 
cracks. 

On  account  of  the  alternate  wetting  and  drying  of 
the  sides  as  the  flow  of  water  in  the  canal  varied,  the 
walls  became  badly  rotted.  In  this  condition  there  was 
danger  during  wet  weather  of  water  pressure  building 
up  on  the  outside  and  caving  in  the  rotted  walls.  The 
sills,  flooring  and  piling  up  to  a  point  about  2  ft.  above 
the  floor,  which  is  always  wet,  did  not  require  renewal, 
being  practically  as  sound  as  ever. 

The  new  lining  placed  on  the  sides  is  3-in.  tongue- 
and-groove  cedar  placed  upright  inside  the  old  walls. 
It  is  held  at  the  top  by  a  6  x  8-in.  cedar  waling  strip  and 
at  the  bottom  by  a  3  x  10-in.  cleat  spiked  to  the  floor 
sills  with  12-in.  boat  spikes.  The  side  lining  was  nailed 
at  the  top  to  the  waling  strips  and  after  the.se  were 
jacked  out  tight  against  the  lining  they  were  held  in 
that  position  by  6  x  8-in.  fir  caps  placed  across  the  canal 
at  8-ft.  intervals.  Tne  caps  were  gained  to  take  the 
strips  and  were  bolted  to  them. 

For  distributing  material   along  the  canal  a  small 


celled  in  placing  caps  put  108  of  them  in  place  in  a  day. 
Another  crew  lined  3,304  ft.  of  canal  in  one  day. 

The  relining  of  9,900  ft.  of  canal  was  completed  in 
5i  days  at  a  total  cost  of  about  $36,000.  The  work 
was  under  the  direction  of  A.  P.  Newberry  and  Fred 
Haase  of  the  Puget  Sound  Power  &  Light  Co. 


Bearings  Have  Critical  Friction  Load 

AN  INVESTIGATION  of  ball  and  roller  bearings  of 
I\  rather  large  size  recently  made  at  the  Bureau  of 
Standards  for  the  Navy  Department  shows  that  these 
bearings  have  critical  loads  beyond  which  their  friction 
coefl[icients  increase  rather  rapidly.  For  balls  of  1,  11 
and  U  in.  diameter,  running  in  grooved  races,  the  fric- 
tion coefllcient  was  about  0.00055  up  to  a  critical  load 
ranging  from  1,300  lb.  per  ball  for  1-in.  to  2.200  lb.  for 
li-in.  balls.  Helical  ("flexible")  rollers  1!  in.  in  diameter 
by  51  in.  long  showed  a  similar  critical  load  of  25,000  lb. 
total;  below  this  load  their  friction  coefficient  was 
0.00075.  In  every  case  the  critical  load  determined  on 
the  basis  of  friction  coefficient  was  considerably  lower 
than  the  safe  load  as  determined  by  permanent  deforma- 
tion. The  deformaliility  of  balls,  rollers  and  races  was 
measured,  and  proved  to  be  closely  in  accord  with 
Hertz's  theory.  The  investigation  in  summarized  in 
the  Bureau's  Technologic  Paper  No.  201. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  ashed  to  make 
their  letters  s/iort. 


tects,  have  used  the  contractor  as  a  means  of  corruption. 
The  owner  who  considers  his  construction  a  special  case 
which  must  be  finished  regardless  of  the  effect  on  the 
industry,  is  undoubtedly  the  main  cause  for  the  deplorable 
conditions  that  have  existed.  Edward  Haupt, 

Chicago,  Jan.  9.  President,  Building  Construction 

Employers  Association. 


Amateur's  Roof  Truss  Defies  Fate 

Sir — An  unusual  type  of  roof  truss  is  shown  in  the 
accompanying  drawing.  The  roof  covering  is  of  galvanized 
corrugated-iron  sheets,  and  the  trusses  are  more  or  less 
8*  ft.  on  centers.  The  purlins,  2  in.  deep,  are  unsupported 
between  trusses. 

"Thi.s   building   was   not   designed   according   to   theory," 


THIS    ROOF   TRUSS   HAS    STOOD    FOR   EIGHT    TEARS 


tlie  constructor  informed  the  writer.  I  agreed  with  him. 
However,  the  building  has  stood  now  for  more  than  eight 
years,  and  is  but  another  of  those  examples  which  are 
so  interesting  as  showing  peculiar  construction  which  serves 
its  purpose.  Newman  Tate, 

Chief  Constructional  Designer,  Rio  Tinto  Mines. 
Minas  de  Rio  Tinto,  Huelva,  Spain,  Dec.  1. 


Concerning  the  Value  of  Reclaimed  Cement 

Sir — I  note  a  very  ingenious  cement  sack  shaker  described 
in  Enghieeriiiff  Neivn-Recofd,  Dec.  29,  p.  1075.  Prominence 
is  given  to  the  fact  that  the  cement  saved  is  twice  the  value 
of  the  labor  of  shaking.  A  similar  comparison  has  been 
noticed  in  the  accounts  of  other  cement  sack  shakers. 

I  am  very  curious  to  know  if  this  salvaged  cement  is 
really  fit  to  use.  A  few  months  ago  I  shook  out  a  batch 
of  bags  by  the  old-fashioned  method 
of  beating  them  in  the  top  of  an 
empty  barrel,  and  collected  two  large 
barrels  of  cement.  I  did  not  use 
this  cement  in  the  main  body  of  the 
structure,  as  I  doubted  its  value  .some- 
what, but  made  up  a  batch  of  pre- 
cast hand  rail  spindles  with  it,  using 
a  1:2:3  mix,  with  a  little  extra  cement 
to  make  up  for  what  I  imagined  the 
loss   in   strength   would  be. 

I  was  very  much  surprised  to  find 
out  two  days  later  that  the  concrete 
had  set  very  little,  and  after  four 
days,  when  the  spindles  should  have 
been  quite  strong  and  ready  for  rub- 
bing, 1  found  that  I  could  remove 
them  from  the  forms  only  with  very 
great  care,  and  in  fact  most  of  them 
were  broken  in  the  removal.  I  dis- 
carded the  whole  batch  before  the 
engineer  on  the  job  saw  them,  but 
saved  several  spindles  for  several 
weeks.  They  hardened  some  in  time, 
but  never  got  hard  enough  really  to 
be  called  concrete. 

The  point  I  am  curious  about  is: 
How  much  value  has  this  reclaimed 
cement?  If  it  is  considered  good,  and 
put  back  into  new  work,  are  we  not 
taking  chances  ?  I  would  like  to  know 
the  experience  of  other  engineers.  I 
have  always  used  this  reclaimed 
cement  in  small  patchwork,  but  if 
my  experience  has  been  duplicated  by  others,  it  has  very 
doubtful  value  even  for  this,  and  should  be  discarded  alto- 
gether. There  is  a  lot  of  this  cement  being  used,  if  many 
men  are  saving  as  much  as  the  man  in  the  article  quoted, 
and  I  would  like  to  hear  what  the  other  engineers  have  to 
say  on  the  subject. 

Jacksonville,  Fla.,  Dec.  :U.  1921.         C.  T.  Dawkins, 

General  Contractor. 


The  Owner  a  Contributor  to 
Building  Corruption 

Sir — In  your  issue  of  Jan.  .5,  1922,  p.  4,  under  the  cap- 
tion "Scandals  in  the  Building  Industry,"  you  deplore 
the  fact  that  contractors  generally  have  not  taken  action 
to  correct  conditions.  The  Building  Construction  Employers 
Association  of  Chicago  early  last  year  through  its  legal 
action  committee  did  employ  a  staff  of  investigators  to 
run  down  and  expose  cases  of  graft  and  extortion  and  it 
was  only  because  of  the  fact  that  the  Dailey  Commission 
started  to  function  and  it  was  thought  that  this  committee 
with  the  power  and  authority  of  the  State  of  Illinois  behind 
it  could  do  the  work  more  effectively,  that  the  employers 
association  abandoned  its  program. 

It  is  believed  most  of  the  scandals  will  be  traced  not 
to  contractors,  who  generally  have  been  given  all  of  the 
discredit,  but  to  owners  who,  working  through  their  archi- 


Recommend  Nationalization  of  Water  Resources 

The  British  Water  P:;wer  Resources  Committee,  which 
has  been  investigating  available  water  power  through- 
out Britain,  has  recommended  that  the  entire  water 
resources  be  nationalized  and  placed  under  the  control 
of  a  water  commission  with  certain  specified  powers. 
The  Committee  also  finds  that  the  total  potential  water 
power  amounts  to  250.000  kw.  divided  as  follows: 
Scotland,  194,965  kw. ;  Wales,  35,900  kw. ;  and  England, 
20,440  kw.  Of  this  amount  210,000  kw.  could  be  de- 
veloped economically.  The  generation  of  this  power 
over  one  year  would  represent  slightly  under  40  per 
cent  of  the  total  units  generated  in  the  410  steam  power 
plants  for  electricity  supplied  railways  and  tramways. 


CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

^  News  of  the  Week 

New  York,  January  19,  1922 


John  R.  Freeman  Elected 
Am.  Soc.  C.  E.  President 

Internationally    Known    For    Hydraulic 
Investigations  —  Has     Been     Vice- 
President  and  Director 

Professional  activities  of  John  R. 
Freeman,  new  president  of  the  Ameri- 
can Society  of  Civil  Engineers,  have 
been  international  in  character  for 
many  years.  There  are  few  members 
of  the  American  Society  of  Civil  Engi- 
neers, or  the  American  Society  of 
Mechanical  Engineers  (which  organiza- 
tion he  has  also  served  in  executive 
capacities)  who  are  not  familiar  at 
least  with  Mr.  Freeman's  general  pro- 
fessional career,  particularly  in  the 
field  of  water  supply  and  fire  protec- 
tion. He  has  been  a  prominent  figui'e 
in  the  society  for  years,  and  served  as 


Am.  Soc.  C.  E.  Amendments  Rejected  By  Meeting 

Major  Constitutional  Changes  Not  Recommended,  but  IMinor  Changes 
Approved — Formal  Presentation  of  Honorary  Memberships 


Elected  President  of  Am.  Soc.  C.  E. 


John  R.  Freeman 


a  director  in  1896-1898,  and  as  vice 
president  in  1902-1903.  He  has  twice 
been  awarded  the  Norman  medal,  once 
for  a  paper  relating  to  the  hydraulics 
of  fire  streams,  and  the  other  time  for 
a  paper  on  the  nozzle  as  an  accurati- 
water  meter.  He  has  been  a  member 
of  the  society  since  1889,  though  seven 
years  prior  to  that  date  he  was  con- 
nected with  it  as  a  junior. 

Mr.  Freeman  was  born  in  West 
Bridtreton,  Me.,  July  27,  185.'>.  His  early 
days  were  spent  on  the  farm  and  his 
education  was  begun  in  the  district 
school  of  that  place.  This  education 
was  supplemented  by  terms  in  the  pub- 
lic schools  of  Portland,  Me.,  and  Law- 
rence, Mass.  Later  he  entered  the 
Massachusetts  Institute  of  Technology, 
from  which  institution  he  was  grad- 
uated in  1876.  During  his  summers 
both  in  high  school  and  college  he  was 
employed  in  various  engineering  capac- 
(Concluded  on  p.  128) 


Recommendations  adverse  to  the 
major  constitutional  amendments  were 
voted  by  the  annual  meeting  of  the 
American  Society  of  Civil  Engineers, 
in  New  York  on  Jan.  18,  though  the 
minor  amendments  correcting  certain 
obvious  conflicts  were  favorably  re- 
ceived. This  action  was  the  most  im- 
portant business  transacted  at  the 
meeting,  which  was  marked  also  by  the 
formal  presentation  of  certificates  to 
the  new  honorary  members.  Canvass 
of  ballots  for  1922  officers  showed  that 
the  ticket  sent  to  letter  ballot,  headed 
by  John  R.  Freeman,  was  elected  almost 
unanimously.  Announcements  were 
made  of  the  awards  of  the  various 
medals  and  prizes  bestowed  annually 
by  the  society.  A  half  dozen  commit- 
tees presented  technical  reports  of 
progress. 

An  innovation  which  was  well  re- 
ceived as  a  substitute  for  the  mere 
reading  of  names  of  new  honorary 
members  was  the  formal  presentation 
of  the  five  new  honorary  members  just 
chosen.  Each  of  these  members  was 
introduced  separately  by  a  member  of 
the  society  chosen  for  the  purpose  and 


Highway  Research  Board 
Meets 

Four   New  Committees   Authorized   to 

Round    Out    Board's    Scope — More 

Money  Needed 

Approval  of  the  appointment  of  four 
new  committees,  the  adoption  of  a 
budget  providing  for  expansion  of  its 
work,  and  a  resolution  to  invite  six 
new  organizations  to  take  membership 
were  the  important  steps  taken  at  the 
meeting  of  the  Advisory  Board  on  High- 
way Research  in  New  York,  January  16. 
The  new  committees  are:  On  Highway 
Traffic  Analysis,  On  Highway  Bridges, 
On  Highway  Finance,  On  Maintenance. 
It  was  also  proposed  that  the  board  in- 
vite the  Committee  on  Sub-Grade,  which 
formerly  functioned  under  the  Federal 
Highway  Council,  to  identify  itself  vrith 
the   board. 

Reports  on  work  done  during  the  year 
mdicated  that  the  only  vigorous  activity 
has  been  that  of  the  Committee  on  Eco- 
nomic Theory  of  Highway  Improve- 
ments, under  the  chairmanship  of  Prof. 
T.  R.  Apg.  The  researches  which  it  is 
following  and  trying  to  co-ordinate — 
though  not  all  of  them— were  started 
as  a  result  of  the  committee's  activity. 
Thiy  are  as  follows:  (1)  economical 
hiirhway  grades  at  the  Iowa  Engineer- 
ing Exp'Timent  Station;  (2)  active  re- 
sistance of  certain  types  of  vehicles  and 
surfaces,  also  at  the  Iowa  station;  (3) 
active  resistance  of  vehicles  on  concrete 
road  surfaces,  including  a  study  of 
metho'ds  of  observation  and  of  internal 
(Concluded  on  p.  126) 


each  of  those  present  responded  to  the 
presentation  of  his  membership  cer- 
tificate. In  the  case  of  the  two  foreign 
members  elected  responses  were  made 
by  representatives  of  the  French  and 
Italian  governments  and  for  Mr.  Car- 
son the  response  was  made  by  L.  H. 
Davis.  Biographical  skektches  of  the 
five  new  honorary  members  are  pre- 
sented elsewhere  in  this  section. 

The  annual  report  of  the  Board  of 
Direction  showed  a  total  membership 
of  the  society  on  Jan.  1  of  10,342  and 
a  net  gain  in  membership  for  the  year 
of  435.  The  financial  reports  of  the 
society  showed  a  balance  on  hand  as  of 
Dec.  31  of  nearly  $41,000. 

Nexu  Work  To  Be  Undertaken — Ac- 
cording to  action  of  the  Board  of 
Direction,  as  announced  by  President 
George  S.  Webster,  several  important 
new  pieces  of  work  are  to  be  under- 
taken. A  committee  of  seven  is  to  co- 
operate in  a  study  of  regulations  for 
fire  protection  of  docks,  wharves  and 
piers.  The  society  will  be  represented 
in  a  joint  conference  with  the  Red  Cross 
Society  on  Flood  Prevention.  Victor  H. 
Cochrane  has  been  appointed  on  the 
bridge  specification  committee.  Presi- 
dent Webster  will  represent  the  society 
in  a  conference  of  societies  on  an  In- 
ternational Engineering  Congress  to  be 
held  in  Philadelphia  in'l926. 

Committee  Reports 

A  brief  summary  of  the  committee 
reports  presented  follows.  There  was 
practically  no  discussion  on  any  of  the 
reports.  In  each  case  the  report  was 
accepted  and  the  committee  continued. 

Bearing  Value  of  Sf^ih — R.  A.  Cum- 
mings,  chairman,  reported  that  the 
special  committee  appointed  on  To 
Codify  Present  Practice  in  Regard  to 
Bearing  Values  of  Soils  for  Founda- 
tions had  been  more  active  during  the 
past  year  than  previously,  through  the 
effect  of  an  appropriation  by  the  Board 
of  Direction.  Funds  have  been  given 
to  researches  at  Iowa  State  College, 
which  promises  to  be  the  stepping 
stone  to  results  of  practical  value.  The 
strength  of  clays  in  their  undisturbed 
natural  condition  has  been  measured, 
and  a  report  of  this  work  will  be  pub- 
lished as  part  of  the  committee's  report. 
The  recent  literature  of  soil  studies  has 
been  reviewed  and  the  principal  mathe- 
matical formulas  brought  tni'cther.  _  A 
summary  of  these  data  together  with 
reports  on  soil  tests  made  at  .'>Mn  Fran- 
cisco and  Seattle  by  local  engineers  will 
be  appended  to  the  published  committee 
report. 

Bridge  Specifientionn  —  Reporting  on 
the  first  year's  work  of  this  committee, 
H.  B.  Seaman  described  the  distribu- 
tion of  the  field  to  be  covered  niimng 
subcommittees  of  one  each,  dp.-iline 
s-eparately  with  highway  Inadinc  and 
impact,    railway    loading    and    impact. 
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substructure  and  foundations,  allow- 
able unit  stresses,  shop  and  erection 
methods,  reinforced-concrete  structures, 
and  materials.  Railway  bridge  speci- 
fications were  taken  up  as  the  first 
work,  and  a  tentative  specification  was 
presented  to  the  meeting,  as  a  basis 
for  general  discussion  by  the  members 
of  the  society.  There  are  diffeiences 
of  opinion  within  the  committee  on 
many  points  of  the  specification,  Mr. 
Seaman  stated,  and  certain  divergences 
in  point  of  view  have  developed,  es- 
pecially with  regard  to  the  attitude  to 
be  taken  toward  the  prior  work  of  the 
American  Railway  Engineering  Asso- 
ciation in  this  field. 

Track  Stress  Committee — No  report 
of  results  was  presented  by  the  com- 
mittee on  Stresses  in  Railway  Track, 
member  of  a  joint  committee  of  three 
societies  on  this  subject.  Prof.  A.  N. 
Talbot,  chairman,  reported  that  tests 
have  been  made  on  curved  track,  but 
the  unexpectedly  large  amount  of  labor 
in  reduction  of  the  results  made  it  im- 
possible to  report  upon  them  at  pres- 
ent. Tests  have  also  been_  made  in 
rail  joints,  to  determine  their  manner 
of  action  and  the  stresses  in  joint  bars 
and  rails.  Various  further  questions 
are  under  consideration.  The  commit- 
tee was  continued. 

Staiida7-d  Contract  Clauses — In  be- 
half of  H.  E.  Breed,  a  progress  report 
was  presented  by  J.  S.  Langthorn,  con- 
sisting chiefly  of  a  summary  of  the 
proceedings  of  the  conference  on  stand- 
ardization held  at  Washington  last  De- 
cember under  the  auspices  of  Secretary 
Hoover. 

Highway  Research 

Highway  Engineering  —  Similarly, 
Mr.  Langthorn  reported  for  Mr.  Breed 
that  this  committee  is  devoting  itself 
chiefly  to  the  functioning  and  co-opera- 
tion of  the  Federal  Bureau  of  Roads 
and  the  state  highway  departments. 
The  committee  recommended  that  fed- 
eral road  appropriations  be  made  $20,- 
000  per  mile,  with  an  additional  allow- 
ance of  $10,000  per  mile  where  there 
are  special  drainage  or  other  difficul- 
ties to  be  met;  that  for  interstate  and 
national  roads  permanent  t>  pes  of 
pavements  be  adopted;  and  that  Con- 
gress should  be  asked  by  the  society  to 
pass  H.  R.  8978  providing  for  a 
road  appropriation  of  $100,000,000  a 
year  for  five  years  in  the  interest  of 
comprehensive  planning  and  construc- 
tion. No  action  was  taken  on  these 
recommendations. 

Among  the  non-technical  committees, 
the  one  on  the  proposed  Alfred  Noble 
Memorial  reported  conferences  with 
Paul  Bartlett,  the  sculptor,  and  Glenn 
Brown,  the  architect,  on  matters  of  de- 
sign. On  account  of  present  high  costs 
the  committee  is  not  pressing  forward 
with  plans  for  construction.  Samuel 
Rea  is  chairman  of  this  committee. 

Awards  of  Society  Medals  a7id  Prizes 
— The  award  of  medals  as  recommended 
by  the  committee  on  awards  and  ap- 
proved by  the  Board  of  Direction  was 
as  follows:  Norman  Medal,  no  award. 
J.  James  R.  Croes  Medal,  to  Fred  A. 
Noetzli,  Associate  Member,  for  his 
paper  on  "Gra\nty  and  Arch  Action  in 
Curved  Dams."  The  Thomas  Fitch 
Rowland  Price  to  Ernest  E.  Howard, 
Member,  for  his  paper  "Vertical  Lift 
Bridges."  The  James  Laurie  Prize  to 
W.  C.  Curd,  Member,  for  his  paper  on 
"Bank  Protection  and  Restoration;  a 
Problem  in  Sedimentation."     The  Col- 


lingwood  Prize  for  Juniors  to  L. 
Standish  Hall  for  his  paper  on  "The 
Probable  Variations  in  the  Yearly  Run- 
Off  as  Determined  from  a  Study  of  Cal- 
ifornia Streams."  Wellington  Medal, 
no  award. 

Constitutional  Amendments  —  Two 
groups  of  constitutional  amendments 
were  submitted,  one  proposed  by  the 
Executive  Committee  and  legal  counsel 
of  the  Society  to  clarify  minor  incon- 
sistencies in  the  constitution,  which 
was  referred  to  letter  ballot  with  favor- 
able recommendation;  and  a  second 
group  designed  to  carry  out  various 
changes  in  the  constitution  as  to  the 
election  6?  directors  and  as  to  sections 
of  the  Society  that  have  been  advocated 
from  time  to  time  in  the  past.  The  sec- 
ond group  of  amendments  was  also  re- 
ferred to  letter  ballot  but  with  the 
recommendation  of  the  meeting  against 
the  adoption  of  the  amendments.  This 
group  of  amendments  gave  rise  to  con- 
siderable spirited  discussion,  it  being 
claimed  by  representatives  outside  of 
District  No.  1  that  something  was  very 
much  needed  to  enlist  the  interest  of 
the  members  in  the  other  districts. 
Each  of  these  amendments  was  voted 
on  separately.  When  the  final  one  of 
the  group  was  acted  upon  a  call  for  a 
division  was  made  and  the  count  of 
hands  showed  207  votes  in  favor  of 
the  recommendation  against  the  adop- 
tion and  36  votes  the  other  way.  A  re- 
quest was  then  made  for  a  show  of 
hands  to  indicate  how  many  of  these 
present  from  District  No.  1  and  how 
many  from  other  districts.  This  vote 
was  223  to  150  but  apparently  many 
of  those  present  did  not  vote. 

New  Officers — The  official  canvas  for 
votes  for  officers  showed  a  total  of  2,116 
legal  votes.  Nearly  all  of  these  in  each 
case  were  in  favor  of  the  various  officers 
on  the  ticket.  The  following  were  de- 
clared elected :  President,  John  R.  Free- 
man. Vice-Presidents,  C.  E.  Grunsky 
and  Robert  Ridgwav.  Directors  from 
District  No.  1,  C.  M.  Holland,  and  J. 
J.  Yates;  No.  2,  F.  E.  Winsor;  No.  6, 
J.  N.  Chester;  No.  8,  A.  J.  Dyer;  No. 
13,  W.  L.  Huber. 

President's  Remarks 

At  the  conclusion  of  the  business  ses- 
sion Mr.  Freeman  was  escorted  to  the 
chair.  On  acknovifledging  his  elevation 
to  office  he  remarked  that  he  had  been 
a  member  of  the  society  for  about  40 
years  and  that  he  thought  he  has  gotten 
most  benefit  from  the  society  while  in 
the  junior  grade  through  the  inspiration 
of  the  older  members.  He  also  said 
that  he  wished  all  could  have  heard  the 
remarks  made  the  previous  evening  at 
the_  meeting  of  past  presidents  of  the 
society.  These  showed  no  discord  and 
that  all  were  looking  ahead.  The  three 
main  topics  discussed  were  how  more 
service  could  be  rendered  to  distant 
men"fters;  how  the  interest  of  sections 
could  be  advanced  and  what  could  best 
be  done  for  junior  members. 


62,000,000  Sq.  Yd.  Concrete 
Highway  Laid  in  1921 

According  to  estimates  made  by  the 
Portland  Cement  Association,  there 
were  laid  during  1921,  62,000,000  sq.yd. 
of  concrete  highway  pavement.  This 
is  equivalent  to  6,000  miles  of  18-ft. 
road  of  the  average  depth.  This  figure 
is  also  almost  double  that  laid  in  the 
previous   year. 


Highway  Research  Board  Meets 

(Continued  from  P.  125) 
power  losses,  at  Massachusetts  Insti- 
tute of  Technology,  in  co-operation  with 
the  Bureau  of  Public  Roads,  the  Con- 
necticut Highway  Department,  The 
Portland  Cement  Association,  and  Yale 
University;  (4)  active  resistance  in 
economical  grades  at  the  University  of 
Michigan;  (5)  effect  of  relative  air- 
speed at  Kansas  Agricultural  College; 
(6)  the  establishing  of  the  relation  be- 
tween traffic  and  maintenance  cost  by 
the  Bureau  of  Public  Roads. 

Arrangements  are  complete  or  are 
pending  for  three  additional  researches: 
(1)  On  relation  between  roughness  and 
rapidity  of  road  surface  and  rolling 
resistance,  at  Iowa  Engineering  Experi- 
ment Station  in  co-operation  with  the 
Bureau  of  Public  Roads;  (2)  Elements 
in  cost  of  highway  transport,  by  the 
Society  of  Automotive  Engineers;  (3) 
Operating  costs  of  motor  transport  in 
and  near  Los  Angeles. 

The  committees  on  Character  and 
Use  of  Road  Materials,  under  the  chair- 
manship of  H.  S.  Mattimore,  and  on 
Structural  Design  of  Roads,  under  the 
chairmanship  of  A.  T.  Goldbeck,  have 
not,  because  of  various  hampering  con- 
ditions, been  able  to  make  much  prog- 
ress. The  work  of  organizing  the  com- 
mittees, however,  is  in  hand,  and  in  the 
case  of  the  first  one  practically  finished. 

The  budget  for  next  year  calls  for 
an  expenditure  of  $25,000,  compared 
with  $13,000  last  year.  The  additional 
money  is  to  be  spent  for  an  assistant  to 
the  director,  for  clerical  services,  for  a 
census  of  highway  reseai-ch,  and  the 
preparation  of  a  bibliography.  How- 
ever, these  additional  expenditures  are 
contingent  upon  securing  the  additional 
funds.  A  ways  and  means  committee 
will  be  appointed  to  secure  the  addi- 
tional money  needed.  Money  in  sight 
this  year  is  as  follows:  Bureau  of  Pub- 
lic Roads,  $12,000;  Connecticut  High- 
way Department,  $1,000;  Engineerine 
Foundation,  $1,000;  National  Research 
Council,  $500. 

A  resolution  was  passed  pressing  the 
board  to  urge  upon  Congress  the  in- 
crease of  the  administrator's  allowance 
in  the  Federal  Aid  Road  Act  from  2i 
to  3  per  cent,  with  the  understanding 
that  the  additional  one-half  of  one  per 
cent  should  be  expended  upon  co-oper- 
ative research  between  the  Bureau  of 
Public  Works  and  the  State  Highway 
Department.  Under  this  plan  an  addi- 
tional million  dollars  would  be  avail- 
able for  research,  provided  future  an- 
nual appropriations  by  the  Government 
are  $100,000,000,  since  the  Bureau  of 
Public  Roads  engages  in  these  co-opera- 
tive researches  on  a  dollar  for  dollar 
expenditure  basis. 

It  was  resolved  to  invite  the  follow- 
ing organizations  to  take  membership 
in  the  board:  Associated  General  Con- 
tractors, Rubber  Association,  Western 
Society  of  Engineers,  Eno  Foundation, 
Chamber  of  Commerce  of  the  U.  S.  A. 
and  Bureau  of  Standards. 

Officers  for  the  ensuing  year  were 
elected  as  follows:  Chairman,  Anson 
Marston,  of  Iowa;  \iee-chairman,  A.  D. 
Flinn,  of  New  York;  Executive  Commit- 
tee, Prof.  Comfort,  A.  Adams,  of  Bos- 
ton, H.  M.  Crane,  of  New  York,  T.  H. 
MacDonald,  of  Washington.  Except  in 
the  case  of  Prof.  Adams,  these  are  re- 
elections.  Dr.  W.  K.  Hatt,  continues  as 
Director  of  Highway  Research,  though 
no  action  on  that  matter  was  required. 
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New  Honor ar})  Members,  American  Society  of  Civil  Engineers 


Samuel  Rea 


the  French  and  Allied  government  were 
of  the  most  varied  types. 

Mr.  Schneider  was  born  at  Le  Creusot, 
France,  Oct.  29,  1868,  and  is  a  grandson 
of  the  founder  of  the  machine  shops  at 
that  place  where  the  development  of 
the  war  materials  for  which  he  has 
become  noted   took  place. 

Mr.    Schneider    visited    the    United 
States   during   1919,   coming   as  chair- 
man of  the  French  Economic  Commis- 
sion   in    the    interest   of    a    closer    co- 
operation    between     France     and     the 
„  „     „       ,.      „         United    States.      In    recognition   of   his 
R.R.   Co.    Mr.   Rea     World  War  work,  the-  Mining  and  Met- 
entered    the    engi-     allugical  Society  of  America  presented 
Mr.    Schneider    in    1919    with    its    gold 
medal. 


Almost  continuous- 
ly for  more  than 
half  a  century 
Samuel  Rea,  elected 
an  honorary  mem- 
ber of  the  Ameri- 
can Society  of 
Civil  Engineers  on 
June  6,  1921,  has 
served  the  engi- 
neering division  of 
the    Pennsylvania 


neering  department 
of  the  Pennsyl- 
vania July  17,  1871,  as  a  chainman  and 
rodman  on  the  Morrison  Cove  Branch, 

and   with    the   exception   of   being   em- ^^^^ 

ployed  by  the  Hollidaysburg  Iron  &  Nail  Comite  Des  Forges' of '^France 
Co.  three  years  later,  with  the  Mary- 
land Central  Ry.  Co.  in  1889  and  an 
absence  of  three  years'  duration  later, 
he  has  been  in  the  employ  of  the 
Pennsylvania  since  his  first  connection 
with  it.  Ml-.  Rea  has  served  in  an 
executive  and  consulting  capacity  for 
the  Pennsylvania  in  some  of  its  largest 
construction  enterprises,  he  ^yas  given 
direct  charge  of  the  construction  of  the 
double-track  tunnels  under  the  North 
River  and  the  construction  of  the  ter- 
m.inal  in  the  heart  of  New  York  City, 
completed  more  than  a  decade  ago. 

Mr.  Rea  was  born  in  Hollidaysburg, 
Pa.,  in  1855  and  he  began  his  engi- 
neering work  at  the  age  of  sixteen 
years.  After  rejoining  the  company  in 
1875  he  served  as  assistant  engineer  on 
various  Pennsylvania  projects  and  from 
1879  to  1883  served  as  engineer  in 
charge  of  surveys  in  Westmoreland 
County  and  of  the  rebuilding  of  the 
Western  Pennsylvania  R.R.  In  the  latter 
year  he  was  transferred  to  Philadel- 
phia as  assistant  to  one  of  the  vice- 
presidents,  with  the  title  of  principal 
assistant  engineer,  which  he  held  until 
1888  when  he  was  made  assistant  to  the 
second  vice-president.  This  office  he 
retained  until  1889,  when  hj  i-esigned 
to  go  to  Baltimore  as  vice-president  of 
the  Maryland  Central  Ry.  Co.  and  chief 
engineer    of    the    Baltimore    Belt    R.R. 

In  1891  he  resigned  because  of  ill 
health   and    after   an    absence   of  three 


Ambrose  Swasey 

Ambrose  Swasey, 
elected  to  honorary 
membership  in  the 
American  Society 
of  Civil  Engineers 
on  June  6,  1921, 
has  achieved  an 
international  repu- 
tation through  his 
research  work  in 
connection  with  the 
production  of  as- 
tronomical instru- 
ments of  precision. 
Besides  his  various 
contributions  to  the  engi- 
Mr.    Swasey   made  the 


technical 
Mr.    Schneider   is   past   president   of     veering   world 
the    Iron    &    Steel    Institute    of    Great     initial  gift  which  established  The  Engi 
Britain  and  honorary  president  of  the     neering  Foundation. 
'^      ■"   ""       "  ■  Mr.  Swasey  was  born  in  1846  in  Ex- 

eter, N.  H.,  where  he  gained  his  early 
schooling.     He   learned  the   machinists' 
Howard  Adams  Carson  trade  in  his  native  town  and  in  1870  en- 

tered the  employ  of  the  Pratt  &  Whit- 
T  h  e  professional  ney  Co.,  machinery  manufacturers,  at 
career  of  Howard  Hartford,  Conn.  In  1880  he  went  to 
Ada  m  s  Carson,  Cleveland,  Ohio,  and  entered  into  part- 
elected  an  honor-  nership  with  W.  R.  Warner,  under  the 
ary  member  of  the  firm  name  of  Warner  &  Swasey. 
American  Society  Mr.  Swasey  is  an  organizing  member, 
of  Civil  Engineers  past  president,  and  honorary  member 
on  October  10,  of  the  American  Society  of  Mechanical 
1921,  has  been  Engineers;  past  president  and  honorary 
mainly  identified  member  of  the  Cleveland  Engineering 
with  the  engineer-  Society;  past  president  of  the  Cleveland 
ing  development  of  Chamber  of  Commerce;  a  member  of 
Boston  and  its  the  American  Philosophical  Society,  the 
vicinity.  Outstand-  Union  Club  of  Cleveland  and  the  Engi- 
neers Club  of  New  York. 

In  1900  the  French  Republic  made  him 
a  Chevalier  of  the  Legion  of  Honor. 


ing  projects  with  which  he  has  been 
connected  as  chief  engineer  are  the 
^letropolitan  Sewerage  Commission  for 
Boston,  where  he  designed  and  had 
complete  charge  of  the  construction 
of  that  system;  and  the  Boston  Transit 
Connnission,  where  lie  superintended 
the  design  and  construction  of  the 
original  Boston  subway  opened  to  traffic 
in    1897.     He    has    been    consulted    fre- 


Luigi  Luiggi 

For  more  than  a  third  of  a  century, 
Luigi  Luiggi,  elected  an  honorary  mem- 
ber of  the  American  Society  of  Civil 
Engineers  Oct.  10,  1921,  has  been  prom- 
inently identified  with  the  construction 


quently  concernmg  engmeering  proj-  of  maritime  works  of  Italy.  His  repu- 
ects,  parf;icularly  pertaming  to  tunnel  tation  in  the  field  of  maritime  engi- 
■onstruction,  and  was  one  of  a  board  of     neering  has  led  to  his  being  engaged  by 


years  from  the   Pennsylvania   R.R.   Co. 


three  who  designed  and  built  the  double 
track  tunnel  under  the  Detroit  River 
for  the  New  York  Central  Lines.  He 
was  also  consulted  concerning  the  New 
York  and  the  Philadelphia  subways. 
Mr.    Carson    was    born    in    1842    and 


rejoined  it  as  assistant  to  the  president  when  in  high  school  joined  a  battalion 

in  1892.    Successively  he  then  served  as  of  United  States  engineers  of  the  rcgu- 

first  assistant  to  the  president,  fourth  lar    army    and    served    throughout   the 

vice-president,  third  vice-president,  sec-  Civil  War. 

ond  vice-president  in  charge  of  the  en-  He  was  graduated  in   1869  from  the 

gineering  and  accounting  departments,  Massachusetts   Institute   of  Technology 
and   first   vice-president.     In    1912    Mr. 
Rea  was  elected  president  of  the  Penn- 
sylvania R.R.  Co. 


both  Argentine  and  Uruguay  in  a  con- 
sulting capacity. 

Mr.  Luiggi  was  born  in  Genoa,  Paly, 
in  1856.  In  1875  he  was  graduated 
from  the  University  of  Genoa  with  a 
degree  of  doctor  of  physics  and  mathe- 
matics. In  1878  he  was  graduated  from 
the  Royal  College  for  Civil  engineers 
with  a  degree  of  civil  engineer.  The 
following  year  he  became  a  cadet  in 
the  Italian  Royal  Artillei-y,  Coast  De- 
fenses, and  in  1880  was  appointed  mcm- 

and  has  kept  up  a  live  association  with     bar  of  the  Royal  Corps  of  Civil  Engi- 

that  institution  practically  since.     His     nci-rs  of  Italy. 

professional  career  began  in  1870,  when         After    there    had    been    successfully 


Mr.  Rea  is  a  member  of  various  New     he  was  appointed  assistant  engineer  for     completed   under   his   direction    several 


York  and  Philadelphia  clubs,  besides  be- 
ing a  member  of  the  Institutif)n  of  Civil 
Engineers  and  various  patriotic  organ- 
izations. 


Charles  Prosper  Eugene  Schneider 

Charles  Prosper  Eugene  Schneider, 
elected  to  honorary  nieinbership  in  the 
American  Society  of  Civil  Engineers  on 
Oct.  10,  1921,  i.i  known  throuirhout 
Europe  a.s  well  as  in  this  country  for 
his  connection  with  the  development  of 
various  ordnance  including  the  75-mni. 
rapid  fire  guns  used  in  the  World  War. 
The  war  materials  delivered  hy  his 
factory    (the    Creusot    Works.    France) 


a  coal  n>ining  and  iron  manufacturing 
company  in  Western  Pennsylvania.  The 
ne.xt  year  he  was  appointed  assistant 
engineer  on  the  construction  of  the 
Providence  water-works  and  in  187.1  was 
placed  in  charge  of  the  construction 
of  the  Providence  scwer.s.  In  1877-78  he 


important  works  at  Genoa,  he  was  given 
the  position  of  engineer-in-chief.  Royal 
Corps  of  Civil  Engineers,  and  appointed 
private  technical  adviser  to  the  Min- 
ister of  Public  Works  at  Rome.  In 
1894  he  acted  as  engineer-in-chief  at 
I>eghorn,  Italy,  for  all  maritime  work 


^■pent  his  time  in  Europe  studying  vari-     in  the  Tu.scan  and  Roman  provinces. 
iius  sewerage  systems  and  in  1878  was         He   i.<<    professor    of    hydraulic    engi- 
iippointed    principal    superintendent   of    needing  in  the  I'niversity  of  Rome  am 


instruction  of  the  Boston  main  drain- 
.vt'e.  Ten  years  later  he  made  the  design 
for  the  North  Metropolitan  and  Charles 
River  Valley  Sewerage  System  for  the 
State  Board  of  Health  of  M;issachu9ett<». 

He  is  a  member  of  the  In.;titution  of 


in   large   quantities  during  the  war  to    Civil  Engineers  of  Great  Britain. 


a  member  of  the  International  Techni 
ral  Committee  for  the  Suez  Canal.  He 
served  durine:  I  ho  world  war  as  colonel 
in  the  arlllli'py  corps  of  the  Italian 
army  and  was  decorated  by  the  Min- 
ister of  Munitions  for  distinguished 
service. 
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Joint  Commission  Approves 
St.  Lawrence  Scheme 

Recommends     Early     Construction     of 

Following  General  Plan  of 

Wooten-Bowden  Report 

The  report  of  the  International  Joint 
Commission  recommended  the  naviga- 
tion and  power  development  of  the  St. 
Lawrence  was  transmitted  without  com- 
ment by  President  Harding  to  Congress 
on  Jan.  17.  In  brief  the  specific  recom- 
mendations are  as  follows: 

"1.  That  the  Governments  of  the  United 
States  and  Canada  enter  into  an  arrange- 
ment by  way  of  treaty  for  a  scheme  of 
improvement  of  the  St.  Lawrence  River 
between  Montreal  and  Lake  Ontario. 

"2.  That  the  new  Welland  Ship  Canal  be 
embodied  in  said  scheme  and  treated  as  a 
part  thereof. 

"3.  That  the  proposed  works  between 
Montreal  and  Lake  Ontario  be  based  upon 
the  report  of  the  engineering  board  ac- 
companying this  report,  but  that  before  any 
final  decision  is  reached,  the  report  of  the 
board,  together  with  such  comments,  critic- 
isms and  alternative  plans  as  have  been 
filed  with  the  commission,  be  referred  back 
to  the  board,  enlarged  by  other  leading 
members  of  the  engineering  profession,  to 
the  end  that  the  whole  question  be  given 
that  further  and  complete  study  that  its 
magnitude  and  importance  demand,  and 
that  after  completion  the  administrative 
features  of  this  improvement  be  carried 
out  as  set  forth  in  recommendations  7  and 
8  hereof. 

"4.  That  there  shall  be  an  exhaustive  in- 
vestigation of  the  extent  and  character  of 
the  damage  through  flowage  involved  in  the 
plan  of  development   finally  adopted. 

BoUNDART  Changes  Planned 

"5.  That,  assuming  the  adoption  of  the 
plan  of  the  Engineering  Board,  or  of  other 
plans  also,  involving  a  readjustment  of  the 
international  boundary,  in  order  to  bring 
each  of  tlie  power  houses  on  its  own  side 
of  the  boundary,  appropriate  steps  be  taken 
to  transfer  to  one  country  or  the  other,  as 
the  case  may  be.  the  slight  acreage  of  sub- 
merged land  involved. 

"6.  That  Canada  proceed  with  the  works 
necessary  for  the  completion  of  said  new 
Welland  Ship  Canal  in  accordance  with  the 
plans  already  decided  upon  by  that  coun- 
try. 

"7.  That  such  'navigation  works'  as  do 
not  lie  wholly  within  one  country  or  are 
not  capable  of  economic  and  efl^cient  con- 
struction, maintenance  and  operation  within 
one  country,  as  complete  and  independent 
units,  be  maintained  and  operated  by  a 
board  hereinafter  called  the  'International 
Board,'  on  which  each  country  shall  have 
equal   representation. 

"S.  That  such  navigation  works  as  lie 
wholly  within  one  country,  and  are  cap- 
able of  economic  and  efficient  construction, 
maintenance  and  operation  as  complete  and 
independent  units,  be  maintained  and  oper- 
ated by  the  country  in  which  they  are 
located,  with  the  right  of  inspection  by  the 
said  International  Board,  to  insure  economy 
and  efficiency. 

"9.  That  power  works  be  built,  installed 
and  operated  by  and  at  the  expense  of  the 
country  in  which  they   are  located. 

"10.  That,  except  as  set  forth  in  recom- 
mendation 11,  the  cost  of  all  navigation 
works  be  apportioned  between  the  two  coun- 
tries on  the  basis  of  the  benefits  each  will 
receive  from  the  new  waterway.  Provided 
that  during  the  period  ending  five  years 
after  completion  of  the  works — and  to  be 
known  as  the  construction  period — -the  ratio 


John  R.  Freeman 

(Continued  from  p.  125) 

ities  with  the  Lawrence  Water  Power 
Co.  After  graduation  he  joined  the 
staff  of  the  company  regularly  and  soon 
rose  to  the  position  of  principal  assist- 
ant to  Hiram  F.  Mills,  chief  engineer. 
Increased  responsibilities  were  placed 
upon  him  by  his  employer  and  after  a 
few  years  he  undertook  engineering  de- 
sign on  his  own  responsibility.  The 
fact  that  he  had  charge  of  daily  meas- 
urements of  the  water  power  used  by 
the  LaT.vrence  factories  and  of  water- 
power  measurements  for  the  factories 
in  Manchestei',  N.  H.,  gave  him  the 
intimate  knowledge  of  stream  flow  and 
of  gaging  which  has  proved  of  much 
value  to  him.  After  ten  years'  experi- 
ence, he  opened  a  consulting  office  in 
Boston. 

Enters  Insurance  Field 

While  this  step  was  being  considered 
he  accepted  the  offer  of  the  Factory 
Mutual  Fire  Insurance  Co.  to  be  its 
inspector  and  hydraulic  engineer.  Thus 
was  his  entry  into  the  insurance  field 
in  which  he  has  remained  since,  al- 
though not  to  the  exclusion  of  other 
business  and  engineering  enterprise.  In 
such  vi'ork  his  experiments  on  the  dis- 
charge of  fire  nozzles  and  the  hydraulics 
of  fire  streams  came  to  be  accepted  as 
standards  in  that  field  of  engineering 
investigation.  Mr.  Freeman  sought  par- 
ticularly to  perfect  standard  methods 
and  appliances  for  fire  protection  and 
to  unite  manufacturers  of  fire  appliances 
on  certain  standards  of  quality  while 
preserving  to  each  his  individuality  of 
detail.  The  specifications  almost  uni- 
versally adopted  for  underwriter  fire 
pumps  underwriter  nozzels,  fire  hose 
and  the  like,  were  drawn  up  by  him 
after  much  experimental  work. 

Such  investigations  and  activities  led 
to  his  being  made  president  and  treas- 
urer of  the  Manufacturers',  Rhode 
Island  and  Mechanics  Mutual  Fire  In- 
surance Co.  in  1896,  and  several  years 
later  he  was  put  in  charge  of  fire  pro- 
tection and  insurance  interests  of  prop- 
ty  valued  at  more  than  $300,000,000, 
making  his  office  the  largest  of  its 
kind. 

In  his  consulting  capacities,  he  sei'ved 
well  the  New  York  Board  of  Water 
Supply,  being  appointed  not  only  its 
first  consulting  engineer,  but  its  first 
employee.  One  of  his  outstanding 
achievements  was  his  report  upon  the 
water-supply  resources  of  New  York 
City  in  1899,  being  selected  by  comj)- 
troller  Coler  of  New  York  as  an  engi- 
neer familiar  with  large  water  supplies 
and  unbiased  by  local  prejudice.  The 
request  to  submit  such  a  report  was 
received  by  Mr.  Freeman  in  August, 
1899,   and    the   report   was    handed   to 

fixing  the  amount  chargeable  to  each  coun- 
try shall  be  determined  upon  by  certain 
known  factors,  such  as  the  developed  re- 
sources and  foreign  and  coastwise  trade 
of  each  country  within  the  territory 
economically  tributary  to  the  proposed 
waterway,  and  that  that  ratio  shall  be  ad- 
justed every  five  years  thereafter  and  based 
upon  the  freight  tonnage  of  each  country 
actually  using  the  waterway  during  the 
previous   five-year   period. 

"11.  That  the  cost  of  navigation  works 
for  the  combined  use  of  navigation  and 
power  over  and  above  the  cost  of  work* 
necessary  tor  navigation  lalone  should  be 
apportioned   equally  between  the  two. 


Mr.  Coler  seven  months  later.  In  its 
printed  form  it  was  a  book  containing 
about  600  pages  largely  illustrated 
and  was  generally  acknowledged  to  be 
the  most  elaborate  water-works  report 
ever  prepared  by  one  engineer. 

Hardly  less  interesting  as  a  piece  of 
engineering  literature  is  his  report  sub- 
mitted as  chief  engineer  of  the  com- 
mittee appointed  in  1901  to  consider 
the  advisability  of  constructing  a  dam 
across  the  tidal  estuary  of  the  Charles 
River  between  Boston  and  Cambridge 
for  forming  a  large  water  park.  The 
report  of  these  studies  was  a  book  also 
of  about  600  pages,  invaluable  to  engi- 
neers who  desire  to  investigate  the 
subject  of  such  work  for  improving  the 
condition  of  tidal  inlets.  A  further 
water-works  achievement  was  his  con- 
nection with  the  joint  investigation 
made  for  the  additional  water  supply 
for  the  City  of  New  York. 

Mr.  Freeman  has  also  served  in  a 
consulting  capacity  for  various  cities 
scattered  all  over  the  United  States. 
His  foreign  activities  have  carried  him 
to  China  and  elsewhere.  His  most 
recent  foreign  work  was  consultant  in 
the  modernization  of  the  grand  canal 
in  China.  For  a  number  of  years  he 
served  as  consulting  engineer  with  the 
Board  of  Water  Supply  of  the  City  of 
New  York,  (ha\'ing  been  appointed  to 
that  position  in  1905)  and  also  has 
been  engaged  as  consultant  on  water- 
power  investigations  for  the  New  York 
State  Water  Supply  Commission,  on 
the  Isthmian  Canal  lock  and  dam  and  on 
the  San  Francisco  water  supply,  etc. 

Besides  being  a  member  of  the  Ameri- 
can Society  of  Civil  Engineers,  and 
the  American  Society  of  Mechanical 
Engineers,  he  is  a  member  of  the  Bos- 
ton Society  of  Civil  Engineers  and  num- 
erous other  engineering  organizations. 
He  maintains  a  consulting  office  in 
Providence,  R.  I.,  and  is  president  of 
the  Manufacturers'  Mutual  Fire  Insur- 
ance Co.,  of  that  city. 

Consulting  Engineers  Hold 
Annual  Meeting 

Following  a  dinner  at  which  were 
present  36  out  of  the  111  members,  the 
Institute  of  Consulting  Engineers  held 
its  annual  meeting  in  New  York  on 
Jan.  16.  Edwin  Ludlow,  Nicholas  S. 
Hill  and  W.  W.  Colpitts  were  elected  to 
the  council,  which  elects  the  officers. 

It  was  announced  that  the  United 
Engineering  Societies  had  accepted  the 
Institute's  offer  to  place  in  the  Engi- 
neering Societies'  Building  in  New  York 
a  bas-relief  of  Alfred  Noble.  Some  dis- 
cussion was  offered  on  the  situation  re- 
garding income  taxes  on  consulting  en- 
gineers' fees  from  states  and  munic- 
ipalities, which  is  confused  at  present 
and  a  movement  started  toward  a  con- 
certed action  by  those  interested.  Two 
cases  of  ethics  were  considered.  The 
meeting  approved  a  new  clause  declar- 
ing it  unethical  for  an  engineer  "to  sub- 
mit proposals  for  or  enter  into  contract 
for  constructing  works,  plans  and 
specifications  for  which  have  been  pre- 
pared by  him  as  professional  engineer." 
The  second  case  involved  the  right  of 
an  engineer  to  data  developed  in  pre- 
paring a  report  or  design  for  a  client. 
Both  cases  will  be  stated  more  in  detail 
in  a  later  issue.  It  was  also  voted  to 
add  to  the  code  of  ethics  a  clause  stat- 
ing it  to  be  unethical  for  an  engineer  "to 
publicly  advertise  his  professional  busi- 
ness in  conspicuous  places  or  with  self- 
laudatory  display." 
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Civil  Engineers  Discuss 
Traffic  Handling 

Many  Remedies  Proposed  for  Extreme 
Vehicular  Congestion  in  Metropoli- 
tan Centers 

Continuous  movement  of  vehicular 
traffic  by  "platoons"  was  oflFered  by 
Ernest  P.  Goodrich,  consulting  engineer. 
New  York  City,  at  the  meeting  of  the 
New  York  Section,  American  Society 
of  Civil  Engineers,  Jan.  11,  as  a  means 
of  relieving  congestion  on  New  York 
City's  principal  thoroughfares.  The 
plan,  which  Mr.  Goodrich  maintains 
would  simplify  the  problem  of  handling 
traffic  on  Fifth  Ave.  and  crosstown 
streets,  involves  the  passage  of  vehicles 
in  groups,  with  considerable  intervals 
between  each  pair,  thus  leaving  open 
spaces  for  the  passage  of  similar  "pla- 
toons" of  traffic  moving  in  a  direction 
at  right  angles  to  the  first  group.  Un- 
der the  platoon  system  of  traffic  regula- 
tion the  arrangement  would  be  similar 
to  that  of  a  regiment  of  soldiers  formed 
into  companies  with  spaces  between 
each  two  companies.  The  advantages 
of  such  a  scheme,  Mr.  Goodrich  pointed 
out,  lie  principally  in  the  fact  that  it 
would  not  stop  traffic  at  regular  inter- 
vals, as  is  the  practice  now  on  Fifth 
Ave.  with  the  block  and  signal  system. 
The  platoons  of  traffic  would  keep  con- 
tinuously in  motion  and  their  speed 
would  be  regulated  by  a  semaphore 
system  of  some  sort. 

Other  Traffic  Suggestions 

Amos  Schaeffer,  consulting  engineer 
to  the  borough  president  of  Manhattan, 
read  a  paper  dealing  with  an  analysis 
of  New  York  traffic  conditions  and  de- 
sirable measures  of  relief  for  the  pres- 
ent congestion.  Among  other  things 
he  suggested  the  elimination  of  the 
grade  crossing  at  42nd  St.  and  Fifth 
Ave.  by  depressing  the  42nd  St.  street 
car  tracks  and  vehicular  roadway,  pro- 
vision being  made  also  for  underground 
sidewalks  at  this  point.  A  plan  also 
was  advanced  for  the  removal  of  cer- 
tain street  car  tracks  at  the  intersec- 
tion of  34th  St.,  Sixth  Ave.  and  Broad- 
way. 

In  street  improvements,  Mr.  Schaeffer 
stated,  the  movement  of  motor  vehicles 
is  being  facilitated  by  the  adoption  at 
corners  of  curb  radii  of  12  ft.,  instead 
of  the  6-ft.  radius  formerly  used.  Ele- 
vated railway  columns  on  streets  >ffer 
great  obstructions  to  traffic  movement, 
according  to  Mr.  Schaeffer.  A  road- 
way with  a  width  of  60  ft.  would  for- 
merly accommodate  four  lines  of  vehi- 
cular traffic  outside  of  the  car  tracks  if 
it  had  no  elevated  columns,  but  with 
such  columns,  Mr.  Schaeffer  said,  space 
for  only  two  lines  of  vehicles  is  avail- 
able. Referring  to  the  influence  of 
pavement  types  on  vehicular  traffic,  Mr. 
Schaeffer  announced  that  sheet  asphalt 
and  granite  block  wore  the  prevailing 
types  in  the  Borough  of  Manhattan. 
He  predicted  that  the  use  of  modem 
smooth,  granite  block  pavements  would 
increase  and  would  be  acceptable  to  all 
kinds  of  traffic. 

Robert  Grior  Cooke,  president  of  the 
Fifth  Ave.  Association,  presented  the 
traffic  problem  from  the  point  of  view 
of  the  merchant  and  endorsed  the  block 
signal  system  now  in  use  on  Fifth  Ave. 
He  believes  that  some  time  in  the  future 
it  may  be  neces.sary  to  limit  the  number 
of  buses  using  the   avenue. 

In   New  York's  traffic   squad   of  the 


Prof.  Jacoby  to  Retire  in  June 

Prof.  Henry  S.  Jacoby,  who  for  thirty 
one   years    has   been  a   member   of  the 


Engineers  Club  of  Baltimore 
Opposes  Licensing 

f^r.,-,H.r  ^f  t^y.     n  u            f   n-   ■■,  '^  -"■'  '^^^    Engineers    Club     of    Baltimore 

faculty  of  the  College   of   Civil   Engi-  went  on  record  at  a  largely  attended 

neering,   more   recently   the   College   of  business    meeting    held   jfnuary    5,   as 

Engmeermg,  at  Cornell  University,  will  strongly  opposed  to  any  form  of  state 

.  eti  e  at  the  close  of  the  college   year  legislation  requiring  the  registration  or 

from   active   duty,   havmg    reached   the  licensing   of   professional    engineers    in 

age     specified     for     retirement.       Prof,  the  state  of  Maryland 

Jacoby  for  the   past   twenty-one   years  A  bill  prepared  by  a  committee  com- 

fh!  n^\        .P'"2^1,^^5'"    ^2,"^    ^^^^  ■  "*  P°sed  of  a  few  practicing  engineers  of 

the  Department  of  Bridge  Engineering  the   city,   for   enactment    by    the    state 


in  the  university.  He  has  been  unusu- 
ally active  in  text-book  writing,  partic- 
ularly in  collaboVation  with  Prof.  Mer- 
riman  of  Lehigh  University  in  their 
well-known  text  on  bridges,  and  with 
Prof.  Davis  on  foundations.     It  is  an 


legislature  now  in  session,  was  not  only 
repudiated  by  a  vote  of  the  club  after 
spirited  debate,  but  the  club  voted  op- 
position to  any  bill  requiring  state 
registration  of  professional  engineers. 
The  meeting  was  of  a  very  representa- 


nounced  that  he  will  spend   a   year  in  tive  character  including  local  members 

travel  and  then  will  make  his  home  at  of  the  American  Society  of  Mechanical 

Bethlehem,  Pa.,  which  is  in  the  vicinity  Engineers,  American  Institute  of  Elec- 

M  t        /^v\   t°t'"^    """f  *"''^'   Engineers,   American   Society  of 


Mater,  Lehigh  University. 


Couzens  Opposes  Rapid  Transit 
for  Detroit 

In  a  statement  issued  recently  Mayor 
Couzens  of  Detroit  said  that  sub- 
way or  elevated  rapid-transit  lines  are 
not  needed  in  Detroit.  A  properly  de- 
veloped rapid-transit  system  for  the 
city,  he  says,  would  cost  $100,000,000, 
and  a  good  part  of  this  sum  would  have 
to  be  put  on  the  tax  roll,  as  fares  would 


Civil  Engineers.  American  Chemical 
Society,  American  Association  of  Engi- 
neers, and  other  engineering  bodies. 

The  bill  was  strongly  supported  by 
some  of  the  practicing  engineers  of 
Baltimore  who  claimed  that  they  had 
been  embarrassed  in  getting  business 
in  some  of  the  fourteen  states  which 
have  license  laws  for  engineers,  and 
they  urged  that  Maryland  have  such  a 
license  law  that  they  might  secure  re- 
ciprocal benefits.  Opponents  of  state 
licensing   of  engineers   urged   that,   be- 


not  pay  the  current  charges.     He  sug-  ,.„,,„_   ,.(,„  ,^„kl■~        j   iu   "       • '   "", 

gests  that  the  demand  for  rapid-transit  wfpj;^\Z"!'i'^,  ^'"^  ^^^  engineers  of 

subways  springs  from  a  desire  for  lux-  fThtlArltl^V"  ""/"rtunate  as 

ury  rather  than   from   the   pressure   of  to  the  best  ?ntp!  T  f'^'^H ''f^'^""'""^^' 

necessity,   and    remarks,    "Communities  IVj^t^^.  t^^Y''^''}  °^  ^u°''l  l*"^  engineer 


are  like  people;  every  once  in  a  while 


and  the  public  of  such   states,  was 


rtic    iir\c    ucuLiic,    trvciv    uiiLt^    111   a    wane      ,.rtor.««    r„\.    n*         i       j    j,   n        ■  .        ,; 

they  get.  the^dea  th/t  they  must  have     "1^°^!?/ .^,^/^'t"i5e   ^^ "^^ 


certain  things  to  satisfy  their  ego.  A 
man  makes  $100,000  one  year  and  thinks 
he  must  have  a  yacht,  three  limousines, 
and  a  palace  in  Florida,  or  a  workman 
makes  more  money  than  ever  before 
and  must  have  a  player  piano  and  an 
automomobilo.  Detroit  is  that  way 
about  a  rapid-transit  system." 


wake;  but  that  the  Maryland  engineer 
might  better  lend  encouragement  and 
assistance  towards  the  repeal,  if  it  were 
possible,  of  such  laws  in  some  of  those 
fourteen  states. 

The  supporters  of  the  bill  claimed 
that  the  enactment  of  the  bill  would 
elevate  the  standing  of  the  engineer, 
would  tend  to  get  for  the  engineer 
greater  compensation  for  his  services, 
and  would  better  protect  the  public. 
The  opponents  of  the  bill,  while  con- 
ceding it  would  be  an  excellent  thing 
if  it  were  practically  possible  for  any 


Federal  Map  Board  Meets 

The  Board  of   Surveys   and  Maps  of 
the  federal  government  met  on  Jan.  10 
to  discuss   technical   standards   regard- 
ing  a   change   in   scale   of   topographic     board  to  sort  and  grade  and  record  each 
maps    and    technical    standards    on    the     engineer    according    to    true    qualifica- 
subject  of  "Map  Projections."  tions  and  ability,  asserted  that  engineer- 

ing  work  and  endeavor  was  as  broad  as 

„  ,.        ^        ,        ,  ,.  the  universe,  not  a  limited  field  of  en- 

Pohce  Department,  according  to  In-  deavor  as  in  law  or  medicine  or  den- 
spector  John  F  O'Brien,  there  are  now  tistry;  but  more  varied  and  diversified 
1,547  men.  The  Police  Department  has  by  far  than  any  other  profession-  and 
under  consideration  plans  for  synchro-  thus  it  was  not  to  be  expected  that 
nizing  the  movement  of  traffic  through-  any  state  appointed  board  could  pos- 
out  the  entire  city  by  means  of  the  -' '  '  "  ■ 
block  system  and  colored  lights  dis- 
played from  towers.  Inspector  O'Brien 
pointed  out  that  the  left-hand  turn  is 
one  of  the  grc  .est  obstacles  in  facil- 
itating rapid  moi'ement  of  traffic.  He 
explained  in  detail  the  Police  Depart- 
ment's experiments  in  traffic  handling 
on  Fifth  Ave.  and  in  the  theatrical  dis- 
trict between  Times  Square  and  Colum- 
bu.s  Circle. 

Clifford    M.    Holland,  chief   engineer. 
New  York-New  Jersey   Vehicular  Tun 


sibly  handle  the  proper  grading  and  re- 
stricting of  the  individual  engineers. 


Take  Traffic  Census  to  Decide  on 
Grade  Crossing  Elimination 

A  traffic  census  is  being  taken  at 
F^bensburg.  Pa.,  at  an  existing  railroad 
grade  crossing  to  determine  the  method 
of  elimination  to  be  adopted.  The 
Maple  St.  grade  crossing  is  to  be  elimi- 
nated, and  the  local  residents  want  a 
bridge  constructed  at  a  cost  of  $:^0n,- 
1    Commissions,  defended   the   use   of    000,  while  the  county  thinks  it  sufficient 


a  20-ft.  roadway  in  the  tubes,  explain- 
ing that  a  provision  for  greater  widths 
would  have  increased  the  cost  of  the 
vehicular  tunnel  beyond  all  reasonable 
proportions. 

The  meeting  closed  with  a  discussion 
of  street-car   traffic   in    Newark,   N.  J., 
by  A.  T.  Warner  of  the  Public  Service 
Railway  Co.,   Newark,  N.   J. 


to  construct  a  subway  for  pedestrians 
and  to  divert  vehicle  traffic  to  another 
crossing.  H.  F.  Dorr,  county  engineer, 
is  therefore  having  a  traffic  census  car- 
ried on  to  determine  how  much  use  is 
made  of  the  crossing,  on  the  basis  of 
which  it  can  be  decided  whether  vehicle 
traffic  should  be  diverted  or  nrovided 
for  at  this  crossing. 
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Florida  Road  Bonds 
Bring  Premium 

With  reference  to  the  statement  in 
chid  journal,  Dec.  22,  p.  1037,  regarding 
the  difficulty  of  disposing  of  $5,000,000 
worth  of  road  bonds  in  Florida,  the  fol- 
lowing statement  has  been  received 
from  W.  B.  Powell,  secretary  of  the 
Lake  County  (Fla.)  Chamber  of  Com- 
merce. 

"This  article  does  an  injustice  to  Lake 
County  and  also  the  State  of  Florida. 
I  have  not  the  figures  at  hand  for  other 
counties,  but  bonds  have  been  fetching 
premiums  right  along — Orange  County 
adjoining  Lake  just  sold  part  of  .$2,500,- 
000  issue  at  par  and  accrued  interest, 
and  $15,000  premium   on  $750,000." 

Included  in  Mr.  Powell's  letter  was 
a  clipping  indicating  that  the  .$600,000 
Lake  County  issue  had  been  sold  on 
Dec.  28,  1921,  for  a   total  of  $601,.500. 

This  journal  has  also  received  from 
the  county  engineer  of  Escambia 
County,  Florida,  the  following  informa- 
tion: 

"The  voters  of  Escambia  County  au- 
thorized the  issue  of  $2,000,000  at  6 
per  cent.  30-year  serial  bonds  on  Sept. 
29,  1920.  Bids  on  $1,000,000  of  these 
bonds  were  first  received  Nov.  15,  1921, 
but  not  being  satisfied  with  the  offers 
received,  the  county  commissioners  re- 
advertised  for  Dec.  17,  1921.  Lively 
bidding  resulted  and  the  $1,000,000 
bonds  sold  for  par  plus  a  premium  of 
$21,651."     

Florida's  Road  Program  for  1922 

The  Florida  State  Road  Department's 
1922  program  four  major  projects 
enumerated  'by  Judge  H.  B.  Phillips, 
chairman,  at  a  meeting  Jan.  5.  These 
projects  are  state  road  No.  2  from  Lake 
City  north  to  the  Georgia  line  and  south 
to  Fort  Myers;  state  road  No.  4  from 
Jacksonville  to  Miami;  the  Kissimmee- 
Melbourne  short  cut  between  Tampa 
and  Miami;  and  the  Jacksonville-Lake 
City  road.  Bids  were  opened  recently 
for  the  last  four  sections  of  the  latter 
road,  the  total  of  the  four  projects,  42 
miles  in  all,  to  cost  $942,000,  according 
to  the  lowest  bid  for  a  6-in.  concrete 
road,  16  ft.  wide. 


Louisiana  Gasoline  Tax  Effective 

The  gasoline  tax  of  1  cent  per  gallon, 
which  is  expected  to  yield  in  the  neigh- 
borhood of  $1,000,000  yearly  for  road 
building  purposes,  became  effective  in 
Louisiana,  Jan.  1,  1922.  The  tax  will 
be  collected  from  manufacturers  and 
wholesalers  on  the  basis  of  the  previous 
month's  sales.  The  exception  to  this 
general  method  of  collection  will  be 
small  filling  stations  along  the  borders 
of  the  state  where  gasoline  is  brought 
in  wholesale  quantities  from  Mississip- 
pi. Arkansas  and  Texas. 


"Engineering  News"  Is  Gen. 

Kuhn's  Xmas  Gift  to 

3rd  Engineers 

The  Third  Engineer  Regiment,  U.  S. 
Army,  stationad  at  Schofield  Barracks, 
Honolulu,  received  from  Brig.-Gen. 
Joseph  E.  Kuhn,  commander  of  the 
Hawaiian  Division  of  the  Army  and 
formerly  an  officer  of  the  Corps  of 
Engineers,  a  Christmas  gift  in  the  form 
of  a  set  of  bound  volumes  of  Engineer- 
ing Neivs  covering  the  period  from 
1888  to  1911  inclusive.  For  the  Third 
Engineers  the  gift  was  received  by  Col. 
Thomas  Rees,  the  regimental  com- 
mander. 

Road  Expenditures  for  1922 
Placed  at  $800,009,000 

With  the  passage  recently  of  the 
Federal  Aid  Highway  Act  it  has  been 
estimated  by  M.  O.  Eldridge,  of  the 
Good  Roads  Board  of  the  American 
Automobile  Association  that  during  the 
calendar  year  1922  there  will  be  ex- 
pended on  public  roads  in  the  United 
States  approximately  $800,000,000.  On 
the  basis  of  $3  per  day  and  200  work- 
ing days  for  each  individual  this  would 
mean  the  employment  of  about  1,000,000 
men  in  the  building  of  roads  and  bridges 
and  in  the  manufacture  of  road-build- 
ing machinery. 

■  It  is  also  estimated  by  Mr.  Eldridge 
that  during  1922  at  least  $600,000,000 
will  be  expended  on  city  street  paving, 
involving  the  employment  of  750,000 
laborers.     

Heavy  Rains  Damage  Structures 
in  Southern  California 

As  the  result  of  unprecedented  De- 
cember rains  highways  were  subjected 
to  considerable  damage  in  southern 
California.  In  San  Diego,  F.  A.  Rhodes, 
city  engineer,  reports  the  loss  of  the 
Rose  Canyon  bridge,  a  20-ft.  wood  pile 
structure,  cost  to  replace,  $1,000;  Sor- 
rento bridge,  same  type  and  same  cost; 
approaches  to  the  Torrey  Pines  bridge, 
taking  out  about  60  ft.  of  concrete 
pavement,  cost  to  replace,  $3,000.  Out- 
side the  city  the  county  highways  were 
bady  washed  in  places,  and  on  the 
Mussey  Grade  contract,  held  by  Cook 
&  Henno  of  Los  Angeles,  practically  all 
the  work  done  during  the  two  months 
previous  was  washed  out  to  bed-rock, 
this  covering  some  2  miles  of  work.  A 
small  bridge  at  the  Mussey  Grade  also 
went  out. 


Indianapolis  Sanitary  Board  Now 
Headed  by  Engineers 

The  Board  of  Sanitary  Commissioners 
of  Indianapolis,  which  has  charge  of 
building  sewage-works  and  of  the  col- 
lection and  disposal  of  garbage  and 
refuse,  has  been  reorganized.  Jay  A. 
Craven,  an  engineer  member  who  has 
been  secretary  of  the  commission,  is 
now  president.  John  L.  Elliott,  re- 
cently appointed  city  engineer  of  In- 
dianapolis and  also  to  membership  on 
the  board,  is  now  vice-president  of  the 
board. 


Standard  Specifications  for 
Pressure  Water  Filters 

The  adoption  of  standard  specification 
requirements  for  pressure  water  filters 
for  various  services  is  to  come  up  at 
the  annual  meeting  of  the  Associated 
Manufacturers  of  Water  Purifying 
Equipment,  which  will  be  held  at  the 
Bellevue-Stratford  Hotel,  Philadelphia, 
Feb.  7.  The  association  named  includes 
in  its  membership  nearly  all  the  builders 
of  water  purification  apparatus.  M.  F. 
Newman  of  Wm.  B.  Scaife  &  Sons  Co., 
Oakmont,  Pa.,  is  president  of  the  organ- 
ization named  above  and  heads  its  Com- 
mittee on  Standardization  of  Filter 
Sizes.  

Practising  Engineers  Conference 
Arranged  by  A.A.E. 

The  American  Association  of  Engi- 
neers will  hold  a  conference  of  practis- 
ing engineers  at  the  Congress  Hotel 
Chicago  Feb.  22,  Washington's  Birth- 
day. The  tentative  program  includes 
the  following  subjects: 

How  to  sell  engineering  service;  ex- 
perience of  the  practising  engineer  with 
licensing,  (a)  state  reciprocity,  and  (b) 
licensing  of  engineering  corporations; 
publicity  for  practising  engineers;  cost 
accounting  for  engineering  service; 
bookkeeping  for  an  engineering  office; 
how  to  uphold  the  standards  of  services 
and  fees;  amendment  of  schedules  of 
services  and  fees,  (a)  providing  for 
other  branches,  such  as  mining  and 
mechanical,  and  (b)  to  fit  them  to  the 
practise  appertaining  to  the  several 
parts  of  the  country;  computing  the 
practising  engineer's  income  tax. 

The  conference  will  be  in  charge  of 
the  Committee  on  Services  and  Fees  of 
Practising  Engineers  of  the  association, 
which  consists  of  Langdon  Peai'se, 
chairman,  Harvey  N.  Payne,  Arthur 
Mullergren,  Robert  I.  Randolph,  G.  T. 
Emrich,  John  W.  Cunningham.  George 
W.  Fuller,  Frank  T.  Pavne,  C.  W.  Hub- 
bell,  Brooks  Baker,  H.  P.  Letton,  E.  B. 
Latham,  S.  D.  Foster  and  Frederick  J. 
Amweg. 

An  invitation  to  attend  the  confer- 
ence is  extended  to  all  practising  engi- 
neers, whether  members  of  the  associa- 
tion or  not. 

Engineering  Societies 


City  May  Purchase  Light  and 
Water  Plants 

Orlando,  Fla.,  will  vote  Feb.  14  on 
a  bond  issue  that  includes  $975,000  for 
the  purchase  and  rehabilitation  of  the 
electric-lighting  plant  and  waterworks 
now  owned  by  the  Orlando  Light  and 
Water  Co.  The  price  was  arrived  at  by 
arbitration  after  both  sides  had  secured 
estimates  from  engineers,  varying  as 
much  as  $500,000. 

Of  the  bonds  issued,  $670,000  will  be 
to  purrhase  the  two  plants  with  about 
$150,000  each  for  rehabilitation,  in- 
creasing production  and  r -.tending  the 
systems.  The  citizens  will  vote  also  on 
$340,000  for  a  sewer  system. 


Calendar 


Aiinu:il    -Meetings 

AMERICAN  CONCRETE  INSTITUTE. 
Detroit,  Mich.  ;  Annual  Conven- 
tion, Cleveland.  Ohio,  Feb.   13-16. 

A.\IERIC.\N  R.AILWAT  ENGINEER- 
ING A.SSOCIATION,  Chicago  : 
Annual  Convention,  Chicago,  March 
14-16. 

ENGINEERING  INSTITUTE  O  F 
CAN.\DA,.  Montreal :  Annual 
Meeting",    Montreal,    Jan.    24-25, 

AMERICAN  WOOD  PRESERVERS' 
•VSSOCIATION.  Baltimore ;  An- 
nual convention,  Chicago,  Jan. 
24-26. 


The  Great  Falls  Engineering  Society 

has  recently  been  organized  with  40 
charter  members  at  Great  Falls,  Mont. 
The  officers  are:  E.  T.  Harlow,  presi- 
and  John  S.  Roth,  secretary-treasurer. 
The  Society  of  'ndustrial  Engineers, 
a  member  of  the  Federated  Engineer- 
ing  Societies,    has   elected   Joseph    W. 
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Roe,  head  of  the  industrial  engineering 
department  of  New  York  University, 
as  president,  succeeding  L.  W.  Wallace, 
secretary  of  the  American  Engineering 
Council.  W.  G.  Sheehan,  of  Detroit, 
has  been  elected  secretary  and  F.  C. 
Schwedtman  of  the  National  City  Bank, 
New  York,  treasurer. 

The  North  Dakota  Society  of  Engi- 
neers will  hold  its  14th  annual  meet- 
ing at  Jamestown,  No.  Dak.,  on  Feb. 
8  and  9.  The  secretary  is  E.  F.  Chand- 
ler, University  of  No.  Dak. 

The  New  York  Post,  American  So- 
ciety of  Military  Engineers,  will  hold 
its  annual  meeting,  election  of  officers 
and  dinner  on  Jan.  25.  Final  arrange- 
ments have  not  yet  been  made.  For 
further  information  address  Percy  E. 
Barbour,    secretary. 

The  Engineers  Society  of  St.  Paul 
elected  the  following  officers  at  the 
annual  meeting,  Jan.  9:  president,  W. 
W.  Walker;  vice-president,  D.  W. 
Flowers;  secretary-treasurer,  G.  H. 
Wilsey. 

The  Ohio  Engineering  Society  will 
hold  its  annual  meeting  at  the  Engi- 
neers Club  in  the  Southern  Hotel  at 
Columbus,  Ohio,  Jan.  25-26.  Secretary, 
John  Graham,  Columbus. 

The  Michigan  Engineering  Society 
(Michigan  Assembly  of  A.  A.  E.)  will 
hold  its  annual  meeting  at  Kalamazoo, 
Michigan  Feb.  8  to  10. 

The  Engineering  Society  of  Wisconsin 
will  hold  its  annual  meeting  Feb.  24-25 
at  Madison,  Wis.  Secretary,  L.  E. 
Smith,  Madison. 

The  Western  Society  of  Engineers, 
at  its  meeting  on  Jan.  9,  listened  to  a 
paper  on  the  concrete  arch  viaduct  at 
Akron,  Ohio,  by  Louis  R.  Ash,  consult- 
mg  engineer,  Kansas  City,  Mo.  In  the 
construction  work,  which  was  described 
by  the  contractor,  J.  O.  Hey  worth, 
Chicago,  special  difficulties  wei'e  the 
shortage  of  labor,  the  design  of  an 
economical  arch  form,  and  the  necessity 
of  carrying  out  the  work  on  a  narrow 
right-of-way. 

The  Indianapolis  Chapter,  A.A.E. 
held  a  meeting  recently  at  which  C.  E. 
Drayer  of  Chicago,  secretary  of  the  na- 
tional association,  spoke  on  the  ac- 
complishments of  the  organization.  He 
said  that  during  the  past  year  the 
A.A.E.  has  obtained  positions  for  3,000 
engineers  and  is  responsible  for  salary 
increases  amounting  to  more  than 
$9,000,000. 


Personal  Notes 


J.  H.  F  K  A  N  T  z,  head  of  the  Colum- 
bus, Ohio,  branch  office  of  the  Ameri- 
can Rolling  Mill  Co.,  has  been  elected 
president  of  the  Ohio  Manufacturers 
Association  by  the  board  of  directors. 

Richard  C.  Haldeman  has 
been  elected  president  and  John  D. 
Spong  secretary-treasurer  of  the  Har- 
risburg  Bridge  Co. 

W.  B.  Wachtler,  until  recently 
manager  of  the  Chicago  district  for  the 
indu.strial  hearings  divisir>n,  Hyatt 
Roller  Bearing  Co.,  has  been  promoted 
and  transferred  to  the  New  York  head- 
quarters as  engineer  in  charge  of  gen- 
eral application. 

D.  V.  Williamson,  formerly 
secretary-treasurer  of  the  Williamson- 


Webb  Co.,  sales  engineers,  Detroit, 
Mich.,  has  been  made  sales  engineer  of 
the  American  Manganese  Bronze  Co., 
Holmesburg,  Pa. 

William  C.  Frank,  assistant 
chief  engineer  of  the  Cambria  Steel 
Co.,  Johnstown,  Pa.,  has  been  made 
chief  engineer,  succeeding  the  Late 
F.  H.  Meyer. 

Arthur  B.  Roberts,  consult- 
ing engineer,  Cleveland,  Ohio,  has  been 
appointed  director  of  public  works  by 
Mayor  Kohler. 


$3,500,000  Railroad  Contract 
Lei 

The  Ontario  government  has  awarded 
the  contract  for  the  extension  of  the 
Timiskjaming  &  Northern  Ontario  Ry. 
70  miles  northward  from  Cochrane,  to 
Grant.  Smith  &  Co.  and  Macdonell. 
Ltd.  of  Vancouver.  B.  C.  The  price  has 
not  been  made  public  but  is  stated  by 
Premier  Dewey  to  be  within  the  estimate 
o/ $3,500,000  li'or^  is  to  begin  at  once 
to  afford  relief  to  the  unemployed.  The 
first  stretch  of  the  road  from  Cochrane 
for  43  miles  to  the  second  crossing  of 
the  Abitibi  River  must  be  completed  by 
the  fall  of  1 923,  and  the  whole  extension 
finished  within  two  years. 


David  M.  E  a  r  l  e,  city  engineer, 
of  Worcester,  Mass.,  has  been  re- 
appointed by  the  common  council. 

Thomas  Coyne  has  been  re- 
appointed superintendent  of  streets, 
Marlboro,  Mass. 

AsHTON  D.  Peace,  chief  engi- 
neer for  the  General  Iron  &  Steel  Co., 
Paxtang,  Pa.,  has  been  elected  presi- 
dent of  the  common  council  of  Paxtang 
Borough. 

Lewis  R.  Owen  and  J.  Lee 
P  L  u  M  M  E  R,  Johnstown,  Pa.,  were 
elected  engineers  for  the  boroughs  of 
South  Fork,  Seward,  Berlin  and  Brown- 
stown. 

O.  P.  Thomas,  Johnstown,  Pa., 
has  been  elected  borough  engineer  of 
Conemaugh,  Pa. 

J.  I.  Colony  has  been  elected 
borough  engineer  of  Renovo,  Pa. 

George  C.  Halcott,  who  has 
been  superintendent  of  public  buildings 
in  Worcester,  Mass.,  for  many  years, 
has  been  re-elected  by  the  common 
council. 

Claude  B.  Bo  v  n  to  n.  formerly 
construction  engineer  with  the  Ana- 
conda Copper  Mining  Co.,  Great  P'alls, 
Mont.,  is  now  in  charge  of  construction 
work  for  the  P'orest  Lawn  Memorial 
Park  Association,  Los  Angeles,  Cal. 

Luther  K.  Zerbe,  former  su- 
perintendent of  streets,  Canton,  Ohio, 
has  left  the  city  to  practise  civil  engi- 
neering for  himself. 

W.  E.  ;'>  a  R  V  E  R  has  been  appointed 
city  engineer  and  J  o  II  N  A.  G  U  I  L  E  Y, 
construrtion  engineer,  of  Canton,  Ohio. 
Both  appointments  are  due  to  the  reor- 
ganization of  the  city  engineering 
department. 

B.  H.  D  a  vis,  city  engineer,  Iowa 
City,  la.,  has  been  reappointed  for  one 
year. 


Business  Notes 


Charles  R.  Robinson  has  ac- 
cepted the  vice-presidency  of  the  Inland 
Steel  Co.  His  headquarters  will  be  in 
Chicago,  but  he  will  retain  ofRces  for 
the  Niagara  Metal  Stamping  Co.  in 
Buffalo. 

L.  F.  P  I  p  E  R  has  been  made  manager 
of  the  recently-established  branch  of 
the  J.  W.  Bishop  Co.,  general  contrac- 
tors, in  Bridgeport,  Conn.  Mr.  Piper 
has  been  with  the  company  at  the  main 
office  in  Worcester,  Mass.," for  20  years. 

Walter  Hasendahl  has  been 
made  Los  Angeles  representative  for 
the  Orton  &  Steinbrenner  Co.,  manu- 
facturers of  cranes,  clamshell  and 
orange-peel  buckets  and  coal  crushers. 

The  Maesh-Capron  Co., 
manufacturers  of  construction  equip- 
ment, have  re-established  their  own 
sales  organization,  placing  Rorert  C. 
Veller,  former  general  sales  manager 
of  the  Lockwood  Engineering  Co.,  in 
full  charge  of  the  selling  force. 

TheF.  P.  LyonsIronWorks, 
Inc.,  of  Manchester,  N.  H.,  have  estab- 
lished a  Boston  office  in  chai-ge  of  G. 
S.  Walls  and  E.  K.  Carpenter. 


Obituary 


Lawrence  B.  McCabe,  rail- 
road, bridge  and  tunnel  engineer,  died 
recently  at  his  home  in  Baltimore.  Mr. 
McCabe  was  born  in  Havre  de  Grace 
74  years  ago.  He  was  among  the  first 
engineering  students  to  matriculate  at 
Lehigh  University  He  was  in  partner- 
ship with  his  brother  for  thirty  years, 
the  firm  under  the  name  of  L.  B.  Mc- 
Cabe &  Bro.,  having  built  part  of  the 
first  subway  in  New  York,  the  Balti- 
more Belt  Line,  and  the  water  tunnel 
from  Loch  Raven,  Md.,  to  Montebello. 

Thomas  Hind,  general  superin- 
tendent of  the  East  Coast  Oil  Co.,  died 
suddenly  in  Houston,  Tex.,  where  he 
had  gone  on  a  business  trip.  Mr.  Hind 
had  been  an  engineer  for  the  Southern 
Pacific  R.R.  for  twenty-five  years  and 
had  recently  completed  rebuilding  the 
lines  which  had  been  destroyed  during 
the  disturbances  on  the  Mexican  border. 
Mr.  Hind  was  the  author  of  the  article 
en  "Pneumatic  Caisson  Sinking  in 
Mexico,"  which  appeared  in  Engineer- 
ing News-Record.  Nov.  24,  1921. 

Harry  K.  Seitzer.  for  many 
years  vice-president  and  chief  engineer 
of  the  Union  Bridge  Co.  of  Kansas  City, 
Mo.,  died  suddenly  at  his  home  on  Dec. 
30,  1921.  Ho  was  widely  known  for  his 
work  on  deep  bridge  foundations  on 
western  rivers,  particularly  the  O.  W. 
R.  &  N.  bridge.  Portland.  Ore.,  and  the 
Harahan  bridge  at  Memphis.  Tonn. 

Louis  IlABOLn,  superintendent 
of  transportation  of  the  eastern  lines. 
Grand  Trunk  Railway  System,  died  at 
Montreal  on  Jan.  4.  Mr.  Howard  had 
been  with  the  Grand  Trunk  Ry.  since 
1881  and  was  regarded  as  one  of  the 
most  efficient  railway  engineers  in 
eastern  Canada. 

Frank  L.  G  i  b  b  o  n  y,  formerly 
city  engineer  of  Roanoke,  Va.,  died  re- 
rently   in  f'harlotte,  N.  C. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


World  Wholesale  Prices 

Latest     Index     Numbers  ■ —  Decline 

From  High — Peak  Generally 

in  1920 

Wholesale  prices  reached  the  peak  in 
1920,  except  in  Germany  (1921)  and 
Holland  (1918).  How  prices  have 
moved  in  America,  Europe  and  Austra- 
lia since  the  peak  is  shown  in  the  ac- 
companying table.  "An  inspection  of 
the  price  changes  in  the  countries  of 
the  world  since  June  makes  it  clear 
that  the  United  States  has  been  the 
first  country  in  which  relative  stabili- 
zation of  the  general  price  level  has 
taken  place,"  says  the  Federal  Reserve 


Materials  and  Labor  in  Buffalo 

Price  Reductions  Expected  in  Spring — Ample  Stocks— Average 
Lumber  Prices  of  Five  Companies 

ALTHOUGH  it  is  impossible  for  En- 
Slineerinf)  News-Record  to  publish 
quotations  weekly,  or  even  monthly,  for 
all  the  cities  from  which  requests  for 
this  service  have  been  received,  still 
from  time  to  time  prices  will  be  pub- 
lished in  these  pages  for  centers  not 
covered  in  the  regular  price  lists.  Quo- 
tations in  every  case  are  gathered  first 
hand  by  our  correspondents  staff.  This 
week  the  Buffalo  market  is  considered, 


Country 
United  States: 

K.  N.  R.  Construction  Cost. 

Federal  Reserve 

Department  of  Labor 

Dun's 

Bradstreet's 

Great  Britain: 

Economist 

Statist. 


Latest  Quotation 

169  (Jan,     I) 
no  (Dec.  24) 
149  (Nov.  .\v.) 
136  (Dec.     I) 
123  (Dec.     I) 


Per  Cent  Per  Cent 

Change  Decline 
During  from 

November       High 


—  0  7 
+  0.5 

—  0.3 

—  2.8 


U.  S.  Federal  Hescrv 
France. . 
Italy. . . 
Japan.  .  . 
Canada. 
Swcdcnt 
Au-straliat... 

Norway 

Germany"^ 

Denmarkll 

Holland 

Indes  numbers  are  1 1 
100.   TMiddleof  1914  = 


166  (Doc,     1) 

160  (Dec.     1)  —   I   2 

130  (Dec.  24)  —  7.0 

.    .      334  (Dec.     I)  -1-   0.4 

,      595  (Dec.     1)  —  0  7 

.      214  (Nov.  Av.)  —  2,2 

...      169  (Oct.   15) 

...      174  (Nov.  15)  —  0.6 

156  (Oct.  Av.)  

274  (Nov.    I) 

,    ,.,  3,330  (Dec.    1)  +22.2 

186  (Nov.    1) 

169  (Nov.    1) 

t  as  noted  here,   tjuly  1 .  1 9 1 3  to  June  30,  1 9 1 4  =  1 00. 
12,  to  June,  1914=  100. 


Date  of  High 

June,  1920 
May  17,  1920 
May,  1920 
May  1,  1920 
Feb.  1,  1920 

Apr.  1,  1920 
May  I,  1920 
May  21,  1920 
May  I,  1920 
Dec.  I,  1920 
Mar.,  1920 
May  15,  1920 
Dec.  15,  1918 
Aug.,  !920 
Oct.  1,  1920 
Dec.  1,  1921 
Nov.  1,1920 
Year,  1918 
I.  JJuly,  1914  = 


Agent,  New  York.  Unsettled  financial 
conditions  have  caused  wide  price  fluc- 
tuations in  European  countries  since 
June,  while  in  the  United  States  the 
range  has  been  only  four  points,  ac- 
cording to  the  Bureau  of  Labor  Statis- 
tics. Construction  cost  has  declined  20 
per  cent  since  June,  according  to  Engi- 
neerhig  Neivs-Record. 


Building  Mechanics  Seventy-Two 
Per  Cent  Employed 

According  to  a  report  made  at  the 
recent  session  of  the  Mason-Contractors' 
Association  of  the  United  States,  72 
per  cent  of  building  trade  mechanics 
in  51  cities  from  which  reports  were 
secured,  are  employed.  The  appren- 
tice proljlem  Secretary  McGarvey  of  the 
association  pointed  out  as  being  very 
serious,  and  asserted  that  reports  from 
800  contractors  in  various  cities  were 
to  the  effect  that  an  average  of  but 
20  apprentices  were  used.  This  is  be- 
lieved to  be  a  fair  average  for  the 
United  States  and  Canada.  Such  a  lack 
of  apprentices,  coupled  with  the  war 
and  natural  causes  of  incapacitation, 
have  resulted  in  a  shortage  of  40,000 
bricklayers,  according  to  the  associa- 
tion estimate. 


the  materials  prices  having  been  ob- 
tained from  fifteen  local  sources,  and 
the  labor  status  from  the  local  unions. 

Sewer  Pipe — While  there  has  been  no 
price  decline  in  the  last  two  months, 
a  slight  redi  tion  is  expected  in  the 
spring.  Orders  can  be  filled  for  im- 
mediate delivery,  as  an  ample  supply 
is  maintained  in  the  yards.  Current 
prices  per  foot  in  carload  lots: 


3  in 

.    .      $0  0930 

12  in 

24  in 

36  in 

0.4185 

5  in 

8  in 

0.1395 
0.2170 

1.3950 
..        4  3050 

We'll  make  this  section  what  you 
want  it  to  be — -provided  you  tell 
■us  frankly  ichat  you  want. 


Paving  Stone — Prices  are  unsteady 
and  a  drop  is  expected  in  the  spring. 
Ample  stocks  insure  immediate  delivery 
from  the  quarries  at  Albion,  N.  Y.,  at 
$2.40  per  sq.yd.  for  Medina  sandstone. 

Sand,  Gravel  and  Crushed  Stone — 
Slight  reduction  several  months  ago, 
but  present  prices  are  firm  and  no 
further  decline  expected  in  the  spring. 
Orders  can  be  filled  for  immediate  de- 
livery. Prices  are  per  ton.  Gravel  is 
taken  from  the  Niagara  River  and  costs 
75c.  f.o.b.  Attica,  and  in  Buffalo  95c.  and 
$1.10  for  coarse  and  fine,  respectively. 

Crushed  stone  dropped  10c.  per  ton  in 
1921,  but  present  prices  of  $1.50  for 
winter  orders  and  $1.30  for  summer  are 
expected  to  hold.  The  winter  price  is 
higher  because  of  the  extra  labor  re- 
quired to  thaw  the  frozen  stone  and  load 
it  onto  cars.  Ample  stocks  at  quarries 
in  north  Buffalo. 

Cement — ^Carloads  can  be  supplied  in 
from  three  to  eight  davs.  The  price  is 
$2.34  without  bags,  t.o'.h.  city. 


Lime — Warehouses  well  stocked.    Hy- 

drated  finishing  at  $15  per  ton;  common 
lump  $2.60  per  bbl. 

Brick — Immediate  delivery  of  com- 
mon brick  from  nearby  plants.  Reduc- 
tion expected  in  spring  from  present 
range  of  $17(o)$18.50.  Paving  brick  and 
blocks  are  obtainable  in  10  days  at  $30 
and  $41,  respectively. 

Hollow  Wall  Tile — Adequate  stocks  in 
yards  at  following  prices  per  1,000: 
4  X  12  X  12,  $79;  8  x  12  x  12  (4  cell), 
$135,  (6  cell)  $153;  12  x  12  x  12  (4  cell), 
$211,  (9  cell)  $229. 

Lumber — Prices  are  firm  at  present 
but  reduction  is  expected  in  spring, 
particularly  if  freight  rates  are  cut. 
Carload  lots  are  obtainable  in  from 
three  to  six  weeks.  The  following 
quotations  are  the  average  of  figures 
submitted  by  five  local  companies: 

Yellow  Pine,   1  in.  rough,  10  in.  and  under,  16 

ft.  and  under $3fi 

Fir 1  in.  rough,  10  in.  and  under,  16 

ft.  and  under 45 

Hemlock 1  in.  rough,  10  in.  and  under,  16 

ft.  and  under 36 

Yellow  Pine,  2  in.  tongue-and-groove,  dressed 
and  matched,  1 0  in.  and  under, 
16  ft.  and  under 36 

Fir, 2  in.  tongue-and-groove,  dressed 

and  matched,  1 0  in.  and  under, 

1 6  ft.  and  under 50 

Yellow  Pine,  8x8  in.  and  under,  20  ft.  and 

under 43 

Fir 8  X  8  in.  and  tinder,  20  ft.  and 

nder 46 

and  tmder.  20  ft.  and 

45 

45 


Hemlock  . 

l^pruce... . 

Yellow   Pi 
Fir 


X  8  in.  and  under,  20  ft.  and 

under 

X  8  in.  and  under,  20  ft.  and 
under 

2  X  1  2  in.,  20  ft.  and  under 

2x  12  in.,  20  ft.  and  under 


Manila  Rope — Price  advanced  2c.  per 
lb.  in  November,  1921,  and  is  unsteady. 
Large  stocks  at  19c.  per  lb.  for  i-in. 
and  larger,  19iC.  for  i-in. 

Miscellaneous — Asphalt  is  not  bought 
in  Buffalo.  Wood  blocks  are  not  handled 
in  the  city  and  there  is  little  demand. 

Explosives  —  Price  of  dynamite 
dropped  25c.  per  100  lb.  in  August,  1921, 
black  powder  dropped  10c.  per  keg. 
Warehouses  caiTy  from  two  to  six  car- 
loads. Prices  per  100  lb.  20  per  cent 
low-freezing  $22.75;  40  per  cent  gelatin, 
$22.75;  60  per  cent,  $29.25;  80  per  cent, 
$33..50;  black  powder  per  keg,  $2.60. 

LABOR    RATES  .\ND   AVAILABILITY 


Bricklayers  . . 
Carpenters 
Hoisting  Enixineert; 
Hodc.irricr^              , 
Dockhuildcrs 
Piledrivcrs 

Per  Hour 
.      $1@$l.10 

85  (at  875c.... 

.     $1 

.     40c 

.     81e 

90c 

Supply 

Fair 

Fair 

Plentiful 

Plentiful 

Fair 

Foremen 

StructuT.ol  Iron- 
workers  

Conimon  Labor. . 

.  .      $46 .  50  per  week      

y Plentiful 

30  (S   35c Plentiful 

Next  Week  —  Construction  Outlook 
foi-  Spriiig;  Contracts  Let  Since  Oct. 
1,  1921,  in  the  Important  Sections  of 
the  Coiintry. 
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I  42  Contractors  Bid  on  Nine 
New  York  Road  Jobs 

Perhaps  the  keenest  competition  that 
has  yet  been  recorded  among  Eastern 
highway  contractors  was  in  evidence  on 
Jan.  10,  when  bids  were  submitted  to 
the  New  York  State  Commission  of 
Highways  for  the  construction  of  44.5 
miles  of  highways  an  entailing  ex- 
penditure around  $1,300,000.  The 
mileage  was  split  up  into  nine  contracts. 
The  1 42  contractors  who  presented  bids 
seemed  to  prefer  jobs  which  called  for 
the  construction  of  mileages  around 
5,  for  on  one  jo'  of  5.89  miles  twenty- 
six  men  bid;  and  on  another  of  an 
even  5  mile  twenty-three  bid.  On  a 
shorter  job  of  2.10  miles  twenty-eight 
contractors  bid.  On  two  other  jobs  eight 
bids  each  were  submitted,  on  another 
nine  bids,  on  two  more  eleven  each,  and 
on  the  ninth  eighteen  bids  were  re- 
ceived. This  makes  an  average  of  about 
sixteen  bidders  per  job. 

The  engineer's  estimate  on  the  total 
44.5  miles  was  in  excess  of  $1,500,000 
or  an  average  of  about  $35,000  per  mile. 
The  total  high  bid  was  about  $500  per 
mile  less  than  the  estimate  and  in  only 
one  case  did  the  high  bid  equal  the 
estimate  of  the  engineer,  in  all  other 
cases  it  being  materially  lower.  The 
total  ow  bid  amounted  to  $1,300,336. 
or  an  average  of  about  $29,000  per 
mile. 


Year  End  Lumber  Statistics 

Reports  for  the  final  weeks  of  1921 
in  the  lumber  industry  show  orders  and 
production  double  those  for  the  cor- 
responding week  in  1920  according  to 
A.  Fletcher  Marsh,  statistician  of  the 
American  Wholesale  Lumber  Associa- 
tion. For  the  entire  year  orders  ex- 
ceeded production  by  4  per  cent  and 
shipments  exceeded  production  by  1  per 
cent.  Southern  pine  orders  and  ship- 
ments exceeded  production  by  4  per 
cent  but  the  production  was  28  per  cent 
under   the   normal    cut.      On    the   West 


Representative  Public  Bond  Sales 
in  December 

Sales  of  long-term  municipal  issues 
aggregated  nearly  $211,000,000  for 
December,  as  against  $55,476,631  for 
December,  1920.  This  record  total 
includes  the  $55,000,000  New  York  City 
issue  of  50-year  4^  per  cent  gold  cor- 
porate stock.  Among  the  numerous 
municipal  enterprises  of  the  month 
were:  Chicago,  $7,725,000 — 5s;  Buf- 
falo, $7,630,000 — 4Js;  and  Jersey  City, 
$3,500,000— 5s,  Following  are  some 
representative  sales: 


Congress  Considers  Menace 
of  Tax-Exempt  Bonds 

The  swelling  flood  of  tax-exempt  pub- 
lic bond  issues  has  reached  sufficiently 
serious  proportions  to  cause  Secretary 
Mellon  of  the  Treasury  to  urge  prompt 
passage  of  the  McFadden  resolution 
proposing  a  constitutional  amendment 
prohibiting  further  issuance  of  such 
securities.  Representative  McFadden, 
chairman  of  the  House  Banking  and 
Currency  Committee,  declared  that 
credit  is  being  impaired  because  of  the 
enormous  issues  of  the  tax-exempt 
bonds.     He  continued: 

"The  issuance  of  tax  exempt  securi^ 
ties  by  the  Government,  the  States  and 
their  political  subdivisions  makes  pos- 
sible the  creation  of  two  classes — the 
wealthy,  free  from  the  burdens  of  tax- 
ation, and  the  workers,  who  are  forced 
to  bear  the  burden  of  which  the  wealthy 
are  relieved. 

_  "If  the  issuance  of  tax  exempt  securi. 
ties  is  allowed  to  continue,  a  social  up- 
heaval will  occur  which  may  be  so  far 
reaching  in  its  eff'ect  as  to  undermine 
our    constitutional    Government. 

"It  has  been  estimated  that  approxi- 
mately $15,000,000,000  of  tax-exempt 
securities  have  been  issued  by  the  Gov- 
ernment, States  and  political  subdivi- 
sions. Of  this  about  half  represents 
the  debt  of  States,  cities,  school  dis- 
tricts and  other  political  subdivisions, 
while  the  balance  represents  the  obliga- 
tions of  the  Government." 

Masons  Reduce  Own  Wages 

A  considerable  decrease  in  the  price 
of  building  materials  is  given  as  the 
reason  for  a  voluntary  reduction  in 
wages  of  the  Bricklayers'  and  Masons' 
Union  of  Cumberland,  Maryland.  Thf 
Cumberland  masons  have  agreed  to 
work  for  $1.12i  an  hour,  thus  cutting 
their   own    wages    12i    cents    an    hour. 


REPRESENTATIVE  BOND  SALES  OF  DECEMBER.    1921 


Purpose 
Penitentiary. . . 
Road 


Highway  Imp'vt. 

Road 

Road  Paving 

Road 

Irigation 


Road  and  Bridge.. 


Highway 

Ditch 

Ditch  Canal. 
Irrigation — 


StaU 

Louisiana.. 

Oregon 

CmmUj 

.\llen.  Ohio 

Baker.  Ore 

Douglas.  Neb 

Douglas.  Wis 

Dugeness  Irrigation 
l5istrict.  ChaUani 
Co..  Wash. 

East  Lake  Special 
Road  and  Bridge 
Dist.,  Florida. 

Fayette.  Pa 

Freeborn,  Minn 

.Tasper,  Ind.... .  .  .  .  . 

Knightsen  Irrigation 
District,  Contra 
Costa  Co.,  CaUf. 

Lake,  lU 

Marion,  Ore 


Merced      Irrigation  Irrigation 

District,    Merced 

Co.,  CaUf. 

ituvicinaJ.ty 

Alientown,  Pa Sewer 

Avon  Lake.  Ohio ,  .  .    Road  Improvem't. . 

Canton,  Ohio City  Improvement. 

Cresskill,  N.  ,T Street  Improvem*t. 

Cumberland,  Md.. .   Gen'l.  Improvem't. 

Ebnsford,  N.  Y Water  System. 

Ft.  Lauderdale,  Fla.  Water  Extension..., 

Cily  HaU 

.Str,ret  Improvem't. 

Park    

Fremont,  Neb Water  Extension..., 

Groton,  S.  Dak.... .   Water  works 

Electric  light 

Indianapolis,  Ind...  Sanitary  District... 
Lansing,  Mich Kleclric  Light 


.\movmt 
$1,000,000 
58,000 

100,000 
110,000 
1,000,000 
20,000 
23.000 


500,000 

300,000 

12.817 

100.000 


Rate         Sold 
Maturit.v       per  Cent      (or 
l-20yearserial  5        103.31 
6         95.689 

1922-26  6       100 


Dated 
.Ian.      I.  1922 
Nov.  28.  1921 

Sept.  I,  1921 
Dec.  28,  1921 
Oct.      I,  1919 


97.25        July      1,1921 


Dec.  30,  1921 
Jan.  2,  1922 
June  I,  1921 
Dec.  27,1921 


900,000  1939 

200,000      $30,000-1928 

$85,000-1929-30 
3,120,000  1933-50 


Nov.    4,  1919 
,Iuly    15,  1920 


Jan.      1,  1922 


•mg. 


.Sewer . 

Bridge 

Lincoln,  Neb Water  Wks.  Ext.. 


Miami,  Fla Dock 

Street  Railway. . . . 


New  Brunswick,  N.  J.  Water 

Tarboro,  N.  C Street_Iniprovem*t. 


130,000 

4  5 

101.47 

Jan 

1 

1922 

10,000 

1923-27 

6 

100 

Oct. 

1 

1921 

13,850 

1931 

6 

100 

Mar. 

1 

1971 

22,000  ( 

$1,500-1923-26  1 
$2,000-1927-34/ 

6 

103.34 

Jan. 

1 

1922 

250,000 

Due  $25,000 
annually 

5 

107.43 

July 

1 

1920 

150,000 

$6,000  annually 
1925-49 

5.5 

100.23 

Dec. 

31 

1921 

27,000 

15,000 

1942 

6 

94.13 

Nov. 

1 

1921 

12,500 

5,000 

30,000 

1941 

6 

100.00 

July 

1 

1921 

40.000  1 
40,435/ 

1941 

6 

101.08 

Nov. 

1 

,1921 

250.000 

1926 

6 

104.65 

Dec. 

30 

1971 

500.000 

1930-36 

4  75 

101.14 

Jan. 

3 

1977 

200.000 

1923-27 

5 

101.14 

100.000 

1923-27 

5 

101.14 

100,000 

1928-32 

5 

101    14 

100,000 

1 933. md  annu- 
ally thcri-aftiT 

5 

102.647 

Jan. 

1 

1922 

300,000 

$5,000-1936-50 
$225,000-1951 

5.25 

99.36 

Jan. 

1 

1922 

100,000 

$10,000    ann. 
1927-36 

63,614 

1923-51 

'.  5 

109  682 

Dee 

1 

1971 

64,000 

1923-38 

6 

100  00 

Nov. 

29 

1971 

35,000 

1923-51 

86,000 

1922-39 

5 

96.00 

May 

10 

1921 

Coast  the   cut  was  only  two-thirds  of 
normal  for  this  season. 


Trend  of  Business 

Bonds — Fewer  off'erings  have  given 
the  market  an  upward  price  tendency. 
Municipals  less  active.  Victory 
bonds  and  the  Fourth  Liberty  ex- 
ceeded the  previous  high  in  the  open 
market.  Railroad  bonds  strength- 
ened. Copper  issues  stronger  owing 
to  announcement  that  Anaconda  ex- 
pected to  resume  mining  operations 
Feb,  1 

Money — Call  loan  rates  average  3J 
percent,  against  '^i@^i  in  the  previ- 
ous week,  which  is  lowest  since  1918. 
•Money  was  plentiful  last  week,  with 
demand  light. 


Bids  Wanted  on  Big  .lobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
in  Construction  News,  pp.  21@29,  are 
the  following: 

A  Capitol  building  for  Sacramento, 
!J3,000,000. 

A  warehouse  at  Louisville,  $1,500,000, 

An  excavation  and  dredging  project 
at  Ortonvillc,  $1, 371, 000. 


Large  Contracts  Let 

Among  this  week's  announcements 
of  contracts  awarded  in  Construction 
News,  pp.  21((?29,  are  the  following 
large  projects:  A  15-story  apartment 
hotel  in  Kansas  City,  Mo.,  under  super- 
vision of  P.  .1.  Branshnw,  International 
Life  BIdg.,  St.  Louis,  $1,000,000;  a  rail- 
way development  from  Cochrane  to 
New  Post,  Ontario,  $3,000,000. 
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Pacific  Northwest  Lumber 
Demand  Strong 

Demand  for  fir  in  the  Pacific  North- 
west was  unusual  for  the  week  ending 
Dec.  24,  showing  an  increase  of  10,- 
000,000  ft.,  when  the  holiday  season  in 
other  years  has  shown  a  sharp  let-up 
of    orders.      Compared    with    1920    the 


week's  bookings  were  four  times  as 
great.  A.  Fletcher  Marsh,  statistician 
for  the  American  Wholesale  Lumber 
Association,  reports  orders  71  per  cent 
of  normal  but  only  310  out  of  an  aver- 
age of  375  mills  reporting. 

The  increase  in  West  Coast  business 
was  due  apparently  to  the  knowledge 
of   a   severe    log   shortage   due    to   bad 


weather  making  customers  come  early 
into  the  market.  Rail  orders  have  in- 
creased since  December  17,000,000  ft. 
out  of  a  total  increase  nf  24,000,000  ft. 
for  both  rail  and   cargo  shipments. 

New  business  for  the  combined  asso- 
ciations was  more  than  twice  what  it 
was  a  year  ago.  In  yellow  pine  the 
1921  volume  was  150  per  cent  of  1920. 


Weekly  Construction  Market 


THIS     limited     price     list     is     published 
weekly    for    the    purpose    of    giving    cur- 


Moreover,   onlj"   the   i 
Valuable    suggestif 


rent    prices    on    the    principal    construction     can    be    had    by    noting    actual    biddings    as 
materials,    and    of    noting    important    price  '   '  «       .         •        -. 

changes    on    the    less    important    materials. 

Minna- 
Chicago    apolis 

?2.88     S2  -51 
3.43       3.'iO 


complete  quotations  for  all  construction 
materials  and  for  the  important  cities.  The 
last  complete  list  will  be  found  in  the 
issue  of  January  .?>  ;  the  next,  on  Feb- 
ruary 2. 


Steel  Products: 


New  York      Atlanta 


Structural  shapes,  100  lb S2  .'3 

Structural  rivets,  100  lb 3  .  50 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 2. S3 

Steel   pipe,   black,   2i   to  ^   in.   lap, 

discount 61% 


S3 .  50 

s.oo 


3.20 

57.65% 


Cast-iron  pipe,  6in.  and  over,  ton     47.30@48.30  45.00 
Concreting  Material: 

Cement  without  bags,  bbl 2 .  30 


Gravel,  |  in.,  cu.yd ! .  75 

Sand,  cu.yd 1 .00 

Crushed  stone,  J  in.,  cu.yd 1.7S@1.85 


2.55 
1.85 
1.25 
2.00 


Miscellaneous: 


Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49.00 

Lime,  finishing,  hydrated,  ton 16.99 

Lime   common,  lump,  per  bbl. ..  .    3.00@3.49 
Common  brick,  delivered,  1,000.  .  .      -|-18  40 
Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow    partition    tile     4x12x12, 

block 11120 

Linseed  oil.  raw,  5  bbl.  lots,  gal -f  .  73 

Common  Labor: 

Common  labor,  union,  hour 75 

Common  labor,  non-union,  hour 


35.00 
19.00 

l.SO 

9.00 

.0675 
.0675 
.78 


.35 
.20 


Dallas 

24.00 
5.50 

3.50 

45% 
48.30 


2.55 
2.00 
2.00 
2.93 


34.00 
25.00 
2.75 

12.65 

.13 


.93 


.35@.45 


Denver 


San 
Francisco 


S3. 50       -S3. 10 
4.25  4.50 


2.68       2.81         -3.371 

57%      61.9-5%-4^% 
44.10      47.80         52.00 


1.97  2.24 

2.00  1.50 

2.00  .50 

1.60  2.25 


2.90 
2.50 
1.10 
3.50 


.0821     .0752 
.0657   .... 

.76  -I-.84 

.72-^   -.40 
.35®. 40  -.40 


-2.75 

.53.7% 
50.00 


2.84 
2.25 
1.50 
2.25 


43.00-f38.00  -45.00  32.00 

18.00  29.00  30.00  22.00 

1.40   1.40  2.95  -1.75 

11  00  15  00  14.00  15. .50 


.08 

.10 

H-.91 

.50@.5S 
.35@,.40 


.121 
.14J 
.83 


.62^ 
.56i 


Seattle    Montreal 


S3.  85 
4.00 


3.75 


55% 
55.00 


S4.00 
6.50 


35.10 
60.00 


2.94  3.10 

1 . 50  1 .  50 

1.50  1.25 

3.00  2.10 


19.00     

27.00  21.00 

2.75  11.00 

14.00  16.00 

.10  .08 

.11     

.79  .85 


.50®. 60 

.50      .20®.  30 


Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given : 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c.  per  100  lb.  for  cutting 
reinforced   steel   into    2-ft.    lengths   or   over. 

New  York  quotations  are  delivered  except 
tiles,  which  are  "oji  trucks  "  Common  lump 
lime  per  280-lb,  net  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mi.xed 
$2  per  cu.yd. 

Chicago  quotes  hydrated  lime  in  50-lb. 
bags :  common  lump  line  per  180-lb.  net. 


Structural  shapes  and  reinforcing 
bars  at  the  Pittsburgh  mills,  continue  at 
$1.50  per  100  lb.  San.  Francisco  ware- 
houses quote  steel  shapes  at  $3.10  as 
against  $3.45.  Slackening  of  business 
activities  and  efforts  to  get  back  to  pre- 
war prices  have  given  rise  to  a  reduc- 
tion of  20c.  on  reinforcing  bars  in  Den- 
ver warehouses  and  25c.  per  100  lb.  in 
San  Francisco.  Denver  quotes  a  dis- 
count of  44  per  cent  on  black  steel  pipe 
as  against  41  per  cent,  one  week  ago. 

A  drop  of  $5  per  M.  ft.  b.m.  in  Doug- 
las fir,  base  sizes,  is  quoted  in  Denver 
and  15c.  per  bbl.  (180  lb.  net)  on  com- 
mon lump  lime   in   San   Francisco. 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick  and  hollow  tile  delivered.  Cement 
on  cars.  Gravel,  sand  and  crushed  stone 
quoted  at  pit.  AVe  quote  on  brown  lime 
per  180-lb.  net;  white  is  $1.70  for  Kelly 
Island  and  $1..55  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  flr  instead  of  pine. 
Cement  "on  tracks" ;  gravel  and  sand  at 
pit :  stone  on  cars ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
house. Linseed  oil,  delivered.  Common 
lump  lime  per  180-lb.  net. 

.Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net. 

Dallas  quotes  lime  per  ISO-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  .<!tone 
f.o.b.  cars,  other  materials  delivered. 

Changes  Since  Last  Week 

A  fairly  active  demand  for  the  prin- 
cipal construction  materials  continues, 
regardless  of  the  season  of  the  year. 
Activity  in  brick  shipments  has  caused 
a  return  to  the  wholesale  price  of  $15 
per  1000  and  the  impending  spring  de- 
mand for  paint  materials  is  suggested 
in  the  price  rise  on  linseed  oil  in  Denver 
and  New  York. 

The  wholesale  lumber  demand  in  the 
East  coast  centers  shows  no  perceptible 
decrease. 

The  West  Coast  Lumbermen's  Asso- 
ciation reports,  for  the  week  ending 
Jan.  7,  1922  as  compared  with  the  week 
ending  Dec.   31,   1921,   a   falling  off   of 


San  Francisco  quotes  on  Heath  tile.  5J 
X  b  X  11  J.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
.San  Francisco. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.     Common   lump   lime   per   180-lb.   net. 

Montreal  quotes  sand,  stone,  gravel  and 
lump  lime  per  ton.  Cement,  lime  and  tile 
are  delivered  ;  sand,  grave!  and  stone,  on 
siding :  brick  f.o.b.  plant ;  steel  and  pipe 
at  warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadian 
dollar  stands  at  94.7  cents).  Bag  change 
is  SOc.  per  bbl.  Discount  of  10c.  per  bbl. 
for  pajTnent  within  20  davs  from  date  of 
shipment.     Steel  pipe  per  100  ft.  net. 


9,842,657  ft.  in  sales;  increases  of  7,083,- 
873  ft.  in  shipments  and  20,200,859  ft. 
b.m.  in  production. 

The  Builders  Exchange  of  London, 
Ontario,  has  ordered  a  15  per  cent  re- 
duction in  ithe  building  trades  wage 
scale,  effective  Feb.  1,  1922.  The  new 
schedule  awards  bricklaj'ers  and  plumb- 
ers 85c.;  lathers  and  carpenters  70c.; 
sheet  metal  workers,  painters,  electri- 
cians and  roofers  60c.  and  laborers 
40@55c.  per  hr. 

Local  planing  mills  have  cut  wages 
10  per  cent  and  the  average  cost  of 
building  materials  has  been  reduced  25 
per   cent. 
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A  Bouquet 

SOMEONE  deserves  a  bouquet.  At  last  week's  meet- 
ing of  the  American  Societ.v  of  Civil  Engineers  the 
members  were  decoi-ated  with  large  badges  can-ying  their 
names  in  letters  so  large  that  they  could  be  read  easily 
at  a  distance  of  five  or  six  feet.  This  promotes  acquain- 
tance. We  know  many  engineers  by  name  and  are  glad 
of  an  opportunity  to  meet  them,  provided  we  do  not  have 
to  kiss  them  before  being  able  to  decipher  the  name  as 
was  the  case  with  the  older  badges.  The  new  badge  was 
a  happy  thought. 

Am.  Soc.  C.  E.  Technical  Sessions 

LAST  week's  annual  meeting  of  the  American  Society 
J  of  Civil  Engineers  brought  with  it  an  innovation — 
the  technical  sessions.  Heretofore,  the  progi-am  has  con- 
sisted of  a  business  session,  of  excursions,  the  presi- 
dent'.s  reception  and  the  smoker.  Considering  the  cir- 
cumstances, this  first  attempt  had  at  least  sufficient 
success  to  warrant  tiying  it  again  next  year.  The 
attendance  at  the  technical  meetings  was  fairly  good, 
and  would  have  been  better  but  for  very  apparent  com- 
petition. On  Thursday,  excursions  were  ofl'ered  as 
alternatives  to  the  sessions.  On  Friday,  when  highway 
problems  were  under  di.scussion,  the  competition  was 
900  miles  away,  in  the  form  of  the  coiivention  of  the 
American  Road  Builders  Association.  Considering  these 
competitive  features,  the  attendance  at  the  technical 
sessions  was  encouraging,  and  warrants  further  trial 
of  the  plan. 

Road  Building  As  a  Great  Industry 

AMPLE  evidence  was  furnished  at  last  week's  con- 
l\.  vention  in  Chicago  of  the  American  Road  Builders 
Association  to  support  the  claim  that  highway  construc- 
tion has  developed  into  one  of  the  nation's  great  indus- 
tries. As  Webster  defines  it,  an  industry  is  "any  de- 
partment or  branch  of  art,  occupation  or  business,  es- 
pecially one  which  employs  much  labor  and  capital  and 
is  a  distinct  branch  of  trade."  Road-building,  today, 
clearly  meets  these  specifications.  While  the  profes- 
sional side  of  the  field — design,  construction,  and  re- 
search— was  by  no  means  neglected  at  the  meeting,  the 
orutstanding  features  of  the  technical  sessions  had  a 
clearly  defined  financial  and  business  slant,  while  the 
Good  Roads  Show,  requiring  the  entire  floor  and  gallery 
space  in  the  Coliseum,  in  addition  to  its  Annex  and  two 
other  adjoining  buildings  rented  for  the  occasion  of- 
fered to  engineer  and  contractor  the  prwlucts  ol  185 
manufacturers  representing  the  greatest  and  most 
diversified  aggregation  of  road-building  equipment  ever 
before  assembled  at  one  time.  It  was  a  distinct  com- 
mercial triumph.  Many  people  still  think  of  road  build- 
ing a.s  nothing  more  than  a  pick-and-shovel  job  whose 
chief  requirement  is  a  plentiful  supply  of  ctmimon  labor. 
Such  impressive  demonstrations  as  last  week's  Good 
Roads  Show  quickly  change  this  concept  imi.    This  year's 


road-building  program,  according  to  figures  cited  by 
Thomas  H.  MacDonald,  chief  of  the  U.  S.  Bureau  of 
Public  Roads,  will  involve  an  expenditure  of  $720,000,- 
000  outside  of  city  limits,  while  last  year's  expenditures 
amounted  to  $600,000,000.  Operations  have  reached 
such  a  tremendous  scale  that  mechanical  plant  of  great 
diversity  and,  in  many  instances,  of  enormous  size  and 
weight  has  been  developed.  The  building  of  a  modern 
road,  therefore,  is  not  confined  to  construction  opera- 
tions in  the  field.  As  a  necessary  part  of  these  activi- 
ties manufacturers  have  built  up  a  great  industrial 
organization  whose  service  consists  in  supplying 
machinery  to  speed  progress  and  reduce  costs.  Thus 
the  army  of  labor  involved  in  road  building  is  now 
organized  in  two  great  divisions,  one  in  the  factory  and 
the  other  on  the  work  of  actual  construction. 

Road  Plant  Selection 

THE  Good  Roads  Show,  with  its  aisles  flanked  by 
ponderous  paving  mixers,  rugged  excavating  equip- 
ment, highly  developed  material-handling  plant  and 
transportation  units  in  the  form  of  motor  trucks,  indus- 
trial locomotives,  and  tractor.s,  represented  an  invest- 
ment, in  manufacturing  facilities,  of  many  millions  of 
dollars.  It  sei-ved  to  indicate,  as  nothing  else  could 
have  done,  the  broad  sei-vice  which  the  manufacturer 
offers  to  the  contraetoi- — and  the  financial  pitfalls  which 
contractors  ma.v  encounter  by  failing  to  exercise  a  nice 
discrimination  in  the  selection  of  the  type  and  quantity 
of  me<hanical  plant  best  suited  to  their  particular  work. 
The  farsighted  manufacturer — the  man  who  is  looking 
ahead  to  the  development  of  the  road-building  industry 
along  sound  lines — will  keep  this  point  clearly  in  mind 
in  his  sales  promotion  work.  Efforts  merely  to  sell  the 
maximum  volume  of  construction  equipment,  without 
regard  to  the  particular  needs  of  the  individual  pur- 
chaser, will,  in  the  end,  defeat  their  own  purpose. 

The  Highway's  Business  Side 

THE  business  side  of  road  construction  was  reflected 
elsewhere  than  in  the  exhibits  of  construction  plant 
at  Chicago.  Much  of  the  time  at  the  technical  ses- 
sions was  devoted  to  matters  of  highway  finance  and 
administration.  During  recent  years  great  sums  have 
been  made  available  for  road  construction,  and  engi- 
neers have  concerned  them.selves  mainly  with  the  con- 
version of  these  funds  into  improved  roiids.  Now,  how- 
ever, highway  officials  are  exhibiting  a  desire  for  a 
clo.ser  scrutiny  and  analysis  of  the  various  sources  of 
revenue  for  road-building.  Throughout  the  country  the 
indications  are  pretty  clear  that  the  general  taxpayer 
is  carrying  about  as  heav.v  a  load  as  he  ma\'  reasonably 
be  expected  to  shoulder.  On  the  other  hand,  as  was 
empha<ized  at  the  convention,  the  state  highway  depart- 
mi'nt  organ izatioms  have  been  geared  up  to  handle  con- 
struction programs  which  involve  a  greater  outlay  each 
year.     This  work  cannot  bo  prosecuted  economically  by 
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spasmodic  spurts  followed  by  periods  of  comparative 
idleness.  Steady,  uniform  progress  is  essential,  and  it 
is  necessary  that  the  supply  of  funds  shall  be  sufficient 
to  maintain  these  operations  on  the  large  scale  to  which 
they  have  now  been  built  up.  The  impression  left  by 
a  discussion  of  this  general  subject  at  the  convention 
was  that  there  is  in  prospect  a  readjustment  of  the 
sources  of  highway  revenue  and  that  transportation 
may  have  to  assume  a  larger  shai-e  of  the  cost  than  it 
has  carried  in  the  past.  In  any  event  highway  financing 
promises  to  outrank  in  importance  any  other  subject  in 
the  field,  for  road-building,  as  a  national  industi'y,  has 
"arrived." 


Organized  Contracting  Makes  Progress 

CONFIDENCE  in  the  ability  of  organized  contract- 
ing to  serve  the  construction  industry  is  strength- 
ened by  the  policies  announced  and  the  program  of 
action  laid  down  by  the  Associated  General  Contractors 
at  their  annual  convention  held  last  week  in  Cleveland. 
As  summarized  in  the  news  section  of  this  issue,  the 
convention  work  developed  along  four  general  lines: 
Improvement  of  the  ethics  of  contracting  practice; 
standardization  of  construction  procedui'e  and  con- 
tractual relations ;  improvement  of  business  methods, 
and  co-operation  with  government  departments  and 
organized  engineering  in  stabilizing  the  construction 
industry.  The  progress  accomplished  and  the  perform- 
ance promised  are  not  equal  in  all  dii'ections  and  this 
more  than  any  other  thing  indicated  that  organized 
contracting  has  not  fully  allocated  its  responsibilities. 
Not  perceiving  its  way  clearly,  it  is  temporizing. 

Lack  of  determination  is  most  evident  in  the  con- 
vention action  on  the  situation  disclosed  by  the  legisla- 
tive investigations  of  construction  and  contracting  in 
New  York  and  Chicago.  Some  more  virile  and  positive 
action  than  an  expression  of  sympathy  with  the  "pui'- 
pose"  of  these  investigations  seems  required  and  should 
have  been  confidently  expected  by  the  building  public. 
It  does  not  meet  the  situation  to  declare  that  no  mem- 
ber of  the  association  has  been  convicted  of  complicity 
or  to  exhort  all  members  to  adhere  to  honest  practices. 
Responsibility  cannot  be  evaded  by  changing  names 
from  contractor  to  constructor  or  by  drawing  distinc- 
tions between  general  contracting  and  the  contracting 
trade.  The  building  public  will  not  accept  fine  distinc- 
tions as  a  substitute  for  the  drastic  housecleaning 
which  is  needed  in  many  branches  of  the  contracting 
business.  The  Associated  General  Contractors  at  Cleve- 
land were  looked  to  for  a  program  of  constructive  effort 
to  eradicate  questionable  practices  of  the  sort  -disclosed 
by  the  Lockwood  and  Daily  investigations  and  they 
failed  to  satisfy  anticipations. 

This  disposition  to  temporize  with  bad  conditions  is 
all  the  more  surprising  when  is  contemplated  the  vigor- 
ous disciplinary  action  which  the  convention  took  gov- 
erning the  procedure  of  contractors  operating  outside 
their  home  territory.  In  this  situation,  one  of  great 
danger  to  the  harmony  of  the  contracting  business,  the 
convention  acted  with  admirable  promptitude  and  vigor. 
The  action  binds  the  constituent  chapters  of  the  asso- 
ciation into  a  stronger  general  body  and  does  much 
toward  stabilizing  the  labor  situation. 

Another  indication  of  the  disposition  of  organized 
contracting  to  reconstruct  its  business  is  found  in  the 
program  laid  down  for  standardizing  construction  meth- 
ods and  equipment  and  developing  generally  the  tech- 


nique of  construction.  This  is  not  a  task  which  will 
be  accomplished  in  a  year  or  even  in  several  years  but  it 
needs  to  be  prosecuted  with  all  the  energy  that  can  be 
brought  to  bear  so  that  contracting  can  without  chal- 
lenge assert  its  supremacy  in  skill  in  constructing. 

Collaboration  was  set  forth  by  the  convention  pro- 
ceedings as,  finally,  the  great  duty  of  associated  con- 
tractors. During  the  year  which  has  just  passed,  this 
has  been  an  outstanding  feature  of  association  work. 
It  will  be  extended  during  the  present  year.  This 
policy  of  reaching  out  into  the  work  of  solving  the 
problems  of  associated  industries  offers  perhaps  greater 
promise  of  the  ultimate  success  of  organized  contract- 
ing than  any  other  accomplishment  of  its  brief  life  of 
three  years.  The  association  has  over  a  thousand 
members,  its  membership  now  represents  probably  80 
per  cent  of  the  capital  invested  in  general  contracting 
and  it  has  a  budget  of  $175,000  for  its  year's  work,  it 
therefore  has  a  power  for  co-operation  with  which  or- 
ganized engineering  should  in  turn  enlist  itself. 


Paying  for  the  St.  Lawrence 

IN  ITS  complete  form  the  report  of  the  International 
Joint  Commission  on  the  projected  St.  Lawrence 
waterway  will  be  a  formidable  volume.  The  advance 
galleys  of  the  report — minus  the  appendices — which 
have  just  come  to  this  office  promise  many  hours  of 
solid  reading  for  an  understanding.  One  thing,  how- 
ever, stands  out  from  the  recommendations  which  were 
printed  in  these  columns  last  week  and  which  are 
elaborated  in  the  report ;  the  cost  of  the  project  as  pro- 
posed by  the  commission  will  weigh  much  more  heavily 
on  the  United  States  than  on  Canada.  The  50-50 
proposition  heretofore  considered  is  far  from  being 
realized. 

The  commission  quite  clearly  believes  in  the  proposed 
improvement.  It  recommends  definitely  a  treaty  be- 
tween the  two  countries  to  carry  it  out  and  equally 
definitely  sets  down  the  principle  that  each  country 
should  assume  first  cost,  maintenance  and  operation 
charges  for  the  power  developments,  which  will  lie  in 
the  respective  national  domains. 

Navigation  works  costs  are  not  so  definitely  appor- 
tioned. On  the  principle  that  each  country  should  pay 
according  to  benefits,  the  costs  during  the  "construction 
period,"  which  lasts  until  five  years  after  completion, 
are  to  be  "determined  upon  certain  known  factors  such 
as  the  developed  resources  and  foreign  and  coastwise 
trade  of  each  country  within  the  territory  economically 
tributary  to  the  proposed  waterway."  Thereafter,  the 
ratio  is  to  be  adjusted  upon  the  freight  tonnage  of  each 
country  actually  using  the  waterway.  Assuming  it 
possible  to  come  to  an  understanding  as  to  the  "factors" 
referred  to  in  the  foregoing  quotation,  it  is  obvious  that 
the  first  cost  of  the  navigation  works  will  be  borne 
mostly  by  the  United  States — and  this  includes  the  cost 
of  the  Welland  canal  and  of  the  projected  lower  canals 
all  lying  wholly  in  Canadian  territory.  Any  subsequent 
adjustment  on  the  basis  of  tonnage  mo^-ed  apparently 
will  affect  only  operation  and  maintenance  chai-ges — 
a  small  percentage  of  the  first  cost  which  is  assessed 
mainly  against  this  countiy. 

In  the  Wooten-Bowden  estimate  roughly  $140,000,000 
is  for  power  and  $112,000,000  for  navigation.  Accord- 
ing to  the  recommendations  of  the  commission,  of  this 
total  the  United  States  would  pay  about  $160,000,000 
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and  Canada  $92,000,000,  as  near  as  can  be  judged  from 
the  relative  economic  tributaries  elaborated  in  the 
report.  In  other  words,  Canada  would  pay  for  her  own 
water  power  and  contribute  toward  the  navigation  end 
just  about  as  much  as  the  cost  of  the  work  already 
done  on  the  Welland  canal. 

If  such   a  proposition   is   seriously  put   before   Con- 
gress the  St.  Lawrence  scheme  will  have  hard  sledding. 


Arches  and  the  Palm  Beach  Accident 

SINCE  structural  engineering  first  began,  masonry 
arches  built  on  good  foundations  have  justly  been 
regarded  as  almost  indestructible.  Their  record  of  per- 
perfoi'mance  is  correspondingly  good.  In  particular,  no 
case  comes  to  mind  of  failure  of  an  arch  during  con- 
struction, when  the  arch  itself  was  complete  but  not 
all  of  the  load  had  been  applied.  Against  such  a  back- 
ground of  fact  the  Palm  Beach  bridge  collapse  stands 
out  in  striking  contrast.  It  puts  a  bad  blemish  on  arch 
history,  and  had  the  collapse  occurred  three  days  later, 
with  traffic  on  the  structure,  loss  of  life  would  have 
made  it  a  much  worse  blemish,  an  indictment  of  the 
whole  profession.  Even  as  the  case  stands  it  is  such 
an  indictment;  the  world  expects  better  of  its  trusted 
builders  than  to  let .  completed  arches  that  are  still 
supported  by  their  centering  collapse  beneath  the  very 
feet  of  the  builders. 

Comparison  of  present  practice  with  older  experiences 
is  not  altogether  proper,  for  modern  arch  construction  is 
of  a  new  kind.  A  hundred  arches  exist  today  and  dozens 
of  new  ones  are  built,  where  one  existed  or  was  built 
in  the  period  of  supreme  domination  of  the  stone  arch, 
partly  for  the  reason  that  the  modern  arch  is  much 
cheaper  than  its  progenitor.  One  of  the  necessary  steps 
in  this  decrease  of  cost  and  multiplication  of  number 
has  been  close  study  of  economy,  made  possible  by  ad- 
vance in  the  .science  of  mechanics;  but  the  more  highly 
economical  design,  while  in  many  respects  safer,  has 
not  the  same  surplus  of  strength  that  used  to  be  pro- 
vided in  the  massive  stone  barrel-vaults  and  ponderous 
abutments.  Materials,  types  and  service  requirements 
have  changed ;  stone,  a  substance  of  great  strength,  has 
been  replaced  by  concrete,  a  material  that  starts  out 
with  low  strength ;  thick  arches  sprung  between  abut- 
ment piers  and  stiffened  by  ))acking  masonry  have  given 
way  to  thin  rings  bearing  against  correspondingly  thin 
supports  and  carrying  a  superstructure  that  adds  no 
strength;  and  the  relative  magnitude  of  the  traffic  loads 
has  hteen  multiplied.  Further,  modern  work  is  more 
hurried:  arch  bridges  are  today  built  in  months  where 
formerly  years  were  taken  for  construction.  Compari- 
.sons  with  stone  arch  experience  must  take  account  of 
these  changes. 

In  the  Palm  Beach  accident  a  most  interesting  set  of 
possible  sources  erf  trouble  presents  itself,  and  the  case 
is  therefore  of  remarkable  value  for  pi-ofessional  study. 
Foundation  and  pier  stability,  the  elastic  continuity  of 
a  series  of  arches,  too  great  structural  flexibility,  weak 
material,  and  incautious  construction  practices  all  in- 
vite attention.  Fuller  data  than  given  in  K.  F.  Enaey's 
report  in  this  issue  are  required  but  certain  reflections 
are  warranted  even  now. 

Mr.  Ensey  suggests  that  failure  of  Pier  9  may  be 
primarily  to  blame  for  the  collapse.  The  engineer.? 
also  report  finding  defective  conditions  at  the  pier  base. 
What  sort  of  failure,  if  any,  occurred  here  ia  yet  to  be 


explained.  Vertical  crushing  of  any  large  amount  seems 
unlikely  with  the  foundation  on  rock,  but  tilting  might 
occur  under  the  action  of  the  arch  moments.  A  pier 
which  is  shown  by  drawings  as  being  flat-bottomed  and 
stable  may  be  so  built  as  to  have  a  rounded  base,  and 
the  effect  of  such  a  condition  on  arch  stresses  is 
rarely  computed.  Middle-third  calculations  for  pier 
bases  are  one  of  the  commonplaces  of  arch  design,  per- 
haps to  the  degree  that  they  get  less  real  thinking  than 
desirable.  One  fact  worth  remembering  is  that  even 
the  prettiest  middle-third  base  pressure  may  not  pre- 
vent an  imperfectly-founded  pier  from  rocking  enough 
to  alter  the  stress  action  of  the  arches.  Only  thoroughly 
competent  field  engineering  will  make  a  foundation  rigid 
enough  for  the  purpose.  Both  for  this  reason  and  to 
allow  for  imperfect  seating  of  the  base,  it  may  in  some 
cases  be  safer  practice  to  analyze  arches  for  pivoted  or 
racking  piers. 

At  best  a  series  of  arch  spans,  to  which  the  preceding 
applies,  is  not  a  simple  subject  for  analysis.  From  one 
point  of  view,  it  is  on  the  side  of  safety  to  design  each 
arch  as  independent,  but  unfortunately  such  pi-ocedure 
would  ignore  the  transmission  of  deformation,  i.e.,  the 
increased  flexibility  of  the  structure.  The  engineers  of 
the  Palm  Beach  bridge  have  been  led  by  ex  post  faHo 
consideration  of  this  continuity  to  a  remarkable  hypo- 
thesis concerning  the  failure,  as  follows:  The  spandrel 
filling,  which  contraiy  to  their  intentions  was  being 
placed  complete  in  one  spandrel  space  and  then  in  the 
next,  was  a  pumped  "sand"  that  was  virtually  a  liquid 
when  deposited  but  became  veiy  stiff  by  draining.  The 
east  abutment  space  being  filled  fir.st,  the  filling  sub- 
jected the  first  arch  to  unbalanced  hydrostatic  loading 
and  this  by  elastic  transmission  distorted  all  the  arches, 
humping  them  up  to  the  west.  When  the  space  over 
the  first  pier  was  then  filled,  it  should  have  balanced 
the  load  on  the  first  arch  and  restored  its  symmetry; 
but.  the  abutment  fill  having  by  this  time  .set,  the  first 
arch  could  not  resume  its  unstrained  shape,  and  the  re- 
sult was  merely  an  increased  distortion  of  the  other  six 
arches.  This  process  continuing  for  four  or  five  span- 
drel spaces,  the  arches  were  squeezed  westward  very 
sharply  (the  draw  is  said  to  have  become  jammed). 
Then  the  filling  was  .started  at  the  draw  end,  and  the 
remaining  spandrel  spaces  were  filled  from  west  tu 
east.  .*  reversed  straining  action  thus  affected  the  last 
three  arches,  resulting  in  sharp  humping  up  at  the 
middle  of  the  arch  last  to  be  filled.  Result,  rupture  of 
this  arch  upward!  The  hypothesis  is  ingeniou.s,  if 
rather  paradoxical. 

Obviou.sly,  such  possibilities  compel  one  to  look  with 
more  respect  upon  continuous-arch  theory  than  has 
been  accorded  it  hitherto.  It  is  timely  to  reflect  whether 
we  have  not  been  carrying  the  process  of  paring  down 
reinforced-concrete  arch  designs  too  far.  It  is  ea.sy  to 
design  a  structure  of  this  type  that  is  .safe  when  built 
but  unsafe  to  build.  Some  such  have  been  designed,  and 
.some  have  been  built.  Despite  low  bids,  economy  in 
con.struction  is  not  to  be  .secured  this  way.  in  the  long 
run;  and  even  apart  from  economy  a  conservative  judg- 
ment, taking  into  account  such  special  factors  of  flexi- 
bility and  weakness  as  above  suggested,  would  char- 
acterize a  few  of  the  recent  design.s  of  reinforced-con- 
crete arches  as  too  light.  If  we  can  return  to  the  state 
when  an  arch  will  be  to  all  intents  indestructible  after 
closure   of   (he    ring,   we   will   be    in   sounder   position. 
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From  Job  and  Office 

Hints  That  Cut  Costs  and  Time  For  Contractor  and  Average  Engineer 


Photographs  in  Engineering  Reports 

By  B.  Duncan  McClave 

McClave   &   McClave,    Engineers,    Cliffside,   N.   .T. 

THE  explanation  of  existing  conditions  very  often 
acts  as  a  great  aid  to  the  engineer's  clients  when 
these  explanations  are  supplemented  with  photographs 
or  cuts.  The  expense  of  having  cuts  made  for  small 
reports  precludes  their  use  in  a  great  many  instances. 
The  use  of  photographs,  however,  is  quite  inexpensive 
and  can  be  used  by  the  engineer  to  show  his  clients 
pictorially  a  point  upon  which  emphasis  is  made  in 
the  report. 

The   usual   method  of  showing   a   photograph   is   by 


PHOTO.STAT  OF   REPORT   ILLUSTRATED  AS 
DESCRIBED  HEREIN 

pasting  it  on  a  report.  This  method  is  not  as  satis- 
factory as  the  engineer  desires.  Accordingly  we  have 
devised  a  method  which  is  very  practical  and  we  recom- 
mend it  to  our  colleagues  in  the  preparation  of  small 
and  inexpensive  engineering  reports.  The  procedure  is 
as  follows : 

1.  Type  the  report  leaving  sufficient  untyped  space 
at  the  proper  place  in  the  report  for  the  negative  to 
be  inserted. 

2.  Cut  some  Vandyke  or  blueprint  paper  the  exact 
size  of  the  paper  on  which  the  report  is  written  (Van- 
dyke paper  will  give  a  sepia  photograph  and  th^  blueprint 
paper  will  give  a  blue  photograph.  Care  should  be 
taken  as  to  the  stock  so  that  the  paper  will  approximate 
in  size  as  well  as  in  quality,  the  paper  on  which  the 
report  js  written) . 


3.  Cut  a  piece  of  opaque  paper  slightly  larger  than 
the  report  paper.  In  this  make  an  opening  the  same 
size  as  the  negative  and  in  the  same  location  on  the 
sheet  as  is  desired  for  this  photograph  according  to  the 
rough  draft  of  the  report  already  typed  and  referred  to 
in  paragraph  1. 

4.  Print  the  negative  with  the  opaque  covering  be- 
tween the  Vandyke  or  blueprint  paper  and  the  illuminat- 
ing source. 

5.  Care  must  be  taken  to"  wash  the  Vandyke  paper 
with  Vandyke  salt  and  also  have  the  blueprint  well 
washed  so  that  the  print  may  be  real  white  with  the 
exception,  of  course,  of  the  photograph. 

6.  Retype  the  report  upon  the  sheet  on  which  the 
photograph  has  been  printed. 

We  have  found  this  method  quite  successful  for  small 
work  and  heartily  recommend  it  in  spite  of  the  fact 
that  it  requires  additional  care  and  time  over  the 
methods  already  in  practice. 


A  Balance  for  Standardizing  Tapes 

By  Walter  S.  Weeks 

Associate  Profes-soi-  of  Mining,  University  of  California 

THE  most  convenient  place  to  standardize  a  tape  is 
the  concrete  or  brick  floor  of  a  building.    It  is  usu- 
ally inconvenient  to  build  a  permanent  support  for  a 


balance  so  I  have  devised 
arrangement  which  can 
and  held  in  place  by 
used  is  a  Chatillon  "No. 
to  20  lb.  The  frame  of 
companying  sketch  as  a, 
enough  to  hold  the  box- 
of  the  balance.  The  screw 


# 


a  convenient  portable 
be  placed  on  the  floor 
weights.  The  balance 
33,  Serial  H"  reading 
steel,  shown  in  the  ac- 
is  12  in.  long  and  wide 
like  cover  on  the  back 
b  is  A  in.  in  diameter 


and  has  27  threads  to 
the  inch.  These 
threads  engage  the 
end  piece  of  the  frame. 
The  rod  c  is  attached 
to  the  spring  of  the 
balance  and  lies  flat  on 
the  floor  when  in  oper- 
ation. There  is  a  swivel 
joint  at  /.  The  tape 
is  held  by  the  pin  d. 

The  wings  e  are  flush  with  the  bottom  of  the  frame 
and  lie  flat  on  the  floor. 

The  surveyor  should  have  a  high-grade  tape  stand- 
ardized while  supported.     This  is  done  by  the  Bureau 
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of  Standards.     Tapes  may  be  obtained  with  the  tem- 
perature corrections  etched  at  one  end. 

This  standard  tape  is  stretched  out  and  the  standard 
pull  applied  with  the  balance  and  an  exact  100  ft.  is 
marked  off.  The  working  tape  is  then  stretched  be- 
tween the  points  with  the  end  that  is  away  from  the 
balance  held  on  one  of  the  points. 


Steam-Jacketed  Pipe  Facilitates  Unloading 
of  Tank  Cars 

By  a.  D.  Bl.\keslee 

C.  W.  Blakeslee  and  Sons,  Contractors,  New  Haven,  Conn. 

FOR  the  past  several  years  we  have  been  building 
bituminous  macadam  pavements  by  the  penetration 
method  applying  the  bitumen  under  pressure  from  tank 
wagons  drawn  by  a  steam  roller.  This  material  comes 
to  us  in  tank  cars  and  we  have  a  boiler  alongside  the 
siding  and  heat  the  material  enough  so  that  we  can 
handle  it  and  load  it  into  our  tank  wagons.  We  then 
haul  it  to  the  job  and  heat  it  to  the  required  temperature. 


■  VSfeamJackeleit 
K     cascharge  pipe 
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^6aie  valve 
SPECIAL    AKR.\N'GEMENT    FOR    TANlv    CAR    l'.\LO.\L>l.Ni  J 

In  transferring  the  material  from  car  to  tank  wagon 
we  first  used  a  hand  pump  in  the  top  of  the  car  and 
then  let  it  run  by  gravity  from  this  pump  into  the 
wagons.  Later  we  tried  using  the  air  compressors 
with  which  the  tank  cars  were  equipped.  This  air  would 
force  the  bitumen  out  of  the  bottom  of  the  car  up 
through  a  pipe  into  the  wagons.  We  could  load  two 
wagons  very  satisfactorily  this  way,  but  when  they 
returned  for  the  next  trip,  after  being  away  for  about 
two  hours  we  found  that  the  material  in  the  pipe  all 
cooled  off  so  that  it  was  impossible  to  use  the  air  pump, 
therefore  we  replaced  our  stand  pipe  with  a  steam- 
jacketed  pipe. 

We  now  take  the  steam  from  the  drips  of  the  coils 
in  the  car  and  turn  this  into  the  steam  jacket.  We 
have  found  this  to  work  very  satisfactorily  and  are 
u.sing  this  method  right  along.  It  saves  two  laborers 
at  the  car  and  about  one  day's  time  in  unloading,  for 
now  we  are  able  to  get  started  sooner  than  when  we 
pumped  by  hand.  In  addition  to  this,  it  saves  us  a 
great  deal  of  annoyance  for  the  hand  pump  was  con- 
tinually getting  broken  and  out  of  order. 

Cars  are  generally  placed  on  our  siding  about  2  p.m. 
and  if  we  get  them  connected  and  steam  on  by  4  o'clock 
the  same  afternoon  we  are  generally  able  to  start  un- 
loading the  following  morning  about  10  o'clock.  It 
then  takes  us  the  rest  of  that  day  and  two  more  days 
to  unload  a  car  of  about  7,.500  gal.  and  apply  the 
bitumen  on  the  street. 


Air  Lift  Removes  Sand  Plugs  From 
Deep  Wells 

By  Dennison  Fairchild 

Supervisor  Bridges  and  Buildings,  Northern  Pacific  Ry. 
Duluth,  Minn. 

AIR  lifts  have  been  successful  in  two  cases  observed 
Jl\.  in  removing  sand  plugs  in  deep  wells.  One  well, 
with  an  8-in.  casing  145  ft.  deep  (from  which  about 
100,000  gal.  of  water  was  pumped  daily) ,  became  clogged 
with  sand  to  such  an  extent  that  it  practically  stopped 
the  supply.  A  test  developed  14  ft.  of  sand  and  small 
gravel.  A  I -in.  pipe  to  the  sand  was  inserted  and  air 
forced  to  the  bottom,  the  rising  bubbles  keeping  the 
water  disturbed  and  the  sand  in  suspension,  and  it  was 
thrown  out  very  quickly  and  at  little  expense.  In  an- 
other case,  the  well  was  236  ft.  deep  with  an  8-in.  casing, 
and  the  sand  was  beginning  to  shut  off  the  supply  and 
get  into  the  pump.  There  was  available  only  150  ft.  of 
2-in.  pipe  which  was  connected  up  with  a  compressor. 
The  rising  air  created  enough  suction  to  lift  the  sand 
and  the  water  was  clear  and  running  free  of  sand  at  the 
end  of  25  minutes. 


Device  for  Spreading  Gravel  Evenly 

By  Allen  P.  Child 

Kansas   City,   Mo. 

A  BENT  lever  attached  to  the  hinged  door  of  a  dump- 
body  truck  is  used  by  the  Iowa  Highway  Commis- 
sion for  spreading  gravel  evenly  on  roads.  The  lever 
has  the  lower  end,  at  a  point  2  or  3  in.  from  the  fulcrum, 
bent  at  right  angles  with  the  main  portion.    The  fulcrum 


l:i:\  I    l.i;\i;i;  mn    lurcK   DOOK  CO.VTROL.S  Ol'EMN"! 

is  attached  near  the  bottom  edge  of  the  door  and  on  the 
center  line.  The  short  arm  of  the  lever  has  se%'eral 
holes  bored  in  it  and  a  chain  attached  to  the  floor  sill 
of  the  body  bottom  is  carried  out  and  fastened  in  one 
of  the  holes.  When  the  lever  is  hooked  at  the  top,  the 
door  is  held  tightly  closed.  As  the  lever  is  lowered, 
the  door  opens  to  any  desired  amount  determined  by  the 
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length  of  chain.  Dry  gravel  sifts  through  as  evenly  and 
smoothly  as  desired.  Wet  gravel  requires  jiggling  of 
the  lever  and  a  larger  opening.  Although  the  device 
costs  little  to  attach,  it  is  necessary  to  have  a  man  tn 
operate  it. 


FROM  JOB  AND  OFFICE 


Hints  That  Cut  Costs  and  lime 


Charted  Personal  Record  Used  as  Aid 
in  Application  for  Employment 

By  K.  B.  Skardon 

Assistant  Engineer,   U.   S.  Ktiilioad    Administiutiun.   Chicago 

1ETTERS  of  application  for  employment  will  always 
^play  an  important  part  in  bringing  engineers  to 
jobs  and  jobs  to  engineers.  In  many  cases  final  deci- 
sions must  be  made  with  no  other  information  available 
than  that  submitted  in  a  letter  written  by  the  applicant. 
This  is  especially  true  if  it  is  desirable  to  fill  the 
vacancy  without  the  delay  and  expense  necessitated 
by  conferences. 

The  writer  has  had  occasion  recently  to  apply  for 
engineering  positions  by  letter.  He  has  found  it  diffi- 
cult to  condense  the  necessary  facts  and  to  present 
them  in  a  convincing  manner,  in  short,  to  write  a  letter 
of  application  which  speaks  for  him  in  his  absence. 
Some  thought  on  the  subject  led  to  an  experiment  in 
arranging  pertinent  facts  graphically.  Reference  to 
the   accompanying   chart   will    show   the   results. 


in  following  his  own  progress  and  achievement  with 
the  idea  in  mind  of  analyzing  it  and  profiting  by  the 
analysis.  He  can  give  definite  direction  to  his  efforts 
and  improve  his  experience  at  the  points  where  weak- 
ness is  indicated.  The  chart  may  also  serve  for  refer- 
ence as  a  personnel  record  in  organizations  employing 
technically  trained  men  of  various  capacities. 


II 
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PROPESSIOXAL    RECORD   CHART   GIVES    VARIED    INFORMATION   OF   APPEICAXT 

It  is  felt  that  a  better  idea  of  the  applicant's  experi- 
ence and  training  is  obtained  when  the  facts  are  placed 
on  a  chart.  The  chart  gives  a  continuity  to  the  various 
events  of  a  career  which  would  be  difficult  to  obtain 
without  its  use.  The  element  of  time  used  for  the 
abscissas  brings  out  duration  of  employment  in  vari- 
ous capacities.  Salaries  used  as  the  ordinates  are  good 
measures  of  progress — -in  fact  the  usual  measure  ap- 
plied to  a  man's  record  when  he  faces  the  job  of 
finding  another  position. 

.  Sufficient  data  may  be  entered  on  the  chart  to  give 
it  life,  and  additional  information  usually  furnished  in 
a  letter  of  application  may  be  enclosed  in  definite  form 
for  each  period  on  the  chart.  The  letter  proper  may 
then  be  confined  to  an  introduction  and  consideration 
of  acceptable  salaiy,  time  possible  to  report  for  work 
or  conference  and  other  pertinent  data  not  recorded 
on  the  enclosures. 

The  chart,  with  supporting  data  should  also  serve 
as  a  valuable  record  for  an  engineer  who  is  interested 


An  Improved  Stadia  Rod 

By  E.  B.  Debler 

INASMUCH  as  approximate  accuracy  only  is  wanted 
on  stadia  surveys  of  any  great  extent,  homemade  rods 
both  for  vertical-angle  reading  and  for  spotting  dis- 
tances, often  surpass  in  legibility  and  ease  of  reading 
level  rods  of  standard  make.  In  the  following  para- 
graphs such  a  rod,  developed  on  work  with  which  I  have 
been  connected,   is  described. 

The  board  should  be  21  in.  wide,  of  sufficient  thick- 
ness for  requisite  strength  dependent  on  the  material 
used  and  given  one  coat  of  dead  black  paint.  The  num- 
bers are  3-in.  aluminum  house  numbers  available  in 
novelty  and  hardware  stores. 
Sketch  "A"  on  the  opposite 
page  represents  the  arrange- 
ment for  vertical  angle  work 
and  sketch  "B"  for  level  work. 
Where  both  types  of  work  are 
simultaneously  done  the  two 
sides  of  the  rod  may  be  used 
for  the  two  scales.  The  "A" 
scale  is  based  on  the  use  of  the 
top  intei-val  only,  the  accuracy 
therewith  being  in  keeping 
with  other  factors  in  stadia 
work  generally. 

The  "0"  of  both  scales  is  at 

a  distance  above  the  bottom 

of  the  rod  corresponding  to 

the    average    set   up   for    the 

Instrument     in     use,     usually 

about  4.8  ft.  for  a  transit  and  4.5  ft.  for  a  plane  table. 

The  graduation  for  scale  "A"  may  be  one-half  foot 

for  each  number  or  in  case  of  instruments   incapable 

of  easy  adjustment  may  be  made  to  fit  the  instrument 

by  observing  the  intercept  on  the  rod  for  a  measured 

distance.'    The  range  may  be  increased  by  the  addition 

of  a  mark  below  the  zero  corresponding  to  500  ft.  of 

distance. 

For  scale  "B"  the  numbers  are  a  forot  apart.  Addi- 
tional subdivisions  of  the  rod  may  be  accomplished  by 
the  use  of  brassheaded  tacks  though  this  is  usually 
not  necessary  for  the  average  in^rumentman  as  the 
tops  and  bottoms  of  the  figures  for  the  angle  scale 
represent  25  ft.  under  or  above  the  hundred,  with  but 
50  ft.  between  the  edges  of  the  numbers.' 

The  cost  of  the  rod  is  but  a  fraction  of  the  cost  of 
any  well-painted  rod  and  its  legibility  for  shots  of  any 
distance  is  far  superior  to  that  of  any  painted  rod. 

In  operation  the  middle  hair  is  trained  on  the  zero 
and  the  full  distance  read  direct.     For  vertical  angle 
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work  the  instiniment  is  also 
thereby  properly  set.  All 
HI  calculations  are  elim- 
inated, only  ground  eleva- 
tions being  recorded. 

Errors  due  to  instru- 
mental height  not  corre- 
sponding with  the  "0"  of 
the  rod  are  small  and  com- 
pensating and  may  be  dis- 
regarded. 

The  especial  advantages 
of  this  rod  are  the  elim- 
ination of  mental  proc- 
cesses  necessary  for  the 
determination  of  distance 
required  with  most  rods 
and  the  superior  legibil- 
ity of  the  rod  due  to 
contrast  of  reflection  of 
light  from  the  bright  metal 
and  black  surfaces,  the 
former  making  for  speed 
and  accuracy  and  the  latter 
increasing  the  range  of 
visibility. 


Temporary  Bridge  Has  Rigid  Deck  Truss 
and  Cables  for  Bottom  Chords 

To  effect  a  temporary  crossing  of  the  Keni  River, 
California,  for  delivering  construction  materials! 
engineers  of  the  San  Joaquin  Light  &  Power  Corp! 
designed  a  bridge  with  a  110-ft.  span  consisting  of  a 
rigid  deck  truss  built  of  timber  and  whose  bottom 
chords  were  composed  of  four  U-in.  cables.  This  design 
afforded  the  desired  capacity  of  6  tons,  the  compara- 
tively high  degree  of  stability  required  for  the  opera- 
tion of  narrow-gage  cars  and  made  it  possible  to  build 
the  bridge  quickly  at  low  cost.  Moreover,  this  design 
did  not  require  falsework  which  would  have  been 
difficult  at  this  site. 

The  cables  were  first  anchored  firmly  in  place,  great 


— '~'!^2jiii^'^;^l 


Patrol  System  for  Ditch  Maintenance 

AS  a  remedy  for  the  almost  universal  condition  of 
L  neglect  of  drainage  ditches,  due  partly  to  inadequate 
legislation  for  maintenance,  the  introduction  of  the 
patrol  system  as  used  on  highways  was  suggested  at 
the  recent  meeting  of  the  National  Drainage  Congress 
by  S.  H.  McCrory,  chief  of  the  division  of  agricultural 
engineering,  U.  S.  Department  of  Agriculture.  In  his 
opinion  it  would  be  advisable  to  provide  for  a  super- 
intendent of  ditches,  particularly  in  counties  having  a 
large  amount  of  drainage.  He  should  be  a  full-time 
employee  with  experience  in 
drainage  work  and  should 
have  authority  and  funds  for 
patroling  the  ditches  and  keep- 
ing them  in  good  order.  The 
authority  must  be  centralized 
in  the  hands  of  one  man  who 
would  be  the  executive  officer 
of  the  district  and  be  respon- 
sible for  the  proper  mainte- 
nance of  all  drains  within  that 
district.  This  would  not  only 
secure  better  drainage  but  the 
farmers  would  more  nearly 
realize  the  benefits  that  they 
have  been  led  to  expect  from 
improved  drainage.  If  this  is 
to  be  accomplished,  however, 
the  provision  in  drainage  laws 
in  regard  to  maintenance  must 
be  made  mandatory  and  not 
optional. 


SUSPENSION   l;riix;k  with  Kioin  oki-k  trtss 

care  being  taken  to  make  sure  that  all  four  of  them 
had  equal  sag.  Transverse  members  of  the  truss,  i.e., 
those  that  were  to  have  bearing  on  all  four  cables,  were 
then  put  in  place,  these  pieces  having  previously  been 
notched  to  insure  even  spacing  of  the  cables.  A  working 
floor  was  then  made  by  laying  loose  boards  on  these 
cross-pieces  and  the  truss  was  erected  in  place.  As 
at  first  assembled  the  structure  was  held   in   position 


Elevation  at  End  ot  £>f>an 
nRTAlT>R  ny  TIMBETK  TRUS.S  of  StTSPENSION  BRinOl', 
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lightly,  care  being  exercised  to  obtain  a  uniform  dis- 
tribution of  the  load.  The  structure  was  then  tied 
firmly  together,  the  workmen  being  evenly  distributed 
during  this  operation  to  obviate  any  distortion  to  the 
bridge. 

The  timber  members  were  proportioned  to  carry  the 
live-load  only,  while  the  cables  carried  both  dead  and 
live-loads.  By  making  the  joints  secure  and  fastening 
the  cables  rigidly  at  the  panel  points,  the  structure 
was  expected  to  act  as  an  inverted  bow-string  truss. 
Had  the  joints  been  left  loose,  or  if  the  diagonals 
were  not  strong  enough  to  carry  the  loads  the  action 
of  the  structure,  it  was  pointed  out,  would  have  been 
between  that  of  a  bow-string  truss  and  a  stiffened 
suspension  bridge. 

The  cost  of  the  structure,  including  an  adjacent  45-ft. 
span,  and  general  overhead  charges,  was  in  the  neigh- 
borhood of  $2,000. 


How  to  Get  Circular  Right-of-Way  Areas 

By  M.  E.  Webster 

District  Office  Engineer,  Division  of  Higliways,  Illinois 

IN  THE  design  of  every  section  of  road  there  is  present 
the  problem  of  securing  right-of-way.  This  problem 
resolves  itself  into  two  parts:  The  buying  of  a  strip 
between  fence  lines,  and  the  securing  of  additional  area 
at  curves.  In  order  to  facilitate  the  computing  of  the 
area  of  right-of-way  required  in  the  latter  case  the 
formula  given  herewith  was  derived.     Assuming  that 


A  '^iva  rec/uired/n  scfoare  Hx^ 
R = Radius  lyf  curve  erf  C.L.  in  ;fe/ 
d 'Distance  C.L  iuience 
J = Def/ection  ang/e  Jns/e^/^es 


GRAPHIC  APPLICATION  OF  FORMULA 

the  distance  from  the  tangent  line  to  the  fence  line  is 
substantially  the  same  around  the  curve,  the  relation 
between  the  area  required,  the  radius  of  the  curve  at 
the  center  line  and  the  angle  A  is  as  follows : 


A  =   (72— d)' (tan 


.00872A"') 


In  this  equation  the  units  of  R  and  d  are  in  feet,  the 
tan  n  is  the  natural  tangent  and  A  in  the  term  .008727A 

is  expressed  in  degrees.    This  gives  the  area  in  square 
feet. 

Example : — 

R  =  300';  A  =  90°;  (^  =  30'.    Substituting 

A  =  (300— 30)  =  (1— .78543)  =  15,642  sq.ft. 


FROM  JOB  AND  OFFICE 

Hints  That  Cut  Costs  and  Time 

The  formula  is  developed  as  follows : 
Area  required  -  Area  CDEF  —  Area  circular  sector 
CDF  ,1) 

Area  CDEF  =  DE  X  DC  or,  since  DC  =  (R~d)  = 
DE  X   ^R—d) 

But  from  circular  curve  formulas  T  =  R  tan  ^ 


.  DE  =  (R~d)  tan 


Area  CDEF  —   (R—d)'  tan 


(2) 


Circular  Area  CDF  = 
log 


=     0.49715 


log  360  =  2^55630 

.     7.94085  ^  log  .008727  (3) 

Circular  Area  CDF  =  .008727  X  A  X   (R—d)' 

Combining  (.2)  and  (3)  in  (.1) 

Ai'ea  required  ^  (R—d)'  tan  j,  —  .008727  A  ( R—d)'- 

=  C/e—d)M  tan  ^  —  .008727  A)         (4) 


Removing  Forms  From  1-in.  Space 

By  R.  C.  Reese 

Architectural  Engineer,  Pittsfield.  Mass. 

A  SUCCESSFUL  method  of  removing  forms  from  a 
very  narrow  space  is  illustrated  by  the  accompany- 
ing .'jketch,  as  it  was  employed  in  remodeling  a  steam 
electric  plant. 

It  was  desired  to  construct  a  concrete  turbine  founda- 
tion about  9  ft.  wide  and  10  ft.  high  in  the  power  house 
basement,  with  a  clear  space  of  about  1  in.  between 
the  new  foundation  and  an  existing  air  duct  to  prevent 
the  transference  of  vibration  from  one  to  the  other. 

A   series   of    1-in.    plain, 
i'%ids,^*c.rbc  round  reinforcing  rods  was 

placed  vertically  between 
the  existing  wall  and  the 
s-in.  horizontal  form  boards, 
with  the  ends  of  the  rods 
projecting  about  2  ft.  above 
the  wall.  After  the  con- 
crete had  set  the  rods  were 
pulled  out  by  the  traveling 
bridge  cranejin  the  building, 
with  surprisingly  little  dif- 
ficulty; in  fact  a  lever  pull- 
ing rig  could  have  been  used. 
When  the  form  boards  were 
driven  out  horizontally 
there  resulted  a  elear  space 
of  just  about  1  in.  between 
the  two  walls  which  serves  its  purpose  admirably,  is 
neatly  finished,  and  was  obtained  with  but  little  difficulty. 
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For  CoJitractor  and  Average  l.ninic- 

Device  for  Cross  Hatching 

Ey  p.  Leniz 

ml    (;ollll-a.-lor.    .Siuitia!;o.   Ciil.a 


Eiitfi 


A  HATCHING  device  which  I  have  used  in  my  office 
for  many  years  with  very  good  results  is  described 
in  the  following  paragraphs. 

It  is  composed  of  a  triangle  E  and  a  guide  .1  as 
shown  in  the  sketch  re- 
produced herewith.  This 
guide  has  two  projecting 
parts  or  stops;  B,  which 
is  fixed,  and  C,  which  i^ 
movable  and  is  tightened 
by  means  of  the  screw  T. 
The  triangle  and  the  guide 
are  united  by  the  spring 
i?  in  a  manner  such  that 
the  triangle  is  always 
touching  the  stop  B. 

To  use  the  device  pro- 
ceed as  follows :   Di-aw  the 

first  line  with  the  instrument  in  the  position  as  shown  in 
the  figure.  Hold  the  guide  A  and  at  the  same  time  move 
the  triangle  E  downward  until  it  touches  C  as  indicated 
by  the  dotted  lines.  The  triangle  is  held  firm.  Loosen 
the  guide  A  and  the  spring  R  pulls  the  guide  A  until  B 
engages  the  triangle.  The  instrument  is  then  ready 
to  trace  the  second  line,  etc.  The  stop  C  is  movable  in 
order  to  vary  the  spacing  between  the  lines  of  the 
hatching  and  is  fi.xed  by  means  of  the  screw  T. 


CKOSS-HATCHING 
AKRANGEMIiTNT 


Cost  Sheet  for  Engineers  in  General  Practice 
Is  Complete  in  Detail 

By  Edwin  P.  Arneson 

Wallon   &  Arne.son,   San  Anlonio,   Tex. 

A  COST  sheet  which   has   been    found   satisfactory 
for  recording   labor  costs   and  miscellaneous   ex- 
penditures on  field  work  by  a  firm  engaged  in  general 


engineering  practice  is  illustrated  by  the  drawing. 
The  sheet  is  a  "blue-line"  print,  11  x  16  in.,  punched 
on  the  left  margin  for  fitting,  when  folded,  a  standard 
"I-P"  binder  8i  x  11  in. 

The  chief  of  party  carries  this  sheet  in  his  com- 
putation book.  On  the  upper  part  of  the  blank  he 
keeps  the  time  of  his  party.  On  the  lower  part  he 
lists  his  expense  account.  The  sums  of  both  classes  of 
expenditure  are  united  into  a  total  cost  of  the  job 
fen-  the  month.  At  the  end  of  the  month  the  sheet 
is  turned  into  the  headquarters  office  where  time  checks 
are  prepared  and  the  chief  of  party  is  reimbursed  for 
his  expenses  on  the  firm's  account.  The  cost  sheet  is 
then  filed  in  a  standard  letter  file. 
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Determining  Tangential  Offsets 
for  Road  Crowns 

By  E.  M.  Crawford 

Efflngham.   Illinois 

N  CONSTRUCTING  roads  and  streets  it  is  sometimes 
desirable  to  have  a  crown  that  is  an  arc  of  a  circle  in- 
stead of  a  parabolic  section.   A  useful  method  of  figuring 
the  tangent  offset  for  a  circular  section  is  given  below.  It 
can  be  used  to  make  cor- 
rections on   grade   stakes 
for  earth-road  work,  or  to 
find  the  offsets  when  mak- 
ing paving  templets.     In 
this  class  of  work  the  de- 
gree  of   curvature    is    so 
small  that  ordinary  tables 
cannot  be  used. 

In  determining  the  off- 
set for  any  given  point  on 
the  tangent,  you  have 
given  the  width  of  the 
surfacing  If  and  the  height  of  crown  C  (see  accom- 
panying figure).  Here,  W  =  10  ft.  and  C,  2.5  in.  (the 
slope  being  assumed  i  in.  in  1  ft.). 


Then  r  +  Y'  = 
But    R  =  Y  -\- 


R' 
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and  X  =  60  in. 
.  ,  3,600    (~  Y'  =  (Y  f  2.5)' 
=  r  +  5i"  +  6.25 
y=  718.75 

R  =  718.75  +  2.5  =  721.25  ft. 
To  find  the  tangent  offset  at 
any  point  on  the  tangent  such 
as  Q,  find  the  value  of  Y  on  the 
curve  at  that  point.    Subtract 
the  value  of  Y  from  the  radius 
and  the  result  will  be  the  re- 
quired offset. 
Example: 
AtQ.A'      30  in. 
X'  +  r  =  R' 
000  — F==  (721.25)' 

y'=  519,301.5625 
Y  ^  720.62 
and  7  — 721.25  — 720.63 
=  0.64  in. 


144 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  4 


Erection  of  Hurricane  Gulch  Arch  Bridge  in  Alaska 

Cantilever  Erection  of  Most  Northerly  Railway  Structure  in  America — Hydraulic-Jack  Adjustment  of 
Backstays  Instead  of  Wedge  and  Screw  Toggle — How  Arch  Members  Were  Transferred  Across  Gulch 

By  E.  G.  \mesbury 

Assistant   Engineer,   Erecting  Department.   American    Bridge   Co.,    Pittsburgh,  Pa. 


ERECTION  of  the  384-ft.  steel  arch  of  the  Alaskan 
R.R.  over  Hurricane  Gulch,  about  half  way  between 
Seward  and  Fairbanks,  was  completed  in  August,  1921. 
The  methods  by  which  the  erection  was  carried  out 
included  several  decided  novelties,  which  the  results 
proved  well  adapted  to  the  needs  of  the  case. 

This  arch  is  the  second  steel  bridge  erected  on  the 
government   railway    in   Alaska,    whose  main    line   be- 


FIG.    1.     SETTING  THE   CLOSING   MEMBER,  HURRICANE  GULCH  ARCH,  ALASKAN  R    U 

tween  Seward  and  Fairbanks,  467.6  miles,  will  soon 
be  completed.  It  is  located  284  miles  north  of  the 
terminus  at  Seward,  and  to  the  writer's  knowledge 
is  the  farthest  north  and  west  of  any  steel  railway 
bridge  on  the  American  continent.  However,  a  steel 
viaduct  will  shortly  be  erected  on  the  same  line  63  miles 
farther  north. 

Field  Conditions — The  Hurricane  Gulch  structure  is 
a  single-track  deck  bridge  914  ft.  long  located  on 
tangent.  The  arch  span,  384  ft.  long,  is  flanked  on 
either  end  by  a  120-ft.  riveted-truss  deck  span,  beyond 
which  there  is  at  the  south  end  a  50-ft.  plate-girder 
span  and  at  the  north  end  a  steel  viaduct  240  ft.  long. 
The  arch  is  125  ft.  3  in.  deep  at  the  ends  and  25  ft. 
3  in.  at  the  center.  Its  top  chords  are  spaced  14  ft. 
apart;  the  trusses  are  battered  1:6.  Base  of  rail  is 
about  296  ft.  above  the  bottom  of  the  gulch.  The 
heaviest  member  is  the  end  section  of  the  bottom 
chord,  weighing  12i  tons.  The  total  tonnage  in  the 
arch  is  911  tons;  the  rest  of  the  structure  contains  535 
tons  of  steel. 


Track  had  been  laid  to  the  southern  end  of  the 
structure  before  erection  of  steel  started.  A  yard  was 
established  alongside  of  the  railroad  a  few  hundred 
feet  south  of  the  bridge,  through  which  all  material, 
for  both  south  and  north  ends,  was  handled  with  a 
locomotive  erecting  crane,  and  where  it  was  assembled 
and  riveted  as  far  as  possible. 

It  was  planned  to  erect  the  aixh  by  the  cantilever 
method,  each  half  to  be  built 
out  from  the  shore  and  held 
back  by  steel  backstays.  Can- 
tilever erection  made  a  double- 
ended  erecting  operation, 
which  introduced  the  problem 
of  getting  material  across  the 
gulch  for  the  north  half  of  the 
arch  and  approach  spans.  It 
was  impracticable  to  transfer 
material  around  or  down 
through  the  gulch  and  it  could 
not  be  brought  in  from  the 
north ;  therefore  the  only  two 
ways  open  for  feeding  mate- 
rial to  the  organization  on  the 
north  half  of  the  structure 
were  (1)  cableway  transfer, 
and  (2)  lowering  into  the 
gulch  with  an  erecting  unit 
standing  on  the  end  of  the 
south  half  of  the  arch  and  out- 
hauling  the  members  with  an- 
other unit  on  the  north  half. 
Both  were  used,  but,  contrary 
to  the  original  intentions,  all 
the  arch  steel  was  transferred 
by  the  second  method. 

To  facilitate  erection,  the 
center  of  gravity  of  each 
bottom-chord  member  was  figured  in  the  drawing- 
room,  so  that  hitches  could  be  applied  at  such  points 
on  the  chords  that  they  would  hang  in  their  relative 
permanent  position  while  being  placed. 

Backstays — A  locomotive  erecting  crane  began  the 
erection  work  by  setting  the  50-ft.  plate  girder  span 
at  the  south  end,  and  then  placed  falsework  for  the 
120-ft.  span  and  erected  this  span.  Thereafter  the 
steel  backstays  for  the  half  arches  could  be  constructed. 
Steel  anchorages  embedded  in  concrete  had  been  placed 
some  weeks  before.     (Fig.  3.) 

The  vertical  anchorage  load  on  the  south  side  con- 
sisted of  a  heavy  concrete  pier,  which  is  now  used  by 
the  railroad  as  a  peraianent  pier  for  supporting  the 
shore  end  of  the  50-ft.  girder  span.^  The  anchorage 
load  on  the  north  end  consisted  of  a  heavj'  block  of 
concrete  upon  which  two  viaduct  pedestals  were  built 
and  268  tons  of  railroad  rails  piled  for  additional 
weight. 

The  Alaskan  Engineering  Commission  (Col.  Fred- 
erick Mears,  chairman  and  chief  engineer)   had  built 
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a  4-ton  cableway  across  the  gulch  near  the  site  for 
the  transportation  of  supplies  and  freight.  This  cable- 
way  was  used  to  transfer  the  steel,  erecting  equipment 
and  falsework  material  aci-oss  the  gulch  for  the  north 
120-ft.  approach  span  and  viaduct  towers. 

The  backstay  bars  connecting  the  anchorages  to  the 
120-ft.  approach  spans  (which  in  turn  connected  to 
the  ends  of  the  top  chord  of  the  arch)  were  telescopic 
in  action,  as  may  be  seen  from  Fig.  3.  There  were  two 
pairs  of  backstay  bars  to  each  anchorage,  or  a  pair 
to  each  truss,  and  in  the  telescopic  joint  of  each  pair 
was  provision  for  inserting  a  500-ton  hydraulic  jack, 
to  be  operated  by  a  steam-driven  hydraulic  pump  when 
the  halves  of  the  arch  span  were  lowered  to  their 
permanent  position.  During  erection  these  bar  systems 
were   shortened  about  8i    in.,   which   caused   the   ends 


\'^^Sr--Z^<^'^^:Bc,3e-cf^^^^^ 


FIG.  2.     OUTI.INE  OK   HURRICANE  GULCH  ARCH 

of  each  half  of  the  arch  at  the 
center  to  be  slightly  elevated. 
They  were  held  in  this  position 
by  steel  shims  in  the  telescopic 
joint  of  the  backstay  bars  until 
final  closure.  The  pair  of  500- 
ton  hydraulic  jacks  for  each 
anchorage  was  connected  by  a 
copper  tubing  system  to  the 
hydraulic  pump,  and  when 
pressure  was  applied  the  jacks 
loosened  the  steel  shims  in  the 


the  gulch  by  cableway.  The  bottom  sections  being 
slightly  altered  to  fit  the  new  location,  it  was  re-erected 
to  support  the  north  span.  The  highest  bent  under 
this  span  was  95  ft.  6  in.  high.  After  two  panels  of 
the  north  120-ft.  span  had  been  erected  with  a  stiflFleg 
derrick  sitting  on  the  ground,  a  hoisting  engine  and 
a  light  A-frame  steel  derrick  were  placed  on  the  top 
chords  to  erect  the  rest  of  the  truss  and  arch  span. 
The  A-frame  derrick  was  moved  out  panel  by  panel 
as  the  work  proceeded,  but  the  engine  remained  in 
one  place. 

Transferriny  Arch  Material — As  some  of  the  mem- 
bers of  the  arch  were  too  heavy  to  transport  over  the 
cableway,  it  was  planned  to  lower  them  to  the  bottom 
of  the  gulch  by  a  locomotive  erecting  crane  standing 
on  the  outer  end  of  the  south  half  of  the  arch  (Fig.  4) 
and  pick  them  up  by  the  derrick 
on  the  north  side.  This  was 
first  done  with  the  heavy  mem- 
bers of  the  end  panel. 

In  carrying  out  this  transfer 
the  load  falls  of  the  A-frame 
derrick  on  the  north  end  were 
lowered  to  the  bottom  of  the 
gulch  and  hitched  to  the  mem- 
ber. Then  both  sets  of  falls 
were  taken  up  simultaneously, 
at  such  rate  that  the  member 
was  brought  up  along  the  slope 
of  the  gulch  and  landed  on  the 
ground  below  its  final  erected 
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telescopic  joint  of  the  back- 
stay bars,  which  allowed  the 
shims  to  be  easily  withdrawn 
and  the  two  halves  of  the  arch 
lowered  in  a  few  minutes  to  a 
bearing  on  a  pin  in  each  bottom 

chord  at  the  center,  forming  temporarily  a  three-hinged 
arch.  So  far  as  the  writer  can  ascertain,  this  is  the  first 
time  telescopic  backstays  with  hydraulic  jacks  for  ad- 
justment have  been  used  for  closing  an  arch. 

The  shoes  of  the  arch  were  set  at  their  proper 
distance  apart  by  means  of  direct  measurement  with 
a  500-ft.  steel  tape  corrected  for  temperature.  The 
tape  was  standardized  and  marked  by  the  maker  to 
measure  the  distance  of  384  ft.,  the  length  of  the  arch, 
while  supported  only  at  the  zero  and  .'?84-ft.  marks, 
under  a  tension  of  50  lb.  The  fact  that  the  arch  closed 
and  fitted  very  satisfactorily  showed  that  there  was  no 
appreciable  error   in    the   measurement. 

North  Side  Krection— The  north  half  of  the  arch 
could  not  be  erected  until  the  north  r20-ft.  approach 
span  was  in  place.  As  soon,  therefore,  as  the  south 
120-ft.  approach  span  had  been  erect wl,  fhe  falsework 
under  it  was  removed  and  transferred  in  sections  across 
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position.  The  locomotive-crane  falls  were  then  released 
and  the  member  lifted  up  to  its  place  in  the  arch  by  the 
A-frame  steel  derrick.  On  account  of  the  great  depth  of 
the  gulch,  the  members  could  be  transported  over  the 
maximum  gap  of  102  ft.  between  erecting  units  without 
causing  more  strain  on  the  boom  in  each  unit  than  when 
the  total  load  was  supported  independently  and  vertically 
underneath  by  either  boom.  It  was  fouhd  that  the 
method  worked  very  well,  and  in  consequence  all  material 
for  the  north  half  of  the  arch  was  transported  across  the 
gulch  in  this  manner  rather  than  take  the  light  members 
over  the  cableway. 

The  stringers  for  the  arch  span  and  deck  spans  were 
designed  to  set  on  top  of  the  floorbeams.  This  allowed 
them  to  be  riveted  up  in  pairs  in  the  yard,  permanent 
ties  placed  thereon  and  each  panel  of  stringers  and  tics 
erected  as  a  unit  with  locomotive  erecting  crane. 

Clnsivii  thr.  Arrh—'Wheu  the  two  halves  were  com 
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pleted,  they  were  lowered  to  junction  by  the  jacks  in 
the  backstays.  The  top  chords,  as  intended  by  the 
designers,  did  not  take  a  bearing.  Therefore  the 
structure  was  made  into  a  two-hinged  arch  for  live 
load  by  field-drilling  and  riveting  splice  plates  to  the 
top  chords.  The  arch  was  designed  to  be  closed  and 
riveted  into  a  two-hinged  arch  at  a  temperature  of 
50  deg.  F.;  the  temperature  when  the  closure  actually 
took  place  was  very  near  this  figure. 

The  final  erecting  operation  was  the  placing  of  the 
30-ft.  and  60-ft.  viaduct  girders  for  the  north  approach. 
These  were  transported  across  the  arch  and  erected  by 
locomotive  erecting  crane,  the  viaduct  tower  material 


Electrification  of  Railways  at 
Large  Industrial  Plants 

THAT  electrification  of  the  industrial  railway 
systems  at  large  manufacturing  plants  offers  pos- 
sibilities of  reducing  the  operating  expenses  of  such 
systems  in  handling  raw  material,  finished  products  and 
waste  products  was  the  opinion  expressed  by  D.  M. 
Petty,  superintendent  of  the  electrical  department  of 
the  Bethlehem  Steel  Co.,  in  a  paper  presented  before  the 
Philadelphia  section  of  the  Association  of  Iron  and  Steel 
Electrical  Engineers.  This  paper,  of  which  a  brief 
abstract  is  given  below,  is  along  the  lines  of  a  paper  on 
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FIG.  4.  TRANSFERRIXG  ARCH  STEEL  ACROSS  THE  GULCH — BACKSTAY  WITH  JACK 


having  previously  been  taken  over  the  cableway  and 
erected  with  a  derrick. 

Actual  erection  of  this  bridge  was  started  June 
8,  1921,  and  60  working  days  afterward,  or  on  Aug. 
16,  the  first  train  passed  over  the  structure  and  track- 
laying  was  commenced  on  the  north  side  of  the  gulch. 

The  design  was  appro%'ed  by  Modjeski  &  Angier, 
Consulting  Engineers,  Chicago,  and  the  work  was  fabri- 
cated and  ei-ected  by  the  American  Bridge  Co.,  Albert 
Reichmann  division  engineer,  and  C.  S.  Garner  man- 
ager of  foreign  erection.  The  field  work  was  in  charge 
of  H.  M.  Braford  as  foreman  and  the  writer  as  resi- 
dent engineer. 

A  New  Kind  of  Technical  Association 

Organized  on  the  basis  of  entertaining  themeselves 
•\vith  their  own  talent  the  100  members  of  the  Scientech 
Club  have  held  together  long  enough  to  be  a  fixture  in 
Indianapolis.  It  has  an  attendance  of  about  thirty  each 
Monday  noon  at  luncheon.  As  in  the  Rotaiy  Club  those 
who  do  not  attend  once  in  four  consecutive  meetings  are 
automatically  dropped  from  membership  and  member- 
ship includes  engineers,  architects  and  chemists,  all 
technical  men  regardless  of  classification.  A  strict  time 
schedule  is  adhered  to.  They  meet  at  12:1-5,  allow  15 
min.  for  assembling  and  15  min.  for  introductions  in 
which  various  stunts  are  employed  as  introducing  by 
first  name  and  by  business  getting  as  much  fun  out  of 
it  as  possible.  The  remaining  45  min.  are  devoted  to 
discussions  usually  of  an  economic  nature  bearing  on 
the  relation  of  the  profession  to  public  welfare.  No 
one  not  a  member  may  address  the  club  without  the 
consent  of  the  directors.  Once  a  month  a  shop  talk  is 
given  by  one  of  the  members  who  usually  discusses 
the  business  or  some  interior  problem  of  his  own  organ- 
ization. A  mimeographed  weekly  news  letter  contains 
reports  of  the  previous  meetings  and  running  comment 
on  current  technical  events. 


electric  traction  for  i-ailways  at  steel  mills,  noted  in 
Engineering  Ne^vs-Record,  Oct.  20,  1921,  p.  652. 

All  the  advantages  of  electrification  on  main  lines  will 
apply  even  more  to  industrial  lines  because  of  the  inter- 
mittent service  of  yard  and  switching  locomotives.  Main- 
tenance, repair  and  depreciation  are  less  for  an  electric 
locomotive.  The  operating  labor  will  be  less  and  the  engine- 
man's  pay  could  be  somewhat  less,  since  less  skill  is 
required  in  operation. 

The  overhead  trolley  system  is  the  lowest  in  first  cost, 
but  cannot  be  used  in  a  yard  where  locomotive  cranes  or 
similar  machines  are  operated.  For  yard  work,  a  sliding 
shoe  about  3  ft.  long  mounted  on  a  pantagraph  or  a 
reversible  hinge  is  preferable  to  a  trolley  wheel,  as  it  pro- 
vides for  turnouts  and  avoids  the  necessity  of  accurate 
alignment  of  the  trolley  wire.  But  the  amount  of  current 
that  can  be  taken  from  a  wire  is  limited  to  about  1,000 
amperes  at  5  m.p.h.  and  becomes  slightly  less  as  the  speed 
is  increased.  In  the  third-rail  system,  the  bottom  contact 
plan  is  the  more  satisfactory,  as  it  is  easier  to  protect  and 
can  easily  be  stepped  over  by  men  working  in  the  yard. 
There  are  difficulties  in  applying  this  system  to  congested 
yards,  but  these  difficulties  may  be  overcome  by  a  careful 
layout  of  switches  and  crossovers. 

Contact  systems,  with  energized  boxes  in  the  track 
engaging  a  long  shoe  on  the  engine,  are  at  a  disadvantage  in 
yards,  but  a  few  miles  of  line  are  operated  by  such  systems. 
Storage  battery  locomotives,  larger  than  those  used  so 
extensively  in  mines,  offer  many  advantages.  Batteries 
with  cells  of  sufficiently  large  capacity  have  been  wanting, 
but  manufacturers  ai-e  working  along  this  line  and  high- 
capacity  cells  of  both  alkaline  and  acid  batteries  will  soon  be 
available.  Batteries  may  be  charged  while  on  the  engine,  or 
duplicate  removable  sets  may  be.  provided  to  keep  the 
engine  in  continual  service.  Disadvantages  are  principally 
in  the  first  cost  of  the  battery  and  its  short  life.  Thus  a 
lead  battery  for  a  60-ton  locomotive  ^would  cost  about 
§25,000;  its  renewal  would  cost  $21,000, 'and  its  life  would 
be  from  three  to  five  years.  Such  a  battery  is  not  yet  avail- 
able. 

A  combination  storage  battery  and  current  collecting 
locomotive,  such  as  has  been  used  in  mining  work,  may  be 
adapted  to  industrial  plants  where  the  track  layout  pre- 
cludes the  general  use  of  current  distribution,  but  where  the 
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use  of  an  ordinary  storage  battery  locomotive  would  involve 
excessive  weight  and  power. 

Conclusiotis — (1)  The  time  is  ripe  for  the  electrification 
of  industrial  plant  railways;  (2)  the  storage  battery  should 
be  avoided  if  local  conditions  permit;  (3)  the  under-running 
third  rail  is  the  best  collector  system  for  heavy  work  and 
low  voltfges;  (4)  a  combination  locomotive  should  be  used 
where  yard  congestion  prohibits  the  use  of  a  thii-d  rail;  (5) 
where  long  i^auls  must  be  made,  a  voltage  higher  than  250 
volts  must  be  used,  but  the  locomotives  must  be  arranged  to 
operate  also  at  250  volts  in  the  yard  and,  if  the  conditions 
demand  it,  to  operate  on  a  storage  battery. 


New  Ramp  System  for  Garages 

ANEW  type  of  garage  which  is  the  first  building  in- 
corporating the  d'Humy  Motoramp  system  has  just 
been  completed  at  Poughkeepsie,  New  York.  The 
d'Humy  system  is  based  upon  the  construction  of  a 
building  in  practically  two  sections,  the  floors  of  one- 
half  the  building  being  halfway  between  the  floors  in 
the  other  half.  By  this  modi- 
fication ramps  half  the  usual 
length  may  be  used  to  connect 
the  various  floors  a  half  story 
apart.  These  short  ramps  may 
be  so  arranged  that  they  per- 
mit continuous  travel  up  or 
down  through  the  building. 
The  new  garage  at  Pough- 
keepsie has  been  constructed 
for  the  Nelson  House  Co.,  Inc., 
and  is  a  three-story  structure 
approximately  100  ft.  square. 

Because  of  the  fact  that  the  ramps  are  half  lengths, 
they  are  short  enough  to  be  employed  as  connecting 
passages  between  the  main  car  storage  aisles.  As  a 
consequence,  in  the  average  building  a  d'Humy  Motor- 
amp  system  will  not  only  take  up  less  space  than  an 
ordinary  ramp,  but  it  will  permit  the  storage  of  two 
cars  more  per  floor  than  if  a  single  elevator  were  used. 
In  the  Nelson  House  garage,  the  ramps  are  about  7  ft. 
wider  than  is  necessary  and  consequently  the  building 
does  not  give  as  high  storage  capacity  as  it  otherwise 
would. 

One  of  the  advantages  which  is  claimed  for  the 
d'Humy  system  is  that  the  sides  of  the  ramps  may  be 


left  open,  it  being  unnecessary  to  box  them  in  as  is  the 
usual  practice.  The  open  construction  affords  the  oper- 
ator of  a  motor  car  a  long  view  ahead,  whether  rising 
or  descending. 

The  architect  on  the  Nelson  House  garage  was  Ed- 
ward T.  Smith,  of  Poughkeepsie,  and  its  builder,  Edgar 
V.  Anderson  of  that  city.  Information  contained  in 
this  article  was  submitted  by  the  Ramp  Building  Cor- 
poration, 115  Broad  St.,  New  York  City,  owner  of  the 
d'Humy  Motoramp  patents,  from  whom  license  rights 
may  be  obtained. 

Co-operative  Studies  of  Ozone 
for  Air  Purification 

A  CO-OPERATIVE  study  of  the  use  of  ozone  to  de- 
odorize and  purify  the  air  of  buildings  by  oxidation 
of  organic  matter  and  the  possible  killing  of  bacteria 
has  been  begun  at  the  Pittsburgh  Experiment  Station 


Section  A-A 
Showing  full  building  height 
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RAMPS   OF  SHORT  LENGTH    IV   NELSON 
HOtTSE  GARAGE 


FIG.  2.     PLAN  AND  SKCTION  SHOWING 
RAMP    ARRANGEMENT 

Floor  plan  of  Nelson  House  Garage  at  Poughkeepsie.  Construc- 
tion is  of  reinforced  concrete  throughout,  the  bcam-and-glrdcr 
being   used. 


of  the  United  States  Bureau  of  Mines  in  co-operation 
with  the  Research  Bureau  of  the  American  Society 
of  Heating  and  Ventilating  Engineers,  which  is  hou.sed 
in  the  same  building  as  the  Experiment  Station.  Atten- 
tion is  being  given  to  an  accurate  determination  of 
the  percentage  of  ozone  and  oxides  of  nitrogen  pro- 
duced by  different  types  of  ozone  machines  and  to 
methods  for  determining  the  very  small  quantities  of 
ozone  and  oxides  of  nitrogen  that  may  be  present  in 
the  air  treated  by  these  machines.  Later  on  the  United 
States  Public  Health  Service  will  co-operate  in  the 
studies  of  the  health  and  sanitation  phases  of  the 
subject.  The  work  is  being  done  under  the  direction 
of  A.  C.  Fieldner,  supervising  chemist  and  superintend- 
ent of  the  Pittsburgh  Station  of  the  Bureau  of  Mines. 
and  Dr.  R.  R.  Sayers,  chief  surgeon,  Bureau  of  Mines 
by  G.  W.  Jones,  assistant  gas  chemist,  Bureau  of 
Mines;  W.  P.  Yant,  assistant  analytical  chemist,  Bureau 
of  Mines  and  O.  W.  Armsparh,  engineer,  American 
Society  of  Heating  and  Ventilating  Engineers. 
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Collapse  of  Palm  Beach  Concrete  Arch  Bridge 

Facts  of  Accident  and  Conditions  of  Work  Reported  from  Inspection  Made  for  Engineering  News-Record 
— Pier  Foundation  Weakness  Most  Probable  Cause  of  Collapse — Light  Design  Believed  Contributory 


TWO  spans  of  a  concrete  arch  bridge  under  construc- 
tion at  Lake  Worth  between  Palm  Beach  and  West 
Palm  Beach,  Fla.,  collapsed  on  Dec.  29  as  reported 
briefly  on  page  35  of  our  issue  of  Jan.  5.  Twelve  hours 
after  the  first  collapse  a  third  arch  failed.  The  fallen 
arches,  each  about  63  ft.  in  the  clear,  were  part  of  a 
series  of  seven  spans  forming  the  easterly  portion  of  a 
new  highway  bridge  across  the  lake,  replacing  an  exist- 
ing timber  trestle  with  steel  draw.  They  were  barrel 
arches  with  earth  fill,  and  the  filling  was  practically 
completed,  the  plan  being  to  open  this  section  of  the 
bridge  to  traffic  in  temporary  condition  on  Jan.  1.  In 
spite  of  the  advanced  stage  of  construction,  all  seven 
spans  were  still  on  their  centering,  and  this  centering 
was  supposed  to  be  fully  wedged  up.    The  centering  of 


four  spans  10  to  13  are  apparently  undamaged  and  the 
centering  under  them  does  not  appear  to  be  disturbed. 

At  the  time  of  the  collapse  the  arch  concrete  was  of 
/arious  ages  from  26  days  up  to  two  months  or  more, 
the  collapsed  spans  being  the  youngest.  The  spandrel 
fill  was  being  put  in  by  hydraulic  dredge  pumping,  the 
material  being  "sand"  from  the  lake  bottom.  Filling 
was  started  at  the  east  end  and  progressed  westward 
span  by  span,  rather  than  in  uniform  distribution.  The 
preceding  summarizes  the  essential  ixiints  of  the  general 
facts  available  immediately  after  the  collapse. 

On  account  of  the  exceptional  nature  of  this  acci- 
dent— failui'e  of  masonry  arches  and  especially  of 
spandrel-filled  barrel  arches  being  practically  unknown 
— Engineering     News-Record     requested     a     Florida 


FIGS     1    AND   2.      PALM   BEACH   BRIDGE— EAST   PORTION,  BEFORE  FAILURE 
At  left,  general  view  ;   at  right,  roadway  surfacing  in  progress  on   Span  S. 


the  three  collapsed  spans  vanished  with  the  superstruc- 
ture and  the  visible  portion  of  the  two  inrerinediate 
piers.  The  bridge  was  being  built  for  Palm  Beach 
county  by  the  A.  S.  Hecker  Co.,  of  Cleveland,  under 
designs  hiy  Harrington,  Howard  &  Ash,  of  Kansas  City. 
The  collapsed  spans  were  those  adjoining  the  draw; 
the  numbering  being  from  the  west  end  of  the  bridge, 
in  which  the  draw  was  to  be  Span  6,  they  represented 
Spans  7,  8  and  9,  with  intermediate  piers  8  and  9  (the 
draw  abutment  pier  being  pier  7).  Spans  8  and  9  and 
pier  9,  between  them,  fell  in  the  first  collopse,  while 
Span  7  and  its  easterly  pier  8  fell  in  the  second  collapse. 
Pier  7  remained  in  place,  though  the  part  above  water 
is  tilted  eastward   {toward  the  collapsed  spans).     The 


CENTERING    OF    SP.'VN    10 
Typical  of  all  spans. 


engineer  with  large  experience  in  concrete  work,  R.  F. 
Ensey,  M.  Am.  Soc.  C.  E.,  of  Eustis,  to  inspect  the 
wrecked  bridge  and  report  on  the  facts  and  pertinent 
conditions.    His  report  is  given  below. 

An  investigation  of  the  accident  for  the  county  by  the 
designing  engineers,  who  were  also  carrying  out  the 
supervision  of  construction,  had  been  begun  immediately 
after  the  accident.  A  formal  report  to  the  county  by 
E.  E.  Howard  of  the  engineering  firm,  dated  Jan.  7,  was 
made  public  on  Jan.  9,  and  is  reproduced  directly  fol- 
lowing the  present  article.  The  engineers  have  advised 
us  that  a  more  technical  report  will  be  issued  later. 

History — Work  on  the  construction  of  the  bridge  was 
begun  on  Sept.  12,  1921,  under  a  contract  let  on  a  second 
bidding  after  the  first  bidding  showed  the  bond  issue  of 
$250,000  previously  voted  to  be  inadequate.  The  contract 
price  was  $284,900.  It  was  arranged  to  build  the  seven 
concrete  arch  spans  east  of  the  draw  and  the  embankment 
or  causeway  forming  the  east  approach  this  season,  ;*nd 
have  this  part  of  the  structure  ready  for  traffic  by  Dec.  1, 
1921,  under  penalty  of  $100  per  day's  delay.  The  period 
was  later  extended  two  weeks,  and  further  delay  postponed 
the  anticipated  time  of  opening  to  Jan.  1. 

About  noon  on  Dec.  29,  the  second  and  third  spans  from 
the  draw,  spans  8  and  9,  collapsed  and  fell  into  the  w^ater. 
Span  7,  next  to  the  draw,  was  left  standing  alone.  It  is 
said  that  a  seven  ton  road  roller  stood -upon  this  span  but 
was  hastily  removc^d  after  the  collapse.  About  twelve 
hours  later,  in  the  middle  of  the  night,  this  span  also  col- 
lapsed, pier  8  going  with  it,  while  pier  7,  the  abutment 
pier  at  the  east  end  of  the  draw,  was  left  in  tilted  condi- 
tion, being  tilted  toward  the  collapsed  section  of  the  bridge. 

Bridge  Design — The  structure  was  to  consist  of  a  174-ft. 
steel  swing  span,  five  concrete  arches  and  a  causeway  ap- 
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FIGS.    4    AND    S.      TWO    VIEWS    OF   COLLAPSED    PORTION 

At  left,  before  failure  of  Span  7  :  at  right,  after  failure  of  Span  7   i  abutment  pier  in  foreground.  Pifer  10 

and  Span  10  in  background) 


proach  to  the  west,  and  seven  concrete  ai'ches  and  a  cause- 
way approach  to  the  east.  The  arch  spans  are  69  ft.  long 
center  to  center  of  piers,  giving  a  clear  opening  of  about 
63  ft.  The  abutment  piers  at  the  draw  are  19  ft.  thick  and 
the  others  9  to  91  ft.  thick,  with  tops  2  ft.  under  water, 
carrying  skewbacks  6  ft.  thick.  The  total  length  of  bridge 
including  causeways  is  1,885  ft.  The  roadway  is  30  ft. 
wide,  and  cantilevered  sidewalks  of  5  ft.  each  make  the 
total  width  about  40  ft. 

The  arches  are  reinfoi'ced-concrete  barrel  arches,  12  in. 
thick  at  the  crown  and  24  in.  thick  at  the  skewbacks.  The 
spandrel  walls  are  reinforced,  but  are  broken  by  expansion 
joints  at  the  skewbacks  and  at  two  intermediate  points  in 
each  span.  The  reinforcement  of  the  arch  ring  consists  of 
5-in.  longitudinal  bars  7i  to  15  in.  apart,  i-in.  transverse 
bars  4  ft.  on  centers  in  the  lower  face,  and  i  in.  transverse 
bars  8  to  12  in.  on  centers  in  the  upper  face.  Dowel  bars 
alternately  9  and  18  ft.  long  connect  the  arch  barrel  and 
the  skewbacks.  All  reinforcement  was  deformed.  The 
piers  contained  no  vertical  reinforcement,  and  apparently 
no  bond  was  provided  between  skewbacks  and  piers. 

Foundations — The  piers  were  constructed  in  sheet-pile 
cofferdams,  the  material  within  which  was  dipped  out  with 
buckets  and  the  bottom  finally  cleaned  to  rock  with  a  6-in. 


Conditions  After  Collapse — The  three  arches,  7,  8  and  9 
and  the  two  piers  between  them  are  missing.  Abutment 
pier  7  is  standing,  but  tilted  21  in.  toward  the  missing  spans; 
the  pier  base,  however,  is  not  tilted,  and  there  appears  to 
be  a  separation  in  the  pier  below  the  water  surface. 

With  the  skewbacks  gone,  pier  8  is  still  in  place,  with  top 
several  feet  under  the  water  surface.  Pier  9  has  entirely  dis^ 
appeared;  the  cause  of  this  has  not  been  determined.  Pier 
10,  now  forming  the  west  end  of  the  remaining  arch  spans, 
stands  apparently  intact;  a  temporary  fill  of  sand  has  been 
pumped  against  its  west  face  to  increase  its  stability. 

The  dowel  rods  between  arch  barrel  and  skewbacks  pulled 
out  of  the  arch  concrete  easily,  especially  at  pier  7,  where 
practically  all  pulled  out  clean.  At  pier  10  only  six  dowels 
pulled  out. 

Inspection  of  the  concrete  suggests  e.\cessive  use  of  sand 
with  scant  use  of  very  poor  larger  aggregate.  The  concrete 
has,  in  fact,  the  appearance  of  mortar,  in  most  cases.  When 
first  removed  most  of  it  could  be  crushed  in  the  fingers. 
The  proportions  of  the  concrete  are  said  to  have  been  1:2:3 
for  the  piers,  and  1:2J:3.J  for  the  superstructure. 

Comments  on  the  Conditions  Found — The  design  is  of  ex- 
ceedingly light  type.  While  no  doubt  it  would  be  found  of 
sufficient   strength    when    completed,   yet   it   affords   scant 


FIGS.  6-8.   BEFORE  AND  AFTER  THE  SECOND  COLLAPSE 

At  left,  Span  7  before  its  fall;  at  center.  Pier  7  after  fall  of  span,  .«honinK  its  till  toward  the  fallen  span:  at  right, 
.«l%iwba<  k  iiid  of  Pier  7.  showing  reinforcing  rods  pulled  out  of  arch-barrel  concrpte 


centrifugal  pump.  Concrete  was  placed  under  water  by 
tremie;  except  in  the  case  of  the  smaller  piers  the  con- 
creting wks  not  continuous.  According  to  the  contractor's 
superintendent,  two  holes  were  drilled  at  each  pier  6  ft. 
into  the  rock  without  going  through  it.  The  rock  is  a  soft 
coral  rock,  into  which  usually  steel  sheeting  can  be  driven 
and  sometimes  even  pine  piles. 

Centerina — Centering  for  the  arches  was  designed  and 
built  by  the  contractor's  .superintendent.  It  consisted  of 
timber  framework  founded  on  the  piles,  of  the  old  bridge, 
of  the  general  type  illustrated  in  the  photographic  view. 
Fig.  3,  upon  which  were  placed  pony  bents  supporting  the 
arch  lagging.  No  braces,  or  practically  none,  were  in  evi- 
dence. The  uprights  of  the  centering  were  fitted  up  tight 
against  the  lagging  supports,  wedges  being  used  in  a  few 
cases  to  take  up  slack.  As  already  stated,  all  of  the  center- 
ing was  in  place  at  the  time  of  collapse,  though  the  side 
forms  of  the  spandrel  walls  and  the  forms  of  the  sidewalk 
cantilevers  had  been  remowd  in  large  part. 


leeway  for  contingencies  of  construction.  It  is  questionable 
to  the  writer  whether  sufficient  care  was  taken  to  determine 
the  nature  of  the  foundation  upon  which  the  safety  of  the 
structure  depends.  The  uncertain  nature  of  this  coral  reef 
is  well  known  to  the  writer.  In  places  it  is  not  more  than 
one  or  two  feet  thick,  increasing  in  thickness  abruptly  or 
disappearing  altogether.  Instances  have  occurred  where 
pine  piles  have  been  driven  through  it  without  difficulty. 

Placing  the  pier  concrete  by  tremie  is  apt  to  produce 
doubtful  results,  especially  where  the  process  is  not  con- 
tinuous. It  is  probable  that  the  tilting  of  pier  7  is  charge- 
able to  the  existence  of  a  joint  between  two  auccessive  days' 
work.  It  is  to  be  noted  that  reinforcement  in  the  piers 
might  have  aided  materially  in  stabilizing  the  structure. 

"The  concrete  proportioning  should  have  resulted  in  a 
satisfactory  concrete,  with  good  materials,  mixing  and  plac- 
ing.    However,  the  concrete  docs  tint  appear  good. 

Probable  Cause — Without  careful  investigation  of  the  con- 
ditions under  the  water  at  the  site  of  pier   9,  it  would  be 
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difHcult  to  fix  the  direct  cause  of  the!  failure  positively. 
From  the  conditions  found,  the  presumption  is  that  the 
cause  is  to  be  sought  in  the  collapse  of  pier  9.  I  am  in- 
formed by  representatives  of  the  contractor  and  engineers 
that  no  determined,  systematic  effoi't  has  been  made  to  find 
out  ■what  became  of  pier  9,  which  would  probably  throw 
light  on  the  failure  if  it  did  not  reveal  the  cause. 

A  theory  has  been  advanced  locally  that  the  disaster  was 
caused  by  the  successive  filling  of  the  arch  spandrels  from 
one  end,  causing  an  increasing  wave  of  disturbance  to  travel 
over  the  structure  until  the  distortion  resulting  became  de- 
structive. •  This  theory  does  not  seem  to  the  writer  to  be 
tenable.  The  filling  of  one  spandrel  space  would  certainly 
result  in  setting  up  unsymnietrical  distortions,  but  the  filling 
of  the  next  space  would  counterbalance  these,  and  the  arch 
would  then  function  normally.  The  factor  of  safety  should 
be  ample  to  pi-ovide  for  these  construction  strains,  and  no 
permanently  transmitted  distortion  would  remain  except  in 
consequence  of  damaged  foundations. 

While  the  failure  of  pier  9  seems  the  most  likely  cause  of 
the  accident,  contributory  causes  are  to  be  sought  in  the 
following : 

1 — The  unusually  light  type  of  design  and  reinforcement. 

2 — The  poor  quality  of  the  concrete  at  critical  points. 

3 — The  doubtful  nature  of  the  foundation  strata,  which 
should  have  been  rigidly  developed  at  each  pier  over  its 
entire  extent. 

4 — The  tremie  concreting,  and  discontinuous  concreting, 
in  combination  with  the  omission  of  vertical  reinforcement 
in  the  piers. 

Credits — I  have  to  add  that  the  information  from  which 
the  preceding  statements,  and  comments  have  been  compiled 
was  obtained  from  interviews  with  the  engineers'  repre- 
.sentatives,  the  contractor's  representatives,  and  local  ofli- 
cials,  coupled  with  my  personal  inspection. 


Engineers  Report  Collapse  Due  To 
Improper  Filling  Method 

No  Indication  of  Faulty  Materials  of  Structure 

or  Foundation  Failure — Filling  Caused 

Unsymmetrical  Loading 

AN  INVESTIGATION  of  the  collapse  of  the  Palm 
l\  Beach  bridge  on  Dec.  29  was  carried  out  for  the 
county  by  the  consulting  and  designing  engineers,  Har- 
rington, Howard  &  Ash,  of  Kansas  City,  immediately 
after  the  failure.  It  was  conducted  by  E.  E.  Howard 
of  the  firm,  in  co-operation  with  the  contractor,  the 
A.  S.  Hecker  Co.,  of  Cleveland.  The  report,  made  public 
by  the  Board  of  County  Commissioners  of  Palm  Beach 
county  on  Jan.  9,  places  the  responsibility  on  unsym- 
metrical loading  caused  by  the  method  of  filling  adoptea 
by  the  contractor,  and  in  effect,  absolves  the  structurt 
itself  from  all  part  in  the  accident. 

The  essential  portions  of  the  report  follow: 

We  conclude  that  the  accident  and  resulting  damage  was 
caused  by  improper  method  of  placing  the  sand  spandrel 
filling  over  the  arch  ribs..  This  filling  was  placed  in  a 
manner  which  produced  unsymmetrical  loading  of  the  arches 
contrary  to  the  stipulations  of  the  specifications.  This 
work  was  very  hastily  done  as  the  contractor  was  pushing 
all  operations  with  speed  in  an  attempt  to  open  this  portion 
of  the  bridge  to  traffic. 

There  are  no  indications  of  faulty  or  deleterious  mate- 
rials of  construction  or  of  failure  of  supporting  bed  rock. 
It  can  be  demonstrated  mathematically  that  the  method  of 
placing  the  spandrel  filling  which  was  followed  would  almost 
certainly  cause  failure  in  such  a  structure  which  would  be 
stable  and  perfect  under  symmetrically  placed  spandrel 
filling. 

Part  of  Pier  7  now  standing  will  have  to  be  removed  and 
certain  imperfections  in  the  under-water  base  concrete 
which  have  been   developed   will   have   to  be   repaired   and 


the  upper  portion  of  the  pier  rebuilt;  and  other  portions  of 
the  fallen  structure  restored  and  replaced.  Work  will  pro- 
ceed on  the  other  piers  and  spans  not  yet  begun  and  on 
other  parts  of  the  structure  without  change  of  plans  or 
specifications.  The  restoration  of  damaged  parts  will  prob- 
ably be  made  toward  the  last  of  the  job. 

Complete  record  has  been  made  of  statements  of  those 
who  saw  the  accident,  of  all  observations,  measurements, 
etc.,  as  well  as  special  calculations  of  loading  conditions, 
etc.  If  you  desire  further  information  or  a  full  technical 
report  demonstrating  the  above  conclusions  we  can  have 
same  ready  within  a  short  time. 

Jan.  7, 1922.  Harrington,  Howard  &  Ash, 

Consulting  Engineers. 
By  E.  E.  Howard. 

Information  received  from  Harrington,  Howard  & 
Ash  subsequent  to  the  date  of  the  report  just  above 
states  that  examination  of  the  foundations  by  diving 
revealed  defective  piei'-base  construction  which  contri- 
buted to  the  failure.  An  additional  statement  by  wire 
supports  the  theory  of  unsysmmetrical  loading: 

Further  anaylysis  of  arches  under  loading  existing'  at 
failure  confirms  views  previously  expressed  but  further 
investigation  of  effect  of  defective  concrete  mentioned  in 
Mr.  Howard's  report  is  essential  to  determine  the  extent 
to  which  it  contributed  to  failure.  We  plan  to  make  a 
complete  statement  when  investigations  are  finished. 

Harrington,  Howard  &  Ash. 

Kansas  City,  Jan.  20. 


Test  Work  at  Underwriters'  Laboratories 

EXTENSIVE  test  and  research  work  was  carried  out 
at  the  Underwriter's  Laboratories,  Chicago,  during 
the  past  year  in  connection  with  building  materials 
and  other  items  of  engineering  construction.  The 
work  included  both  investigation  of  the  value  of  new 
materials  and  tests  to  check  the  maintenance  of  quality 
of  old  ones.  Some  notes  condensed  from  a  report  just 
issued  by  the  Laboratories  follow. 

Building  Materials — Tests  were  made  on  a  new  type 
of  hollow  metal  window  frame  and  sa.sh  which  has  come 
to  the  front  during  the  year.  This  type  is  distinguished 
by  heavier  material  than  heretofore  used  in  so-called 
sheet  metal  windows.  The  term  "steel  plate  window" 
applied  to  them  is  likely  to  be  adopted  by  the  Labora- 
tories as  a  type  designation  to  distinguish  them  from 
sheet  metal  and  solid  steel  windows. 

In  roof  coverings,  greatly  increased  use  of  asphalt 
saturated  rag  felt  shingles  as  compared  with  the  old 
roll  roofing  was  revealed  by  the  test  applications.  As- 
bestos felt  shingles  are  also  being  developed.  These 
changes  are  considered  to  mean  a  decided  advance  in 
the  fire  protection  afforded  by  roof  coverings. 

The  manner  of  assembling,  or  form  of  construction, 
is  in  most  cases  a  more  important  factor  of  fire 
resistance  and  structural  strength  than  are  the  prop- 
erties of  the  material  itself.  It  is  probable  that  for 
this  reason  the  Laboratories  will  soon  issue  reports  on 
the  usual  forms  of  wall  and  other  constructions,  giv- 
ing their  ratings  in  hours  of  fire  resistance  (1  hr., 
2  hr.,  etc.). 

In  routine  testing  of  small  hardware  it  was  found 
that  sash  chains  do  not  seem  to  show'consistent  results 
in  the  yearly  tests,  but  display  excessive  variation  in 
ultimate  strength.  Door  checks  show  quite  uniform 
results  on  re-examination.  Testing  of  safes  grew  to 
large  volume  during  the  year ;  it  appears  that  standard- 
ization of  test  conditions  will  be  necessary  if  uniform 
results  are  to  be  obtained. 
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Sprinkler  and  Hydraulic  Fittings — About  4,500  old 
sprinklers  taken  from  service  were  tested  during  the 
year.  Investigation  of  breakage  of  dry  pipe  valves 
covered  all  of  the  valves  on  the  market;  modification 
of  the  design  of  some  of  the  valves  resulted  from  the 
work.  Work  on  fire-pump  controllers,  additional  hy- 
drants and  other  important  hydraulic  appliances  of  fire 
prevention  or  fire  fighting  is  under  way  and  in  prospect. 

Gases  and  Oils — A  great  amount  of  work  wa.s  done 
in  tests  of  gasoline  discharge  devices,  underground 
storage  tanks,  and  fuel  oil  burners.  Related  work  of 
investigation  dealt  with  first-aid  fire  extinguishers, 
acetylene  generators,  gasoline  lighting  devices,  gas 
producers,  waste  cans,  fittings  for  dangerous  liquids, 
hot-air  furnaces,  and  gasoline-engine-driven  electric 
lighting  plants.  The  most  important  work  in  this 
range  was  done  on  first-aid  hand  fire  appliances.  A 
classification  of  these  appliances  was  accomplished. 
Similar  classifications  of  other  devices  investigated  are 
likely  to  follow. 

Electrical  Work — Less  work  was  done  on  standard 
wiring  devices  than  hitherto,  but  more  on  a  large 
variety  of  special  appliances.  Progress  in  development 
of  standard  appliances  such  as  sockets,  attachment 
plugs,  snap  switches,  wire  and  conduits,  seems  to  be 
almost  negligible.  Portable  devices,  however,  devel- 
oped great  activity.  A  new  formi  of  portable  cord, 
rubber  sheathed  cord,  was  developed  during  the  year; 
it  is  expected  to  prove  ven^  useful  under  severe  service 
conditions.  Standardization  of  Christmas  tree  lighting 
outfits  is  in  sight,  to  improve  the  trade  of  equipment 
available  in  this  field.  Much  work  was  done  on  enclosefl 
switches,  a  new  product  produced  in  response  to  objec- 
tions to  open-knife  switches.  Special  testing  machines 
for  these  switches  were  built. 

Accident  Prevention — Hazards  in  the  newer  house- 
hold appliances,  such  as  pressure  cookers,  sewing-ma- 
chine needle  guards,  wringer  guards,  and  the  like  re- 
quired to  be  investigated.  Boiler  and  elevator  safety 
appliances  demanded  increased  attention.  Standards 
for  tests  of  elevator  limit  stop  devices  were  developed 
and  brought  into  use.  In  the  automotive  field,  work 
was  done  in  four  general  divisions:  Locking  devices 
and  test  alarms,  bumpers  and  safety  fenders,  classifica- 
tion of  automobiles  as  to  fire  and  dust  hazards,  and 
test  of  units  and  accessories  such  as  rear  traffic  signals, 
heaters  and  head  lamp  lenses.  Burglary  protection  de- 
veloped into  an  active  field  of  work  during  the  year, 
nearly  fifty  new  appliances  and  systems  being  examined. 


Electricity  Production  by  Utility  Power  Plants 

Electricity  production  at  public  utility  power  plants 
in  the  United  States  for  the  year  1920,  according  to 
the  report  of  the  United  States  Geological  Survey  for 
1920-21,  totaled  44,004,000,000  kw.-hr.  Of  this  water 
pofwer  contributed  IG.545,000,000  or  37.6  per  cent,  and 
fuel  power  27,4.59,000,000  or  62.4  per  cent.  The  increa.sed 
output  over  1919  was  13.1  per  cent  total,  and  the  in- 
crea.se  for  water  power  was  13.3  and  for  fuel  power  12.9 
per  cent.  The  fuel  u.sed  in  1920  was  37,244,000  short 
ton.s  of  coal;  13,123,000  bbl.  of  fuel  oil;  and  24.702,000 
M.  cu.ft.  gas,  with  percentage  increases  over  the  pre- 
ceeding  year  of  6.1,  18.2  and  15.4.  The  stati.sfic.'"  are 
ba.sed  on  monthly  reports  from  utility  companies  having 
an  output  of  10,000  kw.-hr.  About  95  per  cent  of  the 
3,900    power    plants    in    this    category    made    returns. 


Telescopic  Conveyor  Halves  Time  of 
Handling  Ship  Cargoes 

By  G.  F.  Nicholson 

Chief  Engintei,   Port   of  .Seattle 

A  LABOR-SAVING  device  that  will  double  the  speed 
with  which  vessels  can  be  loaded  or  unloaded  has 
been  developed  by  the  engineering  department  of  the 
Port  of  Seattle  and  will  be  put  in  service  at  that  port 
in  the  near  future.  It  consists  of  a  compact  conveyor 
which  is  lowered  bodily  into  the  hold  of  the  vessel,  its 
upper  end  resting  on  the  hatch  coaming.  By  means  of 
a  power  OTJerated  extension  that  can  be  thrust  out  from 
or  drawn  inside  the  main  framework,  the  lower  end  of 
the  conveyor  is  kept  close  to  that  part  of  the  hold  where 
cargo  is  being  stowed  or  unloaded.  The  conveyor  is 
operated  by  electric  motors  served  by  leads  from  an 
energy  source  on  shore  and  at  its  upper  end  delivers 
to  or  receives  from  the  ordinary  power  conveyor. 


Illiij^^ 
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CONVEYOR   FULLY   COT.L.APSED    IX    HOLD   OF  VR.'SSKL 

The  length  of  the  conveyor  extended  is  45  ft.  and 
when  telescoped,  that  is,  with  the  extension  drawn  in  to 
the  maximum,  the  length  is  29  ft.  The  overall  width 
is  5i  ft.  and  the  overall  depth  4^  ft.  Unlike  the  ordi- 
nary conveyor  it  does  not  stand  upon  a  truck  and  can  be 
suspended  or  supported  at  any  convenient  angle.  Ex- 
tensible supports  are  provided  so  that  the  conveyor  can 
be  supported  at  both  ends,  at  one  end  and  the  center, 
or  at  the  two  ends  and  the  center.  The  weight  is  about 
three  and  a  half  tons  which  is  easily  handled  by  the 
ordinary  ship's  boom.  The  power  equipment  consists 
of  a  10-hp.,  440-volt  a.c.  induction  motor,  operating 
at  1,200  r.p.m.  and  an  auto  starter.  Silent  roller  chain 
drives  are  used  for  both  conveying  and  telescoping. 

The  capacity  of  the  conveyor  is  roughly  rated  at  125 
tons  per  hour  with  an  operating  speed  of  75  ft.  per 
minute.  Previous  to  the  adoption  of  this  conveyor,  for 
example,  the  rate  of  unloading  salmon  at  Seattle  aver- 
aged 800  to  1,000  ca.sea  per  hour.  With  the  conveyor 
the  average  rate  is  about  2,000  ca.ses  per  hour.  While 
designed  primarily  for  handling  cased  goods,  sacked 
goods  of  every  description  and  bales  of  hemp,  cotton, 
etc.,  up  to  500  lb.  in  weight  are  handled.  The  maximum 
size  pieces  which  can  be  conveniently  handled  are  2'  x 
1}  X  5  ft.  Larger  or  heavier  goods  can  be  handled  by 
the  .ship's  booms  without  interfering  with  the  operation 
of  the  conveyor  as  it  takes  up  only  a  small  section  of  the 
hatch  opening. 

The  estimated  cost  of  the  equipment  is  $2,400  pn 
conveyor,  including  extension.    Patent  applied  for. 
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Road  Builders'  Convention  Stresses  Financial  and 
Administrative  Sides  of  Highway  Work 

Need  for  Readjusting  Sources  of  Revenue  for  Road  Work  Indicated — Material  Prices  Stated  To  Be  Out 
of  Line  with  Reduced  Labor  Cost — ^Tilt  on  Motor  Vehicle  Taxation — Research  Results  Reported 


HIGHWAY  financing  occupied  the  top  rung  of  in- 
terest in  the  program  of  papers  and  discussions — 
well  balanced  as  to  diversity  of  subject  matter  and  of 
marked  technical  excellence — which  the  American  Road 
Builders'  Association  presented  at  its  nineteenth  annual 
convention  held  Jan.  16-20  at  the  Coliseum,  Chicago. 
With  the  road-building  and  maintenance  programs  of 
the  48  states  involving  the  expenditure,  exclusive  of 
paving  work  within  city  limits,  of  $600,000,000  in  1921 
and  promising  to  reach  a  total  of  $720,000,000  for  the 
current  year,  the  need  of  a  balance-sheet  showing  the 
relationship  between  outgo  and  sources  of  revenue  for 
highway  improvement  was  clearly  indicated.  Highway 
engineers  today  face  a  condition  in  which  road  con- 
struction and  maintenance  have  lagged,  during  recent 
years,  far  behind  the  development  of  traffic  and  a  vast 
program  of  work  must  be  carried  on  during  the  next 
few  years  to  bring  the  state  highway  systems  to  a 
point  where  they  can  handle  efficiently  the  immense 
volume  of  passenger  and  commercial  transport  which 
is  demanding  service.  Coupled  with  this  situation  is 
the  country's  general  economic  condition,  in  which  the 
general  taxpayer  is  carrying  a  burden  which  is  close 
to  a  limiting  amount.  Papers  and  discussion  at  the 
convention  indicated  that,  in  the  near  future,  it  may 
be  necessary  to  readjust  the  sources  of  revenue  for 
highway  improvement  by  shifting  a  greater  part  of 
the  load  upon  transportation. 

Technical  Program  Comprehensive 

Among  the  score  or  more  of  other  subjects  considered 
at  the  convention,  motor-vehicle  legislation,  traffic 
analysis  and  highway  research  were  in  the  forefront. 
Design  and  construction,  of  course,  received  consid- 
erable attention,  but  interest  in  them-  while  keen,  was 
clearly  subordinated  to  those  subjects  which  had  to 
do  with  highway  economics. 

Attendance  at  the  technical  sessions  ranged  from 
100  to  200  members,  while  the  Good  Roads  Show,  con- 
taining exhibits  of  185  manufacturers  of  equipment 
and  materials,  requiring  the  entire  available  floor  space 
in  four  buildings — the  Coliseum,  the  Annex,  and  the 
Greer  and  Wilson  Buildings — was  the  most  impressive 
indication  thus  far  offered  in  proof  of  the  fact  that 
road  building  has  developed  into  one  of  the  nation's 
big  industries.  A  separate  article  dealing  with  the 
exhibit  appears  in  the  news  pages  of  this  issue. 

The  convention  closed  with  the  election  of  a  nominat- 
ing committee  consisting  of  R.  A.  Meeker,  Fred  W. 
Sarr,  W.  D.  Uhler,  W.  D.  Sucro,  and  I.  W.  Patterson. 
If  rumors  which  were  current  at  the  convention  can 
be  credited,  there  exists  in  the  association's  member- 
ship an  element  which  feels  that  the  organization  is  not 
assuming  the  position  of  leadership  in  the  road-building 
field  which  the  great  opportunities  before  it  make  desir- 
able. Some  of  the  members  feel  that  the  association's 
work  has  expanded  to  such  an  extent  as  to  justify  the 
employment  of  a  general  manager  and  several  assist- 
ants.   It  is  expected  that  some  action  on  this  proposal 


will  be  taken  at  the  forthcoming  annual  meeting  this 
year. 

With  about  110  members  and  guests  present  at  the 
first  session  Jan.  17  Col.  H.  L.  Bowlby,  president  of 
the  association,  in  his  opening  address,  outlined  the 
history  of  the  organization  and  made  a  plea  for  closer 
co-operation  among  its  members.  Difficulty  had  been 
experienced  this  year,  he  said,  in  finding  sufficient 
floor  space  for  exhibits  at  Chicago,  and  unless  condi- 
tions can  be  remedied  before  next  year's  convention, 
he  indicated  that  it  might  be  necessary  to  stage  the 
event  elsewhere  than  Chicago  in  1923. 

Bituminous  Construction 

Bituminous  construction  and  the  use  of  local  mineral 
aggregate  was  the  feature  at  the  opening  technical 
session  on  the  afternoon  of  Jan.  17.  H.  W.  Skidmore, 
Chicago  Paving  Laboratory,  discussed  bituminous  foun- 
dations, stating  that  15,000,000  sq.yd.  of  "black  base" 
were  in  successful  use  today.  He  pointed  to  economies 
in  this  type  of  foundation  by  following  the  general 
practice  of  using  5  in.  of  "black  base"  as  against  7  in. 
of  concrete.  Using  information  collected  from  con- 
tractors, he  stated  that  a  saving  of  from  25c.  to  50c. 
per  square  yard  could  be  effected  by  the  use  of  bitu- 
minous instead  of  concrete  foundation.  In  Providence, 
R.  I.,  sheet  asphalt  has  been  laid  successfully  on  both 
plain  broken  stone  and  bituminous  penetrated  base,  and 
granite  block  also  has  been  used  on  bituminous  base. 

Wider  use  of  local  materials  as  mineral  aggregate 
was  advocated  by  W.  A.  Welch,  chief  engineer,  Palisades 
Interstate  Park  Commission,  New  York,  who  main- 
tained that  a  leading  consideration  in  the  quality  of 
mineral  aggregate  should  be  its  freedom  from  fine  silt 
and  dust  which  prevent  adequate  binding  with  a  bitu- 
minous material.  Where  soft  aggregate  is  used,  or 
the  stone  is  brittle,  too  heavy  a  roller  compacts  the 
material  so  closely  that  penetration  of  the  bituminous 
binder  becomes  impossible.  Mr.  Welch  has  had  equal 
success   with   tar   and  asphalt   as   a   binding   material. 

Simplification  of  specifications  for  asphaltic  mate- 
rials was  advocated  by  L.  M.  Law,  chief  chemist.  New 
Orleans  Refining  Co.  The  narrow  limits  sometimes 
specified  for  asphalt  consistency,  he  said,  increased 
costs  and  compUcated  the  work  at  the  refineries  with- 
out resulting  in  a  product  of  superior  quality.  Five- 
point  limits  specified  for  consistency,  he  believed,  are 
too  severe,  especially  in  view  of  the  fact  that  with 
ordinary  laboratoiy  methods  errors  of  three  points, 
either  way,  are  common. 

In  his  paper  on  "Specifications  for  Mineral  Aggre- 
gates," Roy  M.  Green,  Western  Laboratories,  Lincoln, 
Neb.,  pointed  out  an  objection  to  what  he  termed 
"standardized  specifications."  Where  such  specifications 
are  copied  blindly  by  engineers  in  various  localities, 
the  use  of  local  mineral  aggi-egate  is  frequently  pre- 
cluded and  the  resultant  cost  of  work  increased. 

Designating  highway  finances  as  the  subject  of  out- 
standing  importance  in  the  road-building  field  today, 
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Thomas  H.  MacDonaia,  chief,  U.  S.  Bureau  of  Public 
Roads,  in  a  paper  on  "The  Highway  Outlook,"  em- 
phasized the  need  of  establishing  a  highway  balance- 
sheet,  national  in  scope,  indicating  the  expenditures 
and  the  returns  involved  in  the  development  of  systems 
of  highway  transport  throughout  the  states.  Mr. 
MacDonald's  address  was.  in  effect,  a  broad  economic 
survey  of  conditions  as  related  to  the  nation's  highway 
activities,  and  served  as  the  keynote  of  a  day's  .session 
given  over  largely  to  the  consideration  of  highway 
finance.  The  highway  outlook,  Mr.  MacDonald  said,  is 
not  determined  by  any  narrow  or  limited  considera- 
tions, but  by  ail  of  the  broad  social  and  economic 
relationships  with  which  road  development  has  intimate 
contact. 

The  United  States,  Mr.  MacDonald  believes,  is  facing 
a  competitive  industrial  period  such  as  has  never  before 
been  seen.  Beginning  in  1914,  a  flood  of  needed  internal 
improvements  has  been  dammed  back  in  cities  both 
large  and  small,  and  includes  the  construction  of  build- 
ings, highway  improvements,  water  supply,  and  sewer- 
age. In  highway  development,  particularly,  has  the 
country  lagged  behind  in  proportion  to  the  vast  increase 
in  the  use  of  roads  by  motor  vehicles. 

In  describing  the  national  highway  balance  sheet,  Mr. 
MacDonald  placed  on  one  side  (1)  Funds  available;  (2) 
the  economic  situation;  (3)  prices  and  costs  for  high- 
way improvements.  On  the  other  he  listed  (1)  Deferred 
highway  improvements;  (2)  returns  from  highway 
investments;  (3)  need  for  easy  and  cheap  transporta- 
tion facilities. 

During  the  year  1922  it  is  estimated  that  for  con- 
struction and  maintenance  of  highways,  outside  of  city 
limits,  $720,000,000  will  be  expended;  unforseen  limita- 
tions, however,  may  materially  reduce  this  total.  Ex- 
penditures during  certain  previous  years  have  been  as 
follows: 

Rxpenditurps  for 
Highway  Construction 
War  and  Maintenance 

l!)n4 $.-,!). .->l;7,00ii 

1914 240,263.nn0 

lfll7 279.91.'.,U00 

1918 286,101.000 

1919 389.4.';S.O0O 

1 920 r.on.noii.ooo 

1921 600.000.000 

1922 72ii,onii.oncp 

An  analysis  of  the  sources  of  revenue  for  highway 
improvement  during  1921  di.scloses  the  follorwing  appor- 
tionment: Motor  vehicle  license  fees,  19  per  cent; 
state  road  bonds,  7  per  cent;  local  road  bonds,  33  per 
cent;  state  taxes  and  appropriations,  12  per  cent; 
federal  aid,  14  per  cent;  county,  town.nhip  and  district 
taxes  and  assessments  14  per  cent;  miscellaneous,  1  per 
cent.  Of  the  expenditure  during  1921,  about 
$420,000,000  went  into  construction  and  $180,000,000 
into  maintenance. 

Turning  from  highway  finances  to  the  general  and 
economic  situation,  Mr.  MacDonald  quoted  Secretary  of 
Agriculture  Wallace  as  saying  that  high  freight  rates, 
while  not  the  only  factor  in  the  recent  industrial  depres- 
sion, are  a  large  one  in  retarding  agricultural  recovery. 
A  condition  which  relates  directly  to  highway  financing 
is  the  one  in  which  the  farmer  finds  himself  at  present 
In  Iowa  farmers  are  receiving  for  corn  a  price  equal 
to  only  65  per  cent  of  the  pre-war  level;  for  oats.  61 
per  cent  of  the  pre-war  normal;  and  for  cattle  and 
hogs  less  than  the  pre-war  normal.  In  addition  they 
nrnst  pay  for  lalx)r,  132  per  cent;  for  rental  on  land 
values,  100  per  cent  ;  aiid  for  freight  r:i\c^.  150  per  cent 


of  the  pre-war  level.  There  exists  in  the  case  of  the 
farmer,  therefore,  a  "spread"  of  from  60  to  70  per  cent 
between  what  he  receives  for  his  product  and  what  he 
must  pay  for  his  necessities.  The  purchasing  power 
of  the  crops  was  stated  to  be  lower  today  than  at  any 
time  in  the  country's  history. 

The  fall  letting  of  highway  contracts  has  been  re- 
sponsible, in  large  measure,  for  a  reduction  in  labor 
costs  on  road  construction,  and  the  chief  of  the  U.  S. 
Bureau  of  Public  Roads  made  the  definite  statement 
that  state  highway  authorities  now  should  not  hesitate 
to  let  contracts  for  grading,  excavation  and  similar  low- 
cost  types  orf  work  in  the  belief  that  present  prices  are 
not  reasonable.  Materials,  however,  have  not  taken 
their  proper  cut  in  cost,  according  to  Mr.  MacDonald. 
Producers  of  road-building  material  and  equipment,  he 
pointed  out,  must  meet  the  lowered  labor  costs  to  a 
gi'eater  extent  than  they  have  in  the  past,  if  highway 
development  is  to  proceed  on  the  scale  which  traffic 
demands. 

Illustrating  how  highway  construction  has  lagged 
behind  motor  traffic  developments,  it  was  pointed  out 
that  between  the  years  1910  and  1921  the  potential 
number  of  motor  vehicles  demanding  highway  service 
had  shown  an  increase  of  1.800  per  cent,  while  the 
actual  expenditures  for  the  construction  and  main- 
tenance of  roads  during  this  period  had  increased  only 
400  per  cent. 

As  indicating  the  excess  of  deferred  highway 
improvements,  it  was  shown  that  in  1910.  with 
501,000  motor  vehicles,  highway  expenditures  totalled 
$120,000,000,  while  in  1921,  with  motor  vehicles  in- 
creased to  a  total  of  9,750,000.  the  expenditures  for 
highway  construction  and  maintenance  aggregated 
$600,000,000.  Due  to  conditions,  some  of  which,  such 
as  the  war,  were  unavoidable,  we  have  been  "slackers" 
in  road  maintenance  for  the  past  half  dozen  years, 
according  to  Mr.  MacDonald. 

In  concluding  his  address,  the  chief  of  the  U.  S. 
Bureau  of  Public  Roads  maintained  that  we  cannot 
support  a  program  of  highway  development  as  large 
as  that  of  1921  without  redistributing  sources  of 
revenue.  Such  a  redistribution  might  involve  a  reduc- 
tion of  taxes  on  property  and  an  increase  in  taxes  on 
transportation,  in  qualification  of  which  Mr.  MacDonald 
pointed  out  that  by  higher  taxes  on  transportation  he 
does  not  have  specifically  in  mind  an  increase  in  license 
fees  for  passenger  automobiles  and  motor  trucks. 

Figures  presented  by  Mr.  MacDonald  showed  that 
during  1921,  deducting  the  amounts  paid  as  motor 
vehicle  fees  and  distributing  the  balance  on  a  per 
capita  basis,  the  cost  of  highway  improvement  for 
the  entire  country  amounted  to  $4.40  per  individual, 
equivalent,  roughly,  to  a  little  more  than  Ic.  a  day. 
Material  Prices  Out  ok  Line 

The  discussion  following  Mr.  MacDonald's  paper 
brought  out  the  fact  that  reduced  labor  costs  for  high- 
way construction  obtained  generally  on  rural  werk,  but 
had  not  extended  to  so  great  an  extent  into  the  cities. 
A  recent  letting  of  $300,000  worth  of  gravel  road  in 
Oklahoma  showed  prices  as  low  as  those  existing  in 
1914.  A  number  of  the  speakers  agreed  with  the  state- 
ment that  material  costs,  in  comparison  with  the  pre."<- 
ent   reduced    labor   rates,   were  distinctly   out   of    line. 

Greater  ro-nprration  of  all  parties  interested  in  the 
construction  of  roads  wa.s  advocated  in  an  address  by 
William   Ord,   of   the   Lakewood    Kngineering   Co.      He 
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called  upon  the  American  Roadbuilders'  Association  to 
assume  a  position  of  leadership  in  this  work,  which 
would  involve,  he  contended,  the  employment  by  the 
association  of  an  able  general  manager  and  several 
assistants.  An  opportunity  for  co-operation,  emphasized 
in  the  discussion  by  Henry  G.  Shirley,  engineer  of 
Baltimore  Co.,  Md.,  is  presented  by  the  separate  meet- 
ings of  the  American  Association  of  State  Highway 
Officials  and  the  American  Roadbuilders'  Association. 
There  bodies,  he  maintained,  should  meet  at  the  same 
place  and  at  about  the  same  time,  thus  giving  highway 
officials,  engineers  and  contractors  an  opportunity  of 
attending  both  meetings.  As  things  now  stand,  attend- 
ance at  one  session  often  precludes  that  at  the  other, 
due  to  the  time  necessary  and  the  expense  involved  in 
making  two  trips. 

Motor  Vehicle  Taxation 

The  general  subject  of  motor  vehicle  legislation,  with 
particular  reference  to  the  matter  of  license  fees  or 
other  forms  of  securing  revenue,  was  treated  in  several 
papers  and  elicited  a  spirited  discussion.  D.  C;  Fenner, 
of  the  International  Motor  Co.,  indicated  that  the  uni- 
form vehicle  law  drafted  by  the  Motor  Vehicle  Confer- 
ence Committee,  will  probably  be  revised  at  an  early 
date,  such  revision  to  take  the  form  of  a  set  of  general 
principles  in  place  of  the  specific  detail  which  it  now 
contains.  His  statement  of  principles  regarding  taxa- 
tion was  that  the  users  of  the  road  should  pay  for  its 
maintenance,  but  that  construction  should  be  met  by 
some  form  of  general  tax. 

Prof.  Arthur  H.  Blanchard,  University  of  Michigan, 
endorsed  the  financing  principle  of  payment  of  road 
maintenance  costs  by  motor  vehicle  fees,  leaving  to  the 
state  or  the  county  the  financing  of  construction.  Higher 
license  fees  are  needed,  in  Prof.  Blanchard's  opinion,  to 
discourage  what  he  characterized  as  the  "wild-cat"  high- 
way transport  operator. 

Decided  opposition  to  Prof.  Blanchard's  statement  of 
financial  principles  was  voiced  by  A.  R.  Hirst,  state 
highway  engineer  of  Wisconsin,  who  maintained  that 
the  motor  vehicle  operators  should  participate  in  the 
cost  of  both  construction  and  maintenance.  He  believes 
that  an  equitable  distribution  would  result  from  placing 
one-third  of  the  cost  of  highway  construction  and  main- 
tenance on  motor  vehicle  operators  and  two-thirds  on 
property  in  the  form  of  some  general  tax.  Mr.  Hirst 
favors  a  tax  on  the  valuation  of  a  motor  vehicle  instead 
of  on  the  basis  of  horsepower  or  gross  weight,  and  in 
addition,  a  tax  on  gasoline.  The  one-cent  gasoline 
taxes  prevailing  in  about  fifteen  states,  he  said,  are  too 
low,  and  the  prospect  of  gasoline  taxes  amounting  to  5c. 
or  6c.  per  gal.,  in  his  opinion,  are  near  at  hand.  Wis- 
consin has  been  engaged  in  a  bitter  fight  over  the 
subject  of  motor  vehicle  legislation.  This  year,  he 
predicted  that  an  increase  in  motor  vehicle  fees  would 
be  put  through  by  the  state  legislature.  The  trouble 
in  the  past,  he  said,  has  not  been  with  the  man  who 
owns  or  drives  an  automobile  or  truck,  but  with  a  few 
organizations  of  motor  vehicle  interests  who  oppose  any 
changes  in  motor  vehicle  licenses  irrespective  of  their 
amounts. 

Following  a  paper  on  highway  financing  in  Minne- 
sota, by  Commissioner  C.  M.  Babcock,  Charles  M. 
Upham,  state  highway  engineer  of  North  Carolina, 
spoke,  on  "The  Business  of  a  Highway  Commission." 
The  point  of  view  he  presented  was  that  the  state  com- 


mission is  an  agency  which  "purchases"  roads  that  can 
be  maintained  at  minimum  cost  and  at  the  same  time 
furnish  the  tax  payers  satisfactory  vehicle  transporta- 
tion, operated  at  minimum  expense.  Under  a  recently 
authorized  $50,000,000  road-bond  issue,  North  Carolina 
plans  to  place  under  contract  this  year  work  aggre- 
gating $20,000,000.  Faced  with  the  necessity  of  con- 
structing a  large  mileage  of  highway.  North  Carolina 
has  adopted  the  principle  of  building  what  Mr.  Upham 
designated  as  "sub-grade"  or  "progressive  type"  roads. 
They  are  roads  which  are  graded,  pi'ovided  with  satis- 
factory drainage  structures,  and  built  with  a  sub-grade, 
of  selected  materials — sand  clay  or  top-soil — which  will 
be  used  now  to  carry  moderate  traffic  with  the  idea,  at 
some  future  date,  of  constructing  a  hard  surface  pave- 
ment without  loss  of  any  of  the  previous  steps  in 
construction. 

Experiments  in  North  Carolina  have  indicated  the 
desirability  orf  improving  the  so-called  sub-grade  high- 
ways by  placing  upon  their  surfaces  a  single  layer  of 
2-in.  stone  which  is  thoroughly  rolled  and  then  treated 
with  an  application  of  bituminous  materials.  Upon 
such  a  reinforced  or  armored  sub-grade  highway, 
according  to  Mr.  Upham,  can  be  constructed  practically 
any  hard-surface  type  which  may  be  required  in  the 
future.  In  the  meantime,  a  bituminous  surfaced  road- 
way is  supplied,  capable  of  carrying  moderate  traffic  af 
a  reasonable  maintenance  cost. 

Brick  Paving  Changes 

Brick  and  asphaltic  construction  were  treated  in 
two  papers,  the  first  by  W.  W.  Horner,  chief  engineer. 
Sewers  and  Paving,  St.  Louis,  and  the  other  by  Prevost 
Hubbard,  chemical  engineer  of  the  Asphalt  Association. 
After  outlining  the  work  which  the  National  Paving 
Brick  Manufacturers  Association  had  done  in  reducing 
varieties  of  paving  brick  from  66  to  11,  Mr.  Horner 
discussed  construction  details  from  the  point  of  view 
of  economic  cost.  A  4-in.  depth,  he  believes,  provides 
all  that  is  needed  for  the  heaviest  traffic,  and  a  3i-in. 
brick  may  be  used  to  good  advantage  for  moderate 
traffic.  As  for  the  brick  only  3  in.  in  depth,  Mr.  Horner 
questions  whether  the  reduced  life  of  a  pavement  of 
this  type  is  sufficient  to  justify  the  small  saving  in 
first  cost  involved  in  the  reduced  depth.  Engineers 
generally,  he  believes,  have  been  unable  to  approve  the 
choice  of  the  plain,  wire-cut,  lugless  brick  which  has 
been  the  subject  of  so  much  controversy  during  recent 
years.  Of  the  three  types  of  bedding  for  brick  pave- 
ment— plain  sand,  sand-cement  and  green  concrete 
Cmonolithic) — the  sand-cement  mixture  is  considered 
the  most  desirable,  regardless  of  the  kind  of  filler  used. 
On  a  concrete  foundation  Mr.  Horner  prefers  a  cement- 
grout  filler,  but  on  a  flexible  foundation  or  clay  soil,  a 
bituminous  filler  is  preferable.  The  claim  that  the  ease 
of  penetration  with  bituminous  fillers  justifies  the 
omission  of  lugs  is  not  supported  by  Mr.  Horner's 
examination  of  pavement  and  reports  from  engineers. 

A  triaxial  diagram,  designed  as  a  quick  means  of 
determining  the  proper  proportions  of  sand  for  sheet 
asphalt  paving  mixtures,  formed  the  subject  of  Mr. 
Hubbard's  paper. 

Concrete  Highways 

In  the  session  given  over  to  concrete  highways,  Duff 
A.  Abrams,  of  Lewis  Institute,  Chicago,  stated  that 
the  maximum  permissible  size  of  coarse  aggregate  of 
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concrete  in  highway  work  is  undergoing  a  marked 
change.  Several  years  ago  a  size  as  large  as  2  in.  was 
considered  radical,  but  now  It  is  common  to  have  aggre- 
gate of  3  in.  or  more  in  road  work.  Tests,  as  ordinarily 
conducted,  for  hardness,  toughness  and  cementation 
value,  in  Mr.  Abrams'  opinion,  are  of  little  value,  and 
laboratory  determinations  of  wearing  resistance  have 
only  a  remote  bearing  on  the  actual  wearing  resistance 
of  concrete  roads  in  which  aggregates  are  incorporated. 
Mr.  Abrams  sounded  a  warning  against  the  taking  of 
too  small  samples  of  material  for  testing.  In  the  case 
of  fine  aggregate,  he  believes,  a  50-lb.  sample  should 
be  the  minimum  and  in  the  case  of  coarse  aggregate, 
100  lb. 

The  life  of  a  concrete  pavement  depends  as  much 
on  surface  finish  as  on  any  other  factor,  according  to 
a  paper  by  H.  Eltinge  Breed,  consulting  engineer.  New 
York  City.  Care  in  securing  smooth  surfaces  vrill 
reduce  impact  of  vehicular  traffic  to  a  minimum  and 
thereby  produce  a  lasting  pavement.  There  are,  Mr. 
Breed  has  found,  five  causes  of  surface  unevenness: 
(1)  Foreign  materials  in  the  aggregate;  (2)  non- 
uniform aggregate;  (3)  poor  workmanship  in  striking 
off  and  finishing;  (4)  cracks,  longitudinal  and  trans- 
verse due  to  frost  action,  changes  of  temperature  or 
unequal  bearing  power  of  the  subsoil;  (5)  uneven 
joints,  perhaps  the  most  common  cause  of  surface 
trouble. 

The  general  remedies  for  surface  unevenness  are: 
More  strict  specifications,  exacting  good  material  and 
workmanship;  use  of  steel  reinforcement;  division  of 
the  road  longitudinally;  and  wide  spacing  of  joints, 
with  the  use  cri  dowels.  Mr.  Breed  advocated  the  reduc- 
tion of  the  number  of  transverse  joints  to  a  minimum 
through  the  use  of  longer  slabs. 

The  discussion  of  Mr.  Breed's  paper  brought  out 
the  danger  from  the  employment  of  steel  forms  of  too 
light  a  weight  where  a  finishing  machine  is  employed. 
The  opinion  was  expressed,  also,  that  the  weights  of 
many  of  the  finishing-machines  now  on  the  market  are 
excessive. 

Highway  Widths 

Single-track  concrete  roads,  treated  in  a  paper  de- 
scribing work  in  Vermilion  County,  111.,  by  P.  C. 
McArdle,  encountered  decided  opposition  on  the  ground 
that  any  single-track  route  is  inadequate  for  present- 
day  traflic.  The  justification  for  the  use  of  this  type 
in  the  case  of  Vermilion  County,  Mr.  McArdle  pointed 
out,  was  a  financial  one,  since  it  was  necessary  to  con- 
nect the  important  towns  of  the  county  with  funds  which 
would  have  been  inadequate  had  a  double-track  road 
been  used.  Mr.  Hirst,  of  Wisconsin,  raised  the  point  as 
to  whether  any  road  should  be  designed  to  carry  an 
odd  number  of  traflic  lanes,  such  as  three  or  five.  He 
was  of  the  belief  that  where  a  two-lane  road  needed 
widening,  proofision  should  be  made  for  four  lines  of 
traffic.  The  three-lane  road  was  considered  unsafe  for 
traflic.  It  seemed  to  be  the  consensus  of  opinion  that 
an  18-ft.  road  was  the  minimum  for  two  lanes  of  traffic. 
The  Wisconsin  practice,  where  adequate  funds  are 
available,  is  to  construct  a  durable  type  of  pavement  to 
a  minimum  width  of  18  ft.;  where  the  appropriation  is 
small  the  road  is  not  reduced  in  width  but  is  constructed 
of  a  low  cost  type,  such  as  gravel. 

An  analysis  of  the  traflflc  census  results  made  late 
last  year  in  Connecticut,  and  described  in  the  Jan.  12 


issue  of  Engineering  News-Record,  p.  48,  was  presented 
by  Dr.  J.  G.  McKay,  of  the  University  of  Wisconsin; 
this  paper  will  appear  in  a  later  issue  of  this  journal. 
Dr.  McKay  recommended  the  classification  of  roads, 
with  maximum  load  limits  specified  in  each  case.  The 
Connecticut  result  indicated  that  overloading  of  trucks 
was  not  restricted  to  any  one  group  of  commodities 
carried,  thus  controverting  the  theory  that  the  bulk 
of  overloaded  trucks  carry  building  materials,  such  as 
sand,  stone  or  brick.  A  summing  up  of  the  results 
indicated  that,  so  far  as  carrying  capacity  is  concerned, 
39  per  cent  of  the  Connecticut  trucks  were  found  to  be 
overloaded;  of  this  number,  371  per  cent  were  over- 
loaded on  the  rear  axle,  and  40  per  cent  overloaded  on 
the  front  axle.  The  figures  indicated,  also  that  88  per 
cent  of  the  motor  trucks  exceeding  a  gross  weight  of 
25,000  lb.,  the  Connecticut  limit,  were  overloaded. 


Highway  research  was  treated  in  three  papers  by 
Clifford  Older,  chief  highway  engineer  of  Illinois;  Dr. 
W.  K.  Hatt,  director  of  highway  research,  National 
Research  Council ;  and  A.  T.  Goldbeck,  U.  S.  Bureau  of 
Public  Roads.  The  ground  covered  by  these  addresses 
was  much  the  same  as  that  in  recent  issues  of 
Engineering  Neivs-Record. 

The  technical  sessions  were  concluded  by  papers  on 
study  of  gravels,  by  W.  F.  Purrington,  New  Hampshire 
Highway  Department;  cost  keeping,  by  A.  R.  Losh. 
U.  S.  Bureau  of  Public  Roads;  and  highway  contractors' 
problems,  by  H.  H.  Wilson,  of  Winston  &  Co.  Phillip 
Sharpless,  of  the  Barrett  Co.,  urged  highway  engineers 
against  devoting  all  of  their  thought  to  the  so-called 
high  types  of  hard-surfaced  road  to  the  exclusion  of 
the  lower-cost  types,  which  must  be  the  main  depend- 
ence in  the  less  thickly  populated  sections  of  the  country 
and  which  can  be  built  economically  with  the  use  of 
local  materials  in  most  cases. 

Resolutions 

At  its  final  session 'on  Jan.  20  the  convention  adopted 
the  following  resolutions:  (1)  Endorsing  the  policy 
of  federal  aid  applied  to  a  definite  policy  of  highways, 
as  provided  for  in  the  Federal  Highway  Act  of  Nov.  9, 
1921,  and  supporting  the  Woodruff  bill  (H.  R.  8978) 
authorizing  a  federal-aid  appropriation  for  roads  of 
$100,000,000  annually  for  5  years,  beginning  July  1, 
1922;  (2)  condemning  advertising  signs  along  high- 
ways as  a  public  nuisance  and  urging  legislation  for 
their  elimination;  (3)  advocating  grade  crossing  elimi- 
nation and  condemning  the  railroads  for  their  "attitude 
of  negation"  in  respect  to  such  work;  (4)  objecting 
to  present  freight  rates  on  road  building  materials 
as  inequitable  and  calling  upon  the  Interstate  Com- 
merce Commission  and  state  railroad  commission  to 
review  and  revi.se  existing  rates;  (5)  endorsing  the 
Advisorj-  Board  on  Highway  Research  of  the  National 
Research  Council  and  pledging  support  for  a  policy 
of  efficiency  and  permanency  in  highway  depart- 
ment personnel;  (6)  favoring  a  minimum  width  of  20 
ft.  for  all  trunk  highways  or  roads  carrying  dense 
traffic;  (7)  commending  the  work  of  Ihe  association's 
president.  Col.  H.  L.  Bowlby;  (8)  expressing  appre- 
ciation of  the  work  of  the  U.  S.  Bureau  of  Public 
Roads  and  its  chief,  Thomas  H.  MacDonald;  (0)  com- 
mending studios  of  the  relationship  between  subgrade, 
traflic  and  rond   surfaces;    (10)    favoring   membership 
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for  the  United  States  in  the  International  Road  Con- 
gress; (11)  urging  the  resumption  of  the  publication 
of  the  U.  S.  Bureau  of  Public  Roads'  official  journal 
Public  Roads;  (12)  endorsing  the  centralization  of  road 
work  in  Alaska  under  an  inter-departmental  board. 


Co-Operation  Is  Keynote  of  New 
Federal  Highway  Bill 

Abstract  of  Address  Given  at  Omaha  Convention, 

American  Association  of  State  Higliway 

Officials,  by  Thos.  H.  MacDonald 

WE  comprehend  now  as  we  have  not  understood  in  the 
past,  the  influence  exerted  upon  our  national  life  by 
transportation.  To  supply  adequate  and  increased  transpor- 
tation facilities  is  the  motive  which  has  influenced  the  Amer- 
ican people  to  increase  the  number  of  motor  vehicles  in  use 
since  1910  more  than  1,800  per  cent.  To  provide  the  com- 
plement of  the  motor  vehicle,  the  improved  highway,  is  the 
underlying  reason  why  the  larger  funds  have  been  made 
available  from  state  and  federal  sources.  The  proper  com- 
bination of  these  two  to  serve  a  definite  purpose  in  the 
nation's  economy  is  highway  transportation  in  the  making. 

Transportation  Increase 

More  enlightening  than  any  statistical  quotation  is  the 
graphic  picture  of  motor-vehicle  registration  and  highway 
funds.  The  widespread  opposition  to  state  programs  of 
highway  building  during  the  years  from  1910  to  1916  when 
motor  vehicles  were  pyramiding  at  an  unforeseen  rate,  the 
increased  funds  made  available  following  the  Federal-Aid 
Act  of  1916,  the  stagnation  of  actual  expenditures  during 
1917  and  1918,  the  competition  of  industry  of  1919  for  ma- 
terials, labor,  and  even  more  important,  for  rail  transporta 
tion — all  these  have  played  a  major  part  in  producing  the 
wide  difference  between  the  improved  highways  demanded 
by  9,300,000  motor  vehicles  and  the  new  mileage  constructed. 

The  record  for  1920  and  1921  is  better,  but  let  each  state 
highway  department  make  plain  to  the  people  of  its  state 
that  for  less  than  three  years  of  the  past  five  since  large 
funds  became  available,  have  conditions  permitted  highway 
construction  on  an  increasing  scale.  The  iacts  which  are 
true  of  construction  are  true  also  of  maintenance. 

The  conclusions  are  self-evident. 

1.  During  the  period  1910-1921,  the  potential  number  of 
motor  vehicles  demanding  highway  service  increased  more 
than  1,800  percent;  our  actual  expenditures  for  construction 
and  maintenance  increased  about  400  per  cent. 

2.  During  the  period  1910-1918,  motor  vehicles  increased 
more  than  1,100  per  cent;  highway  expenditures  14  per  cent. 

3.  During  the  period  1918-1921,  motor  vehicles  increased 
about  700  per  cent;  and  highway  expenditures  about  260  per 
cent.  But  even  these  figures  do  not  truly  represent  the  dif- 
ferential between  the  demands  for  highway  service  and  our 
actual  production. 

Those  who  are  a  part  of  these  organizations  have  the  good 
fortune  to  be  engaged  in  their  chosen  field  when  the  greatest 
development  that  can  ever  come  is  taking  place.  The  first 
two  or  three  years  of  something  more  than  a  decade  of  major 
road  buildinpT  have  passed.  What  has  gone  before  has  been 
largely  preparatory.  What  will  come  after  must  be  largely 
standardized,  largely  routine.  The  highway  organizations 
that  come  after  will  not  have  such  opportunities  to  render 
good,  or,  equally  true,  bad  service,  or  be  able  to  progress 
so  far  in  a  Ihnited  time  in  advancing  highway  engineering 
and  administration,  and  in  combining-  the  motor  vehicle  and 
improved  highways   into  scientific  highway  transportation. 

It  is  not  possible  to  define  for  a  definite  period  of  time  the 
exact  progress  made  for  the  United  States  as  a  whole,  for 
there  is  no  fixed  point  common  to  all  the  states.  Yet,  from 
the  standpoint  of  highway  service,  I  list  our  outstanding 
progress  for  the  past  two  years  in  this  order: 

1.  The  increased  highway  service  made  possible  throush 
the  establishment  of  proper  methods  and  the  expenditure  of 
more  adequate  funds  for  maintenance. 


2.  The  increased  highway  service  resulting  from  new  con- 
.-^truction. 

3.  The  adoption  and  enforcement  of  better  engineering 
standards. 

4.  The  improvement  in  the  administration  of  highways  as 
a  public  utility. 

Althoufrh  the  new  construction  has  been  very  large,  the 
mileage  of  highways  of  all  types  that  have  been  brought  to 
a  sei'\'iceable  condition  or  restored  after  a  period  of  inade- 
quate repair,  is  still  greater.  The  outstanding  results  se- 
cured from  the  distribution  of  the  large  quantities  of  war 
surplus  materials  and  equipment  are  found  in  the  better  and 
more  extensive  highway  maintenance  made  possible.  The 
bureau  estimates  that  by  the  end  of  the  year  war  surplus 
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to  the  amount  of  approximately  $150,000,000  in  value  will 
have  been  distributed  for  use  in  highway  improvement. 

As  of  Nov.  25  the  records  of  the  bureau  show  that 
of  the  total  allotments  to  the  states  under  the  two  first  ap- 
propriations, $266,720,000,  there  has  been  placed  under 
agreement  with  the  sales  federal-aid  funds  in  the  sum  of 
$213,048,000  for  28,491  miles  of  highways.  Of  this  mileage 
there  has  been  completed  the  equivalent  of  21,000  miles.  You 
wdl  note,  therefore,  that  there  now  remains  the  balance  of 
$53,702,000  to  be  placed  under  agreement  from  the  old  appro- 
priation. From  the  new  Federal  Highway  Act  appropria- 
tion of  Nov.  9,  there  was  apportioned  to  the  states  $24,375,- 
000  and  $48,750,000  because  available  Jan.  1,  1922. 

There  can  be  no  doubt  as  to  tiie  clear  intent  of  the  law  to 
pro-i'ldc  for  a  system  of  roads  which  shall  include  those 
which  are  now  and  which  after  improvement  are  to  become 
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the  major  traffic  lines.  The  different  states  of  improvement 
to  which  the  states  have  progressed,  and  all  the  variations 
between  them  of  topography,  of  population  distribution,  of 
industries,  of  development  of  natural  resources,  must  neces- 
sarily be  reflected  in  the  laying  out  of  the  system.  These 
details  must  be  worked  out  between  the  states  themselves 
and  between  the  states  and  the  Bureau  of  Public  Roads. 
Because  of  these  wide  variations,  it  is  only  possible  to  sug- 
gest some  of  the  major  considerations.  We  do  not  minimize 
the  importance  of  the  local  traffic.  To  care  for  this  class 
properly  will,  in  general,  always  be  the  first  objective  of 
highway  improvement.  Our  conception  is  rather  that  a 
choice  of  highways  shall  be  made  which,  regardless  of  the 
order  of  improvement,  will  eventually  join  into  a  well-con- 
ceived network  crossing  both  county  and  state  boundaries. 

As  some  of  the  principles  which  we  must  properly  work 
out,  the  following  are  suggested : 

1.  The  development  of  parallel  lines  to  divide  heavy  traffic 
through  thickly  populated  districts. 

2.  The  development  of  direct,  short-mileage  routes,  al- 
though on  these  routes  there  may  now  be  a  less  amount  of 
improved  roads  than  on  routes  now  followed. 

3.  The  building  of  inner  or  outer  belt  lines  around  con- 
gested centers. 

4.  The  reconstruction  of  weak  sections  for  heavy  truck 
traffic. 

5.  The  widening  of  main  routes  near  the  largest  cities  or 
between  cities  where  the  distance  is  short  enough  to  carry 
uniform  traffic. 

6.  Proper  connections  with  the  routes  of  adjoining  states. 
Possibly    there    are    many    questions    as    to    the    future 

surfacing  policies.  The  changes  in  types  and  specifications 
which  will  be  sought  from  time  to  time  by  the  bureau  will 
be  based  upon  the  more  accurate  knowledge  which  is  being 
obtained  rapidly  through  research  and  through  the  detailed 
studies  of  the  behavior  of  modem  designs  under  traffic.  The 
requirement  of  the  18-ft.  surfacing  is  construed  to  mean 
that  this  is  fixed  as  the  minimum  two-way  road,  where  the 
construction  is  to  be  considered  complete  as  first  put  down. 
This  requirement  will  not  preclude  the  building  of  a  nar- 
rower pavement  in  those  districts  where  the  traffic  does  not 
yet  justify  the  two-way  width.  I  am  yet  to  be  convinced 
that  we  may  not  properly  build  now  in  many  sparsely  popu- 
lated districts  one-half  of  the  final  width  of  pavement  in 
order  to  complete  mileage  between  points,  if  all  the  other 
work  is  done  to  provide  for  the  full  width  construction  later. 

Maintenance  Provisions  of  Act 
To  insure  maintenance,  the  strongest  possible  require- 
ments have  been  written  into  the  law.  The  department  may 
not  slight  its  responsibility,  and  the  attitude  of  the  whole 
national  administration  demands  the  utmost  fidelity  in  the 
continuous  upkeep  of  the  highways  built. 

The  bureau  earnestly  hopes  that  it  will  not  be  required 
to  take  over  a  single  mile  of  highway  for  maintenance,  but 
the  responsibility  is  imposed,  and  this  provision  of  the  law 
will  be  enforced  to  the  letter.  It  is  a  well-established  prin- 
ciple that  proper  maintenance  will  result  only  if  some  form 
of  patrol  is  organized  that  places  direct  and  continuous  re- 
sponsibility upon  someone  for  the  condition  of  each  mile  of 
road,  and  the  bureau  will  not  consider  that  the  states  are 
properly  living  up  to  the  requirements  of  this  act  until  such 
a  system  is  established. 

Mutual  Responsibilitie.s  Impo.seh 
The  Bureau  of  Public  Roads  will  proceed  under  the  pro- 
visions of  this  act  on  the  assumption  that  each  state  will 
recogmize  the  mutual  responsibilities  imposed  upon  the 
state  and  upon  the  federal  organizations,  and  will  bring  its 
operations  at  once  into  harmony  with  all  the  provisions. 
Al.so,  that  each  state  will  in  fairness  recognize  the  greater 
responsibilities,  restrictions  and  requirements  imposed  upon 
the  bureau.  The  bureau  does  not  seek  initiative.  It  does 
not  seek  to  direct  the  states  but  to  co-operate  with  them. 
There  is  now  a  plan  of  action  for  the  guidance  of  both 
organizations  that  is  so  clear  and  so  explicit  that  neither 
can  escape  the  responsibilities  imposed. 

Referring  once  more  briefly  to  the  diagram,  it  is  evident 
that  a  great  misconception  exists  in  the  public  mind  as  to 


the  service  which  is  being  rendered  by  the  highways.  Dur- 
ing the  long  period  that  construction  and  maintenance  were 
lagging  far  behind  the  increase  in  traffic,  it  is  not  to  be  won- 
dered at  that  our  highways  showed  a  material  depreciation. 
Through  the  war  period,  with  the  greatly  increased  use  of 
heavy  traffic  units,  particularly  at  just  the  seasons  of  the 
year  when  the  road  surfaces  are  carried  on  weakened  sub- 
grades,  some  roads  did  break  up  seriously.  But  this  depre- 
ciation in  general  has  not  continued,  and  more  than  this,  the 
effect  of  the  lag  in  maintenance  has  been  practically 
obliterated  by  the  increased  maintenance  during  the  past 
three  years,  and  by  the  reconstruction  of  the  weaker  sec- 
tions, until  our  roads  are  in  a  far  better  condition  today 
than  they  have  ever  been  in  our  history.  This  fact  in  itself 
controverts  successfully  any  general  accusations  against  our 
modern  highways  of  failure  to  carry  the  loads  imposed. 

Provision  for  Transportation  Paramount 
The  whole  purpose  of  highway  building  is  to  make  pos- 
sible highway  transportation,  and  the  cost  of  the  trans- 
portation must  be  reduced  as  low  as  possible.  Therefore, 
restrictive  legislation  which  limits  too  greatly  the  loads  to 
be  hauled  on  the  highways  should  not  be  tolerated,  as  it  is 
against  a  proper  public  policy.  Legislation  regulatory  of 
the  traffic  on  the  highways  should  take  into  account  that 
there  are  many  factors  which  govern  the  traffic  depreciation 
of  our  highways.  Laws  which  blindly  fix  some  maximum 
weight  to  be  moved  on  the  highways  may  prohibit  the  really 
profitable  traffic  and  allow  less  economical  and  more  de- 
structive vehicles  to  operate  practically  unchecked.  Both 
■weight  and  speed  are  major  factors  in  their  destructive 
effects  upon  the  highways,  but  the  distribution  of  the  load, 
the  relation  of  the  sprung  and  unsprung  weights,  the  tire 
equipment — all  have  an  important  effect. 

From  the  research  of  the  past  two  or  three  years,  and 
from  the  practical  experience  of  the  highway  organizations, 
we  are  accumulating  sufficient  knowledge  to  engage  under- 
standingly  on  a  determination  of  the  character  of  legisla- 
tion which  will  result  in  a  sound  public  policy.  The  solution 
of  highway  transpoitation  lies  in  the  proper  a<ljustment, 
no  less  of  the  motor  vehicle  to  the  road  than  of  the  road 
to  the  motor  vehicle. 

Because  the  system  will  for  a  long  time  be  non-uniform 
in  its  carrying  capacity,  much  discretion  should  be  allowed 
the  state  highway  departments  in  determining  the  loads 
which  are  to  operate  upon  specific  sections  of  highways,  and 
further,  much  discretion  should  be  allowed  the  departments 
in  the  making  of  seasonal  restrictions  where  climatic  con- 
ditions are  such  that  there  are  periods  when  the  roads, 
normally  fully  capable  for  carrying  heavy  loads,  are  for  a 
short  time  carried  on  uncertain  subgrades.  Here  is  an 
opportunity  for  the  highway  builder  and  the  motor  truck 
manufacturer  to  co-operate   to   serve  the  public's   interest. 

Need  To  Preserve  Existing  Mileages 
One  other  point  is  causing  the  public  much  concern.  It 
is  often  stated  that  highways  have  gone  to  pieces  and  must 
be  rebuilt.  Engineers  have  been  prompt  to  develop  methods 
of  improvement  which  are  salvaging  practically  the  full 
value  that  was  originally  invested  in  the  highways.  For 
example,  some  of  the  older  macadam  roads  in  New  York 
State,  lightly  built,  which  are  now  heavy  traffic  lines,  have 
been  widened  by  concrete  roadways  on  either  side  preserv- 
ing a  strip  of  macadam,  say  6  ft.  wide  in  the  center,  thus 
giving  a  24-ft.  usable  surface  by  the  addition  of  18  ft.  of 
new  construction.  The  remainder  of  the  macadam  width 
is  scarified  and  the  material  spread  to  form  a  better  base 
under  the  new  construction. 

This  is  only  one  example  of  so  many  successful  operations 
of  like  reconstruction  that  it  may  be  taken  as  a  principle 
that  if  roads  are  well  maintained  when  traffic  becomes  so 
heavy  that  reconstruction  is  necessary,  the  major  part  of 
the  investment  ran  be  preserved  and  be  built  into  the  new 
highway  as  an  integral  part.  It  is  my  judgment  thai  our 
heaviest  traffic  lines  of  the  future  will  be  developed  in 
this  manner,  for  we  must  recognize  the  principle  that  at 
the  present  time  the  big  task  is  to  get  a  mileage  of  surfaces 
that  can  be  maintained  under  the  traffic.  The  principle  that 
we  should  remember  is  to  do  the  fundamental  work  right. 
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Liquified  Rubber  Fire  Wrecks  Concrete  Roof 

Highly  Inflammable  Liquid  in  Tanks  Catches  Fire  and  Severely  Tests  Strength  of  Reinforced-Concrete 
Building  in  New  Haven — Construction  Joints  Planes  of  Weakness 

By  a.  B.  MacMillan 

Chief  Engineei',    Abei-thaw   Construction   Co.,    Boston,    iMass. 


ON  THE  evening  of  Nov.  30,  1921  a  .severe  fire  broke 
out.  in  the  top  .story  of  one  of  the  building.s  of  the 
Seamless  Rubber  Co.'s  plant  on  Hallock  St.,  New  Haven, 
Conn.  The  extent  to  which  the  structure,  on  the  one 
hand,  suffered  damage  and,  on  the  other,  resisted  tre- 
mendous heat  offers  interesting  material  for  study. 

The  main  element  of  the  Seamless  Rubber  Co.  plant 
consists  of  three  structures,  each  240  x  60  ft.  and  each 
separated  from  its  neighbor  by  a  court  60  ft.  wide. 
At  the  end  of  each  structure  a  space  20  ft. 
wide  extending  entirely  across  the  build- 
ing, is  devoted  to  service  stairs,  elevators 
and  toilets.    At  the  third,  fourth  and  fifth 


Bridge— 


DET.MLS  OF   HUBDEU    IHIT'INC    I  iUILDlNC,  WHERE    SEVERE  FIRE  OCCURRED 


stories  these  service  areas  are  connected  by  means  of 
inclosed  reinforced-concrete  bridges.  Level  with  the 
second  floor,  the  court  between  each  two  buildings  is 
roofed  with  continuous  skylights,  which  afford  additional 
well  lighted  space  for  manufacturing  purposes. 

The  construction  of  the  plant  throughout  is  of  rein- 
forced concrete,  with  brick  spandrel  walls  under  the 
sash,  which  is  of  steel  glazed  with  clear  glass.  Parti- 
tions and  fire  walls  are  of  tile  plastered  on  both  sides 
with  cement  plaster.  The  floor  and  roof  design  offers 
a  typical  two-way  reinforcement  flat  slab  with  drop 
panels'  supported    by    round    interior    columns.      The 


columns  are  spaced  20  ft.  apart,  on  centers,  each  way, 
and  divide  the  building  into  twelve  bays  longitudinally, 
and  three  transversely.  The  drawing  herewith  shows 
the  detail  of  that  part  of  the  building  affected  by  the 
fire. 

It  is  to  be  observed  that  the  fire,  which  occurred  in 
the  dipping  room  on  the  fifth  floor  of  Building  No.  1. 
was  confined  to  a  limited  area  160  ft.  long  by  the 
width  of  the  building.  To  be  exact,  it  extended  from 
the  firewall  of  the  service  area  at  the  Hallock  St.  end 
of  the  building  to  the  firewall  which  divided  the  dipping 
room  from  the  churn  and  the  tank  room  at  the  opposite 
end  of  the  structure.  The  dipping  room  where  the  fire 
occurred  was  devoted  to  the 
one  process,  used  in  manufac- 
turing rubber  gloves  and 
other  similar  articles  which 
are  made  by  successive  dip- 
ping of  molds  in  liquified  rub- 
ber. 

Forty  dipping  tanks,  each 
having  a  capacity  of  600  gal. 
of  mixed  benzine,  benzol,  rub- 
ber and  other  ingredients, 
were  located  in  this  room. 
Into  these  tanks  the  molds  on 
which  liquified  rubber  was  to 
be  deposited  were  dipped  and 
raised  by  specially  devised 
mechanical  apparatus.  The 
hazard  of  a  process  which  em- 
ployed large  quantities  of 
highly  explosive  liquids  was 
realized  by  the  manufacturers. 
It  was  not  the  intention  to 
carry  on  this  process  in  the 
main  plant.  But,  during  con- 
struction, conditions  arose 
which  made  it  desirable  to 
concentrate  this  process,  with 
all  others,  in  one  connected 
group. 

The  buildings  in  addition 
to  their  precautionary  con- 
struction were  well  equipped 
for  fire  fighting.  A  sprinkler 
system  had  been  installed 
throughout  which  in  time  of  need  could  draw  water  from 
a  tank  of  100,000  gal.  Standpipes  were  placed  at  sev- 
eral places  and  were  fed  by  two  fire  pumps  each  having 
a  capacity  of  1,000  gal.  of  water  per  minute  at  a  pressure 
of  about  100  lb.  These  fire  pumps,  further,  were  ar- 
ranged to  draw  directly  from  the  salt  water  of  the  har- 
bor. In  the  department  in  question  additional  precau- 
tions were  taken  to  remove  inflammable  gases  by  means 
of  pressure  and  exhaust  fans;  and,  as  a  further  safe- 
guard, the  dipping  room,  churn  room  and  tank  storage 
room  were  all  piped  so  that  in  emergency  valves  could  be 
opened  and  each  or  all  of  the  rooms  be  filled  with  live 
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steam.  The  possibility  of  utilizing  the  foamite  system 
of  fire  fighting  had  been  considered,  and  while  it  had 
not  been  adopted,  tanks  of  the  solution  had  been  in- 
stalled. 

Yet,  in  spite  of  precaution,  fire  came.  About  8:30 
o'clock  in  the  evening  as  the  molds  were  being  raised 
from  one  of  the  tanks,  a  minor  explosion  of  gas  oc- 
curred. It  was  instantly  followed  by  a  rush  of  flame 
which  scorched  the  workman  in  attendance  at  the  tank. 
The  other  men  on  the  floor  endeavored  to  put  out  the 
fire,  but  their  efforts  were  vain  and  they  were  forced 
to  abandon  the  room.  Then  the  steam  lines  were  turned 
on,  the  automatic  sprinklers  operated,  the  fire  doors 
were  closed  and  a  general  alarm  was  sounded.  Shortly 
after   the   fire   had   gained   headway   the   glass    in    the 


provided  direct  flame  did  not  attack  the  roofing,  would, 
I  believe,  be  necessary  to  produce  such  destructive 
distillation  of  the  roofing  material. 

Using  the  coeflicient  of  0.000006  for  e.xpansion  and 
taking  the  normal  temperature  of  the  roof  at  not  more 
than  70°;  allowing  the  length  of  the  heated  slab  to 
be  160  ft.,  we  have  600°  —  70°  X  160  ft.  X  0.000006 
which  would  mean  a  movement  of  the  roof  amounting 
to  approximately  6  in.,  provided  the  surface  was  uni- 
formly heated  from  one  end  to  the  other.  Such  ex- 
tensive general  heating  probably  did  not  obtain.  On 
the  other  hand  the  degree  of  heat  at  the  bottom  of 
the  slab  was,  without  doubt,  far  in  excess  of  the  600' 
suggested. 

If   the   statement   made   b\-   observers   that   the   fire 


LOOKING  TOWARD  TOP  FLOOK  OF  WING  AFTER  THE  FIRE 


.sash  gave  way,  allowing  free  play  to  the  wind,  which 
was  blowing  vigorously  against  the  long  side  of  the 
building.    This  fanned  the  blaze  into  increasing  violence. 

The  firemen  who  fought  the  fire  state  that  for  con- 
centrated fury  their  experience  offered  no  parallel. 
It  is  reported  that,  not  long  after  the  beginning  of  the 
fire  the  top  of  the  roof  slab  was  bright  red  hot.  The 
first  signs  of  failure  of  the  roof  slab,  however,  became 
apparent  several  hours  later,  in  the  settlement  of 
portions  of  the  roof  slab,  a  collapse  which  continued 
until  the  area  shown  in  the  drawing  was  wrecked. 
Several  conflicting  statements  as  to  the  time  within 
which  failure  began  have  been  received.  These  allow 
varying  periods,  from  the  third  hour  to  the  sixth  hour 
after  the  fire  began  before  any  apparent  signs  of  col- 
lap.se  were  noted.  It  is  possible  that  the  exact  seciuence 
of  effects  produced  ijy  the  fire  will  remain  unknown; 
but  in  general  the  progression  was  probably  much  as 
follows: 

The  first  influence  of  the  intense  heat  would  be  to 
cau.se  expansion  in  the  roof  slab,  local  at  first,  but 
gradually  becoming  general.  If  the  statement  made 
by  the  firemen  that  the  top  of  the  slab  was  red  hot  is 
ignored,  and  only  objective  evidence  is  credited,  a 
temperature  of  not  less  than  600'  F.  at  the  top  of  the 
slab  was  reached.  This  is  indicated  in  the  fact  that 
the  pitch  and  felt  forming  the  roof  covering  was  re- 
duced to  a  brittle  cinder.    Heat  was  approximately  fi00~. 


progressed  successively  from  one  tank  to  another  is 
credited,  it  is  conceivable  that  an  area  of  the  slab  might 
be  heated  to  a  degree  that  would  cause  failure  by 
compression  of  the  concrete,  provided  the  surrounding 
concrete  acted  as  a  i-estraining  member  and  resisted 
the  expansion  of  the  hot  area.  The  iirobability  of 
failure  would  be  augmented  by  the  ine(|uality  of  heat 
distribution  through  the  slab.  An  intensity  of  heat 
greater  at  the  bottom  than  at  the  top  would  cause 
more  rapid  and  extensive  expansion  at  the  bottom  of 
the  slab  than  would  occur  at  the  top. 

The  tendency  of  such  expansion  would  be  to  produce 
deflection  at  the  center  of  the  panels.  Stresses  in 
other  members,  such  as  the  columns,  and  surrounding 
slabs  acting  to  resist  the  movement  of  the  heated 
area,  would  result.  If  we  assume  that  an  isolated 
portion  of  the  slab  may  have  been  subjected  to  local 
heat,  then  it  is  apparent  that  the  concrete  in  the 
isolated  portion  would  have  experienced  combined 
stresses  from  bending  due  to  its  own  dead-load  acting 
as  a  beam,  and  direct  thrust  due  to  the  expansion 
caused  by  the  heat  against  the  re.sistance  afforded  by 
surrounding  concrete  and  steel.  Considering  the  abilit.v 
of  the  slab,  acting  as  a  strut,  to  transmit  stress,  it  is 
apparent  that  bending,  due  to  inequality  of  expansion 
and  to  the  dead-load,  would  cause  an  eccentricity  of 
the  axi.s  of  the  strut;  and,  as  the  least  diameter  of 
the  strut  cannot  exceed  the  thickness  of  the  slab  it  is 
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turther  apparent  that  its  ability  to  carry  load  as  a 
strut  would  be  reduced  in  proportion  to  the  length  of 
the  area  heated. 

If  the  ultimate  strength  of  this  concrete,  which  was 
composed  of  one  part  Portland  cement,  two  parts  sand 
and  four  parts  trap  rock,  be  assumed  at  3,000  lb. 
per  square  inch,  and  its  modulus  of  elasticity  at  2,500,- 
000,  then  a  change  caused  by  an  increase  of  one  degree 
in  temperature  would  result  in  a  stress  of  2,500,000 
X  0.000006  or  15  lb.,  and  an  increase  in  temperature 
of  200°  F.  might  be  expected  to  overcome  the  ultimate 
strength  of  the  concrete. 

In  so  far  as  may  be  determined,  however,  failure 
of  the  concrete  did  not  begin  to  take  place  until  tem- 
pei'atures  vastly  greater  were  attained.  This  doubtless 
is  due  to  the  gradual  yielding  of  various  parts  of  the 
structure.  That  expansion  occurred  and  that  corre- 
sponding yielding  took  place  may  be  judged  from  the 
cracks  which  appear  in  the  columns  and  beams  within 
the  service  area  of  the  Hallock  St.  end  of  the  building 


NEAR  VIEW  OF  FEAT-SLAB  FAILURE  FOLLOWING  FIRE 
OF  LIQUID  RUBBER 

which  the  flames  did  not  actually  reach.  Owing  to  the 
conditions  which  existed  at  the  time  of  my  own  visit, 
it  was  possible  to  make  similar  observations  satisfac- 
torily at  the  opposite  end. 

A  second  efi'ect  which  may  be  noted  is  that  the 
shafts  of  the  round  interior  columns  were  invariably 
spalled  badly  just  below  the  column  head;  and  the 
columns  that  failed,  and  are  not  so  covered,  up  with 
derbis  that  they  may  not  be  examined  apparently  gave 
way  within  about  one-quarter  of  their  height  from 
the  top,  while  a  secondary  break  occurred  one-quarter 
of  the  height  up  from  the  bottom. 

It  is  reasonable  to  conclude  that  the  weakening  of 
the  neck  of  the  column,  due  to  spalling  under  the 
intense  heat,  combined  with  eccentric  stresses  from 
the  expansion  of  the  roof  slab,  caused  one  or  more 
columns  to  fail,  whereupon  the  unsupported  weight 
of  the  slab  was  sufficient  to  cause  the  gradual  collapse 
of  the  other  parts  of  the  structure  where  heat  was 
most  intense. 

That  such  conclusion  accords  with  the  facts  is  further 
supported  by  the  position  in  which  the  various  fallen 
fragments  of  the  structure  lie,  and  from  the  appear- 
ance of   the   bars   which   project   from   these  portions 


still  standing.     These  projecting  bars  exhibit  tapering 
snds  drawn  to  about  J  in.  in  diameter  by  tension. 

It  is  further  interesting  to  note  that  the  wall  columns 
;n  falling  fell  in  toward  the  floor.  Without  doubt 
the  joints  in  these  columns  at  the  top  of  the  wall 
beams,  where  pouring  began  formed  a  plane  of  weak- 
ness. The  design  drawings  require  the  reinforcement 
in  the  fourth  story  columns  to  project  thirty  diameters 
into  the  fifth  story  above  the  joints  at  the  wall  beam, 
so  as  to  form  a  lap  with  the  reinforcement  of  the  fifth 
story  columns.  The  majority  of  the  wall  columns  that 
failed  did  so  through  the  pulling  out  of  this  lap.  In 
the  case  of  one  column  the  bars  did  not  actually  pull 
out  but  were  torn  apart. 

Ponded  Water  Safety  Factor 

Practically  all  of  the  roof  or  wall  material  which 
collapsed  fell  inward  on  the  fifth  floor,  and  the  sky- 
light in  the  area  below  suffered  only  the  damage  of 
broken  glass  from  the  dropping  of  a  few  bricks  from 
the  spandrel  walls.  Fortunately  the  floor  scuppers  pro- 
vided along  the  wall  proved  insufficient  to  carry  away 
the  tremendous  flood  of  water  that  was  poured  on 
the  fire.  Hence  a  pond  collected,  which  measured  in 
depth  from  the  floor  to  the  water  line  on  the  partition 
walls  not  less  than  eighteen  inches.  This  providential 
pond  probably  prevented  the  burning  naphtha  from 
pouring  out  through  the  scuppers  and  spraying  the 
surrounding  buildings  with  unquenchable  fire.  It  also 
served  effectively  in  protecting  the  floor  slab  from 
damage.  An  examination  of  the  under  side  of  this 
floor  slab  disclosed  but  one  longitudinal  crack  and  that 
of  little  importance — which  may  be  attributed  to  the 
fire.  Virtually  no  water  leaked  through  the  floor  slab, 
either  at  construction  joints  or  elsewhere;  but  water 
did  escape  under  doorways  and  flow  down  stairways 
and  elevator  shaft,  thus  causing  some  minor  damage 
to  materials  in  the  plant. 

The  firewalls  of  plastered  tile  and  the  tin-clad  fire 
doors  which  fixed  the  limit  of  the  room  area  served 
their  purpose  effectively  in  stopping  the  progress  of 
the  fire.  The  surface  of  the  fire-wall  shows  many  craze 
cracks,  but  only  in  one  or  two  places  has  the  plaster 
been  spalled.  This  may  be  attributed  partly  to  the 
deep  and  generous  keys  in  the  face  of  the  tile  and 
partly  to  the  fact  that  the  covering  plaster  was  com- 
posed almost  entirely  of  portland  cement  and  sand,  only 
sufficient  hydrated  lime  being  added  to  make  it 
workable. 

The  remarkable  feature  of  the  whole  conflagration 
is  that,  despite  the  severity  of  the  flames  the  result- 
ing damage  was  confined  to  the  actual  area  in  which 
the  fire  originated.  Hardly  more  than  10,000  sq.ft. 
of  floor  space  out  of  a  total  of  300,000  sq.ft.  in  the 
plant  was  put  out  of  commission.  That  such  localiza- 
tion of  damage  could  result  under  similar  fire  condi- 
tions with  any  other  usual  type  of  construction  is 
unimaginable.  Reinforced  conci-ete  has  again  met 
severe  test  and  justified  itself. 

As  the  clearing  of  the  debris  of  the  damaged  floor 
proceeds  it  will  be  possible  to  observe  and  to  study 
more  carefully  the  indications  which  will  be  revealed 
and  hence  to  draw  conclusions  more  accurate  than 
any  now  possible.  Yet  it  is  fair  to  conclude  that  there 
is  no  fire  fighting  safeguard  adequate  to  overcome  the 
hazards  of  the  dipping  process  and  afford  sure  pro- 
tection to  the  building  where  they  are  housed.     Such 
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process  should  be  completely  segregated;  preferably  in 
one-story  buildings,  probably  of  timber  construction, 
so  situated  that  even  if  fii'e  occurs  adjacent  structures 
will  be  protected  both  from  communicated  fire  and  from 
the  effects  of  all  too  possible  explosions. 


Some  Further  Observations  on  the 
Rubber  Company  Fire 

By  J.  Wm.  Moffett 

I'liief   Engineer,   the   Sperry   Engineering   Co.,   New  Haven,   Conn 

THE  recent  fire  in  the  fifth  story  of  the  Seamless 
Rubber  Co.'s  Building  No.  1  again  demonstrated  the 
futility  of  the  word  "fireproof"  except  in  a  relative 
sense,  and  the  inefficiency  of  our  modern  fire-fighting 
apparatus  under  certain  conditions.  In  this  case  the  fire 
protection  consisted  of  a  wet  pipe  sprinkler  system 
with  the  usual  supplies,  a  steam  jet  system,  and  fire 
alarm  boxes  on  each  floor  which  promptly  brought  out 
the  city  fire  department. 

The  fuel  that  fed  the  fire,  a  rubber  cement  with  a 
naphtha  vehicle  in  open  tanks,  was  practically  consumed 
before  the  fire  was  quenched.  The  high  temperature 
maintained  for  several  hours  would  have  brought  down 
any  building  structure  no  matter  what  the  materials. 
An  area  of  roof  slab  approximately  60  x  160  ft.  collapsed, 
dragging  down  interior  columns  and  the  pilasters  on  the 
south  side  of  the  building.  The  pilasters  on  the  north 
.side  remained  standing  undoubtedly  due  to  lateral  stiff- 
ness afforded  by  a  cornice  approximately  24  in.  wide. 
Thei'e  is  no  such  cornice  on  the  south  side. 

The  sequence  of  events  was  apparently  as  follows: 
The  flames  from  the  tanks  were  more  or  less  concen- 
trated on  the  areas  of  the  roof  slab  immediately  above. 
The  burning  continued  until  the  cement  in  the  concrete 
was  calcined  and  permitted  the  heat  to  reach  the  rein- 
forcing bars.  The  bars  were  heated  to  a  temperature 
at  which  they  were  drawn  out  to  a  pencil  point  by  the 
dead  load  of  the  slab,  whereupon  they  snapped  and  al- 
lowed large  sections  of  the  slab  to  sag. 

The  construction  is  flat  slab.  The  flames  were  also 
attacking  the  interior  columns  at  their  highest  plane  of 
weaknes.s  or  just  below  the  junction  of  the  shaft  with 
the  flaring  capital.  The  photographs  indicate  very 
clearly  what  happened  in  the  way  of  destroyed  cement 
with  spalling  off  of  fireproofing  on  the  outside  of  the 
14-in.  diameter  columns.  The  great  flexural  stress 
cau.sed  by  the  sagging  slab  pulled  over  these  weakened 
.supports  and  dragged  down  the  south  pilasters  at  the 
same  time. 

The  pila.sters  were  16  x  32  in.  with  eight  Mn.  round 
bars  vertically  and  2-in.  round  ties  12  in.  on  centers. 
The  bars  from  the  pilaster  below  were  extended  up 
about  two  feet  to  act  as  dowels  for  the  pilastei-  above. 
The  concrete  on  the  outside  face  broke  away  leaving 
the  dowels  sticking  up.  The  ties  were  put  in  as  a  single 
hoop.  If  there  had  been  cross  bonds  or  ties  through  the 
<pnff r  of  the  member  this  individual  item  of  the  failure 
might  perhaps  have  been  retarded. 

Those  who  advocate  cable  clamps  for  bonding  rein- 
forcing bars  probably  would  consider  this  gowl  material. 
If  the  bond  between  the  dowels  and  the  main  reinforce- 
ment had  been  positive,  the  cantilever  beam  action  in  the 
column  would  have  been  maintained  until  either  the 
elastic  limit  of  the  orutside  bars  had  been  reached  or  the 
concrete  had  failed  in  compression  at  the  inside  face. 


II  was  of  interest  to  note  along  the  main  lines  of  frac- 
ture of  the  slab  the  free  ends  of  many  rods  as  well  as 
the  tapered  ends  of  the  broken  bars.  As  noted  above,  the 
concrete  along  these  fractures  was  so  friable  that  the 
trap  rock  aggregate  could  readily  be  picked  out  and  the 
sand  matrix  crushed  between  the  thumb  and  finger. 

The  concrete  in  the  floor  slab  on  which  the  fire  oc- 
curred was  apparently  not  greatly  damaged,  probably 
due  to  the  protection  of  12  to  18  in.  of  water  from 
sprinklers  and  fire  hose.  The  scuppers  in  the  side  walls 
must  have  been  partly  choked  with  the  rubber  cement, 
some  of  which  floated  on  the  water.  There  are  several 
cracks  which  developed  mainly  along  center  lines  of  col- 
umns. 

Large  cracks  opened  in  lintels  at  both  east  and  west 
stair  towers  at  the  ends  of  the  building,  mute  witnesses 
of  the  great  expansion  of  the  building  under  high  tem- 
peratures. It  seems  strange  that  more  well  defined 
cracks  are  not  in  evidence  in  the  pilasters  supporting 
the  fifth  floor. 

A  remarkable  feature  in  connection  with  the  fire  is 
that  6-in.  terra-cotta  partitions,  with  \  in.  of  cement 
plaster  on  each  face,  served  as  effective  fire  walls  at  each 
end  of  the  flame  swept  section.  A  standard  three-ply 
tin  clad  fire  door,  although  warped  out  of  shape,  and  a 
pair  of  Kalamein  doors  with  the  wood  under  the  metal 
covering  deeply  chan-ed.  held  back  the  destro>-er  of  the 
concrete  structure.  [Further  data  on  the  fire  in  this 
building  appear  in  the  Quarterly  of  the  National  Fire 
Protection  Association,  Jan.  1922.— EDITOR.] 


Municipal  Construction  Cost  Records 
Must  Be  Kept  in  Minnesota 

CONSTRUCTION  cost  i-ecords  of  all  municipal  work 
in  Minnesota  over  $1,500  in  amount  are  made  com- 
pulsory by  Chapter  274  of  the  1921  statutes.  This  act 
was  originally  drafted  by  the  Northwestern  Association 
of  General  Contractors.  It  applies  to  cities,  counties 
and  all  other  political  subdivisions  of  the  state.  Under 
the  act,  whenever  any  political  subdivision  decides  that 
any  public  work  or  construction  is  necessary,  whether 
it  is  to  be  done  by  day  labor  or  by  contract,  an  estimate 
of  the  cost  must  be  made  and  if  the  estimate  exceeds 
$1,500  then  the  actual  figures  must  he  published  in 
the  official  newspaper.  When  the  work  is  carried  out 
cost  records  must  be  kept  and  on  completion  these 
records  must  be  published.  The  records  and  accounts 
must  be  open  to  public  inspection  at  any  reasonable  time 
and  certified  copies  of  the  same  must  be  supplied  at 
cost  to  any  citizen  who  desires  them  and  pays  the  re- 
quired fee.  The  statutory  provision  as  to  the  nature 
of  the  cost  records  is  as  follows: 

The  said  arroiint  shall  show  in  accurately  tabulated  form, 
under  appropriate  heads,  the  totals  of  all  clas.ses,  kinds  and 
descriptions  of  work  performed  and  of  materials  entering 
into  such  public  work  or  construction,  and  the  cost  to  such 
muniripality,  political  subdivision  or  public  accncy  of  each, 
including  the  cost  of  all  materials,  supplies  and  services 
furnished  or  paid  for  by  said  nninicipality,  political  sub- 
division or  public  agency,  and  the  cost  of  all  labor,  when 
said  work  or  construction  is  done  by  contract  the  prices  paid 
to  the  contractor  for,  and  the  amounts  paid  to  hin»  for 
each  class,  kind  or  description  nf  work  performed,  and 
materials  furnished;  and  in  all  cases,  the  cost  of  all  over- 
head, the  cost  of  engineering,  and  all  other  expenses  in- 
volved in  the  total  cost  of  such  public  work  or  construction, 
which  total  shall  he  tabidated  and  distinctly  shown. 
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Progress  on  Flood  Prevention 
at  Phoenix,  Ariz. 

Joint  Bodies  Interested  in  Control  of  Cave  Creek 

Perfect  Plans  for  Construction  of 

Multiple-Arch  Dam 

FOLLOWING  the  flood  in  Cave  Creek  at  Phoenix, 
Ariz.,  on  Aug.  31,  1921  (Engineering  News-Record, 
Sept.  15,  1921,  p.  464)  steps  were  taken  toward  con- 
trolling the  flow  in  the  stream  by  the  construction  of 
a  dam  in  its  headwaters.  James  B.  Girand,  of  Phoeni.x, 
was  put  in  charge  of  the  work.  Progress  on  the  project 
to  date  has  been  obtained  from  him,  as  follows: 

Cave  Creek  has  a  drainage  area  of  about  210  square 
miles,  and  is  rarely  in  flood;  disastrous  floods  are 
probably  three  to  five  years  apart.  The  creek  loses 
itself  on  the  desert  just  north  of  the  Arizona  Canal 
where  its  channel  disappears  and  it  is  spread  out  over 
a  considerable  area  extending  from  a  point  west  of 
Glendale  to  the  western  portion  of  the  city  of  Phoenix. 
The  last  disastrous  flood 
occurred  during  the  past 
summer,  and  while  the  dam- 
age was  variously  estimated 
at  from  $50,000  to  $500,000, 
it  was  probably  nearer  the 
former.  It  broke  the  main 
Arizona  canal  in  twenty-one 
places  and  deposited  a  con- 
siderable amount  of  silt  in 
this  canal  which  necessi- 
tated cleaning  it  out  at  con- 
siderable expense;  it  also 
covered  some  of  the  fields 
with  silt  and  destroyed 
crops  in  others.  The  water 
stood  about  2  ft.  deep  at  the 
state  capitol  building  and 
flooded  the  basement,  caus- 
ing considerable  damage  to 
records  stored  there. 

It  is  proposed  to  stabilize 
the  flow  to  a  maximum  of 
1,500  sec.ft.;  it  was  thought 

that  the  peak  of  the  last  flood  probably  reached  33,000, 
but  only  lasted  for  perhaps  thirty  minutes.  The  reser- 
voir created  by  the  dam  will  contain  approximately 
13,000  acre  feet,  with  natural  spillway  about  one  mile 
east  of  the  dam-site.     The  dam  is  some  1,700  ft.  long. 

It  was  originally  intended  to  build  an  earth-fill  type 
of  dam,  but  it  is  now  proposed  to  build  a  multiple  arch. 
Bids  were  asked  for  the  earth-fill  type,  of  a  design  made 
by  the  board  of  engineers  appointed  by  the  various 
parties  in  interest,  which  parties  consist  of  the  state, 
because  the  state  house  was  directly  in  the  path  of  the 
floods;  the  county,  because  of  the  roads  and  bridges  in 
the  path  of  the  floods ;  the  city,  because  of  the  streets 
and  irrigation  ditches  in  the  city ;  the  Salt  River  Valley 
Water  Users  Association,  because  of  its  main  line 
canals  and  numerous  laterals;  the  Paradise  Verde  Irri- 
gation District,  which  project  is  in  an  embryonic  stage, 
but  is  situated  north  of  the  Salt  River  Valley  Project 
and  which  contains  a  considerable  area,  directly  in  the 
path  of  the  floods  from  Cave  Creek.  Aflded  to  this, 
of  course,  is  the  interest  of  the  public  who  have  their 
homes,  fanns,  etc.,  in  the  vicinity. 


PHOENIX,    ARIZ.,    AND    VI- 
CINITY,  SHOWING  LOCA- 
TION OF  CAVE  CREEK 
CONTROL  DAM 


In  asking  for  bids  the  board  insisted  that  bidders 
might  submit  alternative  plans.  There  were  only  four 
bids  received  from  two  different  contractors,  and  only 
one  bid  on  the  dam  as  designed  by  the  board.  As  this 
bid  practically  exhausted  the  appropriation,  the  con- 
ti-actor's  earnest  money  was  returned  to  him. 

Lynn  S.  Atkinson,  of  Sacramento,  submitted  two  bids, 
one  for  the  earth-fill  type  of  dam  and  the  other  for  the 
multiple  arch,  which  had  been  designed  by  John  S. 
Eastwood.  The  bid  of  the  latter  design  was  accepted 
by  the  control  board,  and  iVIr.  Atkinson  is  now  prepar- 
ing to  enter  into  a  contract  with  the  board  to  begin 
its  execution.  The  location  of  the  dam  with  relation  to 
Phoenix  and  the  surrounding  country  is  shown  in  the 
map  herewith.  The  dam  site  is  reached  by  paved  road 
to  the  Arizona  Canal,  and  then  a  fairly  good  cross- 
country road,  the  total  distance  being  about  22 
miles.  The  dam  will  contain  some  18,000  to  20,000 
cu.yd.  of  concrete,  with  42-ft.  bays  and  an  extreme 
height  of  some  60  ft.  above  the  present  bed  of  Cave 
Creek,  with  footings  extending  to  an  impervious 
cemented  conglomerate  of  varying  depths  up  to  28  or 
30  ft.  It  is  to  be  provided  with  control  gates  and  auto- 
matic siphons. 

Supervision  of  construction  is  in  charge  of  Mr. 
Girand,  who  is  operating  directly  under  the  board  of 
engineers  appointed  by  the  various  parties  in  interest, 
as  stated  above.  They  are :  V.  A.  Thompson,  city  man- 
ager, for  the  city  of  Phoenix;  Thomas  Maddock,  state 
engineer,  for  the  state;  Harry  Vernon,  county  engineer, 
for  the  county;  C.  C.  Cragin,  chief  engineer,  for  the 
Salt  River  Valley  Water  Users  Association,  and  E.  W. 
Michaels,  for  the  Paradise  Verde  Irrigation  District. 


Why  Engineers  Should  Join  State 
Engineering  Societies 

IN  a  letter  of  appeal  to  the  engineers  of  Iowa,  J.  H. 
Dunlap,  president  of  the  Iowa  Engineering  Society, 
included  the  following  reasons,  aside  from  the  technical 
aims,  why  all  engineers  should  become  members: 

The  chance  to  serve  the  state  by  assisting  in  the  work 
of  such  committees  as  the  committee  on  legislation,  the 
committee  on  professional  practices,  the  committee  on 
standard  contracts,  services  and  fees.  Proper  laws,  proper 
professional  ethics,  proper  services  in  return  for  fees,  all 
need  your  active  co-operation. 

The  chance  of  becoming  acquainted  with  the  members 
of  a  society  numbering  550  members,  scattered  over  the 
entire  state,  through  attending  annual  meetings,  district 
club  meetings,  council  meetings  and  committee  meetings. 
What  engineer  should  sentence  himself  to  a  hermit's  death 
so  far  as  knowledge  of  his  technical  brethren  is  concerned? 

The  chance  of  helping  to  interpret  the  engineer  to  others 
and  to  himself  by  wise  methods  of  publicity,  so  that  his 
services  may  be  in  proper  demand.  Why  do  your  brothers 
have  to  accept  work  in  competition  with  each  other  and 
at  cut-throat  prices?  What  are  you  doing  to  increase  the 
service  of  engineers,  in  order  that  increased  recognition 
may  result? 

The  chance  of  furthering  good  citizenship  in  local  com- 
munities by  directing  our  district  clubs  into  ways  of  in- 
creasing service.  Why  not  conceive  a  community  as  a  big 
engineering  enterprise,  and  then  do  your  part  to  assist 
in  directing  the  enterprise?  To  whom  does  this  govern- 
ment belong,  to  you,  or  to  the  other  fellow?  Why  disen- 
franchise yourself  and  become  a  man  without  a  country, 
by  neglecting  to  assume  the  responsibilities  as  well  as  the 
privileges  of  citizenship?  Are  you  passing  the  buck  at 
this  point,  indulging  in  the  famous  American  game? 
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Airplane  Forest  Patrol  Makes  Good 
Western  Record  in  1921 

IN  VIEW  of  the  discontinuance  of  the  appropriation 
which  made  possible  the  co-operation  of  the  Air  Serv- 
ice and  the  Forest  Service  in  patroling  forested  areas  by 
airplane,  interest  attaches  to  the  results  of  the  past 
season's  work  in  spotting  forest  fires  from  the  air.  The 
effectiveness  of  air  patrols  equipped  with  radio,  is  shown 
by  the  statement  of  the  Forest  Service  that  during  the 
1921  fire  season  in  California  of  595  fires  reported  by 
airplane,  288  were  "spotted"  within  one-quarter  of  a 
mile  of  exact  location  and  422  had  been  reported  to 
Forest  Service  men  within  ten  minutes  after  discovery. 
In  Oregon  this  season  653  fires  were  reported.  Of  this 
total  482  were  reported  by  radio  from  airplanes  and  of 
these  339  were  reported  to  Forest  Service  stations  within 
ten  minutes  of  discovery  by  the  aerial  observer. 

It  is  now  pointed  out  that  radio  compasses  at  the 


VIEW  OP  FRESHLY  STARTED  FIRE  FROM  AN  AIRPLANE 

landing  fields  could  be  used  very  effectively  in  locating 
a  plane  circling  over  a  fire.  With  radio  compas.^es  at 
two  or  more  ground  stations  whose  distance  of  separa- 
tion is  known,  the  exact  position  of  the  fire  could  thus 
be  readily  located  on  the  map.  This  plan  would  obviate 
the  necessity  for  an  observer  in  the  plane,  as  the  pilot 
could  easily  trip  an  automatic  transmitter  that  would 
operate  while  he  was  over  the  fire.  The  season's  experi- 
ence in  California  has  shown  that  radio  amateurs  for 
operating  the  ground  stations  can  be  readily  secured. 
Many  instances  are  cited  to  show  the  superiority  of 
airplane  observation  for  this  work  as  compared  to  the 
lookout  .stations  maintained  by  the  Forest  Service:  in 
case  of  large  conflagrations  Forest  Service  officers  can 
be  taken  for  aerial  reconnaissance,  thus  saving  invalu- 
able time  in  organizing  the  fire  fighting  forces.  Where 
necessary  serial  photography  may  be  used  as  an  aid  in 
planning  method  of  attack.  In  the  case  of  .small  fires 
in  rough  country  the  aerial  ob.server  can  spot  the  loca- 
tion more  accurately  and  usually  quicker  than  the 
"lookout"  or  obsen'er  stationed  f)n  a  mountain  peak. 
These  mountain  stations,  however,  are  to  be  continued 
even   if  the  plan  of  air  patrr)l  is  again  made  possible. 


Research  in  Civil  Engineering 
as  a  Career 

Large  Possibilities  for  Benefit  to  the  Community — 

Field  for  Activity  Wide — Governmental 

Research  Agents  Underpaid 

By  Alfred  D.  Flinn 

Chairman,    Division    of    Engineering.    National    Research    Council 

CIVIL  engineering  is  less  commonly  in  mind  in  con- 
nection with  re.search  than  are  electrical,  mechan- 
ical, chemical  and  metallurgical  engineering.  Neverthe- 
less, new  facts  about  materials  and  methods  and  other 
data  on  which  to  base  the  safe  and  economical  design, 
construction  and  maintenance  of  the  great  variety  of 
structures  embraced  in  the  practice  of  the  civil  engineer 
are  much  needed.  Research  in  civil  engineering  fields 
as  a  career  distinct  from  professional  practice,  offers 
fewer  opportunities  for  immediate  connection  to  the 
manufacturing  industries  with  the  possibilities  for 
inventions  and  patents,  so  often  alluring  to  young  men. 
Possibilities  for  benefit  to  the  community,  however,  are 
large,  although  yielding  less  tangible  commercial 
rewards. 

Yet  civil  engineering  in  its  greater  projects  utilizes, 
in  some  measure,  all  results  of  research  in  mathematics, 
physics,  chemistry  and  other  branches  of  science  and  the 
developments  in  the  more  specialized  fields  of  engineer- 
ing. Need  for  research  in  civil  engineering  subjects  has 
been  less  keenly  realized  because  so  many  of  these  sub- 
jects have  come  to  be  commonplace.  Everyone  feels  con- 
temptuously familiar,  for  example,  with  the  dirt  we 
tread  beneath  our  feet,  but  many  an  engineering  struc- 
ture has  failed,  or  has  been  more  costly  for  lack  of  real 
knowledge  about  various  kinds  of  earth.  We  need  to 
know  much  more  about  the  earths  as  the  support  under 
foundations  for  highways,  railroads  and  structures; 
about  earths  as  materials  for  dams  and  dikes ;  about  the 
pressure  of  earth  against  retaining  walls,  and  about 
the  movement  of  earth  in  landslides.  We  need  to  know 
more,  also,  about  the  art  of  constructing  foundations 
with  regard  for  the  supporting  earth  or  rock. 

Fields  For  Research 

Transportation  of  goods  and  passengers  on  highways, 
railways,  waterways,  and  airways,  demands  thorough 
restudy  for  it  is  being  profoundly  affected  at  this  time, 
by  invention  and  by  sociological  changes.  Not  alone  the 
structural  features  of  the  ways  of  transportation  and 
the  vehicles  used  thereon,  demand  improvement,  but  the 
broad  economic  and  social  problems  connected  with 
transportation  need  fundamental  examination. 

Harbors  and  railway  tenninals,  with  all  their 
appended  facilities,  have  many  problems  of  great  con- 
sequence unsolved  in  the  modern  sen.^e.  Here  again 
there  are  not  only  physical  problems,  but  questions  of 
economics  and  of  the  organization  of  our  great  com- 
munities. 

Hydraulics,  although  a  field  in  which  there  has  been 
much  experimentation,  has  numerous  problems  for  which 
better  solutions  are  desired,  especially  for  application 
on  large  scale.  Such  problems  relate  to  stream  control, 
water-power  development,  aipieducts,  pipe  lines  and 
sewerage  systems. 

American  engineers  pride  themselves  on  their 
wonderful  steel  bridges  and  skyscrapers,  but  much 
ignorance  is  concealed  in  every  one.  Occasionally  some 
great   disaster  sounds  a  warning  that  more  and  bptter 
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knowledge  is  needed.  A  judicious  combination  of  expe- 
riments and  mathematical  studies  might  improve  our 
systems  of  design  and  methods  of  construction  leading 
to  greater  safety  and  economy. 

Portland  cement  has  come  to  be  one  of  the  most 
important  engineering  materials.  Not  enough  is  known 
about  its  manufacture  nor  its  use  in  concrete  for  many 
purposes.  The  chemist  and  the  mineralogist  should 
co-operate  with  the  engineer  in  extending  the  studies 
already  made,  of  which  there  have  been  many. 

Town,  city  and  county  planning  have  been  popular 
fads  with  engineer,  architects  and  reformei-s  in  recent 
years.  While  the  subject  has  received  some  serious 
study,  the  underlying  principles  deserve  to  be  the  sul> 
ject  of  much  more  thorough  research  than  has  ueen 
expended  upon  them.  Several  novel  solutions  of  our 
great  community  problems  have  been  offered.  Their 
examination  and  further  attempts  to  solve  these  prob- 
lems demand  broad  and  thorough  knowledge  of  manv 
branches  of  civil  engineering,  economics,  government 
and  sociology'. 

Disposal  of  sewage  and  trade  wastes  demands  i-e- 
search  so  that  our  sources  of  water  supply  and  our  rivers 
and  harbors  may  be  protected  from  dangerous  and  offen- 
sive pollution,  and  that  the  pollutions  which  have  already 
been  perpetrated  may  be  ameliorated.  For  research  in 
this  field,  co-operation  of  engineers,  chemists  and  tech- 
nologists is  i-equisite. 

Civil  engineering  devotes  its  attention  chiefly  to 
subjects  of  immediate  utility  to  mankind.  This  desire 
for  foreseen  and  definite  utility  distinguishes  the  work 
of  engineer  experimenters  and  students  from  much  of 
the  work  of  scientists,  particularly  in  so-called  funda- 
mental research.  The  subjects  mentioned  are  only 
examples  which  have  occurred  to  the  writer  as  illustra- 
tive of  the  opportunities  and  needs  for  research  in  the 
fields  of  civil  engineering. 

Research  in  civil  engineering  has  been  done  in  many 
instances  by  special  assignment  incidental  to  large 
engineering  projects  or  through  the  entei-prise  of  some 
individual  who  has  either  supported  himself  in  the  work 
or  obtained  special  support  from  some  benefactor.  Pro- 
fessors of  civil  engineering  in  the  technical  schools  con- 
duct some  researches  in  connection  with  their  courses  of 
instruction  or  on  special  engagements.  Such  govern- 
mental organizations  as  the  Bureau  of  Standards,  the 
Reclamation  Service,  and  a  few  of  the  state  bureaus, 
have  men  more  or  less  constantly  engaged  in  research  in 
civil  engineering.  A  few  salary  rates  of  the  Bureau  of 
Standards  are  given  as  examples  of  those  paid  by  gov- 
ernmental organizations.  This  bureau  has  only  a  small 
number  of  men  engaged  in  research  in  civil  engineering. 
The  salaries  of  these  men  range  from  $1,400  to  $4,000 
a  year.  Those  carrying  on  independent  researches 
receive  between  $3,000  and  $4,000.  This  present  scale 
of  salaries  is  admittedly  not  adequate  compensation  for 
the  work.  In  special  research  assignments,  in  private 
or  corporate  offices,  compensation  is  determined  by  the 
importance  of  the  work  or  probable  value  of  results,  or 
is  simply  the  salary,  already  fixed  by  other  considera- 
tions, of  the  member  of  the  staff  selected  for  the  I'e- 
search  assignment. 

Support  for  research  in  civil  engineering  is  less 
likely  to  be  found  in  industrial  establishments  than  for 
research  in  electrical,  mechanical  or  chemical  engineer- 
ing. Men  who  enter  the  civil  engineering  field  of 
research  must,  apparently,  be  supported  by  universities 


or  endowed  institutions  or  technical  societies,  or  be 
employed  by  federal  or  state  governments.  Patentable 
inventions  are  less  frequent  and  less  likely  to  yield 
large  returns  in  civil  engineering  than  in  other 
branches.  Knowledge  gained  in  early  years  devoted  to 
these  studies,  should  give  men  of  proper  natural  capa- 
cities equipment  of  great  value  for  the  higher  practice 
of  the  profession,  with  consequent  broader  possibilities 
for  usefulness  and  commensurate  rewards. 


Silt  Roads  Periodically  Flooded  To 
Maintain  Wearing  Surface 

ALMOST  the  entire  area  of  the  Imperial  Valley  in 
L  Southern  California  is  covered  with  a  deposit  of 
very  fine  Colorado  River  silt,  many  feet  in  thickness. 
Rainfall  is  rare  (about  2  in.  per  annum)  and  the  topog- 
raphy of  the  valley  is  uniformly  flat;  the  maximum 
slope  of  the  ground  seldom  exceeding  1  or  2  ft.  per  mi. 
The  road  construction  problem  is  therefore  wholly  a 
question  of  surfacing.  Unless  the  roadways  are 
treated  in  some  way,  the  dry  silt  grinds  up  quickly 
under  traffic  and  wheels  sink  deeply  into  soft  material. 
A  large  percentage  of  the  roads  in  the  valley  are  below 
the  level  of  irrigation  canals  and  it  has  become  the 
custom  to  maintain  a  wearing  surface  by  periodically 
flooding  the  roads  with  water  from  the  ditches. 

The  practice  in  road  construction  throughout  the 
irrigated  territory  is  to  grade  the  roadway  to  a  width 
of  40  or  50  ft.  with  a  flat  dike  in  the  center,  elevated 
from  12  to  18  in.  above  the  traveled  way.  The  traffic 
uses  either  side  of  the  road  alternately,  each  side  being 
graded  to  a  width  sufficient  to  provide  for  simultaneous 
travel  in  both  directions. 

When  the  grading  or  scraping  is  finished  the  road- 
way is  flooded  to  a  depth  of  3  to  6  in.  from  the  nearest 
irrigation  ditch  and  travel  is  diverted  to  the  opposite 
side  of  the  roadway.  After  the  water  has  soaked  away 
and  the  road  has  become  nearly  dry,  it  is  leveled  with 
a  very  large  blade  leveling  machine  drawn  by  a  traction 
engine  and  is  then  dragged  with  a  correspondingly 
large  drag  until  the  surface  is  smooth  and  hard. 

Under  ordinary  conditions  when  this  treatment  has 
been  completed  the  road  is  in  excellent  condition  and 
will  remain  so  from  three  to  six  weeks  or  longer,  accord- 
ing to  the  amount  and  kind  of  traffic. 

Surfaces  that  have  been  finished  in  this  way  can 
be  used  safely  for  automobile  speeds  up  to  35  mi.  per 
hour.  When  the  wear  has  been  sufficient  to  break 
through  the  crust  formed  by  the  water  treatment  chuck 
holes  appear  and  the  surface  breaks  up  rapidly.  The 
traffic  then  has  to  be  diverted  to  the  other  side  of  the 
roadway  and  the  flooding  process   repeated. 

Occasionally,  through  accident  or  carelessness  in  irri- 
gation, both  sides  of  the  roadway  are  simultaneously 
flooded.  The  roadways  are  then  practically  impassable 
and  traffic  has  to  take  to  the  top  of  the  central  dike. 
Under  this  condition  frequent  delays  are  entailed  be- 
cause the  dikes  are  ordinarily  made  wide  enough  foi 
one-way  traffic  only. 

Prevalence  of  Typhoid  in  England  and  Wales 

The  total  number  of  cases  of  typhoid  fever  reported 
in  England  and  Wales  for  the  year  1920  was  3,109. 
For  a  population  of  37,426,800  this  gives  a  rate  of  8.3 
per  100,000.  Typhoid  deaths  in  1920  were  520,  or  1.4 
per  -100,000. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th-e  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Exclude  Extra  Fine  Aggregate 

Sir — In  his  letter  in  your  issue  of  Jan.  5,  1922,  p.  33, 
Professor  Hatt  comments  on  the  use  or  crushed  limestone 
and  crusher  dust,  in  place  of  sand  for  concrete,  in  con- 
nection with  the  failure  of  concrete  construction  where  such 
fine  aggregate  was  used.  At  the  end  of  the  letter  he 
states  that  he  has  submitted  this  question  of  disintegration 
of  concrete  where  such  aggregate  is  used  to  various  chemists 
without  a  solution. 

It  seems  to  me  that  the  question  is  not  one  altogether 
of  chemistry.     The  way  I  see  it  is  as  follows: 

Crusher  dust  is  composed  of  a  large  percentage  that 
passes  a  200  sieve  and  of  course  a  larger  percentage 
through  a  100  sieve.  Properly  ground  cement  has  speci- 
fied percentages  of  material  passing  these  same  two  sieves, 
viz.:  75  per  cent  and  95  per  cent,  respectively.  The  difference 
between  the  two  materials  is  that  one  is  properly  calcined 
or  burnt  while  the  other  is  not. 

The  mixtures  for  concrete  are  so  proportioned  that  the 
cement  will  completely  fill  the  voids  left  by  the  next 
courser  material.  When,  however,  crusher  dust  is  permitted 
to  be  used  in  the  mixture,  it  displaces  the  cement,  which 
only  in  part  is  used  for  cementing  the  nia.ss,  while  the 
remainder  simply  adds  to  the  mass.  The  result  is  that  when 
exposed  to  the  weather  the  limestone  dust  is  freed  and 
separates  out  from  the  concrete,  causing  disintegration. 

The  remedy  is  to  specify  that  no  fine  aggregate  (or  say 
no  more  than  3  per  cent)  that  passes  through  a  100  sieve 
-shall  be  used  in  concrete.  M.  Hirschthal, 

Hoboken,  N.  J.  Concrete  Engineer. 

Jan.  12.  D.  L.  &  W.  R.R. 


Information  Desired  on  Bridge  Floor  Fires 
and  Prevention  or  Protection 

Sir — Your  issue  of  Dec.  29,  1921,  carried  a  news  item 
(p.  1078)  with  reference  to  the  proposed  work  of  the  joint 
committee  which  has  been  formed  to  consider  fire-protection 
principles  as  applied  to  wooden  highway  bridges  and  bridge 
floors,  and  mentioned  the  fact  that  the  committee  desires 
information  on  the  subject  of  floor  fires  from  engineers  who 
are  connected  with  the  design  and  maintenance  of  highway 
bridges.  May  I  be  permitted  to  use  the  columns  of  your 
paper  to  explain  the  matter  more  fully  and,  in  behalf  of  the 
committee,  to  make  a  further  appeal  for  the  co-operation 
of  those  engineers  who  may  be  able  to  furnish  desirable 
data  ? 

The  possibilities  of  this  study  were  first  suggested  by 
•  '^astrous  fires  which  have  occurred  on  long  steel  bridges 
and  the  committee  is  therefore  particularly  interested  in 
various  types  of  wooden  floors  on  steel  spans  but  it  also  has 
a  general  interest  in  all  types  of  timber  bridge  construction, 
for  it  is  felt  that  some  of  the  principles  involved  may  apply 
as  well  to  timber  trestles  as  to  steel  trusses. 

Some  of  the  points  which  have  been  suggested  for  con- 
sideration are  as  follows: 

1.  Prevalence  and  importance  of  bridge  fires.  This  applies 
particularly  to  the  thousands  of  comparatively  small  coun- 
try bridges,  as  fires  on  important  bridges  are  usually  re- 
ported in  the  technical  press. 

2.  Causes,  usual  points  of  origin  and  spread  of  bridge 
fires. 

3.  Descriptions  of  bridge  fires  and  the  bridges  on  which 
they  have  occurred. 

4.  Methods  which  have  been  used  for  preventing  fires  or 
for  rendering  timber  construction  more  fire-resistant. 


5.  Provisions  which  have  been  made  for  fighting  bridge 
fires. 

6.  Differences  which  may  have  been  noted  between  plain 
and  creosoted  material. 

7.  Types  of  floor  construction  which  appear  to  have  fire- 
resistant  qualities. 

8.  New  ideas  for  practical  methods  of  fire  prevention,  fire 
fighting,  or  to  render  timber  construction  more  fire- resistant. 

It  is  the  hope  of  the  committee  that  it  may  be  able  to 
secure  a  comprehensive  discussion  of  the  various  points 
involved  in  this  important  subject,  to  the  end  that  con- 
clusions may  be  reached  which  will  be  of  value  to  engineers 
who  are  responsible  for  the  safety  of  bridge  stnictures. 

Communications  may  be  addressed  to  the  writer,  who  is 
acting  as  secretary  for  the  committee. 

Washington,  Jan.  6  e.  F.  KEXLiTi-, 

Senior  Highway  Bridge  Engineer. 
Bureau  of  Public  Roads. 


Age  Effects  Account  for  Molded  vs.  Core 
Concrete  Strengths 

Sir — The  article  on  the  "Relation  Between  Molded  and 
Core  Concrete  Specimens"  by  H.  S.  Mattimore,  in  Engi- 
neerivg  News-Record,  January  12,  1922,  on  p.  73  bears  on  a 
problem  that  is  of  considerable  interest  and  importance  at 
this  time. 

I  am  rather  surprised  however  that  an  engineer  of  Mr. 
Mattimore's  caliber  and  broad  experience  in  testing  work 
should  find  in  the  data  listed  any  evidence  of  a  tendency 
toward  higher  strengths  in  cored  as  compared  to  molded 
concrete  specimens  and  can  only  believe  that  other  data 
must  have  influenced  his  interpretation.  The  apparent 
difference  may  be  more  logically  explained  by  a  study  of 
the  relative  ages  of  the  test  pieces  when  broken.  For 
instance  the  average  strength  of  the  100  molded  specimens 
in  Table  I  is  2,724  lb.  per  square  inch  at  an  average  age 
of  a  little  over  19  days  while  the  average  of  4,665  lb.  per 
square  inch  for  cored  specimens  corresponds  to  an  average 
age  of  243  days. 

The  importance  of  the  normal  effect  of  age  may  be  readily 
seen  in  the  following  Table  which  is  derived  from  Table  I 
of  Mr.  Mattimore's  article  by  combining  results  on  test 
pieces  of  approximately  the  same  ages. 

T.\BLE  A— VARUTION  OF  C(i\IPRES.SIVE  .<<TKI..\-<!TH  WITH  AfiE 

No.  of  Ages  Included 

Spec.  Davs 

41  7 

59  28-30 

16  60-90 

25  140-150 

47  300-3^0 

12  400-460 

It  should  be  noted  that  the  first  two  items  of  this  table 
represent  molded  specimens  and  the  balance  cored  ones. 

D.  A.  Abrams  in  Proceedings  of  the  American  Society 
for  Testing  Materials,  1918  Part  II,  shows  that  the  com- 
pressive strength  of  concrete  approximately  follows  a 
straight  line  relation  with  the  logarithm  of  its  age.  That 
the  data  of  Mr.  Mattimore's  Table  I  also  follows  this  rule 
fairly  closely  is  apparent  from  a  study  of  the  last  two 
columns  of  Table  A  above.  This  relation  may  be  roughly 
expressed  by  the  equation 

.S'    =   1,650  log  a   +  700. 

where   .9    is   compressive   strength    in    lb.    per   .square    inch 

n  is  the  age  in  days. 

Prof.  Abrams  article  includes  several  tyiiical  empirical 
equations  derived  from  published  experimental  data,  among 
them  being 

R     -    1,400  log  o   -I       150 
and  .S'    -    1,900  log  a   +    1,500 

Since  the  equation  which  approximately  fits  Mr.  Matti- 
more's data  is  almost  the  exact  mean  of  these,  it  srenis 
unnecessary  to  seek  further  for  an  explanation  of  the 
difl'erence  between  the  strengths  of  cored  and  molded  speci- 
mens in  this  particular  case.  Fred  Kei.lam, 

Indianapolis,  Ind.  Testing  Engineer. 

Jan.  14.  Indiana  State  Highway  Dept. 


Mean 

Average 

I.og.  of 

Age  Da>-s 

Age 

Strenirth 

7 

0  845 

2,096 

28 

1   447 

3.162 

77 

1   886 

4,540 

146 

2   164 

4.622 

2  485 

4,695 

420 

2  625 

4,764 
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New  York,  January  26,  1922 


Bill  Extends  Time  To  Complete 
Hudson  River  Bridge 

Having  been  assuied  by  Senator 
Calder  that  the  financing  of  the  pi-o- 
posed  bridge  across  the  Hudson  River 
from  New  York  to  New  Jersey  can  be 
arranged  and  that  the  engineering 
pioblenis  involved  have  been  worked 
out,  the  Senate  has  passed  the  bill  in- 
troduced by  Senator  Prelinghuysen, 
which  extends  the  time  for  the  comple- 
tion of  the  bridge  until  fifteen  years 
_i'om  the  date  of  '^he  measure's  passage. 

Details  concerning  the  pi'oposed  bridge 
were  contained  in  Enciineerinc/  Neiva- 
Record,  May  26,  1921,  p.  900. 


"  Good  Roads  Show  "  Needed  Four  Buildings  to 
House  Equipment  of  185  Exhibitors 

Heavy  Material-Handling  Machines  Vie  with  Pavers,  Trucks, 
Tractors,  Locomotives  and  Other  Transportation  Equipment 


The  greatest  aggregation  of  road- 
building  equipment  and  materials  ever 
gathered  together  was  on  exhibition  at 
the  National  Good  Roads  Show  held 
Jan.  16  to  20,  inclusive,  in  Chicago,  in 
conjunction  with  the  nineteenth  annual 
conventional  of  the  American  Road 
Builders  Association,  the  technical 
features   of  which   are   covered    in   an- 


Associated  General  Contractors  Hold 
Annual  Convention 

Budget  of  $175,000  for  1922  Approved — Standardization  of 
Equipment  and  Construction  Methods  Undertaken 


Contracting 

housecleaning. 


plans     to     do    Its     own     caption   of  its   duties,  it   was   asserted, 
It  will  extend  its  work    required  positive  assistance   in  punish- 


of  standardizing  contracts  and  con- 
struction practices.  It  will  continue  to 
strengthen  its  policy  of  co-operation  in 
all  constructive  movements  toward 
stabilizing  industry  and  of  co-ordinat- 
ing organized  engineering  and  organized 
contracting.  These  decisions  were  the 
outcome  of  three  days'  active  discus- 
sion and  committee  work  by  the  Asso- 
ciated General  Contractors  convening 
at  Cleveland,  Jan.  17-19.  Nearly  200 
delegates  representing  26  states  took 
part  in  the  proceedings. 
Questionable  Practices  Condemned 

A  demand  upon  the  association  to 
answer  the  challenge  that  contracting 
had  been  remiss  in  not  eliminating  the 
vicious  conditions  disclosed  by  the  in- 
vestigations of  the  Lockwood  Com- 
mittee in  New  York  and  the  Daily 
Committee  in  Chicago  was  made  almost 
at  the  start  of  the  first  general  ses- 
sion. Quoting  the  editorial  in  Engi- 
neering Neu'n-Record,  Jan.  5,  1922,  p. 
4  it  was  contended  that  the  perfunc- 
toi-y  action  of  the  association  indicated 
a  failure  to  grasp  its  opportunity  to 
cleanse  its  oviTi  skirts  and  to  appreciate 
its  public  duty.  It  was  stated  that 
until  the  association  came  forward  with 
a  definite  program,  backed  by  positive 
action,  it  had  better  eliminate  the  word 
"integrity"  from  its  motto.  Direct 
accusation  was  made  that  the  officers 
of  the  association  had  been  delinquent 
in  their  duty.  This  accusation  was  chal- 
lenged and  the  records  were  presented 
showing  that  every  positive  instruc- 
tion of  the  association  had  been  carried 
out  by  the  officers  and  that  no  member 
of  the  association  had  in  the  two  in- 
vestigations named  been  cited  for 
indictment  or  even  seriously  threatened 
for  complicity  in  vicious  practices.  In 
reply  it  was  asserted  that  the  asso- 
ciation virtually  failed  in  its  duty  when 
it  merely  contented  itself  with  the  fact 
that  its  own  members  had  evaded 
criminal  prosecution.  A  proper  con- 
JfiG  ' 


mg  the  criminals  and  direct  aid  m 
exposing  and  correcting  corrupt  prac- 
tices. As  the  result  of  the  discussion 
the  resolution  was  adopted  that  the 
(Covtinned  on  p.  171) 


Mid-West  Highway  Officials 
Announce  Cement  Boycott 

Executive  officers  of  the  state 
highway  departments  of  Illinois, 
Iowa,  Kansas,  Michigan,  Minnesota, 
Missouri,  South  Dakota  and  Wis- 
consin, members  of  the  Mississippi 
Valley  Association  of  State  High- 
way Officials  at  the  Chicago  Confer- 
ence Jan.  20  and  21  by  resolution 
pledged  themselves  "not  to  make 
any  contracts  for  highway  con- 
struction involving  the  use  of 
cement,  except  the  few  contracts 
for  work  which  cannot  possibly  be 
postponed,  until  the  manufacturers 
have  fixed  the  price  of  cement  so 
that  road  construction  is  not  unduly 
penalized  because  of  its  magnitude, 
its  urgency  and  its  popular  appeal, 
which  price  should  be  and  must  be 
in  harmony  with  the  reduced  price 
now  in  effect  for  all  other  basic 
commodities." 

The  resolution  further  recom- 
mends immediate  investigation,  in 
states  where  it  can  be  done,  of  the 
possibility  of  erecting  and  oper- 
ating state-owned  cement  mills. 

An  appropriation  of  $5,000,000 
was  made  by  the  last  legislature 
of  Illinois  for  the  construction  of 
a_  cement  mill,  but  so  far  no  defi- 
nite move  has  been  made. 

Low  bids  of  $1,60  per  barrel  at 
mills,_  recently  submitted  to  the 
Illinois  and  Wisconsin  highway  de- 
partments, have  been  rejected. 

A  resolution  calling  for  a  reduc- 
tion of  freight  rates  on  stone  and 
gravel  aggregate  was  adopted. 


other  article  on  p.  152  of  this  issue. 
Indicating  the  trend  of  present  road- 
building  requirements,  heavier,  larger 
and  better  built  machinery  was  the 
rule.  Material-handling  equipment  pre- 
dominated. Rarely  have  so  many  loco- 
motive cranes,  steam  and  gas  shovels, 
draglines,  heavy  graders  and  hauling 
equipment  in  the  form  of  industrial 
locomotives,  motor  trucks  and  tractors, 
been  seen  along  with  concrete  mixers, 
road  rollers  and  asphalt  plants.  No 
less  than  six  makes  of  industrial  loco- 
motive vied  with  motor  trucks  for  their 
share  of  the  haulage  business.  Multi- 
cylinder  gas  engines  were  much  in  evi- 
dence for  more  general  use  than  before. 
Of  the  changes  in  equipment  shown 
the  greatest  advances,  perhaps,  were 
not  spectacular  but  were  confined  to  a 
simplification  of  older  models,  increased 
sturdiness,  greater  size  and  a  more 
liberal  use  of  cast  steel  instead  of  cast 
iron  and  cut  gears  for  cast  gears.  "Not 
a  piece  of  cast  iron  in  this  machine," 
was  the  boast  of  more  than  one  exhi- 
bitor. 

New  Machines 

Of  the  new  machines  the  following- 
are  noted:  Lakewood  brought  out  a  belt 
distributor  for  the  concrete  mixer  in 
its  "Master"  28-cu.ft.  paver.  The  30-in. 
belt  delivers  the  concrete  in  30  sec.  over 
a  swinging  steel  boom,  20  ft.  long,  at 
the  end  of  which  is  a  deflector  spread- 
ing the  concrete  from  the  2-ft.  height 
over  a  4-ft.  swath.  The  same  company 
showed  an  auxiliary  hand-operated  belt 
finishing  machine  with  a  substantial 
bridge.  The  Austin  Machinery  Corp. 
exhibited  a  rotary  subgrader  about  4  ft. 
in  diameter  which  carries  the  earth  in 
adjustable  scoops  to  a  transverse  belt 
which,  in  turn,  delivers  it  beyond  the 
side  forms  over  which  the  machine 
travels.  A  new  bucket  loader  with  posi- 
tive feed  and  special  wheel  grips  was 
also  shown  by  Austin.  Koehring  had 
on  display  its  recently  built  heavy-duty 
locomotive  crane.  Lee  had  a  new  low- 
hung  automatic  dump  body  for  a  Fr.rd 
chassis.  Numerous  truck  and  body 
companies  showed  new  arrangements 
for  quick  dumping. 

Most  of  the  mixer  manufacturers, 
Koehring,  Chain  Belt,  Austin,  Foote, 
Lakewood,  Smith,  Ransome  and  Osh- 
kosh,  had  21-cu.ft.  pavers  operating 
and  reported  substantial  inquiries  and 
some  sales  during  the  show. 

Attendance  at  the  Coliseum  showed 
a  total  registration  of  about  6,000.  To 
give  a  more  comprehensive  idea  of  the 
show,  photographs  are  shown  on  an- 
other page.  A  complete  list  of  exhi- 
bitors is  given  below,  together  with 
notes  of  a  canvass  by  staff  members  of 
Eiigineerivg  Neu-if-Record  of  the  equip- 
ment or  materials  shown  in  each  booth. 
Four  buildings  were  utilized,  the  Coli- 


Heavy  Construction  Plant,  Good  Roads  Show,  Chicago 


I.  Motor   Truck*  in  Coliseum.      2.  Large  Size  Pavers  in    Greet  Building.      3.    Tractor  S^ection  in    Wilson  Building, 
4.   Material  Handling  Machinery  and  Pavers  in  Coliseum.  '  S.  Motors  and  Tractors  in  Coliseum  Annex, 


seum,  the  Ariiifx,  thi?  (inter  and  the 
Wilson  Buil(Jini;»,  adjoining-  Photo- 
l^raphs  were  taken  in  each  tiuildint;. 

I?.  S.  Bdkkau  of  FrBi.ic  Roads, 
Washintrton,  ().  (',. — New  Stiaiiioscope 
for  determinintc  the  ctl'i'ct  fif  impact  on 
hridtre  meiiihei'^ ;  map  of  IJ.  S  showing 
(hstribution  road-huildinfr  rork  wit'i 
stone  samplfs  on  horizontal  map:  field 
and  laboratory  testinR  apparatus; 
rhartR  and    illuminated   colored   ohoto- 


Kraphs  of  road  tCHts;  larpe  illuminated 
map  of  Illinois  roa<ls  completed  and 
undi-r  way  in  state  system;  photo- 
graphs of  Federal  aid  roads;  soil  pies- 
sure  teslini;  apparatus;  mujrnilier  of 
rolloid  particles,  5,1)01)  -4  times;  mini- 
ature models  of  various  types  of  roads. 

MfiTAL  Forms  Coki'.,  Milwaukee  — 
Afetal  form  road  rails  and  models  of 
culvert  forms. 

C.    H.   &  E.   Mfo.   Co.,   Milwaukee- 


Mounted  triplex  pumpin^'•  outfits,  1-yd. 
lear  drive  truck  tractor  with  autoniatii 
dump  body. 

Kd-p  Cn.VKUT  Co.,  Minonk,' III."  — 
Culverts. 

IIlOIIWAV  Rncinekr  &  CONTRArrOK, 
Chieai'i' — Mauazines. 

Ciii<A(io  Motor  Crrn,  Chicapn  — 
Chart  on  prevalence  of  accidents. 

MoRAMi  CusiiiiiN  VVhctx  Co..  Chi- 
rasro — Cushion  wl'i'-K  for  nuitni   trucks. 
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BUDA  Co.,  Harvey,  111.  —  4-cylinder 
gasoline  engines,  jacks,  power  unit  for 
auxiliary  power  purposes  and  steam 
turbines  for  headlights. 

Hastings  Pavement  Co.,  New  York, 
and  Asphalt  Block  Pavement  Co., 
Toledo,  Ohio — Asphalt  block  floors. 

Safety  Mushroom  Light  Co.,  Mil- 
waukee— Street-intersection  lamps. 

WiLLiTE  Road  Cons.  Co.  of  Amehjica, 
Chicago — "Willite"  road  pavement. 

Larco  Wrench  &  Mfg.  Co.,  Chicago 
— "Speednut"  wrench  and  Coekran  pipe 
wrench. 

BuCYRUS  Co.,  South  Milwaukee,  Wis. 
— Excavating  machinery,  steam,  elec- 
tric, gasoline. 

The  Burch  Plow  Works,  Crestline, 
Ohio — Expansion  cast-iron  culvert  pipe, 
stone  spreaders  and  distributors,  stone 
unloaders  and  road  plows. 

The  Conneaut  Shovel  Co.,  Con- 
neaut,  Ohio — Hand  shovels,  scoops  and 
spades. 

Sewell  Cushion  Wheel  Co.,  Detroit 
— Cushion  wheels  for  motor  trucks. 

Automatic  Utility  Corp.,  Detroit — 
The  Winsor  gi-avity  dump. 

Buff  &  Buff  Co.,  Boston — Transits 
and  levels  and  other  surveying  equip- 
ment. 

American  Tar  Products  Co.,  Chi- 
cago— "Tar-Mac"  road  tar. 

Kinney  Mfg.  Co.,  Boston — Road  and 
highway  machinery  automatic  heater 
and  distributor,  steam  jacketed  asphalt 
pumps,  flushers  and  tar  kettles. 

Anthony  Co.  Inc.,  Streator,  111. — 
Automatic  dump  bodies. 

Erie  Steel  Const.  Co.,  Erie,  Pa.  — 
Multiple  batch  charging  plant  for  truck 
haulage. 

Handy  Sack  Baler  Co.,  Cedar 
Rapids,  la. — Sack  balers. 

The  Highland  Body  Mfg.  Co.,  Cin- 
cinnati —  Wooden  dump  bodies  and 
truck  cabs. 

The  American  Cement  Mach.  Co., 
Keokuk,  la. — Mandt  automatic  dump 
bodies  and  Boss  mixers. 

Easton  Car  &  Construction  Co., 
Easton,  Pa.  —  Scoop  bodies,  industrial 
railway  equipment. 

The  Wallis  Boiler  Co.,  Chicago  — 
Boilers  for  portable  use,  a  tubeless 
boiler. 

American  Gas  Accumulator  Co., 
Elizabeth,  N.  J. — Danger  signals  and 
road  "lighthouses." 

Industrial  Works,  Bay  City,  Mich. 
— Industrial  cranes. 

Clay  Products  Association,  Chicago 
— Literature. 

Robertson  Bros.  Mfg.  Co.,  Chicago — 
Steel  road  strips,  spiral  lock  seam 
dredging  pipe  and  Burrell  railroad 
signal. 

Paul  J.  Kalman,  Inc.,  Chicago  — 
Concrete  reinforcing  bars. 

Sasgen  Derrick  Co.,  Chicago — Stiff- 
legged  derricks. 

Carbic  Mfg.  Co.,  Duluth,  Minn.  — 
Carlbic  lights  and  Carbic  cakes. 

Keuffel  &  EssER  Co.,  Hoboken,  N.  J. 
— Pull  line  of  engineering  instruments. 

Wyoming  Shovel  Works,  Wyoming, 
Pa. — "Red  edge"  shovels,  scoops,  spades 
and  picks. 

Ball  Engine  Co.,  Erie,  Pa. — ^"Erie" 
steam  shovels  and  cranes. 

Electric  Wheel  Co.,  Quincy,  111. — E. 
W.  C.  power  unit  and  a  new  E.  W.  C. 
traction  and  mounting  equipment. 

Hyatt  Roller  Bearing  Co.,  New 
York — Roller  bearings. 

Van  Dorn  Iron  Works  Co.,  Cleve- 
land, 01>io — Truck  products,  hoists  and 
dump  truck  bodies^ 
Pan  American  Bridge  &  Construc- 


tion Co.,  Ltd.,  Chicago — "Lee"  Simplex 
bridge  and  "Lee"  road  plane. 

Heltzbl  Steel  Form  &  Iron  Co., 
Warren,  Ohio — Universal  tamper,  and 
forms  for  concrete  road  work. 

National  Steel  Fabric  Co.,  Pitts- 
burgh, Pa. — Steel  fabric  for  reinforced- 
concrete  roads. 

American  Refractories  Co.,  Pitts- 
burgh, Pa. — Crushed  granite  from 
Devils  Lake,  Wis. 

International  Steel  Tie  Co.,  Cleve- 
land— Roadway  paving  guards. 

Pit  and  Quarry,  Chicago  —  Maga- 
zines. 

The  Jennison-Wright  Co.,  Toledo, 
Ohio — "Kreolite"  wood  blocks. 

American  Steel  &  Wire  Co.,  Chicago 
— Wire  fabric  for  concrete  road  rein- 
forcement. 

Service    Bureau,    American    Wood 


Manufacturers* 

Exhibits  at 

Good  Roads  Show 


Preservers'  Assn.,  Chicago  —  Litera- 
ture. 

American  Highway  Educational 
Bureau,  Washington,  D.  C. — Literature. 

Thompson  Bros.  Co.,  Chicago — Dan- 
ger signals. 

Highway  Hoist  &  Body  Co.,  Edger- 
ton.  Wis.  —  Mechanical  hoists  and 
gravity  dump  bodies  for  contracting 
work. 

Shunk  Mfg.  Co.,  Bucyrus,  Ohio  — 
Grader  blades. 

Fox  Rotary  Snow  Broom,  Newark, 
N.  J. — A  rotary  snow  broom  attachable 
to  any  5-ton  truck. 

W.  &  L.  E.  GURLEY,  Troy,  N.  Y.— 
Engineering  and  surveying  instru- 
ments, transits,  levels,  etc. 

Kentucky  Rock  Asphalt  Co.,  Louis- 
ville, Ky. — Kentucky  rock  asphalt. 

CuMAX  Engineering  Co.,  Clinton, 
Iowa — Industrial  engines. 

Hough  Mechanical  Hoist  Co.,  Chi- 
cago— Mechanical  standard  hoist,  high- 
dump  attachment,  for  road  building. 

F.  D.  Cummer  &  Son  Co.,  Cleveland 
— Literature  of  road  asphalt  plants. 

Galion  Iron  Works  &  Mfg.  Co., 
Gallon,  Ohio  —  Giant  premier  grader, 
sectional  cast-iron  pipe,  gas  and  steam 
road  rollers. 

American  Production  &  Trading 
Co.,  Chicago — Rolling  diunp  bodies. 

Hadpield-Penfield  Stehl  Co.,  Bucy- 
rus, Ohio — 4-ton  and  7-ton  4-cylinder 
American  gas  locomotives. 

East  Iron  &  Machine  Co.,  Lima, 
Ohio — Miniature  of  Merriman  asphalt 
plant. 

The  Barrett  Co.,  New  York — Mini- 
ature of  an  oil  spreader  and  automatic 
lantern  slide  machine,  showing  use  of 
Tarvia  and  road  oil  on  highways. 

Acme  Road  Machine  Co.,  Ffankfort, 
N.  Y. — Literature  and  photographs  of 
steam  road  rollers. 

Beach  Mfg.  Co.,  Charlotte,  Mich. — A 
working  model  of  a  new  dragline  bucket 
of  the  bottomless  type  and  a  new 
mounted  hoist  with  LeRoi  engine. 

Jennings  Automatic  Dump  Body, 
Inc.,  Roanoke,  Va.  —  Models  of  dump 
bodies. 

W.  S.  Tyler  Co.,  Cleveland,  Ohio— 
"Hummer"  electric  screens  and  "Ro- 
Tap"  testing  sieve  shaker,  testing  sieves 
and  automatic  "Stop-rite"  time  switch. 

Sauekman  Bros.,  Chicago — Working 
models  of  drag-line  cableway  and  tower. 


Full-size  buckets  and  accessories.  Three 
types  of  scrapers  in  operating  models 
and  full  size  1-yd.  cableway  and  bucket. 

Lakewood  Engineering  Co.,  Cleve- 
land, Ohio — New  hand-finishing  ma- 
chine shown  in  operation,  finishing  ma- 
chine, sub 'grader,  a  Master  28-cu.yd. 
concrete  mixer  with  new  belt  distributor 
discharge,  and  a  Burton  locomotive. 

Standard  Oil  Co.,  (Indiana)  Chicago 
— Working  model  of  oil-pumping  outfits 
and  samples  of  road  oil. 

Asphalt  Association,  New  York- 
Road  models,  charts,  samples  and 
photographs. 

Brown  Hoisting  Machinery  Co., 
Cleveland,  Ohio  —  No.  2  crane  with 
30-ft.  boom;  creeper  treads. 

Fate-Root-Heath  Co.,  Plymouth, 
Ohio — Plymouth  gas  locomotive,  3J  to 
7  tons. 

Oshkosh  Mfg.  Co.,  Oshkosh,  Wis. — 
14-cu.ft.  concrete  mixer  with  chute, 
"tank  tread"  traction  and  force  feed 
lubricator. 

Warren  Bros.  Co.,  Boston — Samples 
of  bitulithic  pavement. 

Barber-Greene  Co.,  Aurora,  111.  — 
Bucket  loader  and  belt  loader. 

Parker  Motor  Truck  Co.,  Milwaukee 
— Truck  with  dump  body  and  hydro 
hoist. 

Good  Roads,  New  York — Magazines. 

Elgin  Sales  Corp.,  Elgin,  111. — Liter- 
ature on  motor-driven  street  cleaning 
machines. 

Pioneer  Asphalt  Co.,  Lawrenceville, 
111.  Samples  asphalt  filler  and  expansion 
joints. 

American  City,  New  York — Maga- 
zines. 

Engineering  &  Contracting,  Chi- 
cago— Magazines. 

Public  Works,  New  York  —  Maga- 
zines. 

Smith  Engineering  Works,  Mil- 
waukee —  Model  of  Telsmith  rock 
breaker. 

Engineering  News-Record,  New 
York — Magazines  and  books. 

EuGOL  Motor  Truck  Co.,  Chicago — 
Truck  with  Giant  gravity  dump  body. 

Dunn  Road  Machinery  Co.,  Conn- 
eaut, Ohio  —  Road-finishing  machine 
with  auxiliary  strike-off. 

Dunn  Wire  Cut  Lug  Brick  Co., 
Conneaut,  Ohio — Model  of  10-ft.  road- 
way of  brick  laid  with  bituminous  filler, 
without  filler,  and  with  cement  filler. 

Holt  Mfg.  Co.,  Peoria,  111. — 10-ton 
standard  caterpillar  tractor,  5-ton  trac- 
tor with  a  bulldozer  and  snow-plow  at- 
tachment and  a  2-ton  model. 

LaPlant-Choate  Mfg.  Co.,  Cedar 
Rapids,  Iowa  —  6-cu.yd.  bottom  dump 
wagon. 

Russell  Grader  Mfg.  Co.,  Minne- 
apolis— Elevating  graders. 

J.  D.  Adams  &  Co.,  Indianapolis,  Ind. 
—  Adams  adjustable  leaning  wheel 
graders. 

Baker  Mfg.  Co.,  Springfield,  111.  — 
"Baker-Maney"  self-loading  scraper. 

Austin-Western  Road  Machinery 
Co.,  Chicago — Tandem  7-ton  gas  roller; 
10-ton  gas  roller  with  scarifier  attach- 
ment; 10-ton  standard  steam  roller;  one 
Western-Aurora  crusher,  scarifier,  Aus- 
tin "Rip  Snorter,"  a  motor-driven 
street  sweeper.  Western  No.  20  blade 
grader,  Austin  culverts,  road-making 
tools  and  working  models  of  crushers, 
graders  and  screening  plants. 

H.  P.  Andresen  &  Co.,  Chicago  — 
Bituminous  Road  repair  outfits. 

Littleford  Bros.,  Cincinnati,  Ohio — 
Tar  kettles. 

Republic  Sales  Corp.,  Alma,  Mich. 
— Trucks   with    hand   hoist,   hydraulic 


A  Few  of  the  Individual  Exhibits,  Good  Roads  Show 


10.   Bucket   Loader  with 


*    ^"*'"ll /^PP'""*"''  ""</  "Rock  Map"  U.  S    Bureau  of  Public  Road..     7.  EducaHonal  Booth  of  The  Asphalt  A„ociation 
8.   Lakewood   Paver   with   Diitributor   Belt    Ditcharge.      9.    Au»tin    Rotary   Subgrader  -      -  F   «r  ««ociac.on 

Positive. Feed  Pickup  (Austin) 

hoist  and  maintenance  truck  with  Roots  Charlks  Hvass  &  (  o.,  I.nc  New 
spring  scraper  mounted  under  chassis.  Vork — Complete  asphalt  plant  oil  dis- 
WooD  Hydrailic  Hoist  &  Born-  Co.,  tributor  and  a  U-yd.  material  .spreader 
•  „   „,;.u    i,.._:„„_»..i    ..„.!  pf„,,j   vVHtrEL   DRIVE  AlITO   Co..   Clin- 

tonville,  Wis.  —  Three-ton   truck  with 
dump  body. 

4iito-Car  Co.,  Ardmore.  Pa. — Trucks 
with  dump  bodies,  1-,  2-,  and  S-ton 
capacity,  and  1062  lb.  crankshaft  driven 
liy  electric  fan  5  ft.  awav. 


Detroit  —  Trucks  with   horizontal   and 
vertical  hydraulic  hoist  dump  bodies. 

Bi^w-Knox  Co..  Pittsburgh,  Pa.  — 
Steel  .storage  bin,  .sectional  .steel  handy 
hou.se,  "Dreadnaujfht"  bucket,  mall 
forms,  rotary  jfravity  dump  body  and 
iiiitiiature  models  of  (lamsliell   InitkHt^ 


Pawling  &  Harnischkeger  Co.,  Mil- 
waukee— Corduroy  50-hp.  gas  shovel 
equipped  also  with  skimmer  .scoop  Ikjoih, 
50-hp.  double  drum  tras  hoist. 

Chain  Bki.t  Co.,  Milwaukee— Track- 
laying  type  21-cu.ft.  paver,  28-cu.ft. 
building  mixer  ami  7-cu.ft.  Rex   paver. 

Lee  Trailer  &  Body  Co.,  Chicago- 
Lee  4  D  dump  body  on  F\ird  chassis, 
ri-loii  trailer  and  dump  bodies. 

Itia 
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Novo  Engine  Co.,  Lansing,  Mich. — 
Novo  engines  with  hoists,  air  com- 
pressors, diaphragm  and  force-feed 
pumps,  new  4-cylinder  engines,  15  and 
35  hp. 

Milwaukee  Locomotive  Co.,  Mil- 
waukee — 1  Locomotives,  gear  driven 
four-speed. 

North-West  Engineering  Works, 
Green  Bay,  Wis.  —  Locomotive  crane 
and  tractor. 

Ransome  Concrete  Mach.  Co. — Dun- 
ellen,  N.  J.  —  21-cu.ft.  paver,  crawler 
traction,  4-cu.ft.  power  mixer  and  new 
1-cu.ft.  building  mixer. 

Locomotive  Crane  Co.  op  Amesiica, 
Champaign,  111. — New  model  C  gasoline 
locomotive  crane. 

Keystone  Driller  Co.,  Beaver  Falls, 
Pa.  —  Keystone  excavator  with  new 
drop-bottom  ditcher  attachment. 

Byers  Machine  Co.,  Ravenna,  Ohio 
— Steam  revolving  crane,  crawler  trac- 
tion and  auto  crane  with  semi-crawler 
traction. 

George  D.  Whitcomb  Co.,  Rochelle, 
111. — Six-ton  positive  gear  drive  loco- 
motive and  cut-away  view  of  clutch  and 
three-speed  transmission. 

Asphalt  Pavement  Retreading  Co., 
Chicago — Asphalt  pavement  retreader. 

The  T.  L.  Smith  Co.,  Milwaukee, 
Wis.  —  21-cu.ft.  paver  and  half  bag 
Mixerette. 

FooTE  Co.,  Inc.,  Nunda,  N.  Y. — 21- 
and  14-cu.ft.  pavers. 

Austin  Mach.  Corp.,  Chicago — 21- 
cu.ft.  paver,  tamper  and  finisher,  new 
subgrader,  cube,  and  Hex  mixers,  trac- 
tion crane  with  clamshell,  new  grip- 
wheel  bucket  wagon  loader  and  multi- 
pedal  backfiller. 

KopPEL  Industrial  Car  &  Equip- 
ment Co.,  Koppel,  Pa. — Industrial  cars, 
track  and  batch  box. 

Monarch  Tractors,  Inc.,  Water- 
town,  Wis. — Monai-ch  industrial  tractor 
with  snovi^plow  attachment. 

L.  P.  Green,  Chicago  —  Power  drag 
scraper. 

Equipment  Corp.,  of  America,  Chi- 
cago— Rebuilt  machinery. 

March-Capron  Co.,  Chicago — 21-cu. 
ft.  mixer  for  central  mixing  plant. 

Baldwin  Chain  &  Mfg.  Co.,  Wor- 
cester, Mass.  —  Steel  and  malleable 
chain  and  Westland  friction  clutch. 

The  Owen  Bucket  Co.,  Cleveland, 
Ohio — Grab  bucket. 

Stroud  &  Co.,  Omaha,  Neb. — Photo- 
graphs of  elevating  graders  and  dump 
wagons. 

Black  &  Decker  Mfg.  Co.,  Baltimore 
— Electric  drill  and  loadometer. 

Highway  Trailer  Co.,  Edgerton, 
Wis. — Steel  trailer  and  side-dump  body. 

Fredric  Greer,  Chicago  —  Two- 
wheeled  steel  trailers. 

Thew  Shovel  Co.,  Lorain,  Ohio  — 
Photographs  of  various  models  of 
shovels. 

P.  J.  Lewis  Mfg.  Co.,  Chicago — As- 
phalt paving  and  roofing  specimens. 

The  Barnes  Mfg.  Co.,  Mansfield, 
Ohio  —  The  Barnes  quadruplex  pump, 
centrifugal  and  diaphragm  pumps. 

American  Casting  Co.,  Birmingham, 
Ala.  —  Cast-iron  culvert,  drain  and 
sewer  pipe. 

Martin-Parry  Corp.,  Chicago — Steel 
dump  bodies. 

Columbian  Steel  Tank  Co.,  Kansas 
City,  Mo. — Steel  dump  body  and  gas 
tank. 

The  Osgood  Co.,  Marion,  Ohio — En- 
gine for  Model  18  Osgood  3-yd.  revolv- 
ing steam  shovel,  swing  engine  and 
parts. 


Wisconsin  Motor  Mfg.  Co.,  Mil- 
waukee— Three  models  complete  4-  and 
6-cylinder  gas  motors. 

Chris  D.  Schramm  &  Son,  Inc., 
West  Chester,  Pa.  — ■  Air  compressors 
and  pumps. 

David  White  Co.,  Milwaukee — Sur- 
veying and  drawing  instruments. 

Chicago  Steel  Tape  Co.,  Chicago — 
Tapes,  rods,  engineers'  and  contractors' 
instruments. 

Truscon  Steel  Co.,  Youngstown, 
Ohio — Truscon  highway  products,  flat 
sheet  reinforcement  and  hy-rib  lath. 


Products  of  185 

Manufacturers 

Exhibited  at 

Good  Roads  Show, 

Chicago 


National  Paving  Brick  Mfg.  Assn., 
Cleveland — Literature  on  paving  brick. 

R.  F.  Conway  Co.,  Chicago  —  Gil- 
sonite  asphalt  paints,  joint  fillers  and 
plastic  cement. 

Municipal  &  County  Engineering, 
Indianapolis — Magazines. 

The  Texas  Co.,  New  York — Liter- 
ature Texco  asphalt  products. 

Heil  Co.,  Milwaukee — Steel  gravity 
dump  bodies  vnth  hydro  hoists. 

Concrete  Steel  Co.,  New  York  — 
Full  line  of  Havemeyer  reinforcing 
products,  bars,  ties,  spacers,  beam  sad- 
dles and  separators,  chairs  and  curb 
bars. 

Electrical  &  Specialty  Supply  Co., 
Chicago — ^^Mushroom  street  traffic  light. 

Domestic  Engine  &  Pump  Co.,  Ship- 
penburg,  Pa. — Gasoline  pumping  out- 
fits, diaphragm  pumps,  hoists  and 
power  units. 

Turbine  Sewer  Machine  Co.,  Mil- 
waukee— Sewer  cleaners. 

The  Maxon  Co.,  Milwaukee  —  Con- 
crete road  finisher. 

Titan  Truck  Co.,  Milwaukee,  Wis. — 
Subgi-ade  trucks  for  batch  hauling,  wet 
mix,  asphalt,  gravel  or  grading. 

Waukesha  Motor  Co.,  Waukesha, 
Wis. — Truck  and  tractor  motors. 

Reo  Motor  Car  Co.,  Lansing,  Mich. 
— "Speed  Wagon,"  gravity  dump  and 
hoist  bodies. 

Root  Spring  Scraper  Co.,  Kalama- 
zoo, Mich.  —  "Michigan"  good  roads 
maintenance  scraper. 

Atterbury  Motor  Car  Co.,  Buffalo, 
N.  Y. — Motor  trucks,  dump  bodies  and 
hydro  hoists. 

Barber  Asphalt  Paving  Co.,  Phila- 
delphia— Iroquois  road  roller,  samples 
of  Trinidad  and  Bermudez  Lake  as- 
phalt. 

Le  Roi  Co.,  Milwaukee — Truck,  trac- 
tor and  construction  equipment  engines. 

The  Philip  Carey  Co.,  Lockland, 
Cincinnati — Elastite    expansion    joints. 

Western  Wheeled  Scraper  Co., 
Aurora,  111. — Elevating  graders,  plows, 
scrapers,  dump  wagons,  batch  bodies 
and  contractors'  machinery. 

Clark  Trucktractor  Co.,  Buchanan, 
Mich. — Trucks  and  tractors. 

WiAKD  Plow  Co.,  Batavia,  N.  Y. — 
Contractors'  plows. 

G.  A.  Schacht  Motor  Truck  Co., 
Cincinnati — Worm-drive   motor   ti'ucks. 

Manufactuuers'  Record,  Baltimore 
— Magazines. 

The  Stoughton  Truck  Co,,  Stough- 


ton.  Wis. — 2i-  and  3-ton  dump  tracks. 

General  Motors  Truck  Co.,  Pontiac, 
Mich. — Three  5-ton  dump  trucks. 

The  Hug  Lumber  &  Construction 
Co.,  Highland,  111.— Truck  turmtable 
and  blade-type  of  subgrader. 

Oliver  Chilled  Plow  Co.,  South 
Bend,   Ind. — Contractors'  plows, 

Warner  Mfg.  Co.,  Beloit,  Wis.  — 
Heavy  duty  trailer  reversible  bottom 
and  new  side  dump  types. 

Rice  Equipment  Co.,  Chicago  — 
Fordson  tractor,  industrial  type. 

Field  Body  Corp.,  Chicago — New  li- 
yd.  dump  body  for  Ford  truck  chassis. 

Indiana  Motor  Truck  Corp., 
Marion,  Ind.  —  2J-ton  dump  truck 
equipped  with  Heil  hoist. 

Good  Roads  Mach.  Co.,  Kennett 
Square,  Pa. — Grader  and  scarifier. 

Allis-Chalmers  Mfg.  Co.,  Mil- 
waukee —  Gasoline  tractor,  4-wheel 
type. 

Hadfield-Penfield  Steel  Co.,  Bucy- 
rus,  Ohio — New  crawler  traction  at- 
tachment for  rear  drive  on  Fordson 
truck,  Hp.  40  gasoline  crawler  tractor, 
new  Henneuse  design. 

Shaw-Enochs  Tractor  Co.,  Minne- 
apolis— Gasoline  tractor  with  scarifier 
attachment. 

Rogers  Tractor  &  Trailer  Co.,  Al- 
bion, Pa. — The  Rogers  four-wheel-drive 
tractor. 

Avery  Co.,  Peoria,  111. — "One  Man 
Road  Razer,"  a  new  combined  tractor 
and  road  blade  grader. 

F.  W.  Wilson  Machinery  Co.,  Chi- 
cago— General  line  of  contractors'  sup- 
plies. 

Koehring  Co.,  Milwaukee  —  New 
20-ton  locomotive  crane,  45-ft.  boom, 
multiplane  traction  treads,  equipped 
with  either  drag  line  or  orange  peel 
bucket.  Three  types  of  paving  mixer, 
including  21-cu.ft.  road  building  ma- 
chine with  adjustable  delivery  dump 
bucket,  7-cu.ft.  alley  paver  and  7-cu.ft. 
Dandy  mixer  with  batch  hopper  for 
sidewalk  and  building  work. 

Kissel  Motor  Co.,  Hartford,  Wis. — 
Road  truck  with  three-batch  compart- 
ments. Model  of  60-yd.  sand  and  stone 
storage  and  loading  hopper,  with  meas- 
uring boxes.  Turntable  vdth  circular 
track  for  motor  trucks  on  roadbuilding 
work. 

International  Motor  Co.,  New 
York — Two  types  of  2i-ton  Mack  road- 
building  truck,  one  with  a  10-ft.  wheel- 
base  designed  to  turn  on  a  subgrade 
and  the  other  with  a  12-ft.  wheelbase 
for  use  with  a  turntable.  A  900-gal. 
capacity  Mack-Cressy  road  sprayer 
mounted  on  a  Mack  chassis. 

Portland  Cement  Association,  Chi- 
cago— Educational  exhibit  of  photo- 
graphs, diagrams  and  model  showing 
operations  in  the  construction  of  a 
concrete  road.  Statistics  indicated  an 
equivalent  of  18-ft.  concrete  road  con- 
structed in  1921  of  5,864  miles  and  a 
total  to  date  of  22,495  miles.  Another 
diagram  indicated  the  effect,  this  year, 
of  the  fall  letting  of  highway  contracts. 
From  September  ■  to  December,  1921, 
inclusive,  more  than  $3,000,000  worth 
of  work  was.  awarded  each  month  as 
against  between  $1,000,000  to  $2,000,- 
000  each  month  during  the  previous 
year. 

White  Co.,  Cleveland  —  End-dump 
5-ton  road-building  trucks  and  2-ton 
batch  truck  with  two  compartments. 

Seibert  -  Millburn  Co.,  Columbus, 
0. — Lee  concrete  road  finisher. 

Malis  Powter  &  Supply  Co.,  Chicago 
— Surplus  army  tarpaulins. 
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General  Contractors'  Convention 

(.Concluded  from  p.  166.) 

Associated  General  Contractors  of 
America,  (1)  Express  their  sympathy 
and  accord  with  the  purpose  of  the 
investigations  in  progress  in  New  York 
and  Chicago;  (2)  instruct  their  com- 
mittee on  ethics  to  prepare  such  a 
"statement  of  principles  governing  the 
i-elations  of  contractors  with  owners, 
other  contractors,  workman,  manufac- 
turers and  dealers  that  the  illegal 
practices  disclosed  by  the  investigations 
named  shall  be  eliminated." 

Building  Practices  Discussld 
Two  leading  subjects  came  up  for 
consideration  at  the  sectional  meeting 
of  the  building  contractors:  (1)  Pro- 
cedure and  practice  of  members  un- 
dertaking work  within  the  jurisdiction 
of  a  local  chapter  other  than  that  of 
which  they  are  a  member;  and  (2), 
incomplete  and  partial  plans  by  archi- 
tects and  engineers  requiring  con- 
tractors to  complete  plans  and  assume 
responsibility  for  design  properly  the 
duty  of  the  architect  and  engineer. 

Discussion  of  the  first  subject  was 
crystallized  in  the  following  rules 
adopted  by  the  convention  in  general 
session: 

1.  Whenever  a  member  assumes  any 
contractual  operations  in  territory  within 
the  jurisdiction  of  a  local  chapter  other 
than  the  one  in  which  he  holds  member- 
ship, it  shall  be  his  duty  before  employing 
labor  in  the  various  crafts,  to  first  ascer- 
tain from  the  local  chapter,  the  prevailing 
wage  scale. 

2.  That  it  shall  be  the  duty  of  such 
member  to  offer  employment  to  the  vari- 
ous crafts  at  a  rate  of  remuneration  not 
more  than  the  prevailing  local  wage  scale 
as   ascertained   from   the    local   chapter. 

3.  That  in  case  of  difficulty  in  securing 
a,  sufficient  force  of  men  due  either  to 
the  magnitude  of  the  work  undertaken,  or 
to  a  prevailing  scarcity  of  skilled  men, 
the  member  conducting  such  operation  shall 
request  a  special  meeting  of  the  members 
of  the  local  chapter  having  jurisdiction, 
and  upon  such  meeting  being  called,  shall 
lay   the   matter  before   it. 

4.  That  it  shall  be  the  duty  of  the  local 
chapter  to  immediately  investigate  the  diffi- 
culties complained  of  and  to  attempt  in 
good  faith  to  relieve  such  difficulties  by 
whatever  methods  seem  best  under  the 
circumstances. 

5.  That  it  shall  be  the  duty  of  the 
contractor  from  outside  the  territory  to 
conform  to  the  .suggestions  of  the  local 
chapter  In  attempting  to  relieve  the  con- 
ditions complained  of.  without  interrupting 
the  prevailing  wage  scale. 

6.  That  should  the  method  suggested  by 
the  local  chapter  fall  to  relieve  the  situa- 
tion, the  outside  memlx-r  and  the  local 
chapter,  or  either  of  them,  shall  place  the 
entire  matter  before  the  Executive  Board 
of  the  Associated  General  Contractors  for 
Its    ruling,   and   such   ruling  shall    bo   final. 

7.  That  any  member  who  shall  refuse  to 
abide  by  any  such  ruling  of  the  board, 
after  due  notice  thereof,  In  writing,  shall 
be  subject  to  discipline  as  provided  for  by 
Section  7,  of  Article  II  of  the  Rules  of 
Procedure. 

No  official  action  was  taken  with 
respect  to  the  second  subject  but  in- 
dividual members  cited  many  cxamplc.i 
and  condemned  the  Rowing  practice 
of  architects  and  engineers  of  issuing 
partial  plans  for  the  contractor  to  de- 
velop.      It     was     contended     that     the 


practice  was  the  outcome  of  competition 
and  price  cutting  to  secure  commissions 
by  shifting  the  burden  of  designing  de- 
tails and  of  guaranteeing  safety  of 
design  for  construction,  to  the  con- 
tractor. 

Discussion  by  the  roads  section 
related  to  reduction  of  surety  com- 
pany premiums,  standard  materials 
contracts,  and  standard  methods  and 
equipment  for  highway  construction. 
It  was  summarized  in  a  series  of  reso- 
lutions to  this  effect: 

1.  That  a  reduction  in  the  cost  of  high- 
way construction  can  be  effected  through 
a  reduction  by  the  surety  companies  of 
tile  premiums  now  diarged  for  contract 
bonds. 

2.  That  a  reduction  in  the  cost  of  high- 
way construction  can  be  effected  through 
the  working  out  of  a  standard  form  of 
material  contract  which  will  be  more  bind- 
ing upon  both  parties  and  that  the  A.G.C. 
is  requested  to  appoint  a  committee  to 
confer  with  representatives  of  the  various 
material  associations  of  material  producers, 
looking  to  the  joint  formulation  and  adop- 
tion of  such  a  form  of  contract. 

3.  That  a  reduction  in  highway  con- 
struction cost  can  be  achieved  through  the 
working  out  of  a  greater  degree  of  stand- 
ardization of  methods  of  construction  and 
types  of  equipment  in  highway  construction. 
In  a  recent  editorial,  the  Engineering 
News-Record  stated  that  during  three 
years  of  intensive  activities,  highway  con- 
structors had  made  practically  no  progress 
in  the  matter  of  standardization  of  equip- 
ment and  methods  of  construction.  We 
ask  the  national  body  to  accept  this 
challenge  upon  the  part  of  the  highway 
contractors  of  America  and  appoint  a  com- 
mittee to  study  the  question  of  standardiza- 
tion of  equipment  and  construction  methods. 

4.  Since  recent  scientific  investigations 
have  disclosed  the  fact  that  hardness  of 
coarse  aggregates  in  concrete  pavements  is 
not  as  vital  to  the  construction  of  durable 
pavements  as  was  formerly  thought.  It 
is  the  opinion  that  a  reduction  in  highway 
construction  costs  can  be  secured  through 
a  lowering  of  the  present  requirements  of 
most  highway  specifications  as  to  hardness 
of  coarse  aggregate,  which  will  permit  the 
opening  up  of  additional  sources  of  supply 
and  it  is  requested  that  the  A.G.C.  take 
this  matter  up  with  the  American  Asso- 
ciation of  Highway  Officials  with  the  object 
of  lowering  the  minimum  requirements. 

Open  Shop  and  Open  MARKBas 
Advocated 

It  was  brought  out  in  the  discus- 
sions in  all  of  the  sectional  meetings 
that  restrictions  in  the  labor  and  mate- 
rials markets  were  placing  a  heavy 
burden  of  unnecessary  cost  on  construc- 
tion, and  as  the  result  of  separate 
actions  by  the  sections  the  convention 
in  general  assembly  took  formal  action 
as  follows: 

.Since  the  growth  of  trade  associations 
has  caused  the  CBlabllshments  of  trade 
agreements  and  practiced  which  hinder 
economic  distribution  and  restrict  the  right 
of  Individuals  to  buy  certain  construction 
materl.als  In  an  open  wholesale  market, 
and  necessitate  the  payment  of  a  differen- 
tial to  a  local  distribution  for  no  economic 
service  rendered. 

1.  This  Association  Is  unquallfte<lly  In 
favor  of  an  open  market  for  all  mate- 
rials neetled  In  the  construction  Industry, 
nnd  Is  resolutely  opposed  to  all  oomblna- 
ilons.  whether  of  manufacturers  or  con- 
tractors, whereby  prices  are  fixed  on  the 
market  or  controlle<l   In   favor  of  any  par- 


Transportation  Chief  Topic 
At  Am.  Soc.  C.  E.  Meeting 

Waterways,    Highways,    Railways    Re- 
viewed,  and   Recommendations   for 
Their  Betterment  Made 

Transportation  by  waterway,  high- 
way and  railway  was  discussed  thor- 
oughly and  certain  recommendations  as 
to  how  the  various  systems  of  transport 
could  be  bettered  were  made  at  the 
sixty-ninth  annual  meeting  of  the  Amer- 
ican Society  of  Civil  Engineers  in  New 
York  City,  Jan.  18-20.  Though  such 
discussions  formed  the  technical  part 
of  the  program,  alternative  features 
which  included  trips  to  engineering 
works  in  and  near  the  city,  and  social 
features,  including  a  dinner-dance  and 
a  smoker. 

Water  Transportation — The  first  ses- 
sion, unfortunately  sparsely  attended  on 
account  of  the  rival  excursion,  was 
devoted  to  "Water  Transportation," 
which  the  speakers  interpreted  to  mean 
ocean  transportation.  The  three  ad- 
dresses by  Dr.  Emory  R.  Johnson,  R.  H. 
M.  Robinson  and  Winthrop  L.  Marvin, 
in  effect  were  pleas  for  some  sort  of  a 
shipping  subsidy.  Samuel  O.  Dunn,  of 
Railway  Age,  argued  in  favor  of  closer 
relationships  of  ship  and  rail  haulage, 
and  for  such  rates  as  would  permit  the 
railways  to  compete  with  the  Panama 
Canal  in  transcontinental  carriage. 

Railway  Transportation  —  Three  of 
the  four  major  elements  that  go  to  make 
up  a  railroad  system  were  discussed 
on  the  afternoon  of  Jan.  18.  The 
speaker  representing  each  element  gave 
his  review  of  the  situation  and  recom- 
mended specific  action  to  alleviate  the 
general  industrial  depression  in  so  far 
as  the  railroads  figure.  The  first 
speaker  was  Howard  Elliott,  chairman 
of  the  Board,  Northern  Pacific  R.R. 
The  second  represented  the  operating 
employees — William  N.  Doak,  vice- 
president.  Brotherhood  of  Railway 
Trainmen,  of  Washington.  The  third 
was  Col.  F.  A.  Molitor,  chairman  of 
the  Board  of  Economics  and  Engineer- 
ing of  the  National  Association  of 
Owners  of  Railroad  Securities.  All 
agreed  that  the  railroads  were  in  a 
precarious  condition  and  further  rate 
reductions  might  throw  the  roads  into 
financial  ruin  or  return  them  to  gov- 

ticular  interest  and  against  the  Interests  of 
the  general  public;   and 

2.  This  association  is  equally  opposed 
to  any  combination  whether  of  labor  unions 
or  of  contractor."!,  whereby  the  right  to 
seek  or  furnish  employment  Is  limited 
to  any  particular  cla.ss  of  person.s.  members 
of   any  association,   organization    or   union. 

Program  ixir  1922 
Plans  for  the  association  activities 
in  1922  adopted  by  the  management  in- 
clude 45  subjects,  of  which  the  follow- 
ing are  of  particular  interest  to  engi- 
neers: (1)  Conference  of  construction 
cost  accountants  to  develop  a  standard 
system  at  cost  accounting;  (2)  Develop 
standard  estimating  forms  for  builders 
and  highway  contractors;  (.3)  Confer- 
ence on  standardization  of  equipment: 
(4)  Study  and  begin  standardization  of 
construction  methods;  (.5)  Complete  an 
equitable  rental  lease;  (6)  Formulate 
and  issue  a  code  of  ethics  for  con- 
tractors and  relations  with  subcon- 
tractors. A  budget  of  $175,000  for  the 
work  of  the  association  for  1922  wa« 
voted. 
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crnment  ownership,  all  three  of  the 
speakers  soundly  denouncing  such  pro- 
cedure. 

M.X.  Elliott  paid  a  tribute  to  the 
farsighted  men  who  had  created  such 
an  immense  transportation  system,  but 
assei-ted  that  in  the  present  crisis  the 
public  saw  only  "the  penny  of  failure" 
in  the  railroad  administration  and  en- 
tirely passed  over  "the  dollar  of  profit" 
feature.  He  asserted  that  the  railroads 
were  indispensable  to  the  great  growth 
that  the  country  had  experienced  in  the 
last  fifty  years,  but  that  they  had  not 
prospered  accordingly.  He  believed 
that  the  utmost  care  should  be  exer- 
cised in  reduction  of  freight  rate 
charges  in  order  to  bring  about  a 
further  general  deflation  in  prices.  A 
decrease  in  the  wages  of  railroad 
operatives,  he  said,  should  precede  any 
further  decrease  in  transportation 
charges. 

In  the  solution  of  the  railroad  prob- 
lem, Mr.  Elliott  pointed  out,  the  en- 
gineer might  contribute  (1)  a  lessen- 
ing in  the  tractive  effort  of  rolling 
stock;  (2)  a  decided  improvement  in 
terminal  facilities;  (3)  an  improve- 
ment in  water  and  fuel  stations;  and 
(4)  a  reduction  to  the  minimum  of 
the  dead  weight  of  rolling  stock.  The 
elimination  of  waste  all  through  the 
various  transportation  branches  were 
also  considered  a  job  in  which  the  en- 
gineer could  co-operate. 

For  Settling  Disputes 
Mr.  Doak  reviewed  the  various 
methods  by  which  decisions  in  railroad 
disputes  had  been  arrived  at  and 
assigned  to  each  class,  in  his  opinion, 
deficiencies  and  virtues.  The  greatest 
amount  of  mutual  benefit,  he  said,  had 
been  derived  from  bi-partisan  voluntary 
boards  of  adjustment.  Conciliation, 
mediation  and  arbitration  had  all 
served  their  purposes  and  were  effica- 
cious in  certain  instances,  but  the 
voluntary  bi-partisan  board  had  so  far 
proven  its  superior  merit. 

As  suggestions  which  would  mate- 
rially clear  up  difficulties  usually  exist- 
ing between  the  transportation  em- 
ployer and  employee,  he  off'ered  the 
following: 

1.  That  agencies  be  established  for 
the  prompt  appointment  of  mediation, 
arbitration  and  conciliation  boards. 

2.  That  bi-partisan  boai'ds  should 
be  established  to  decide  disputes  the 
three  foregoing  boards  were  unable  to 
agree  upon. 

3.  That  a  fair  trial  be  given  the 
I'ailroad  1  abor  Board  and  that  this 
latter  bodj  dispose  of  cases  which  the 
foregoing  bodies  would  be  unable  to 
solve. 

4.  That  agencies  be  established  for 
determining  the  exact  truth  regarding 
transportation  conditions  and  that  such 
truth  be  disseminated  to  the  general 
public   through    reputable    publications. 

5.  That  both  transportation  em- 
ployees and  employers  unite  in  a  cam- 
paign of  education  which  would  reveal 
the  true  facts  in  connection '  with  the 
I'ailroad   situation. 

These  suggestions,  if  carried  out,  he 
felt  would  eliminate  a  great  deal  of 
the  animus  exhibited  in  newspaper 
editorials  and  in  private  and  public 
conversation — animus  that  was  based  on 
half  truths  which  he  characterized  as 
being  :^ar  worse  than   whole   untruths. 

Col.  F.  A.  Molitor,  representing  the 
security  holders,   deplored   the   present 


lack  of  credit  of  railroad  securities  as- 
serting that  the  causes  contributing  to 
the  decline  in  their  value  were  in 
addition  to  the  Adamson  law,  (1)  a 
refusal  to  increase  rates  in  1916;  (2) 
government  operation  of  the  railroads 
with  the  attendant  loss  in  operating 
efficiency;  (3)  the  raising  of  the  wages 
in  July,  1920;  (4)  the  proposed  aboli- 
tion of  the  6  per  cent  return  provision 
on  net  operating  income;  (5)  the  ex- 
treme deliberation  exhibited  by  Con- 
gress and  other  governmental  bodies 
in  the  adjustment  of   railroad   claims. 

Molitor  Offers  Remedies 

As  remedies  to  the  present  situation 
he  suggested  (1)  discontinuation  of 
general  freight  reductions;  (2)  ad- 
justment of  railroad  labor  compensation 
to  the  level  of  living  costs;  (3)  the 
incorporation  of  the  Railroad  Labor 
Board  within  the  Interstate  Commerce 
Commission;  (4)  the  continuance  of 
the  6  per  cent  return  provision  as  a 
fair  percentage  for  bond  holders  of 
railroad  securities;  (5)  and  a  strict 
financial  supervision  of  union  organ- 
izations and  the  elimination  of  radical- 
ism from  the  ranks  of  such  organiza- 
tions. 

Col.  Molitor  asserted  that  not  only 
would  the  report  his  committe  is  about 
to  make  declare  for  certain  economies 
in  operation  and  terminal  facilities,  but 
would  suggest  or  provide  financial 
means  for  their  accomplishment. 

Sessions  on  Roads 

Highivay  Transportation — The  three 
sessions  devoted  to  highway  engineer- 
ing, financing  and  bonding,  administra- 
tion and  motor  vehicle  control  devel- 
oped papers  and  discussions  mostly 
general  in  character.  Pointing  out  the 
extent  of  expenditure  in  the  last  two 
years  in  highway  construction  and  the 
lag  of  construction  behind  the  use  of 
motor  vehicles,  T.  H.  MacDonald, 
Chief,  U.  S.  Bureau  of  Public  Roads, 
called  for  a  development  of  state  high- 
way engineering  organizations  and  of 
courses  in  engineering  schools  directed 
more  particularly  to  the  training  of 
highway  engineers.  With  10,000  en- 
gineers now  engaged  in  highway  work, 
the  developing  program,  he  stated, 
called  for  an  accretion  of  1,000  to  1.^00 
annually  to  be  supplied  by  the  engineer- 
ing colleges. 

The  specific  organization  of  a  state 
highway  engineering  department  was 
presented  as  represented  by. the  Penn- 
sylvania Highway  Department  by  Col. 
W.  D.  Uhler,  chief  engineer.  Education 
and  efficiency  of  inspectors  were  laid 
down  as  the  prime  essentials  of  good 
construction.  In  financing  highway 
development,  bond  issues  were  depre- 
cated by  J.  N.  Cole,  Massachusetts 
State  Department  of  Public  Works, 
who  urged  a  "pay-as-you-go"  con- 
struction policy  in  all  states. 

E.  A.  St.  John  and  E.  E.  LunB, 
speaking  for  liability  insurance  com- 
panies defended  high  premiums  as 
warranted  by  the  high  risks  of  business. 
A  disclaimer  of  especial  hazard  was 
entered  by  F.  S.  Greene  former  state 
highway  commissioner  of  New  York, 
who  urged  legislation  proceeding  for 
self -insurance  by  the  s':ate.  Motor 
vehicle  taxation,  motor  vehicle  traffic 
control,  and  the  relations  of  highway 
to  other  transportation  systems  were 
discussed. 


Akron  to  Choose  New  City 
Manager  Soon 

Applications  for  the  position  of  city 
manager  of  Akron,  Ohio,  are  being  re- 
ceived by  a  special  committee  of  the 
City  Council  consisting  of  Joe  O'Neill, 
W.  R.  Palmer  and  J.  P.  Frisby.  The 
salary  is  .$7,.500  a  year  in  place  of  the 
$10,000  received  by  William  J.  Laub, 
who  filled  the  position  until  the  first  of 
the  year.  Several  applications  from 
non-residents  have  been  received,  but 
it  is  thought  unlikely  that  a  non-resi- 
dent will  be  appointed  if  a  satisfactory 
Akron  man  can  be  secured. 


Extra  Meetings  To  Be  Held 
by  Am.  Soc.  C-  E. 

Board   Direction   Holds   Quarterly   Ses- 
sion— Other  Action  Taken — Conven- 
tion  Date   Unsettled 

At  the  regular  quarterly  meeting  of 
the  Board  of  Direction  of  the  American 
Society  of  Civil  Engineers,  held  in  New 
York  City  during  the  annual  convention 
last  week,  action  was  taken  whereby 
two  more  meetings  of  the  society  will 
be  held  during  the  year,  in  addition  to 
the  convention  and  the  annual  meeting. 
The  first  of  these  is  to  be  held  in 
Dayton  on  April  5  and  6  and  the  sub- 
ject to  be  discussed  will  be  "Flood  Con- 
trol." The  second  will  be  held  during 
October  some  place  on  the  Pacific  Coast, 
probably  San  Francisco,  and  "Water 
Power  Problems"  will  form  the  chief 
topic  of  discussion.  It  is  probable  that 
these  extra  meetings  will  be  held  in 
April  and  October  each  year  and  sym- 
posia upon  the  most  live  engineering 
topics  will  be  discussed. 

The  place  and  date  of  the  society's 
annual  convention  have  not  yet  been 
decided  upon,  though  it  is  probable  that 
it  will  be  in  Maine  either  late  in  June 
or  early  in  July. 

The  Board  also  approved  a  plan 
whereby  there  shall  be  paid  to  each 
of  the  local  sections  $1  per  member  per 
year  for  the  maintenance  of  such  local 
sections.  Such  a  plan  it  is  believed  will 
gi-eatly  stimulate  membership  cam- 
paigns among  the  local  sections. 

The  acting  secretary  of  the  society 
was  instructed  to  request  all  local  sec- 
tions to  consider  the  question  of  the 
society's  becoming  a  member  of  the 
Federated  American  Engineering  Soci- 
eties, and  report  the  sentiment  before 
the  next  meeting  of  the  Board  of  Di- 
rection on  April  3. 

Approval  was  given  the  formation  of 
student  chapters  at  the  following  insti- 
tutions: Carnegie  Institute  of  Tech- 
nology, Georgia  School  of  Technology, 
I^afayette  College,  Lehigh  University, 
Montana  State  College,  University  of 
Missouri,  Ohio  State  University,  and 
Virginia  Polytechnic  Institute.  Forma- 
tion of  a  local  section  of  the  society 
at  Toledo,  Ohio,   was  also   approved. 

Tlie  following  committees  were  an- 
nounced: 

Executive  Committee. — John  R.  Free- 
man, chairman;  Robert  Ridgway,  vice- 
chairman;  A.  P.  Davis,,  George  H.  Peg- 
ram,  George  S.  Webster. 

Publications     Committee John     R. 

Freeman,  chairman;  J.  J.  Yates,  C.  W. 
Hudson,  R.  L.  Humphrey,  C.  E. 
Grunsky. 

Public  Relations  Committee. — Baxter 
L.  Brown,  chairman;  Leonard  Metcalf, 
Onward  Bates,  G.  R.  Putnam,  A.  H. 
Markwart. 


January  26,  1922 


ENGINEERING     NEWS-RECORD 


173 


Engineering  Societies 


Calendar 

Annual  Sleetmgs 

AMERICAN  CONCRETE  INSTITUTE, 
Detroit.  Mich.  ;  Annual  Conven- 
tion. Cleveland.  Ohio,  Feb.   13-16. 

AMERICAN  RAILWAY  BNGlNfeER- 
ING  ASSOCIATION.  aiicago ; 
Annual  Convention,  Chicago,  March 
14-16. 


The    Rochester   Engineering    Society 

will  hold  its  quarter-centennial  dinner 
on  March  18.  At  the  dinner,  five  prizes, 
awarded  by  individual  members  of  the 
society,  will  be  presented  to  the  win- 
ners of  the  competition  for  the  best 
papers  on  engrineering-  topics.  The  com- 
petition is  open  to  all  members  of  the 
society.  Papers  should  reach  the  secre- 
tary on  or  before  noon  of  Feb.  20. 
There  will  be  a  first  prize  of  $50,  sec- 
ond prize,  $25;  thii-d  prize,  $15;  fourth 
prize,  $10;  fifth  prize,  $5.  Further  in- 
formation regarding  the  competition 
may  be  obtained  from  the  secretary. 


Personal  Notes 


p.  F.  Campbell  was  elected  bor- 
ough engineer  of  Lilly,  Pa.,  at  a  recent 
meeting  of  the  council. 

D.  A.  T  o  M  L I  N  S  o  N,  who  has  been 
for  the  past  two  years  connected  with 
the  structural  bureau  of  the  Portland 
Cement  Association,  has  been  made 
manager  of  the  newly  organized  rail- 
way bureau.  The  purpose  of  the  new 
bureau  is  the  compilation  and  presenta- 
tion to  railroad  officials  of  authorita- 
tive data  on  railroad  uses  of  concrete. 

John  P.  Kennedy,  civil,  mining 
and  mechanical  engineer  with  the  Penn- 
sylvania railroad  has  been  appointed  a 
member  of  the  Board  of  Public  Utili- 
ties, Los  Angeles,  Cal. 

A.  C.  Wood,  hydraulic  engineer 
with  the  Oliver  Iron  Mining  Co.,  Du- 
luth,  Mich.,  has  resigned  to  accept  a 
similar  position  with  the  Chile  Ex- 
ploration Co.,  Chile,  South  America. 

H.  W.  Coleman  has  been  ap- 
pointed director  of  the  department  of 
Public  Works,  of  the  city  of  Albany, 
Ga. 

C.  E.  Shearer  and  W.  W.  Wes- 
3  E  L  I.  are  the  engineer  and  contractor 
members  respectively,  of  a  commission 
recently  named  to  revise  the  building 
code  of  Memphis,  Tenn. 

The  Cahii,  i^-V  e  n  s  a  n  o  Co., 
contracting  engineers  of  San  Francisco, 
have  dissolved  partnership.  All  exist- 
ing contracts  will  be  completed.  John 
R.  Cahill  and  Edward  G.  Cahill  have 
formed  an  engineering  firm  under  the 
name  of  Cahill  Bros,  and  H.  C.  Ven- 
sano  will  engage  in  the  contracting 
business. 

Patrick  H.  Fitzpatrick  has 
been  appointed  superintendent  of 
streets  for  the  city  of  Bridgeport,  Conn., 
for  a  term  of  two  years. 

J  A  M  F,  H  A.  M  r  E  L  R  o  Y,  city  engi- 
neer of  Bridgeport,  Conn.,  has  been  re- 
appointed for  a  term  of  two  years.  He 
will  also  take  over  the  duties  of  the  su- 
perintendent of  construction,  which 
office  was  abolished  in  December. 


Henry  Gordon  Hinkle,  for 
four  years  city  manager  of  Altoona, 
Pa.,  has  accepted  a  position  of  city 
manager  and  chief  engineer  of  Colum- 
bus,  Ga.  

L.  L.  P  E  A  R  s  A  L  L,  formerly  division 
engineer  for  the  state  highway  depart- 
ment Kentucky,  has  been  made  chief 
locating  engineer. 

Harry  S.  Riddel l,  former  su- 
pervising engineer  of  the  Happy  Val- 
ley Irrigation  District,  has  been  made 
resident  engineer  for  the  Tule  Irriga- 
tion District  and  the  Baxter  Creek  Irri- 
gation District. 

Johns.  Galvin,  secretary  of  the 
state  highway  commission  of  Cali- 
fornia, has  been  appointed  a  member  of 
the  state  civil  service  commission. 

George  W.  Borden  has  been 
made  chief  engineer  of  the  department 
of  highways  for  the  state  of  Nevada. 
Mr.  Borden  has  been  acting  chief  since 
the  resignation  of  C.  C.  Cottrell  last 
September. 

John  J.  Cox,  engineer  manager 
of  the  Washtenau  county  (Michigan) 
road  commission,  has  resigned  and 
A.  R.  Bailey  of  the  firm  of  Bailey  and 
Atwell  has  been  appointed  to  take  his 
place. 

Charles  Wheatley  of  the 
Georgia  State  Highway  Department 
has  been  made  city  engineer  of  Ameri- 
cus,  Ga. 

Edwin  F.  Wendt,  consulting 
engineer,  has  opened  an  office  in  Wash- 
ington, D.  C,  for  the  general  practice 
of  engineering  in  connection  with  valua- 
tion, financing,  consolidation  and  reg- 
ulation of  railroads,  telegraphs,  water 
lines  and  other  common  carrier  prop- 
erties. He  was  formerly  a  member  of 
the  engineering  board.  Bureau  of  Valua- 
tion, Interstate  Commerce  Commission, 
in  charge  of  the  Eastern  District.  Mr. 
Wendt  was  graduated  from  Geneva  Col- 
lege in  1888  and  received  the  honorary 
degree  of  doctor  of  science  in  1913. 
After  graduation  he  entered  the  service 
of  the  Pittsburgh  and  Lake  Erie  R.R. 
at  Pittsburgh,  Pa.,  and  was,  until  he 
entered  government  service,  engineer  in 
charge,  in  various  capacities,  of  con- 
struction and  maintenance  work.  He 
was  a  member  of  the  New  York  Cen- 
tral Lines  engineering  committee,  1907- 
1913;  member  of  the  commission  to 
inspect  the  government  railroad  m 
Alaska  in  1917;  president  of  the  Amer- 
ican Railway  Engineering  Association 
in  1913;  and  president  of  the  Washing- 
ton Society  of  Engineers   in    1918. 


Obituary 


Lewis  S.  Sadler,  commissioner 
of  the  Pennsylvania  State  Highway  De- 
partment, died  at  his  home  in  Carlisle 
Jan.  20  after  a  brief  illness.  Mr.  Sad- 
ler was  born  in  Carlisle  in  March,  1874. 
He  was  a  member  of  the  class  of  1895  at 
Yale  and  later  graduated  from  the 
Law  School  of  Dickinson  College.  He 
practiced  law  several  years  and  became 
interested  in  political  and  financial  mat- 
ters in  Pennsylvania.  During  the  war 
he  was  executive  officer  of  the  Pennsyl- 
vania Committee  of  Public  Safety  and 
the  Council  of  National  Defense,  giving 
his  services  without  salary.  He  was 
appointed    commissioner    of    the    state 


highway  department  in  January,  1919. 
During  the  three  years  since  he  as- 
sumed direction  of  the  department, 
nearly  1,400  miles  of  main  highway 
have  been  constructed  and  nearly  $75,- 
000,000  spent  on  road  construction  and 
maintenance.  Geo.  F.  Biles,  deputy 
commissioner,  becomes  acting  commis- 
sioner pending  the  selection  of  a  com- 
missioner by  the  governor. 

Eugene  D.  LaFleur,  chief 
engineer  of  the  Canadian  Department 
of  Public  Works,  died  suddenly  at  his 
home  in  Ottawa.  He  was  in  charge  of 
the  surveys  of  the  Georgian  Bay  Canal 
in  1904-1905  and  was  appointed  to  his 
late  position  immediately  after  the  com- 
pletion of  the  survey. 

Michael  Angelo  Clarke^ 
pioneer  engineer  and  contractor  died 
recently  in  San  Francisco  at  the  age  of 
90.  He  was  born  in  New  York  State 
but  nio.st  of  his  work  has  been  done  in 
the  west  to  which  he  went  in  1850  to 
build  the  state  prison  at  Folsom,  Cal. 


William  H.  Bradley,  Gas  Engineer 

William  II.  Bradley,  chief  engineer 
of  the  Consolidated  Gas  Co.,  of  New 
York,  for  36  years,  died  suddenly  of 
heart  failure  on  January  18,  at  the  age 
of  84. 

Mr.  Bradley  was  born  in  New  Haven, 
Conn.,  in  1838  and  received  his  educa- 
tion in  the  common  schools  of  that  city. 
He  served  for  a  time  in  the  mechanical 
department  of  a  large  manufacturing 
establishment  in  New  Haven,  coming 
from  there  to  the  Continental  Iron 
Works,  in  New  York,  as  construction 
engineer.  That  company,  which  carried 
out  a  number  of  large  government  con- 
tracts, in  1862  built  Ericsson's  Monitor, 
which  subsequently  defeated  the  iron- 
clad Mcrrivuw,  and  Mr.  Bradley,  who 
took  an  active  part  in  the  building  of 
the  vessel,  had  the  opportunity  of  con- 
tributing to  its  success  by  valuable 
criticisms  and  suggestions.  At  the  close 
of  the  war  he  went  to  western  Penn- 
sylvania where  he  had  become  inter- 
ested in  oil  discoveries,  but  he  returned 
in  1870  to  the  Continental  Iron  Works, 
taking  charge  of  the  gas  plant  and  gas 
holder  departments. 

One  of  the  first  gas  plants  built  under 
his  supervision  was  that  of  the  Munic- 
ipal Gas  Works,  in  West  44th  St.,  New 
York.  After  the  completion  of  this 
plant  Mr.  Bradley  became  engineer  for 
the  Municipal  Gas  Light  Co.,  at  the 
same  time  acting  as  engineer  for  the 
Metropolitan  Gas  Light  Co.  The  Con- 
solidated Gas  Co.  was  incorporated  in 
1884,  and  two  years  later  Mr.  Bradley 
became  chief  engineer  of  the  company, 
remaining  in  this  position  until  his 
death. 

After  an  ext<>nded  trip  to  Europe, 
where  he  .studied  gas  plants  in  various 
countries,  Mr.  Bradley  made  a  survey 
of  the  gas-supply  situation  of  New 
York,  which  convinced  him  that  the 
time  would  come  when  gas  for  the  city 
would  have  to  be  manufactured  outside 
of  Manhattan  Island.  This  conclusion 
resulted  in  the  construction  of  the 
largest  gas  plant  in  the  world,  at  As- 
toria, Long  Island,  a  plant  constructed 
in  every  detail  according  to  Mr.  Brad- 
ley's designs.  Only  ten  days  before  his 
death  Mr.  Bradley  had  visited  the  As- 
toria plant  where  he  saw  the  newly 
completed  15,000,000-cu.ft.  gas  holder 
put  into  operation,  the  second  holder  of 
this  capacity  built  under  his  plans. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Lumber  Business  Starts  Recovery 
After  Holiday  Slump 

Reports  from  various  mill  centers  to 
the  American  Wholesale  Lumber  Asso- 
ciation indicate  a  lIow  recovery  in  lum- 
ber demand  for  the  first  week  after  the 
usual  holiday  recession.  Production  was 
at  68  per  cent  of  normal,  new  busi- 
ness at  59  per  cent  of  normal  and  shiji- 
ments  at  62  per  cent.  Yellow  pine  or- 
ders exceeded  fir  orders  for  the  first 
time  since  Dec.  3,  1921.  On  the  Pacific 
Coast  both  rail  and  export  orders  fell 
off,  although  moderating  weather  per- 
mitted rail  shipments  in  excess  of  the 
last  of  November,  1921. 


Construction  Outlook  for  Spring  60  Per  Cent 
Better  Than  a  Year  Ago 

Construction  Contracted  for  in  Last  Quarter  of  1921 
Probably  Totaled  $6.50,000,000 


IMMEDIATE  prospects  for  spring 
construction  can  best  be  estimated  by 
examining  the  figures  for  contracts 
awarded  in  the  last  quarter  of  1921. 
The  total  for  this  period  was  $300,000,- 
000,  as  against  $267,000,000  in  October, 
November  and  December  of  1920.  Plac- 
ing these  two  totals  on  a  1913  purchas- 
ing basis   (by  applying  E.  N.-R.'s  Con- 


amounts  to  nearly  50  per  cent  of  total 
construction. 

Table  II  presents  F.  W.  Dodge's  sta- 
tistics of  residential  contracts  awarded 
in  December,  1921,  in  the  Northeastern 
quarter  of  the  United  States.  These 
figures  include  prices  of  all  apartments, 
flats  and  tenements,  all  dwellings, 
barns  and  farm  buildings,  dormitories 


TABLE  I.— VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  IN  LAST  QUARTER  OF  1921  AND  1920 


Waterworks 

Sewers 

Bridges 

Excav.  &  Dredging. 
Streets  and  Roads.  . 
Industrial  Works .  . . 

Buildings 

Miscellaneous 

Federal  Gov't 

Railways 

Total   


Middle 

New  England       Atlantic 

$40,000  $7,607,909 

34,000  1,803,809 

50,000  516,135 

157,765 

2,000,000  20,773,540 

2,890,000  9,670,141 

15,313,753  44,829.207 

400,000  3,778,446 

574,749  1,159,684 

3,867,138 

$21,302,502  $94,163,774 


Southern 
$168,665 
305,662 
516,945 
217,000 

Middle  West 

$3,650,159 

3,152,888 

1,680,452 

261,431 

12,491,001 

11,630,406 

58,198,066 

1,768,439 

1,331.913 

50,000 

$94,214,755 

West  of  Miss. 

$4,497,335 

1,826,222 

957,312 

1,359,143 

13,245,978 

4.106,678 

20,318,722 

546,834 

151,915 

Western 
$420,399 
957,380 
919,146 

Total  for  Last 

Three  Months  1921 

$16,384,467 

8,079,961 

4,639.990 

1.995,339 

66,130,879 

32,593,042 

154,798,916 

10,113,664 

4,537,435 

Total  for  Last 

Three  Months  I92C 

$14,370,827 

15,590,635 

6,098.853 

2,335,059 

11,500,952 

2,263,350 

13,199,790 

554,080 

220,859 

50,000 

6,119,408 
2,032.567 
2.939,378 
3,065,865 
1,098,315 

36,171,020 
73.421,349 
83,731, 5&0 
24,655,879 
10,835,816 

$28,997,303 

$47,010,139 
Grand  Total. 

$17,552,458 

. .  $299,273,693 

$267,220,998 

Labor  Trouble  Grows  More 
Serious  in  Chicago 

Citizens'     Committee     Issues     Booklet 

Naming    1,000   Contractors   Who 

Support  Landis  Award 

The  resignation  of  Thomas  S.  Kear- 
ney, president  of  the  Chicago  Building 
Trades  Council,  and  the  election  in  his 
place  of  William  Cunan  of  the  plum- 
bers' union  and  a  leader  in  opposition 
to  the  Landis  award  is  taken  as  a  direct 
throwing  down  of  the  gauntlet  to  the 
citizens'  committee  to  enforce  the  Landis 
award.  Mr.  Kearney,  while  militant, 
was  inclined  to  live  up  to  the  arbitra- 
tion proceedings.  Mr.  Curran,  whose 
ascendancy  is  said  to  have  the  backing 
of  "Big  Tim"  Murphy,  a  labor  leader 
recently  convicted  of  conspiracy  to  rob 
the  United  States  mails,  is  almost  sure 
to  precipitate  strikes  and  cessation  on 
all  building  work  where  non-union  men 
are  employed.  In  fact  slugging  parties 
have  already  begun. 

The  citizens'  committee  is  optimistic 
and  has  issued  a  booklet  containing 
nearly  1,000  names  of  contractors  and 
sub-contractors  who  have  pledged  them- 
selves to  work  in  accordance  with  the 
Landis  award.  The  committee  has  an- 
nounced that  it  is  prepared  to  furnish 
contractors  or  mechanics  in  the  follow- 
ing trades  which  have  been  declared 
open  shop.  Carpenters,  plumbers,  sheet- 
metal  workers,  lathers,  cement  finishers, 
hoisting  engineers,  fixture  hangers,  slate 
and  tile  roofers  and  composition  roofers. 

Decision  in  the  injunction  proceeding.s 
brought  by  the  carpenters'  union  to 
restrain  the  work  of  the  citizens'  com- 
mittee  is   expected   this   week. 

Funds  above  ,$1,000,000  in  amount, 
much  of  it  in  small  amounts  by  the  gen- 
eral public,  have  been  subscribed  to- 
ward ,the  $3,000,000  figure  deemed 
necessary  to  finance  the  committee. 


struction  Cost  Index  Number  covering 
the  two  periods)  gives  $174,000,000  and 
$105,000,000,  respectively,  as  the  com- 
parative constructive  values  of  con- 
tracts let  in  the  last  quarter  of  1921 
and  1920.  This  means  that  the  volume 
of  construction  actually  in  immediate 
prospect  is  66  per  cent  in  excess  of 
last  spring's  volume. 

Table  I  gives  the  money  value  of  en- 
gineering construction  work  awarded  in 
the  last  quarter  of  1921  on  all  classes 
throughout  the  country  for  the  six 
groups  of  states,  according  to  the 
regular  weekly  arrangement  in  Con- 
struction  News.     The  next  to  the  last 


TABLE  II.— RESIDENTIAL  CONTRACTS  LET 
IN  DECEMBER,   1921 

Per  Cent 
of  Total 
Number  Con- 

District  Projects        Value       struction 

Boston 785       $17,358,700      65 

NewYork 1,141  44,071,500       70 

Philadelphia 594         12,097,100       36 

Pittsburgh 661  8,640.100       38 

Chicago 806  16,382,400       35 

Minneapolis 249  2,346,900       27 

Total 4,236     $  1 00,896,700      50 


column  gives  the  totals  on  each  class  of 
construction  for  the  entire  country,  and 
these  may  be  compared  with  the  1920 
totals  shown  in  the  last  column.  In 
this  comparison  it  must  be  borne  in 
mind  that  the  construction  dollar  in  the 
last  quarter  of  1920  was  worth  only  39 
cents,  as  against  58  cents  in  the  same 
period  of  1921. 

It  must  also  be  understood  that  En- 
f/iiieeriv!/  Newa-Rerord  publishes  in 
Construction  News  only  those  projects 
which  exceed  specified  minimum  costs: 
$150,000  for  commercial  buildings,  $40,- 
000  for  industrial  works,  and  $25,000 
for  public  improvements.  Further- 
more, no  account  is  taken  of  ordinary 
residential  construction  which  probably 


and  private  garages.  The  last  column 
gives  the  ratio  of  residential  construc- 
tion in  each  district  to  the  total  con- 
struction reported  for  that  district. 

Accepting  $300,000,000  as  the  value 
of  important  engineering  contracts 
awarded  in  the  United  States  in  the 
last  half  of  1921,  the  total  value  of  all 
construction  in  the  country  awarded  in 
this  period  will  aggregate  approxi- 
mately $650,000,000. 


Westinghouse  Electric  Receives 
$2,000,000  Japanese  Order 

The  Westinghouse  Electric  Interna- 
tional Co.  announces  that  it  has  re- 
ceived from  its  Japanese  agent,  Takata 
&  Co.,  an  order  from  the  Daido  Elec- 
tric Power  Co.  of  Japan  for  electrical 
apparatus  for  two  large  hydro-electric 
plants.  The  total  value  of  this  order 
is  about  $2,000,000.  These  hydro-elec- 
tric plants  are  to  form  a  part  of  a 
super-power  system  for  the  Tokio  dis- 
trict, similar  to  that  now  under  con- 
struction for  the  area  between  Boston 
and  Washington.  The  current  is  to 
be  transmitted  at  154,000  volts. 

Work  has  been  started  at  the  plant 
of  the  Westinghouse  Electric  &  Manu- 
facturing Co.,  Pittsburgh,  Pa.,  on  the 
largest  single  order  for  electrical  trans- 
formers ever  placed,  according  to  an 
announcement  made  by  officials  of  that 
company.  The  order  was  received 
throu.gh  the  company's  Japanese 
agents,  and  the  contract  calls  for 
thirty-four  transformers  averaging 
9,400  kva.  The  transformers  are  to  be 
installed  in  a  super-power  system  in 
the  industrial  district  about  Tokio,  a 
super-power  zone  similar  to  that  now 
under  consideration  for  the  area  be- 
tween Boston  and  Washington. 

Eleven  months  will  be  needed  to  com- 
plete the  order. 
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Trend  of  Business 

Bonds  —  The  principal  issue  was 
the  $30,000,000  Southern  Ry.  Co.  de- 
velopment and  general  mortgage 
6is,  due  1963,  at  94i,  to  yield  6.9  per 
cent.  Municipals  firm  but  inactive. 
Copper  and  sugar  issues  stronger 
because  of  higher  prices. 

Money — General  stifTenins:  owing 
to  withdrawal  of  balances  by  interior 
institutions.  Call  loan  rates  moved 
from  3i  per  cent  to  6  and  then  to 
4J(a)6,  averaging  5.  Time  funds  at 
4J,  instead  of  4  as  in  preceding  week. 
Easier  market  expected  soon. 

Textiles — Generally  better  tone. 

Iron  and  Steel — Steel  Corporation 
operating  at  about  40  per  cent  ca- 
pacity, independents  at  about  30  per 
cent.  Prices  unchanged  for  over  a 
month. 

Wholesale  Prices  in  December 
stood  at  an  index  149  for  all  com- 
modities, the  same  as  for  November, 
according  to  the  Bureau  of  Labor 
Statistics. 

Lower  Prices  in  1921  than  in  1920 
reduced  the  gross  sales  of  Sears- 
Roebuck  &  Co.  from  $254,595,059  in 
1920  to  $1""  014,981  for  1921.  The 
net  loss  io  «l6,435,469,  as  against  a 
net  profit  of  $11,746,670  ($10.65  per 
share)  in  1920. 


Industrial  Expansion  and  Building 
in  Baltimore 

Active  industrial  gro\vth  took  place 
in  Baltimore  during  1921,  despite  the 
severe  business  depression.  The  citv 
had  almost  $11,000,000  of  capital  added 
for  new  industries  and  expansion  of 
existing  plants.  Moreover,  there  is  at 
present  a  demand  for  structures  of 
various  kinds,  resulting  from  an  ac- 
cumulative shortage  and  an  influx  of 
labor  to  man  the  new  industries,  of 
which  some  will  be  ready  for  operation 
in  the  early  part  of  1922.  These  con- 
ditions forecast  a  building  program  of 
even  larger  proportions  in  the  next  few 
years. 

Among  the  new  plants  already  an- 
nounced for  erection  in  1922  are  Lyon, 
Conklin  &  Co.,  American  Oil  Co.,  Patux- 
ent  Clay  Products  Co.,  National  Cooper- 
age Co.,  Cyl-Lap  Products  Co.,-  Ada- 
mantex  Brick  Co.,  Hampden  Laundry 
&  Ice  Manufacturing  Co.,  and  the 
Rasin-Monumental  Fertilizer  Co.  at 
Curtis  Bay.  The  building  program  of 
the  Standard  Oil  Co.  will  be  continued, 
as  will  also  that  of  the  Prudential  Oil 
Corp.  and  the  Red  "C"  Oil  Co.,  Sher- 
wood Brothers  Co.,  and  the  U.  S. 
Asphalt  Refining  Co.  The  directors  of 
the  Bethlehem  Steel  Corp.  have  added 
another  $65,000,000  to  that  company's 
expansion  program  at  Sparrows  Point. 

Among  hospital  buildings  are  to  be 
counted  that  of  the  woman's  clinic  of 
Johns  Hopkins  Hospital,  an  8-story 
service  building  for  the  Church  Home 
and  Infirmary,  the  Union  Memorial 
Hospital,  a  continuation  of  the  large 
University  of  Maryland  Hospital  pro- 
gmm  and  the  Municipal  Hospital  for 
Contagious  Diseases.  Five  large  apart- 
ment houses  are  planned,  a  5-story 
garage  and  at  least  one  office  building. 
"The  Public  Improvement  Commission 
will  continue  its  program  of  municip.-il 
improvement  during  1922,  $25,000,000 
to  $.10,000,000  being  available  for  its 
various  activities. 


Wages  Down  16.1  Per  Cent 
Since  the  Peak 

study     of     Key     Industries  —  Building 

Trades  Workers  Cut  17  per  Cent — 

Materials  Men,  18 

A  tabulation  of  average  wage  reduc- 
tions during  1921,  with  the  approxi- 
mate numbers  of  workers  and  estab- 
lishments affected  has  been  compiled  by 
the  J.  L.  Jacobs  Co.,  Chicago,  and  is  re- 
produced here.  The  digest  summarizes 
reports  from  1,026  establishments  and 
industrial  groups,  and  shows  average 
wage  cuts  of  16.1  per  cent  for  over 
5,000,000  workers.  Since  the  start  of 
deflation  in  1920  the  cost  of  living,  as 
calculated  by  the  United  States  Bureau 
of  Labor  Statistics  and  other  agencies, 
has  declined  about  20  per  cent. 

In  the  building  trades  of  183  cities 
where  building  trades  workers  received 
cuts  8.2  per  cent  of  the  total  reduced 
wages  less  than  10  per  cent;  41.5  per 
cent  of  the  total  reduced  wages  between 
10  and  14  per  cent;  12  per  cent  made 
reductions  between  15  and  19  per  cent; 
26.3  per  cent  reported  cuts  of  from  20 
to  24  per  cent  and  12  per  cent  reduced 
wages  over  25  per  cent. 

The  more  important  instances  in 
which  building  trades  wages  have  been 
reduced  since  the  peak  include  those  of 
from  12?.  to  20  per  cent  in  Seattle;  25 
in  Fall  River  and  in  Danburv,  Conn. ; 
24  in  Philadelphia;  10  to  20  in" Newark, 
N.  J.,  Omaha,  Neb.,  Fort  Wajme,  Ind., 
and  Lynn,  Mass.;  10  to  15  in  San 
Diego,  Cal.;  14  in  Warren,  Pa.;  15  to 
20  in  Des  Moines,  Iowa;  20  in  Worces- 
ter, Mass.,  in  Minn  ;apolis  and  St.  Paul, 
Minn.,  in  Saginaw  and  Bay  City,  Mich., 
and  m  Memphis,  Tenn.;  10  to  16s  in 
Boston,  Mass.;  10  to  35  in  Pittsburgh, 
Pa.;  20  to  25  in  Milwaukee,  Wis.,  and 
in  Toledo,  Ohio;  7i  San  Francisco, 
Cal.;  from  10  to  36  in  Chicago,  111., 
through  the  present  decision  of  Fed- 
eral Judge  Landis;  12J  to  20  in  New 
Orleans  and  in  Dayton;  17  in  Cleve- 
land; approximately  20  in  Detroit;  the 
California  metal  trades,  including  some 
25,000  workers  were  reduced  10  per  cent; 
and  35,000  sheet  and  tin  plate  workers 
between  Pittsburgh  and  St.  Louis  re- 
ceived a  like  reduction  of  10  per  cent. 
The  County  building  trades  of  West- 
chester County,  arbitrated  the  wage  ad- 
ju.stnient  and  some  10,000  workers  re- 
ceived a  reduction  of  11  per  cent. 

Iron  and  .steel  workers,  both  of  the 
United  States  Steel  Corporation  and 
the  independents,  have  in  most  cases 
received  three  reductions  and  the  wages 
have  been  brought  down  to  the  level  of 
May,  1917,  the  reductions  being  ap- 
proximately from  30  to  40  per  cent 
from  the  peak. 

Among  the  public  utilities,  wage  re- 
ductions reported  show  that  of  161  or- 
ganizations, 35  reduced  wages  5  to  9 
per  cent;  57  reported  reductions  of 
from  10  to  14;  31  from  15  to  19;  26 
from  20  to  24;  and  12  over  25  per  cent. 
Some  of  the  larger  street  railways  re- 
porting reductions  include  those  in  the 
cities  of  New  York,  Philadelphia, 
Bro->klyn,  Bo.ston,  San  Francisco,  De- 
troit, Cleveland,  Pittsburgh,  Denver. 
Los  Angeles,  Seattle,  Albany.  Indiana- 
polis, Buffalo  Milwaukee,  Omaha,  To- 
peka,  Council  Bluffs  Salt  Lake  City, 
Mobile,  Ala.,  Fort  Wayne,  .Syracuse, 
V.  Y.,  Newark,  N.  J.,  and  other  metro- 
politan New  Jer.sey  cities. 

A  number  of  municipalities  and  state 
organizations  made  wage  reductions 
from  5  to  20  per  cent,  affecting  par- 


ticularly highway  and  street  employ- 
ees, firemen,  policemen  and  some  ofli- 
cials.  The  outstanding  reduction  was 
that  in  the  Federal  government  in 
which  a  reduction  of  from  10  to  20  per 
cent  was  made  for  the  68,000  civilian 
workers  of  the  United  States  Navy  De- 
partment. 

By  deducting  the  1,879,000  railroad 
and  express  employees  who  received  an 
average  wage  reduction  of  12J  per  cent, 
the  average  reduction  for  the  other 
1,024  groups  and  establishments  is  ap- 
proximately 18.1  per  cent. 


WAGE  REDUCTIONS  IN  1921  BV  INDUSTRIES 
Compiled  by  the  J.  L.  Jacobs  Company,  Chicago. 


Industry  ^K  =^  jg'^S-!;  ^tiSSK 

MeatPackiiig |8*  200,0C0  25  5 

Cotton  JIanufacturinp.  27*  217,000  24.9 

Hosiery&LnderwcarMfK.  8  7,000  24  3 

Leather ManufacturioE  8  15,500  22  0 

Woolen  Manufacturing  26  100,200  20  0 

Car  Bldg.  and  Repairing...  12  15,600  19  6 

Mining            26  137,000  19.5 

Iron  and  .Veel 101*  433,800  19  2 

BuildingMatcrialsMfg...  .  16  6,800  18  3 

Electrical  Manufacturing. .  6  75,500  18  2 

Rubber  Goods  Mfg 13  12,500  17  9 

Boot  and  .Shoe  Mfg 39  78,500  17  5 

Building  Trades  (Cities).. .  183*  490,000  17  0 

Men's  Clothing  Mfg 7*  100,000  16  7 

Paper  Manufacturing 22  24,000  16  6 

Public  EnipIo>-ment 58  111,500  16  5 

,';ilk  Manufacturing 25  31,500  16  2 

Public  Itihties 161  144,350  14  8 

Shipbuilding 20  109,300  14  8 

Express  Employes  (R.R.).  I*  50,000  12  5 

H.Hih-oad  Employes I*  1,829.000  12  5 

Jliscellaneous 248  866,300  16.4 

Totals  and  Average 1,026  5,055,350  16.1 

*Entire  Group  or  Industry  Included. 


Grand  Trunk  Places  Rail  Order 

The  Grand  Trunk  R.R.  has  placed  an 
order  covering  its  rail  requirements 
for  1922,  closing  recently  orders  with 
the  Dominion  Iron  &  Steel  Co.,  and 
with  the  Algoma  Steel  Corporation, 
orders  aggregating  29,000  tons.  The 
Dominion  Iron  &  Steel  received  an 
order  for  15,000  tons  for  production 
at  its  Sydney  plant.  The  Grand  Trunk 
rail  orders  added  to  the  Canadian 
National  Railway's  recent  placing  of 
40,000  tons  in  equal  shares  with  the 
Dominion  and  Algoma  Companies 
brings  the  total  for  the  two  systems 
to  69,000  tons. 


Bids  Desired  on  Big  .Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
in  Construction  News,  pp.  31@39,  are 
the  following: 

A  hotel  for  Los  Angeles,  $10,000,000. 

A  20-story  bank  and  office  building 
for  Cleveland,  $10,000,000. 

A  library  for  Philadelphia,  $3,000,000. 

A  hospital  for  St.  Louis,  ,$1,000,000. 

A  waterworks  project  for  Newport 
Beach,  Cal.,  $2.50,000. 

A  dam  for  Cnlunibiis,  Ohio,  $3,000,000. 

Large  Contracts  Let 

Among  this  week's  announcements 
of  contracts  awarded  in  Construction 
News,  pp.  31(i?39.  are  the  following 
large  projects:  A  5-story  hotel  in  Los 
Angeles,  Cal..  to  Milwaukee  Bldg.  Co., 
Wright  &  Callendcr  Bldg.,  $1,250,000; 
a  street  and  road  development  for  Tal- 
lahassee, Fla.,  $1,853,946;  a  15-story 
apartment  in  New  York  City  undei 
super\'i8ion  of  R.  Candcla,  New  York. 
$1,500,000. 
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Urges  Amnesty  for  Trusts 

In  a  recent  speech  before  the  Build- 
ing Trades  Employers'  Association  and 
the  General  Contractors'  Association  of 
Massachusetts  in  Boston,  Samuel  Unter- 
myer,  counsel  to  the  Lockwood  legis- 
lative committee  on  housing,  which  is 
investigating  New  York  building  condi- 
tions, urged  amnesty  for  violators  of 
the  Sherman  anti-trust  law  who  make 
full  disclosure  of  existing  illegal  agree- 
ments and  prosecution  of  those  who 
dc  not  meet  the  amnesty  conditions. 


Mr.  Untermyer  doubted  the  possibility 
of  the  suppression  of  such  trade  con- 
spiracies, but  he  asserted  an  endeavor 
should  be  made  to  do  so  before  resort 
was  had  to  compromise  methods.  The 
qualification  which  he  placed  upon  such 
an  agreement  would  be  that  amnesty 
should  not  be  granted  in  any  case  where 
there  had  been  ruinous  competition, 
coercion  or  other  form  of  oppression  of 
competitors,  or  where  the  combination 
had  involved  the  commission  of  a  crim- 
inal offense  other  than  that  of  violating 
the  anti-trust  law. 


Twenty-One  in  Soil  Pipe  Trade 
Are  Indicted 

An  indictment  charging  ten  indi- 
viduals and  eleven  corporations,  mem- 
bers of  the  Eastern  Soil  Pipe  Manufac- 
turers Association,  with  price  fixing  and 
violation  of  the  Sherman  anti-trust  law, 
was  made  public  recently  by  the  United 
States  attorney  for  the  Southern  Dis- 
trict of  New  York.  The  allegation  is 
made  that  the  defendants  conspired  to 
restrain  trade  through  an  agreement  to 
control  the  sale  of  soil  pipe. 


Weekly  Construction  Market 


T'HIS     limited     price     list     is     published     Moreover,   only  the  chief  cities  are  quoted. 


i  weekly   for    the    purpose    of    giving    cur 


Valuable    suggestions    on    costs    of    work 


rent  prices  on  the  principal  construction  can  be  had  by  noting  actual  biddings  as 
materials,  and  of  noting  important  price  reported  in  our  Construction  News  section, 
changes    on    the    less   important    materials.         The    first    issue    of    each    month    carries 


complete  quotations  for  all  construction 
materials  and  for  the  important  cities.  The 
last  complete  list  will  be  found  in  the 
issue  of  January  5 ;  the  next,  on  Feb- 
ruary 2. 


Steel  Products:                           New  York  Atlanta 

Structural  shapes,  100  lb $2.6,3  ?.? .  "^O 

Structural  rivets,  100  lb 3. SO  5 . Oil 

Reinforcing  bars,  j  in.  and  larger,  100 

lb.... 2.53  3.20 

Steel  pipe,   black,  2^  to  6  in.  lap, 

discount._ _ h\%  S7.b5% 

Cast-iron  pipe,  6in.  and  over,  ton     47.30@4S.jO  45.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.30  2.55 

Gravel,  f  in.,  cu.yd 1 ,  75  1.85 

Sand,  cu.yd 1.00  1.25 

Crushed  stone,  i  in.,  cu.yd 1.7S@1.85  2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49,00  35.00 

Lime,  finishing,  hydrated,  ton 16,99  19,00 

Lime  common,  lump,  per  bbl. ..  .   3.00@3.49  1.50 

Commonbrick,  delivered,  1,000...        18.40  9.00 
Hollow     building    tile,    4x12x12, 

block Not  used  ,0675 

Hollow    partition    tile     4x12x12, 

block 11120  ,0675 

Linseed  oil,  raw,  S  bbl,  lots,  gal -f-,75  -|-.80 

Common  Labor: 

Common  labor,  union,  hour .,        .75  .35 

Common  labor,  non-union,  hour .20 


Dallas 

Chicago 

Minne- 
apolis 

Denver      1 

San 
Francisco 

Seattle 

Montreal 

MOO 
5.50 

3.43 

32.91 
3.90 

«3.S0 
4.25 

«3.I0 
4.50 

—  33.60 
4.00 

S4.00 
6. SO 

3.50 

2.68 

2.81 

+  3. 42  J 

2.75 

3,75 

2.75 

45% 
4S.30 

57% 
44.10 

61.9-5% 
47.80 

44% 
52,00 

53.7% 
50.00 

+53% 
-44.00 

35.10 
60,00 

2.55 
2,00 
2,00 
2,93 

1,97 
2.00 
2.00 
1,60 

2.24 
1.50 

.50 
2.25 

2.90 
2.50 
1,10 
3.50 

2.84 
2.25 
1.50 
2,25 

2.94 
1.50 
1.50 
3,00 

3,10 
1,50 
1,25 
2.10 

34.00 
25.00 
2.75 
12.65 

+44.00 
18.00 
1.40 
11.00 

38.00 
29,00 
1.40 
15.00 

50,00 
30,00 
2.95 
14.00 

32,00 

22.00 

1.75 

15,50 

19,00 
27,00 
2,75 
14,00 

-i^26;66 

11,00 
16.00 

.13 

,0821 

.0752 

.08 

.12^ 

,10 

.08 

,13 

,0657 

,10 

.m 

,11 

.93 

+  .79 

.84 

+  .93 

.83 

+  ,86 

-.82 

,'35@.45' 

.72^         .40 
.35®. 40     ,40 

,50@.SS 
.3S@.40 

.621 

,S6i 

.50(5, 
.50 

60 

.20®.  30 

Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  froia  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c,  per  100  lb.  for  cutting 
reinforced  steel   into   2-ft    lengths   or   over. 

New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  280-lb.  net ;  both  lump  and  hy- 
drated quoted  f.o.b,  cars  New  York,  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
$2  per  cu,yd. 

Chicago  quotes  hydrated  lime  in  50-lb. 
bags ;  common  lump  line  per  180-lb.  net. 


Pittsburgh  mill  price  of  $1.50  per  100 
lb.  on  structural  steel  continues  in  ef- 
fect. Steel  shapes  are  quoted  in  the 
Chicago  warehouses  at  $2,63  as  against 
$2,88  and  in  Seattle  at  $3,60  as  com- 
pared with  $3.85,  one  week  ago.  Steel 
prices,  generally,  seem  steadier  now 
than  at  any  time  during  the  last  year. 

Long  leaf  yellow  pine  is  quoted  in 
Chicago  at  $44  as  against  $43  and  in 
Denver  at  $50  as  compared  with  $45 
per  M.  ft.  b.m.,  last  week. 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick  and  hollow  tile  delivered.  Cement 
on  cars.  Gravel,  sand  and  crushed  stone 
quoted  at  pit.  We  quote  on  brown  lime 
per  180-lb.  net;  white  is  $1.70  for  Kelly 
Island  and  $1,55  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  cement  "on  tracks'* ;  gravel 
and  sand  at  pit ;  stone  on  cars  ;  lime,  brick, 
hollow  tile  and  lumber  on  job.  Tile  price  is 
at  warehouse.  Linseed  oil,  delivered.  Com- 
mon lump  lime  per  ISO-lb.  net. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net. 

Dallas  quotes  lime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered. 

San   Francisco   quotes   on   Heath   tile,    5i 

Changes  Since  Last  Week 

The  Interstate  Commerce  Commission 
has  ordered  a  reduction  in  freight  rates 
on  hardwood  lumber.  This  schedule  will 
become  effective  not  later  than  Mar,  6, 
1922,  and  will  reduce  the  scale  to  7@llc. 
per  100  lb.  above  the  rates  prevalent 
in  1920,  before  the  general  increases 
went  into  effect.  The  various  yellow- 
pine  lumber  associations  are  appearing 
before  the  Interstate  Commerce  Com- 
mission   this    month    to    present    their 


X  8  X  HE,  Prices  are  all  f.o.b,  ware- 
houses except  C.  I,  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco,  Lumber  price  is  for  No.  1 
fir,  common, 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.     Common   lump   lime   per  ISO-lb.   net, 

Montreal  quotes  sand,  stone,  gravel  and 
lump  lime  per  ton.  Cement,  lime  and  tile 
are  delivered ;  sand,  gravel  and  stone,  on 
siding ;  brick  f.o.b,  plant ;  steel  and  pipe 
at  warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadian 
dollar  stands  at  B5  cents).  Bag  change 
is  SOc,  per  bbl.  Discount  of  10c.  per  bbl. 
for  pajTnent  within  20  days  from  date  of 
shipment.     Steel  pipe  per  100  ft,  net. 


case  for  lower  rates  on  yellow  pine. 
No  rate  reduction  on  this  type  of  lum- 
ber is  anticipated  ,for  the  next  two 
months.  Leading  lumber  manufacturers 
anticipate  higher  prices  by  Mar.  1,  1922. 
Good  demand  for  paint  materials,  for 
the  approaching  spring  season,  has 
prompted  an  advance  of  2c.  per  gal.  in 
raw  linseed  oil  (5  bbl.  lots)  in  New,  York 
and  Denver;  3c,  in  Chicago  and  7c.  in 
Seattle, 
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Sound  Engineering 

IF  LAST  week's  editorial  comment  on  the  failure  of 
the  Palm  Beach  bridge  has  led  any  one  into  a  too 
pessimistic  view  of  current  concrete  bridge  engineering, 
the  article  on  the  Chemung  River  bridge  in  this  issue 
is  offered  as  an  antidote.  This  bridge  is  not  especially 
large  or  complicated  and  its  design  and  construction 
offered  no  extraordinary  problems,  but  those  responsible 
for  it  showed  the  soundest  engineering  and  constructing 
sense  in  its  study  and  execution.  There  was  a  mo.st 
careful  balancing  of  alternatives  in  design  and  a  definite 
plan  and  purpose  in  construction  operations,  which  plan 
was  properly  supervised  by  the  engineer  as  the  one 
finally  responsible  to  the  owner.  The  bridge  exemplifies 
the  best  sort  of  technical  precision  and  of  professional 
obligation. 

House  Shortage  and  Death  Rates 

OUR  HOUSING  SHORTAGE  is  doubtless  a  menace 
to  health,  as  was  urged  at  the  American  Society  of 
Civil  Engineers  meeting  reported  in  our  news  section 
of  Jan.  12.  but  the  record-breaking  low  general  death 
rates  for  1921  in  our  three  largest  cities  indicate  nothing 
of  the  kind.  New  York  came  first  with  a  tentative  figure 
of  11.17  per  1,000.  Chicago  plays  safe  by  reporting  an 
even  "eleven"  and  claiming  that  it  heads  the  list  of  large 
cities.  Philadelphia  is  satisfied  to  characterize  its  1921 
death  rate  of  12.55  as  the  "lowest  in  the  history  of  the 
city."  These  are  records  to  be  proud  of,  housing  short- 
age or  not.  They  do  not  prove  that  the  housing  short- 
age is  not  a  menace  to  health.  The  decline  in  the  general 
death  rate,  de.spite  the  housing  shortage,  may  be  due  to 
a  continuation  of  declines  in  other  causes  that  more 
than  off.set  the  evil  effects  of  the  housing  .shortage ;  and 
it  may  be  that  the  shortage  will  suddenly  cause  an 
excess  of  deaths  through  outbreaks  of  communicable 
disease.  Study  of  the  details  of  the  1921  deaths  by 
causes  may  disclose  what  the  total  deaths  fail  to  show, 
but  it  seems  more  likely  that  our  health  bookkeeping  on 
the  one  hand  and  our  meager  housing  data  on  the  other 
are  utterly  inadequate  to  measure  the  housing  shortage 
menace  to  public  health  in  terms  of  vital  statistics. 

Spring  and  Fall  Meetings 

THERK  should  Ijh  a  favorable  reception  of  the  pro- 
po.sal  of  the  Board  of  Direction  of  the  American 
Society  of  Civil  Engineers  to  hold  spring  and  fall  meet- 
ings of  two  days  each  in  different  parts  of  the  country. 
Under  this  plan  the  society  would  be  taken  to  the 
members  three  times  a  year  instead  of  once.  There 
should,  as  a  result,  be  a  greater  interest  and  loyalty. 
One  of  the  handicaps  that  a  national  society  must 
endeavor  to  overcome  is  its  detachment  from  its 
members.  Two  additional  large  meetings  will  help  to 
overcome  the  difficulty.  The  places  selected  for  the  first 
experiments — Dayton,  in  the  spring,  and  San  Francisco, 
in  the  fall — are  excellent  for  the  purpoi-e.  Both  are  now 
the  centers  of  much  engineering  interest.     The  practice 


of  holding  large  spring  and  fall  meetings  has  been  tried 
by  other  national  engineering  societies  with  success,  and 
there  is  no  reason  why  it  should  not  be  equally  satisfac- 
tory for  the  civil  engineers.  It  will  be  recalled  that  one 
such  interim  meeting  was  held  some  years  ago — at  New 
Orleans — and  was  successful.  .  The  new  plan  aims  to 
make  these  interim  meetings  —  if  well  received  —  a 
regular  feature  of  the  society's  activities. 

Activity  on  Highway  Standards 

CRITICISM  of  contracting  for  its  failure  to  make 
progress  in  establishing  standard  practices  in  con- 
structing paved  roads,  emphasizes  the  equal  culpability 
of  engineering  as  disclosed  by  the  committee  on  stand- 
ards of  the  American  Association  of  State  Highway 
Officials.  Only  two  states,  it  appears,  have  attempted 
to  develop  a  "rational  design"  for  road  foundations  or 
for  monolithic  road  slabs.  Not  more  than  six  states 
have  given  the  problem  serious  thought.  Hardly  two 
states,  it  is  reported,  widen  curves  the  same  amount 
or  use  the  same  methods  of  widening.  Such  more  com- 
plicated procedure  as  superelevation  of  curves  or  of 
grade  compensation  for  curvature  are  utterly  without 
uniformity  in  practice.  There  is  not  general  agree- 
ment even  on  elemental  factors  like  width  and  thickness, 
or  on  amount  of  crown  or  permissible  grades  for  various 
surfaces.  In  brief,  there  are  no  standard  practices 
in  road  engineering  as  there  are  none  in  road  contract- 
ing, and  road  building  is  the  greatest  task  of  engi- 
neering construction  which  the  United  States  has  ever 
undertaken.  These  facts  carry  no  tribute  to  either  road 
engineers  or  road  contractors  and  it  is  high  time  that 
the  work  toward  standardization,  ordered  by  the 
American  Association  of  State  Highway  Officials  in  con- 
vention last  month  and  by  the  Associated  General 
Contractors  in  convention  two  weeks  ago,  was  under- 
taken. Neither  association  has  an  interest  of  greater 
importance  than  road  construction  nor  committees 
which  should  be  driven  harder  in  their  tasks  for  1922 
than  the  Methods  Committee  of  the  general  contractors 
and  the  Standards  Committee  of  the  state  highway 
officials. 

Better  Convention  Facilities  Needed 

IT  IS  unfortunate  that  the  facilities  offered  for  pre- 
senting the  papers  and  discussions  forming  the  tech- 
nical program  of  the  Chicago  convention  of  the  Ameri- 
can Road  Builders'  Association  last  month  were  of  a  type 
which  would  have  been  a  reflection  on  less  competent 
men.  The  high  character  of  the  papers  and  the  well 
balanced  selection  of  subjects  deserved  a  far  better 
.setting  than  was  accorded  by  the  auditorium  in  the 
Coliseum  annex.  It  is  not  so  much  to  the  point  that 
the  hall  was  a  drear>',  ill-lighted,  depressing  place,  for 
engineers  are  not  fussy  individuals  and  do  not  demand 
a  Louis  XV  salon  for  their  deliberations.  They  do  ask. 
however,  for  an  opportunity  of  hearing  what  is  being 
said  at  their  gatherings,  particularly  when  the  talk  is 
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very  much  to  the  point.  This  was  rendered  impossible, 
most  of  the  time,  by  an  almost  continuous  rumbling  of 
machinery  in  operation  on  the  floor  below.  Speakers 
had  a  hard  time  competing  with  the  machine-gun-like 
vibrations  of  screening  devices,  the  grinding  of  rotat- 
ing concrete  mixers,  and  the  clanking  of  dump  buckets. 
It  should  be  well  known  by  this  time  that  engineers  like 
to  "say  it  with  diagrams."  Any  attendant  at  engineer- 
ing conventions  knows  that  fully  half  of  the  papers  are 
generally  accompanied  by  charts  and  photographs.  At 
Chicago,  however,  no  adequate  provision  for  operating 
a  stereopticon  machine  in  the  auditorium  had  been 
made,  and  it  was  necessary,  in  several  cases,  to  delay 
the  proceedings  and  scurry  about  for  a  man  who  could 
show  the  illustrations  which  formed  an  essential  part 
of  certain  addresses.  For  a  time  it  looked  as  if  an  im- 
portant contribution  on  the  research  work  of  the  U.  S. 
Bureau  of  Public  Roads,  dependent  in  large  measure 
upon  lantern  slides,  was  to  end  in  a  fiasco  due  to  the 
lack  of  a  stereopticon  operator  and  a  failure  of  electric 
current.  It  is  doubtful  whether  any  convention  or  road 
builders  has  listened  to  a  better  program  of  engineering 
subjects  offered  under  such  miserable  conditions.  The 
technical  food  was  excellent,  but  the  service  was  bad. 


Road  Building  Costs 

IN  A  falling  market  there  is  always  a  tendency  to  post- 
pone purchases  with  the  hope  of  getting  in,  not  at  a 
reasonably  low  level,  but  at  the  bottom.  Prospective 
buyers  often  fail  to  recognize  the  valleys  in  price 
curves,  and,  by  holding  off  too  long,  are  forced  to  buy 
after  the  turn. 

In  some  localities  state  highway  officials  have  been 
holding  back  construction  in  the  belief  that  lower  prices 
could  be  secured  by  waiting.  This  subject  was  much 
discussed  at  last  month's  convention  of  the  American 
Road  Builders'  Association  and  it  is  worth  while 
repeating  the  advice  of  Thomas  H.  MacDonald,  chief 
of  the  U.  S.  Bureau  of  Public  Roads,  to  the  effect  that, 
with  the  considerable  cut  in  labor  costs  during  recent 
months,  highway  authorities  need  not  hesitate, 
on  account  of  costs,  to  let  contracts  for  grading,  excava- 
tion, and  similar  work.  On  such  work  labor  forms  the 
outstanding  element  of  cost.  This  view  was  generally 
concurred  in  by  the  convention's  delegates,  but  it  was 
emphasized  that  reductions  in  labor  costs  had  been 
much  greater  in  rural  work  than  within  city  limits. 
Grading  contracts,  as  was  pointed  out  in  these  columns, 
have  recently  been  let  at  1914  prices. 

As  to  surfacing  costs  it  was  emphasized  that  the 
materials  item  makes  an  important  difference.  This 
was  believed  to  be  still  too  high,  especially  when  com- 
pared with  the  lowered  price  of  labor.  Here  high 
freight  rates  are  an  important  element.  The  point  to 
remember,  however,  is  that  on  kinds  of  work  involving 
chiefly  labor,  costs  are  down  to  pre-war  levels. 


For  Constructive  Thought  on 
Transportation 

AT  NEXT  week's  meeting  of  the  National  Council  of 
L  the  U.  S.  Chamber  of  Commerce  there  will  be 
discussion  of  a  proposal  that  Congress  create  the  posi- 
tion of  "Commissioner  General  of  Transportation."  The 
duties  of  the  office  would  be  to  take  a  constructive  atti- 
tude toward  the  conservation  and  development  of  the 
transportation  facilities  of  the  country,  and  to  see  that 
the  public's   rights  get  adequate   consideration   in   all 


transportation  matters.  At  present  the  railroads 
leceive  government  attention  only  through  regulatory 
bodies — the  Interstate  Commerce  Commission  and  the 
Railroad  Labor  Board.  There  is  no  agency  which  con- 
structively considers  the  country's  transportation 
agencies.  Waterways  and  highways,  in  this  respect, 
are  in  a  more  favorable  position.  The  Corps  of 
Engineers  has  a  fostering  care  of  waterways.  (So  has, 
we  might  venture  to  say,  the  log-rolling  politician.)  The 
Bureau  of  Public  Roads  is  doing  a  great  constructive 
work  for  highway  development 

Obviously  the  railways  need  to  have  the  same  foster- 
ing care  of  the  government.  Their  future  is  as  vital  to 
the  prosperity  of  the  country  as  are  industry,  agricul- 
ture, mining  and  other  branches  of  our  national 
economy  to  which  great  government  departments  and 
bureaus  are  devoted.  That  such  care  is  not  likely  to 
come  from  bodies  that  are  essentially  regulatory  in 
.spirit  is  evident. 

The  proposal  of  the  Chamber,  therefore,  rests  on  solid 
ground.  There  will  be  disagreement  in  detail.  For 
example,  this  journal  does  not  favor  the  erection  of  new 
independent  establishments ;  the  new  office,  as  we  see  it, 
should  be  in  the  Department  of  Commerce.  Again  there 
will  be  points  that  will  need  long  study ;  should  the  new 
office  take  away  some  of  the  constructive  functions  of 
the  Corps  of  Engineers  on  waterways,  and  of  the 
Bureau  of  Public  Roads  on  highways? 

Undoubtedly  there  will  be  classification  of  many 
points  at  next  week's  discussion.  The  basic  idea, 
though,  is  sound. 


Federal  Influence  on  Motor- Vehicle  Laws 

A  MEANS  of  putting  teeth  in  motor-vehicle  laws  and 
bringing  about  uniformity  in  vehicle  legislation 
has  been  suggested  by  a  highway  engineer  of  the 
Middle  West  who  has  experienced  difficulty  in  securing 
adherence  to  the  weight  restrictions  of  his  state.  He 
proposes  that  the  federal  government  require  definite 
vehicle  laws  to  be  enforced  on  federal-aid  roads. 

In  the  recently  enacted  federal-aid  highway  law 
definite  obligations  are  placed  upon  the  states  to  supply 
adequate  funds  for  maintenance  of  federal-aid  roads. 
It  is  now  suggested  that  the  federal  highway  Act  might 
go  further  and  authorize  the  expenditure  of  federal-aid 
funds  only  when  the  states  agree  to  enforce  regulations 
limiting  truck  weights  and  speeds.  In  other  words, 
weight  regulation  would  rank  with  maintenance  as  a 
reason  for  withholding  fedei-al-aid  in  case  of  failure  to 
live  up  to  agreement.  If  a  state  were  made  to  realize 
that  future  federal  aid  were  contingent  not  only  on 
adequate  maintenance  but  on  strict  vehicle-law  enforce- 
ment, it  is  probable  that  the  present  laxness  in  the 
latter  respect  would  disappear. 

Aside  from  the  effect  in  forcing  the  states  to  admin- 
ister properly  their  motor-truck  laws  there  are  other 
arguments  favoring  the  suggestion.  We  know  of  many 
roads  ruined  by  excessive  loads  and  high  truck  speeds. 
If  vehicle-law  enforcement  is  vital  in  order  to  get 
reasonable  life  from  surfacing,  why  is  not  such  enforce- 
ment as  legitimate  a  subject  for  contract  agreement  as 
maintenance?  Both  factors  bear  on  the  sei-vice  which 
the  people  are  to  get  from  the  federal  expenditure. 

Another  attractive  feature  of  the  px-oposal  is  that  i^ 
would  tend  to  bring  about  a  uniform  motor-vehicle  law 
in  all  states  or,  at  least,  in  large  sections  of  the  countr;. 

Obviously,  there  are  objections.    Without  doubt  some 
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will  cry  that  it  invades  the  police  power  of  the  states. 
Others  will  protest  that  if  maintenance  be  adequate  the 
federal  goveniment  has  no  interest  in  what  causes  the 
maintenance  costs.  Still  others  will  resent  greater 
federal  interference,  and  others  will  claim  that  a 
uniform  law  is  impossible. 

The  suggestion,  though,  has  merit  and  reason.  We 
should  like  to  see  its  advantages  and  disadvantages 
fully  discussed. 

Responsibility  and  Pay 

IN  THE  court  inquiry  into  the  collapse  of  a  theater 
in  New  York,  described  in  our  issue  of  Dec.  8,  1921, 
p.  954,  it  developed  that  the  plan  examiner  of  the  Build- 
ing Department  who  approved  the  design  for  the  theater 
is  paid  $1,944  a  year.  The  magistrate  was  shocked. 
"Your  approval  of  the  plans  was  final?  There  was  no 
one  else  to  check  or  question  your  conclusions?"  he 
asked  the  examiner.  Evidently  he  thought  that  tech- 
nical knowledge  worth  less  than  $2,000  a  year  is  not  of 
high  quality  or  dependable.  To  the  extent  that  the 
design  for  the  structure  played  a  part  in  bringing  about 
the  collapse  and  causing  the  death  of  seven  workmen, 
the  examination  and  approval  of  the  plans  obviously 
connected  itself  in  the  magistrate's  mind  with  the  fatal 
outcome.  A  much  more  serious  duty  and  responsibility 
rested  upon  this  examiner  than  his  salary  of  $1,944 
indicated,  as  the  magistrate  expressed  in  the  remark: 
"A  man  carrying  your  responsibility  and  exercising  it 
properly,"  said  the  magistrate,  "should  receive  at  least 
$10,000  a  year." 

Such  is  the  opinion  of  a  judicially  minded  layman  on 
technical  responsibility  and  adequate  compensation 
therefor.  Engineers  themselves  have  urged  this  view 
time  and  again,  and  have  pointed  out  that  placing  heavy 
responsibility  on  men  for  grossly  inadequate  pay  leads 
very  surely  to  deterioration  and  debasement  of  the 
work.  But  public  authorities  are  deaf  to  this  argument, 
and  so  are  many  private  employers,  unfortunately. 
Engineers  in  river  and  harbor  work,  the  technical  men 
of  the  Bureau  of  Standards,  and  the  Patent  Office  ex- 
perts are  as  pertinent  examples  as  this  particular 
building-plan  examiner.  Their  fight  to  prevent  destruc- 
tion of  the  service  by  inadequate  compensation  has 
generally  been  in  vain.  And  so,  in  another  field,  has 
the  classical  case  of  the  bank  teller  always  remained 
in  statu  quo,  in  spite  of  case  upon  case  of  the  unhappy 
results. 

It  will  not  do  to  depend  upon  the  wisdom  of  the  em- 
ploying authority  to  fix  adequate  compensation,  and 
engineers  will  make  no  progress  in  their  fight  unless 
they  continue  the  course  initialed  some  years  ago  and 
stand  in  concerted  action  again.st  inadequate  compensa- 
tion within  the  profession. 


The  foregoing  paragraphs  were  written  before  the 
shocking  collapse  of  the  Knickerbocker  Theatre  at 
Washington.  At  this  moment  we  do  not  know  much 
about  that  accident  or  the  dt.iign  of  the  roof  that  failed, 
but  we  do  note  a  general  disposition  to  blanu'  the  build- 
ing department  of  the  city  for  laxity.  "Responsibility 
for  the  dreadful  catastrophe."  says  the  New  York 
World,  "comes  home  at  last  to  the  government  of  the 
District  of  Columbia  and  its  building  laws  and  their 
enforcement." 

And  yet  the  head  of  that  building  department  receives 
less  than  a  dapper,   responsibility-free  Wmd  salesman, 


and  the  wages  of  the  man  who  passed  on  the  Knicker- 
bocker design  or  repairs,  if  there  were  any,  would  be 
despised  by  many  a  skilled  laborer  with  only  himself 
to  care  for. 

When  hundreds  lie  dead,  the  people — and  their  news- 
papers— see  clearly  the  importance  of  their  building 
departments.  When  budgets  are  being  made,  short- 
sighted tax-payers  loom  large  in  the  legislator's  mind. 
What  was  it  Kipling  said,  before  the  great  war,  of 
the  British  public  and  its  soldiers — 

"Oh,  it's  Tommy  this  and  it's  Tommy  that,  and 

it's  Tommy,  damn  your  soul ! 
"But  it's  'the  thin  red  line  of  'eroes'  when 
the  drums  begin  to  roll." 


After-Thoughts  on  the  Hardwood 
Lumber  Decision 

r*J  THE  month  since  the  decision  on  the  Hardwood 
Lumber  case  was  announced,  there  has  been  a  matur- 
ing of  views.  The  panicky  impression  of  the  first  few 
days  has  disappeared.  In  its  stead  has  come  a  settled 
conviction  that  the  decision  is  of  limited  application, 
that  it  was  predicated  on  the  showing  that  the  associa- 
tion had  used  statistics  as  a  basis  for  advice  on  future 
action,  and  that  a  favorable  decision  may  be  expected 
when  there  comes  before  the  court  an  association  which 
has  confined  its  activities  to  the  collection  and  distribu- 
tion of  data  regarding  closed  transactions.  This,  by  the 
way,  was  the  view  expressed  editorially  in  Engineerina 
News-Record,  Dec.  29.  This  view,  however,  is  not 
universally  held.  Naturally,  some  associations  feel  on 
unsafe  ground.  Six  of  them  (we  do  not  happen  to 
know  the  nature  of  their  work)  have  been  abandoned, 
so  the  U.  S.  Chamber  of  Commerce  reports. 

While  the  less  alarming  interpretation  has  been  gain- 
ing ground  there  has  also  been  developing  the  convic- 
tion that  safety  in  statistical  activities  lies  in  the  direc- 
tion of  publicity.  But  this  thought,  too,  is  not  without 
opposition.  Some  manufacturers  fear  that  the  statis- 
tics will  be  misinterpreted  by  consumers,  and  that  the 
misinterpretations  will  lead  to  unintelligent  buying, 
unsettled  markets,  and  to  unwarranted  pressures  put  on 
producers. 

We,  ourselves,  are  not  fearful  of  dire  results. 
Unsettlement  there  may  be  in  the  beginning,  but  it  will 
be  the  precursor  of  a  more  stabilized  business.  The  con- 
sumers will  soon  learn  to  interpret  the  figures  intelli- 
gently. Then  will  come  buying  in  the  light  of  fact. 
More  important,  though,  will  be  the  confidence  with 
which  the  manufacturer  will  be  regarded.  Now  he  is 
looked  on  as  having  leagued  with  his  fellows  for  the 
exchange  of  data  to  be  used  against  the  buyer. 

We  should  think  that  the  study  of  the  operation  of 
open  exchanges  would  tend  to  quiet  the  fears  of  those 
who  oppose  publicity  for  statistics  gathered  by  associa- 
tions. In  the  food-supply  field,  for  example,  we  have  a 
long  chain  of  published  facts,  beginning  with  govern- 
ment crop  reports,  down  through  shipments  and  sales 
and  prices.  We  believe  that  it  is  generally  agreed  that 
thi;i  publicity  is  a  gain  to  the  entire  industry  and  con- 
•serves,  as  well,  the  interests  of  the  public. 

Publication  of  association  figures  is  in  harmony  with 
the  spirit  of  open  exchanges  and  would  remove  the  basis 
of  criticism  which  not  only  has  prompted  the  govern- 
ment suits  but  may  result  in  legislative  action.  The 
public,  it  is  apparent,  is  distrustful  of  associations 
which  gather  figures  for  their  members*  orivate  use. 
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Open- Well  Piers  and  Subdivided  Warren  Trusses 
of  Bismarck-Mandan  Bridge 

Foundations  on  Clay  at  Depths  Up  to  70  Feet — Tilted  Pier  Righted  by  Help  of  Blasting — ^Riveted  Simpit 
Spans  With  New  Web  Type — Disadvantages  of  Continuous  and  Pin-Connected  Construction 

By  C.  a.  p.  Turner 

Consulting   EnginePi-    (C.    A.   P.   Turner   Co.)    Minneapolis 


THROUGH  North  Dakota  the  transcontinental  high- 
way from  the  east  to  the  Yellowstone  National  Park 
is  known  as  the  Red  Trail.  The  crossing  of  the  Missouri 
River  at  Bismarck  by  ferry — hitherto  the  only  means  of 
crossing  in  summer — is  impracticable,  however,  in  high 
wind  or  at  time  of  flood.  During  winter  the  river  is 
passable  on  the  ice,  but  it  is  impassable  during  the  time 
of  ice  formation  and  breaking  up.  Due  to  the  fact  that 
the  river  varies  anywhere  from  1,500  to  3,000  ft.  in 
width,  presenting  a  bluff  on  one  side  and  from  one  to 
three  miles  of  river  bottom  on  the  other,  bridge  cross- 
ings are  infrequent  and  expensive.  These  conditions 
controlled  the  construction  of  the  Bismarck-Mandan 
bridge,  now  nearly  completed. 


FIG.  1.      PLACING  BASE  FORMS  ON  SHORE- 
PIER  CYLINDER 

The  river  bed  is  formed  of  silt,  shifted  at  each  suc- 
ceeding flood  period  and  deposited  at  the  subsidence  of 
the  high  water.  As  the  river  rises  it  commences  to 
dig  out  its  bed  so  that  the  depth  of  the  water  is  in- 
creased downward  as  much  or  more  than  in  an  upward 
direction.  It  is  limited  in  its  capacity  for  channeling 
by  a  stratum  of  shale  clay  which  extends  for  many  miles 
up  and  down  the  river,  at  an  elevation  varying  from  30 
to  90  ft.  below  low  water.  Bridge  foundations  must  be 
carried  down  into  this  clay  if  they  are  to  I'emain  per- 
manent and  unaff'ected  by  the  scour  at  flood  periods. 

A  location  about  a  mile  below  the  Northern  Pacific 
R.R.  bridge  at  Bismarck  was  adopted  for  the  new  cross- 
ing. It  lies  in  the  most  direct  line  from  Bismarck  to 
Mandan,  is  far  enough  below  the  Northern  Pacific  bridge 
to  meet  the  requirements  of  navigation,  and  avoids  the 
slip  of  the  clay  bank  which  is  causing  the  Northern 
Pacific  R.R.  trouble  with  its  east  pier.  The  depth  of 
clay  is  somewhat  greater  than  found  at  the  upper  site. 
The  bridge  proper  consists  of  three  main  spans,  476 
it.  center  to  center,  with  concrete  approaches  on  curve, 
about  400  ft.  on  the  east  and  600  ft.  on  the  west  end. 


The  deck  provides  a  roadway  211  ft.  wide  and  two  6-ft. 
walks. 

Foundations. — Because  there  are  relatively  few  logs 
and  boulders  in  the  bed  of  the  stream  above  the  clay 
stratum,  the  open-dredging  method  of  sinking  piers 
was  adopted.  A  somewhat  novel  design  was  employed: 
The  bases  of  the  river  piers,  23  x  60  ft.,  by  14*  ft. 
deep,  are  framed  with  a  steel  skeleton  built  up  on  the 
cutting  edge,  the  latt:r  made  up  of  a  24  x  ^-in.  plate  out- 
side, a  24  X  8-in.  plate  inside  bent  40  deg.  from  the 
vertical,  and  a  3  x  ^-in.  bar  between.  Forms  were  at- 
tached to  the  frame  and  the  whole  filled  with  concrete 
stiffened  by  reinforcement.  Three  dredge  pockets  were 
left  in  the  base.  Above  the  base,  the  pier  was  narrowed 
down  to  16  ft.  width  and  above  low-water  line,  where 
ice  action  commences,  to  12  ft.,  and  still  higher  to  10  ft. 
in  the  form  of  two  cylindrical  columns. 

Twin  cylinders  having  a  base  20  ft.  in  diameter  by 
10  ft.  deep  with  dredging  pocket  9  ft.  in  diameter  con- 
stitute the  shore  piers.  Sinking  the  piers  progressed 
at  the  rate  of  1  and  3  ft.  a  day  until  clay  was  reached, 
when  some  little  delay  and  difficulty  was  experienced  in 
sealing  the  piers,  as  the  clay  was  too  compact  to  dredge 
with  a  clam.  Without  at  least  10  to  15-in.  penetration 
of  the  cutting  edge  into  the  clay,  the  dredging  pockets 
could  not  be  sealed  against  the  inflow  of  silt  through 
irregularities  in  the  surface  of  the  clay.  Pier  3,  at 
depth  of  70  ft.,  gave  additional  trouble;  the  clay 
stratum  was  inclined  and  the  pier  tilted  about  30  in. 
The  clay  on  the  high  side  of  the  pier  was  loosened  by 
driving  points  consisting  of  old  boiler  tubes  closed  by 
a  blacksmith  into  the  clay  near  the  cutting  edge,  lower- 
ing dynamite  cartridges  into  the  holes  so  made,  and 
shooting  several  at  a  time.  After  the  piers  were  sealed 
and  pumped  out,  they  were  carried  to  the  desired  depth 
in  the  clay  by  chopping  out  the  clay  with  mattocks. 

The  pier  shells  had  been  reinforced  for  air  should  it 
become  desirable  to  employ  it  in  sealing.  All  piers  were 
sunk  in  the  open,  and  air  was  used  in  sealing  only  the 
west  shore  piers  in  the  dry,  as  insisted  upon  by  the 
U.  S.  Bureau  of  Public  Roads. 

Fig.  2  shows  the  steel  framing  for  one  of  the  twin 
cylinders  of  Pier  1.  The  frames  for  Piers  2  and  3, 
rectangular  boxes,  were  made  up  in  the  same  manner. 
After  the  base  sections  were  concreted,  the  piers  were 
sunk  by  progressively  building  up  and  dredging  out. 
(Figs.  3  and  4).  Fig.  3  shows  one  stage  of  sinking  of 
Pier  1;  here  the  north  (near)  pier  has  been  sunk  only 
a  few  feet,  the  top  of  the  base  still  showing  above 
water,  while  the  south  pier  has  progressed  farther  and 
the  upper  section  of  the  shaft  has  be'en  built  up  from 
the  base.  In  Fig.  5,  Pier  2  is  seen  complete.  The  t^vo 
shafts,  which  are  heavily  hooped  and  reinforced,  are  of 
enormously  greater  strength  than  the  ordinary  masonry 
pier,  while  costing  far  less  because  of  their  lesser  bulk. 

Clearance  for  Navigation. — Following   the    Missouri 
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River  Commission  report  of  forty  years  ago,  the  prac- 
tice of  the  War  Department  has  been  to  approve  plans 
only  as  they  provide  for  at  least  50  ft.  clearance  above 
June  high  water.  With  railroad  and  truck  competition, 
steamboat  transportation  on  the  upper  Missouri  river 
is  found  today  to  be  feasible  only  wfith  the  internal 
combustion  engine,  so  that  the  50-ft.  clearance  required 
for  the  smokestack  of  the  old-fashioned  coal-burning 
steamer  is  today  unnecessary.  Through  the  active  in- 
terest taken  in  the  structure  by  Capt.  I.  P.  Baker,  prin- 
cipal owner  of  the  Benton  Packet  Co.,  of  Bismarck,  the 
only  company  now  commercially  engaged  in  the  trans- 
portation of  freight  on  the  upper  Missouri  by  boat,  this 
old  requirement  for  headroom  was  reduced  by  the  War 
Department  to  38  ft.,  although  navigation  interests 
maintain  that  25  ft.  is  ample  for  any  commercially 
feasible  craft  navigating  the  river  today.  It  may  be  ex- 
pected that  further  reductions  in  the  excessive  clear- 
ance required  for  bridging  the  Missouri  will  be  per- 
mitted in  the  near  future,  as  it  is  an  item  of  material 
importance  in  reducing  the  high  cost  of  railroad  and 
highway  structures  across  this  stream,  now  necessary 
to  give  the  prescribed  clearance  at  a  reasonable  grade. 
Superstructure. — The  superstructure  of  the  ap- 
proaches presents  little  that  is  novel;  the  spans  are  uni- 
formly about  34  ft.  center  to  center  of  columns,  and  the 
pedestals  in  general  rest  upon  piles  cut  off  at  the  per- 


FIG.    2.      TWIN    CYLINDERS   OF   SHORE    PIEK    AT   TWO 
STAGES  OF  SINKING 

members  are  required  at  the  support,  where  the  moment 
is  numerically  greatest.  Hence  the  continuous  structure 
labors  under  the  disadvantage  of  a  much  heavier  web 
than  the  simple  span,  and  the  economic  depth  for  the 
simple  span  is  therefore  greater  than  that  for  the  con- 
tinuous span. 


FIGS.  3  AND  4.     A  RIVER  i'lEK  ;  FUR.Mb  L'l    A  LuW  JJi:  bUCT  ! 
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manent  water  line.  The  main  spans,  however,  are  de- 
cidedly interesting. 

Two  primary  questions  of  bridge  economics  presented 
themselves:  simple  spans  or  continuous  construction, 
and  riveted  or  pin  joints. 

Simple  or  Continuous. — Reduction  in  expense  of  erec- 
tion for  the  center  span  was  the  main  argument  favor- 
ing continuous  spans.  Offsetting  this  would  be  the  addi- 
tional cost  of  shop  work  and  additional  weight  of  metal, 
estimated  at  about  30  per  cent  over  that  required  for 
simple  spans. 

The  .so-called  renaissance  of  continuous  bridge  con- 
struction appears  to  the  author  to  be  based  on  miscon- 
ception of  the  elements  of  relative  economy  in  a  com- 
parison of  the  two  types.  In  the  simple  span,  maxi- 
mum moment  occurs  where  the  shear  is  least;  accord- 
ingly, relatively  great  depth  may  be  utilized  in  resisting 
moment,  and  heaviest  chord  members  occur  where  the 
weight  of  the  web  members  approaches  a  minimum. 
In  the  continuous  type  the  heaviest  and  longest  web 


The  estimated  difference  between  the  two  tjTjes,  de- 
signing each  as  economically  as  possible,  was  approxi- 
mately 30  per  cent  of  the  simple-span  design,  the  con- 
tinuous design  being  the  heavier  by  that  amount  and 
more  expensive  by  at  least  20  per  cent. 

Riveted  or  Piit-Connected. — Some  25  years  ago  there 
was  considerable  controversy  between  American  and 
continental  engineers  regarding  the  relative  economy  of 
pin-connected  structures  as  against  riveted  structures, 
the  latter  being  used  almost  exclusively  in  Europe  and 
pin-connected  structures  being  generally  adopted  in 
America. 

It  is  submitted  that  the  riveted  design  adopted  for 
the  Bismarck-Mandan  bridge  is  more  economical  from 
the  standpoint  of  weight  of  metal  involved  than  a  pin- 
connected  design,  notwithstanding  the  fact  that  riveted 
bridges  as  designed  by  European  engineers  are  in  gen- 
eral heavier  than  typical  American  pin-connected 
bridges.  For  the  same  skeleton  the  weight  of  details 
depends  in  a  large  measure  on  economy  in  splicing  the 
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main  sections  and  the  complexity  of  the  details  involved. 
In  the  pin-connected  bridge,  when  a  first-class  lateral 
.system  acting  in  the  plane  of  the  bottom  chord  is  de- 
signed, complicated  details  of  the  floor-beam  connec- 
tions are  involved.  With  the  riveted  design  the  floor 
beams  are  made  of  full  cross-section  with  square  ends, 
requiring  no  bent-up  flanges  or  cutting  to  clear  pin  nuts 
and  to  fit  eyebar  heads. 

In  the  design  adopted  the  cross-section  of  the  com- 
pression chord  varies  little  from  end  to  end.  There  is 
but  little  variation  in  the  bottom  chord,  the  end  section 
being  somewhat  lighter  than  the  others.  The  lengths 
of  uniform  section  are  four  panels,  by  virtue  of  the 
subdivision  adopted.  This  spaces  the  splices  of  the  main 
sections  68  ft.  apart,  and  in  the  total  length  of  the 
bridge  there  are  but  six  splices  in  the  bottom  chord  and 
seven  in  the  top  chord.  Thus  the  number  of  joints  in 
the  bottom  chord  is  no  more  than  in  a  140-ft.  span  with 
seven  20-ft.  panels,  and  because  of  the  reduction  in  the 
number  of  these  joints  the  percentage  of  details  is  rela- 
tively lower  than  in  the  pin-connected  type. 

The  make-up  of  the  truss  is  completely  shown  in  the 
general  detail  drawing  of  the  truss  submitted  herewith. 
It  differs  in  some  minor  respects  from  common  practice 
in  presenting  balanced  sections  in  the  compression 
members,  which  are  well  designed  to  i-esist  both  torsion 
and  flexure  by  virtue  of  broad  and  liberal  flanges  and 
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cross  diaphragms  inserted  at  suitable  intervals.  The 
lacing  itself  presents  a  large  amount  of  torsional 
rigidity,  since  angles  rather  than  flat  lacing  bars  are 
used  and  these  in  turn  are  riveted  in  a  manner  far  more 
substantial  than  has  been  followed  in  other  designs  of 
heavy  bridge  structures.  Double  shear  on  the  rivets  of 
the  connections  of  all  main  joints  is  secured  by  forked 
ends  of  the  members. 

The  type  of  truss  is  one  originated  by  the  writer  to 
eliminate  the  multiplicity  of  nominal  members,  i.e.,  those 
that  do  no  work  except  to  break  up  the  length  of  com- 
pression members,  to  be  found  in  the  Baltimore  type ;  to 
render  the  triangulation  a  closer  approach  to  that  of  the 
equilateral  triangle;  to  reduce  the  secondary  stresses 
to  the  minimum  amount ;  to  simplify  and  facilitate  field 
erection  by  the  reduction  of  the  number  of  joints  to  the 
practical  minimum  limit. 

Field  Advantages. — In  erection  this  form  of  truss 
proved  fully  as  advantageous  as  in  its  design  effect.  At 
the  very  first,  the  erection  men,  being  not  used  to  the 
work,  "cussed"  the  design;  but  very  quickly  they  got 
the  hang  of  putting  the  work  together,  making  phe- 
nomenal speed  even  on  the  first  span.  The  long 
members  and  few  joints  brought  rapid  progress. 

Erection  started  in  July,  after  driving  of  the  pile 
falsework  for  the  first  span  on  the  Bismarck  side — 
this  work  having  been  interrupted  a  number  of  times 
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land  occupied  by  the  concrete  approaches  and  the  road 
way  from  the  approach  to  the  city  of  Mandan  was 
donated  by  Capt.  I.  P.  Baker  of  Bismarck,  who  has 
been  an  enthusiastic  supporter  and  promoter  of  the  pro- 
ject throughout,  although  it  might  seem  that  his  in- 
terest in  river  navigation  would  be  incompatible  with 
promoting  the  best  connection  between  the  property 
lying  on  the  east  and  west  side  of  the  river.  His  view 
is  a  broad  one — that  with  better  communication  there 
will  be  more  business  for  the  packet  company. 


6'x1^isas 


WITH  TOP-CHORD   BRACES 


by  ice  and  high-water  damage.  The  first  span  was  com- 
pleted late  in  September.  In  the  meantime  falsework 
had  been  driven  for  the  second  span  and  work  started 
immediately  there.  Steel  was  placed  by  an  outside 
traveler,  which  may  be  seen  in  one  or  two  of  the  photo- 
graphs. Between  four  and  five  days  were  required  to 
place  the  shoes  of  the  second  span  and  grout  them,  set 
the  floor  system  on  the  blocking,  and  lay  down  the 
bottom  chords.  Then  only  3?.  days  were  required  to 
erect  and  couple  up  the  rest  of  the  span  (above  the 
floor). 

The  general  opinion  of  the  erecting  men  seemed  to 
be  that  the  triangular  type  of  truss  could  be  erected  1  i 
times  as  rapidly  as  an  ordinary  pin-connected  span,  and 
with  far  greater  safety  to  the  men  putting  it  up. 

A  small  traveling  derrick  frame  running  on  the  false- 
work was  used  ahead  of  the  main  traveler  to  place  the 
floor  and  bottom  chords.  All  erection  above  the  floor 
was  handled  by  the  outside  gantry  traveler,  the  hoisting 
engines  for  which  were  located  on  the  smaller  traveler. 
Yard  handling  of  material,  from  the  ground  alongside 
the  approach  to  cars  on  the  bridge  floor,  was  done  by 
locomotive  cranes. 

The  work  is  being  executed  under  the  direction  of 
the  Highway  Commission  of  North  Dakota,  Gov.  Lynn 
Frazier  chairman,  W.  H.  Robinson  secretary  and  chief 
engineer.  The  writer's  firm,  the  C.  A.  P.  Turner  Co., 
of  Minneapolis,  acted  as  consulting  and  designing 
engineer.  The  Foundation  Co.  carried  out  the  founda- 
tion work  and  the  American  Bridge  Co.  the  fabrication 
and  erection  of  the  superstructure.  The  work  was 
financed  with  federal  aid,  administered  by  the  Bureau 
of  Public  Roads,  E.  0.  Hathaway  district  engineer  and 
Tho.s.  H.  McDonald  director.  The  Government  con- 
tributes half  and  North  Dakota  one-third  of  the  cost; 
the  counties  of  Burleigh  and  Morton  each  contribute 
half  of  the  remaining  amount.  E.  G.  Patter.'on  i.s  chair- 
man of  the  Burleigh  County  board,  and  C.  P.  O'Rourke 
chairman  of  the  Morton  County  board. 

A  noteworthy  feature  of  the  enterpri.se  is  that  the 


3  Compact  Sewage-Works  for  Annexed 
District  of  Rochester 

By  John  F.  Skinner 

Principal  Assistant  City  Engineer,  Rochester,   N.   T. 

DUPLICATE  grit  chambers,  fine  racks,  measuring 
eirs,  an  air-lift  pump  well,  an  Imhoff  tank  and 
sludge  drying  beds  arranged  concentrically  with  the 
tank,  all  on  a  lot  132  x  275  ft.,  comprise  the  sewage- 
works  for  the  former  village  of  Charlotte,  which  was 
annexed  to  the  city  of  Rochestei-,  N.  Y.,  a  few  years 
ago.  The  plant  is  designed  to  treat  from  30  to  180 
cu.ft.  per  minute  from  sanitary  sewers  serving 
ultimately  a  habitable  arcii  of  about  800  acres.  The 
present  winter  population  is  about  3,000  and  the  perma- 
nent summer  population  about  4,000.  During  the  sum- 
mer season  there  is  a  large  transient  summer  populatio:i 
brought  in  by  railway  and  trolley,  automobiles,  and  by 
boats  on  Lake  Ontario,  Charlotte  being  a  summer  pleas- 
ure resort  at  the  junction  of  the  Genesee  River  with  the 
lake  named.  Trolley  lines  alone  have  brought  as  many 
as  12,000  people  to  the  beach  in  a  single  afternoon.  The 
sewers  now  carry  roof  and  street  surface  water,  but  the 
intention  is  to  exclude  the  storm  water. 

The  sewage  arrives  at  the  works  at  a  level  about  12  ft. 
below  the  ground  surface.  It  then  passes  through  one 
of  two  parallel  4  x  40-ft.  grit  chambers,  at  the  lower 
end  of  each  of  which  there  is  a  cast-iron  rack  with  bars 
spaced  t?.-in.  apart,  set  3  horizontal  to  4  vertical.  The 
sewage  then  passes  over  a  12-in.  Cippoletti  weir  to  an 
air-lift  well  20  ft.  deep  from  which  it  is  raised  to  the 
Imhoff  tank,  the  water  surface  of  which  is  about  at  the 
ground  level. 

A  neat  operating  house,  18  x  30  ft.,  inside,  constructed 
of  tapestry  brick  lined  with  sand  lime  brick  and  roofed 
with  red  concrete  tile,  houses  the  machinery,  gauges, 
etc.,  and  serves  as  an  office. 

Air  is  provided  for  the  air  lift  by  three  No.  1  Nash 
hytor  compressors  direct  connected  to  10-hp.  constant 
speed  motors  and  feeding  into  a  common  header.  No 
air  drier  or  air  receiver  is  provided.  A  6-  and  a  7-in. 
air-lift  furnish  the  necessary  variation  in  capacity. 

The  Imhoff  tank  is  circular,  38  ft.  inside  diameter, 
35 J  ft.  deep  over  all,  with  a  total  water  depth  of  30i  ft., 
a  free  board  of  2  ft.  at  the  periphery  and  3  ft.  at  the 
central  gas  well,  in  which  the  water  surface  has  .•• 
diameter  of  9J  ft.  The  gas  well  area  is  6,'  per  cent  of 
that  of f,;^  settling  chamber.  The  flow  is  semicirctmi- 
ferential.  The  volume  of  settling  chamber  at  low 
water  flow  is  10.284  cu.ft.  The  sludjac,  caiiaaiji'  b«low 
the  slots  is  11,531  cu.ft..  which,  for.  lO.pOO  population; 
gives  1.153  cu.ft.  per  capita.  .  ■■ 

The  sludge  will  be  lifted  by  air  through  a  vertical 
8-in.  pipe  in  the  center  of  the  tank.  (Jates  at  the  top 
divert  the  sludge,  which  only  has  to  be  raised  against 
a  2-ft.  head,  to  either  side  of  the  tank  to  two  annular 
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sludge  beds  10  ft.  wide,  concentric  with  the  tank,  having 
a  total  area  of  .3,333  sq.ft.,  or  :\  sq.ft.  per  capita  for  a 
population  of  10.000. 

The  effluent  is  discharged  directly  to  the  Genesee 
River,  one  mile  from  its  mouth,  through  a  12-in.  sub- 
merged outlet  pipe.  The  river  at  this  points  has  a 
channel  24  ft.  deep  and  is  the  outlet  of  2,200  sq.mi.  of 
territory.  In  the  last  seven  miles  it  has  falls  amounting 
to  260  ft.  so  that  it  is  naturally  well  saturated  with 
oxygen. 

The  plant  was  put  into  operation  in  October,  1921, 
being  seeded  from  the  Irondequoit  plant  of  the  City  of 
Rochester  the  following  month. 


T-I'^p'^- 


OKXERAL  VIEW  OK   CHARLOTTE    SEWAGE    WORKS 
iCffluent   is  collected   in  an  open  drain,   located    between   the   two 

arranged  concentrically  to  the  Imhoff  tank 

The  plant  was  designed  by  the  writer  and  constructed 
by  N.  A.  Brown,  special  assistant  engineer,  under  the 
general  supervision  of  C.  A.  Poole,  city  engineer.  The 
general  contract  was  executed  by  Whitmore,  Rauber  & 
Vicinus  of  Rochester,  N.  Y. 


Tentative  Thoroughfare  Plan  for  Cleveland 

A  map  showing  a  tentative  thoroughfare  plan  for  the 
city  of  Cleveland,  Ohio,  bearing  date  of  Dec.  1,  has  been 
printed  for  distribution.  It  is  on  a  scale  of  1  in.  to 
the  mile  and  shows  existing  thoroughfares,  proposed 
widenings,  and  proposed  extensions.  In  general  the 
thoroughfare  plan  is  a  combination  of  radial  and  rec- 
tangular street  systems,  the  radial  streets  centering  in 
the  public  square  at  the  civic  center  which  has  been 
under  development  for  some  years  past.  There  are  also 
some  minor  radial  street  systems  centering  in  various 
quarters  of  the  city.  The  normal  widths  for  the  three 
main  courses  of  thoroughfares  are  66,  86,  and  120  ft., 
these  figures  including  in  each  case  two  sidewalks  which 
are  respectively  13,  15,  and  22  ft,  wide  each.  Put  dif- 
ferently, these  may  be  stated  by  roadway  widths  as 
follows:  40  ft,,  providing  for  four  lines  of  traffic,  all 
moving;  56  ft.,  providing  for  six  lines  of  traffic,  four 
moving  and  two  standing;  76  ft.,  providing  for  eight 
lines  of  traffic ;  six  moving  and  two  .standing.  Robert  H. 
Whitten  is  city  plan  adviser  and  C.  E.  Conley  is  engineer 
to  the  .City  Plan  Commission. 


Alternate  Plans  For  Proposed 
Colorado  River  Dam 

Rock-Fill  Made  By  Blowing  Down  Canyon  Sides 

From  Tunnels  or  Thin  Concrete  Arch 

For  Boulder  Canyon  Dam 

By  Arthur  P.  Davis 

Director,    L'.  .S,   Ri^clamation  .Service,  \Va.-ihingtoii,  D,   C. 

STUDY  of  the  Colorado  River  Basin  from  the  stand- 
point of  its  use  in  Irrigation  and  otherwise  may  be 
said  to  have  begun  by  the  establishment  of  stations  for 
the  measurement  of  stream  discharge  in  various  parts 
of  the  basin  in  1894  and  1895 
by  the  U,  S.  Geological  Sur- 
vey. One  of  these  stations 
was  established  at  Yuma. 
Ariz.,  to  intercept  and  meas- 
ure the  discharge  of  the  en- 
tire stream,  there  being  no 
tributaries  below  this  point. 
It  was  found  that  gage  height 
readings  had  been  kept  for  a 
considerable  period  by  the 
Southern  Pacific  R.R.  at 
Yuma  and  these  were  utilized 
so  far  as  possible,  but  the 
shifting  nature  of  the  channel 
made  their  use  of  doubtful 
value,  and  also  to  a  consider- 
able extent  vitiated  the  rec- 
ords kept  at  Yuma  by  the 
U.  S.  Geological  Survey  for 
the  first  few  years. 

After  the  passage  of  the 
Reclamation  Act  in  1902  the 
Reclamation  Service  took  up 
the  systematic  study  of  the 
lower  river,  provided  for 
more  frequent  and  systematic  gagings  at  Yuma  and 
other  points,  and  made  a  topographic  survey  of  the 
lower  valleys  of  the  Colorado  River  from  Bull's  Head  to 
the  Mexican  boundary.  The  investigations  above  were 
continued,  particularly  as  regards  stream  measurements 
and  the  survey  of  reservoir  sites  and  borings  at  the 
necessary  dams.  In  the  stream  measurement  work  sub- 
stantial co-operation  was  extended  by  the  Geological 
Survey  and  the  results  were  assembled  in  the  publica- 
tions of  that  bureau  from  time  to  time. 

A  more  intensive  study  of  the  entire  basin  was 
inaugurated  in  1914  by  a  special  allotment  of  $50,000 
for  this  purpose,  supplemented  by  annual  allotments  in 
subsequent  years,  and  this  work  was  finally  assembled 
in  three  large  volumes  of  manusc/ipt  by  John  T, 
Whistler.  It  included  a  reconnaissance  of  practically 
all  of  the  proposed  reservoir  sites  and  irrigation  projects 
in  the  basin  above  the  Arizona  line  and  the  compilation 
of  all  existing  data  including  the  water  filings  and  water 
rights  throughout  the  basin.  The  study  did  not  stop 
with  the  rendition  of  Mr,  Whistler's  report,  but  was 
transferred  to  the  lower  basin  where  the  topographic 
survey  of  the  basin  was  continued  up 'the  river  from 
Bull's  Head  and  a  detailed  sui^vey  made  of  the  proposed 
reservoir  site  at  and  above  Boulder  Canyon,  in  the 
northwest  corner  of  Arizona  and  below  the  Grand 
Canyon. 

Borings  made  in   190.'5  and  1904  on  the  lower  river 
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showed  that  at  Bull's  Head,  Williams  Fork.  Picacho,  and 
ntlier  points  tested,  the  subterranean  channel  of  the 
river  had  been  eroded  to  a  great  depth,  so  that  the 
foundation  of  dams  at  any  of  these  points  on  bedrock 
was  considered  infeasible.  In  view  of  this  fact  and  of 
the  silt  problem,  some  engineers  were  led  to  conclude 
that  storage  at  any  point  in  the  lower  basin  of  the 
Colorado  River  was  not  feasible.  Further  considera- 
tion, however,  led  to  the  evolution  of  a  plan  for  building 
at  Boulder  Canyon  a  high  dam  without  excavating  the 
river  to  bedrock,  which  owing  to  the  peculiar  topography 
of  the  site  seemed  to  be  at  least  worthy  of  consideration. 
At  this  point  the  canyon  is  about  300  ft.  wide  at  th4 
river  level,  and  cliffs  of  massive  granite  reach  upward 
nearly  vertical  to  a  height  of  over  2,000  ft.  above  the 
river.  Plans  were  evolved  for  a  loose  rock  dam  at  this 
point  constructed  by  the  following  method: 

Loose  Rock  Dam  Details 

It  was  proposed  to  pierce  the  cliffs  with  large  tunnels 
on  each  side  of  the  dam  site  a  short  distance  just  above 
the  level  of  the  river  at  medium  stages  in  order  that  the 
river  might  be  diverted  through  these  tunnels  at 
moderate  stages  if  desired.  These  tunnels  were  to  be 
equipped  with  controlling  works.  For  a  dam  say  600 
ft.  above  the  river  level  it  was  proposed  to  provide 
slopes  for  a  rock  fill  dam  of  slopes  of  1  on  3  on  each  side 
when  counted  from  bedrock  to  summit,  with  a  top  width 
of  30  ft.  This  would  mean  that  the  thickness  of  the 
dam  upstream  and  downstream  at  the  river  bed  would 
be  3,630  ft.,  or  nearly  three-ciuartei-s  of  a  mile.  The 
cliffs  were  to  be  pierced  with  small  tunnels  parallel  to 
the  river  at  numerous  points  well  above  and  outside  the 
lines  of  the  dam  in  order  later  to  be  filled  with  powder 
and  exploded  to  blow  the  rock  from  these  cliffs  into  the 
river  for  forming  a  loose  rock  dam.  At  a  point  just 
above  where  the  upstream  slope  of  the  dam  would  inter- 
sect bedrock  a  tunnel  on  each  side  of  the  river  was  to 
be  filled  with  powder  and  exploded,  throwing  the  rock 
into  the  river  bed  in  such  manner  as  to  form  a  cofferdam 
and  divert  the  river  into  the  diversion  tunnels.  This 
cofferdam  was  to  be  faced  with  smaller  rock  in  order  to 
serve  its  purpose  and  then  the  river  turned  over  the 
cofferdam,  which  it  would  proceed  to  destroy  by  scour- 
ing the  bed  of  the  river  at  the  lower  toe  and  rolling 
the  rocks  of  the  dam  into  the  cavity  thus  formed. 

After  such  action  had  proceeded  to  a  point  of  com- 
parative quiescence  another  blast  from  higher  tunnels 
on  both  sides  of  the  river  would  blow  additional  quanti- 
tie.s  into  the  river  just  below  the  cofferdam  and  the  river 
required  to  work  upon  this  mass  for  a  short  time.  With 
the  high  head  thus  formed  the  scouring  effect  of  the 
water  upon  the  toe  of  the  rock  fill  would  be  very  power- 
ful and  would  carry  away  all  the  finer  material,  but  the 
large  blocks  of  granite  that  would  thus  be  provided  could 
not  be  carried  by  the  river  but  being  undermined  would 
be  .settled  deeper  and  deeper  into  the  river  bed. 

This  process  would  be  repeated  in  such  manner  as  to 
secure  the  largest  possible  action  of  the  water  in  scour- 
ing out  the  foundation  and  settling  the  large  rock  from 
the  cliffs  US  low  as  possible  into  the  foundat-on.  This 
proceeding  from  upstream  to  downstream  v.ould  pave 
the  foundation  progressively  with  large  rock  as  deeply 
embedded  a.s  possible.  The  process  of  blowing  rock  from 
the  cliffs  above  by  means  of  tunnels  parallel  lo  the 
river  and  packed  with  black  powder  would  be  repeated 
at  such  points  that  the  required  rock  fill  would  be  built 


as  neai-ly  as  piaclicablc  lo  (he  height  desired  on  the 
required  slopes,  the  river  being  used  to  the  maximum 
extent  in  settling  the  rock  into  the  foundation  and  all 
surplus  waters  drawn  off  through  the  tunnels.  It  is 
obvious  that  masses  of  granite  could  be  secured  in  this 
way  very  much  larger  than  could  be  feasibly  moved  by 
ordinary  mechanism. 

During  the  early  stages  of  construction  when  the  mass 
is  of  moderate  height  it  would  be  necessary  to  take  the 
flood  waters  of  the  river  over  the  structure,  and  this 
action  would  be  used  to  the  greatest  possible  e.xtent  in 
paving  the  foundation  with  the  heaviest  rock  obtainable. 

As  the  structure  increased  in  height  the  storage  above 
it  would  increase  in  volume  rapidly,  and  at  moderate 
heights  the  storage  capacity  and  the  tunnel  capacity 
combined  would  be  adequate  to  prevent  the  overflow  of 
the  dam  in  times  of  high  water  after  such  overflow 
became  undesirable. 

When  this  structure  had  reached  the  designed  height 
and  slopes,  the  entire  upstream  face  would  be  brought 
to'  an  even  slope  by  depositing  smaller  rock  until  the 
surface  was  smooth  enough  to  be  paved  with  concrete. 
A  concrete  pavement  would  then  be  provided  of  con- 
siderable thickness  and  reinforced  with  steel.  This 
would  cover  the  entire  face  of  the  dam  from  the  river 
bed  to  the  top  and  would  be  securely  sealed  to  the  cliffs 
on  either  side  to  prevent  percolation  through  the  dam  so 
far  as  practicable.  - 

Other  Considerations 

.  Prior  to  placing  the  cofferdam  or  any  of  the  rock  fill, 
it  is  proposed  to  drive  a  row  of  steel  sheet  piling  as 
deeply  as  practicable  across  the  upstream  toe  of  the 
dam  to  l>e  later  connected  and  sealed  firmly  to  the  toe  of 
the  concrete  pavement  on  the  water  face  of  the  dam. 

The  placing  of  the  rock  fill  should  be  completed  a  year 
or  more  before  beginning  the  construction  of  the  con- 
crete pavement.  This  time  would  be  occupied  in  sloping 
up  the  water  face  preparatory  to  placing  the  pavement. 
The  construction  of  the  pavement  would  be  so  planned 
that  the  sealing  of  the  pavement  to  the  rock  of  the  abut- 
ments would  be  the  last  finishing  touch  of  the  dam  ao 
as  to  give  the  mass  the  maximum  time  for  settlement 
before  making  this  junction. 

The  control  of  the  river  during  construction  and  im- 
mediately after  would  form  a  pond  of  varying  magni- 
tude just  above  the  dam,  filled  with  the  muddy  waters 
of  the  Colorado  and  these  would  deposit  their  .sediment 
on  the  river  bed  and  upper  toe  of  the  dam  in  such 
manner  as  to  form  something  of  a  seal  and  tend  to 
prevent  water  entering  the  foundation  at  any  consider- 
able velocity. 

This  plan  of  construction  was  discussed  with  Secre- 
tary Lane  in  obtaining  authority  for  the  extensive 
investigations  of  the  Colorado  River  in  1914.  I(  had 
previously,  and  has  since,  been  discussed  by  the  author 
with  many  engineers  in  order  to  bring  out.  if  possible, 
any  weak  points  connected  with  the  plan. '  and  some 
of  the.  details  of  this  plan  have  been  modified  as  the 
result  of  such  discussions.  They  are  of  course  subject 
to  further  modification  by  further  thought,  and  espe- 
cially by  the  exporienre  obtained  during  construct  ion. 
The  plans  were  worked  out  in  more  detail  and  estimates 
made  on  the  basis  of  such  a  structure  as  compared  with 
a  dam  built  of  concrete  under  the  direction  of  the  chip) 
engineer  of  the  Reclamation  Service  by  .John  L.  Savage 
and  his  assistants. 
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cially  by  the  experience  obtained  during  construction. 
The  plans  were  worked  out  in  more  detail  and  estimates 
made  on  the  basis  of  such  a  structure  as  compared  with 
a  dam  built  of  concrete  under  the  direction  of  the  chief 
engineer  of  the  Reclamation  Service  by  John  L.  Savage 
and  his  assistants. 

These  studies  seemed  to  indicate  that  no  material 
saving  could  be  made  by  adopting  such  a  plan  as  com- 
pared with  a  concrete  structure  carried  to  bedrock 
providing  the  latter  proved  feasible  at  all.  A  depth  of 
135  ft.  to  bedrock  while  presenting  serious  difficulties 
in  foundation  work,  is  believed  to  be  entirely  feasible 
if  proper  preparations  are  made  and  proper  plans  are 
followed. 

It  is  not  believed  that  within  reasonable  cost  it  is 
either  feasible  or  necessary  to  divert  the  entire  flood 
flow  of  the  Colorado  River,  which  may  at  times  reach 
200,000  sec.ft.  The  alternative  plan  is  to  design  a  thin 
arch  of  such  radius  and  dimensions  as  to  be  safe  with 
its  base  upon  the  foundation  rock  and  its  summit  about 
40  ft.  above  the  low-water  level  of  the  river.  Within 
this  limit  the  canyon  is  quite  narrow,  being  at  all  points 
less  than  350  ft.  in  width,  and  therefore  a  structure  of 
short  radius  and  light  section  would  be  safe.  After  the 
construction  of  a  cofferdam  and  of  diversion  tunnels  of 
suflScient  capacity  to  carry  the  ordinary  flow  and  mod- 
erate floods  of  the  river,  excavation  would  be  under- 
taken of  only  sufficient  width  to  secure  foundation  for 
this  thin  arch,  and  this  would  be  completed  and  the 
arch  poured  during  the  nine  months  or  so  in  which  it 
would  be  possible  to  unwater  the  foundation  by  means 
of  the  tunnels  and  cofferdam. 

This  thin  arch  would  serve  as  a  subsequent  cofferdam 
and  also  for  the  heel  of  the  masonry  structure  to  be 
built.  If  this  were  overtopped  by  floods,  they  would 
fill  the  pit  with  water  only,  which  could  be  quickly 
pumped  out  when  the  flood  had  passed  and  the  excava- 
tion of  the  additional  foundation  and  placing  of  founda- 
tion concrete  could  proceed  at  all  times  when  the  river 
flow  is  below  the  capacity  of  the  tunnels;  this  would 
be  possible  without  serious  or  expensive  interruptions 
except  in  the  brief  high  water  season  of  May  and  June. 

The  method  just  described  for  meeting  foundation 
conditions  in  Boulder  Canyon  has  been  successfully 
carried  out  in  placing  the  foundations  for  the  Shoshone 
and  the  ArrovsTOck  dams,  the  highest  yet  built  by  the 
Reclamation  Service.  The  depth  to  foundation  at  Arrow- 
rock  was  about  100  ft.,  and  on  the  Shoshone  about  90  ft. 
At  Boulder  Cans^on  the  depth  is  greater  and  the  quan- 
tities are  larger,  but  it  is  practicable  to  assemble  a 
much  larger  construction  outfit  and  to  make  more  strenu- 
ous speed  than  was  found  necessary  at  either  of  the 
two  locations  mentioned.  These  experiences  have  led 
those  familiar  with  them  to  conclude  that  the  placing 
of  the  foundation  in  Boulder  Canyon  for  a  concrete  dam 
by  the  above  method  is  feasible  and  not  unduly  ex- 
pensive. 

If  this  is  true,  the  plan  of  blowing  the  cliffs  into 
place  for  a  rock-fill  dam  is  not  necessary  to  solve  the 
problem.  It  may,  however,  have  advantages  of  economy, 
but  this  is  difficult  to  predict  on  account  of  the  unprece- 
dented character  of  the  operations. 

A  structure  necessary  to  solve  the  problem  of  the 
Colorado  River  by  a  dam  in  Boulder  Canyon  is  so  high 
and  so  far  beyond  the  precedents  that  it  seems  advis- 
able with  due  care  for  engineering  safety  and  economy, 
to  avoid  going  outside  of  such  precedents  so  far  as  pos 


sible.  For  this  reason  it  seems  to  be  desirable  to  build 
the  structure  of  concrete  in  accordance  with  well  estab- 
lished theory  confirmed  by  numerous  and  varied  pre- 
cedents. A  rock-fill  structure  might  be  cheaper  but 
our  experience  is  so  limited  that  we  can  not  be  sure 
that  this  will  be  the  case.  If  some  unforeseen  difficulties 
such  as  blow-outs  under  the  rock  fill  should  be  en- 
countered, its  expense  might  even  be  greater  than  that 
of  a  concrete  structure,  and  we  cannot  be  sure  that  it 
would  be  entirely  safe. 


Electric  Control  and  Operation  of 
Water  Valves  at  Buffalo 

By  George  C.  Andrews 

Water   Commissioner.   Buffalo.   X.    T. 

THE  Bureau  of  Water  of  the  City  of  Buffalo  has  just 
equipped  15  of  the  36-,  42-  and  48-in.  valves  in  its 
distribution  system  with  electrical  operation  and  con- 
trol apparatus.  Ten  of  these  valves  are  on  the  dis- 
charge mains  leading  from  the  pumps  at  the  Massachu- 
setts Ave.  pumping  station  and  five  on  the  boundary 
line  separating  the  high  and  low  sei-vice  on  the  60-in. 
discharge  main  running  up  Jersey  St.  from  the  new  Col. 
Francis  G.  Ward  pumping  station.  The  valves  at  the 
Massachusetts  Ave.  station  were  so  equipped  to  allow- 
quick  and  immediate  opening  or  closing  to  simplify  the 
changing  from  high  or  low  service,  which  under  former 
conditions  required  many  men  for  several  hours,  and 
for  emei-gency  use  in  case  of  breaks  in  the  pumps  or 
their  discharge  mains.  The  valves  on  the  Jersey  St. 
line  are  to  be  operated  daily  to  allow  the  main  to  be 
used  on  either  the  high  or  low  sei-vice  as  occasion  may 
demand.  All  these  valves  are  in  manholes  underground 
and  from  ten  to  forty  years  old. 

The  present  Massachusetts  Ave.  pumping  station  is 
situated  on  the  site  of  the  original  station  on  the  east 
bank  of  the  Black  Rock  Ship  Canal,  with  the  Niagara 
Falls  Branch  of  the  New  York  Central  Railroad  directly 
east  of  it.  The  pumps  are  approximately  40  ft.  below 
the  street  level.  The  discharge  mains  pass  under  the 
railroad  tracks  and  then  ascend  the  grade  on  a  slope 
of  45  deg.  This  station  has  six  30-m.g.d.  pumps,  each 
provided  with  its  own  discharge  main.  None  of  the 
discharge  mains  are  equipped  with  a  check  valve  in  the 
station  because  of  lack  of  room,  so  that  it  is  necessarj- 
to  close  the  street  valves  when  a  pump  is  not  running, 
or  else  depend  upon  the  pump  valves  to  hold  the  pres- 
sure. Since  the  original  station  was  built  several  series 
of  pumps  have  been  installed,  each  with  its  independent 
discharge  main,  and  the  side  hill  and  adjacent  streets 
contain  a  maze  of  mains  and  valves  which  were  very 
confusing  to  operate  by  hand.  Over  thirty  large  valves 
are  located  in  one  block  and  while  a  model  of  the 
installation  is  kept  for  the  information  of  the  employees 
few  were  able  to  operate  the  correct  valves  for  each 
pump  or  service  without  more  or  less  trial.  By  careful 
study  ten  valves  were  found  which  control  all  pumps  and 
allow  either  high  or  low  service  and  these  valves  have 
been  equipped  with  electrical  operating  and  control 
apparatus.  These  valves  are  located  in  one  block,  in  and 
on  each  side  of  the  street,  and  are  controlled  from  one 
switchboard,  located  in  the  gate  house  at  the  top  of  the 
stairs  leading  down  to  the  station.  The  other  valves 
are  left  permanently  open  or  closed. 

Each  valve  has  been  equipped  with  a  Dean  control 
unit,  which  consists  of  a  high  torque,  totally  enclosed 
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watertight  motor,  reduction  gear  and  limit  mechanism 
in  one  cast-iron  watertight  case.  There  are  five  differ- 
ent styles  of  mountings,  allowing  the  unit  to  be  mounted 
directly  on  a  new  valve  yoke,  or  on  an  attachment  to  an 
old  yoke  or  oii  a  channel  iron  set  into  the  manhole  walls. 
Driving  connection  is  made  by  either  bevel  or  spur  gears 
between  the  Dean  unit  shaft  and  valve  stem,  the  ratio 
in  all  cases  being  such  as  to  close  the  gates  at  about  3  in. 
per  minute,  allowing  for  emergency  closing. 

The  method  of  control  on  the  Massachusetts  Ave.  sec- 
tion is  from  stations  mounted  on  the  main  switchboard 
in  the  gate  house.  This  board  contains  ten  control  sta- 
tions, ammeter,  volt  meter,  switches  and  fuses,  and 
indicating  lights.  The  indicating  lights  show  by  red 
and  green  lenses  whether  the  valves  are  open  or  closed. 


GENERAL   VIEW  OF  DE.A.X    b;i,i:<:TRICAL  VALVE  OPERAT- 
ING AND  CONTROL  DEVICE 
The  control  device  was  attached  to  tlie  old  valve  by  welding  the 
bearing  pad  to  the  old  yol<e. 

Current  is  conveyed  from  units  to  control  stations 
by  steel  taped,  lead  covered  Park  cable  laid  directly  in 
trenches  in  the  ground  about  12  in.  deep.  The  connec- 
tions are  made  to  the  Dean  units  so  as  to  be  absolutely 
watertight.  For  supplying  this  section,  current  is 
furnished  at  220-voIt  2.5  cycles,  single  phase,  and  trans- 
formers are  installed  of  sufficient  capacity  to  operate 
two  valves  under  their  maximum  operating  condition  at 
one  time,  or  four  at  one  time  under  normal  operation. 

The  motors  are  so  wound  as  to  start  closing  the  valve 
at  a  speed  of  approximately  6  in.  per  minute,  and  to 
complete  the  closing  at  a  speed  of  about  8  in.  per 
minute,  or  less,  according  to  the  velocity  of  the  water 
through  the  gate. 

Each  valve  i.s  equipped  with  an  entirely  new  and  novel 
form  of  Dean  mechanical  valve  position  indicator,  at- 
tached directly  to  the  valve  stem,  showing  at  a  glance 
the  actual  turns  that  the  valve  is  open.  Stenciled  on  the 
Dean  unit  and  on  the  manhole  frame  in  large  figures  is 
the  number  of  turns  required  to  completely  open  the 
valve,  so  that  by  reference  to  the  indicator  the  exact 


position  of  gate  is  known.  The  control  units  are  pi'o- 
vided  for  hand  operation  in  case  of  failure  of  current. 

At  the  Jersey  St;  section  four  of  the  five  valves  are 
controlled  from  two  points:  One  in  the  central  station 
in  the  Lakeview  Ave.  storehouse,  and  the  other  is 
mounted  in  a  cast-iron  sti-eet  pedestal  adjacent  to  the 
curb.  This  pedestal  contains  the  control  station  and 
relay  panel,  together  with  indicating  lights.  On  the 
switchboard  in  the  Lakeview  Ave.  storehouse  is  mounted 
the  necessary  remote  control  stations,  indicating  lights, 
switches,  etc.  The  current  used  for  the  operation  of 
the  Jersey  St.  valves  is  taken  from  the  generating 
equipment  at  the  Col.  Ward  Pumping  station,  and  is 
220-volt  single-phase,  25  cycles. 

No.  1  Valve  is  equipped  with  a  Dean  electrical  posi- 
tion indicator,  mounted  on  the  switchboard,  the  needle 
of  which  shows  the  movement  of  the  gate  from  open  to 
close,  so  that  its  exact  position  can  be  noted  from  the 
board,  although  the  valve  cannot  be  seen  from  that 
point.  This  is  highly  desirable  as  the  valve  may  be  used 
to  bleed  from  high  to  low  service.  Special  manhole 
covers  marked  "electrically  controlled  valve"  have  been 
provided  for  the  manholes. 

The  complete  installation  was  recently  tested  under 
operating  conditions  when  the  average  speed  for  open- 
ing and  closing  was  eleven  minutes. 

A  complete  operating  schedule  has  been  laid  out 
whereby  every  valve  is  completely  open  and  closed  once 
a  week,  thereby  insuring  their  being  in  perfect  operat- 
ing condition.  A  full  report  of  this  test  is  made  on  a 
card  and  sent  to  the  engineer  in  charge  of  mains.  At 
each  switchboard  is  posted  the  valve  layout  with 
legends  fully  explaining  what  each  valve  controls  and 
operating  directions,  so  that,  in  case  of  emergency,  a 
valve  can  be  operated  by  any  person  of  average  intel- 
ligence. All  valve  controls  on  the  switchboard  arf 
provided  with  locks  and  keys,  kept  at  the  storehouse. 
In  case  of  emergency,  by  breaking  a  glass  on  the  con- 
trol, the  lock  can  be  opened  without  a  key. 

The  great  advantage  of  the  installation  is  that  it 
gives  complete  and  immediate  control  of  the  mains  at 
the  Massachusetts  Ave.  station,  and  it  has  also  elimi- 
nated the  objection  which  the  National  Board  of  Fire 
Underwriters  has  had  to  the  discharge  system  there, 
without  the  construction  of  a  new  discharge  system  and 
valve  house  which  they  have  long  recommended.  The 
equipment  of  the  Jei-sey  St.  line  allows  the  daily  utiliza- 
tion of  two  discharge  mains  on  high  pressure  from  the 
Ward  station,  thereby  les.sening  the  risk  of  interruption 
of  water  service  when  the  Massachusetts  Ave.  station 
is  shut  down  entirely. 

The  complete  contract  was  undertaken  by  Payne  Dean, 
Limited,  of  New  York  City,  the  work  all  being  under 
the  supervision  of  the  writer. 


1921  Maintenance  of  Indiana  Roads  Cosl  .$4,000,000 

All  of  the  Indiana  state-maintained  roads  with  the 
exception  of  a  few  miles  of  earth  road  are  in  the  best 
of  condition,  according  to  the  report  of  A.  H.  Hinkle, 
chief  of  the  maintenance  department  of  the  state  high- 
way commission  to  Governor  McCray.  The  report, 
recently  issued,  covers  the  fiscal  year  from  Oct.  1,  1920. 
to  Sept.  .30,  1921.  More  than  $4,000,000  was  spent 
by  the  maintenance  department  during  the  last  fiscal 
year.  Approximately  $1,000,000  of  this  amount  was 
spent  on  bi'ls  contracted  during  the  previous  year. 
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Some  Features  of  the  Chemung  River  Concrete  Bridge 

Careful  Balancing  of  Design  Alternatives  and  Definite  Purpose  in  Construction  Planning — 
Reinforcement  Interlocking,  Waterproofing  Details  and  Flood  Protection  of  Plant 


PILE  foundation  design  and  the  problems  of  expan- 
sion and  construction  joints,  drainage  and  water- 
proofing, were  given  especial  attention  in  constructing 
the  seven-arch,  reinforced  concrete  bridge  at  Corning, 
N.  Y.  Incidentally  all  parts  of  the  bridge  are  reinforced 
concrete  poured  in  place  even  to  the  foundation  piles 
and  the  lamp  posts  on  the  parapets.  The  reinforcement 
is,  consequently,  interlocked  from  the  piles  up  through 
footings,  pier  shafts,  arch  rings,  spandrel  walls  and 
sidewalks  to  the  hand  railing  and  lamp  posts.  Archi- 
tecturally, simple,  pleasing  lines  and  masses  were  sought. 


FIG.    1.      LOOKING    ALONG   THE   SEVEN    SPAN 
MEMORIAL   BRIDGE    AT   CORNING,    N.    Y. 


The  structure  is  752  ft.  long  and  is  composed  of  seven 
three-centered  segmental  barrel  skew  arches  92-ft.  3-in. 
span  and  11-ft.  3-in.  rise.  The  arches  are  41  ft.  in  width 
face  to  face  of  parapet  walls  and  support  a  36-ft.  road- 
way on  earth  back  fill,  and  two  sidewalks  6  ft.  in  the 
clear  which  cantilever  5  ft.  beyond  the  face  of  the  para- 
pet walls.  The  total  width  of  structure  face  to  face  of 
coping  beams  is  51  ft.  The  depth  from  the  crown  of  the 
road  to  the  crown  of  the  arch  is  1  ft.  8  in.,  a  minimum 
requirement  in  placing  a  10-in.  water  main  in  an  earth 
cushion  under  a  concrete  pavement. 

Three  streams,  draining  about  4,200  square  miles, 
come  together  near  Corning  to  form  the  Chemung  River, 
which  is  crossed  by  the  bridge.  These  streams  are 
flashy,  and  floods  come  quickly  and  subside  almost  as 
quickly.  In  the  maximum  recorded  flood  of  March  14, 
1918,  the  river  rose  19  ft.  The  rate  of  rise  has,  at 
times,  been  1  ft.  an  hour.  In  computing  waterway,  the 
length  of  the  bridge  752  ft.  was  set  as  the  distance 
between  the  dikes,  which  have  contained  past  floods,  and 
the  roadway  was  set  at  an  elevation  which  gave  an  ag- 
gregate watei'way  between  piers  below  springing  lines 
sufficient  for  the  record  flood,  leaving  the  arch  spaces 
above  springing  lines  as  a  factor  of  safety  in  case  of 
greater  floods. 

With  the  foundation  conditions,  2  to  6  ft.  of  gravel 
and  clay,  then  stiff  clay  down  to  16  ft.,  and  then  hardpan, 
the  first  problem  was  to  choose  between  shallow  footings 
on  piles  and  deep  foundations  protected  by  coffer-dams. 
Because  of  the  flood  conditions  and  the  favorable  bot- 
tom, the  advantage  was  in  favor  of  piles.  With  piles 
adopted,  the  alternatives  were  wood  and  concrete  and, 
in  case  of  concrete,  they  were  precast  and  cast-in-place 
construction. 

The  ground  was  so  compact  that  it  was  thought  that 
it  would  be  impossible,  or  at  least  impracticable,  to 
attempt  to  drive  wood  or  precast  concrete  piles.  In 
fact,  the  piles  adopted  required  8  blows  for  a  1-in. 
penetration  under  a  No.  1  Vulcan  Steam  hammer,  and 
in  some  cases  this  was  raised  to  as  many  as  12. 

While  the  unit  cost  of  concrete  piles  was  higher  than 
that  of  wood  piles,  about  half  as  many  were  required. 
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assuming  a  bearing  power  of  35  tons  for  concrete  and  of 
18  tons  for  wood.  Using  fewer  piles  reduced  the  area 
of  the  pier  footing;  this  saved  excavation  and  also  con- 
crete and  reinforcement,  since  the  smaller  footing  could 
be  plain  conci-ete  but  the  large  footing,  required  by  the 
wood  piles,  must  be  heavily  reinforced.  Wood  piles 
would  also  have  necessitated  a  deeper  foundation  at  some 
of  the  piers.  The  great  superiority  of  the  concrete  pile 
appeared,  however,  in  the  design  of  the  abutments. 

With  concrete  piles  selected,  the  cast-in-place  type  had 
advantages  over  the  precast  type  as  follows:  (1)  No 
time  wa.?  required  for  curing  and  the  work  of  driving 
could  be  started  immediately  after  the  excavation  for 
the  first  abutment  was  completed.  (2)  Reinforcing  rods 
could  be  inserted  immediately  after  the  piles  were 
poured,  to  bond  the  footing  course  to  the  piles.  Addi- 
tional stubs  placed  in  the  footing  course  lapped  the  ver- 
tical bars  in  the  pier  shaft  and  also  in  the  face  walls  of 
the  abutments.  This  arrangement  was  effective  in  re- 
sisting eccentric  thrusts  in  constructing  the  arch  ring. 

The  advantage  of  the  concrete  piles  in  the  design  of 
the  abutments  was  signal.  Here  any  reduction  in  length 
saved  a  similar  length  of  foundation  excavation  to  a 
depth  of  19  ft.,  since  the  abutments  were  set  back  into 
the  dikes.  The  thrust  of  the  arch  against  the  abutments 
was  fixed  in  amount  and  direction  and  to  get  the  vertical 
load  of  abutment  and  fill  necessarj'  to  resist  the  arch 
thrust  required  a  width  of  abutment  of  approximately 
28  ft.  With  the  amount  of  eccentric  pressure  on  the 
outer  toe  of  the  abutment,  it  was  impossible  to  place 
enough  wood  piles  within  the  pressure  area  of  the  28  ft. 
width,  without  greatly  exceeding  the  safe  loading  on  the 
piles  of  the  outer  row. 

In  designing  the  abutment,  concrete  piles  were  an 
spaced  under  the  varying  pressure  area  of  the  28  ft. 
width  that  each  pile  was  loaded  uniformly  to  carrying 
capacity.  The  center  of  gravity  of  the  cluster  of  pile 
under  each  4-ft.  buttress,  Fig.  2,  was  made  to  coincide 
with  the  resultant  pressure  of  the  external  loads.  T' 
is  remarked  here  that  the  outer  face,  of  the  abutment, 
was  made  to  act  as  an  abutment  buttre.ss  in  addition  to 
its  function  as  a  retaining  wall  and  a  support  for  tho 
sidewalk.  The  resultant  pressure  of  the  abutment  and 
arch  thrust  is  outside  of  the  middle  third  of  the  abut- 
ment base  in  the  contracted  area  of  the  concrete  pile 


p!an.  Therefore  the  six  piles  in  a  row  along  the  inner 
face  of  the  abutment  adjacent  to  the  arch,  theoretically 
are  not  taking  any  vertical  load,  but  these  six  piles 
tied  to  the  abutment  footing  by  projecting  bars  offer  a 
factor  of  safety  against  overturning  and  satisfy  a 
possible  discrepancy  between  the  actual  and  theoretical 
action.  Three  1-in.  square  reinforcing  bars  were  placed 
on  the  side  of  every  pile  facing  the  arch  to  reinforce 
the  pile  in  shear  and  these  bars  also  projected  into  the 
footing  course.  The  ends  of  the  buttresses,  due  to 
their  shallow  section  in  the  area  of  maximum  pressure, 
were  reinforced  in  shear  by  J-in.  stirrups  spaced  12  in. 
apart. 

Two  features  orf  the  arch  design  stand  out.  One  is 
the  provision  for  subsequently  interlocking  the  walks 
and  balustrades  to  the  arch  ring  and  .spandrels,  and  one 
is  the  provision  for  expansion,  drainage  and  waterproof- 
ing. In  general,  the  bridge  was  designed  to  carry  150 
lb.  per  square  foot  over  the  roadway.  The  sidewalks 
were  designed  to  carry  100  lb.  per  squai-e  foot.  The 
maximum  stress  in  the  concrete  was  set  at  650  lb.  per 
-square  inch  and  in  the  steel  at  16,000  lb.  per  square  inch. 

The  arch  ring.  Fig.  3,  1  ft.  8  in.  at  the  crown  and  2 
ft.  6  in.  at  the  haunch,  was  made  three  centered  to 
conform  to  the  pressure  curve  of  the  load.  The  parapet 
wall,  Fig.  4,  1  ft.  6  in.  in  thickness  supporting  the 
sidewalk  and  balustrade,  is  of  the  buttress  type  and  is 
reinforced  in  the  longitudinal  direction.  The  reinforce- 
ment of  the  buttress,  which  is  anchored  to  the  arch 
ring,  is  carried  through  the  upper  plane  of  the  side- 
walk beams  in  line  with  the  buttresses  and  furnishes 
the  necessary  reinforcement  for  these  beams.  The 
depths  of  these  beams,  to  satisfy  architectural  consider- 
ations, gave  a  very  low  shearing  stress  and  no  additional 
reinforcement  was  necessary.  The  outer  1  ft.  6  in. 
lamina  of  the  arch  ring,  upon  which  the  spandrel  wall 
■  nd  sidewalk  sit,  was  made  8  in.  deeper  than  the  arch 
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ring  proper  at  the  crown,  and 
12  in.  deeper  at  the  haunch 
to  carry  this  extra  loading. 
Poured  simultaneously  with 
the  half  width  of  the  arch  ring, 
it  formed  a  suitable  construc- 
tion joint  from  which  the  span- 
drel wall  could  be  run  in  a 
separate  operation.  Also  by 
raising  the  construction  joint 
above  the  extrados,  a  curb  was 
formed  that  precludes  seepage 
to  the  face  of  the  wall,  if  the 
waterproofing  membrane  fails. 
The  wall  was  carried  up  to  the 
underside  of  the  sidewalk,  with  recesses  tc  receive  the 
sidewalk  beams. 

Immediately  after  the  forms  for  the  spandrel  walls 
had  been  removed,  the  waterproofers  covered  the  backs 
of  the  arch  rings  with  a  membrane  composed  of  two 
plies  of  an  asphaltic  saturated  cotton  cloth  laid  in  three 
swabbings  of  hot  asphalt.  This  membrane.  Fig.  5,  was 
carried  up  the  back  of  the  parapet  walls,  around  the 
buttresses  and  flashed  over  the  tops  of  the  walls  and 
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PIG.  5.     SOUTH  ABUTMENT  BUTTRESSES 
AND  WATERPROOFING 

into  the  sidewalk  beam  recesses.  This  operation  was 
followed  immediately  by  a  protective  layer  of  1 : 3  sand 
mortar  11  in.  thick  over  the  backs  of  the  arches  to 
protect  the  membrane  from  being  punctured  in  sub- 
sequent construction  operations  and  in  back  filling. 

The  next  concreting  operation  was  the  simultaneous 
pouring  of  the  curb  beam 
supported  on  the  6-in.  ledge 
top  of  the  wall  counterfort, 
the  sidewalk  and  the  fascia 
coping  beam.  With  this  con- 
crete operation,  the  water- 
proofing is  positively  secured 
and  flashed,  with  no  danger  of 
being  pulled  away  from  the 
wall  by  settlement  of  the  back 
fill  or  of  water  working  behind 
the  membrane,  since  it  is  com- 
pletely protected  by  the  curb 
beam.  The  heavy  curb  beam 
built  with  the  sidewalk  also 
gives  a  certain  balance  to  the 
sidewalk  overhang  and  fur- 
nishes a  sort  of  lock  giving 
added  strength  by  the  tensile  piG.  6 


strength  of  the  con-| 
Crete.  The  top  of 
the  coping  beam  is 
7  in.  above  the  side- 
walk avoiding  a  con- 
struction joint  on 
the  sidewalk  level 
where  the  drainage 
of  the  sidewalk 
might  seep  through 

to  the  face  of  the  coping.  The  coping  is  reinforced  to 
act  as  a  beam  carrying  the  balustrade  and  half  the  side- 
walk load  to  the  sidewalk  cantilever  beams.  The  side- 
walk slab,  therefore,  is  reinforced  by  light  triangular 
mesh  in  the  transverse  direction  extending  to  the  edge 
of  the  curb.  Vertical  rods  were  embedded  in  the  coping 
beam  and  projected  the  full  height  of  the  balustrade 
to  hold  the  latter  substantially  to  the  coping. 

Expansion  joints  were  placed  at  the  quarter  points  of 
each  span,  approximately  at  the  point  of  contraflexure 
in  the  arch  ring.  To  avoid  the  uncertain  action  of  a 
sliding  joint  of  any  description,  the  superstructure  at 
this  point  was  cut  clearly  in  two  by  a  bulkhead.  The 
sidewalk  beam  and  counterfort,  therefore,  are  built  in 
two  separate  units  and  reinforced  to  take  the  separate 
end  reactions.  The  joint  was  built  up  by  multiple  lay- 
ers of  tar  paper.  A  steel  plate  covers  it  through  the 
sidewalk  and  it  is  further  protected  from  seepage  by 
copper  flashing  embedded  in  the  concrete. 

In  planning  the  equipment,  the  frequency  of  the 
floods  suggested  mobility  and  retreat  and  the  high 
ground  on  the  north  bank  of  the  river,  with  the  protec- 
tion afforded  by  the  dike,  offered  the  haven  of  safety. 
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FIG.  8.     CENTERS  AND  ARCH  RING  FORMS  IN  PLACE 


Therefore  the  construction  of  the  bridge  was  planned 
around  a  locomotive  crane,  with  a  60-ft.  boom,  and  a 
construction  plant  as  indicated  by  Fig.  6.  A  derrick, 
having  a  75-ft.  mast  and  70-ft.  boom  was  placed  within 
reach  of  the  stock  piles,  the  cement  and  steel  store 
houses  and  the  concrete  mixing  plant.  The  wooden 
forms  were  built  near  by  so  that  they  could  also  be 
handled  by  the  derrick.  These  forms  were  built  in 
hea\'j'  units.  Fig.  7,  so  that  they  could  be  reused. 

Work  started  on  Oct.  5,  1920,  excavating  for  the  south 
abutment.  Building  and  grading  a  ramp  from  the  top 
of  the  bank  the  crane  worked  its  way  down  to  the 
river's  edge,  and  thence  across  on  tracks  laid  in  the  bed 
of  river  during  low  water,  driving  the  sheeting  and 
making  the  excavations  for  the  river  piers  as  it  pro- 
ceeded. Immediately  after  the  excavation  was  completed 
the  pile-driving  equipment  was  lowered  into  the  hole 
and  the  driving  of  the  piles  commenced.  It  was  esti- 
mated that  15  piles  could  be  driven  in  a  working  day 
and  this  progress  was  made  in  driving  633  piles  in  42 
working  days.  About  two  days  were  required  to  move 
the  driver  from  pier  to  pier.  The  driving  schedule 
was  interrupted  for  a  short  period  in  the  early  part 
of  November  due  to  an  unprecedented  flood  for  this 
particular  month.  The  specifications  required  eight 
blows  of  a  No.  1  Vulcan  steam  hammer  to  1  in.  penetra- 
tion and  where  driving  was  especially  difficult  twelve 
blows  were  given  to  secure  depth.  The  a%'erage  driven 
length  of  the  piles  was  12  ft. 

Work  on  the  piers  followed  the  pile  driving.  The 
foundations  for  the  river  piers  were  poured  before  floods 
of  any  consequence  occurred,  but  the  pier  shafts  were 
completed  between  floods,  with  a  very  narrow  margin 
of  time  in  each  operation.  Work  on  the  piers  was 
advanced  so  that  the  superstructure  could  be  started 
from  the  north  end  and  be  completed  on  the  high  ground 
during  spring  months  to  the  river's  edge  before  the 
June  flood.  Fortunately,  due  to  the  unusual  drought 
this  flood  did  not  materialize  but  the  work  was  devel- 
oped accordingly  to  the  predetermined  plan  which  con- 
templated that  high  water  would  cause  delay  but  would 
not  cause  serious  damage  to  the  work  or  plant. 

Fig.  8  .shows  the  structural  steel  centering.  One  unit, 
forming  a  half-width  arch  barrel,  was  composed  of  two 
riba  made  up  of  four  separate  Pratt  truss  sections, 
with  parallel  top  and  bottom  chords.     These  sections 


were  made  to  conform  to  the  approximate  curve  of  arch 
by  wedge-shaped  diaphragms  at  the  crown  and  quarter 
points  of  the  truss.  The  true  curve  for  the  lagging 
was  formed  by  wood  shims  of  variable  height,  which 
raised  to  the  proper  level  and  inclination  the  6  x  12-in. 
purlins  set  parallel  with  the  skew  axis  of  the  arch. 
Over  these  purlins  4  x  10-in.  longitudinal  riders,  3  ft. 
3  in.  center  to  center,  were  warped  to  the  true  curve 
of  the  intrados  and  to  them  the  2  x  6-in.  lagging,  laid 
pai-allel  to  the  skew  axis,  was  nailed.  The  weight  of 
one  rib  assembled  was  9.2  tons  which  was  easily  handled 
by  the  crane,  Fig.  9,  to  its  position  on  the  timber  bent 
bolted  to  the  piers. 

This  supporting  bent  was  capped  by  a  10-  x  10-in. 
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timber.  Between  the  cap  and  another  10  x  10-in.  timber 
under  the  shoe  of  the  truss,  two  10  x  10-in.  x  4-ft.  oak 
■  wedges  were  placed  as  the  means  of  I'aising  or  lowering 
the  centering.     A  heavy  oak  thrust  block,  cut  to  the 


FIG.  9.    DERRICK  SETTING  STEEL,  RIB  FOR  ARCH  CENTER 

skew  angle  of  the  bridge,  was  set  back  of  the  truss 
shoe  to  transfer  the  horizontal  thrust  to  the  piers. 
Rollers  were  placed  between  the  two  10  x  10-in.  tim- 
bers before  the  wedges  were  struck,  on  which  the  entire 
unit,  truss,  lagging  and  all,  was  jacked  and  rolled  over 
to  the  second  half  of  the  arch  ring. 

The  sequence  of  arch  construction  is  shown  in  Fig. 
6.  The  rings  were  poured  in  the  order  named  and  each 
one  is  a  continuous  operation,  pouring  alternately  from 
either  end.  Including  a  9-ln.  lift  over  the  half  area  of 
the  pier,  there  were  160  cu.yd.  in  each  operation  poured 
in  eight  hours  with  a  one-yard  mixer.  The  short  time 
between  arch  ring  operations  was  employed  without 
reduction  of  force  in  the  construction  of  the  parapet 
walls,  sidewalk  and  balustrade.  When  the  last  half 
of  the  arch  ring  was  poured  Aug.  10,  the  parapet  walls 
were  almost  completed  on  all  the  spans  and  much  of  the 
sidewalk  and  railing  was  completed.  In  this  manner 
operations  were  distributed  over  the  entire  work  so  that 
a  maximum  force  could  be  economically  employed  up  to 
the  last  three  weeks.  Remarkably  fast  work  was  done 
with  the  centers  erection  and  concrete  placing  in  the 
arches.  Within  one  month  after  the  arrival  of  the 
centers  four  halves  of  arches  had  been  poured. 

The  bridge  was  planned  and  supervised  by  A.  B. 
Cohen,  consulting  engineer.  New  York  City.  J.  I. 
Bingham  was  resident  engineer  in  field  charge.  The 
improvement  was  carried  on  through  the  office  of  W. 
0.  Drake.  Superintendent  of  Public  Works,  Corning. 
N.  »Y.  ■  Bush,  Roberts  &  Schaefer_Co.,  of  New  York, 


were  the  general  contractors  with  J.  E.  Jones  superin- 
tendent of  construction.  The  piles  were  driven  under 
separate  contract  by  MacArthur  Concrete  Pile  &  Foun- 
dation Co.  and  the  centers  furnished  by  the  Blaw- 
Knox  Co. 


Columns  and  Walls  Lifted  By 
Swelling  Clay  Under  Floor 

New  Texas  Church  Built  in  Dry  Year  Damaged 

When  Clay  Enclosed  by  Foundation 

Walls  Became  Saturated 

By  F.  E.  Giesecke 

Professor   of  Arfliitecturnl    Enginei^cing,    University   of 
Texa.-i.    Austin 

SHORTLY  after  construction  of  the  University 
Baptist  church  in  Austin,  Tex.,  a  change  in  the  mois- 
ture content  of  a  6-ft.  layer  of  clay  under  the  building 
produced  a  vertical  expansion  of  about  4  in.  and  thereby 
lifted  and  broke  the  concrete  floor  slab,  lifted  iron  and 
wooden  columns,  with  their  superimposed  loads,  off  the 
concrete  piers  originally  supporting  these  columns,  and 
lifted  a  brick  wall  together  with  a  portion  of  its  con- 
crete foundation  wall,  after  having  overcome  the  tensile 
strength  of  the  concrete  foundation  wall.  The  clay  is 
decomposed  Eagleford  shale. 

The  building  was  erected  in  two  installments;  the 
first  portion,  which  included  the  Sunday  school  depart- 
ment and  the  basement  of  the  main  building,  was 
erected  by  Johnson  &  Chambers,  of  Austin,  from  April 
1918,  to  January,  1919;  the  second  portion,  which  com- 
pleted the  building,  was  erected  by  Hedrick  Construc- 
tion Co.,  of  Houston,  from  Augu.st,  1920,  to  October, 
1921.    The  architect  was  Albert  Kelsey  of  Philadelphia; 
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Section  A-A 


the    supervising    architect    of    construction    was    Roy 
Thomas  of  Austin. 

In  Fig.  1,  a  plan  of  the  basement  of  the  main  build- 
ing, several  walls  are  lettered  fcr  reference  in  the  fol- 
lowing description  of  the  effect  of  the  expansion  of  the 
clay.  Fig.  .3  shows  the  rainfall  in  Austii\  for  1917,  1918, 
and  1919;  the  first  construction  period  of  the  building 
and  the  date  when  the  failure  of  the  concrete  floor  slab 
became  noticeable  are  marked.  As  appears  from  this 
figure,  the  erection  of  the  building  followed  a  very  dry 
year,  the  concrete  floor  slab  was  poured  in  July,  when 
the  ground  was  verv  dry,  and  the  failure  of  the  con- 
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Crete  floor  slab  became  noticeable  in  June  of  the  fol- 
lowing year  after  a  long  period  of  heavy  rains. 

The  foundations  of  the  building  were  designed,  under 
the  direction  of  the  writer,  to  rest  on  rock  and  to  exert 
a  pressure  of  40  lb.  per  sq.in.  thereon.  For  this  condi- 
tion the  walls  A  and  B  (Fig.  1)  needed  practically  no 
projecting  footings,  and  the  contractors  excavated  the 
trenches  for  these  walls  accurately  and  poured  the  con- 
crete into  the  trenches  without  the  use  of  other  forms. 
To  provide  the  entire  building  with  a  waterproofing 
membrane,  3'-in.  of  concrete  was  laid  over  the  entire 
floor,  across  the  concrete  footings  for  the  columns  and 
across  the  concrete  foundation  for  the  wall  B. 

After  the  concrete  floor  slab  had  been  poured,  a  wet 
season  set  in.  The  clay  under  and  around  the  building 
became  as  wet  as  it  could  possibly  be,  the  elevation 
of  the  groundwater  at  the  building  was  above  the  level 
of  the  basement  floor,  and  the  6-ft.  layer  of  clay,  under 
the  basement  floor  expanded  vertically  about  4  in. 
Horizontally  it  did  not  expand  at  all,  because  it  was  con- 
fined by  the  four  exterior  concrete  walls,  which  did 
not  crack.  The  result  of  the  expansion  of  the  clay  was 
the  bending  and  lifting  of  the  concrete  floor  slab,  and 
with  it  (since  the  lower  portion  of  the  concrete  floor 
slab  extended  under  the  columns)  the  columns  and  the 
brick  wall  B. 

All  the  columns  and  the  entire  area  of  the  floor  were 
lifted.  At  the  exterioi-  walls  the  floor  sloped  down,  so 
that  it  was  evident  that  either  the  foundations  of  all 
the  walls  and  (to  lesser  extent)  the  column  foundations 
were  settling,  or  that  the  floor  together  with  wall  B 
and  (to  lesser  extent)  the  columns  were  being  raised 
up.  The  levels  of  the  columns  .seemed  to  bear  some 
relation  to  the  loads  on  the  columns,  the  most  heavily 
loaded  columns  being  lowest.  Assuming  the  action  to 
be  one  of  lifting,  the  condition  may  be  described  by  the 
statement  that  the  most  lightly  loaded  columns  had 
lifted  about  4  in.,  and  the  most  heavily  loaded  columns 


FairifoH  in  Inches 


about  1  in.,  the  differences  in  lift  being  represented  by 
bending  and  warping  of  the  floor  slab  near  the  columns. 
It  took  several  months  of  investigation  to  prove 
definitely  that  the  floor  had  been  lifted  up  and  that  the 
foundations  had  not  settled. 

Column  1,  a  6  X  6-in.  wooden  column,  was  lifted  off 
its  concrete  pier  several  inches.  The  lifting  of  this 
column  bulged  the  roof  over  it  very  noticeably.  The 
foundation  of  wall  B  was  cracked  as  Fig.  2  shows. 
This  wall,  weighing  3,150  lb.  per  linear  foot,  was  lifted 
about  1  in.  After  the  concrete  slab  had  been  cut  on 
both  sides,  the  wall  settled  back  to  its  original  position 
and  closed  the  crack.  Fig.  4  shows  the  concrete  pier 
under  column  7.  which  developed  a  crack  about  2  in. 
wide  just  below  the  floor,  apparently  at  a  construction 
joint. 

An  eff'ort  to  determine  accurately  the  degree  of  con- 
tact between  the  wall  footings  and  the  foundation  rock 
failed  because  the  excava- 
tions made  for  that  purpose 
without  and  within  the 
building  could  not  be  cleared 
of  water.  However,  it  was 
possible  to  drive  a  ^-in.  rod 
24  in.  long  between  the 
foundation  rock  and  the 
footing  of  wall  A  and  it 
was  possible  to  push  a 
trowel  up  to  its  handle  be- 
tween the  foundation  rock 
and  the  footing  of  wall  B. 
The  question  arises  whether 
the  wall  footings  were  never 
in  contact  with  the  founda- 
tion rock  or  whether  the 
clay  in  expanding  gripped 
the  two  walls  and  lifted 
them. 

In  this  connection  an  ex- 
periment was  made  by  fill- 
ing a  three-gang,  2-in.  cube 
brass  mold  with  compacted 
pulverized  clay  and  allow- 
ing the  clay  to  absorb  water 
while  the  mold  rested  on  a 
glass  plate.  The  clay  ex- 
panded vertically  a  little  more  than  I  in.  and  horizon- 
tally to  such  an  extent  that  the  friction  against  the 
smooth  brass  mold  was  suflicient  to  lift  the  mold  0.049 
in.  off'  the  gla.ss  plate.  The  clay  in  the  mold  was  then 
dried,  the  middle  mold  emptied,  and  the  space  around 
the  clay  blocks  in  the  outer  molds  filled  with  dry 
pulverized  clay.  When  the  clay  was  again  allowed  to 
absorb  water,  a  similar  expansion  resulted  as  in  the  first 
experiment,  and  the  brass  mold  was  lifted  0.04  in.  off 
ihe  plate  glass.  By  similar  action  the  clay  in  contact 
with  wall  A  could  have  lifted  that  wall  slightly,  and  it 
seems,  therefore,  entirely  possible  that  the  wall  A  is 
no  longer  resting  on  the  foundation  rock,  but  that  it 
is  supported  by  the  bond  to  the  clay. 

When  funds  had  lieen  secured  to  continue  the  erec- 
tion of  the  building,  the  contractor,  under  the  direction 
of  the  supervising  architect,  cut  the  concrete  slab 
around  the  columns  and  on  lioth  sides  of  the  wall  I', 
and  allowed  the  columns  and  the  wall  to  .settle  back  I" 
their  original  supiwrts  Iteforc  nroceeding  with  the 
erection  of  the  "uiierstruituie. 
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Uses  of  Aerial  Photographs 
in  Map  Making 

Work  Must  Be  Co-ordinated  with  Ground 

Surveys — Will  Aid  Completion  of 

Topographic  Map  of  U.  S. 

By  Glenn  S.  Smith 

Acting  Chief  Topographic  Engineer,  Topographic  Branch, 
U.   S.   Geological  Survey,  Washington,   D.   C. 

TWO  articles  have  appeared  in  Engineering  News- 
Record  within  the  past  few  months  on  the  use  of 
aerial  photographs  in  connection  with  mapping.  The 
article  appearing  Oct.  13,  1921,  p.  596.  prepared  from 
data  supplied  by  Frederick  E.  Jones,  of  the  American 
Air  Service  Corp.,  was  very  optimistic  in  tone  as  to  the 


PHOTOGRAPHS  COMBINED  TO  FORM  MOSAIC  WITH  TOPO- 
GRAPHIC FEATURES  INKED  FOR  TRANSFER 
TO   FIELD  SHEET 

extent  to  which  these  photographs  could  be  utilized, 
based  apparently  on  theory  rather  than  on  any  practical 
tests  to  which  they  had  been  subjected.  On  the  other 
hand,  the  letter  signed  by  P.  J.  Barry.  Dominion  Water 
Power  Branch,  Department  Interior,  Canada,  in  the  issue 
of  Nov.  17,  1921,  p.  828,  was  very  pessimistic  and  did 
not  concede  that  there  are  any  practical  values  to  be 
obtained  from  aerial  photographs.  A  more  conservative 
position  is  taken  by  the  U.  S.  Geological  Survey  in  refer- 


ence to  the  use  of  air  photographs,  based  on  the  results 
obtained  from  their  use  in  connection  with  several  field 
surveys  covering  large  areas. 

It  is  unfortunate  that  the  word  "mosaic-map"  has 
been  applied  to  a  combination  of  photographic  prints,  as 
this  is  a  misnomer  and  a  better  name  would  have  been  a 
"mosaic  photograph"  of  the  area.  A  map  is  the  delinea- 
tion of  some  portion  of  the  earth's  surface  on  which  the 
geographical  position  of  certain  features  is  shown  in 
the  correct  relative  position.  The  so-called  "mosaic 
map"  is  not  a  map  in  this  sense,  as  the  features  shown 
on  the  combined  prints  are  in  no  case  in  their  correct 
relative  position  to  all  others  shown  on  the  mosaic. 

Air  photographs  taken  with  the  latest  type  camera 
by  experienced  airplane  photographers  contain  valuable 
data  which  can  be  used  to  great  advantage  in  the  com- 
pilation of  base  maps  when  such  data  are  properly  con- 
trolled by  means  of  ground  surveys,  such  as  triangula- 
tion  or  primary  traverse.  The  use  of  air  photographs 
in  connection  with  the  general  mapping  of  the  country 
is  confined  at  present  to  maps  not  larger  than  1 :  10,000, 
and  wherever  photographs  are  used  in  connection  with 
engineering  problems  they  are  for  the  purpose  of  facili- 
tating the  study  of  these  problems  as  a  whole,  and  only 
in  exceptional  cases  can  they  be  used  for  working  plans. 
It  has  been  demonstrated  that  the  data  obtained  from 
air  photographs,  when  handled  by  experienced  engineers 
or  cartographic  draftsmen  familiar  with  the  adjust- 
ments of  ground  survey  data,  are  far  more  complete,  and 
in  most  cases  more  accurate,  than  are  obtained  by  means 
of  the  present  methods  employed  in  ground  surveys.  The 
wealth  of  information  shown  on  the  photographs  and  the 
availability  of  this  information  for  frequent  reference, 
when  necessai-y,  makes  this  method  of  securing  survey 
(lata  superior  to  the  ground  methods. 

Errors  in  Ground  and  Air  Work 

Any  method  employed  in  making  ground  surveys  is 
subject  to  errors  which  may  be  caused  by  a  gross  error 
at  one  or  more  points,  or  may  be  an  accumulation  of 
several  errors  due  to  errors  in  the  field  or  in  computing 
or  plotting  the  field  notes  in  the  oflfice.  All  such  errors 
must  be  corrected  either  by  a  resurvey  or  by  arbitrary 
adjustments  in  the  office,  either  being  far  from  satis- 
factory. On  the  other  hand,  the  eiTors  in  the  air  photo- 
graphs due  to  distortion  caused  by  the  tilting  of  the 
ship  (which  can  now  be  accurately  determined  by  means 
of  various  devices),  poor  lenses,  or  by  expansion  or  con- 
traction of  the  paper  used  in  making  the  prints,  are  all 
errors  which  can  be  located  and  can  be  adjusted  in  the 
office  with  a  greater  degree  of  accuracy  than  errors  in 
ground  surveys. 

In  considering  the  use  of  air  photographs  for  supply- 
ing data  for  the  compilation  of  maps,  the  question  of  the 
scale  of  the  map  to  be  compiled  is  of  the  first  importance 
in  considering  to  what  extent  the  data  on  the  photo- 
graphs can  be  used  in  such  compilations  without  intro- 
ducing a  source  of  error.  If  the  standard  map  of  the 
United  States,  on  scale  of  1  in.  to  the  mile,  is  to  be 
prepared,  the  errors  appearing  in  the  photogi'aphs  due 
to  distortions  caused  by  poor  lenses  or  the  failure  of  the 
pilot  to  fly  his  ship  on  an  even  keel  can  be  easily  elim- 
inated by  means  of  ground  control  lines  covering  the 
area  to  be  surveyed  at  intei-vals  not  to  exceed  5  miles. 

The  amount  of  control  necessary  to  adjust  accurately 
the  data  shown  on  the  air  photographs  will  depend  on 
the  scale  and  the  character  of  the  country  to  be  mapped. 
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and,  as  a  rule,  such  control  can  be  better  planned  after 
the  country  has  been  photographed  and  an  examination 
of  the  resulting  photographs  made  to  determine  which 
photographs  or  series  of  photographs  in  any  flights  are 
subject  to  adjustment.  Control  lines  can  then  be  run 
through  such  areas  as  are  needed  to  meet  the  require- 
ments for  adjustments.  In  country  of  average  relief, 
control  lines  or  points,  when  plotted  on  the  base  or  pro- 
jection sheet,  should  not  be  farther  apart  than  5  in.  on 
the  paper,  regardless  of  the  scale  of  the  map.  In  coun- 
try other  than  average  relief,  control  must  be  placed  to 
meet  the  conditions  that  e.xist  in  the  area  under  survey. 
The  methods  of  taking  air  photographs  and  the 
results  obtained  have  not  reached  a  point  where  they 
can  be  used  for  all  classes  of  maps,  but  the  practical 
demonstations  which  have  been  made  within  the  pa.st 
year  by  the  Topographic  Branch  of  the  U.  S.  Geological 
Survey,  have  proved  beyond  doubt  that  this  source  of 
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information  will  be  extensively  usetl  in  connection  with 
the  topographic  mapping  of  the  United  States  on  a  scale 
of  1  in.  to  1  mile.  This  is  e.Mpecially  true  in  connection 
with  the  survey  of  .swamp  area.*"  lying  on  the  coastal 
plain  and  in  sections  of  the  United  States  where  there 
Is  little  or  no  relief. 

Within  the  last  year  the  Topographic  Branch  In  co- 
operation with  the  Air  Service  of  the  U.  S.  Army,  has 


used  the  photographic  data  in  connection  with  the 
survey  of  two  large  areas,  one  located  in  the  vicinity  of 
Schoolcraft,  Mich.,  covering  an  area  of  225  sq.  miles, 
and  the  other  of  Bibb  County,  Ga.,  covering  approx- 
imately 275  sq.  miles.  The  Schoolcraft  area  is  located 
in  a  Land  Office-surveyed  state,  and  there  were  available 
the  Land  Office  survey  land  lines  which  could  be  used 
for  the  control  of  the  data  contained  on  the  photographic 
prints. 

In  order  to  transfer  the  data  supplied  by  the  photo- 
graphs to  the  field  sheets,  the  land  lines  were  laid  down 
on  the  field  sheets  and  were  tied  to  primary  control 
points  which  had  also  been  previously  established.  Three 
or  four  photographs,  such  as  the  specimen  shown,  were 
joined  together  by  overlap.  On  this  small  mosaic  those 
ieatures  which  it  was  desired  to  transfer  to  the  field 
sheet  were  then  inked  in.  The  mosaic  was  then  bleached 
to  clear  off  all  other  details  of  the  photographs.  The 
resulting  bleached  photograph  was  then  reduced  by 
photography  to  the  proper  scale  of  the  map,  as  given  by 
the  land  lines.  One  of  these  reduced  copies  is  shown. 
The  wealth  of  detail  carried  by  these  field  sheets  is 
evident  at  a  glance. 

The  photographic  prints  clearly  showed  the  location 
of  a  large  percentage  of  these  land  lines,  which  appeared 
on  the  prints  either  as  fence  lines  or  the  limits  of  timber 
tracts  or  cultivated  land,  which  enabled  the  engineer 
easily  to  locate  on  the  photographs  the  land  lines  plotted 
on  the  base  sheet  The  data  taken  from  the  photo- 
graphs, which  consist  of  roads,  houses,  streams,  timber 
line,  etc,  were  transferred  to  the  corresponding  section 
on  the  base  map.  Any  error  in  the  photographs  due  to 
distortion  was  adjusted  within  and  confined  to  each 
square  mile.  As  these  photographs  were  taken  on  a 
scale  of  approximately  4  in.  to  the  mile,  and  the  data 
reduced  to  1  in.  to  1  mile,  any  slight  distortion  or  error 
that  appeared  in  the  photographs  was  eliminated  by  this 
frreat  reduction. 

In  the  case  of  Bibb  County,  Ga.,  it  was  necessary  to 
r  in  a  network  of  ground  control  lines  of  primary 
,  raverse,  by  means  of  which  the  intersection  of  cross- 
roads, railway  crossings,  railway  lines  and  other  promi- 
:ent  ground  features  which  appeared  on  the  photographic 
prints  were  computed  to  obtain  their  geographic  posi- 
tion and  were  then  plotted  on  a  base  sheet  as  control 
i  oints  to  which  the  data  taken  from  the  photographic 
prints  were  adjusted.  In  this  map,  the  control  points 
were  in  no  case  farther  apart  than  5  miles,  and  it  was 
found  that  with  the  photographic  prints  on  a  scale  of 
approximately  4  in.  to  1  mile,  when  placed  together  by 
means  of  approximately  60  per  cent  overlap  atid  reduced 
to  1  in.  to  the  mile,  the  area  to  be  adjusted  between  any 
two  control  points  was  well  within  the  degree  of 
accuracy  required  for  a  map  on  a  scale  of  1  in.  to  1 
mile.  In  every  case  the  data  taken  from  the  photo- 
graphs were  used  in  the  same  manner  as  the  same  data 
would  have  been  used  if  secured  by  means  of  plane-table 
traverse.  Wherever  an  error  was  found  it  was  adjusted 
between  the  control  points.  The  amount  of  control 
necessary  for  the  control  of  the  data  shown  on  the 
photographic  prints  depends  entirely  on  the  character  of 
the  terrain  of  the  area  under  survey.  If  the  relief  is 
great  the  control  lines  or  control  points  mu.st  be  very 
much  closer  together  than  in  a  country  of  low  relief. 

Mr.  Barry  cites  in  his  letter  an  example  of  distortion 
which  could  take  place,  but  ho  experienced  flier  or 
photographer  would  bank  his  machine  at  such  an  angle 
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as  to  make  it  possible  to  secure  a  photograph  distorted 
as  shown  by  the  diagram  submitted  by  him. 

Various  devices  are  used  to  determine  the  position  oi 
the  air.ships  at  the  time  each  photograph  is  taken,  and 
should  the  records  for  any  photograph  show  that  it  was 
taken  when  the  airship  was  in  position  similar  to  that 
described  by  Mr.  Barry,  that  photograph  would  be  dis- 
carded as  one  unfit  for  use  and  new  photographs  taken 
of  the  area,  or  ground  methods  substituted  to  secure  the 
data  required. 

The  value  of  aerial  photographs  in  connection  with 
various  engineering  activities  is  being  appreciated  more 
and  more  by  engineers  who  recognize  the  proper  method 
of  using  them  to  obtain  the  greatest  amount  of  informa- 
tion. For  example:  The  Reclamation  Service  of  the 
Canadian  Government  is  reported  to  have  photographed 
approximately  one  million  acres  of  land  on  the  Carrot 
River  between  Manitoba  and  Saskatchewan,  which  is 
inaccessible  on  account  of  floods. 

The  engineers  state  that  this  photographic  work  does 
not  supersede  the  ground  surveys,  but  is  used  mainly  for 
reconnaissance  purposes,  which  indicates  that  they 
thoroughly  understand  the  value  of  air  photographs. 

Too  many  fliers  and  photographers  who  are  totally 
ignorant  of  the  fundamental  principles  of  accurate  map 
making  have  made  enthusiastic  claims  that  air  photo- 
graphs will  completely  do  away  with  the  necessity  of 
ground  surveys.  The  public  has  been  led  to  believe  that 
the  complete  mapping  of  the  United  States  could  be 
executed  in  an  amazingly  short  period  and  at  a  cost 
insignificant  as  compared  to  that  which  would  be 
involved  in  preparing  a  map  of  the  United  States  by 
ground  surveys.  The  result  is  that  the  necessary  map- 
ping activities  which  are  essential  for  the  proper  use  of 
air  photographs  are  being  curtailed  under  the  impres- 
sion that  the  "mosaic"  will  replace  the  ground  surveys. 
Air  photographs  are  destined  to  play  an  important  part 
in  all  mapping  activities,  and  to  a  limited  extent  in  the 
solving  of  certain  engineering  problems,  but  for  general 
use,  other  than  that  of  government  map  making,  there 
must  be  greater  facility  for  securing  the  use  of  privately 
owned  airships  manned  by  specially  trained  personnel 
in  order  to  obtain  photographs  at  a  cost  not  to  exceed 
that  of  obtaining  the  same  data  by  ground  methods 
before  any  practical  value  can  result  from  them. 

The  development  of  airplane  photography  is  in  its 
infancy,  but  there  is  every  indication  that  it  will 
eventually  become  an  important  factor  in  connection 
with  mapping  activities  and  replace  many  of  the  ground 
methods  now  employed  in  securing  map  information,  but 
before  this  can  be  accomplished  there  must  be  an 
immense  amount  of  experimental  work  done  with  a  view 
of  perfecting  the  present  methods  of  photographing 
from  the  air  and  also  to  reduce  the  cost  of  such  work. 

Cost  of  Burying  Garbage  of  Baltimore 

During  the  three  months,  September,  October,  and 
November,  1921,  pending  the  disposal  of  the  garbage 
of  Baltimore,  Md.,  under  contract  by  the  Sanitary  Re- 
duction Co.,  a  total  of  18,315  cu.yd.  of  garbage  were 
buried  at  the  old  piggery  farm.  The  cost  was  $1,225 
per  yard,  including  unloading  and  burial  only,  and  about 
$1.68  taking  into  account  the  cost  of  equipment,  and 
other  factors.  The  methods  employed  were  described 
in  Engineering  News-Record,  Oct.  27,  1921,  p.  694.  The 
work  was  done  under  the  direction  of  A.  E.  Christhilf, 
highways  engineer  of  Baltimore. 


Cold  Weather  Concreting  Methods 
and  Equipment 

Plant  for  Heating  Materials — Methods  of  Placing 

Canvas  Housing — Location  of  Sala- 

manders — Fire  Protection 

PROTECTION  of  concrete  building  work  from  frost 
is  completely  secured  by  heating  the  materials 
before  mixing,  covering  the  green  concrete  tightly 
with  canvas  and  placing  salamanders  so  as  to  cause 
a  circulation  of  heat  around  the  concrete.  No  other 
resorts  are  necessary  for  safe  concrete  construction 
in  winter.  The  procedure  is  not  difficult  nor  complex 
but  it  has  to  be  conducted  with  attention  to  detail 
The  details  as  they  have  been  worked  out  by  the 
Turner  Construction  Co.,  New  York,  on  many  concrete 
building  operations  are  given  in  this  article. 

Warm  concrete  is  the  first  essential  for  safety  from 
freezing  in  winter  construction.     The  most  satisfactory 


FIG.  1.  ARRAXGEMENT 
FOR  HEATING  CON- 
CRETE MATERIALS 
BY  STEAM 


method  of  heating  sand  and  pebbles  is  by  a  l*-in.  steam 
line  run  from  the  boiler  to  the  stock  piles  where  a  grill 
of  li-in.  pipes  covers  an  area  slightly  smaller  than 
the  area  required  for  storage.  These  pipes  should  be 
4  ft.  on  centers  and  should  be  perforated  by  A-in.  or 
^-in.  holes  staggered  on  1-ft.  6-in.  centers,  or,  where 
trouble  is  experienced  from  large  grains  of  sand  block- 
ing up  round  holes,  by  cutting  notches  in  the  pipe  with 
a  hack  saw  at  intervals  of  1  or  1'  ft.  If  the  sand  and 
gravel  are  stored  in  bins,  a  grill  of  steam  pipes  should 
be  placed  in  the  bottom  of  the  bins. 

In  case  the  stock  pile  will  not  be  constant  enough 
to  warrant  a  grill  on  the  ground,  insert  in  the  steam 
main  three  connections  controlled  by  valves  and  attach 
to  each  a  length  of  steam  hose  on  the  end  of  which 
is  fastened  6  ft.  of  perforated  pipe,  with  one  end  closed 
and  drawn  to  a  point.  Two  of  these  pipes  should  be 
driven  into  the  gravel  pile  and  one  into  the  sand  pile 
at  places  where  the  carts  or  barrows  ai*e  loaded. 

A  14-in.  steam  h.ie  controlled  by  a  valve  conveniently 
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placed  at  the  mixer,  should 
be  run  from  the  boiler  to 
the  water  barrel  with  the 
pipe  extending  down  into 
the  barrel  to  about  2  in. 
from  the  bottom  in  order  to 
foi-ce  live  steam  into  the 
water.  Also  a  li-in.  line 
should  be  run  up  on  the  con- 
crete hoist  and  a  suitable 
valve  and  connection  sup- 
plied at  each  floor  level  to 
provide  for  the  attachment  ^'fmunc/ej 
of  steam  hose  for  cleansing 
ice  and  snow  from  the  forms 
and  reinforcement. 

For  a  large  operation,  a 
50-hp.  boiler  carrying  from 
50  to  60  lb.  of  steam  is  required  to  furnish  heat  and 
if  steam  is  used  for  cleaning  snow  and  ice  from  the 
forms  in  addition  to  heating  aggregates  and  water,  a 
50-hp.  boiler  is  the  smallest  practicable  size  for  even 
a  comparatively  small  job.  On  jobs  of  not  more  than 
5,000  sq.ft.  area  on  one  floor,  an  18  to  25-hp.  boiler 
will  give  good  results. 

Housing  and  Keeping  Placed  Concrete  Warm 

Support  the  canvas  on  wooden  frames  resting  on  the 
colum.n  reinforcement  about  18  in.  above  the  floor  and 
hang  curtains  from  the  exterior  columns.  The  curtains 
should  be  carefully  lashed  to  the  underside  of  the  floor 
below,  care  being  taken  to  have  the  canvas  some  distance 
from  the  exterior  forms  so  as  to  provide  a  circulation 
of  heat  (Fig.  2).  Then  a  curtain  hung  across  the  width 
of  the  building  under  the  forms  will  shut  off  the  section 
to  be  concreted. 

Enough  salamanders  should  be  provided  to  maintain  a 
temperature  of  from  60  deg.  to  80  deg.  F.  in  this  sec- 
tion. This  will  usually  require  one  salamander  to  every 
300  sq.ft.  of  floor  area.  The  side  curtains  should  be  in 
place  and  the  fires  started  in  the  salamanders  as  soon 
as,  or  before,  concreting  is  started,  and  in  extremely 
cold  weather  the  curtains  should  be  in  place  and  the  fires 
burning  for  several  hours  before  beginning  to  deposit 
concrete.  As  soon  as  one  bay  of  the  slab  is  concreted 
it  should  be  covered  and  in  general  the  entire  work 
should  be  closely  followed  with  the  protection. 

Where  the  bays  are  not  over  20  ft.  square,  provide 
one  heat-hole  about  8  x  12  in.  through  the  slab  so  that 
circulation  of  heat  may  be  maintained  over  the  slab.  In 
larger  bays,  provide  a  heat-hole  for  each  300  ft.  of  floor 
area.  The.se  heat-holes  should  have  bevelled  sides  so 
as  to  make  the  filling  plug  of  concrete  perfectly  secure 
(Fig.  3).  When  the  canvas  is  removed  the  heat-hole 
should  be  covered  with  boards. 

It  is  the  best  practice  in  winter  work  to  concrete 
the  columns  at  the  same  time  as  the  floor  and  in  this 
case  great  care  should  be  taken  to  tamp  the  columns 
to  prevent  shrinkage  cracks  between  the  slab  and  the 
column  head.  Tamping  sticks  should  be  left  in  the 
head  of  the  column  and  for  several  hours  after  the  floor 
is  concreted  tamping  of  the  columns  should  be  con- 
tinued. If  the  columns  are  concreted  the  day  previous 
to  the  floor  slab  the  side  protection  should  be  in  place, 
floor  forms  made  tight  and  the  tops  of  the  columns 
covered  to  prevent  the  column  heads  from  freezing. 


The  most  difficult  places  to  protect  from  frost  are  the 
bases  of  exterior  columns.  It  is  frequently  found  that 
with  a  temperature  of  80  deg.  F.  near  the  under  side 
of  the  slab,  a  temperature  below  freezing  will  be  found 
near  the  bases  of  the  exterior  columns.  Hence,  in  ex- 
tremely cold  weather  it  is  necessary  to  place  a  salaman- 
der on  two  sides  of  every  exterior  column.  The  bottoms 
of  the  columns  may  be  further  protected  by  pack- 
ing the  forms  with  marsh  hay,  or  other  suitable  mate- 
rial. When  unusual  speed  is  required,  or  in  extremely 
cold  weather,  it  will  be  necessary  to  curtain  the  floor 
below  and  place  salamanders  around  the  bases  of  ex- 
terior columns.  « 

This  method  of  protection  is  also  necessary  when 
monolithic  walls  are  carried  up  with  the  building  as  it 
is  practically  impossible  to  protect  them  from  the  cold 
unless  heat  is  supplied  from  the  story  below.  If  the 
walls  are  blank  it  will  be  necessary  to  provide  openings 
in  the  forms  to  allow  circulation  of  heat  to  the  outside 
of  the  exterior  walls.     These  openings  should  be  about 
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FIG.    3.      HOI  SING    AND    HKATING    EXTERIOR    WALI^ 

8  X  12  in.  and  should  be  bevelled  down  and  upward  sn 
as  to  prevent  water  from  entering  the  building  when 
the  holes  are  plugged  (Fig.  3).  There  should  be  two 
such  heat  openings  in  each  panel  between  columns. 

It  is  important  that  the  man  tending  the  salamanders 
be  carefully  instructed  as  to  the  proper  method  of  fir- 
ing and  as  to  the  precautions  necessary  to  prevent  the 
canvas  and  forms  from  catching  fire.  Best  results  in 
firing  will  be  accomplished  if  a  small  amount  of  fuel  is 
applied  frequently  thus  obtaining  a  maximum  of  heat 
with  a  minimum  of  smoke.  The  average  laborer  has  a 
tendency  to  apply  a  large  quantity  of  fuel  at  infrequent 
intervals  as  this  tends  to  lighten  his  work. 

As  a  protection  against  fire,  several  barrels  of  water 
should  always  be  standing  on  each  floor  where  sala- 
manders are  burning.  They  should  be  inspected  fre- 
quently to  see  that  the  water  has  not  leaked  out  or 
frozen.  Care  must  be  used  to  see  that  the  canvas  is 
securely  fastened  in  order  to  prevent  it  from  blowing 
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against  the  salamanders  as  experience  has  shown  that 
this  is  a  source  of  danger  from  fire. 

During  the  entire  time  that  protection  of  concrete 
is  in  progress  a  detailed  temperature  record  should  be 
kept  in  permanent  form  showing  the  date  and  hour, 
outside  temperature,  temperature  at  the  bottoms  of  col- 
umns, temperature  at  the  under  sides  of  the  slab,  under 
the  canva.s  over  the  slab,  and  the  temperature  of  the 
concrete  as  it  is  placed  in  the  forms.  Temperatures 
should  be  taken  at  the  bottoms  of  a  number  of  exterior 
columns  and  especially  at  those  columns  on  the  wind- 
ward side  of  the  building. 

The  superintendent  in  charge  of  winter  construction 
work  should  make  a  personal  inspection  of  the  job  be- 
fore leaving  at  night  in  order  to  see  that  all  the  pre- 
cautions are  being  carried  out.  He  should  also  make 
occasional  visits  to  the  work  in  the  course  of  the  night 
in  order  to  see  that  all  the  men  are  carrying  out  their 
various  duties. 


Special  Cast-iron  Pipe  Used  for 
Whittier  Water-Works 

Higher  Tensile  Strength  and  Lighter  Pipe  Saves 

$13,000  in  Cost  at  Foundry  and  $20,000 

in  Freight  on  305  Tons 

By  E.  a.  Rowk 

Enpinrpi-ine  Offins  ol"  .).  B.  LippincoU.  Lo.-;  Anpele-s.  Cal. 

THE  city  of  Whittier,  Cal.,  has  recently  completed 
the  construction  of  improvements  to  its  domestii 
water  system  involving  the  expenditure  of  approxi- 
mately $400,000.  The  work  involved  the  driving  of 
wells,  installation  of  additional  pumping  equipment,  con- 
struction of  a  7,000,000-gal.  reservoir  and  the  replace- 
ment and  enlargement  of  the  pipe  distribution  system. 
These  works  were  constructed  with  money  received  from, 
a  bond  issue,  based  on  engineers'  estimates,  made  in 
June  and  July  of  1919,  shortly  after  the  signing  of  the 
armistice.  There  had  been  a  slight  drop  in  the  price  of 
water-works  materials  immediately  following  the  armis- 
tice and  further  reductions  were  expected.  The  esti- 
mates were  based  on  the  prevailing  market  quotations  at 
the  time  they  were  made.  However,  between  the  time  the 
engineer's  estimates  were  made  and  the  time  when 
the  bonds  were  voted,  sold,  and  the  money  made  available 
for  construction  work,  there  was  a  heavy  advance  in 
most  of  the  materials  entering  into  this  work.  Cast-iron 
pipe  which  prior  to  the  war  was  laid  down  in  Los 
Angeles  for  $28  per  ton  rose  to  $95. 

About  50  per  cent  of  the  cost  was  for  the  pipe  to  be 
used  in  the  distribution  system.  The  price  of  this 
material  advanced  approximately  $18  a  ton  between  the 
time  the  estimates  were  made  and  the  bids  were  opened. 
Meanwhile  freight  charges  had  also  advanced.  The  ad- 
vance in  pipe  cost  alone  increased  the  estimated  total 
cost  approximately  $50,000.  It  was,  therefore,  apparent 
that  if  the  work  was  to  be  done  as  outlined  and  within 
the  limits  of  the  bond  issue,  great  economy  would  have 
to  be  exercised.  The  largest  saving  accomplished  was 
in  the  cast-iron  pipe. 

The  original  specifications  for  the  cast-irmi  pipe  were 
those  adopted  by  the  American  Water  Works  Associa- 
tion. When  the  bids  were  opened  it  was  found  that  two 
large  manufacturers  had  not  only  bid  on  the  specifica- 
tions, submitted  but  also  on  a  special  pipe  to  be  made 
of  cast  iron  having  a  higher  tensile  strength  than  the 


ordinary  standard  metal,  resulting  in  a  pipe  lighter  in 
dimensions  and  weight.  The  engineers,  after  careful 
inquiry  of  the  experience  of  water-works  superinten- 
dents and  engineers  of  cities  where  such  pipe  had  been 
used,  decided  to  purchase  the  high  tensile  pipe  for  this 
order,  provided  it  would  be  manufactured  under  the 
city's  specifications.  In  submitting  their  bid  for  the 
high  tensile  pipe  the  manufacturers  stated  that  this 
higher  strength  would  be  secured  by  the  use  of  higher 
grade  ores  in  the  manufacture  of  the  iron.  In  pre- 
paring the  specifications  the  Fanning  formula  was  used, 

(V  +  100)  d 
0.4s. 

in  which  t  equals  the  thickness  in  inches ;  d  equals  the 
diameter  in  inches ;  s  equals  the  ultimate  tensile 
strength  of  the  cast  iron ;  p  equals  the  working  pressure 
in  pounds  per  square  inch;  (p  -|-  100)  equals  the  work- 
ing pressure  -|-  100  lb.  per  square  inch  for  water  ham- 
mer. When  this  allowance  is  made  for  water  hammer 
the  factor  of  safety  equals  5.  Using  this  formula  it  was 
found  that  pipe  of  the  dimensions  of  Class  A  (American 
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Water  Works  Association)  would  serve  for  Class  B 
service  when  s  in  the  above  formula  was  23,000  lb.  per 
square  inch.  The  American  Water  Works  Association 
specifications  called  for  an  ultimate  tensile  strength  of 
20,000  lb.  per  square  inch.  It  was  decided  to  specify 
an  ultimate  tensile  strength  of  23,000  lb.  per  square 
inch  and  use  the  dimensions  specified  for  Class  A  pipe 
for  pipes  to  be  subjected  to  Class  B  pressure  and  to  use 
Class  B  pipe  dimensions  for  pipe  to  be  subjected  to 
Class  C  pressures.  By  so  doing  it  would  not  be  neces- 
sary for  the  foundry  to  change  its  patterns  and 
moulds. 

Cast  iron  can  be  made  to  have  a  tensile  strength  of 
23,000  lb.  per  square  inch  from  the  same  pig  used  when 
making  pipe  in  conformity  with  the  American  Water 
Works  Association  specifications  of  20,000  lb.  per  square 
inch  by  a  more  rapid  cooling  of  the  finished  pipe.  How- 
ever, by  so  doing  the  resulting  pipe  is  hard,  dense  and 
brittle.  In  order  to  protect  the  city  against  such  prac- 
tice it  was  decided  to  change  the  specifications  for  the 
transverse  loading  and  deflection  to  agree  with  the  new 
tensile  strength. 

The  standards  of  the  American  Water  Works  Asso- 
ciation provide  that  the  transverse  test  shall  be  made 
on  bars  26  in.  long,  by  2  in.  wide  and  1  in.  thick,  which 
when  placed  flatwise  upon  supports  24  in.  apart  and 
loaded  in  the  center  shall  support  a  load  of  2,000  ib.  and 
show  a  deflection  of  not  less  than  0.30  in.  before  break- 
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ing.  Careful  search  of  engineering  literature  was  made 
to  find  some  relation  between  the  tensile  strength  of 
tensile  bar  specimens  and  the  load  supported  by  bars 
under  the  transverse  test.  Little  definite  information 
on  the  subject  could  be  found.  The  two  large  water- 
works associations  have  committees  appointed  to  revise 
the  specifications  for  cast-iron  pipe  and  they  are  now 
engaged  in  research  to  settle  just  this  point.  At  the 
time  our  specifications  were  drawn  these  committees  had 
no  data  available  for  our  guidance.  Authorities  seem  to 
agree  that  the  size  of  the  test  bar  used  in  transverse 
tests  has  an  effect  upon  the  results.  In  the  absence  of 
definite  information  on  the  subject  it  was  decided  to 
specify  that  the  breaking  load  on  a  transverse  bar  speci- 
men should  be  2,300  lb. — 10  per  cent  of  the  ultimate 
tensile  strength  of  the  metal.  This  is  in  line  with  the 
standards  of  the  American  Water  Works  Association 
which  require  transverse  breaking  load  of  2,000  lb.  and 
an  ultimate  tensile  strength  of  20,000  lb. 

Specifications  Adopted 

The  deflection  specified  was  computed  in  accordance 
with  the  tentative  specifications  prepared  by  the  joint 
committee  of  the  New  England  and  American  Water 
Works  Associations.  These  specifications,  while  pub- 
lished, have  not  yet  been  adopted  by  the  societies.  They 
read  as  follows : 

The  bars  when  placed  flatwise  upon  supports  24  in.  apart 
and  loaded  in  the  center,  shall  support  a  load  of  2,000  lb. 
and  show  a  deflection  of  not  less  than  0.32  in.  before  break- 
ing, and  an  increase  in  deflection  of  not  less  than  0.03  in. 
for  each  200  lb.  of  ultimate  breaking  load  in  excess  of 
2,000  pounds. 

Computed  on  this  basis,  transverse  bars  supporting 
a  load  of  2,300  lb.  should  show  a  deflection  of  not  less 
than  0.36  in.  The  specifications  when  finally  prepared 
were  identical  with  those  of  the  American  Water  Works 
Association  with  the  exception  that  the  dimensions  and 
weights  for  Class  B  service  corresponded  to  their  stand- 
ards for  Class  A  service.  Paragraph  9  of  the  standard 
specifications  of  the  American  Water  Works  Association 
was  changed  to  read  as  follows: 

Specimen  bars  of  the  metal  used,  each  being  26  in.  long 
by  2  in.  wide  and  1  in.  thick,  shall  be  made  without  charge 
as  often  as  the  engineer  may  direct,  and  in  default  of 
definite  instructions,  the  contractor  shall  make  and  test  at 
least  one  bar  from  each  heat  or  inin  of  metal.  The  bars 
when  placed  flatwise  upon  supports  24  in.  apart,  and  loaded 
in  the  center,  shall  support  a  load  of  2,300  lb  and  show  a 
deflection  of  not  less  than  0.36  in.  before  breakinp,  and  if 
desired,  tensile  bars  shall  be  made  which  will  show  a  break- 
ing point  of  not  less  than  23,000  lb.  ner  square  inch. 

When  the  specifications  were  finally  prepared  the  con- 
tract was  submitted  to  the  local  representative  of  the 
successful  bidder  who  signed  the  contract  for  the  manu- 
facturer. When  they  were  forwarded  to  the  home  of- 
fice of  the  manufacturer,  their  engineers  took  exception 
to  the  specifications  in  regard  to  the  deflection  specified, 
it  being  their  contention  that  there  was  no  engineering 
authority  available  for  such  a  specification,  and  that  in 
order  to  meet  the  deflection  requirements  it  would  be 
necessary  to  run  the  tensile  strength  to  points  higher 
than  23.000  lb.,  which  they  claimed  would  result  in  a 
hard  pipe,  diffkult  to  tap.  It  was  presumed  that  they 
would  accomplish  this  by  a  more  rapid  cooling  of  the 
pipe.  The  .specifications  as  prepared  were  probably  de- 
fective in  that  they  did  not  specify  an  Increase  in  the 


transverse  breaking  load  with  an  increase  in  the  ulti- 
mate tensile  strength.  However,  the  city  was  protected 
against  hard  pipe  by  paragraph  8  of  the  American 
Water  Works  standards  which  contain  the  following 
clause:  "The  metal  of  the  casting  shall  be  strong, 
tough,  and  of  open  grain  and  soft  enough  to  satisfac- 
torily admit  of  drilling  and  cutting." 

The  pipe  as  delivered  to  the  city  was  found  to  be  as 
soft  and  as  easy  to  work  as  standard  pipe.  In  order  to 
determine  if  possible  whether  or  not  there  was  any  rela- 
tion between  the  strength  of  the  bars  under  transverse 
loading  and  the  ultimate  tensile  strength,  the  city  em- 
ployed the  Pittsburgh  Testing  Laboratories  as  their  in- 
spectors at  the  foundry,  and  had  some  200  tensile  and 
transverse  tests  made  for  each  run  of  the  metal.  The 
results  of  these  tests  are  shown  by  the  accompanying 
diagram.  It  is  apparent  that  there  is  no  relation  be- 
tween the  transverse  and  the  tensile  tests  as  shown  by 
these  i-eports.  The  foundries  had  considerable  difficulty 
In  making  pipe  to  meet  these  specifications.  Inspection 
reports  showed  that  about  38!.  per  cent  of  the  pipe  was 
rejected  at  the  foundry.  No  doubt  a  large  part  of  this 
trouble  was  due  to  the  unsatisfactory  labor  obtainable 
at  the  foundries  at  that  time. 

The  pipe  was  shipped  by  rail  from  the  Birmingham 
district  to  Mobile  and  thence  by  water  to  the  docks  at 
San  Pedro,  from  which  point  it  was  trucked  directly  to 
the  streets  in  which  it  was  to  be  laid.  Inspection  at 
the  San  Pedro  Qocks  showed  that  a  large  quantity  of  the 
pipe  had  fine  hair  cracks  at  the  spigot  end.  However, 
pipe  manufactured  in  accordance  with  the  American 
Water  Works  Association  standard  and  shipped  on  the 
same  boat  showed  the  samelcracking.  It  is  believed  that 
these  cracks  were  caused  by  rough  handling  at  the 
docks.  The  city  and  the  pipe  manufacturers  had  no 
control  over  the  handling  by  the  ship  company.  They 
seemed  to  prefer  paying  for  damaged  pipe  rather  than 
take  a  little  more  time  in  loading  and  unloading. 

Economies  Effected 

The  pipe  has  all  been  laid.  It  was  necessary  to  re- 
move several  joints  when  put  under  pressure  but  inspec- 
tion showed  that  in  every  case  the  defect  was  evidently 
due  to  an  old  crack  which  had  escaped  the  inspector 
before  laying.  No  evidence  of  breaking  has  developed 
which  is  directly  chargeable  to  a  weakness  in  the  metal. 

The  difference  in  weight  between  standard  pipe  and 
the  special  pipe  for  the  entire  order  amounted  to  ap- 
proximately 305  tons.  The  saving  in  the  cost  of  the 
pipe  itself  at  the  foundry  amounted  to  $13,000  and  in 
freight  about  $20,000.  The  rail  freight  rate  from  the 
Birmingham  district  to  Whittier  was  $30  a  ton.  The 
regular  line  steamship  company's  rate,  including  rail 
rate  from  Birmingham  to  Mo1)ile,  was  approximately 
$24  a  ton.  The  city's  engineers,  however,  by  pooling 
orders  for  other  cities  in  California  with  the  Whittier 
pipe,  to  make  an  entire  ship  load,  were  successful  in 
.securing  a  rate  of  $18.50  from  Birmingham  to  San 
Pedro.  The  entire  work  was  accomplished  without  ad- 
ditional bond  issues  at  a  cost  of  some  $30,000,  over  the 
engineer's  estimate,  which  was  met  by  a  slight  increa.sc 
in  the  water  rates.  The  plans,  estimates  and  specifica- 
tion.o  were  prepared  by  the  engineering  offices  of  J.  B. 
Lippinrott.  Los  Angeles,  who  al.io  supervised  the  con- 
struction work.  The  pipe  wa.><  manufactured  by  the 
United  States  Cast  Iron  Pipe  &  Foundry  Company. 
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Why  the  Joint  Commission  Favors 
The  St.  Lawrence  Waterway 

Summary  of  Conclusions  of  the  Report  Discusses 

Navigation  Possibilities,  Economics  and 

Engineering  Features 

ON  JAN.  6,  1922,  the  International  Joint  Commission 
submitted  to  the  Secretary  of  State  its  report  on  the 
proposed  navigation  and  power  development  of  the 
St.  Lawrence  River,  a  matter  referred  to  the  commis- 
sion b.v  the  governments  of  the  United  States  and 
Canada,  Jan.  21,  1920.  That  report  was  transmitted  by 
the  President  to  Congress,  Jan.  16,  and  was  referred 
by  the  Senate  to  the  Committee  m  Foreign  Relations 
and  by  the  House  to  the  Committee  on  Interstate  and 
Foreign  Relations  and,  in  regard  to  bond  issues,  to  the 
Committee  on  Ways  and  Means.  The  report  in  full  is 
being  printed  as  Senate  Document  No.  114,  and  will 
make  with  maps  and  appendices  several  volumes.  The 
final  recommendations  of  the  Commission  were  given  in 
Engineering  Neivs-Record,  Jan.  19,  1922,  p.  128.  The 
summary  of  conclusions  on  which  these  recommenda- 
tions were  based  is  as  follows: 

Navigation    Possibilities 

To  sum  up  as  briefly  as  possible  its  conclusions  in  the 
matter  of  the  proposed  impi-ovemenf  of  the  St.  Lawrence 
River  between  Lake  Ontario  and  Montreal,  the  commission 
finds  nothing  in  the  evidence  to  warrant  the  belief  that 
ocean-going  vessels  of  suitable  draft  could  not  safely  navi- 
gate the  waters  in  question  as  well  as  the  entire  waterway 
from  the  Gulf  of  St.  Lawrence  to  the  head  of  the  Great 
Lakes,  or  that  such  vessels  would  hesitate  to  do  so  if  car- 
goes were  available. 

It  finds  that  of  the  various  alternative  routes  mentioned 
from  the  interior  to  the  seaboard,  none  offers  advantages 
comparable  with  those  of  the  natural  route  by  way  of  the 
St.  Lawrence. 

As  to  the  economic  practicability  of  the  waterway,  the 
commission  finds  that,  without  considering  the  probability 
of  new  traffic  created  by  the  opening  of  a  water  route  to 
the  seaboard,  there  exists  to-day,  between  the  region  eco- 
nomically tributary  to  the  Great  Lakes  and  overseas  points 
as  well  as  between  the  same  region  and  the  Atlantic  and 
Pacific  seaboards,  a  volume  of  outbound  and  inbound  trade 
that  might  reasonably  be  expected  to  seek  this  route 
sufficient  to  justify  the  expense  involved  in  its  improvement. 

It  finds  that,  as  between  the  American  and  Canadian 
sides  of  the  tributary  area,  the  former  contributes  very 
much  the  larger  share  of  this  foreign  and  coastwise  trade, 
and  in  all  probability  will  continue  to  do  so  for  many  years 
to  come.  The  benefits  to  be  derived  from  the  opening  of  a 
water  route  to  the  sea  will  therefore  accrue  in  much  larger 
measure  to  American  than  to  Canadian  interests,  though 
it  is  reasonable  to  assume  that  eventually  the  advantages 
may  be  more  evenly  distributed. 

It  finds  that  the  existing-  means  of  transportation  be- 
tween the  tributary  area  in  the  United  States  and  the  sea- 
board are  altogether  inadequate,  that  the  railroads  have 
not  kept  pace  with  the  needs  of  the  country,  but  that  this 
does  not  apply  to  the  Canadian  side  of  the  area,  where  rail- 
way development  is  still  in  advance  of  population  and 
production. 

While  the  commission  is  conscious  of  the  fact  that  war 
conditions  had  something  to  do  with  the  dislocation  of 
railway  traffic  on  the  United  States  side  of  the  boundary, 
and  that  various  other  factors  must  be  taken  into  account, 
such  as  the  congestion  of  traffic  at  certain  critical  points 
between  the  West  and  the  Atlantic  seaboard  commonly 
referred  to  as  "bottle-necks,"  and  the  abnormal  demand 
for  cars  at  certain  times  of  the  year  to  carry  the  peak  load 
of  the  harvest,  it  is  convinced  that  the  fundamental  difficulty 
lies  rather  in  the  phenomenal  growth  of  population  and  in- 
dustry' throughout,  the  middle  western  and  western  States, 


a  growth  which  the  railroads  have  failed  to  keep  pace  with. 

The  solution  of  the  problem,  in  the  opinion  of  the  com- 
mission, lies  in  the  utilization  of  every  practicable  means  of 
communication,  and  particularly  of  the  wonderful  natural 
waterway  extending  from  the  Atlantic  into  the  very  heart 
of  the  continent,  together  with  the  development  of  such  a 
system  of  co-operation  between  railways  and  waterways  as 
would  at  one  and  the  same  time  bring  the  load  the  railways 
have  to  carry  within  practicable  limits,  and  give  the  West 
an  additional  route  for  its  foreign  and  coastwise  trade. 

The  conclusion  is  obvious  that,  if  countries  that  had  for 
the  most  part  to  import  their  i-aw  materials  from  abroad 
were  able  to  build  up  a  great  foreign  trade  because  of  their 
ready  access  to  the  sea,  the  region  economically  tributary 
to  the  Great  Lakes,  with  its  limitless  resources,  its  raw 
materials  within  easy  reach,  its  facilities  for  industrial 
expansion,  can  hardly  fail  to  become  an  even  greater  factor 
in  the  world's  markets  than  it  is  to-day,  if  given  a  practi- 
cable and  efficient  water  route  to  the  sea. 

Of  scarcely  less  importance  is  the  linking  up  of  land  and 
water  routes.  Here  also  the  experience  of  Europe  is  illumi- 
nating. Belgium  and  England  are  the  most  densely  popu- 
lated portions  of  Europe,  and  both  are  pre-eminently  indus- 
trial nations.  Each  possesses  a  network  of  railways  reach- 
ing into  every  corner  of  the  country,  yet  each  is  today, 
despite  its  very  short  rail  haul  to  tidewater,  finding  it  neces- 
sary, in  order  to  give  adequate  service  to  congested  areas, 
to  link  up  the  railways  and  the  highways  with  the  inland 
waterways.  Despite  the  difference  in  area  between  these 
countries  and  the  rigion  tributary  to  the  Great  Lakes,  trans- 
portation conditions  are  not  altogether  dissimilar,  particu- 
larly in  the  more  congested  areas  of  the  Middle  West.  One 
finds  in  such  a  district  as  that  around  the  south  shore  of 
Lake  Michigan  much  the  same  conditions  of  a  rapidly  in- 
creasing concentration  of  population  and  industry,  with  a 
corresponding  concentration  of  rail  lines,  that  is  so  notice- 
able in  England  and  Belgium.  And  similar  conditions  are 
quite  evidently  developing  in  the  territory  immediately 
tributary  to  Detroit,  Cleveland,  and  other  middle-western 
cities.  When  these  cities  and  their  tributary  territory  are 
given  access  to  the  sea,  they  will  find  it  necessary,  in  order 
to  secure  the  maximum  benefits  from  the  new  route,  to 
co-ordinate  their  railways  and  highways  with  the  great 
waterway  that  will  be  common  to  them  all.  The  advantages 
of  co-operation  will  be  found  as  real  in  this  case  as  in 
Europe,  although  the  remedy  may  be  somewhat  different 
in  character. 

An  example  on  this  continent  of  the  effective  co-ordination 
of  rail  and  water  services  is  found  in  the  Canadian  Pacific 
Ry.,  which,  in  conjunction  with  its  rail  system  extending 
from  ocean  to  ocean,  maintains  lines  of  steamers  not  only  on 
the  Atlantic  and  the  Pacific  but  also  on  the  Great  Lakes  and 
the  inland  waters  of  British  Columbia. 

Distribution  of  Cost 

The  whole  question  of  the  distribution  of  cost  has  given 
the  commission  some  concern.  If  the  area  to  be  benefited 
were  all  in  one  country  the  problem  of  financing  the  im- 
provement would  be  a  comparatively  simple  one,  but  as  the 
matter  stands  the  situation  is  complicated  not  merely  by 
the  fact  that  two  neighboring  countries  are  joining  in  the 
project,  but  that  these  countries  are  unequal  in  population, 
unequal  in  wealth,  unequal  in  their  ability  to  make  effective 
use  of  the  waterway.  That  is  the  situation  today,  but  it 
does  not  necessarily  follow  that  it  will  always  be  the  situa- 
tion. As  the  years  go  by  the  relative  position  of  the  two 
countries  will  doubtless  change,  and  the  disproportion  be- 
tween their  population,  wealth,  and  commerce  may  gradually 
diminish.  In  the  meantime  the  fair  and  reasonable  plan 
appears  to  be  to  divide  the  cost  in  proportion  to  the  benefits 
each  receives.  ' 

Objection  may  be  made  that  the  proposed  principle  of 
dividing  the  cost  in  proportion  to  the  benefits  each  country 
derives  from  the  improvement  could  hardly  be  put  into  effect 
until  the  works  had  been  completed  and  in  operation  for  a 
sufficient  period  to  secure  reliable  data  on  the  subject.  For 
the  intervening  period,  however,  the  commission  believes 
that'  there  are  already  available  authoritative  statistics  on 
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which  to  base  a  tentative  decision  as  to  the  interest  each 
country  is  likely  to  have  in  the  waterway. 

Another  factor  in  the  situation  that  should  not  be  lost 
sight  of  is  the  peculiar  relationship  to  the  proposed  improve- 
ment of  the  New  Welland  Ship  Canal,  a  portion  of  which  is 
now  under  construction.  As  pointed  out  in  an  earlier  part 
of  this  report,  the  completion  of  the  Welland  Ship  Canal  and 
the  adoption  and  completion  of  the  St.  Lawrence  improve- 
ment would  remove  the  only  barrier  to  the  creation  of  a 
deep-water  route  from  the  head  of  the  lakes  to  the  sea.  This 
would  give  at  least  25  ft.  navigation  from  the  sea  up  to  the 
Detroit  River,  with  a  present  minimum  of  about  20  ft.  above 
Lake  Erie.  Although  entirely  outside  the  strict  terms  of 
the  reference  submitted  to  it  by  the  two  governments,  the 
commission  has  been  impressed  by  the  fact  that  the  New 
Welland  Ship  Canal  is  such  an  integral  part  of  the  water- 
way, and  is  so  inseparably  interwoven  with  the  project 
under  immediate  consideration,  that  it  should  properly  be 
considered  as  a  part  of  the  whole  scheme  and  the  expense 
of  its  construction  should  be  apportioned  between  the  two 
governments  upon  the  same  basis  as  the  works  recom- 
mended for  the  upper  St.  Lawrence. 

In  other  words,  each  country  should  be  debited  with  its 
share  of  the  entire  cost  of  all  works  necessary  for  naviga- 
tion, including  the  cost  of  the  Welland  Ship  Canal,  based 
upon  the  proportion  the  cargo  tonnage  carried  to  and  from 
its  own  ports  by  way  of  the  St.  Lawrence  bears  to  the  entire 
tonnage  by  the  same  route.  The  ratio  to  be  charged  to 
each  obviously  would  require  to  be  readjusted  periodically. 

Water  Power 

In  regard  to  the  water-power  side  of  the  question,  by  the 
language  of  the  treaty  as  well  as  the  obvious  intention  of 
the  reference,  water  power  must  be  regarded  as  subsidiary 
to  navigation.  Statements  were  repeatedly  made  during 
the  hearings  to  the  effect  that  while  the  movement  for  im- 
proving the  St.  Lawrence  was  nominally  in  the  interests  of 
navigation,  it  was  really  being  engineered  by  water-power 
interests  to  serve  their  own  ends.  The  commission  is  con- 
fident that  there  is  no  justification  whatever  for  these  asser- 
tions. As  a  matter  of  fact,  as  already  stated,  very  little 
testimony  of  any  kind  was  offered  at  the  hearings  upon  the 
power  side  of  the  question,  public  attention  being  apparently 
centered  on  the  economic  practicability  of  the  undertaking 
as  a  navigation  route. 

For  the  purposes  of  the  conclusions,  recommendations, 
and  answers  to  questions,  "navigation  works"  shall  be 
deemed  to  mean  and  include  all  works  of  every  kind  and 
description  required  for  the  proposed  improvement  of  the 
St.  Lawrence  between  Montreal  and  Lake  Ontario  other  than 
and  except  superstructures,  machinery,  plant,  and  equip- 
ment for  the  development  and  utilization  of  power  in  con- 
nection with  such  improvement;  and  "power  works"  shall 
be  deemed  to  mean  and  include  all  superstructures  and  all 
machinerj',  plant,  and  equipment  required  for  the  develop- 
ment and  utilization  of  power  in  connection  with  the  said 
improvement. 

In  apportioning  between  the  two  countries  the  water 
power  capable  of  development  in  the  international  section 
of  the  St.  Lawrence,  each  country  should  be  charged  with 
such  quantities  of  power  as  are  set  apart  to  meet  the  re- 
quirements of  existing  plants. 

In  regard  to  the  distribution  between  the  two  countries  of 
the  cost  of  power  works,  the  commi.ssion  is  of  the  opinion 
that  as  each  country  will  be  entitled  to  half  the  available 
power  in  the  international  section  of  the  river,  the  cost  of 
the  works  necessary  solely  for  the  development  of  that 
power  should  be  borne  equally  by  each  country.  It  is  further 
of  the  opinion  that  the  cost  of  navigation  works  required 
for  the  combined  use  of  navigation  and  power  over  and 
above  the  cost  of  works  necessary  for  navigation  alone 
should  be  apportioned  equally  between  the  two  countries. 

As  elsewhere  noted,  it  was  repeatedly  stated  by  those  who 
appeared  before  the  commission  that  the  water  power  de- 
veloped on  the  St.  Lawrence  would  be  sufficiently  valuable 
to  carry  a  considerable  proportion,  if  not  the  whole,  of  the 
cost  of  the  undertaking  both  for  navigation  and  power.  The 
commission  desires  to  emphasize  the  point  that  if  this  pre- 
diction should  prove  well  founded,  nothing  in   the  commis- 


sion's conclusions  and  recommendations  as  embodied  in  this 
report  need  conflict  with  the  charging  to  water  power  by 
either  country  of  any  proportion  of  its  share  of  the  entire 
cost  that  may  eventually  be  found  desirable. 

In  regard  to  the  method  of  control,  the  commission  is 
conscious  of  the  fact  that  the  peculiar  character  of  the  St. 
Lawrence,  partly  international  and  partly  national,  creates 
an  unusual  situation,  and  it  believes  that,  in  order  to  com 
bine  the  fullest  possible  liberty  of  action  on  the  part  of  each 
country  in  its  own  territory,  with  the  efficient  co-ordination 
of  the  several  parts  of  the  completed  improvement,  all  navi- 
gation works  lying  wholly  within  one  country  and  capable 
of  economic  and  efficient  administration  as  complete  and 
independent  units,  should  be  maintained  and  operated  by  the 
country  in  which  they  are  located;  that  navigation  works  not 
lying  wholly  within  one  country  and  not  capable  of  economic 
and  efl[icient  administration  as  complete  and  independent 
units,  should  be  maintained  and  operated  by  an  international 
board  on  which  each  country  would  have  equal  representa^ 
tion;  and  that  this  board  should  also  have  the  right  of  in- 
spection of  navigation  works  lying  wholly  within  one  coun- 
try, for  the  purpose  of  insuring  economy  and  efficiency.  Tho 
commission  is  further  of  the  opinion  that  all  power  works 
should  be  built,  maintained,  and  operated  by  the  country  in 
which  they  are  located. 

An  important  result  of  the  proposed  improvement,  if  car- 
ried out,  will  be  the  extent  of  damage  resulting  from  flow- 
age  due  to  the  higher  levels  maintaineil  in  the  St.  Lawrence. 
This  damage  is  estimated  by  the  engineering  board  at  about 
$fi,000,000.  The  commission  is  of  the  opinion  that  there 
should  be  an  exhaustive  investigation  of  the  extent  and 
character  of  the  damage  as  soon  as  the  plan  of  development 
has  been  finally  accepted. 

Finally,  the  commission  is  strongly  of  the  opinion  that 
the  subject  matter  of  this  investigation  is  one  of  such  extra- 
ordinary importance  to  the  people  of  the  two  countries,  and 
involves  engineering  problems  of  such  magnitude  and 
diversity,  that  no  effort  should  be  spared  to  secure  a  plan 
which  will  beyond  all  reasonable  doubt  obtain  from  the 
upper  St.  Lawrence  its  maximum  efficiency  in  navigation 
and  power.  To  this  end  the  commission  believes  that,  be- 
fore any  particular  scheme  is  finally  adopted,  all  the  avail- 
able engineering  data,  including  the  report  and  plans  of  the 
engineering  board  and  all  comments  thereon  or  alternative 
plans,  should  be  refen-ed  to  a  special  technical  board  for 
careful  consideration  and  report. 


Distinguishing  Long-Leaf  Pine  From 
Short-Leaf  by  the  Pith 

tONG-LEAF  pine  has  a  large  pith,  u.sually  over  0.1  in. 
-/in  diameter,  while  .short-leaf  has  a  pith  usually  the 
size  of  the  lead  in  a  lead  pencil.  Occasionally  a  vigorou.s 
first  year's  growth  may  unduly  increase  the  .size  of  the 
short-leaf  and  loblolly 
pine,  in  \vhich  ca.se  posi- 
tive identification  may  be 
made  by  measurement  of 
the  pith  diameter  and 
comparing  it  with  the 
second  annual  ring.  The 
Forest  Products  Labora- 
tory has  formulated  a 
diagram'  on  which  these 
two  diameter.s  may  bo 
plotted.  If  the  point  falls 
above  the  diagonal  line 
the  specimen  is  long-leaf; 
if  below  it  is  short-leaf,  loblolly  or  some  other  of 
the  minor  southern  pines.  The  vigor  of  a  tree  at  the 
time  the  pith  is  formed  is  indicated  by  the  diameter  "f 
the  second  annual  ring.  Therefore,  where  the  pilh  in 
loblolly  is  over  0.1  in.  in  diameter,  (he  diameter  of  (he 
second  annual  ring  is  comparatively  large. 
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Road  Builders'  Problems  Discussed  a/  Convention 

Abstracts  of  Some  of  the  Papers  Presented  at  the  Nineteenth  Annual  Meet- 
ing of  the  American  Road  Builders' Association,  Chicago,  Jan.   16-20,  1921 


North  Carolina's  Sub-Grade  Roads 

By  Charles  M.  Upham 

state  Highway  Engineer  of  North  Carolina 

NORTH  CAROLINA  now  has  a  bond  issue  of  $50,000,000 
provided  for  the  "purchase"  of  roads.  It  is  the  busi- 
ness of  the  State  Highway  Commission  to  purchase  for  the 
taxpayers  of  the  state,  road  improvements  which  will  serve 
the  most  people  of  the  state  and  do  the  greatest  economic 
good.  For  some  time,  many  of  the  Southern  states  have 
been  constructing  sand-clay  and  top-soil  highways,  which, 
in  reality,  are  sub-grades  which  at  some  later  period  will  be 
covered  by  a  roadway  of  a  higher  type.  The  roads  of  this 
type  have  been  found  satisfactory  for  many  seasons  of  the 
year,  and,  in  a  degree,  solve  the  construction  of  a  large 
road  mileage  at  a  moderate  cost. 

Roads  of  this  type  are  called  "progressive  type"  roads. 
They  are  roads  for  which  g^rading  has  been  done  in  the 
ordinary  manner,  satisfactory  drainage  structures  con- 
structed and  a  subgrade  of  selected  material  built.  This 
sand-clay  or  top-soil  road  or  selected  sub-grade,  can  be 
maintained  at  a  moderate  cost,  and  with  moderate  traffic 
is  satisfactory  for  the  greater  period  of  the  year.  This 
is  a  progressive  road  because  its  construction  can  be  added 
to,  and  advantage  taken  of  all  the  previous  steps,  and  a 
hard  surface  pavement  constructed  without  loss  of  any  of 
the  previous  steps  in  construction. 

This  sub-grade  highway  may  be  still  further  improved  by 
constructing  into  the  earth  roads  a  single  layer  of  stone 
which,  after  receiving  a  bituminous  treatment,  becomes  an 
integral  part  of  the  earth  road,  and  also  affords  for  the 
bituminous  material,  a  stone  surface  which  will  not  dust  up 
and  allow  the  bituminous  mat  to  peel  from  the  surface. 
Upon  this  reinforced  or  armored  subgrade  highway  can  be 
constructed  practically  any  hard  surface  type  which  may 
at  some  future  time  be  required.  In  the  meantime,  a  road- 
way capable  of  carrying  moderate  traffic  at  a  reasonable 
maintenance  cost  is  provided.  It  is  doubtful  if  this  treat- 
ment of  subgrade  highways  would  be  satisfactory  in  the 
northern  states,  where  there  is  excessive  frost. 


Notes  on  Bric\  Paving  Practice 

By  W.  W.  Horner 

Chief  Engineer.   Sewers   and   Paving,   St.   Louis,   Mo. 

FOLLOWING  the  recent  reduction  in  paving  brick 
varieties  from  66  to  11  there  remain  as  accepted 
standards  three  depths  of  brick — 3,  31  and  4  in. — and  two 
widths — 4  and  3  2  in.  The  4-in.  depth  is  suitable  for  the 
heaviest  traffic;  the  Sl-in.  depth  for  moderate  traffic;  while 
the  justification  of  the  3-in.  depth,  in  spite  of  a  slight 
saving  in  first  cost,  is  questioned. 

Repressed  brick  were  eliminated  from  the  St.  Louis, 
(Mo.,)  specifications  in  1914,  and  side  wire-cut  lug  brick 
have  been  used  exclusively  since  that  date. 

Of  the  three  types  of  bedding — plain  sand,  sand-cement 
and  wet  concrete  (monolithic) — the  writer  considers  the 
sand-cement  mixture  the  most  valuable  in  brick  paving, 
regardless  of  the  kind  of  filler  used.  Opinion  seems  to  be 
about  equally  divided  in  the  choice  of  filler  as  between 
cement  grout,  bituminous,  or  bituminous  mastic.  Where  the 
brick  is  laid  on  a  strong  concrete  foundation  supported  by  a 
well-drained  soil,  the  \vriter  invariably  prefers  the  cement 
grout  as  giving  to  the  wearing  surface  a  slab  strength  over 
small  areas  which  is  of  value.  If  on  flexible  foundations 
or  on  clay  soil  subject  to  frost  and  heaving,  a  bituminous 
tj^e  of  filler  is  probably  a  safer  choice.  When  properly 
handled  it  is  somewhat  easier  to  secure  good  penetration 


with  a  bituminous  filler  than  with  cement  grout.  It  has 
been  argued  that  this  ease  of  penetration  with  bituminous 
fillers  justifies  the  omission  of  lugs,  but  an  examination  01 
recent  pavements  around  the  country  and  reports  from  en- 
gineers in  the  technical  press  do  not  bear  out  this  contention. 

The  writer  believes  that  the  lugs  heretofore  used  on  both 
wire-cut  and  repressed  brick  are  somewhat  larger  than 
necessary  for  this  purpose,  and  that  in  the  case  of  the 
bituminous  filler  a  g-in.  lug  will  be  satisfactory. 

It  seems  advisable  to  raise  the  question  whether  efforts 
to  reduce  the  cost  of  brick  pavement  in  some  cases  are 
not  carrying  us  into  a  design  that  is  economically  unsound, 
and  whether  the  ultimate  waste  in  pavement  failures  on 
this  account  may  not  be  far  greater  than  the  waste  we 
have  been  attempting  to  eliminate  in  the  standardization  of 
brick.  The  writer  believes  that  the  consumer,  in  this  case 
the  engfineering  profession,  should  seriously  consider  whether 
conservative  specifications  such  as  those  of  the  American 
Society  for  Municipal  Improvements,  should  not  be  more 
strictly  adhered  to  even  where  the  cost  involved  would  be 
somewhat  greater  than  the  first  cost  of  certain  of  our 
pavements.  If  these  specifications  were  adopted  quite 
generally  by  the  profession  there  would  not  only  be  elimi- 
nated this  possibility  of  waste,  but  there  would  be  further 
elimination  in  the  styles  of  brick  in  that  the  plain  wire-cut 
lugless  brick  in  both  3  and  3J-in.  depths  could  be  dropped. 
It  might  utimately  be  wise  to  drop,  also,  the  other  styles- 
of  3-in.  brick. 


Bituminous  Foundations  for 
Street  and  Road  Pavements 

By  Hugh  W.  Skidmorb 

Chicago  Paving  Laboratory 

TWO  essentially  different  schools  of  thought,  as  applied 
to  pavement  foundations,  have  been  evolved.  One  seeks 
U<  overcome  the  destructive  effect  of  the  traffic  loading,  which 
at  any  instant  may  be  converted  into  impact  equivalent  to 
several  times  the  dead  load,  by  means  of  a  rigid  slab  posses- 
sing strength  superior  to  the  possible  force  of  impact.  The 
other  adopts  the  principle  of  dissipating  the  blow  by  absorb- 
ing a  considerable  portion  of  it  through  a  flexible  structure, 
which  is  always  in  actual  contact  with  the  subgrade,  thereby 
insuring  greater  uniformity  of  load  distribution  and  func- 
tioning as  a  distributing  medium  or  foundation  and  not  as 
a  deflector. 

Flexible  foundations  include  gravel,  broken  stone,  water- 
bound  macadam,  bituminous  macadam,  and  hot-mix  bitumi- 
nous concrete.  They  are  usually  classified  as  to  value  in  a 
pavement  structure  in  reverse  of  the  order  named  with 
bituminous  concrete  as  the  highest  type.  It  is  estimated 
that  there  are  15,000,000  sq.yd.  of  "black  base"  giving 
satisfactory  service  in  this  country.  The  bituminous  founda- 
tion structure,  although  possessing  considerab'.  ■  beam 
strength,  functions  primarily  as  a  shock  reducer,  that  is, 
it  f/ives  slightly  under  the  blow  of  impact  in  transmitting 
the  load  to  the  subgrade.  Therefore,  the  design  of  this 
type  places  considerable  reliance  in  the  load-supporting 
power  of  the  subgrade.  Its  use,  then,  is  dependent  upon 
a  knowledge  of  the  ability  of  the  subgrade  to  support  loads 
equal  to  *^^he  probable  force  of  impact  redliced  by  the  slab 
strength  residing  in  the  bituminous  structure;  whereas  the 
rigid  type,  regardless  of  the  bearing  power  of  the  soil,  must 
be  built  to  sustain  the  entire  force  of  impact.  For  this 
reason  a  much  thicker  rigid  foundation  is  required  under 
civen  traffic  and  subgrade  conditions,  as  has  been  demon- 
strated by  impact  tests. 
Even  where  soils  are  of  questionable  value  as  a  subgrade, 


FebruaiT  2,  1922 


ENGINEERING     NEWS-RECORD 


203 


bituminous  foundations  may  still  be  employed  economically, 
if  an  artificial  subgrade  of  broken  stone,  gravel,  boulders,  or 
even  cheaper  materials,  is  first  constructed.  Where  old 
macadam  or  gravel  roads  already  exist,  an  excellent  artifi- 
cial subgrade  is  offered  at  almost  negligible  cost.  If  widen- 
ing is  necessary,  this  can  usually  be  accomplished,  as  in 
the  case  of  the  Kingston  Pike  at  Knoxville,  Tenn.  where 
"black  base"  was  laid  about  4  in.  thick  over  the  old  macadam 
and  7  in.  thick  at  the  edges  of  the  widened  pavement. 

Black-Base  Practicf, 

In  the  West,  where  the  most  extensive  yardage  of  bitu- 
minous foundation  has  been  laid,  the  general  practice  seems 
to  be,  in  taking  alternate  bids,  to  specify  5  in.  total  depth 
for  black-base  pavement  and  7  in.  for  portland  cement  con- 
crete pavement  of  1:2:3  mix.  The  general  opinion  appears 
to  be  that  the  black-base  type  is  giving  superior  service. 
Almost  universally  bids  for  black-base  pavements  have  been 
less  than  for  either  portland  cement  concrete  pavement  or 
asphalt  wearing  surface  on  portland  cement  concrete  base. 
The  saving  has  varied  from  20  to  60c.  per  square  yard. 

Contractors  are  willing  to  guarantee  black  base  as  readily 
as  Portland  cement  concrete.  The  experience  of  contractors 
generally  has  been  decidedly  lower  maintenance  expense  and 
lower  first  cost  except  in  a  very  few  instances  where  freight 
rates  proved  to  be  an  extraordinary  item.  Assuming  equal 
depth  of  foundation,  the  use  of  the  same  aggregate  materials 
in  both  types,  and  portland  cement  concrete  not  to  exceed 
1:2:5  in  richness  of  mixture,  90  per  cent  of  contractors 
queried  by  the  writer  estimated  a  difference  in  initial  cost 
of  from  nothing  to  .50c.  per  square  yard  loss  for  black 
base;  75  per  cent  estimated  black  base  at  from  25  tn  50c. 
per  square  yard  less  than  portland  cement  concrete.  Since 
it  is  true  that  under  similar  traffic  and  subgrade  conditions, 
less  depth  of  black  base  is  required,  it  will  be  seen  that 
rigid  foundations  will  usually  cost  substantially  more  than 
the  highest  typo  of  flexible  base. 

The  only  objection  raised  by  contractors  to  black-base 
construction  is  the  possibility  of  idle  equipment  in  the  event 
of  a  protracted   rainy  season. 


Cosl  Keeping  on  Highway  Construction 

A.  R.  LoSH 

A.-s.sistant  Chief  of  Construction,  U.  S.  Bureau  of  Public   Roads 

THE  proper  basis  for  a  cost  system  is  the  four  principal 
elements  of  cost  allocated  to  the  units  of  production: 
(a)  Labor;  (b)  material;  (c)  equipment,  and  (d)  adminis- 
tration or  general.  The  products  or  highway  construction  to 
which  these  cost  elements  are  assignable  are:  (a)  right  of 
way;  (b)  roadside,  shoulders,  and  grade;  (c)  traveled  way 
or  roadway  proper;  (d)  drainage  channels  or  ditches  and 
drains;  (e)  drainage  structures  or  bridges  and  culverts,  and 
(f)  supplementary  structures  of  miscellaneous  road  parts, 
such  as  guard  rails,  retaining  walls,  guide  posts,  etc. 

Thus,  there  arc  six  major  products  on  each  of  which  there 
may  be  four  elements  of  expense  or  cost;  consequently  there 
are  24  cost  divisions.  Since  general  expense  is  not  ordinarily 
ascertained  directly  on  production  but  is  prorated  to  the 
various  operations  the  actual  cost  divisions  with  which  the 
cost  keeper  is  directly  concerned  are  reduced  to  18.  It  is 
believed  that  this  is  the  minimum  number  of  cost  divisions 
which  will  provide  a  satisfactory  highway  cost  keeping 
system.  These  cost  division.?  are  susceptible  of  much  further 
analysis  by  breaking  them  up  into  various  operations.  For 
example,  a  square  yard  of  concrete  roadway  is  one  of  the 
unit  products.  The  cost  divisions  for  this  are,  labor,  mate- 
rials, and  equipment.  To  those  three  may  bo  added  the 
pro-rated  general  expense.  For  further  analysis,  this  square 
yard  of  roadway  may  be  subdivided  into  subgrade  finishing, 
placing  forms,  hauling  materials,  mixing  concrete,  placing 
'  oncretc,  curing  concrete,  etc.  This  illustrate.^  how  the  sys- 
loni  may  be  extended  to  meet  the  requircmonta  of  any  de- 
-irod  analysis. 

In  placing  the  cost  items  against  the  appropriate  construc- 
tion items  the  ereat-sf,  difficulty  appear?  to  be  with  "equip- 
ment costs"  an<l   "administration  cosl-." 


The  handling  of  equipment  costs  has  been  greatly  sim- 
plified by  the  use  of  a  rental  factor  computed  to  cover  fixed 
charges,  depreciation,  overhauling,  lost  time,  storage,  and 
supervision.  In  the  case  of  its  own  plant  the  bui-eau  has 
prepared  rental  schedules  for  all  units  of  equipment  having 
a  useful  life  of  more  than  one  working  season  and  costing 
more  than  $25.  Small  tools  and  those  which  are  usually 
worn  out  on  one  job  are  handled  the  same  as  materials. 
If  greater  accuracy  is  desirable  for  fiscal  purposes,  an  annual 
appraisal  of  the  equipment  may  be  made  and  the  deprecia- 
tion, repair,  storage  and  other  charges  pro-rated  to  the 
projects  which  have  used  the  equipment. 

Two  suggestions  are  offered  for  the  handling  of  general 
expense.  First,  it  will  be  found  advantageous  to  divide  gen- 
eral expense  into  two  parts,  one  of  which  includes  those  costs 
which  are  assignable  directly  to  the  project  and  the  other 
the  general  administration  costs  of  the  organization  which 
must  be  pro-rated  to  all  its  various  projects.  This  latter 
part  need  not  be  considered  in  current  cost  reports  as  it  does 
not  in  any  way  affect  the  efficiency  of  the  construction  or- 
ganization on  the  project.  This  part  of  the  general  expense 
may  be  apportioned  to  the  project  upon  its  completion.  The 
second  suggestion  is  that  the  amount  of  general  expense 
(project)  taken  up  and  pro-rated  on  current  reports  be  a 
percentage  of  the  total  probable  general  expense,  not  greater 
than  the  percentage  of  the  project  completed.  For  example, 
if  the  project  is  only  10  per  cent  complete,  pro-rate  to  com- 
pleted work  not  more  than  10  per  cent  of  the  total  probable 
general  expense.  On  projects  where  the  cost  of  "moving  in," 
"camp  installation,"  "organizing,"  and  "disorganizing"  is 
of  a  considerable  amount  the  unit  construction  costs  arc 
liable  to  be  materially  affected  if  this  entire  cost  is  dis- 
tributed before  the  work  is  well  under  way. 

Problems  of  Highway  Contracting 
Which  A0ect  Costs 

By  Henry  H.  Wilson 

Managing  Partner.  Winston  &  Co.,  New  York 

BEARING  in  mind  the  present  necessity  and  demand 
for  lowered  costs  in  every  line  of  industry,  particular 
attention  should  be  directed  to  those  contracting  problems, 
a  solution  of  which  will  result  in  decreased  costs  for  high- 
way building. 

Internal  Relationship. — It  is  good  business  for  contrac- 
tors to  educate  their  competitors;  it  is  good  business  and 
eliminates  wa.ste  both  to  the  contractor  and  owTier,  to  seek 
out  together  the  best  means  consistent  with  first  class  work 
and  to  assist  in  the  standardization  of  methods  and  equip- 
men  along  those  lines: 

Risks. — The  greatest  reduction  which  could  be  brought 
about  in  contract  prices  would  result  if  certain  risks  now 
assumed  by  the  contractor  were  assumed  by  the  state.  A 
contractor  can  figure  closely  on  work  in  direct  proportion 
as  elements  of  risk  and  uncertainty  are  eliminated.  In 
many  states  the  assumption  of  these  elements  of  risk  and 
uncertainty  are  required  by  the  organic  law  and  can  only 
be  escaped  by  access  to  public  opinion  as  expressed  through 
legislative  action.  To  bring  about  a  change  in  these  laws  will 
facilitate  a  more  balanced  and  equitable  form  of  contract. 

It  is  also  the  problem  of  the  higway  contractor  to  use  his 
influence  to  create  a  public  sentiment  which  will  coun- 
tenance better  paid  and  better  qualified  engineers  and 
inspectors.  One  of  the  greatest  problems  confront inir  liiu''i- 
way  commissions  and  chief  engineers  is  a  salary  scale 
which  will  permit  them  to  employ  men  more  competent  and 
experienced.  Contractors  invariably  find  engineers  and 
inspectors  satisfactory  in  direct  proportion  as  the  latter 
possess   integrity,   intelligence   and   experience. 

Specificntinwi. — The  problem  of  the  contractor  here  is 
to  co-operate  in  pointing  out  tho.ne  requirements  of  specifi- 
cations which  entail  increased  costs  without  any  commen- 
surate advantage  and  tho.sc  requirements  which  can  lio 
waived  in  the  interests  of  economy  without  sacrifioing 
quality.  Under  present  laws,  the  difficulty  with  romniis- 
sions  and  engineers  (as  to  many  changes  for  which  con- 
tractors arc  asking)    lifn  nnt  so  murk  in  their  fnilnrc  to 
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recognize  the  jiist  principle  fo  apply  o.s  in  finding  a  vteans 
io  apply  it  praeticalbj. 

Labor. — More  uniform  wages  and  working  conditions  for 
the  various  classes  of  skilled  labor  employed  upon  highways 
are  believed  to  be  a  problem  from  whose  solution  benefit 
can  be  derived.  If  it  were  possible  to  develop  some  co-or- 
dinated industry  in  the  northern  and  border  states,  whereby 
highway  labor  might  be  retained  the  year  around  upon  some 
productive  work,  contractors  would  be  able  to  secure  great 
economy  and  added  efficiency  from  their  organizations. 
Co-operation  between  concerns  working  in  the  same  locality, 
in  the  matter  of  labor,  will  go  far  towards  stabilizing  con- 
ditions  and   creating  greater   efficiency. 

Other  Problems 

Materials. — One  problem  here  relates  to  the  working  out 
of  a  form  of  contract  with  material  producers  which  will 
be  a  standard  for  the  industry  and  more  binding  upon  both 
contracting  parties.  Another  problem  is  responsibility  for 
rejected  material.  Some  producers  refuse  to  accept  repon- 
sibility  for  material  condemned  after  unloading,  while  some 
engineers  refuse  to  make  final  inspection  until  the  material 
is  unloaded.  Uniformity  of  practice  and  understanding  will 
remove  an  element  of  anxiety  and  loss  to  many  contractors 
and  will  reflect  itself  in  lower  contract  prices. 

TraiKportaiion. — Our  chief   problem,   in   this   connection, 

is  to  assist  the  railroads  and  indirectly  the  public,  in  the 

■  elimination   of   waste   and   expense,   by   so   designing   work 

and  unloading  facilities  as  to  provide  for  prompt  release 

of  cars. 

Standardization.  —  Standardization  of  equipment  holds 
great  possibilities  for  efficiency  and  economy  and  organized 
construction  is  already  moving  in  this  direction.  Here 
again  the  working  out  of  standard  specifications  for  the 
country  at  large  will  do  much  to  facilitate  matters  as  it 
frequently  happens  that  equipment  suitable  for  construc- 
tion in  one  state  it  not  suitable  in  another. 

Surety  Bonds. — Much  demoralization  has  been  caused  by 
the  bonding  of  irresponsible  concerns.  With  the  past  ten 
years,  there  has  been  an  increase  of  approximately  100  per 
cent,^  in  bond  premiums  and,  within  the  past  thirty  years, 
the  increase  has  been  comparatively  greater. 


Minnesota's  Highway  Financing 

By  C.  M.  Babcock 

state  Highway  Commissioner  of  Minnesota 

THE  state  constitution  of  Minnesota  was  amended  at  the 
last  session  of  the  legislature  to  provide  for  a  state 
trunk  highway  system,  7,000  miles  in  extent  out  of  a  total 
of  100,000  miles  in  the  state,  the  funds  for  its  improvement 
and  maintenance  to  be  raised  by  a  tax  upon  motor  vehicles. 
The  law  prescribes  that  40  per  cent  of  the  funds  shall  be 
used  for  maintenance  and  minor  betterments. 

The  detail  of  levying  the  motor  vehicle  tax  was  wisely  left 
indefinite  in  the  constitution,  but  the  legislature  putting  it 
into  effect  used  2  per  cent  of  the  value  of  motor  vehicles  as 
the  basis  of  taxation,  which  should  not  be  the  only  factor; 
it  is  expected  that,  in  addition  to  valuation,  there  will  also 
be  a  levy  made  either  upon  the  weight  of  the  vehicles  or 
upon  the  gasoline  consumption.  Under  the  present  system 
the  current  revenues  from  motor  vehicles  amount  to  approxi- 
mately $6,000,000  per  year  derived  from  the  registration  of 
about  330,000  vehicles  and  averaging  less  than  $20  per  car, 
with  a  minimum  of  $12  on  passenger  cars  and  $15  on  trucks. 

The  constitutional  amendment  also  allowed  the  legislature 
to  issue  bonds  of  the  State  in  an  amount  not  exceeding 
$10,000,000  per  year,  with  a  maximum  limitation  of  $75,- 
000,000  outstanding  at  any  one  time,  but  it  was  not  deemed 
necessary  to  issue  any  bonds  for  the  first  biennium,  for 
the  constitution  allowed  counties  to  issue  their  bonds  to 
anticipate  the  .'^tate  construction  of  trunk  highways  within 
the  counties,  the  aggregate  of  these  county  bonds  being 
approximately  $14,000,000  in  the  first  two  year  period. 

Thus  we  have  the  total  of  funds  for  the  year  1921  as 
follows:  Federal  aid  $2,840,000;  state  trunk  highways  fund 
derived  from  motor  vehicles  revenue,  f55,750,000;  state  aid 


from  one-mill  tax,  $2,084,000;  county  trunk  highway  bonds, 
$8,250,000;  county  road  and  bridge  levies,  $10,843,682;  town- 
ship road  funds,  $6,862,560;  village  road  levies,  $1,308,794; 
or  a  total  of  $37,940,000.  Of  this  total,  approximately 
$15,000,000  was  used  on  the  trunk  or  primary  highway 
system  of  7,000  miles  and  the  remainder,  $23,000,000  on  the 
secondary  system  of  county  and  town  roads. 

The  foregoing  summarizes  the  sources  and  amounts  of 
Minnesota  highway  funds.  As  will  be  noted,  they  are 
derived  from  current  tax  levies  on  all  property  in  the  State, 
from  bond  issues  for  permanent  construction  and  from  a 
direct  tax  upon  the  user  of  the  road.  From  this  it  will 
be  seen  that  Minnesota  recognizes  the  equity  of  three  phases 
of  highway  financing:  First,  that  all  property  is  benefited 
by  the  improvement  of  transportation  facilities;  second, 
that  it  is  reasonable  and  good  business  to  borrow  money  for 
the  purpose  of  making  permanent  improvements  on  high- 
ways as  well  as  school  houses  and  other  public  buildings, 
requiring  those  who  will  later  enjoy  these  facilities  to  bear 
a  part  of  the  cost  of  them;  and  third,  exacting  a  part  of 
the  expense  for  the  construction  and  maintenance  of  roads 
from  the  motor  vehicles  which  cause  the  greatest  damage 
to  the  public  highways  and  make  necessary  their  greater 
improvement. 

Sentiment  For  Increased  Tax 

There  is  a  growing  sentiment  in  Minnesota  for  increased 
taxes  on  motor  vehicles,  particularly  motor  trucks,  and  the 
people  of  our  state  are  inclined  to  believe  that  the  trans- 
portation companies  using  public  highways  for  commercial, 
passenger  and  express  uses  should  pay  gross  earnings  taxes 
somewhat  in  the  same  manner  as  the  railroads  are  required 
to  do.  It  is  very  evident  that  taxation  for  highway  purposes 
throughout  the  whole  country  is  shifting  from  general 
property  to  vehicles  using  the  roads,  on  the  theory  that  the 
users  of  the  highways  should  bear  a  greater  share  of  the 
road  construction  and  maintenance  costs,  and  due  also  to 
the  necessity  of  supplying  additional  funds  for  the  more 
adequate  highways   demanded   by  the   public. 

Road  officials  should  carefully  analyze  the  situation  before 
agreeing  to  the  single  standard  of  gasoline  tax  which 
might  seriously  affect  the  amount  of  available  funds  for 
road  improvement.  The  popular  idea  is  that  a  tax  of 
1  or  2c.  per  gallon  would  bring  in  sufficient  revenues,  but 
we  find  in  Minnesota  that  the  gasoline  used  in  the  State 
last  year  was  117,000,000  gal.  which  would  have  required 
a  tax  of  5c.  for  every  gallon  shipped  into  the  state  to 
produce  the  sum  derived  under  the  present  motor-vehicle 
tax  schedule. 

Notable  Drought  in  Great  Britain 
Most  Serious  in  Years 

In  11  months  of  1921  only  13.26  in.  of  rain  was 
registered  in  London  whereas  the  normal  is  around  23 
in.;  in  other  words,  London  is  still  46.7  per  cent  short 
of  her  average  rainfall.  The  previous  smallest  records 
were  16.93  in.  in  1864  and  17.69  in  1898.  The  following 
records  for  the  various  quarters  of  England,  Scotland 
and  Ireland  show  that  Scotland  has  suffered  least,  one 
section  of  it  having  even  an  excess  of  rain  for  the  11- 
month  period: 

Fall  to  Normal  Percentage 

Nov.  30,1921  Fall  in  this  Above  or 

In.  Period  Below  Normal 

England,  N.  E 15.65  21.05  —15 

England,  N.W 25.09  29.35  —IS 

England, E 11.72  20.10  —40 

England,  Midlands 15.61  22.50'  —30 

England,  S.  E 11.40  22.70  —50 

England, S.W 19.01  31.80  —40 

Scotland,  N 44.03  41.60  +S 

Scotland,  E 22.71  26.35  — 15 

Scotland,  W 39.91  38.73  +5 

Ireland,  N 28.63  32.00  —10 

Ireland, S 27.29  33,05  —IS 

Channel', 13.21  26,40  —SO 
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Development  of  Light  Railways 
in  Great  Britain 

standard  Gage  Preferable;  or  30-In.  for  Isolated 

Lines — Light  Rail  and  Load — Economic 

Operation — Road  Motors 

ECONOMIC  transportation  facilities  for  agricultural 
and  other  lightly  populated  districts  by  means  of 
light  railways,  with  low  cost  of  construction  and  opera- 
lion  have  been  advocated  in  England  for  many  years. 
Lack  of  progress  in  this  direction  led  to  the  appoint- 
ment of  a  government  committee  of  investigation  in 
1920.  In  its  report  the  committee  attributes  the  slow 
and  unsystematic  progress  before  1896  to  restrictive 
legislation.  The  Light  Railways  Act  of  1896  and  the 
amending  Act  of  1912  represented  a  substantial  advance, 
but  have  not  fostered  the  development  of  light  railways 
to  an  extent  comparable  with  that  attained  in  Con- 
tinental countries.  Of  the  $5,000,000  made  available 
by  the  Act  of  1896  for  advance  to  light  railway  com- 
panies, only  about  20  per  cent  had  been  disbursed  up 
to  the  end  of  1918,  and  of  this  the  greater  part  was  ad- 
vanced during  the  earlier  years.  The  following  is  a 
summary  of  the  report: 

Construction  Cost — Actual  cost  of  existing  lines  cannot 
be  ascertained  definitely,  as  heavy  discounts  often  make 
a  wide  difference  between  the  nominal  amount  of  capital 
issued  and  the  actual  cash  amount  of  capital  raised.  For 
narrow  gage  lines  the  cost  has  varied  from  $16,665  to 
$.34,030  per  mile.  For  standard  gage  it  has  ranged  from 
$17,505  per  mile  for  a  line  in  an  agricultural  district  to 
$126,310  per  mile  for  a  line  having  a  fairly  heavy  industrial 
traffic. 

Narroiv  or  Standard  Gage — The  adoption  of  a  gage  dis- 
tinctly narrower  than  the  standard  gage  may  effect  a 
saving  in  length  by  use  of  sharper  curves,  and  may  effect 
economies  in  earthwork,  ballast  and  ties.  Where  a  light 
railway  has  to  be  laid  on  a  public  road  a  departure  from 
the  standard  gage  offers  marked  advantages.  Narrow- 
gage  railways  carrying  heavy  engines  and  capacious  rolling- 
stock  have  been  built  in  South  Africa  and  India,  and  an 
equally  high  ratio  of  paying  load  to  dead  load  may  be 
attained  in  narrow-gage  equipment.  Where  it  is  decided 
to  depart  from  the  standard,  the  gage  should  be  2  ft.  6  in. 
On  the  other  hand,  there  is  the  disadvantage  of  tran- 
shipment. In  certain  cases,  this  difficulty  may  be  overcome 
by  organization  and  by  the  use  of  labor-saving  appliances, 
especially  when  dumping  of  material  is  practicable.  Or 
the  objection  may  be  more  than  counterbalanced  by  advan- 
tages incident  to  narrow-gage  construction  and  operation, 
especially  where  a  light  railway  is  more  than  20  miles 
long  or  has  no  prospect  of  connection  with  a  main-line 
system.  But  except  in  rare  instances  where  passenger 
traffic  only  has  to  be  transferred,  a  break  of  gage  is  dis- 
advantageous and  should  only  be  resorted  to  when  it  is 
clear  that  the  objection  to  transhipment  can  be  offset  or 
overcome. 

Weight  of  Rail — There  should  be  a  greater  variation  in 
relation  to  weight  of  rail  to  axle  load.  A  sliding  scale 
varying  by  .^)-lb.  increments  is  proposed:  30-lb.  rails  for 
4-  to  6-ton  loads,  40-lb.  for  6  to  8  tons,  50-lb.  for  8  to  10 
-ons,  60-lb.  for  11  to  13  tons,  and  70-lb.  rails  for  IB  to 
17  tons. 

Roftdst  and  Grade  Crossings — In  continental  countries  it 
is  usual  to  operate  railway  equipment  on  tracks  in  streets 
and  roads.  Restrictions  against  such  practice  in  Great 
Britain  should  be  abolished.  Light  railways  should  be  of 
two  classes,  with  maximum  speeds  of  25  and  15  m.p.h. 
respectively.  Greater  economy  in  grade  crossing  protection 
could  be  attained  without  loss  of  safety  or  convenience  on 
the  low-speed  lines,  but  even  on  the  higher  speed  lines  there 
is  room  for  a  ereater  deuarture  from  main-line  "tandards. 


Gates  and  gatekeepers  should  be  employed  less  extensively, 
adequate  protection  being  afforded  by  speed  limits,  whistle 
boards,  cattle  guards  and  warning  signs. 

Light  Railways  and  Road  Motors — In  comparing  the 
economic  values  of  road  motor  and  light  railway  service, 
individual  cases  must  be  considered  on  their  merits.  A 
road  motor  service  may  be  a  desirable  alternative,  and  no 
light  railway  should  be  authorized  where  such  a  service  is 
equally  suitable  and  is  likely  to  be  established  within  a 
reasonable  time.  The  policy  should  be  to  aim  at  co- 
operation rather  than  competition  between  light  railway 
and  road  motor  projects. 

Other  Conclusions — A  new  conception  of  the  character 
and  functions  of  a  light  railway  is  necessary.  Light  rail- 
ways differ  essentially  from  main  lines  and  must  depend 
for  success  upon  the  adoption  of  different  standards  of 
construction  and  operation.  A  lower  standard  of  speed  is 
a  first  essential.  The  poor  financial  results  obtained  from 
light  railways  in  Great  Britain  have  not  been  due  to  failure 
to  exercise  economy  in  operating  expenses,  but  rather  to 
the  smallness  of  the  earnings  in  relation  to  the  capital 
involved. 

Safety  Provisions 

Requirements  as  to  signals,  switching,  etc.,  should  not  be 
relaxed  in  favor  of  the  higher  speed  lines,  but  on  the  lower 
speed  lines  signals  should  not  be  required.  Fencing  should 
be  provided  only  where  local  conditions,  including  the  speed 
of  trains,  render  it  essential.  Protection  of  crossings  by 
gates  and  gatekeepers  should  be  similarly  limited.  Where 
a  road  and  light  railway  intersect,  a  bridge  should  not  be 
provided  except  where  it  would  be  more  economical  than 
a  grade  crossing  or  where  other  conditions  render  a  bridge 
essential.  Undue  weight  should  not  be  given  to  arguments 
presented  by  local  authorities  for  bridges  in  place  of  grade 
crossings. 

Station  accommodations  for  passenger  traffic  should  be 
simple  shelters,  except  at  important  stations.  Halts  should 
suffice  at  wayside  places.  Tickets,  fares  and  parcels  traffic 
should  be  dealt  with  by  the  train  conductors.  Station 
facilities  for  freight  traffic  should  be  closely  adjusted  to  the 
requirements.  Economy  in  rolling  stock  should  be  obtained 
by  standardization  of  types  and  parts.  Economy  may  be 
effected,  and  traffic  increased  by  the  use  of  steam  or 
internal-combustion  rail-motor  cars  for  passenger  service. 
Greater  economy  in  maintenance  and  operation  is  desirable. 
Existing  facilities  for  the  handling  of  traffic  should  be 
improved,  as  by  the  extension  of  sidings  at  stations  and 
exchange  points.  In  this  respect  the  co-operation  of  the 
main-line  companies  would  benefit  both  the  light  and  main- 
line railways. 

Saturated  Bank  Causes  Turkey 
Creek  Cave-In 

A  CAVE-IN  of  about  1,000  cu.yd.  of  the  west  embank- 
ment of  Turkey  Creek,  Kansas  City,  Mo.,  occurred 
recently.  Ultimately  the  creek  will  be  put  into  the 
double-concrete  sewer  described  in  the  Engineering 
Neivs-Record,  Nov.  17,  p.  815.  Water  from  a  broken 
4-in.  .service  main  saturated  the  sandy  loam  back  of  a 
loose-laid  riprap  wall.  The  operation  of  a  heavy  crane 
back  and  forth  over  this  bank  of  the  creek  started  the 
leak  or  break  in  the  main,  in  the  opinion  of  the  engineer 
of  sewers,  Paul  H.  Hartung.  When  sufficiently  saturated 
the  embankment  slid  into  the  creek,  carrying  with  it 
the  tracks  of  the  St.  Louis-San  Franci.sco,  and  Mi.ssouri. 
Kansas  and  Texas  railroads.  A  limited  of  the  "Frisco" 
was  stopped  ju.st  in  time  to  prevent  its  plunging  into 
the  slide  as  no  one  saw  the  accident  which  occurred 
between  9  and  II  p.m.  A  pile  tre.stle  has  been  built 
across  the  depression  and  Mr.  Hartung  stated  that 
progress  on  the  sewer  has  not  been  affected  to  any 
great  extent. 
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This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th'e  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


A.  A.  E.  in  Baltimore  Favor  Licensing 

Sir — In  the  Enginecrivg  News-Record,  issue  of  January 
19,  p.  129,  there  appears  an  article  entitled  "Engineers  Club 
of  Baltimore  Opposes  Licensing."  In  the  body  of  this 
article  the  following  statement  occurs:  "The  meeting  was 
of  a  very  representative  character,  including  local  members 
of  the  American  Society  of  Mechanical  Engineers,  American 
Institute  of  Electrical  Engineers,  American  Society  of  Civil 
Engineers,  American  Chemical  Society  and  the  American 
Association  of  Engineers." 

This  article  is  misleading  in  that  it  intimates  that  the 
.American  Association  of  Engineers  is  opposed  to  licensing, 
which  is  not  a  fact.  It  was  the  father  of  the  original 
licensing  bill  in  Maryland  two  years  ago  and  any  members 
(and  they  were  very  few)  of  the  Baltimore  Chapter,  A.  A.  E. 
at  the  above  meeting  were,  I  am  sure,  in  favor  of  licensing, 
and  if  they  were  opposed  the  expressions  of  opinion  were 
as  individuals  and  not  as  members  of  the  A.  A.  E. 

Baltimore,  Jan.  21  B.  L.  Crozier, 

Secy.,  Baltimore  Chapter,  A.  A.  E. 


For  and  Against  a  Small  Dam 

Sir — The  writer  has  noted  with  considerable  interest,  an 
article  in  Engineering  Neivs-Record,  Dec.  22,  1921,  p.  1018, 
"Two  Small  Dams  Good  Examples  of  Amateur  Engineering," 
especially  that  part  of  the  article  which  was  furnished  by 
Gale  Dixon,  chief  engineer  of  the  Bureau  of  Water  Works 
Improvement,  of  Akron,  Ohio.  The  writer  is  the  Secretary- 
Treasurer  of  the  Wycoalin  Club  Co.,  building  this  dam. 

The  owners  of  the  "unsafe  mill  dam,"  to  which  Mr.  Dixon 
refers,  brought  a  suit  of  injunction  to  prevent  us  from  con- 
structing our  dam,  relying  principally  upon  an  attack  as  to 
its  stability.  A  temporary  injunction  was  granted,  pending 
the  hearing  of  the  case.  At  this  juncture  Mr.  Dixon  was 
employed  by  the  owners  of  the  "unsafe  mill  dam"  as  an 
expert  witness  and  counselor  to  condemn  our  structure. 
After  a  trial  which  lasted  for  nine  days,  the  judge  dismissed 
the  injunction  with  a  minor  suggestion  with  which  we  gladly 
complied. 

In  the  deductions  which  Mr.  Dixon  draws,  he  ignores  sup- 
plements to  the  plans  and  specifications  which  were  made 
prior  to  his  injection  into  the  suit  and  to  which  he  had  ac- 
cess during  the  trial.  The  dam  is  not  yet  completed,  but  the 
work  is  progressing  and  it  will  be  completed  in  the  early 
spring. 

It  seems  to  me  it  would  have  been  a  very  gracious  thing 
for  Mr.  Dixon  to  have  done  in  the  interest  of  candor  and 
sincerity,  in  making  his  report,  to  have  stated  that  his  engi- 
neering skill  and  technique  had  been  rejected  by  the  Court, 
and  he  might  then,  after  having  stated  the  facts  fully  and 
frankly,  have  said  with  some  degree  of  consistency,  that  the 
dam  was  not  designed  or  being  built  according  to  the  most 
advanced  engineering  practice,  as  no  profession  for  such  a 
structure  was  advanced  by  our  club. 

Mr.  Dixon's  statement  as  to  the  valley  floor  at  the  dam 
site,  having  a  "surface  layer  of  some  14  ft.  of  soft  muck 
and  silt  overlying  gravel  and  sand,"  was  entirely  out  of 
keeping  with  the  testimony  of  all  the  witnesses  in  the 
case  (himself  included)  that  this  clay,  muck  and  silt  valley 
floor  reached  down  from  31  to  5  ft. 

Our  plans  and  specifications  were  drawn  by  Major  W.  A. 
Wolff"e,  now  of  the  Department  of  Public  Works,  Pittsburgh, 
Pa.,  a  practical  engineer  with  an  experience  covering  twelve 
or  fifteen  years;  they  were  submitted  to  the  Superintendent 
of  the  Board  of  Public  Works  of  the  State  of  Ohio,  his  chief 
engineer  and  the  canal  land  agent,  all  practical  engineers 
of  long  expei'ience,  who  even  made  a  trip  to  the  site  of  the 


dam  in  investigating  the  application  of  the  plans  and  speci- 
fications, and  whose  depositions  approving  same  were  sub- 
mitted at  the  trial;  and  the  plans  of  our  dam  were  supported 
in  every  major  particular  by  the  opinions  of  several  engi- 
neers to  whom  they  were  submitted.  C.  W.  Stuart, 

Massillon,  Ohio,  Jan.  20.  Secretary-Treasurer, 

The  Wycoalin  Club  Company. 

[This  letter  was  submitted  to  Mr.  Dixon,  who  has  replied 
as  follows:  Editor]. 

Mr.  Stuart's  identification  of  the  structure  which  I  de- 
scribed is  accurate. 

The  thickness  of  the  layer  of  "clay  and  swamp  muck" 
overlying  the  "gravel"  at  the  dam  site  is  shown  correctly 
in  the  sketches  as  4  ft.;  in  the  third  line  of  the  left-hand 
column  of  page  1019  the  thickness  of  "soft  muck  and  silt 
overlying  the  gravel  and  sand"  appears  as  14  ft.  through  a 
typographical  error.  If  you  will  refer  to  your  copy,  I  believe 
you  will  find  that  I  changed  the  original  figure  from  6  ft. 
to  4  ft.  in  blue  pencil.    [Mr.  Dixon  is  correct. — Editor.] 

The  generic  points  of  interest  to  hydraulic  engineers  in 
this  case  are  three  in  number: — 

(1)  The  use  of  a  spillway  design  which  at  first  glance 
might  appear  simple  and  economical,  but  which  if  conserva- 
tively designed  in  all  its  component  parts  would  actually  be 
more  expensive  than  the  more  usual  types. 

(2)  The  lack  of  the  precautions  which  a  long  and  bitter 
experience  has  demonstrated  to  be  necessary  to  successfully 
hold  water  by  an  earth  dam  on  soft  foundation. 

(3)  The  decision  of  an  eminent  jurist — to  be  precise.  Judge 
E.  D.  Fritch  of  the  Summit  County  common  pleas  court — 
in  an  injunction  suit  that  was  brought  against  the  construc- 
tion of  this  dam,  from  which  the  following  full  paragraph  is 
quoted : 

"Criticism  has  been  made  of  the  release  pipe,  and  espe- 
cially owing  to  the  fact  that  it  has  a  gate  valve  at  the 
lower  end.  I  might  say,  in  that  connection,  that  the  Court 
has  no  difficulty  in  finding,  in  this  case,  that  this  dam  is 
not  being  constructed  according  to  the  most  advanced  engi- 
neering ideas  on  that  subject,  not  in  any  respect,  but  the 
departures  from  that  are  not  so  great,  in  the  judgment  of 
the  Court,  as  to  warrant  the  interference,  by  v;ay  of  injunc- 
tion, except,  possibly,  in  one  particular,  which  I  will  discuss. 
On  the  other  hand,  the  Court  does  not  find  that  it  has  author- 
ity to  compel  the  construction  of  the  dam  according  to  the 
most  advanced  engineering  practice,  but  it  might  be  advis- 
able if  the  Court  or  some  public  body  had  that  authority  in 
this  state  to  require  structures  of  this  kind  to  be  built  ac- 
cording to  the  very  best  sort  of  practice  but  the  Court  does 
not  find  that  it  has  authority  to  enforce  anything  of  that 
kind."  Gale  Dixon. 

Akron,  Ohio,  Jan.  26. 


More  on  Sand  Shifting  Preventives 

Sir — Commenting  on  R.  A.  Hill's  letter  on  grass  as  a 
sand-shifting  preventive  in  Engineering  News-Recoi'd.  Jan. 
5,  p.  32,  I  had  an  interesting  experience  in  which  sage  brush 
figured  in  the  construction  of  a  i-ailroad  and  pipe  line  across 
the  Sinai  Desert  from  Egypt  to  Palestine — 200  miles  of 
shifting,  drifting  sand,  and  a  region  wherein  rain  was  com- 
paratively unknown.  We  revetted  the  foundation  for  both 
railroad  and  pipe  line  with  cut  sage  brush,  which  grows  up 
to  a  height  of  about  12  in.,  in  order  to  prevent  the  sand 
from  shifting  and  covering  up  the  railroad  tracks,  and  in 
order  to  prevent  the  pipe  line  covering  falling  off  in  storms. 
Although  the  desert  is  practically  without  rain  there  ai'e 
heavy  dews,  and  some  mist,  and  it  was  found  that  the  sage 
brush  absolutely  prevented  the  drifting  of  sand  and  actually 
took  root  and  bonded  itself  and  the  surrounding  material 
into  a  perfect  revetment. 

I  have  reason  to  believe  that  despite  the  terrific  sand 
storms  which  occur  in  this  desert,  at  times  piling  up  drifts 
10  ft.  deep,  that  the  railway  and  pipe  line  mentioned  above, 
which  were  left  by  us  at  the  close  of  the  war  three  years 
ago,  are  still  intact  and  in  good  shape  and  the  sage  brush 
revetment  has  so  grown  that  it  is  now  a  permanent  pre- 
ventive of  drifting  sand.  T.  W.  Fairhurst, 

Vancouver,  B.  C,  Jan.  17. 

Sales  Engineer,  Vancouver  Machinery  Depot,  Ltd. 
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News  of  the  Week 


New  York,  February  2,  1922 


Wood  Preservers'  Association 
Meets  in  Chicago 

Adopts  Wood-Stave  Pipe  Specifications 

— Service  Test  Results  for  Bridges, 

Piles   and   Ties. 

Convinced  of  the  benefits  of  present 
methods  of  preventing  decay  and 
natural  destruction  of  wood,  the  Ameri- 
can Wood  Preservers'  Association,  at 
its  annual  meeting  Jan.  24-26  in  Chi- 
cago, emphasized  the  need  for  the  re- 
sponsibility of  the  organization  reducing 
the  enormous  waste  in  timber  and  in- 
creasing the  comparatively  small 
amount  of  wood — 4  per  cent  out  of  50 
million  feet — that  is  treated.  Treat- 
ment now  limited  chiefly  to  cross  ties, 
the  association  maintains,  should  be 
extended  to  such  fields  as  car  lumber 
and  buildings,  where  practically  no 
preservatives  are  utilized.  Preservation 
for  20  per  cent  of  the  50  billion  feet, 
instead  of  4  per  cent,  is  the  organiza- 
tion's goal. 

Scope  of  Program 

R.  H.  Aishton,  president  of  the  Amer- 
ican Railway  Association,  in  the  open- 
ing address,  startled  the  members 
when  he  told  them  that  they  needed 
a  publicity  agent  to  sell  waste  preven- 
tion by  wood  preservation  to  railroad 
executives.  Apparently  he  had  not 
heard  that  a  well-equipped  service 
bureau  of  the  association,  with  a  director 
and  office  force,  was  organized  months 
ago  and  is  now  besieged  with  calls  for 
lectures  at  colleges  and  engineering 
meetings;  that  80  per  cent  of  the  dues 
of  members  go  into  publications  of 
proceedings  and  bulletins;  that  car  sills 
and  floors  are  being  treated  on  the 
Burlington;  that  wood-stave  pipe  treat- 
ment is  now  a  success;  that  Douglas 
fir  can  now  be  treated  successfully  since 
"needling"  or  perforating  had  been  per- 
fected; that  the  experimental  stage  of 
treating  mine  timbers  had  passed  and 
actual  every-day  use  was  an  economy; 
that  80  per  cent  of  the  destruction  of 
piles  from  marine  borers  in  San  Fran- 
cisco Bay  was  due  to  misuse  and  injury 
in  handling  treated  piles  rather  than  to 
inefficiency  of  treatment;  and  that 
sodium  flouride  could  be  used  on  floors 
and  house  lumber.  All  of  these  facts 
were  brought  out  at  the  meeting.  Mr. 
Aishton  should  have  stayed. 

Other  subjects  of  interest  to  the  engi- 
neer included  a  proof  of  the  solubility 
theory  as  the  mechanism  by  which 
toxic  properties  are  carried  by  oils  into 
wood;  tentative  new  wood  and  flooring 
specifications;  a  new  vacuum  drying 
method;  the  feasibility  of  introducing 
tropical  ties  into  the"  United  States; 
ana  a  resolution  passed  unanimously 
protesting  against  the  proposed  change 
of  the  U.  S.  Bureau  of  Forestry  from 
the  Department  of  Agriculture  to  the 
Department  of  the  Interior. 

As  a  joint  meeting  with  the  Western 

Society  of  Engineers,   A.  F.   Robinson, 

bridge  engineer,  Santa  Fe  System,  gave 

a  historical  sketch  of  his  road's  experi- 

(Conlinued  on  p.  210) 


Roof  Collapse  of  Washington  Theater 
Kills  95  Spectators 

Failure  Occurs  During  Performance  at  Time  of  Heavy  Snowstorm- 
No  Evidence  of  Overloading — Main  Members  of  Framing  Not 
Broken  or  Buckled — Unseating  of  Truss  From   Wall 
Support  Suggested  by  Displaced  North  Wall 


Collapse  of  the  roof  and  part  of  the 
balcony  of  the  Knickerbocker  Theater, 
a  large  moving-picture  house  in  Wash- 
ington, D.  C,  during  a  performance  on 
Jan.  27,  killed  95  persons  and  injured 

Harding  Would  Limit  Federal  Aid 
to  $75,000,000  Yearly 

That  the  federal  government's  an- 
nual! contribution  to  the  federal-aid 
fund  be  limited  to  $75,000,000  per  an- 
num for  the  present  is  the  wish  of 
President  Harding.  He  expressed  this 
desire  when  members  of  the  House 
Committee  on  Roads  called  at  the  ex- 
ecutive offices  to  discuss  with  him  the 
legislation  which  would  carry  the  au- 
thorization for  the  appropriations  for 
the  four-year  period  beginning  July  1, 
1923.  

Rivers  and  Harbors  Congress 

to  Meet  in  March 

The  National  Rivers  and  Harbors 
Congress  will  hold  its  seventeenth  con- 
vention at  the  New  Willard  Hotel, 
Washington,  D.  C,  March  1  and  2.  The 
evening  session  on  March  1  is  to  be 
devoted  to  a  discussion  of  the  pro- 
posed St.  Lawrence  River  project.  The 
secretary  of  the  congress  is  S.  A. 
Thompson,  Colorado  Building,  Wash- 
ingon,  D.  C. 


Questionnaire  on  Sewage  Disposal 
in  State  of  Indiana 

The  Engineering  Division  of  the 
Indiana  Conservation  Department  is 
sending  out  a  sewage  disposal  ques- 
tionnaire to  the  municipalities  of  the 
state.  Maps  showing  the  pollution  of 
various  streams  will  be  prepared.  John 
C.  Diggs  is  sanitary  engineer  and 
Richard  Lueber  is  director  of  the  de- 
partment.   

New  York  City  Plans 
Triborough  Bridge 

An  appropriation  to  pay  for  surveys 
and  borings  for  a  bridge  connecting 
Manhattan,  Bronx  and  Queens  bornughs. 
New  York  City,  has  been  requested  of 
the  city's  financial  authorities  by  the 
Department  of  Plant  and  Structures. 
The  bridge  as  proposed  would  extend 
from  125th  St.  and  First  Ave..  Man- 
hattan, to  St.  Ann's  Ave.  and  Southern 
Blvd.,  Bronx,  and  thence  to  Second  and 
Potter  Aves,,  Queens,  and  would  be 
about  15,000  ft.  long.  At  present  there 
is  no  connection  from  Manhattan  to 
Long  Island  north  of  the  Queensboro 
Bridge  except  one  ferry  line. 


nearly  200  others.  The  accident  oc- 
curred about  9  p.m.,  shortly  after  the 
beginning  of  the  performance.  A  phe- 
nomenally heavy  snow-storm  was  rag- 
ing at  the  time,  and  the  house  was  only 
partly  filled;  the  attendance  is  said  to 
have  been  about  500.  Rescue  work  had 
to  contend  with  great  difficulties  be- 
cause of  the  snow-clogged  condition  of 
the  streets,  but  was  so  efficiently  organ- 
ized by  the  Engineer  Commissioner  of 
the  District,  Col.  Charles  Keller,  that 
the  wreckage  had  been  thoroughly 
searched  by  noon  the  following  day  and 
by  evening  practically  all  the  debris 
had  been  removed,  the  tangled  steel- 
work having  been  cut  apart  by  torches 
during  the  rescue  work. 

Excessive  weight  on  the  roof  from 
the  heavy  fall  of  snow  was  at  first 
thought  responsible  for  the  failure,  but 
examination  of  the  wreckage  by  a 
representative  of  Engineering  News- 
Record  revealed  no  evidence  of  over- 
loading or  primary  failure  of  a  main 
carrying  part.  Investigations  are  under 
way  by  the  Bureau  of  Building  Inspec- 
tion, the  District  Attorney  and  other 
local  authorities,  and  positive  state- 
ments of  conditions  and  causes  cannot 
be  made  at  present.  The  following 
statements  are  given  as  results  of  a 
preliminary  survey  of  facts  and  condi- 
tions, and  represent  merely  the  prob- 
able deductions  from  this  survey. 

Type  of  SxRucnniE 

The  Knickerbocker  Theater,  located 
at  18th  St.  and  Columbia  Road,  N.  W., 
was  a  modern  structure  with  tile  main 
walls,  steel  framing  of  balcony,  roof 
and  service  floors,  and  rein  forced-con- 
crete floor  and  roof  slabs.  It  was  built 
about  four  years  ago  and  has  been  in 
service  since  that  time  without  exhibit- 
ing defects  or  instability  so  far  as 
known.  The  architect  was  R.  S.  Geare, 
and  the  steelwork  was  designed  by  J.  H. 
Ford,  of  the  Union  Iron  Works,  both  of 
Washington.  The  builder  was  Frank 
L.  Wagner.  So  far  as  can  be  learned 
at  the  moment  the  loads  and  stresses 
for  which  the  structure  was  designed 
were  safe  and  in  accord  with  good  prac- 
tice. Officials  of  the  Bureau  of  Build- 
ing Inspection  state  that  to  their  best 
knowledge  it  was  constructed  accord- 
ing to  the  approved  plans  and  in  satis- 
factory workmanlike  manner. 

The  structure  occupies  a  roughly 
triangular  plot  at  the  acute  angle 
formed  by  18th  St.,  which  runs  north 
and  Columbia  Road,  which  runs  north- 
easterly and  curves  toward  the  inter- 
section. At  the  sharp  corner  formed 
by  the  street  intersection  is  the  stage: 
the  rear  oi  the  main  seating  floor  ann 
balcony    extends    along    the    southerly 
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"nside  the  Theater  After 
the  Collapse 

Upper — I^ooking  Northeast  Along  the  Curvfd 

Tile    WuU    on    the    Columljia    Road    Side. 

Xurtli.rly     Auxiliary     Truss     (see     text) 

Trailing  from  Wall  to  Floor. 
Mid. He — Looking    South    Toward    the    Rear 

Wall  and  Part  of  Eulcony  Still  in  Place. 
Bottom — Looking  West  Toward  the  Colutn- 

Ijia  Fload   Wall  and   the    Part   of   Balcony 

Still   ill    Place. 


wall,  which  is  shaped  to  an  ai-c  about 
the  stage  coiner.  Thus  the  seating 
space  converges  toward  the  stage,  its 
left  wall  being  formed  by  the  curved 
wall  along  Columbia  Road,  while  its 
right  wall  is  parallel  to  18th  St.,  and 
is  separated  from  the  street  wall  by  a 
lobby  space  10  or  15  ft.  wide. 

Type  of  Framing 

To  suit  this  irregular  ground  plan 
the  roof  framing  centered  about  a  main 
truss  some  5.5  ft.  in  span,  5i  ft.  deep, 
running  parallel  to  18th  St.,  about  5G 
ft.  west  of  the  right-hand  wall  of  the 
seating  space.  The  north  end  of  this 
truss  rested  on  a  seat  in  the  Columbia 
Road  wall,  which  wall  formed  a  sharp 
angle  with  the  line  of  the  truss;  its 
south  end  rested  on  a  column  (A)  ex- 
tending through  the  balcony  and  carry- 
ing part  of  the  balcony  framing.  Three 
trusses  spanned  :ast  to  west  between 
the  main  truss  and  the  east  wall,  en- 
gaging it  at  the  first,  third  and  fifth 
panel-points  of  the  six-panel  truss.  A 
shorter  fourth  truss,  parallel  to  them 
and  one  bay  south,  spanned  from  the 
east  wall  to  a  second  column  {B)  about 
20  feet  southeast  of  the  main  column 
(A),  being  framed  into  the  column.  An 
I-beam  connected  the  tops  of  A  and  B. 
Column  B  also  served  as  a  balcony  sup- 
port. West  of  the  main  truss,  three 
principal  carrying  members  extended 
back  to  Columbia  Road  wall,  being  in 
line  with  the  three  trusses  framing  into 
the  east  side  of  the  main  truss.  Of 
these  three  members,  the  two  northerly 
ones  were  beams,  the  southerly  one  a 
truss.  Thus  the  main  truss  was  held 
by  trusses  on  both  sides,  at  a  point  only 
8  or  9  ft.  from  the  column;  except  for 
this  stiffening  in  an  east-west  direction 
and  the  staying  action  of  the  main 
tiuss  ill  a  north-south  direction,  the  top 
of  the  main  column  A,  was  unbraced. 
Filling'  the  meshwork  of  this  main 
framing  were  purlin  beams  running 
north  and  south,  and  upon  these  rested 
a  mesh-reinforced  concrete  roof  slab. 

Where  the  trusses  were  supported  on 
walls  (north  end  of  the  main  truss, 
and  east  ends  of  the  secondary  trusses), 
seats  were  provided  consisting  of  one 
or  two  short  I-beams,  three  or  four  to 
seven  or  eight  feet  long,  built  in  the 
tile  wall.  The  trusses  merely  rested  on 
these  seat-beams,  but  were  not  bolted 
or  otheiwise  fastened  to  them.  Beams 
resting  on  walls  were  in  some  cases 
supported  by  metal  wall  plates  and 
anchored  by  single  bent-rod  anchors;  in 
other  cases  thev  merely  rested  on  the 
tile.    ■  - 

Of  t})e  rooi  ii'aming  none  remains  in 
pjace,  Vut  the  northerly  auxiliary  truss 
is  wedged  between  floor  and  cast  wall, 
thoilgh  its  east  end  is  some  distance 
bglow.its  original  seat.  The  main  truss, 
cut  into  seven  or  eight  sections  by 
the  cutting  torches  of  the  rescuers,  is  on 
the  floor,  slightly  east  of  its  original 
position,  and  with  its  northerly  end 
swung  around  somewhat  eastward;  just 
after  the  collapse  it  lay  almost  under 
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its  position  in  the  roof,  but  hanging  on 
a  corner  of  the  balcony,  moved  some 
10  or  15  ft.  south  of  its  true  position 
and  at  its  north  end,  which  rested  on 
the  floor,  swung  to  the  east.  The  main 
column  still  stands  undisturbed,  up  to 
a  cover-plate  splice  just  above  the  bal- 
cony floor;  the  upper  part,  partly 
twisted  free  at  this  splice,  leaned  over 
southward  till  it  Itore  against  the  south 
wall.  It  was  later  dropped,  so  that 
now  the  cap  touches  the  ground  seven 
or  eight  feet  from  the  foot  of  the  col- 
umn. The  truss  rested  on  top  of  this 
column  and  was  fastened  to  it  by  six 
bolts. 

The  column  cap  was  formed  by  an 
angle  knee  on  each  flange,  one  on 
each  side  of  the  web,  the  former  having 
each  two  bolt  holes  and  the  latter  one. 
The  column  was  set  with  the  plane  of 
the  web  pointing  toward  the  stage, 
and  the  truss  therefore  made  an  angle 
of  about  45  deg.  with  the  column  axes. 
There  was  a  severe  wrenching  between 
column  and  truss  at  some  time  during 
the  collapse,  as  .shown  by  a  twist  of  the 
end  of  the  bottom  of  the  chord  and  the 
fact  that  the  fiont  knee  of  the  column 
cap  IS  bent  downward  and  nearly  torn 
off.  The  stub  of  one  bolt,  bent  and  torn 
off,  remains  in  the  truss  chord  flange. 

The  main  truss  itself  shows  no  break 
and  little  dist  rtion.  It  was  quite  stiff 
laterally,  the  flanges  being  made  up 
each  of  two  channels  12  in.  x  20J  lb.  set 
about  I  in.  back  to  back,  and  a  cover 
plate  generally  12  in.  wide.  While  the 
cover  plates  were  not  spliced  where  they 
changed  thickness,  the  truss  does  not 
exhibit  any  buckling.  Its  sections  show 
slight  bends  at  the  panel  points,  all 
representing  a  curve  concave  eastward 
(to  th<'  light),  referred  to  the  original 
position  of  the  truss. 

Column  /?,  which  had  been  removed 
with  other  debris  to  a  dump,  is  bent  at 
the  level  of  the  bottom  <hoid  of  its 
truss,  and  com|)letely  doubled  up  on 
itself  just  below  the  balcony  level,  be- 
sides being  torn  apart  at  the  splice 
above  the  balcony  floor.  Of  two  other 
balcony  columns,  the  one  near  the  north 
'  end  is  intact,  but  forced  out  of  posi- 
tion by  the  crushing  of  the  balcony 
overhang;  the  south  one,  found  at  the 
dump,  is  twisted  and  torn  apart  through 
the  solid  metal  just  below  the  bottom 
chord  of  the  balcony  truss  fiamed  into 
it. 

North  Wall  Leaning 

The  north  wall,  which  is  the  curved 
wall  along  Columbia  Road,  leans  out- 
ward about  5  in.  and  is  separated  from 
the  short  diagonal  proscenium  wall  at 
the  stage  by  a  crack  extendinir  to  the 
bottom.  It  is  not  known  whethei-  this 
wall  became  displaced  before  or  dur- 
ing the  collapse,  and  it  is  not  known 
whether  it  received  a  blow.  The  beams 
forming  the  seat  of  the  main  truss  in 
this  wall  are  still  in  place.  The  .same 
is  true  of  the  seats  of  the  secondary 
trusses  in  the  east  wall,  but  these  have 
their  uppei-  flanires  hent  riown  as  if  the 
trusses  pivoted  on  them  sharply;  the 
most  marked  appejirance  of  this  kind  is 
at  the  second  and  third  from  the  north 
while  the  north  one  shows  a  grinding  of 
the  edges  of  the  t'liss  rhord  at  its  tip 

Below,  the  northwesterly  half  of  the 
balcony  is  still  in  place,  with  its  front 
cantilever  part  broken  down  by  bend- 
ing of  the  cantilever  trusses.  The 
southeast  half  of  the  babony  is  gone. 
No  reason  was  found  for  concludintr 
that  the  balcony  failure  was  other  than 
a  result  of  the  fall  of  the  roo' 


Report  on  $60,000,000  Water 
Supply  for  Boston  District 

A  400-billion  gallon  storage  reservoir 
on  the  Ware  River  at  Enfield,  thirly 
miles  from  Worcester.  Mass..  and  an 
aqueduct  connecting  the  proposed  rc.icr- 
voir  wlih  the  Wachusett  storage  reservoir 
of  the  Boston  Metropolitan  Water  Di.stricl 
at  an  estimated  cost  of  $60,000,000.  are 
recommended  in  the  majority  report  ol 
the  joint  hoard  representing  the  Stale 
Department  of  Health  and  the  Metro- 
politan District  Commission  submitted 
to  the  legislature  Jan.  28.  The  report  is 
signed  hy  Dr.  Eugene  R.  Kelly,  com- 
missioner of  health  of  Massachusetts, 
and  X.  H.  Goodnough,  chief  engineer 
of  the  Depart  .'  of  Public  Health. 
A  minority  report  by  James  A.  Bailey, 
chairman  of  the  Metropolitan  District 
Commission,  the  third  member  of  the  joint 
board,  maintains  that  the  present  water 
supply  to  the  district  would  be  sufficient 
until  1'535  if  resort  were  had  to  filtration 
(presumably  of  portions  of  the  suppit/). 


.Such  eyewitness  stories  as  were  ob- 
tainable indicated  that  the  collapse  was 
noticed  first  at  the  front,  over  the 
orchestra.  This  is  in  a  region  covered 
by  beam  framing  between  the  north 
secondary  truss  and  the  north  wall. 
Since  no  local  failure  at  this  point 
could  have  affected  the  main  framing, 
it  is  concluded  that  the  failure  here  was 
a  result  of  preceding  displacement  of 
the  main  framing.  The  appearance  of 
the  wreckage  points  to  an  un.seating  of 
the  north  end  of  the  main  truss,  lead- 
ing to  the  fall  of  this  truss  and  the  for- 
ward part  of  the  roof,  followeil  by 
destruction  of  the  two  columns  and 
their  subsidiary  truss  and  beam  fram- 
ing; the  balcoTiy  was  then  crushed 
down  by  the  falling  masses  from  above. 
However,  the  stability  of  the  column 
connections  as  being  a  possilile  source 
of  the  unseating  movement  is  still  re- 
ceiving .study,  and  none  of  the  local 
authorities  is  yet  willing  to  express  an 
opinion  on  the  probable  cause  of  the 
disaster.  It  is  believe<l  that  the  snow 
weight,  assuming  rather  more  than  24 
in.  of  light  snow  (water  etiuivalent 
lirobably  less  than  21  in.),  did  not  ex- 
ceed 12  pound  per  sq.ft.,  which  is  only 
half  the  25-lb.  live-load  assumed  in  the 
design  and  only  a  small  fraction  of  the 
dead-load. 

Some  attention  has  been  given  the 
pressure  of  a  large  ventilating  hood 
on  the  front  part  of  the  auditorium 
roof,  containing  a  large  fan  and  motor. 
Vibration  set  up  by  this  machinery  has 
been  thought  possibly  responsible  for 
loosening  thi'  connections  of  the  roof — 
presumably  the  connection  of  steelwork 
10  walls,  fp  to  the  present,  however. 
no  definiti'  knowleilge  as  to  tne  operat- 
ing cor.dition  of  this  fan  has  come  to 
light,  or  any  indication  that  it  did,  in 
fact,  set  up  unusual  vibration.  At 
present  this  supposition  seems  to  have 
little  more  foundat-on  than  similar  talk 
of  vibratory  effects  of  street-car  UiMi 
in  Columbia  Road,  supported  by  state- 
ments of  nearby  residents  that  their 
hwiscs  aie  shaken  by  the  car  traflfic. 

The  real  trouble  is  unquestionably  to 
be  .sousrht  in  the  structure  itself;  and 
here,  while  some  details  may  be  criti- 
cized, especially  the  staying  of  the  tops 
of  th«>  columns,  there  seems  no  reason 
to  suspect  the  framing,  but — in  view  of 
the  d.<»maged  cond't'on  of  the  north  wal'. 


— rather  the  walls  and  their  support  of 
the  framework.  Expansion  and  con- 
traction movement  of  the  steelwork  are 
being  considered  as  a  possible  cause  of 
creep  of  the  main  truss  on  its  wall  sup- 
port, leading  to  its  final  unseating. 


Colorado  River  Conference 
at  Washington 

A  propitious  start  toward  an  agree- 
ment as  to  the  utilization  of  the  waters 
of  the  Colorado  River,  to  which  the 
representatives  of  the  several  states 
directly  concerned  and  of  the  federal 
irovernnient  will  subscribe,  was  made 
at  the  first  meeting  of  the  Colorado 
River  Commission,  which  was  held  in 
Washington,  .January  2(i.  Secretary  of 
Commerce  Hoover  was  elected  perma- 
nent chairman  of  the  Commission.  An 
effort  will  be  made  to  draw  up  what  Mr. 
Hoover  calls  a  charter  for  the  develop- 
ment of  the  Colorado  River.  It  is  be- 
lieved fundamental  principles  can  be 
laid  down  for  this  development  which 
will  permit  of  unanimous  recommenda- 
tions to  Congress  and  to  the  legislatures 
of  the  seven  states  concerned. 


Secretary  Weeks  Submits  Ford 
Offer  for  Muscle  Shoals 

[]V(ishiiir;tn)i  C<>in>^j),>ii(leiice] 

In  submitting  Henry  Ford's  Muscle 
Shoals  offer  to  Congress,  on  Feb.  1, 
Secretary  of  War  Weeks  made  no 
reconrmendations.  but  indulged  in  very 
significant  comment.  He  pointed  out 
that  the  project  might  prove  unprofit- 
able to  Mr.  Ford  and  that  there  should 
be  some  assurance  that  the  contracts 
made  will  be  carried  out. 

Secretary  Weeks  expressi'd  the  opin- 
ion that  it  would  be  better  policy  to 
limit  the  contract  to  a  term  of  "fifty 
years,  so  as  to  conform  to  the  polic.v 
as  set  out  in  the  water-power  act. 
One  hundred  years  is  too  long  a  time, 
he  believes,  in  view  of  the  unknown 
possibilities  surrounding  water-power- 
developments  and  the  probability  of 
changes  whichh  may  be  made  especially 
in  the  transmission  of  power. 

In  case  the  Ford  offer  is  not  accepted. 
Secretary  Weeks  urged  that  the  Wilson 
Dam  be  completed  by  the  Government. 
He  believes  the  returns  from  the  sile 
of  power  will  be  profitable  and  that  the 
project  carried  forward  by  the  Govern- 
ment ultimately  will  be  more  profitable 
to  the  public  than  would  the  acceptance 
of  the  Ford  offer. 

Secretary  Weeks  also  made  public  an 
analysis  of  the  Ford  offei-,  by  the  Ord- 
nance Ilepartnient.  in  which  Major 
General  Williams,  aniong  other  things, 
says  the  Ford  offer,  from  the  stand- 
point of  the  Ordn.-ince  Hepaitment,  has 
the  very  important  adviint.-ige  of  assist- 
ing materially  in  the  development  of 
nitrogen  preparedness  and  has  the  dis- 
advantages of  conflicting  with  con- 
tractual obligations  with  the  .American 
Tyanamid  Co.,  and  the  .\lahama  Power 
Companv  and  of  making  a  net  return 
to  the  Government  of  j.-ss  than  $5,000.- 
000  for  properties  which  have  an  esti- 
mated salvage  value  of  simie  $lfi,0O0,onn. 
Secretary  Weeks  pointed  out  Ib.-il  he 
is  without  authority  to  dispose  of  tb<- 
property  as  a  whole,  and  that  it  is 
peculiarly  the  province  of  Congress  to 
weieh  the  considerations  involved  in 
t'lis  neL'otiat'"n. 
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Fauntleroy  Appointed  Highway 

Engineer  of  Texas 

Capt.  J.  D.  Fauntleroy,  former  dis- 
trict engineer,  U.  S.  Bureau  of  Public 
Roads,  with  jurisdiction  over  Texas, 
Oklahoma,  Arkansas  and  Louisiana, 
has  been  elected  to  succeed  Rollen  J. 
Windrow  as  state  highway  engineer  of 
Texas  at  a  salary  of  $9,000  per  year. 
For  the  past  five  years,  Capt.  Fauntle- 
roy has  been  the  Federal  Government's 
highway  engineer  representative  with 
headquarters  at  Ft.  Worth.  He  is  a 
graduate  of  the  Virginia  Military  In- 
stitute, and  has  been  in  the  federal 
sei-\'ice  since  1891.  Prior  to  the  Span- 
ish-American War  he  was  engaged  in 
railroad  engineering  and  served  in  both 
the  Spanish  war  and  the  Phillipine  in- 
surrection. After  leaving  the  army 
Capt.  Fauntleroy  engaged  in  highway 
work  in  the  Phillipines  for  three  years, 
two  years  in  sanitary  engineering,  five 
years  in  the  U.  S.  Reclamation  Service 
and  one  year  as  manager  of  a  con- 
struction company  in  Wyoming.  He 
has  been  with  the  U.  S.  Bureau  of 
Public  Roads  for  the  past  eight  years, 
five  of  which  have  been  spent  prin- 
cipally in  Texas. 

Canadian  Engineers  Hold 
Annual  Meeting 

Election  of  officers  for  the  coming 
year,  the  establishment  of  three  new 
chapters  of  the  society,  the  presenta- 
tion of  technical  discussions,  and  vari- 
ous social  gatherings  were  features  of 
the  annual  meeting  of  the  Engineering 
Institute  of  Canada  held  at  the  Mon- 
treal headquarters  of  the  society  Jan. 
24-25. 

The  officers  elected  for  1922  are: 
President,  J.  G.  Sullivan,  consulting 
engineer;  and  vice-presidents,  Brig. 
Gen.  C.  B.  Mitchell  and  Arthur  Sur- 
veyer.  Three  new  branches  of  the 
society  were  founded  at  Sydney,  Nova 
Scotia,  London,  Ont.,  and  Lethbridge, 
Alberta,  respectively.  Leading  techni- 
cal papers  were:  one  explaining  the 
design  features  of  the  latest  hydro- 
electric development  of  the  Shawinigan 
Water  &  Pow-er  Co.,  read  by  .Julian  C. 
Smith,  a  member  of  the  institute  and 
vice-president  and  general  manager  of 
the  Shawinigan  Water  &  Power  Co.; 
and  an  illustrated  lecture  presented  by 
Major  Draper  on  the  construction  of 
the   new   St.  John   cantilever  bridge. 

The  social  features  of  the  society's 
meeting  included  a  visit  to  the  Dominion 
Engineering  Works  at  Rockfield,  the 
annual  banquet  and  a  smoking  concert. 


Illinois  Drainage  Association  ' 

Considers  Legislation 

At  the  annual  meeting  of  the  Illinois 
Drainage  and  Rivers  Improvement  As- 
sociation, held  at  Springfield,  111.,  Jan. 
11  and  12,  the  most  important  matters 
discussed  were  the  promotion  of  the 
drainage  provision  now  before  the 
state  constitutional  convention  and  the 
proposed  creation  of  a  state  division  of 
reclamation  by  the  legislature  in  1923. 
The  papers  included  a  review  of  what 
various  states  are  doing  to  aid  land 
reclamation,  by  G.  W.  Pickels,  and  a 
discussion  of  the  economic  benefits  of 
such  reclamation  in  Illinois,  by  Ivan 
Wright,  University  of  Illinois.  TJie 
president  is  A.  L.  Maxwell,  Lawrence- 
ville;  secretary,  G.  W.  Pickels,  Urbana 
111. 


Wood  Preservers  Convention 

(Concluded  from  p.  201) 

ence  with  treated  timber  in  bridges 
which  was  replete  with  statistics  and 
service  reeoi'ds,  successes,  failures  and 
difficulties. 

A  strenuous  debate  was  precipitated 
by  a  paper  by  Earl  Stimson,  chief 
engineer  of  maintenance,  B.  &  O.  R.R., 
on  the  subject  "Should  the  Increased 
Cost  of  Treating  Ties  be  Charged  to 
Maintenance  or  Capital  Account?" 
From  a  practical  standpoint  and  be- 
cause of  the  enormous  amount  of 
recording  necessary  if  charged  to  capi- 
tal, the  consensus  of  opinion  seemed 
to  favor  charging  to  maintenance. 
However,  a  resolution  was  passed  call- 
ing for  a  committee  to  take  up  the 
matter  with  the  Interstate  Commerce 
Committee. 

A  tabulation  of  374  records  on  38 
species  involving  923,000  tiea  was 
presented  by  the  committee  on  service 
test  records,  of  which  S.  D.  Cooper, 
assistant  manager,  treating  plants, 
Santa  Fe  System,  is  chairman.  The 
records  were  compiled  by  the  Forest 
Products  Laboratory.  In  discussing 
the  report  Mr.  Cooper  said  that  when 
60  per  cent  of  the  ties  in  a  track  had 
been  removed  the  test  was  considered 
complete.  The  report  stated  that  only 
completed  tests  should  be  published,  a 
position  to  which  J.  H.  Waterman,  in 
charge  of  timber  preservation,  C.  B.  & 
Q.   R.R.,  objected. 

Wood-Stave  Pipe  Treatment 

A  specification  for  creosote  treatment 
of  Douglas  fir  wood-pipe  staves  was 
adopted  and  ordered  sent  to  letter 
ballot.  Staves  dried  to  at  least  20  per 
cent  moisture  are  called  for.  Treat- 
ment is  to  be  by  the  boiling-under- 
vacuum,  empty-cell-process.  While  8 
lb.  was  written  into  the  specification 
as  the  amount  of  oil  to  be  retained,  the 
association  finally  left  the  amount 
blank.  A  feature  not  put  into  the 
specification,  but  borne  out  by  experi- 
ments reported  in  a  paper  by  H.  D. 
Coale,  chief  engineer,  Continental  Pipe 
Manufacturing  Co.,  was  that  sapwood 
should  not  be  considered  a  defect  in 
staves  to  be  treated,  as  in  every  case 
the  sapwood  was  completely  penetrated 
by   the   creosote   oil. 

F.  D.  Mattos,  manager,  treating 
plants,  Southern  Pacific  Co.,  as  chair- 
man of  the  San  Francisco  Bay  marine 
piling  committee  reported  progress  for 
the  second  year  of  a  three-year  pro- 
gress. Ravages  of  the  teredo  continue 
but  in  diminished  form  as  the  unpro- 
tected material  on  which  to  work  be- 
comes less  and  the  salinity  of  the 
upper  regions  got  back  to  normal  after 
the  drought  conditions.  Biological 
tests  are  to  be  continued,  the  committee 
having  obtained  pledges  of  $30,000  for 
the  three  years'  work. 

A  gulf  coast  marine  piling  survey 
has  just  been  started  with  E.  E.  Boehne, 
manager,  sales.  International  Creosoting 
and  Construction  Co.,  as  chairman  of 
the  committee.  Finances  have  not  yet 
been  arranged  for. 

Effect  of  Perforations 

As  to  the  reduction  in  the  strength 
of  fir  poles  due  to  perforating  to  ob- 
tain an  even  penetration,  a  committee 
on  the  subject  headed  by  L.  L.  Hill, 
secretary,  Page  &  Hill  Co.,  held  that 
a  deep  and  uniform  penetration  is  of 
greater  importance  and  will  more  than 


Los  Angeles  Union  Terminal  Plan 
Before  Supreme  Court 

The  California  railroad  commission 
has  extended  the  efl'ective  date  of  the 
Los  Angeles  union  terminal  decision 
pending  action  by  the  Supreme  Court 
on  an  appeal  for  a  wi-it  of  review 
made  by  the  Southern  Pacific,  the 
Santa  Fe  and  the  Salt  Lake  Railroads. 
Announcement  of  the  commission's 
decision  appeared  in  Engineering 
News-Record,  Dec.  22,  1921,  p.  1039. 


offset  any  reduction  in  strength.  No 
one  has  yet  been  found  to  put  up  the 
$10,000  to  $15,000  necessary  to  make 
the  strength  tests.  Spreading  of  creo- 
sote from  perforations  in  cedar  poles 
after  treatment  takes  place  to  an  ap- 
preciable extent  according  to  results 
reported  by  J.  D.  MacLean  and  C.  E. 
Miller  of  the  Forest  Products  Labora- 
tory. 

Dry  heat  obtained  from  the  heating 
system  of  a  building  was  reported  by 
Walter  H.  Snell,  department  of  botany, 
Brown  University,  Providence,  R.  I. 
as  sufficient  to  kill  certain  "dry  rot" 
species;  destruction  of  the  "mill  roof" 
types,  however,  required  higher  tem- 
peratures. 

None  of  the  recommendations,  includ- 
ing specifications  for  non-pressure  or 
open-tank  treatment,  of  the  committee 
on  preservatives  could  be  accepted  as 
standards  because  they  had  not  been 
sent  out  15  days  previous  to  the  meet- 
ing. Instructions  were  given  to  re- 
vise the  definition  and  specifications  of 
creosote  to  conform  to  modern  prac- 
tice, in  which  the  origin  as  well  as 
test  limits  of  fractionation  be  given  due 
consideration.  Studies  of  sodium-flour- 
ide  tests  will  be  taken  up. 

Wood  Block  Paving 

Specifications  for  flooring  and  street 
paving  were  submitted  for  information. 
Features  in  the  paving  block  specifica- 
tion are  the  recommended  cushions, 
mortar  cushions,  bituminous  paint  coat 
cushions  and  dry  concrete  too.  Only 
bituminous  fillers  ai'e  noted. 

Walter  Buehler,  engineer  of  wood 
preservation,  the  Barrett  Co.,  explained 
the  desirability  of  maintaining  old  wood 
block  paving  by  an  application  of  hot 
light  oil,  followed  in  24  hours  by  a 
covering  the  chips.  At  this  point  A.  E. 
Larkin,  manager.  Republic  Creosoting 
Co.,  attempted  unsuccessfully  to  reopen 
the  age-old  controversy  relative  to  the 
merits  of  high-boiUng  and  "adulterated" 
oils.  "Explanations  are  of  no  use,  a  con- 
dition and  not  a  theory  confronts  the 
engineer  in  charge  of  pavements,"  said 
Mr.  Buehler.  L.  T.  Ericson,  chief  engi- 
neer, Jennison- Wright  Co.,  chairman  of 
the  paving  and  flooring  committee,  re- 
ported on  the  organization  and  prelimi- 
nary work  of  the  joint  committee  on 
wooden  highway  bridge  design  which 
has  under  consideration  as  its  first 
problem  the  design  of  a  more  fire-re- 
sistant structure. 

Nearly  300  members  and  guests  reg- 
istered at  the  convention.  Next  year's 
meeting  will  be  held  at  New  Orleans. 
It  is  proposed  to  increase  the  present 
membership  of  407  to  1,000  during  the 
year.  The  newly  elected  officers  are 
as  follows:  President,  F.  J.  Angler, 
vice  presidents,  W.  H.  Grady  and  H.  S. 
Sackett;  secretary-treasurer,  George  M. 
Hunt,  Forest  Products  Laboratory, 
Madison,  Wis. 
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Federated  Societies  Plan 
Active  Year 

To    Expand    Work    in    Hand  —  Water 

Power    Act    and    Patent    Office    to 

Receive   Especial    Attention 

An  indication  of  the  faith  which  the 
Executive  Board  of  the  American  Engi- 
neering Council  has  in  the  Federated 
American  Engineering  Societies  was 
had  at  the  rect-nt  meeting  in  Washing- 
ton when  a  number  of  the  representa- 
tives of  member  societies  pledged  that 
their  organizations  will  refund  to  the 
Council  the  proposed  discount  on  the 
assessment  for  1922.  (See  Engineer- 
ing News-Record,  Jan.  12,  p.  85. — 
Members  of  the  Board  and  Council  were 
outspoken  in  their  endorsement  of  the 
work  done  during  1921.  The  intention 
to  refund  the  discount  is  to  enable  the 
Federation  to  expand  its  activities. 

In  addition  to  the  detailed  accomplish- 
ments of  the  year,  the  opinion  was  ex- 
pressed at  the  Council  meeting  that  the 
1921  work  had  crystallized  the  aims  and 
purposes  of  the  Federation  to  the  point 
v/here  much  more  in  the  way  of  concrete 
accomplishment  may  be  expected  in 
1922. 

During  the  coming  year  a  study  will 
be  undertaken  of  the  Water  Power  Act 
and  its  application,  so  that  suggestions 
may  be  made  as  to  its  administration 
and  amendments  to  the  Act  itself  pro- 
posed If  it  should  be  decided  that  the 
fundamental   law   can   be   improved. 

Work  Contemplated 

The  Executive  Board  authorized  the 
American  Institute  of  Agricultural  En- 
gineers to  conduct  an  investigation  of 
waste  in  agriculture.  The  Federation 
expects  to  render  active  assistance  in 
the  study  of  intermitt^'ncy  in  the  coal 
industry,  which  is  being  undertaken 
under  the  imm.ediate  auspices  of  the 
Unemployment  Conference. 

Every  resource  of  the  Federation  is 
to  be  brought  to  bear  immediately  in  an 
effort  to  secure  legislative  relief  for 
the  Patent  Office;  to  secure  an  embargo 
on  dyes  and  to  secure  authorization  for 
the  appropriations  to  carry  into  effect 
the  plan  of  the  U.  S.  Geological  Survey 
for  the  completion  of  the  topographic 
map  of  the  United  States. 

The  principal  accomplishments  of 
the  Federation  during  1921  were  cited 
as   follows: 

Elimination  of  waste  report. 

The  securing  of  employment  for  1,221 
engineers  during  the  first  eleven  months 
Of  1921. 

Securing  the  publication  of  over  500 
articles  pertaining  to  the  activities  of 
the  society. 

Legislative  activities  which  involved 
at  least  a  .study  of  the  following  meas- 
ures: the  Patent  Office  relief;  topo- 
graphic map  of  the  United  States;  com- 
missioned status  for  sanitary  engineers 
of  the  United  States  Public  Health  Ser- 
vice; Department  of  Public  Welfare; 
cyclical  depressions;  Federal  road  act; 
waterpower  act;  Muscle  Shoals  project; 
reclassification  and  compensation  of  en- 
Jtincers  in  government  service;  tariff 
on  petroleum;  embargo  on  dyes;  war 
minerals  liberalization;  Winslow  re- 
funding bill;  Ladd  metric  system  bill; 
forestry  legislation;  Pt.  Lawrence 
waterway;  Department  <-,f  Public  Works, 
and    general    executive    reorganization. 

Participation  in  ^nrh  conferences  as: 
Elimination  of  excess  variety  of  paving 
brick;  standardization  of  contracts  and 


Missed  Shot  on  Hetch  Hetchy 
Tunnel  Kills  Three 

A  drill  struck  :.  "missed  shot"  on 
Jan.  9  in  Priest  Portal  of  the  Hetch 
Hetchy  tunnel,  which  is  being  driven 
as  part  of  the  water  supply  project  for 
San  Francisco,  and  the  resultant  blast 
killed  three  men  and  injured  four 
others. 

The  men  were  drilling  at  the  head- 
ing, which  is  about  2i  mi.  from  the 
Portal  when  they  struck  a  powder 
charge  placed  by  the  preceding  shift 
but  which  had  failed  to  explode.  The 
men  had  been  warned  of  the  danger, 
according  to  other  members  of  the 
shift,  and  were  proceeding  vdth  caution 
when   the  accident  occurred. 


Arkansas  Water-Power  Plant 
Well  Under  Way 

One  of  Largest  Installations  in  Central 

Southwest  Will  Have  Three 

5,000-kw.  Units 

One  of  the  largest  hydro-electric 
plants  in  the  central  Southwest  is  now 
being  built  on  the  Little  Red  River, 
about  6  miles  northwest  of  Judsonia, 
Ark.  It  is  known  as  Plant  No.  1  of 
the  Arkansas  Hydro-Electric  Develop- 
ment Co.  and  will  have  a  present  instal- 
lation of  three  5,000  kvv.  units,  with  a 
final  development  of  70,000  hp. 

The  drainage  area  above  this  point  is 
1,400  square  miles,  about  40  per  cent  of 
which  lies   within  the   Ozark  National 
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Asphalt  Association  Opens  Dis- 
trict Offce  in  Atlanta 

J.  E.  Pennybacker,  secretary  of  the 
Asphalt  Association,  New  York,  an- 
nounces the  appointment  of  James  R. 
Valk  as  district  manager  for  the  asso- 
ciation with  headquarters  in  Atlanta, 
Georgia.  Mr.  Valk  has  had  a  long 
experience  in  all  phases  of  atephalt 
work.  His  attention  will  be  d 'voted 
principally  to  Georgia,  South  Calorina 
and  Florida,  and  he  will  co-operate 
closely  with  H.  P.  Grier  who  represents 
the  association  in  North  Carolina. 


specifications  in  the  construction  indus- 
try; Fall  letting  of  highway  construc- 
tion contracts;  unemployment  confer- 
ence; census  statistical  conference; 
Board  of  Surveys  and  Maps. 

Continued  study  of  problems  involved 
in  the  licensing  of  engineers  and  par- 
ticipation in  hearings  in  a  number  of 
states. 

Addresses  before  numerous  engineer- 
ing societies. 

Stimulation  of  interest  among  engi- 
neers of  foreign  countries  which  has 
led  to  the  formation  of  federations  of 
engineering  socitics  in  six  countries  and 
paving  the  way  for  an  international 
federation. 

Study  of  continuous  process  indus- 
tries. 

Progress  toward  the  more  definite  es- 
tablishment in  the  public  mind  of  the 
place  and  prominence  of  engineers  in 
modern   civilization. 

Establishment  in  the  minds  of  federal 
legislative  and  executive  officials  that 
they  now  have  a  definite  point  of  con- 
tact with  engineers  as  a  whole. 


Forest  and  80  per  cent  of  which  is  unfit 
for  cultivation  and  likely  to  retain  its 
forest  cover  for  many  years.  The  dam 
will  be  of  the  hollow  concrete  type,  825 
ft.  long  at  the  gate  crest  and  80  ft. 
high.  The  average  working  head  will 
be  70  ft.  There  will  be  fourteen  Taintor 
gates  26  ft.  wide  by  18  ft.  high  with 
provision  for  5-ft.  flashboards.  These 
flashboards  will  be  used  until  addi- 
tional storage  is  available  from  dams 
constructed  above.  The  total  usable 
storage  about  Dam  No.  1  with  flash- 
boards  is  7,000,000  K.W.H. 

Construction  was  started  last  June 
and  is  expected  to  be  finished  next  sum- 
mer. Stone  for  the  concrete  is  taken 
from  a  quarry  adjacent  to  the  site  by  a 
derrick  and  lifted  to  the  platform  above 
the  rock  crusher,  after  which  it  is  ele- 
vated to  a  revolving  screen.  This  screen 
separates  two  sizes  of  rock  and  sand. 
The  tailings  from  the  screen  go  back  to 
a  disc  crusher  which  will  make  the  sand 
to  be  used  in  the  concrete.  From  this 
crusher,  the  sand  is  delivered  to  the 
same  elevator  and  delivered  to  the  sand 
bin.  From  the  sand  and  stone  bins, 
small  cars  will  deliver  this  material  to 
the  bins  above  the  one-yard  concrete 
mixer  passing  under  the  plane  of  the 
two    cableways    which    span    the    river. 

From  the  cement  house,  which  holds 
00,000  bags,  the  cement  is  delivered  by 
gravity  t  the  platform  above  the  con- 
crete mixer.  From  this  mixer,  the  con- 
crete is  delivered  to  buckets  on  cars 
which  run  by  gravity  back  under  the 
plane  of  the  cableways  on  which  they 
are  carried  to  the  point  of  deposit.  It 
will  require  some  800  tons  of  reinforcing 
steel  and  35,000  bbl.  of  cement  for  the 
d.'ini  and   power  house. 

All  rough  lumber  for  buildings,  cof- 
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ferdams  and  forms  is  obtained  a  short 
distance  above  the  dam  from  timber  in 
the  basin  and  this  is  furnished  by  a 
sawmill  which  is  moved  from  one  tim- 
bered tract  to  another  as   required. 

The  contractor  is  J.  Livingston  &  Co., 
Inc.  of  N.  Y.  The  Engineers  are  Dick- 
inson &  Watkins,  Little  Rock.  J.  E. 
Sirrine  &  Co.  of  Greenville,  S.  C,  are 
the  consulting  eneineers. 

New  Jersey  Highway  Commission 
to  Hold  Conventioh 

The  second  annual  convention  of  the 
New  Jersey  State  Highway  Commission 
is  to  be  held  in  Trenton,  Feb.  1.5-18, 
inclusive.  Invitation  to  attend  the  ses- 
sions is  extended  particularly  to  county 
and  municipal  officers,  contractors, 
material  men  and  equipment  dealers. 

Water  Power  League  to  Meet 

The  Water  Power  League  of  .America 
is  to  hold  a  power  conference  at  the 
Engineering  Societies  Building,  New 
York  City,'  Feb.  1  and  8.  The  main 
questions  to  be  discussed  are  the  pro- 
posed superpower  system  for  New  Eng- 
land and  eastern  United  States,  financ- 
ing water-power  projects  independent 
of  interests  which  now  seem  to  control, 
the  development  of  the  St.  Lawrence 
River,  and  the  amendment  of  the  Fed- 
eral Power  Act.  The  secretary  of  the 
League  is  Frederick  L.  Long,  116  Nas- 
sau St.,  New  York   City. 


New  Texas  Motor  Vehicle  Law 
Becomes  Effective 

According  to  the  Johnson  motor  truck 
bill,  which  became  effective  in  Texas 
Jan.  1,  1922,  the  annual  license  fees  on 
commercial  vehicles  range  from  .$30  on 
a  U-ton  truck  to  $1.50  on  a  5-ton  truck 
equipped  with  pneumatic  tires,  and  from 
$36  to  $180,  respectively,  for  trucks 
with  solid  rubber  tires.  For  trailers  or 
semi-trailers  equipped  with  pneumatic 
tires,  the  fee  is  to  be  15  cents  per  hun- 
dred pounds  of  the  net  weight,  plus  the 
carrying  capacity;  and  for  trailers  and 
semi-trailers  equipped  with  solid  tires, 
25  cents  per  hundred  pounds  of  the  net 
weight,  plus  the  carrying  capacity.     For 

New   President   of   Engineering 
Institute  of  Canada 


Civil  Engineering  Research 
To  Be  Developed 

In  order  to  promote  research  in  civil 
engineering  and  the  dissemination  of 
knowledge  of  the  results  brought  out  'ly 
such  research,  the  American  Society  of 
Civil  Engineers  has  established  a  com- 
mittee on  research,  organized  under  the 
chairmanship  of  Prof.  A.  N.  Talbot, 
Urbana,  111.  It  has  also  established  an 
advisory  committee  on  civil  engineering 
to  the  National  Research  Council,  Divi- 
sion of  Engineering,  at  the  reques*  of 
Alfred  D.  Flinn,  chairman  of  the  divi- 
sion. The  activities  of  this  Advisory 
Committee  will  relate  to  such  research 
problems  in  civil  engineering  as  em- 
brace several  fields  or  organizations, 
and  such  problems  of  research  in  other 
fields  as  involve  civil  engineering  and 
therefore  require  the  co-operation  of 
representatives     of     civil     engineering. 

The  society's  Committee  on  Research 
is  expected  to  deal  with  prablems  of  cjvil 
engineering  research  within  the  field 
of  the  society  itself.  Its  appointment 
resulted  from  recognition  of  (1)  the 
fact  that  the  field  of  civil  engineering 
contains  many  unsettled  questions  and 
presents  new  problems  from  day  to  day, 
many  of  which  demand  investigation 
ijy  research;  (2)  the  relative  scarcity 
of  i-esearch  in  this  field  and  the  desir- 
ability of  promoting  and  stimulating  it; 
and  (3)  the  possibility  of  furthering  the 
spread  of  knowledge  of  the  results  of 
research  by  establishing  a  central 
agency  through  which  any  required 
functions  of  counsel,  organization,  co- 
ordination, and  publication  can  be  dealt 
with.  Prof.  Talbot  states  that  the  com- 
mittee hopes  to  interest  the  entire  mem- 
bership of  the  society  in  the  neeil  for 
and  the  value  of  research  and  adds  that 
correspondence  concerning  the  commit- 
tee's work  may  be  addressed  to  him  or 
to  the  secretary,  F.  E.  Schmitt,  10th 
,A.ve.  .at  36th  St.,  New  York. 


John  G.  Sullivan 


those  equipped  with  iron,  steel  or  other 
hard-material  wheels,  the  fee  is  to  be 
35  cents  per  hundred  pounds  of  the  net 
weight,  plus  the  carrying  capacity. 
Tractors  will  be  registered  at  from  $5 
on  tractors  weighing  2,000  lb.  or  less, 
up  to  $25  for  those  weighing  between 
8,000  and   10,000  lb. 

Owners  of  p  -ssenger  vehicles  are  re- 
quired to  pay  the  regular  35  cents  per 
horsepower  rating,  and  $1  for  each 
passenger  the  vehicle  will  seat  in  excess 
of  seven.  Trucks  with  a  carrying  capac- 
ity of  one  ton  or  less  and  all  trucks 
used  exclusively  for  agricultural  pur- 
poses shall  pay  the  regular  35  cents 
per  horsepower  rate  and  are  subject 
to  the  same  law  which  governs  com- 
mercial-vehicles. No  motor  vehicle  with 
a  greater  carrying  capacity  than  8,000 
lb.  shall  be  registered  without  special 
permit. 

Other  features  of  the  bill  are  that 
no  motor  vehicle  equipped  with  solid 
rubber  tires  shall  be  operated  upon  the 
highways  if  the  rubber  is  less  than 
one  inch  thick;  that  the  road  super- 
intendent is  given  authority  to  post 
notices  stating  the  maximum  load  which 
can  be  carried  over  the  road  during 
wet  weather  or  after  recent  construc- 
tion, or  when  bridges  or  culverts  are 
unsafe;  that  persons  guilty  of  negli- 
gence that  leads  to  highway's  damage 
shall  be  liable  *o  the  county  for  such 
damages;  and  that  all  commercial  motor 
vehicles,  tractors  and  trailers  shall 
register  according  to  the  manufacturers' 
rrting. 


John  G.  Sullivan  Heads 
Canadian  Engineers 

Long   Identified   with    Railway    Work — 

Now   Consulting   Engineer   for 

Canadian  i'acific  Ry. 

.lohn  G.  Sullivan,  who  was  elected 
president  of  The  Engineering  Institute 
of  Canada  for  1922  at  the  annual  meet- 
ing held  in  Montreal,  January  24  and 
25,  brings  to  the  office  the  experience 
of  thirty-four  years  spent  in  the  West, 
combined  with  that  spirit  of  optimism 
and  enthusiasm  which  characterizes 
men  of  the  western  provinces. 

Mr.  Sullivan  was  bom  at  Bushnells 
Basin,  New  York,  January  11,  1863,  and 
at  the  age  of  twenty-five  was  graduated 
from  Cornell  University  with  the  degree 
of  C.E.  He  then  became  associated  with 
railway  development  in  the  West,  at 
which  he  remained  for  years  in  many 
and  varied  eapacities  with  the  Great 
Northern  Ry.  in  Montana,  Dakota  and 
Minnesota,  and  with  the  Spokane  Falls 
and  Northern  Ry.  Later  he  was  asso- 
ciated with  the  Great  Northern  Ry.  sys- 
tem in  charge  of  work  as  assistant  en- 
gineer on  the  Seattle  and  Montana  Ry., 
and  in  charge  of  work  on  the  Pacific 
coctension  of  the  Great  Northern  Ry. 
In  1893  Mr.  Sullivan  became  assistant 
engineer  in  charge  nf  work  with  the 
.\lberta  Ry.  and  Coal  Co.,  and  tne  fol- 
lowing year  locating  engineer  with  the 
Butte,  .4naconda  and  Pacific  Ry.  Co. 

In  1895  Mr.  Sullivan  was  made  locat- 
ing and  division  engineer  with  the  Kaslo 
and  Slocan  Ry  Co.,  British  Columbia. 
For  the  next  four  years  he  occupied 
various  positions  with  the  Columbia  and 
Western   Ry.  Co. 

In  August,  1900,  Mr.  Sullivan  joined 
the  Canadian  Pacific  Ry.  as  divisional 
engineer  of  construction,  and  with  the 
exception  of  a  year  and  a  half  as  assist- 
ant chief  engineer  of  the  Panama  Canal, 
his  association  with  the  Canadian 
Pacific  Ry.  has  been  continuous  up  to 
the  present  time.  In  February,  1907, 
Mr.  Sullivan  was  made  manager  of  con- 
sti'uction  of  Eastern  Lines,  and  a  year 
and  a  half  later  was  appointed  assistant 
chief  engineer.  In  1911  he  became  chief 
engineer  of  Western  Lines,  occupying 
that  position  and  that  of  chief  engineer 
up  to  1918,  since  which  time  he  has  been 
retained  as  consulting  engineer. 

His  previous  association  as  an  officer 
of  the  Institute  includes  councillor  on 
two  dirt'erent  occasions,  and  vice-presi- 
dent. Mr.  Sullivan  became  a  member 
of  the  Institute  in  1900,  having  been 
elected  a  member  of  the  .A. merican  So- 
ciety of  Civil  Engineers  the  year  be- 
fore. In  1918  he  was  president  of  the 
.American  Railway  Engineering  .Asso- 
ciation and  is  the  chairman  of  the  • 
Manitoba  Drainage  Commission.  He  is 
a  member  of  the  Manitoba  and  St. 
Charles  Country  Clubs.  Winnipeg,  St. 
James  Club,  Montreal,  and  Cornell  Uni- 
versity  Club,    New   York    City. 


International  Railway  Associa- 
tion to  Meet  in  Rome 

The  International  Railway  -Associa- 
tion is  to  resume  its  triennial  meetings, 
which  were  omitted  during  the  period 
of  the  war.  The  next  session  will  be 
at  Rome,  Italy,  from  April  18-30,  1922. 
The  secretary  of  the  Permanent  Com- 
mission of  the  Association  is  J. 
Verdeyen,  17  Rue  de  Louvain,  Bi-ussels, 
Bdgium. 
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En(;ineering  Societies 


Calendar 


Auniial  .Meetings 


ajieRican  concrkti':  ixstitutb. 

Detroit,  Mich.:  Aimu-il  Conven- 
tion.   Cleviland.    tJliio.    Fcl,.    i:i-16. 

.\MEHIC.\N  U.VU.U  AV  ICXGIXKER- 
IXG  .\SSOCI.\TIO.\'.  Chicago; 
.\nnual  Convention.  Chicjigo,  March 
14-16. 

AMKRICAN  WATKK  WORKS  ASSO- 
CIATION. New  York  Cit.v:  An- 
nual Convention,  Phihidelphia. 
.May  15-19. 


The  National  Highway  Traffic  Asso- 
ciation will  hold  a  public  meeting  on 
Feb.  14  at  8  p.  m.  at  the  Automobile 
Club  of  America,  New  York  City.  The 
subjects  for  discussion  are:  Adequate 
Parking:  Facilities  for  Passenger  and 
Commercial  Motor  Vehicles;  Segrega- 
tion of  Slow  Moving  Traffic  and  Re- 
lief Measures  for  Terminal  and  Ferry 
Congestion.  Dinner  will  be  served  at 
the  club  at  6:30.  Reservations  can  be 
made  through  the  secretary  of  the 
Automobile    Club. 

The  Topeka  Engineers'  Club  held  its 
annual  meeting  and  banquet  on  Jan.  24. 
Officers  were  elected  for  1922  as  fol- 
lows: President,  A.  B.  Griggs;  first 
vice-president,  F.  W.  Epps;  second  vice- 
president,  Ray  Finney;  secretary  W. 
L.  Lamniers;  treasurer  C.  A.  Funchess. 

The  New  York  Section  Am.  Soc.  C.  E. 
at  its  February  15  meeting  will  discuss 
the  "Removal"  of  Solid  Wastes."  The 
opening  address  will  be  by  John  P. 
Leo,  Comiiiissioner  of  Street  Cleaning, 
New  York   City. 

The  Rochester  Engineering  Post, 
American  Legion  at  a  recent  meeting 
elected  officers  for  1922.  President,  Ray 
M.  Robinson;  first  vice-president,  Allen 
Martin;  second  vice-president,  Harold 
B.  McElwain;  secretary,  George  Strick- 
land; treasurer,  Clayton  Hutchins. 

The  New  Jersey  Sewage  Works 
AsHOciation  will  hold  its  annual  meet- 
ing on  Feb.  17  at  10  a.  m.  in  the  State 
House,  Trenton,  N.  J. 

The    Engineering    Society    of    Buffalo 

will  hold  its  regular  monthly  meeting 
Feb.  14.  Ralph  H.  McKee,  professor  of 
chemical  engineering,  Columbia  Uni- 
versity will  deliver  an  address  on 
"Gasolene  from  Oil  Shale." 


Personal  Notes 


Charles  C  o  .s  t  i  c  a  n,  formerly 
county  cngineci  of  .Summit  County, 
Ohio,  has  beccmie  a  member  of  the 
new  Metropolitan  Construction  Co.  in 
Columbus.  The  firm  will  specialize  in 
bridge  and  road  con.struction. 

W.  J.  H.  V  o  0  E  I,  .s  T  R  o  M  and  H.  V. 
Johnston  have  opened  offices  in 
San  Francisco  for  the  practice  of  engi- 
neering. Mr.  Fogelstrom  was  formerly 
structural  engineer  for  the  Southern 
Pacific  Co.,  the  Atchison,  Topeka  & 
Santa  Fe  Railway  Co.  and  the  Alaska 
Government  Railway.  Mr.  Johnston 
was  assistant  eng'ineer  for  the  Califor- 


nia Railroad  Commission  and  chief  en- 
gineer for  the  Sacramento  Valley  West 
Side  Canal  Co. 

Joseph  M.  Tracy  has  resigned 
as  city  engineer  of  Ogden,  Utah  and 
W.  S.  Craven  has  been  appointed  to 
take  his  place. 

H.  R.  F.  Hell  AND,  for  the  past 
two  years  city  engineer  of  Waxahachie, 
Texas,  has  entered  an  engineering  part- 
nership with  his  father,  Hans  Helland, 
who  was  formerly  city  engineer  of  San 
Antonio,  where  the  firm  has  its  offices. 
Mr.  Helland  was  in  France  for  a  year 
during  the  war  and  was  Commissioned 
Captain  of  Engineers. 

Oscar  A.  Piper,  who  has  been 
connected  with  the  Seattle  city  engi- 
neer's department  since  1908,  with  the 
exception  of  two  years  spent  in  the 
army  during  the  war,  has  been  ap- 
pointed superintendent  of  streets  and 
.sewers  for  the  city  of  Seattle. 

Harry  A.  Kluegel,  until  re- 
cently construction  engineer  in  the 
Quartermaster  corps,  U.  S.  A.,  has  been 
named  chief  of  the  division  of  water 
rights  for  the  state  of  California. 

Hon.  Willi  a.m  C.  Kennedy, 
gas  and  oil  operator  of  Windsor,  Ont., 
has  been  appointed  minister  of  rail- 
ways and  canals  for  Canada. 

James  Costello  has  been  ap- 
pointed division  superintendent  in  the 
county  road  department,  Allegheny 
County,  Pa. 

Frank  C.  L  i  n  g  e  n  f  e  l  t  e  r, 
city  engineer  of  Indianapolis,  has  re- 
signed after  serving  in  the  city  engi- 
neer's office  in  various  positions  for  fif- 
teen years. 

H.  W.  M  I  X  s  e  L  L,  formerly  con- 
struction engineer  for  the  Bath  Port- 
land Cement  Co.,  Bath,  Pa.,  has  been 
appointed  town  engineer  of  Phillips- 
l)urg,  N.  J.,  succeeding  C.  J.  Tilton, 
resigned. 

Victor  H  .  Cochrane,  for- 
merly of  Hedrick  &  Cochrane,  Kansas 
City,  Mo.,  has  resumed  his  practice  as 
consulting  engineer,  in  Tulsa,  Okla- 
homa. 

Germain  P.  Graham,  former 
deputy  city  engineer  of  Albany,  N.  Y., 
has  been  appointed  district  engineer 
for  the  Asphalt  Association  in  New 
York,  Quebec  and  Ontario. 

C  o  L.  James  W.  E  v  e  r  i  n  g  t  o  n, 
U.  S.  A.,  retired,  has  been  appointed 
chief  of  police  of  the  city  of  Los  Ange- 
les, Cal.  Col.  Everington  was  formerly 
engineer  of  maintenance  for  the  Great 
Northern  Railway. 

A.  G.  H  u  s  t  e  d  has  resigned  as 
assistant  sanitary  engineer  with  the 
department  of  public  service  of  the 
city  of  Cleveland,  Ohio,  to  become 
assistant  sanitary  engineer  of  the  sani- 
tary engineering  district  of  Cuyahoga 
County,  Ohio. 

G.  N.  M  I  T  <•  ham.  division  engi- 
neer, state  highway  department  of 
Alabama,  has  been  elected  president  of 
the  Montgomery  chapter,  A.  A.  E. 

Clinton  R.  Goodrich  has 
been  made  commissioner  of  public 
works  by  the  recently  inaugurated 
m.iyor  of  Utica,  N.  Y.  Mr.  Goodrich 
is  ."i  graduate  in  civil  engineering,  Cor- 
nell University,  class  of  liio.'i,  and  ever 
since  bis  graduation  has  been  engaged 
in  engineering  work.  His  early  expe- 
rience* was  in  railroafl  work  in  the 
Mi'Idle    West    and    South.      Later    he 


was  connected  with  power  house  work 
around  Albany  and  with  the  con.sti'iu- 
tion  of  the  Barge  Canal  from  the  con- 
tracting end.  He  has  also  had  experi- 
ence in  mining  in  the  Southwest  and 
as  a  construction  superintendent  for 
James  Stewart  &  Co.  in  the  Middle 
West  and  Southwest.  For  the  last 
six  years  he  has  been  with  the  Vale 
Engineering  Co.  of  Utica,  engaged  in 
the  design  and  construction  of  rein- 
forced-concrete  buildings  and  the  con- 
struction of  concrete  roads. 

John  L.  S  t  a  n  a  g  e.  engineer 
and  contiactor,  Milwaukee,  Wis.,  has 
opened  engineering  offices  in  Oconomo- 
woc,  Wis. 

Conrad  Hanson  has  been  ap- 
pointed highway  commissioner  for 
Douglas  County,  Wis.,  succeeding  C.  D. 
Conker,  Jr.,  who  has  resigned  to  enter 
private  practice  in  Los  Angeles,  Cal. 

Harry  S.  Wright,  formerly 
field  superintendent  with  the  .\berthaw 
Construction  Co.,  has  become  associated 
with  the  Portland  Cement  Association 
as  structural  engineer  covering  the 
New  England  territory  and  having 
headquarters   in   Boston. 

A.  E.  DoucET,  director  of  public 
works,  Montreal,  Quebec,  has  resigned, 
effective  Feb.  1. 

W.  L.  MCDOUGALD  of  Montreal, 
director  of  the  Canadian  .Steamship 
Lines  and  president  of  the  Ogdensburg 
Coal  and  Towing  Co.,  has  been  ap- 
pointed) chaiinian  of  the  harbor  com- 
mission of  Montreal. 

Charles  W.  Spooner,  consult- 
ing valuation  engineer,  and  Robert  W. 
Merrill  have  organized  the  fiini  of 
Spooner  &  Merrill,  consulting  engi- 
neers, with  offices  in  Grand  Rapids, 
Mich.  Mr.  Merrill  has  recently  re- 
turned from  a  3-year  engagement  in 
China  at  work  on  the  Grand  Canal 
under  .Joseph  Ripley,  chief  engineer  of 
the  Grand  Canal  Improvement  Board, 
and  Col.  Thomas  H.  Wiggin,  in  charge 
of  canal   structures. 


Business  Notes 


Roy  all  D.  Bradbury  has  be 
come  associated  with  the  Wickwire 
Spencer  Steel  Corporation  as  sales 
manager  of  the  structural  products 
department  with  headquarters  in  the 
Worcester  office.  Mr.  Bradbury  was 
formerly  instructor  in  structural  engi- 
neering in  the  Massachusetts  Institute 
of  Technology,  afterward  becoming 
connected  with  the  Clinton  Wire  Cloth 
Co.  as  consulting  engineer  and  later  as 
vice-president  of   that   lompany. 

George  P.  ShuTE,  manager  of 
the  Portsmouth  (Ohio)  water-works, 
has  resigneil  to  l>ecome  general  man- 
ager of  the  .Shute  Co.,  of  Columbus, 
Ohio,  mining  and  manufacturing  clay 
products. 

C.  I.  Millard  has  resigned  as 
president  of  the  John  L.  Roper  Lumber 
Cr).,  Norfolk,  Va.,  to  accept  the  presi- 
dency of  the  Chicago  Lumber  &  <'«n\ 
Co.  with  headquarters  at  St.  Louis,  Mo. 
Mr.  Millard  has  been  the  head  of  the 
Roper  Co.  for  the  past  twelve  yi'ars 
and  was  vire-pfc«ident  of  the  Norfolk 
Southern  RaMroad  during  the  period  of 
Federal  control. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


January  Contracts  Have 
I         Value  of  $88,584,166 

Represent   Double  the   Volume   for 

Same  Month  of   1921— Road 

Work  Continues  Active 

Contracts  let  for  January,  1922,  as 
reported  to  Engineerinif  News-Record 
was   $88,584,166.     This  figure   includes 


Large  Contracts  Let 

Among  this  week's  announcements 
of  contracts  awarded  in  Construction 
News,  pp.  41-50  are  the  following 
large  projects:  A  hospital  in  New  York 
City  to  G.  R.  Davis,  30  East  42nd  St., 
$1,500,000;  an  8-story  cold  storage  and 
ice  plant  in  Kansas  City,  Mo.,  to  E.  W. 
Sproul  &  Co.,  39th  and  Robey  Sts.,  Chi- 
cago, $1,000,000. 


Cement  Prices  Adjusted 
Downward  in  15  Cities 

Competition   and    Removal    of    Tax 

Lowers    Prices — Mill    Prices 

Not  Affected 

Meeting  competition  and  the  removal 
of  the  3  per  cent  transportation  tax 
on   Jan.    1   have   caused   cement   prices 


Engineering  News-Record 

Construction  Cost 

Index  Number 

February,  1922 168.72 

December,   1921 167-82 

January,    1921 , 230.87 

Peak,  June,  1920 273.80 

1913 10000 

Engineering  News-Record's  Construction  Cost  Index 
Number  is  exactly  the  same  as  last  month.  The  New 
York  pine  base  remains  $49  to  contractors.  Structural 
steel  shapes  have  stood  at  $1.50  since  Nov.  1.  A 
number  of  cement  price  revisions  are  reported  on  this 
page,  but  the  Chicago  quotation  is  still  $1.97.  There 
have  been  certain  wage  adjustments,  but  the  average 
common  labor  rate  for  the  country  remains  at  45c, 
per  hour.  Thus,  general  construction  cost  is  26  per 
cent  cheaper  than  one  year  ago  and  38  per  cent  under 
the  peak;  it  is  69  per  cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

January,  1922 91 

December,  1921 118 

January,  1921 .  41 

1913  100 

Yearly 

1921  (entire  year) 88 

1920  (entire  year) 91 

1913  100 

Engineering  News-Record's  Construction  Volume  In- 
de,\  Number  is  91  for  the  month  of  January,  and  88 
for  the  whole  of  1921,  as  against  100  for  1913.  This, 
means  that  the  actual  volume  of  construction  in  1921 
(not  the  mere  money  value  of  the  contracts  let  that: 
year)  is  12  per  cent  under  the  volume  of  construction  for 
1913.  Our  monthly  volume  number,  91  for  January, 
1922,  is  really  the  increment  of  construction,  and  indi- 
cates the  rate  at  which  contracts  are  being  let  as  com- 
pared with  1913  awards. 


no  residential  building  nor  any  housing 
except  that  for  industrial  uses.  The 
total  also  represents  about  double  the 
volume  of  building  put  under  contract 
in  January,  1921,  and  approximately 
65  per  cent  of  the  volume  of  construc- 
tion put  under  contract  for  January, 
1920. 

As  seen  in  the  accompanying  table, 
all  classes  of  construction  reported  fair 
averages  for  January,  1922,  as  com- 
pared with  the  preceding  year.  In 
only  two  classes  of  construction — 
sewers  and  federal  government  work 
— were  the  actual  figures  of  1921  larger 
than  those  of  1922.  There  was  con- 
siderable increase  in  industrial  con- 
struction reported  over  the  last  months 

COMPARISON  OF    VALUES  OF  COXTRACTS 

LET  FOR  JANUARY   1920,   1921   AND   1922 

Classification...  1920  1921     ,  1922 

Waterworks....  $1,143,777  $519,028  $1,727,136 

Sewers 1,863,840  3,146,948  2.267,053 

Bridges 2,021,553  3,030,477  3.148,793 

Excavation, 

dredging....  1.541,576  1,266,346  2,090,979 

Streets,  roads.  .  .  12.203,970  11.597,810  15,126,386 

Industrial  56.041.047  12,881.968  18.178.470 

Buildings 87.095,987  17,455,673  36.354.079 

Federal 

Government..  4,980,945  2,071.14!  1,186,673 

Miscellaneous..-  8,256.071  2,358,976  8.504.597 

Total $17S.M8,7S6SS4,328.367  $88,584,166 

of  1921  as  well  as  over  the  correspond- 
ing month  of  1921,  but  this  was  due 
largely  to  putting  under  contract 
several  large  hydro-electric  projects. 


E.  N.-R.  Cost  Index  Number 

Revised  for  1914 

Reconsideration  of  the  steel  situa- 
tion in  1914  has  led  to  the  conclusion 
that  the  prices  of  structural  shapes  used 
in  computing  the  Eur/ineering  News- 
Recoid  Construction  Cost  Index  Num- 
ber were  too  high,  and  the  index 
number  based  upon  them  correspond- 
ingly too  high.  The  iron  and  steel 
market  in  this  first  year  of  the  war 
was  uncertain;  it  was  not  yet  realized 
how  the  war  would  boom  the  industry. 
Taking  prices  more  nearly  in  line  with 
actual  domestic  selling  gives  the  follow- 
ing values: 

Cost  Index 
191 1      ,  Number 

Januarv    89.22 

Februarv    89.22 

March    88.97 

April 87.97 

May 88.62 

June 87.87 

July 88.12 

August    90.11 

September    90.36 

October     88.51 

N6vember 87.26 

December 86.51 

The  above  values  are  to  be  taken 
as  the  official  Cost  Index  numbers  for 
the  months  of  1914,  and  should  be 
substituted  for  the  values  previously 
published  for  that  year. 

The  complete  list  of  index  numbers 
will  be  reprinted  in  Julv. 


to  settle  dovniward  from  1  to  20  cents 
per  bbl.  A  drop  of  2c.  is  reported  in 
Philadelphia,  Boston,  Cleveland,  In- 
dianapolis, Cedar  Rapids,  Minneapolis 
and  Cincinnati,  and  a  Ic.  decrease  in 
Milwaukee,  Peoria  and  Davenport.  The 
greatest  decline  was  in  Denver,  from 
$3.10  to  $2.90.  Other  reductions  are 
14c.  in  Detroit,  lie.  in  Toledo,  16c.  in 
Seattle,  oc.  in  Kansas  City.  Mill  quo- 
tations did  not  fluctuate  in  the  last 
month.  The  regular  monthly  list  of 
current  prices,  compared  with  month- 
ago  and  year-ago  figures,  will  be  found 
on  p.  218  of  this  issue. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  in 
Construction  News,  pp.  41-50  are  the 
following: 

A  theatre  and  store  in  New  York 
City,  $1,000,000. 

An  office  building  in  Kansas  City, 
Mo.,  $2,500,000. 

A  street  and  road  project  at  Chicago, 
111.,  $7,000,000. 

A  bank  and  office  building  at  Pitts- 
burgh, Pa.,  $5,000,000. 


Next  Week — Production  and  Stocks 
of  Consfriicfion  Materials  in  the 
United  States. 
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Wages  and  Hours  of  Labor 
Since  1914 

According  to  a  digest  of  its  comprp- 
hensive  report  upon  industrial  condi- 
tions in  tlie  United  States,  the  National 
Industrial  Conference  Board  sets  forth 
the  following  facts: 

The  composite  hourly  earnings  of  all 
wage  earners  (approximately  1,250,000 
investigated)  increased  156  per  cent  be- 
tween July,  1914,  and  September,  1920. 
The  decline  from  that  period  to  the  mid- 
dle of  1921  amounted  to  16.5  per  cent. 

The  decline  from  the  peak  to  July, 
1921,  for  common  labor  was  17.3  per 
cent  and  for  skilled  labor,  15.2  per  cent. 
The  percentages  of  increase  in  June, 
1921,  over  1914  were  117  per  cent  for 
common  labor  and  111  per  cent  for 
skilled  labor. 


The  composite  weekly  earnings  of  all 
wage  earners  increased  140  per  cent 
between  July,  1914,  and  July,  1920.  The 
peak  weekly  earnings  averaged  $29.81. 
The  decline  from  the  peak  to  July, 
1921,  amounted  to  23.2  per  cent,  leaving 
a  net  increase  of  85  per  cent  over  July, 
1914,  the  money  decrease  being   $6.91. 

The  composite  weekly  earnings  of 
common  labor  increased  149  per  cent 
between  July,  1914,  and  July,  1920,  and 
the  composite  weekly  earnings  of  skilled 
labor  showed  an  increase  of  137  per 
cent  for  the  same  period.  Percentages 
of  decline  from  the  peak  were  for  com- 
mon labor,  25.8  per  cent  and  for  skilled 
labor,  22.8  per  cent. 

The  actual  week  per  wage  earner  in 
all  industries  shows  a  decline  from  51.1 
hr.  in  July,  1914,  to  48.9  hr.  in  June, 
1920. 


The  beginning  of  1921  marked  a  re- 
duction to  44.1  hr.  per  week  and  the 
depression  period  occurred  in  April  of 
43.6  hr.  In  June,  1921,  the  average 
wage  earner  was  working  exactly  5  hr. 
less  than  in  the  pi'eceding  June,  thus 
constituting  a  loss  of  approximately 
10.2  per  cent  in  working  hours. 


Union  Pacific  Places  $9,000,000 
Car  Order 

Recent  reports  are  to  the  effect  that 
the  Union  Pacific  system  has  placed  an 
order  with  car  builders  calling  for 
4,500  speciallv  constructed  freight  cars, 
the  total  cost  to  be  between  $9,000,000 
and  $10,000,000.  The  cars  are  ex- 
pected to  be  available  for  use  in  the 
early  summer. 


Labor  Rates  and  Conditions  Throughout  the  Country 


Actual  changes  in  labor  rates  have 
occurred  in  seven  of  the  twenty-one 
cities  reporting.  The  Impartial  Wage 
Board  of  San  Francisco  has  standard- 
ized the  building  trades  wage  scale 
for  that  city  and  will  keep  the  present 
schedule  in  effect  until  Dec.  31,  1922. 
This  board  has  taken  into  considera- 
tion the  fact  that  while  a  craftsman 
must  bi'  paid  in  accordance  with  his 
skill  and  the  amount  of  risk  involved, 
his  employment  is  not  continuous  and 
that  drastic  wage  reductions  will  net 
him  an  annual  in  ome  entirely  dispro- 
portionate to  the  cost  of  living.  Brick- 
layers and  structural  iron-workers  have 
been  reduced  from  $1.16  to  $1.12?.; 
carpenters,  hoisting  engineers  and  pile- 
drivers  from  $1.03  to  $1  per  hr.  Skilled 
laborers  receive  62Jc.,  and  common 
laborers  45c.@56',c.  per  hr.  for  a  6-day 
■week. 

Bricklayers  have  been  reduced  from 
$1.12 J  to  95c.  in  Cincinnati;  hod-carriers 
from  871c.  to  85c.  in  St.  Louis  and 
structural  iron-workers  from  55c.  to 
50c.  per  hr.  in  Montreal. 

Pick  and   shovel    men    in   New  York 


City  are  cjuoted  at  60c.  as  against  75c. 
per  hr.,  or  $4.80  per  8-hr.  day,  at  ex- 
cavating work. 

Twenty-six  communities  were  repre- 
sented at  a  con  ention  of  the  Minne- 
sota Building  Empioyers'  Association 
in  Minneapolis  recently.  The  Associa- 
tion instituted  a  20  per  cent  wage  re- 
duction last  Spring,  which  has  applied 
to  the  bulk  of  building  construction  in 
the  state  since.  It  was  decided  to  keep 
the  current  wage  scale  in  force  through 
1922. 

On  Jan.  23  the  New  Orleans  Asso- 
ciation of  Commerce  opened  an  oi'gan- 
i/ed  campaign  to  register  all  unem- 
ployed persons  in  the  city.  One  purpose 
is  to  learn  how  many  of  those  register- 
ing belong  to  the  migratory  element 
which  comes  South  during  the  winter 
months,  thereby  taxing  the  resources 
of  the  local  charitable  organizations. 

Los  Angeles  reports  considerable  un- 
employment among  unskilled  laborers 
due  principally  to  the  same  condition 
that  effects  New  Orleans:  the  influx  of 
transients  from  the  colder  sections  of 
the  country. 


Building  construction  is  practically  at 
a  standstill  in  both  Denver  and  St. 
Louis.  In  Denver  the  shutdown  is 
mostly  seasonal  and  local  contractors 
are  preparing  for  the  resumption  of 
Spring  building  activities  of  consider- 
able proportions.  In  St.  Louis  tlie 
Building  Trades'  Council  and  the  Master 
Builders'  Association  are  arbitrating 
tlie  proposed  wage  reduction,  without 
having   yet   reached    an    agreement. 

Cincinnati  reports  28,000  unemployed. 
The  skilled  bu:  ding  trades  mechanics, 
however,  do  not  comprise  a  very  large 
percentage  of  this  total. 

The  wages  of  five  building  trades  have 
been  determined  by  the  Builders'  Ex- 
change of  Syracuse  and  seven  more 
are  under  arbitration.  Hod-carriers  and 
building  laborers  now  receive  30@50c. 
per  hr.  Bricklayers  still  receive  $1.12J; 
painters  90c.  and  sheet-metal  workers 
$1  per  hr.  These  three  trades  have 
thus  far  successfully  resisted  reduc- 
tion. Lathers  and  plumbers  receiving 
$1  per  hr.,  have  not  yet  been  asked  to 
accept  a  cut.  Electrical  workers  demand 
renewal  of  $1  per  hour  agreement. 


Labor  plentiful,  all  classes. — miller  rates  indicated  by  -|-,  decreases  by — 
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Oklahoma  Cement  Makers 

Ordered  To  Sell  Direct 

to  Users 

Acting  upon  a  complaint  filed  in 
July,  1921,  by  the  secretary  of  the 
Oklahoma  Chapter  of  the  Associated 
General  Contractors  of  America,  the 
Corporation  Commission  of  Oklahoma 
recently  ordered  the  cement  manufac- 
turers of  the  state  to  sell  cement,  when 
ordered  in  carload  lots,  direct  to  any 
department  of  the  state,  any  munici- 
pality or  any  general  contractor  or 
other  user  of  cement  willing  to  pay 
cash,  at  the  same  price  as  quoted  to 
dealers.  The  practice  in  the  past  has 
been  to  add  to  the  mill  price  a  dis- 
tributing agent's  commission  fee. 

The  complaint  was  filed  with  the 
Corporation  Commission  of  Oklahoma 
by  R.  G.  Marriott,  the  specific  re- 
spondents being  the  Oklahoma  Portland 
Cement  Co.  and  the  Dewey  Portland 
Cement  Co.  manufacturing  in  Ada  and 
Dewey,  Okla.,  respectively.  The  com- 
plaint cited  the  fact  that  the  1910 
revised  laws  of  Oklahoma  ordered  that 
a  public  business  be  subject  to  control 
by  the  state,  by  the  Corporation  Com- 
mission or  by  an  action  in  any  district 
court  of  the  state  as  to  its  practices, 
rates  and  charges.  The  decision 
rendered  by  the  Corporation  Commis- 
sion defined  cement  manufacturing  as 
a  "public  business,"  as  set  forth  in  the 
1910  statute.  The  specific  charge  was 
made  in  the  hearing  that  members  of 
cement  mills  were  refusing  to  sell  their 
product  in  carload  lots  direct  to  con- 
tractors for   either   private  use   or   use 


Trend  of  Business 

Foreign  Exchange — On  Jan.  30 
sterling  moved  to  $4  28i,  highest 
since  August,  1919.  This  was  a  rise 
of  4c.  in  one  day,  and  was  18c.  above 
the  lowest  January  quotation.  Ster- 
ling was  at  $3.18  in  February,  1920. 
Canadian  dollar  at  9.5.4  on  Jan.  28. 
Other  European   exchanges   higher. 

Exports  to  Europe  last  year  were 
;ii2,300,000,000  less  than  for  1920,  and 
to  South  America  $300,000,000  less. 

Aioney — Call  loan  rate  5i  per  cent. 
Time  loans  at  4iJ@5. 

Car  Surplus  for  period  ending  Jan. 
15  was  439,982  cars,  a  decrease  of 
53,375  cars  since  Jan.  8.  Of  this  de- 
crease 18,749  cars  were  box,  and  24,- 
160  gondohis.  This  is  the  fir.st  de- 
crease effected  in  surplu.s  cars  since 
the  week  of  Oct.  31,  1921.  Total 
revenue  freight  loaded  in  the  week 
ended  Jan.  14  was  720,877  cars,  an 
increase  of  114,885  cars  over  the 
total  of  the  previous  week.  Com- 
pared with  the  same  week  of  .a  year 
ago,  however,  the  increase  was  but 
5,022  cars. 


in  construction  of  improvements  un- 
dertaken by  the  state  or  other  municipal 
.subdivisions,  requiring  that  the  cement 
be  handled  through  local  distributors 
regardless  of  the  service,  if  any, 
rendered  by  them. 

The  order,  therefore,  robs  the  prac- 
tice of  selling  cement  of  all  disci'imi- 
natory  features.  When  cement  from 
mill   is   available   a   commission    acts. 


Lumber  Demand  Picking  Up 
Through  Country 

Contrary  to  reports  emanating  from 
eastern  financial  circles  to  the  effect 
that  reduced  rail  rates  on  lumber  had 
retarded  the  movement,  a  continuing 
recovery  in  demand  is  shown  a:  the 
outstanding  feature  of  the  second  week 
in  January,  according  to  the  statistics 
collected  by  the  American  Wholesale 
Lumber  Association.  Reports  from 
various  reporting  associations  indicate 
production,  shipment  and  orders  all 
picking  up,  with  orders  98  per  cent  of 
production,  although  the  demand  is  still 
26  per  cent  below  normal. 

A.  Fletcher  Marsh,  statistician  of  the 
association,  says:  Yellow  pine  has 
shown  a  steady  increase  in  demand  for 
both  weeks  in  January,  in  fact  for  the 
second  week  of  the  month  demand  ex- 
ceeded even  production,  so  that  ship- 
ments which  had  not  been  showing  such 
a  rapid  increase  will  probably  pick  up 
in  the  next  report.  Pine  is  st'll  in 
heavier  demand  than  fir,  and  so  far 
this  year  has  appeared  in  a  healthier 
condition.  The  North  Pacific  Coast,  he 
reports,  is  still  being  hindered  with  bad 
storms  and  hard  weather,  in  spite  of 
which  production  and  shipments  are 
increasing,  and  orders  picked  up  from 
the  slump'  which  they  experienced  the 
first  week  of  the  year.  Rail  business 
took  a  decided  jump  in  volume,  having 
been  1,408  carloads  for  the  week  of 
Jan.  14  as  compaied  to  910  for  the  pre- 
vious week.  This  would  indicate  that 
the  rail  business  is  at  present  the  sus- 
taining feature  of  the  West  Coast, 
whereas  in  the  past  the  export  business 
has  been  the  mainstav. 


Monthly  Prices  of  Construction  Materials 


Pig  Iron — Eastern  Pa.,  No.  2x,  quoted 
at  $22.26  one  month  ago,  dropped  to 
$20.76  on  Jan.  20,  1922  and  returned 
one  week  later  to  the  current  price  of 
$22.26  per  gross  ton,  delivered,  in 
Philadelphia. 

Railway  Supplies — Light  rail,  25 
to  45  lb.,  quoted  at  $30@.$36  as 
against  $31@$32  per  ton  f.o.b.  Pitts- 
burgh. Reduction  quoted  on  standard 
spikes  at  the  Birmingham  mills  and  on 
track  bolts  at  Pittsburgh.  Advance  in 
price  of  standard  spikes  at  Pittsburgh 
and  on  track  bolts  and  standard  section 
angle   bars    at   Birmingham. 

Pipe — Slight  advance  -loted  on  cast- 
iron  pipe  in  Birmingham  and  a  decline 
in  Chicago.  Clay  drain  tile,  6-in.. 
quoted  in  New  York  at  $100  per  1,000 
lin.ft.;  8-in.  at  $150,  as  against  $105 
for  6-in.  and  $175  per  1,000  ft.  for 
8-in.  Slight  drop  in  sewer  pipe,  all 
sizes,  in  Philadelphia;  price  stable 
elsewhere. 

Road  and  Paving  Materials — Average 
drop  of  Je.  per  gal.  quoted  on  road  oils 
in  New  York.  Asphalt  in  bulk  down 
$1  in  New  York  and  $1  per  ton  both 
in  packages  and  in  bulk  in  St.  Louis. 
Dressed  paving  stone  up  5c.  and  wood 
block  paving  down  70c.  per  sq.yd.  in 
St.  Louis. 

Sand,  Gravel  and  Crushed  Stone — 
Gravel  5-in.  up  20c.  per  ton  in  St. 
Louis.  Sand  down  3c.  per  ton  in 
Birmingham  and  20c.  per  cu.yd.  in 
Philadelphia.     Crushed  stone  quoted  at 


Ups  and  Downs  of  the  MarJ^et 

$1.75@$1.85  as  against  $1.80@$1.90  in 
New  York;  and  $1.65@$2  as  compared 
with  $1.65  one  month  ago  in  St.  Louis 
and  down  65c.  per  cu.yd.  in  Kansas 
City. 

Lime  and  Cement — Hydrated  finish- 
ing lime  quoted  in  New  York  at  $16.80 
as  against  $16.99  per  ton;  common 
lump  lime  at  $3@$3.48  as  compared 
with  $3@$3.49  per  bbl.  (280-lb.  net) 
one  month  ago.  Slight  decline  due  to 
the  removal  of  3  per  cent  war  tax  on 
transportation,  which  became  effective 
with  January.  Common  lump  lime 
down  15c.  in  San  Francisco;  lump 
finishing  lime  down  25c.  per  bbl.  in 
Seattle  .and  hydrated  finishing  lime  up 
$5   per  ton   in    Montreal. 

Cement. — Net  price  f.o.b.  in  Detroit, 
$2.17,  as  against  $2.31;  Toledo  $2.20 
instead  of  $2.31;  Denver  $2.90  as 
against  $8.10;  in  Seattle  at  $2.94  re- 
duced from  $3.10  and  in  Kansas  City 
at  $2.40  as  compared  with  $2.45  per 
bbl.  one  month  aco.  Current  quota- 
tions in  New  York  are  $2.20@$2.30  as 
against  $2.30  per  bbl.,  delivered. 

Structural  Material — Reduction  in 
triangle  mesh  in  New  York  and  Chi- 
cago; mill  prices  firm.  Steel  shapes, 
plates  and  bars  down  15c.  in  New  York; 
bars  down  15c.  and  shapes  2,5c.  in 
Chicago;  bars  down  25c.,  shapes  35c. 
and  structural  rivets  $1  per  100  lb.  in 
San   Francisco. 

Roofing   Materials — Tar  felt  reduced 


15c.  per  roll  f.o.b.  New  York;  asphalt 
felt  down  $5  per  ton  at  plant. 

Brick  and  Hollow  Tile — Common 
brici  declined  $2  in  Cincinnati;  $1.50 
in  New  Orleans;  $1  in  Birmingham  and 
advanced  $2  per  1,000  in  New  York 
and  Detroit.  Fairly  active  demand  and 
an  open  winter  have  diminished  the 
winter  reserves  in  New  York.  While 
no  actual  shortage  exists  supply  is  suffi- 
cient to  meet  building  requirements  for 
the  present  time  only.  Reductions  in 
hollow   tile    in    Phila.    and    St.    Louis. 

Lumber — Long  leaf  yellow  pine  ad- 
vanced $1  on  all  sizes  in  Chicago;  de- 
clines ranging  from  $1  to  $5  per  M  ft. 
reported  in  Kansas  City,  Philadelphia 
and  Atlanta.  Average  rise  of  $2  per 
M  ft.  on  Douglas  fir  in  Seattle,  Kansas 
City  and  Minncpolis;  down  from  $1 
to  $.5  in  Los  Angeles,  Denver  and 
Philadelphia.  Hemlock  and  spruce  also 
down  in  Los  Angeles  and  Philadelphia. 

Rope — Discounts  increased  on  all 
regular  grades  of  bright  and  galvan- 
ized wire  rope.  Manila  rope  up  Ic. 
in  Kansas  City  and  St.  Louis;  IJc.  in 
Detroit;  2c.  in  Denver  and  3c.  in  Cin- 
cinnati;   down    Ic.    per    lb.    in    Seattle. 

Explosives — Price  ,of  40  per  cent  and 
60  per  cent  gelatin  dynamite  advanced 
in  Cincinnati  and  St.  Louis;  declined 
in  Kansas  City. 

Linseed  Oil — Rise  in  price  of  flax  seed 
reflected  in  advance  of  5c.  on  linseed 
oil  in  New  York  and  6c.  per  gal,  in 
Chicago. 
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Pner  adraiiCPs  Bince 
PIG  IRON— I'er  Gr.  ss  T-n— Qu..tati..iis  compil.d  by  Tl,.   Ma 

f^urrent 
CINCIXXATI 

No  2 Southern  (>iUcoii  2.25  (S   2.75) $22  50t 

Northern  Basic 22  02t 

Southern  Ohio  No  2  (siUc.  i.  1.75  fa   2.25) 23  52t 

NEW  YORK,  tidewater  delivery 

Souihern  No   2  (siliri.ii  2.25  ("   2.75) 28  50t 

BIRMINGH.^M 

No   2Foundr)- (-ilic  I,  2.25("   2.75) 18  OOt 

PHn..\DEI,PHIA 

EaEtemPa,,  N...  2X.  (2  251"  2.75sil.) .if 

Virpnia  No.  2  (silicon  2.25  («   2.75)    28  74t 

I'asi.- 20  75t 

'.rcy  Korge 22  50t 

CHlt  AtiO 

No.  2  Foundry  Local  (.-ilico.i  1.75  {S   2.25) 21    70t 

No.  2  Foundry  Southern  (silieo.i  2.25  &  2.75)  ..       24  66t 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2Foundiv  Vallev  (-ilic.i,  1.75fe  2.25) 22   46t 

Basic.  20  96t 

Bessemer 21 .  95t 

•F.o.b.  furnace,    t  Delivered. 


ate  ,nd 
yCn.: 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  are  pet  ton  fob.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots  For  less  than  carload  lots  5c  per  100  lb  is 
charge*!  extra: 


Standard  bessemei  rails . 
Standard  openheurth  rails. 
Light  rails.  8  to  Id  lb 
Light  rails,  12  to  11  lb 
Light  rails.  25  "•  45  11. 
Rerollcd  Rail- . 
♦Per  100  lb. 


Pittsburgh 

One 
Current  Year  Ago     Hirmiiigharo 

»40  00  }45  OO 

40  00  47   00 

1  55*         2  45(<i  3  00* 
1  55  2.41f!i  2  95' 


30  00."  3S  00  2  32r»2  85' 
I    4i      I    50' 


S40  00 
I  60* 
1.50* 
1   60* 


Chicago 

J40.00 

40  00 

1    65(u  1 .  80» 

1 .  65(3  I   80* 

1.65ei  80* 


RAILWAY'  TIES — For  fair-sized  orders,  the  following  piices  per  tie  bold: 

r.  In    X  H  In  7  In    i  9  In 

by  S,  Ft.  by  s;  Ft 

Chi.iig...    White    Oak                                                     $1   35  $1   50 

Chi<-ago.  Hardwood  and  Itetl  Oak I    20  1    30 

Chicago. ..  .Knipty  Cell  Creo>otiig(iidd'l)                      45  50 

San  Francisco Gicen  Douglas  Fir                       .  75  97 

i'ian  Francisco.  Knipty  Cell  Creo-oted    Douglas  Fii       I  70  2.20 

For  til-  on  standard  "railr<iad  adminl.'tration*'  specifications,  f.o.b.  cars.  St.  I.ouiw: 

Pine  and 
White  I  lak  Hed  Oak  Sap  C>T)rcr»- 

Gradc3 $115  $105  $0  95 

Grade  2 1   05  95  85 

f;rade  I .95  .85  .75 


TRACK  SUPPLIES— The 

burgh  for  carload  lot«,  togethe 


illowing  prices  are  baj«e  per  100  lb.  f.o.b.     Pitt#»- 
vitli  the  warehouse  price.-  at  the  places  named: 


San     Hir- 

Fran-  mini: 

Chicago  St.  l.ouis  cifco    hum 


-     I'ltt-hurgl,      — 
I  >no  Y( 
<   urr.i.l  \go 

ti):iDd»rd  -pike...    1*4 -in  . 

and  larger $2  30("  2  IS  $3  65(»3.90  t2.6S 

Track  boKs J.Oooi  ;  ,'5     5  50(</  6  00     3  65 

Standard  -ection  angle 

bar-  2  40  2   75(<i  1   75      2   40        3    25 


heavy  type;  declines  by  it'ilict 

iUTT  WELD.  KXTKA  STRONG.  PLAIN  ENDS 
;  to  li 44S 


(  to  1 ;  . . . 

69 

57  ■■ 

2  to  3... 

70 

581 

2     

LAP    WELD 
62 

EX 
50- 

2;  to  4   ... 

66 

54' 

4 '  to  6 

5V 

7  to  8      . .  . 
9to  12...  . 

61 

55 

47; 

2 40$ 

25  to  4 435 

4!  to  6 42S 

7  to  8  35J 

9  to  12 30; 


STEEL — Ffom   warehouses  atlthe  places  named   the  following  discount.^  hold 
for  -teel  pipe 

. Black 

New  York  Chicago  St.  Louis 

1  to  5  in.  butt  welded 66<^<.  (.O  ,  56;"^, 

2;  to  6  in.  lap  welded 61%  57' i  S3;<'c 

. Galvanised — — • 

New  York  Chicago  St.  Louis 

1  to  3  in.  butt  welded 53%  46"';  42!7c 

2;  to  6  in.  lap  welded 47%  43%  J9;% 

Malleable  fittings.  Class  B  and  C,  from   New  York  ^.tock  sell  at  list  less  10% 
Cast  iron,  .standard  size^.  .«-.?%  off. 


CAST-IRON  PIPE—  li.e  folio 


■  price-  per  net  ton  for  carload  lots 


.  and  ovc 
la-  pipe  a 


<^nc  San   Kran- 

Curreut    Year  ,\go   Hinu'iigliam  Chicago     St.  Louis     ci.-co 
»50  30       $73  30         J42.00  »J4  i,0(.i4«.60  $46.20     $54  00 
47.30(a48  30  63.30    $35<a36.50  iO.fiOft' i-'.6fl     43.20       50  00 

1(1  r'la—  ".\,"  $4  per  toti  extra;    16-ft.  lengths,  $1  per  ton. 


CLAY  DRAI.N   ilLl'.— The  following  price- are  per  1000  lin.ft.: 


Size,  In.  Current 

3      «40   00 

4      50  00 

5     80.00 

6      100.00 

B      15V .00 


I  >nc 
\'car  Ago 
$62  00 
77  50 
110.00 
140  00 
228.00 


.St.  Louis 
$35  Oil 
85.00 
140  on 
140  00 
200   00 


Chicago 
$50  00 
oO  00 
80.00 
100.00 
150.00 


■San 
Francisco 

$90  00 
115.00 
150  00 
250  00 


n:.ll:.f 
$55  00 
65  00 
84  00 

no  00 

181   00 


SFWER  PIPE— The  following  prices  are  in  ceii 

New  York  l'itt.<-  Bir..iiiiK 

Size.  In                         Delivercil    burgh  ham 

3 $0   14    $n  087 

4 14          087  $0  09 

5 21  1305 

6 21            1305  1)5 

8 35          203  225 

10 52  3045 

12 67           5915  3825 

15 1.15         522  5625 

18 1  55         725  765 

20 I  98         87  I    125 

22 2  64      I    16 

24 2  97      I    505  I    4625 

27 4   50      1   885 

30 5  00     ■>  088  3  20 

33 6  55     2  61  5  50 

36 /.SO     2  9725  .      .     3  65          6  00 

3  5                 8               12 

Ho-ton $0   108       $0   162     $0   252     $0  486 

Minneapolis 40             77 

Denver 15              30             50 

Seattle 145  36             72 

LoeAngcles Il«  165'          275           495 

New  Orleans 108  27             450 

Cincinnati 10  15             233           45 

Atlanta 09««  147" 

.Montreal,  drlirtrtd 30*  45* 

Detroit 105  1575 

Baltimore                                   1225  2275 

Kansas  City.  M..     .      .            IS*  21* 

Pi.iln.l..||>hi:i                                   lls\  1, 
1  ..       >.  1.       0-i„  .  rc.p,v,-liv  .  I 


ROAD  AND  PAVING  MA  lliKIALS 


<  'hic:i  K 
.  --0   12 


54 

72 

I   00 

I  20 

I    60 
I    80 

3  75 

4  75 


4165 
I    35 
4725 
6875 


Dallas 
$0    18 


24 
SI  62 
2  55 

1  95 

2  59 
I  65 

1  755 
1  50 
I    5925 


2   115     5  4325 


PIPK 


I  ■Gill"  PIPE-   The  followiff.  .li-count     are  to  ;obbrt.  for  c«rlo»l  loi. 
lest  Pittsburgh  basing  card 


BFTT  WELD 


Steel 
Black 
71 


Inches 
i  to  1; 


LAP  WELD 


2 

2)    to  6 

rio» 


«1 


Black 
441 


Ualv 


271 


ROAIIOILS — Kolloatinc  are  price*  per  gallon  ii.  tank  car-  8.000  (al.  mininiu 

f.o.b  place  named: 

*  'urreni        One  Year    Ai 

Sen  York, '45^;  asphalt              'al  Icrnunall $0  OSt  $0   10 

New  York,  65%  asphalt              (at  IcrminaK "5  08 

New  ^'ork.  hinder                        fal  Icrntinall "'i|  09 

New>*'L.flui                             (at  lernilnall I'lj  08; 

New  Y    ik    h.iuiil  a-phaU         .  (atlerminalt »«  10 

.  I    Uhu-.  50-60";  n-i'lialt  "/"'•. I  r»<ii™,  0»M 01|»  11 

Chicag...  40-40',   n-i.l.nit OS  08; 

Chlcag...  '.0  70' ,  n.plialt OS;  08, 

Dalla-    40.50-,  n-phalt 10  10 

Dalln-.  60.70-,    a.phall IJ  M 

Dalh-.  75  oil       .i.l.alt ,,.               IS  15 

Ban  Fianrwu.  binder,  par  «>n, 1 1  im\  IS  nn 

•  Freight  $21  7S  '.pf  «>D  to  WbHiDC,  Ind. 

t  Fob   oic   m,  Cal   Freight  to  Han  Franci.c...  10.-   p-rt.n. 
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packages  (350-lb.  bbU.  or  42S-Ib.  drums)  and  i 


New  York  (Bayonne, 

Boston 

Chicago 

San  Francisco  j.o.b.  refinery.  Oleum,  Cal 

Dallas 

Seattle 

Denver 

apolis 


Package  Bulk 

J.) $25.00       %15.00 

No  quotatii 


■.t  /(  dory. 


St.  Lo 
Baltimore. 
Lo3  Angele: 

Montreal 

Atlanta 

Detroit  (retroleum  rsphall) 

0»ncinnati 

Maurer,  N.  J.  (natural  asphalt) .  , 
Maurer,  N.  J. (artificial  asphalt) . 

Philadelphia 

Kansas  City 

♦Freight  to  San  Francisco,  80c.  per  ton. 

NOTE — Barrels  or  drums  are  optional  in  most  cities. 
ton,  and  from  4  to  5  drums.     Rebates  of  about  $1  per  bbl.. 


25  85 

19.50 

19-110* 

IS. 00* 

35  00 

27  00 

35    !,() 

29  40 

45  00 

65  00 

20.50 

2.5  00 

19  00 

25  00 

20.00 

22  50 

15.00 

28.00 

21.00 

27  00 

24  50 

20  00 

26   10 

21  80 

36  00 

33  00 

22.00 

20,00 

24  00 

17.00 

28  83 

22  83 

mt  6  bbl 

.  to  the 

rebate  for  drums. 

PAVING  STONE— 

New  York 5-ln.  granite.  28(a29  bl 

^'"°''^° 1  About  4x8x4  cc 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore 

Montre.Tl.. 


kspei  sq.yd.  $1  30.00perM 
:sct1.  ,  3  35  sq.vd. 

niori 3   00  sq.yd. 

Basalt  block  4x7x8 65.00  per   M 

5-:d.  granite 1  25.  00  per  M 

Granite 2   00  sq.yd. 

Granite,  26;  blocks  per  sq.yd.  1 07  .  00  per  M 

Granite 2  .  00  sq.yd. 

Granite 125.00  per  M 


New  Orleans. 
Cincinnati. . . . 


Ka.sas  Citj 
Philadelphi; 


....         3.25  sq.yd. 

....         4.30  sq.yd. 

3  S5  sq.yd. 

2  95  sq.yd. 

3.95  sq.yd. 

Granite. .     125.00per  M. 


Granite.  4x8 
Granite 

f  4x8x4  dressed . 

[  4x8x4  common 
No. Granite..  . 


FLAGGING— 


t  Manhattan,  4  ft. . . . 
Queens,  5  ft 
6x20-in.  cross-walk. 


sq.ft. 
sq.ft. 
sq.ft. 
lin.ft. 
Ini.ft. 


'  York,  costs  77c.  for  5x16  i 


WOOD  BLOCK  PAVING- 

New  Y'ork 

New  Y'ork .      

New  York 

Boston 

Chicago 

Chicago 

St.  Louis , 

St.  Louis 

Seattle 

Minneapolis , 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Detrdt 

Cinciiiiiati 

Kansas  Ci*v 

Philadelphia 


Size  of  Block       Treatment        Per  Sq.Y'd. 
3  16  $2  09 


2   17 

2  37 
2.17 

3.00(S;3.25 

2. 50(3' 2  75 

i- .  50 

3  00 
Off  market 

2  13 
2  30 
I    bO 

1  80 

2  00 

3  90 

3  45 

4  50 
2,84 
3.00 
2  60 

2  15 

3  50 


CONSTRUCTION  MATERIALS 

SAND  AND  GRAVEL — Price    for  cargo   or  carload  lots  to  contractor  is  as 
follows,  per  cu.yd.: 

. ■ Gravel    ■ 

. U  In.  . -J-  In. i^Sand . 

One                        One  One 

Y'ear                      Year  Year 

Current       .\go    Current       Ago    Current  Ago 

NewYork $1   75       $3  00       S1.75       $3.00     $1.00  $1.50 

Denver 2.50         2  00         2.50          I   80        1.10  I   60 

Chicago 2  00         2  75         2  00         2  75       2  00  2  75 

St.  Louis.  )  fr  (oI^ 0.7.5          I    65          ISO          I    70        I    20  1.70 

Seattle 1 .  50         I   50         1   50         1 .  50       1 .  50  150 

Dallas 2.00          1    75         2.00          1.75       2  00  I    75 

Minneapolis,  "(  pi( 150         2.00          1   50          50  I   00 

Cincinnati. /(  )»( I   00         2.00          1.50         2.00        I   50  1    30 

San  Francisco 2.25         2.50         2.25         2.50       1.50  1   65 

Boston 2  65         2.60         2.65         2.60       2  00  1   60 

New  Orleans 2  084       3.60         2.08|        1    35  I   85 

Los  Angeles,  per  ton 135t       1.55         I  35t         .            120t  130 

Atlanta,  per  ton 1   85         3  00         1.85                       1   25  I   50 

Detroit 2  00         1   85*       2  00         1.85*     2  00  3  50 

Baltin.ore,  per  ton 1.40          l.40t        1.60         1.60t     2  00  70 

Montreal,  per  ton 1   25          1 .  50t        1   50          1.25  1 .  25t 

I'irmir  ghiim.per  ton  (Crushed  slag  used  instead  of  gravel)                 1.S5  \  .lit 

Phi'adilpha 1.50  1.57  U(i0         

Kansas  City 2.00          .      .          2.00          ....        1.20  .... 

*  Fine  white  sand:  Pacific,  $4  ocr  ton;  Ottawa,  $4.50 

t  Freight  from  quarry  to  Los  Angeles  is  70c.  per  ton,  and  is  included  m  above 
price. 

t  Per  cu.  yd. 


CRUSHED  STONE— Prire  for  cargo  or  carload  lots  f.o.b.  city,  unless  stated 
otherwise,  is  as  follows,  per  cu.yd.: 

Current      (Jne  Year  Ago        Curre'ii       One  Year  Ago 

NewYork $17S(&1  Si  i\   90@.2.00  il   75@1  So          $2.15 

Chicago I  60  2  75                   1  60                2  75 

St.  Louis  de;  11  red I  .  65('<'2.00*  1.89              I.65w2.00*          1.89 

Dallas,  de/iveret/ 2.93  2  25                    2   93                  2.25 

San  Francisco 2.25  2  50                  2  25                 2.50 

Boston,   If (irered 3.00*  3.00*idel.i        3  00'                  3  00*ldel.) 

Minneapohs,  <7(  p('i7i(..       2.00  2  00                    2  25                  2  25 

Ka-sas  City.  a(  p/.mi        S.IO  2.35                    3.10                  2.35 

Denver 3. 50  3  50 

Seattle  d  ma-ed 3.00  3  50  del.  i          3  00                  3  50 'del.) 

Atlanta 2.00*  3  25*                  2  00* 

Cincinnati  dWiUfrpd...       2.375  2  30                  2.08                 2.15 

Los  Aneeles 1.60*  1   70*                  T  70*                 1   80* 

Detroit 1.90*  2  00                    190*                2  00* 

Baltimore 1.75*  1.75*                  1   65*                I   75* 

Montreal 2.00*  2.40*                  2   10*                2,60* 

fiiimi- cham  de/irerfd        3.20  ....                     3.10                  .... 

Phildelphia   1.70*  ....                    1.55* 

*Per  ton. 

CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 

H-In.  |-In.  Hoofing  Sand 

Youngstown  District $1   30             $1    30              $2  00              $1    30 

Stcubenvillc  District I   40                140                2  00                1    40 

Ironton  District I   40                1   40                2  00                I   40 

Emporium,  Pa 1    25                I    25                                       I    25 

Ea.  on,  Ciilasaqua,  Pa 100                100                2.00                0  90 

Hirmingham,  .\la 1    05                 1.15                 2.05                 0  80 

Buffalo,  NY,  and  Erie.  Pa 125               I.2S              2  2S               125 

Cleveland,  Ohio 1.20                1.20                1.00 

Eastern  Pennsylvania  and  Northern  • 

New,Icr.sev 120                1.20                2  50                120 

Western  Pennsylvania 1.25                1.25                2.50                1.25 

LIME — Warehouse  prices: 

Hydrated,  per  Ton 

Finishing  Common 

NewYork ilH.SO  $12.50 

Chicago 18  00  

St.  Louis 22  29  19  00 

Boston 23  00  20  00 

Dallas 25  00 

Cincinnati 18.40  1600 

San  Franci-co 22  08  1 8  00 

Minneapolis 29  00  22.00  (v 

Denver 30  00 

Detroit 15.25  1325 

Seattle 27.00  

I,o=  Angeles 30  00  30  00 

Baltimore 15.00  13.00 

Montreal 26.00  2100 

Atlanta 19.00  16.00 

New  Orleans 17  25 

Philadelphia 13  00  11   50 

*280-lb.  bbl.  (net).     tPer  180-lb.  bbl.  (net). 
Minneapolis  quotes  brown  lime:_  Kelly  Is.  w 
Seattle  quotes  hydrated  finishing  lime  in  cloth  si 


Lump, 

per  Bacrel 

Finisbing 

Common 

3.68ft«3.98 

tS.OO&SiS* 

l.40t 

2  sot 

2.50t 

3  35t 

3   lot 

2.75t 

19.00: 

)    i.76t 

1.40t 

2.95t 

ll.50t 

I0.50t 

.i.oot 

2  75t 

3.00* 

I2.00t 

15.001 

ll.OOt 

2.00t 

l.50t 

1.75t 

10  50t 

9  50]: 

tPerton — Refund  of  10c.  per  bbl. 

hitc  is  $1,70,  Sheboygan   $1   55. 
Lcks;  paper  sacks,  $24.00  per  ton. 


NATURAL  CEMENT— Price  to  dealers  per  bbl.  for  500  bbl.  or  over,   f.o.b., 

exclusive  of  bags:  Current     One  Year  Ago 

Minneapolis  (Rosendale) $2.80                $2.80 

Kansas  Citv  (Ft.  Scott) 1   60                  I  .  60 

Atlanta  (Magnolia) 11    00  t.n          11.00 

Cincinnati  (Utica) 1.93                    2  75 

Boston  (Rosendale)  per  bag 85(a>  .95  2.  35 


PORTLAND  CEMENT— Prices  to  contractors  per  bM.  in  carload  lots  f.o.b. 

points  listed  irtlfioti  fcff/.s'    Cash  discount  for  payment  within   10  days  from 

date  of  invoice,  not  deducted. 

Current  ()ne  Month  .\go  One  Y'ear   \go 

NewYork* $J.-'Oi2.30  $2.30  $3.10 

New  York,  alongside  dock  to 

dealers 2  00  2.00 

.'.rsey  City 2.12  2   12  2 .  a9* 

Bo.oton S.50  2.52  J. 41 

Chicago 1.97  1.97  2.17 

Pttsburgh 2.02  2.02 

Cleveland 2.26  2.28 

Detrot 2.17  2.31 

Indianapolis 2.21  2.23 

Toledo S.SO  2.31 

Milwaukee S.18  2.19 

Duluth 1.95  1.95 

Peoria 2,13  2.14 

Cedar  Rapids '. .        2.26  2.28 

Davenport 2  ?1  2.22 

.St.  I.ouis.. 2  20  2  20 

San  Francisct    2 .  84  2 .  84 

New  (Orleans 3 .  20  3  .  20 

Minneapolis 2.2i  2.26 

Denver 2.90  3.10 

Seattle 2.94  J. 10 

Dallas   S.iO 

Atlanta 2.69 

Cincinnati 2,35 

Los  Angeles 3  31 

Baltimore* 2  50 

Birmingham 2  27 

Kansas  City -' .  W 

Montreal 3.10 

Philadelphia    2.21 

NOTE— Bags  10c.  each.  40c.  per  bbl.; 
Current  mill-prices  per  barrel  in  carload  lots,  without  l^gs;  to  contract 

Buffington,  Ind  

Universal,  Pa,  .  

Steelton,  Minn  

Fordwick,  Va. .  ,  , 

Hudson,  N.  Y 

Lehigh  Valley  District 

Kingsport,  Tenn 

Richard  City,  Tenn 

'Delivered  by  truck  at  site  of  work 


2.55 

2.55 
2.37 
3  31 


2  23 


2.17 
2.4J 
2.51 
2.31 
2.51 
2.59 
2.10 
2.43 
2.51 
2.47 
3  45 
3.09 
4.20 
2  41 
3.25 
3.10 
2.85 
3.00 
2.57 
3.21 
2.93 


1.95 
1,90 
1  70 
I  95 
1    95 
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Style 
Number 
032 
049 
06(t 
093 
126 
153 


036P 
053P 
072!" 
097P 
049R 
067K 
08411 
y,:uU-  ii 
I  50-,  200- 


Wcight  in 

Pounds  [ler 

100  sq.ft. 


Pitts- 
burgh. 
Mill 
$0  68 
87 
I  05 
I  35 
I   65 

1  97 

2  26 

2  99 

3  45 

4  00 
4  64 


\cw  York 
$/  OS 
1   -iS 


6  61 
P.WING 

to  ss 
1  u 

1  iO 


Chicago 
V>   76 
98 

1  18 

1  52 

1  87 


S  38 
S  90 

i  .52 


/   li 


1  I6-.  20-.  24-.  28-.  32-.  36-,  40-.  44-.  48-.  5: 
and  300-ft.  length.-.    Galvanized  is  about  1  5 


Dallas 

$1    15 

I   46 

1  80 

2  30 

2  86 

3  40 
3  93 
5  15 
5  96 

7  32 

8  00 


2  02 


24 

1  57 

2  02 
and  56-in.  «-i 
higher. 


rload  loti  per   100  yd.  for  painted 


Gage 
27rR 
26  "B 
25Bn 
24'<B 
22ro 


Weight 
2  3 


Chicago 
$23   36 


Louis 
«23  39 


Price  to  contractors  ; 


24  90 
27  42 
29  33  29. 

34  06 
>u5e  or  delivered  t 


FrancisCi 


26 


Dallas 
$23  30 
27  36 

30  71 

'.7  90  33    16 

33   10 

Manh-ittan,  Bronx 


BARS.  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
R  II. LED  FROM  BILLETS 

^- Warehouse,  l"ncut 


*Pitt!^ 
burgh 
Inches  .Mill 

I  and  larger  $1  50 
f  and  largar  I  53 
i  and  larger  I  60 
I  and  larger  I  75 
i  and  larccr      2    00 

*  Pittsburgh  mill  prices  on  large  tonnages  only. 

Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  c 
Twisted  bars  cut  to  length  take  extra  of  27  a  c.  per  '00  lb, 
ROLLED  FROM  RAH  , 


inghani 
N'ill 

51  70 
1  75 
1  85 

1  95 

2  05 


York 
tS.53 
2.58 

a  68 
s  es 

2  73 


Chicago 


3  OS 


$2  87 
2  921 

2  97! 

3  12! 
3  371 


Chicago 
i  and  larger  tt  60 

\'m 1   65 

i I    70 


Chicago 
.    %1   85 

.      2  10 


Dallas 
$3  50 
3  55 
3  60 
3  73 
4.00 


Louis 
n  15 
2  40 


Fran- 
$e  75 


Dallas 
$3  50 
3  75 


BRK^K — Contractors  price  per  1.000  in  cargo  < 


rload  lots  is  as  folio 


On 


Current      Month  \g 

New  York  (del.) $20  40  $1 7  40"  1 8. 40  $22  70 

New  York  (at  dock)...      14      15  14(.il5 

1 1  00  1 1   00 

16  00  16  00 

14  00  14  00 

;/  on  12  63 

13  50  13  50 


^-  Paving  Block  ^ 
3-inch*         4-inch* 
$49   30 


■Chicago 

St.  Louis,  salmon 

Denver,  salmon 

Dallas 

San  Francisco 

Los  Angeles 

Boston  (del.) ,  , 

Minneapolis  (del.).... 

Kansa.sCity   

Seattle 

Cincinnati 

Montreal  (del.) 

Detroit  (del.) 

Baltimore  (del.) 

Atlanta 

New  Orleans 

Birmingham 

Philadelphia   

•  For    paving   block 
plant.  Baltimore. 


HOLLOW  riLE- 
tng  tile. 


50 


14   50 
14  00 


15  50 
17  00 
15  00 
14   50 


14  no 
;~  no         19  00 

lb   00  16   00 

16.50     17  00  15  00 

20  00  20  00 

9  00  9  00  15  00 

/-'  50  14  00  25  30 

10  50  1 1    30  

16  00  16.00         

r    3',x8',x3  and    3!x8!x4  respectively 


15  00 
15  00 

13  DO 
25  00 

18  00 

14  50 
25  00 

24("  26 
22  00 

19  00 
21  (.'22 

20  no 
20  00 

20(.'  25 


$44  50 
34  00 


42   00 


48  00  33  30 
41    00  .  . 

ion  00  120  00 

41    30  44  00 
36  OOt        . .      .  . 

40  00  


Price  per  block  in  carload  lots  to  contractor  for  hfillow  build- 

pw  York Perth 

San         Amboy 


on 

T-,ick 


#0    11120   $0   2444 
16670  3259 

20S40         4343 


4x12x12 

6x12^12 

8<I2<I2 
10x12x12 
12x12x12 
*  3  per.  off  for  cash. 


Boston 

Minneapolis  (f.o  b.  can). 
Ml.  r,capolis  (delivere.1)    . 


Chi- 

$0  0821 
0950 
1295 
1584 
1811 

4x12x12 
$0  0960 
0672 
0732 
0670 
08} 
08 
10 
103 


Phila- 
delphia 
$0  095 


$0  08  to  lOK 


:H  $0  17890 
21050 
27370 


.143 
.175 
.183 
.26 


Francisco,  Philadelphia  and  Nr 


095 
»  York  ouot* 


1785 
on  hnll'.i'  pnrtition  tile 


STRUCTURAL  MATERI.VL— Following  are  ba=e  prices  f.  o.  b.  miU.  Pitt-'burgh 

and  Birmingham  together  with  q  notations  per  1 00  lb.  from  warehouses  at  places 

named:  Bir- 

*Pitt3- 

burgb, 

.MM 

Beams.  3  to  15  in 1.50 

Channel.  3  to  I5in.  ..         1.50 
.^ngle,-.  3  to  6  in.,  J  in. 

thick 1.50 

Tees,  3  in.  and  larger. . .       1 .  50 

Plat<^=; 1.50         _       ,  „„       ^   ,.,       ,  „,       , 

*  Pittsburgh  mill  price  on  large  tonnages ;  small  tonnages  $  1 .60  per  1 00  lb. 


ming- 
ham 
iliU 

New 
York 

Dallas 

St. 
Louis 

Chi- 
cago 

San 
Fran- 
cisco 

«l.75 
1.75 

$2.64 
2.63 

$4  00 
4  00 

«2  971 
2  975 

tS  63 
i.63 

is  10 
3  to 

1   75 
1.75 
1   75 

2.63 
2.  63 
2  63 

4  00 
4  00 
4  00 

2  97i 
2  97S 
2  97i 

S.6S 
2.63 
2  63 

3  10 
3  to 
3  to 

RIVETS — Thef  >llo«ing  quotations  are  per  100  lb.: 
STRUCTURAL 


-—  New  York  ^ 
Pittsburgh,  Current       One 
Mill 


-  Warehouse  - 


;  in.  and  larger        i2.25 


J  in.  and  la.'ger 

{  and  H 

\  and  ^. ..... . 

Lengths  shorter 
take  an  extra  of  23 


2.35 

2.50 

2.73 

than  I 


Chi- 
Yr.  Ago      cago 
»3.30     $5  23       $3  43 

CONE  HEAD  BOILER 

3.60  6  00  3  53 
3.76  6  15  3.68 
4  00 

1.  take  at 


6  40         4 
extra  of  50c. 


St. 
Louis 
$3  77; 


3  87! 
3  87; 
3  87i 


San 
Fran- 
cisco 
ti  50 


$5  50 


h.60 
5  00 


Lengths  between  I  i 


5  65 

5  80 

6  05 
and  2  in. 


NAILS — The  foUownng  quotations  are  per  keg  from  warehouse; 

Pittsburgh.                                San  St.  Mon- 

Mill                Chicago    Francisco    Dallas  Louis  trcal 

Wire «2  50                 $3.25         ».J.90         $5  00  #3.48  $4  95 

Cut 2  25                  6   10          5.90           7.75  4  08  S  00 


PREPARED  ROOFINGS— Standard  grade  rubbered  .surface,  complete  with 
nails  and  cement,  costs  per  square  as  follows: 


l-IMv 
l.c.l. 


2-Ply  3-Ply 


l.c.l. 


l.c.l. 


l-PIv 

I.C.I. 


No.  I  grade.. 
No.  2  grade.. 


l.c.l, 
$2  28 


3-Ply 

Lc.l. 


$2  08  $2  38  $2.80  $192  $2  28  $2.70 

■    1.77  2  08  2  45  I  67  I    98  2.35 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  s.|,ft,  costs  $1,90  per  roll 
in  carload  lots  and  $2, 1 5  for  .smaller  quantities  fob  Philadelphia, 

Shingles,  red  and  green  slate  fiDish,  cost  $5.40  per  .square  in  carloads;    $5,65  in 
smaller  quantities,  in  Philadelphia, 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft %2  00 

Tar  pitch  tin  400-lb  bbl  ).  per  100  lb I  85 

Asphalt  roofing  (in  barrels),  per  ton,  f.o.b.  plant* 47  50 

Asphalt  felt  (light),  per  ton,  f.n..).  plant* 67  itO 

Asphalt  felt  (hea\'>'),  per  ton,  f.o.b.  plant* 68.50 

*  Delivered  in  Metropolitan  Dist.,  $3,00  additional. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 
ba.se  quotations  fromlmiU: 

Pittsburgh,  San 

Large             St.  Fran-  New 

Blue  Ann     led                           Mill  Lots  Louis  Chicago  cisco  York 

Nolo $2  25  $2  871  $3  38  $J  10  $3  28 

No.  12 2  30  2  92!  3  43  i  15  3  33 

No.  14 2  35  3  97'  3  48  ^  .'0  3  38 

No.  16 2  55  3  07j  3  58  i  30  3  48 

Black 

•Nos    I8and20 2  85  3  95  3  95  «  «)  3  80 

•No-   22  and  24 2  90  4  00  4  00  .5  <J  3  85 

•No.  26 2   95  4   05  4   05  .5.50  3  90 

•No.  28 3  OO  4   15  4   15  4.60  4  00 

Galvaniicd 

No.  10 3  00  4.15  4   15  ...  4  00 

No.  12 3  10  4.25  4.25  S.55  4   10 

No.  14 3.10  4.25  4  25  «  5:'.  4.10 

Nos.  l7to2l 3  40  4  55  4  55  S  S5  4  40 

No.   22  and  24 3  55  4  70  4  70  6  00  4  55 

.Nos25and26 3  70  4  85  4  85  6  i.i  4  70 

.No.  28            4  00  5  15  5  15  6  45  5  00 

•For  painted  corrug»te<l  sheet-  add  30c  per  1,000  lb.  for  5  to  28  gage;  25e  lor 
19  to  24  gages-  for  galvanised  corrugated  sheets  add  15c.,  all  gages. 


LINSEED  OIL — Tbc«  prices  are  per  gallon: 
New  York 


B  •«  in  barrel  ( 5  bbl.  Iot«) . 


Current 
$0  77 


^>ar    Ago 
to  80 


Current 


Yew  Ago 
10.41 
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WHITE  AND  RED.LEAD- 


-Kase  price 
Hod 


White 

Current       ^'r.  Ago 
Dry  Dry 


lOO-lli.  keg 

25  ami  50-lb.  kegs. 

I2j-lb.  keg 

5-lb.  cans  

l-lb.  eaiis  


Drv 
12  25 
12  50 
12  75 
15  25 
17  25 


III  oil 
B  75 

14  on 

14  25 
16  75 
18  75 


13  00 

13  25 

13  50 

16  CO 


In  Oil 
14    50 

14  75 

15  00 
17  50 
19   50 


III  Oil 
12  25 
12  50 
12  75 
15  25 
17  25 


III  Oil 
13  00 
13  25 
13  50 
16  00 
18  00 


LUMBER 


Prices  «-hol.>;ile  t  •  deiile 


.1   ;ifl  lul 


San  Francisco — Prices  of  rough  Douglas  fir  No.  I  eonini 
load   lots: 

Lumber  Prices  to   Contractors  in   Yards  at  Sal 

6-8  and            10- 16- 18  and  22  and 

12  Ft.                    20  Kt.  24  It.  25  to  32  Ft. 

3\3.iiicl4      $28   00                   $31    00  $34   00  $36  00 

3x6  and  8 28   00                     3100  32   00  34  00 

4x4-6  and  8   30  00                     33  00  34  00  36  00 

3x10  and  12 30  00                     32   00  34   00  36  00 

3x14         31    00                    33  00  35  00  37  00 

4x10  and  12    32   00                     34   00  36   00  38  00 

4x14       33  00                    35  00  37  00  3')  00 

24  Ft.  and  Under          25  to  32  Ft.  33  to  40  Ft 

6x10 $33  00  $35  00  $37  00 

6x14      35   00  37   00  39  00 

8x10      33  00  35  00  37  00 

3x14 35  00  37  00  39  00 

New  York,  Chicago,  St.  Louis  an.1  Detroit — Wholesale  prices  to  dealens  of 
long  leaf  yellow  Jiine. 

New  York* . Chicago 

20  Ft.  22-24  20  Ft  22- 

aiid  Inder  Ft.  and  Ind.  r  24  Ft, 

3x4  to    8x8 $38  00  $39  CO  $40  00  $42  00 

3x10  to  10x10  4100  42  00  42  00  44  00 

3xI2to  12x12      44   00  45   00  44  00  4G  00 

3xl4to  14x14  47  50  48  50  48  00  SO  00 

3xl6to  16x16  52  50  53  50  53  00  55  v,0 

3xl8lo  18x18     60  00  6100  59  00  6100 

4x20  t.i  20x20     70  00  71   00  66  00  68  00 

*  Wholesale  price  to  dealers;  to  contractors,  on  lighters  or  cars,  alioiii  $5 
additional.      Short  leaf  pine  up  to  14  x  14  costs  $1  5  per  M.  less, 

.St.  Louis:  Yellow  pine.  lOOi  20  ft.  long.  3  x  4  to  6  x  6,  $20  00;  3  x  8  to  8  x  8, 
»19;  3  X  12  to  5  X  12.  $25;  3x  14to5x  14.  $28;  3x  16  to  4  x  16,  $32;  12  x  14  to 
14  X  14.  jl27 

Detroit— Norway  pine  2  in.  x  4  in,,  10  ft.  x  16  ft.  long.  $35,  2  in,  x  12  in,,  10ft. 
X  16  ft.  long.  $37;  short  leaf  yellow  pine  2  in  x  4  in.  9  ft  x  12  ft,  long,  $27.50 
2  in.  X  8  in  .  18  ft,  x  20  ft,  long.  $3  I ;  vrllow  pmr  li...,riTi^  \..  I  <-oi,,i,i,,n  I  in  x  3  in., 
$39   75,  I  in    X  4  in..  6  ft,  x  12  ft.  lonj;,  i'^7  It    xrll,,u  ,, si,,,, lap  $37,00 

Over  24  ft.— .\dd  $1  for  each  additional  2  M  i.  !.  n^lh  uii  to  30  ft.  for  .sizes 
12  X  12  and  under,  for  .sizes  over  12  x  12  add  $2.  loi  nieidiantable  add  $2  to  size.s 
10x10  and  under,    p^or  pine  add  $2  to  tlie  price  of  merchantable  for  all  .sizes. 

Other  C^ities 


Boston    $50  00 

Seattle     

New  Orleans 28   00 

Baltimore 36   50 

Cincinnati 42   00 

Montreal     78  00 

Los  Angeles 

Denver 

Minneapolis  40  00 

Atlanta ^\i  ilO 

Dallas 33  00 

KansasCity 33  00 

Birmingham 20  00 

Philadelphia 32  00 


:  20  Ft   and  Under 20  Ft.  a 

Hemlock      Spruce    '      I', 
00       $55  00       $45  00       $54  00 


30  00 
85  00 

4i  00 


68  00         78  00 


i2.00 
.  X  16  Ft- 


t  )rleans,  at  mil] 


65  00 
35  00 
62  50 
120  00 


25  00 
38  50 
46  00 
78   00 


34  »0 

.(i;  110 
26    00 


32  00 
36  50 

33  50 
80  00 


Den\-f 
Mil 


38   50 

n  00 
32  00 


64  00 
100  00 

it  on 


$48  00 
16  50 

19   50 


80  00 
63  00 
30  25 
34  75 


Atlanta        

Dallas     

Kansas  City ___ 

Birmingh.am      18  00  18  00  ..    .. 

Philadelphia 10.00         Jo .  iO  37.00          JS.OO          in. 00 

^lontreal — Up  to  32  ft.;   over  which,  $3.00  per  M.  increase  up  to, 30  ft. 

Birmingham — Quotes  carload  lots,  f.r.b.  sidings.  $2  additional  per  M.  ft.  for 


doliv 

Bostcn  and  Cii 
Denver— Quote 


innati — Prices  to  contractors  in  carload  lots,  f 
dealers  prices  to  contractor  on  large  projects. 


FREIGHT  RATES 


On  finished  stool  products  in  the  Pittsburgh  district,  including  plates,  strut- 
tural  shapea,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the  following 


ntsper  100  lb.,  in  carloads  of  36.0CK)ib.: 

$0  331  Detroit         $0  32-'. 

76i  Kansas  Citv      81  i 


Chi 


nati. 


ifi.  Coast  (all  rail) I   66^ 


Cleveland . 

Denver I 

>::  Minimum  carload,  40,000Ib 
fMinimum  carload,  50.000  II.  .  - 
or   steM  products. 


«1  only:    80.000,  lb,  for  other  iron 


CONTRACTORS'  SUPPLIES 

STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.  b.  I'ltt- 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$i.o.3C«:l   80  $t   80  «  00 


Hercules  red  strand,  all  constructions 

Patent  flattened  strand,  special  and  east  steel 

Patent  flattened  strand,  iron  rope 

Plow  steel  round  strand  rope 

Special  steel  round  strand  rope 

Cast  steel  round  strand  rope 

Round  strand  iron  and  iron  tiller 

Galvanized  steel  rigging  and  guy  vcic 

Galvanized  iron  rigging  and  guy  ropr     

California,  Oregon,  Nevada  and  Witshington 
count  for  Eastern  forrifory. 

Wyoming.  New  Mexico  and  Colorado:  Pise 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  tliscoui 

Montana,  Idaho  and  Utah:  Discount  lOpoii 
territory. 

North  Dakota,  Nebraska. 
lc's.s  than  rliscount  for  I'-astem 


cgular  grade-  nf  bright  and  galvan- 

Eastcrn  Territory 

New  York 

and  East  nf 

Misi^ouri  River 

30% 


13% 
^5% 


i7h% 

+^5% 

Discount   5  points  less  than  dia- 


3  points  less  than  discount  fo: 


Okhdir 


MANILA  ROPE— For  rope  smaller  than  J-in.  the  price  is  I  to  2c.  extra;    while 
for  tiuantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.     The 
uber  of  feet  per  pound  for  .the  various  sizes  is  as  follows:    |-in..  8  ft.,  ,'-in..  6; 
"  *     4  in.     Following  is  price  per 


Boston 

New  Voik 

Chirago 

Minneapolis.. 
San  Francisco 

Atlanta 

Denver 

Cincinnati 

Dallas 

Phil-d.-lpliia. 


2  ft.  10  in.;  IJ-i 
1200-ft.  coils: 
$0  20 


\l..l,t1..:i 

Drtn.it 

ISaltilHol 

Kansas  f 

EXPLOSIVES— Price  per  pound  of  d.\namite 


New  York... 

Boston 

Kansas  City . 

.Seattle 

Cliicago 

Minneapolis. 

.St.  Louis 

Denver 

Dallas 


3075 

$0  3425 

24 

275 

-'1 

".'* 

1875 

2125 

2275 

2525 

2274 

2530 

26 

295 

2350 

27011 

29 

375 

25 

29 

2675 

3025 

2550 

27 

2475 

2725 

22 

26 

165 

205 

777c 

.3073 

PILES — Prices  per  lineal  foot,  pine  piles  n-ith  bark  on,  f.o.b.  NV«  York. 


Di.imeters 
11,  at  butt..  ,  , 
n, — 2  ft.  from  butt , 
n.— 2  ft.  from  butt, 
n. — 2  ft.  from  butt, 
n.— 2  ft.  from  butt, 
n.— 2  ft,  from  butt. 


Points 


Length 

13.1  rue 

Hail 

to  50  ft. 

$0    14 

$0    19 

to  59  ft. 

0    181 

0  25 

10  69  11. 

0   21 

0.271 

to  69  ft. 

0   24 

0   32) 

to  79  It, 

0    26 

0   34} 

to  89  ft 

0    33 

0.42 

SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  produce™ 
New  York.       In  Cliicago  and  St.  Louis  the_  quotations  are  per  net  ton  and 


cover  delivery  at  the  bu 


i  works,  including  freight  transfer  charges. 


NVw  York 

No.  1  railroad  wrought   $10  50 

.Stove  plate 10   5n 

No.  1  machinery  ca.-t .  It.   ill 

Machine  shop  turning-  4  OOi"  5  00 

Cast  borings 7  SOl"  8  00 

llailroad  malleable  oast    .^"  -'" 

Re-rolling  rails O.SOCmlO.OO 

Uela.ving  vails i7(ai« 


Chi. 

age 

$11 

50 

i; 

11(1 

13 

5(1 

4 

00 

5 

50 

1/ 

50 

13 

0(1 

,  30 

00 

St, 


.OUID 

$13  50 
13  50 
16  00 
6  50 
8  50 

11  00 

12  00 
27  00 


SHIP  SPIKES,— Current  prices  per  1 00  lb 


lu 

.San  r 

Galv. 

"'"''fi'laek 

....      $9   10 
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Conflicting  Society  Dates 

lyTUCH  criticism  was  heard  at  the  annual  meetings  of 
iVX  the  American  Society  of  Civil  Engineers,  the 
Associated  General  Contractors,  and  the  American  Road 
Builders'  Association,  of  the  fact  that  these  three 
organizations  held  their  meetings  in  the  same  week. 
It  is  of  no  avail,  now,  to  ciy  over  the  spilt  milk.  The 
important  thing  is  to  prevent  a  repetition  in  the  future. 
An  agency  is  needed  which  will  record  dates  of  pros- 
pective society  meetings.  We  suggest  it  is  an  activity 
for  the  Federated  American  Engineering  Societies. 


Arms  Conference  Results 

IT  WILL  be  recalled  that  this  journal  hailed  with 
enthusiasm  the  calling  of  the  Limitation  orf  Arma- 
ments and  Far  Eastern  Conference.  The  enthusiasm 
was  heightened  by  the  great  stroke  of  Secretary  Hughes' 
opening  address.  We  saw  in  the  conference  not  merely 
the  obvious  and  most  important  possibility,  a  contribu- 
tion to  peace,  but  an  economic  result — in  a  more  confi- 
dent and  less  burdened  industrial  world.  We  preferred 
to  stress  the  latter  aspect  because  it  is  the  one  allied 
with  that  part  of  our  readers'  life  interests  which 
Engineering  News-Record  is  designed  to  serve. 

Now  we  are  at  the  close  of  the  conference.  What  ai'e 
the  results?    Have  the  expectations  been  realized? 

For  ourselves  we  answer  that  the  fruits  have  exceeded 
the  promise.  In  the  arms-limitations,  the  Pacific  and 
the  China  treaties  we  have  accomplishments  that  in 
peace-making  possibilities  are  epochal.  They  contrast 
strongly  with  previous  conferences  between  nations, 
when  the  machinations  of  .statesmen  playing  with  the 
lives  and  liberties  of  millions  have  resulted  in  a  peace 
that  contained  the  germs  of  war  and  was  but  the  breath- 
ing spell  in  which  the  combatants  prepared  for  inevi- 
table battle! 

The  conference  has  stopped  naval  rivalry  between  us 
and  the  only  nation  financially  able  to  give  us  a  naval 
race.  It  has,  by  the  same  act,  rolled  back  indefinitely 
danger  of  war  between  us  and  Japan — shall  we  not  also 
say  with  Britain,  even  though  there  were  no  clouds  or 
occa-sioiis  for  disagreement  visible.  It  has  removed  the 
early  likelihood  of  aggression  in  China,  recognized  since 
the  European  Armistice  as  the  greatest  danger  in  world 
politics. 

Consequent  on  these  accomplishments  has  come  a 
spreading  of  confidence  throughout  the  business  world. 
There  is  relief  from  the  prospect  of  a  heavy  burden  for 
armaments  and  freedom  from  the  intangible  but  never- 
theless existent  fear  of  war  between  the  United  State.t 
and  .lapan.  These  are  economic  gains — second,  it  is 
true,  to  the  larger  benefit  of  .saving  of  human  life — but 
gains  that  in  the  present  state  of  world  bu.sine.ss  will 
react  to  the  benefit  of  individuals  everywhere. 

We  are  fully  aware,  of  course,  that  the' real  ju.stifica- 
tion  for  our  enthusiasm  must  be  looked  for  ten  and 
twenty  years  hence.    It  may  be  premature.    The  imme- 


diate gain  may  be  followed  by  a  lapse  from  present  high 
thinking.  Nevertheless,  the  conference  has  elevated 
moral  leadership  to  a  new  plane  in  international  affairs. 
We  shall  see  whether  that  appeal  goes  beyond  the  states- 
men and  enlists  the  sympathy  of  the  common  people  of 
every  land,  so  that  they  may  exert  themselves  and  stand 
fast,  as  we  do  in  America,  against  aggression,  for  peace 
and  for  upright  dealing  between  nation  and  nation. 
These  results  are  good  as  they  stand.  The  immediate 
effect  is  excellent.  The  accomplishments  are  all  that 
could  be  expected. 


The  Knickerbocker  Theater  Disaster 

RELUCTANTLY  the  mind  accepts  as  real  the  strange 
.  sequence  of  events  revealed  in  the  collapse  of  the 
Knickerbocker  Theater  in  Washington.  The  circum- 
stances of  the  tragedy  are  unprecedented  in  modern 
building  construction,  but,  though  a  deep  shadow  of  the 
unexplained  conceals  the  ultimate  moving  causes,  the 
course  of  the  final  catastrophe  is  so  obvious  as  to  compel 
belief  in  spite  of  its  strangeness.  Once  the  facts  are 
accepted  they  utter  certain  insistent  warnings,  which, 
together  with  the  great  toll  of  death,  will  make  the 
Knickerbocker  Theater  long  remembered. 

From  the  tangled  remains  of  the  structure  one  may 
read  that  the  building  gradually  wedged  itself  apart 
during  the  four  years  since  its  erection.  It  was  strong 
enough  to  bear  its  loads,  but  it  was  flimsy  and  lacked 
bond;  under  the  peculiar  conditions  of  its  plan  and 
arrangement  this  fault  led  to  its  destruction.  That  the 
final  moment  when  it  lost  its  coherence  and  fell  a  wreck- 
heap  came  at  a  time  when  the  theater  wa.s  occupied 
seems  but  the  evil  play  of  fate. 

So  much  can  be  learned  from  the  ruins.  More  will 
probably  never  be  determined.  Why  the  roof  and  walls 
wedged  them.selves  apart  remains  an  unanswered  ques- 
tion, nor  is  it  likely  to  be  answered  by  anything  more 
positive  than  inference.  The  effects  of  expansion  and 
vibration  are  not  amenable  to  calculation  or  test,  and 
it  is  these  effects  that  must  be  looked  to  as  the  agencies 
of  destruction. 

Bolts  and  anchors  to  tie  together  the  roof  and  wall-s 
would  doubt le.ss  have  prevented  or  postponed  the  coU 
lap.se.  But  it  will  not  do  to  write  down  this  statement 
as  a  blanket  indictment  and  record  the  ca.se  as  simply 
one  of  negligence  in  planning  or  building.  Bolts  and 
anchors  have  been  omitted  in  other  buildings,  and 
though  such  practice  ever  was  faulty,  and  more  than 
elsewhere  was  faulty  in  the  Knickerbocker  structure, 
yet  it  has  not  previously  been  convicted  by  disaster. 
Careful  designers  have  always  braced  and  tied  their 
structures  .securely,  but  so  far  as  anchorage  is  con- 
cerned they  did  this  more  as  a  matter  of  prudence  than 
as  one  taught  by  failures. 

Buildings,  and  abn^'e  all  roofs,  have  been  regarded 
quite  universally  as  dead-load  structures  in  fhe  fullest 
meaning  of  the  term:  as  structures  devoid  of  inherent 
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possibility  of  shift  or  displacement.  That  view  is  seen 
to  be  wrong.  In  the  Knickei'bocker  at  least  it  was  ter- 
ribly wrong,  and  potentially  it  is  just  as  wrong  for 
many  another  building.  Sound  building  practice  must 
take  fidl  account  of  the  possible  cumulative  effect  of 
even  slight  motions  or  vibrations.  It  miist  look  upon  its 
structures  as  live-load  structures.  The  emphasis  placed 
upon  this  view  is  the  outstanding  gain  from  the  collapse. 

No  alarm  need  be  felt  concerning  ordinary  buildings 
because  the  Knickerbocker  Theater  collapsed  without 
warning  after  a  period  of  satisfactory  service.  The 
Knickerbocker  was  not  an  ordinary  building.  It  in- 
volved quite  exceptional  conditions. 

It  contained  as  a  main  element  of  its  structure  a 
curved  wall,  a  long,  thin  wall  lacking  solidity  and  mass, 
much  broken  by  doors  and  windows  and  devoid  of  stiff- 
ening by  piers.  Upon  this  wall  the  designers  supported 
a  truss  load  of  fifty  tons.  Entering  the  wall  at  a  sharp 
angle — another  most  remarkable  condition — the  truss 
nevertheless  was  placed  not  upon  a  square  seat  but  upon 
one  directly  in  the  face  of  the  wall.  In  this  combination 
even  the  normal  deflection  of  the  truss  under  the 
weight  of  the  roof  introduced  a  canting  effect  and  ex- 
erted a  slight  push  against  the  wall. 

There  was,  thus,  an  initial  disturbing  force.  By 
reason  of  the  curved  wall  and  the  skew  truss  bearing, 
expansion  and  contraction  mo^'ements  of  wall  or  roof 
took  on  an  abnormal  importance.  Further,  a  perceptible 
tremor  was  set  up  by  passing  street-cars.  The  building 
contained  an  organ,  whose  notes  may  have  been  capable 
of  setting  up  vibration,  and  seated  in  the  roof  framing 
it  had  large  motor-driven  ventilating  fans  whose  hum- 
ming noise  often  was  noticed  by  spectators.  It  is  from 
these  conditions  that  conclusions  as  to  the  genesis  of  the 
collapse  must  be  drawn,  for  no  other  causative  factors 
have  been  discovered.  And  these  conditions  must  be 
taken  into  account  in  judging  of  the  relation  of  the  case 
to  the  safety  of  other  buildings. 

The  precise  weight  of  the  several  factors,  and  how 
far  they  should  have  been  provided  for  in  the  original 
plan,  will  doubtless  be  among  the  subjects  of  discussion 
in  the  official  inquiry.  But  however  exceptional  the 
present  case,  a  simple  reference  to  the  inevitableness  of 
vibration  and  expansion  in  buildings  and  to  the  possi- 
bilities of  imperfect  bearing  of  heavy  members  on  their 
supports  will  suffice  to  validate  the  general  principle 
that  unless  buildings  are  planned  with  due  regard  to 
their  live-load  character  they  will  be  subject  to  danger 
— slight,  no  doubt,  but  definitely  present. 

Two  months  ago,  after  the  American  Theater  collapse 
in  Brooklyn,  it  was  urged  in  these  pages  that  heavy 
superstructure  concentrations  should  be  carried  integ- 
rally by  supporting  framework,  so  that  the  structural 
parts  of  important  buildings  will  form  a  rigid,  self- 
contained  skeleton.  From  the  facts  of  the  Knickerbocker 
disaster  there  emerges  the  clear  showing  that  this  prin- 
ciple should  have  primary  and  universal  application  to 
theaters  and  other  buildings  of  public  assembly,  in- 
volving a  large  hazard  to  human  life.  Columns  under 
trusses  and  girders,  securely  braced  to  form  a  frame- 
ivork  capable  of  resisting  all  forces  acting  on  the  com- 
pleted building,  should  be  made  mandatory  in  our  prac- 
tices and  our  regulations  governing  building.  There  is 
no  reason  why  we  should  continue  to  be  bound  by  the 
traditions  of  former  ages,  which  made  a  virtue  of  utiliz- 
ing masonry  walls  for  heavy-duty  service  because  better 
materials  of  support  could  not  be  had. 


Building  codes  are  also  brought  into  the  focus  of 
attention  by  the  case  before  us.  Regrettable  as  it  may 
seem,  the  fact  is  that  the  construction  of  the  Knicker- 
bocker Theater  was  in  full  accord  with  the  requirements 
of  the  Washington  building  code.  Still  more  regret- 
table, one  of  the  prime  weaknesses  of  the  ill-fated  struc- 
ture was  founded  on  what  appears  to  be  error  or  over- 
sight in  that  code,  namely  that  no  separate  provision 
was  made  for  theater  walls,  so  that  the  rules  set  up  for 
ordinary  building  walls  automatically  applied  also  to 
the  walls  of  a  theater.  It  was  under  this  provision  that 
a  hollow-tile  wall  18  in.  thick  was  erected  to  support  a 
50-ton  truss  load  at  a  height  of  nearly  40  ft.,  and  that 
it  was  cut  into  a  meshwork  of  windows  and  doors  to 
resemble  an  apartment  house — avowedly  in  order  to  har- 
monize with  the  character  of  the  neighborhood.  There 
will  be  occasion  for  revising  and  improving  the  Wash- 
ington code. 

What  may  be  accomplished  by  code  Improvement  is 
strictly  limited,  however.  Building  codes  cannot  assure 
safe  buildings.  They  cannot  take  the  place  of  construc- 
tional skill  and  knowledge.  In  the  Knickerbocker  case 
the  code  was  relied  upon  as  the  sheet-anchor  of  safety. 
Walls  were  designed  as  the  code  demanded;  for  that 
reason  they  would  be  safe!  Steel  roof  framing  was 
designed  (by  the  steel  contractor),  in  changing  the 
original  design  prepared  by  a  consulting  engineer,  with 
no  other  stipulation  than  that  the  design  must  be  ap- 
proved by  the  city  bureau  of  buildings.  Such  depen- 
dence upon  the  guardianship  of  code  and  routine  ad- 
ministrative process,  though  in  good  faith,  is  an  easy 
path  to  destruction.  It  is  not  uncommon  among  archi- 
tects, we  fear — and  no  engineer  was  involved  in  the 
Knickerbocker  case  in  authoritative,  responsible  posi- 
tion. Fostered  by  excess  of  detail  in  code  requirements, 
this  dependence  upon  formal  rules  needs  to  be  combated 
by  simplification  of  codes  rather  than  by  increase  in 
detail  and  complexity. 

Safety  in  the  last  analysis  rests  upon  the  personal 
responsibility  of  architect  and  builder. 


For  a  Joint  Port  of  New  York 

ON  ANOTHER  page  of  this  issue  there  is  presented 
in  as  extended  form  as  space  allows  the  engineer- 
ing defence  of  the  plan  proposed  by  the  city  of  New 
York  for  the  development  of  its  port.  In  next  week's 
issue  there  will  appear  the  latest  analysis  by  the  Port 
of  New  York  Authority  of  its  solution  of  the  same  prob- 
lem, a  solution  which  has  been  fully  outlined  in  these 
pages,  but  for  which  up  to  now  there  have  not  been 
given  the  cost  figures  which  in  the  latter  report  are 
made  public.  These  two  statements,  much  more  fully 
presented  in  the  original  documents  of  the  two  bodies, 
will  place  before  engineers  some  technical  facts  which 
have  been  lost  in  the  fog  of  political  discussion.  In  our 
opinion  these  facts  lead  to  the  conclusion  that  the  Port 
Authority  should  be  authorized  to  go  ahead  with  its  by 
no  means  perfect  scheme  and  that,  thereafter,  every 
effort  should  be  made  to  effect  a  compromise  with  the 
city  so  that  the  development  of  the  port  can  proceed. 
Speaking  academically,  engineering  factors  should 
govern  in  the  selection  of  a  proper  plan  for  the  port. 
Practically,  however,  political  influences  and  legislative 
procedure  seriously  affect  the  solution  of  the  current 
dilemma.  After  many  years  of  effort  the  states  of  New 
York  and  New  Jersey  are  about  to  pass  the  final  acts 
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legalizing  a  joint  control  of  the  port,  an  economic  con- 
junction obviously  necessary  and  one  which  was  prac- 
tically demanded  by  the  Interstate  Commerce  Commis- 
sion decision  refusing  a  freight  differential  to  the  New 
Jersey  district.  The  separate  state  bills  are  written  so 
as  to  compel  the  Port  of  New  York  Authority  to  proceed 
along  certain  very  definite  lines  of  physical  construction, 
and  no  deviation  from  those  lines  is  permitted  except  by 
future  legislative  enactment.  The  city,  on  the  other 
hand,  is  ordered  by  a  state  law  to  start,  within  two 
years,  the  construction  of  a  tunnel  under  the  Narrows, 
which  must  be  self-supporting,  and  this  tunnel  is  not  a 
part  of  the  Port  Authority  scheme.  In  order  to  make 
this  tunnel  self-supporting,  the  city  has  planned  con- 
necting water-front  lines  in  Long  Island,  a  railway  and 
classification  yards  in  Staten  Island  and  a  bridge  across 
Arthur  Kill  to  New  Jersey  and  has  suggested  an  coiter 
belt-line  in  New  Jersey  which,  it  thinks,  will  be  so 
attractive  that  the  trunk  line  railways  will,  in  their  own 
interests,  be  required  to  finance  it. 

If  the  port  bills  go  through,  and  the  city  continues  in 
its  present  intention,  there  will  be  little  if  anything 
done,  because  no  community  will  allow  itself  to  be 
saddled  with  two  schemes  of  such  magnitude  and  cost 
which  contain  duplicating  features.  Some  compromise 
must  be  reached,  and  that  compromise  must  be  on  an 
engineering  basis.  In  the  end,  then,  engineering  con- 
siderations must  govern. 

It  may  be  laid  down  as  a  basic  engineering  principle, 
not  susceptible  of  contradiction,  that  the  freight  traffic 
in  and  out  of  the  New  York  port  district  must  be  treated 
as  a  whole,  regardless  of  state  or  city  lines.  That 
means  that  not  only  should  the  great  ocean  traffic  of  the 
port  be  carried  through  the  district  at  the  least  expense 
but  that  it  should  discommode  as  little  as  possible  the 
internal  activities  of  the  district.  It  means  that  the 
various  industrial  districts,  actual  and  potential,  in  both 
states  should  be  encouraged  by  proper  rail  connections. 
It  means  that  the  great  eastern  coast  rail  traffic  should 
be  by-passed  around  congested  areas. 

The  city's  scheme  answers  these  requirements  only  in 
part.  It  does  by-pass  coast  freight,  but  by  a  route 
below  the  center-of-gravity  of  trunk  line  traffic;  it  re- 
lieves congestion  in  Manhattan  and  New  Jersey,  but 
only  insofar  as  it  removes  from  those  districts  the 
freight  now  going  through  them,  it  encourages  those 
industrial  areas  that  lie  in  the  boroughs  of  Rich.mond, 
Brooklyn  and  Queens  and  tends  to  build  up  the  ocean 
terminals  that  are  or  may  sometime  be  in  those 
boroughs.  It  is,  in  effect,  a  New  York  City  scheme,  with 
the  biggest  part  of  New  York  City,  that  is  Manhattan, 
left  out.  Furthermore,  it  depends  for  its  success  on  the 
approval  of  the  trunk-line  railways,  which,  according  to 
a  letter  they  have  just  sent  to  the  city,  have  decided  that 
they  cannot  use  the  Staten  Island-Narrows  route. 

The  plan  of  the  Port  Authority  answers  all  orf  the 
requirements  but  two;  it  puts  Staten  Island  (and  the 
city's  new  $28,000,000  Stapleton  piers)  on  a  stub-end 
and  puts  a  large  burden  on  the  congested  New  Jersey 
water-front  area.  Decidedly  in  its  favor  is  that  it  is  a 
progressive  plan,  which  can  be  put  into  force  gradually 
and  which  can  be  revised  from  time  to  time,  though  it 
would  be  much  better  if  such  revision.^  did  not  have  to 
pass  the  difficult  barriers  of  bi-state  legislation. 

Staten  Island,  unquestionably,  has  great  industrial 
possibilities  which  would  be  made  actual  V>y  a  through 
railroad,  though  its  possibilities  as  :i  steamship  termi- 


nus for  east-bound  freight  can  be  well  cared  for  for 
many  years  to  come  by  lighter  service,  especially  as  the 
Stapleton  piers,  thanks  to  the  lack  of  foresight  of  the 
city,  are  not  designed  for  the  most  effective  rail-head 
service.  If  Staten  Island  were  connected  to  the  rest  of 
New  York  by  effective  rapid-transit  passenger  service, 
which  the  city's  scheme  does  not  do,  and  to  the  west  by 
a  railroad  with  belt-line  connections,  its  eastward  rail- 
road connection  could  well  be  left  for  the  future. 

As  to  the  contention  that  added  congestion  would  re- 
sult from  the  Port  Authority's  middle  belt,  such  added 
congestion  will  probably  not  develop  until  some  distant 
date  when  the  traffic  has  measurably  increased.  The 
first  result  of  this  middle  belt  would  be  to  relieve  the 
immediate  pier-head  area  from  its  present  lighter-bound 
freight,  which  is  now  its  greatest  burden,  and  carry  it 
to  the  joint  terminals  or  the  tunnel.  When  the  yards 
and  tracks  in  this  middle  belt  area  cannot  longer  ac- 
commodate the  traffic,  it  will  be  possible  to  consider  the 
outer  belt  with,  what  will  be  probably  necessary, 
break-up  yards  at  each  railroad  intersection.  The  prob- 
able impediment  of  a  low-grade  crossing  of  Newai'k  Bay 
and  Arthur  Kill  is  more  serious  and  will  have  to  be  cared 
for  sooner  or  later  by  either  tunnel  or  high  bridge. 

These  brief  arguments  do  not  consider  one  of  the  prin- 
cipal features  of  the  bi-state  plan,  the  automatic  electric 
railway  into  Manhattan.  That  is  entirely  outside  the 
present  controversy  and  something  which  apparently  the 
Port  Authority  itself  is  now  ready  to  put  off  for  some 
time.  There  is  no  great  enthusiasm  for  it  outside  the 
bi-state  body  and  most  engineers  and  railway  men  are 
still  very  much  in  doubt  as  to  its  effectiveness  or  econ- 
omy. For  immediate  relief  of  Manhattan,  however,  the 
Port  Authority  seems  willing  to  put  into  effect  a  more 
systematic  control  of  lighter  service  and  to  encourage,  if 
not  to  direct,  store-door  delivery  and  ferry-borne  motor 
truck  loads  to  interior  stations.  Such  plans,  not  in- 
cluded at  all  in  the  city's  scheme,  are  a  proper  first  step 
toward  a  solution  of  Manhattan's  freight  difficulties. 

As  to  costs,  leaving  aside  the  automatic  railway,  the 
estimates,  each  by  its  own  proponent,  are,  for  the  city 
scheme,  $110,000,000  (not  including  the  Brooklyn  middle 
belt,  estimated  by  the  Port  Authority  as  $40,000,000) 
and  for  the  bi-state  scheme,  $128,000,000,  including  the 
middle  belt  but  not  the  Staten  Island  connection.  Each 
has  presented  figured  savings  of  great  complication,  and 
the  railways  have  prepared  others.  These  seem  to  indi- 
cate that  the  Port  Authority  plan  would  show  greater 
economies,  but  the  basis  for  all  of  the  figures  is  on  so 
many  unknown  and  prospective  conditions  as  to  make 
comparison  diflfkult.  Certainly  the  cost  prospects  are 
of  a  most  uncertain  nature. 

The  questions  of  city  representation  on  the  Port 
Authority,  the  possibility  of  loss  to  the  city  from  taxes 
on  property  taken  over,  the  probable  lack  of  co-opera- 
tion of  the  railways  in  either  .scheme — all  important 
features  in  the  situation — are  outside  the  range  of  this 
discussion.  In  our  opinion  they  could  well  be  made  a 
matter  of  compromise  although  they  are  not  important 
enough  to  kill  the  Port  Authority  bills.  Under  these 
bills,  there  is  at  least  a  possibility  that  the  great  New 
York  port  district  will  be  considered  as  an  engineering 
and  economic  whole  and  there  seems  to  be  no  other  wav 
in  which  it  can  be  so  considered.  The  so-called  "com- 
prehensive plan"  IS  not  perfect  but  it  is  a  start  toward 
a  solution.  If  in  the  future  more  feasible  plans  .'im 
presented,  modification  of  the  present  plans 'i"  Im  mul.. 
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I — Interior  of  Theatre 
Before  Collapse 


Facts  of  the  Knickerbocker  Theater  Collapse 

No  Failure  of  Roof  Steel  Preceding  Fall  Has  Been  Discovered — Unseating  of  Main  Truss  the  First 
Traceable  Event — Skew  Bearing  on  Curved  Wall — Revision  of  Steel  Design  and  Field  Changes 


FULLER  examination  of  the  ruins  of  the  Knicker- 
bocker Theater  in  Washington  after  the  preliminary 
survey  from  which  our  report  of  last  week  (p.  207)  was 
prepared  confirms  that  report  in  its  main  elements. 
The  steel-frame  and  concrete-slab  roof  fell  in  its  en- 
tirety, without  preliminary  fracture  of  any  part  of  the 
frame  or  failure  of  its  supports.  It  fell  within  the 
walls  and  only  one  wall  is  slightly  displaced.  The  bear- 
ing points  of  the  steelwork  show  a  sliding-off  of  the 
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I-IO.   3 — FABRICATOR'S  KOOF  FRAMING  PL.A.N  OF  KNICKERBOCKER  THEATER 

(RieTitPPtith  Ptrppt  nins  nlinnt  nnrth  nnrt  soiitTi.  north  ViPintr  to  thp  rieht  of  the  plan') 


trusses,  and  all  the  detail  phenomena  point  to  initial 
unseating  of  the  main  truss  and  the  nearby  beams  rest- 
ing on  the  curved  north  wall.  Slowly-acting  cumulative 
causes  seem  to  be  responsible.  Beyond  this  point  the 
accident  is  unexplained;  no  adequate  reason  has  been 
found  for  the  unseating.  However,  the  conditions  of 
the  truss  bearing  were  abnormal.  A  review  of  the  chief 
facts  follows. 

Drawings  of  the  steel  framing  and  truss  diagrams 
are  shown  herewith  (Figs.  3  and  4),  from  the  design 
sheets  of  the  fabricator.  The  detail  drawings  have  only 
just  been  found,  after  being  misplaced  in  a  change  of 
ownership  of  the  shop,  and  were  not  available  for  the 
present  report. 

History  of  Work. — When  the  Knickerbocker  Theater 
was  planned  six  years  ago  the  architect,  R.  W.  Geare, 
retained  M.  S.  Rich  as  engineer  to  design  the  steel  roof 
framing.    Later,  the  successful  bidder  for 
the  steelwork  stipulated  that  he  be  allowed 
to  substitute  trusses  for  the  plate-girders 
and  heavy  beams  to  expedite  delivery.    The 
architect  authorized  such  change  subject 
to  approval  of  the  new  plans  by  the  city 
bureau  of  buildings,  which  was  duly  ob- 
tained;   he  did  not  check  them  himself  or 
have  them  examined  by  an  engineer.    The 
re-design  involved  extensive  change  of  the 
arrangement  of  the  framing,  so  that  the 
resultant  design    (Fig.  3)    is 
substantially    independent    of 
the  original   design. 

Mr.  Geare  prepared  the 
architectural  plans  and  super- 
vised construction.  C.  A. 
Schneider's  Sons  were  the 
steel  contractors,  and  J.  H. 
Ford  of  that  firm  prepared 
the  design.  Frank  L.  Wagner 
was  the  general  contractor. 

Two  essential  changes  were 
made  during  the  building: 
(1)  As  a  result  of  discus- 
sion   of   the    stability   of   the 
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north  wall  before  work  started,  Mr.  Wagner  secured 
the  architect's  authorization  to  strengthen  this  wall  by 
inserting  a  reinforced-concrete  belt  course.  This  course 
as  put  in  is  described  as  having  the  full  thickness  of  the 
wall  and  a  depth  of  ten  or  twelve  inches.  (2)  When  the 
steelwork  was  partly  erected,  Mr.  Geare  concluded  that 
the  unstayed  condition  of  the  top  of  column  A  was 
hazardous  and  ordered  a  strut  put  in  to  connect  the  two 
roof  columns  at  bottom-chord  level.  The  strut  was  put 
in  and  is  sketched  in  the  perspective  detail,  Fig.  12. 

Except  for  these  changes  the  work  as  built  was  sub- 
stantially in  accordance  with  the  design.  The  detailing 
of  the  steelwork  was  not  first-class  in  all  respects,  but 
no  pronounced  weakness  was  developed  even  in  its  fall. 
The  field  connections  were  bolted. 

Last  summer,  four  years  after  the  completion  of  the 
building,  the  balcony  was  extended  18  in.  at  the  front 
to  take  two  additional  seat  rows,  according  to  Mr.  Geare. 
A  cantilever  floor  was  laid  on  the  floor  of  the  bottom 
platform  of  the  old  balcony,  consisting  of  pairs  of  4-in. 
channels  laid  on  the  old  floor  and  anchor-bolted  into  the 
riser  of  the  first  step,  and  a  floor-slab  construction  sup- 
ported by  these  channels.  Three  rows  of  seats  were  set 
on  the  extended  bottom  platform,  and  the  passage-way 
moved  to  the  first  step.    The  , 

steel  supports  of  the  balcony      .'■i'*^'^- 
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FIG.    5.      PO.SITIOX    OF    MAIN    PARTS    AFTER    COLLAPSE 
Dottea  lines  show  where  upper  section  of  Col.  A  was  moved  in 
clearing. 

were  not  strengthened.  At  this  time  also  the  in- 
terior of  the  building  was  redecorated.  No  other  change 
was  made  in  the  structure  and  no  trouble  or  need  of 
repairs  was  reported  since  the  erection  of  the  building, 
Mr.  Geare  says. 

During  the  evening  performance  of  Saturday,  Jan.  28, 
at  about  9 :10  p.m.,  the  roof  of  the  building  fell.  Of  the 
400  or  500  people  in  the  theatre  at  the  time  nearly  100 
were  killed — at  last  reports  the  fatalities  had  reached 
97.  A  number  of  sui-vivors  have  been  able  to  make 
eye-witness  reports,  many  of  these  telling  of  the  fall  of 
plaster  or  plaster  dust  near  the  front  of  the  house,  or 
even  directly  over  the  head  of  the  orchestra  leader. 
There  has  been  a  report  also  of  a  crack  being  seen  to 
open  in  the  ceiling.  But  it  seems  established  that  all  the 
noticeable  happenings  at  the  time  of  the  collapse  oc- 
curred with  such  rapidity  as  to  preclude  the  likelihood 
of  any  dependable  observation  or  recollection  of  events. 
Because  of  the  cutting  apart  and  removal  of  wreckage 
during  the  rescue  work,  knowledge  of  the  position  and 
appearance  of  the  parts  of  the  structure  directly  after 
the  collapse  is  fragmentary,  and  the  evidence  as  to  what 
happened  is  therefore  relatively  indirect. 

Arrangement  of  Structure. — Referring  to 
the  plan  of  the  steel  framing,  Fig.  3,  it  will 
be  seen  that  two  roof  columns  near  the  rear 
of  the  house  carry  a  truss  system  centering 
about  a  main  truss  which  extends  from  Col- 
umn A  to  the  curved  northwesterly  wall.  The 
main  truss  supports  six  secondary  members 
(trusses    and   heavy   beams). 
This  column  caiTies  a  load  of 
about    135,000   lb.,    maximum 
roof  live-load   included.     The 
other  column,  B,  carries  one 
end  of  a  secondary  truss.     The 
relation  of  these  two  columns 
to   the    immediately   adjacent 
roof  framing  is  sketched   in 
perspective  in  Fig.   12,  from 
which  it  will  be  seen  that  Col- 
umn  A   has  a  cap  at  ceilinp 
level  on  which  rests  the  bottom 
chord  of  the  main  roof  truss. 
while  Column  B  has  the  tiuss 
framed  into  it.     In  this  sketch 
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SOME  DETAILS  OF  THE  KNICKERBOCKER  WRECKAGE 

PIG.   6— NORTH  AUXILIARY  TRUSS   (TRUSS  1) 

PIG.   7 — LOOKING    WEST    TOWARD    REMAINING    PART    OF 
BALCONY  


PIG.  S-r-SOUTH  END  OF  MAIN  TRUSS— Truss  was  not  braced 
to  column ;  two-angle  strut  seated  on  end  of  top  chord  and 
attached  by  two  bolts  supported  three  roof  beams 


FIG.   <i— NORTH    WALL.    'mTH    20-IN.    I-BEAM    ON    AYHICH  • 

MAIN  TRUSS  AVAS  SEATED 
FIG.   10 — UPPER    PART    OF   THE    EAST    BALCONY    COLUMN 

(COL.     I)),     REAR     FACE     UPPERMOST — Column     wrenched 

apart  just  below  balcony  truss 
FIG.   11— BALCONY    REMAINS    AND    MAIN    ROOF    COLUMN 

(COL.  1) — Upper  part  of  column  tipped  over,  top  end  on  floor 
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appears  the  10-in.  23J-lb.  I-beam  added  in  the  field  to 
brace  the  structure  more  completely. 

The  wall  ends  of  all  the  trusses  were  supported  by 
short  I-beam  distributing  girders.  The  suppoi-t  at  the 
north  end  of  the  main  truss,  for  example,  was  a  20-in. 
I-beam  about  8i  ft.  long,  supported  on  16  x  16-in.  steel 
bearing  plates  resting  on  wall  piers  of  the  same  size. 
The  seat  of  the  truss  was  30  in.  from  the  northwest  end 
of  this  beam.  The  other  trusses  were  supported  on 
single  I-beams  of  smaller  depth.  The  minor  roof  beams 
rested  on  small  steel  wall  plates  bedded  in  moi-tar  in  re- 
cesses of  the  tile  wall. 

The  east  and  north  walls  of  the  auditorium  were  built 
throughout  of  hollow  tile,  with  cells  vertical,  and  were 
proportioned  in  thickness  according  to  the  requirements 
of  the  Washington  building  code  prevailing  at  that  time. 
The  Columbia  Road  wall  (at  left  in  Fig.  1)  was  detailed 
in  its  exterior  facade  to  appear  like  a  three-story  build- 
ing, in  order  that  the  structure  might  harmonize  better 
with  the  general  residential  character  of  this  part  of  the 


Plan,  Column  Cop 
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S.tryb  of  Hoin  Truss,  Bott.  Chord 

FIG.   12.     FRAMING  AT  TOP  OF  COLUMNS   A  AND   B 
Lower  strut  between  columns  added  during  erection 


city.  The  windows  accordingly  provided  pierced  the 
entire  thickness  of  the  wall,  but  were  closed  off  by  cloth 
screens  behind  the  glass  of  the  sash. 

The.  Collapse. — The  entire  roof,  including  steel  fram- 
ing and  rein  forced-concrete  roof  slab,  fell  into  the  in- 
terior, crushing  down  part  of  the  balcony  in  its  fall. 
It  scratched  some  of  the  walls,  and  left  the  north  or 
Columbia  Road  wall  leaning  out  and  somewhat  cracked. 
There  are  several  horizontal  fissures  on  the  inner  face 
of  this  wall,  at  various  levels,  the  lowe.st  not  far  above 
ground,  the  wall  is  about  5  in.  out  of  plumb  (as  meas- 
ured by  the  city  Bureau  of  Building  Inspection),  and  a 
wide  crack  appears  at  the  junction  of  the  proscenium 
wall.  With  this  exception,  the  walls  are  not  involved  in 
the  accident,  and  all  the  seats  of  trusses  and  girders  are 
in  undisturbed  position.  Some  of  them  show  scratch- 
ing and  bending  of  the  seat  face,  but  none  appears  to 
be  displaced.    One  or  two  beam-seat  plates  are  missing. 

Because  of  lacking  knowledge  of  the  position  of  all 
tho  Darts  of  the  roof  framing,  the  eketch.  Fig.  5,  is 


confined  to  the  parts  that  were  left  in  the  building 
when  the  wreckage  was  cleared  out.  The  north 
half  of  the  balcony  is  still  in  place,  though  its 
overhang  was  crushed  down  and  a  short  stub  column 
(C)  supporting  the  balcony  bent  over  forward  to  a 
sharp  angle  at  the  bottom  of  the  balcony  cantilever. 
The  rest  of  the  balcony  was  entirely  crushed  down, 
and  has  been  removed.  The  main  truss  was  found 
hanging  across  the  east  corner  of  the  remaining  part 
of  the  balcony,  with  its  north  end  lying  on  the  ground 
some  distance  east  of  the  original  line  of  the  truss; 
the  truss  as  a  whole  was  10  or  15  ft.  south  of  its 
original  position  in  the  roof.  It  was  subsequently 
cut  apar*^  with  oxygen  flame,  and  the  several  pieces  of 
the  truss  now  lie  on  the  ground  as  may  be  seen  in  one 
of  the  views.  Column  A  also  went  to  the  south.  Its 
upper  section,  quite^  straight  and  undistorted,  was  found 
broken  fi-om  the  lower  section  at  the  splice  just  above 
balcony  floor,  but  still  standing  on  the  lower  section  and 
simply  tipped  over  against  the  south  wall,  about  in  the 
plane  of  the  truss;  later  it  was  released  from  the  wall 
and  the  upper  end  now  rests  on  the  ground.  The  lower 
section  stands  in  its  original  position,  and  is  quite 
straight,  though  the  front  flange  is  slightly  twisted  by 
lateral  bending  of  the  balcony 
truss  overhang.  The  column  is 
seen  clearly  in  the  photograph. 
Fig.  11.  In  Fig.  6,  the  truss 
leaning  against  the  east  wall  is 
the  north  auxiliary  truss  (No. 
1),  fallen  a  little  south  of  its 
position  in  the  roof  and  ap- 
parently bent  pretty  badly  in 
its  fall. 

No  break  is  found  in  the  main 
truss,  and  the  truss  is  nowhere 
buckled.  It  exhibits  some  slight 
bends  at  or  near  the  panel 
points,  the  first  panel  point 
from  the  south  end  being  bent 
concave  to  the  west  (referred 
to  the  original  position  of  the 
truss)  and  the  other  panel 
points  slightly  concave  to  the 
east.  The  main  column,  in 
spite  of  a  high  working  stress, 
also  is  not  buckled.  Similarly, 
all  other  trusses  and  main  members  of  the  steel  framing, 
as  well  as  the  subsidiary  beams,  show  no  indications  of 
a  primary  failure.  Numerous  cracks,  breaks,  tears,  and 
distortions  are  found,  but  in  all  cases  they  are  evidently 
effects  of  falling  or  of  the  wrenching  apart  of  members. 
Column  Diatortinnn. — Contrasting  with  the  straight 
and  little  disturbed  condition  of  the  main  column.  Col- 
umn B  is  badly  distorted  in  both  upper  and  lower  sec- 
tions. Its  several  sections  were  found  in  the  dump  heap 
a  mile  or  more  from  the  building  site,  and  separately 
sketched  give  a  picture  as  reproduced  in  Fig.  13.  At 
bottom-chord  level  of  the  truss  there  is  a  smooth  but 
short  bend  in  the  column,  in  the  plane  of  the  flanges. 
the  rest  of  the  23-ft.  upper  section  being  straight.  The 
lower  section  is  straight  from  the  base  plate  to  the  bot- 
tom nrf  the  balcony  truss,  but  here  is  folded  over  for- 
ward and  to  the  right  very  sharply,  about  45  deg.  boyond 
a  right  angle.  The  bends  of  lower  and  upper  part  are 
not  in  the  same  plane.  The  destruction  of  the  lower 
part  is  doubtless  a  result  of  the  crushing  down  of  the 
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balcony,  the  more  so  as  it  is  nearly  like  that  seen  in 
Column  C,  where  the  bending  however  did  not  progress 
so  far.  The  bend  of  the  upper  part  of  Column  B,  free 
from  evidence  of  great  violence,  has  more  static  char- 
acter and  may  be  concluded  to  have  resulted  from  bend- 
ing applied  by  Truss  4,  after  this  had  become  free  of  the 
wall  at  its  east  end,  and  before  the  crushing  of  the 
lower  section. 

The  fourth  column  of  the  building,  a  balcony  column 
(D),  is  broken  or  torn  entirely  across  just  below  the 
level  of  the  balcony  framing.  This  break,  to  all  appear- 
ances, is  the  same  as  that  of  columns  B  and  C  at  the 
same  level  but  carried  to  complete  fracture  at  the  fold. 

It  is  evident  that  none  of  these  column  failures  was 
primai-y,  and  that  all  the  columns  stood  up  to  their  work 
until  they  were  displaced  laterally  or  bent  by  movement 
of  the  roof  framing,  or  were  crushed  by  falling  masses 
from  above.  Thus,  both  trusses  and  columns  are  free 
from  failure. 

Wall  Supports. — Examination  of  the  seat  of  the  main 
truss  in  the  north  wall  and  the  seats  of  the  four  auxil- 
iary trusses  in  the  east  wall  discloses  the  following:  The 
20-in.  I-beam  which  formed  the  seat  of  the  main  truss, 
supported  on  two  16  x  16  steel  plates  on  moi-tar  bedding 
on  the  tile  wall  (which  here  is  carried  out  5  in.  inside 
the  inner  face  to  form  concrete-filled  pilasters  which  are 
flush  with  the  main  body  of  the  wall  below  the  ceiling 
line),  is  undisturbed  on  its  bearing  plates  and  shows  no 
evidence  of  having  been  jarred  or  pushed  out  of  place. 
The  top  of  the  beam  shows  faint  scratches  having  the 
general  direction  of  the  truss,  11  in.  long,  and  then 
curving  at  right  angles  ta  the  beam,  stopping  near  the 
edge.  The  front  edge  is  abraded  for  a  length  of  3  or  4 
in.  near  the  east  edge  of  the  truss  chord  to  a  width  of 
perhaps  1  in.  Directly  below  this  abrasion  a  small  mark 
appears  on  the  edge  of  the  bottom  flange,  the  size  of  a 
dime,  which  may  be  the  effect  of  a  blow;  this  mark 
does  not  go  through  to  the  bare  metal.  As  may  be  seen 
from  one  of  the  photographs,  the  wall  below  the  beam 
is  practically  free  from  scratches  and  shows  no  indenta- 
tions, although  the  plaster  line  is  six  or  eight  inches 
beyond  the  edge  of  the  I-beam  flanges. 

In  decided  contrast,  the  four  auxiliary-truss  seats  in 
the  east  wall  all  show  decided  scratching,  scoring  and 
abrasions,  and  in  general  show  a  bending  down  of  the 
inner  flange  (in  the  case  of  the  middle  two,  nearly  an 
inch).  Abrasion  is  most  decided  in  the  case  of  the 
northerly  seat,  where  at  points  corresponding  to  the 
edges  of  the  truss  chord  the  edge  of  the  beam  flange  is 
decidedly  cut  in.  The  directions  of  the  scratching  and 
scoring  on  the  top  faces  of  the  beams  are :  -  Truss  1, 
nearly  at  right  angles  to  the  wall  or  inclined  a  little 
southwest;  Truss  2,  about  30  deg.  south  of  west; 
Truss  3,  about  45  deg.  south  of  west ;  Truss  4,  more  than 
45  deg.  Scratches  and  scorings  on  the  wall  below, 
where  the  trusses  quite  evidently  struck  in  their  fall, 
agree  with  these  directions  of  scoring  in  indicating  a 
swing  or  pivoting  of  the  roof  steel  about  points  near  the 
south  end.  The  scoring  and  abrasion  of  the  truss  seats 
indicate  that  the  auxiliary  trusses  moved  on  their  seats 
rapidly  and  under  load,  while  at  the  seat  of  the  main 
truss  there  is  no  sign  of  rapid  motion. 

In  the  south  wall,  the  beam  seat  directly  in  line  with 
the  main  truss  is  missing.  A  plate,  presumably  this 
seat,  was  found  in  the  alley  outside  the  wall,  below  and 
three ,  or  four  feet  horizontally  distant  from  the  seat 
location  in  the  wall.    There  was  an  appearance  of  the 
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PRESENT    COK'DITION    OF    COLUMN    B 


beam  having  moved  southward  (into  the  wall)  4  in. 
before  pulling  out  of  the  wall.  The  beam  seat  on  either 
side  of  this  one  had  a  similar  appearance. 

The  north  wall,  whose  5-in.  outward  tipping  has  been 
mentioned,  shows  one  or  two  holes,  cut  in  the  wall  dur- 
ing the  rescue  operations.  Some  of  the  steelwork  lay 
against  the  wall  near  its  southwestei'ly  end.  Nothing 
could  be  learned  from  officials  engaged  in  the  rescue 
work  to  indicate  that  the  wall  was  shaken  or  pushed  out 
of  plumb  at  this  time.  Air  pressure  developed  within 
the  auditorium  during  the  fall  may  have  played  a  part 
in  forcing  the  wall  out.  No  information  on  the  condi- 
tion of  the  wall  before  the  collapse  was  obtainable. 

Probable  Cause  of  Failure. — In  the  absence  of  any 
discoverable  steel  failure,  and  in  view  of  the  lateral 
anchorage  of  the  entire  roof  produced  by  the  intercon- 
nection of  roof  slab  and  steel  framing,  only  a  displace- 
ment of  the  supports  of  the  steelwork  on  the  walls  can 
be  looked  to  as  immediate  starting-point  of  the  collapse. 
From  the  direction  of  motion  of  the  several  pai'ts  the 
fall  evidently  progressed  from  the  north  side  or  the 
northeast  corner  southward. 

The  appearance  of  the  bearing  plates  shows  that  the 
four  auxiliary  trusses  were  pulled  off  their  seats  by 
rapid  motion  under  load,  thereby  becoming  scored  and 
ground.  Further,  the  very  great  bending  downward  of 
two  of  the  seats,  which  in  the  case  of  one  of  them  was 
even  gi-eat  enough  to  bend  upward  the  rear  flange  of  the 
beam,  points  to  the  fact  that  they  did  not  leave  their 
seats  until  the  middle  part  of  the  framing  was  much 
lower  dovra.  On  the  other  hand,  the  seat  of  the  main 
truss  in  the  north  wall  does  not  show  rapid  motion  under 
load,  and  this  truss  was  displaced  by  a  slow  movement. 

Considering  the  nature  of  the  framing,  it  was  virtu- 
ally impossible  f  r  a  slab  failure  to  bring  down  the 
adjacent  beams,  for  a  beam  failure  to  destroy  the  truss 
carrying  it,  or  for  an  auxiliary-truss  failure  to  wreck 
the  main  truss.  Moreover,  the  appearance  of  the  truss 
bearings  and  of  the  marks  showing  the  direction  of  the 
fall  make  it  clear  that  the  auxiliary  trusses  came  down 
after  the  main  truss.  The  collapse  therefore  originated 
in  a  fall  of  the  north  end  of  the  main  truss,  which  event 
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would  bring  about  all  the  effects  of  the  collapse  sub- 
stantially in  the  way  they  were  observed. 

Failure  Theories. — Several  other  critical  points  which 
have  been  under  consideration  during  the  examination 
of  the  wi-eckage  by  Washington  engineers  and  investi- 
gating experts  should  be  noted. 

The  unstable  assemblage  of  parts  on  the  main  column, 
and  the  bending  stress  developed  in  this  column  by 
eccentric  bearing  resulting  from  truss  deflection  and 
from  an  apparent  lack  of  perfect  verticality  of  the  col- 
umn, has  received  much  study.  No  buckling  or  other 
metal  failure  of  this  column  occurred,  however.  Lateral 
deflection  of  the  top,  to  east  or  west,  would  appear  a 
most  obvious  danger,  but  failure  in  this  dii-ection  was 
in  a  measure  forestalled  by  the  brace  strut  placed  be- 
tween Columns  A  and  B,  and  in  any  event  the  column 
did  not  fail  in  lateral  direction,  but  moved  directly  back 
against  the  south  wall.  Primary  failure  by  backward 
movement  of  the  top  of  the  column  could  not  occur  so 
long  as  the  entire  structure  was  held  in  place  by  the  roof 
slab  and  by  the  bearing  friction  of  the  trusses  and 
beams  on  their  wall  bearings.  However,  such  forcing 
back  southward  would  occur  as  the  first  and  most  neces- 
sary result  of  a  fall  of  the  truss  at  the  north  wall.  Cal- 
culations appear  to  show  an  uncomfortable  overstress  in 
Column  A.  Overstressing  of  the  balcony  columns  is 
probable,  in  view  of  the  widening  of  the  balcony  last 
summer;  but  only  a  small  part  of  the  full  live-load  was 
on  the  balcony  at  the  ime  of  the  collapse,  and  the  failure 
of  the  balcony  columns  was  obviously  a  result  of  the 
roof  fall. 

Other  Observations 

Failure  of  the  north  auxiliary  truss  has  been  dis- 
cussed, because  of  a  break  about  mid-length  of  the  top 
chord,  where  the  north  outstanding  leg  of  the  top  chord 
shows  a  rather  brittle  tension  fracture.  The  truss  is 
bent  laterally  at  this  point,  and  gives  every  evidence  of 
having  been  distorted  to  its  present  shape  by  the  fall. 
There  is  no  appearance  of  buckling. 

Reports  of  persons  in  the  theater  that  the  collapse 
followed  immediately  after  the  fall  of  some  plaster  dust 
or  the  like  on  the  orchestra  leader,  who  was  just  giving 
the  signal  for  the  music  to  begin  at  the  close  of  the 
playing  of  the  organ,  led  to  a  search  for  evidence  o^  a 
beginning  of  failure  in  that  part  of  the  roof  directly  in 
front  of  the  proscenium  wall.  The  plate  seats  in  the 
wall  are  in  place,  and  show  sliding  marks  on  their  top 
faces.  A  movement  of  the  entire  roof  framing  away 
from  the  north  wall  (or  vice  versa)  might  have  carried 
some  of  the  minor  beams  off  their  seats  before  the  main 
truss  was  off  its  seat;  but  as  the  dropping  of  these 
beams  could  not  have  brought  down  the  main  truss  it 
would  be  necessary  to  conclude  that  the  truss  reached 
the  edge  of  its  wall  seat  only  a  moment  later,  and  then 
started  the  general  collapse. 

Loads. — As  to  the  load  conditions,  and  especially  the 
heavy  snowstorm  raging  at  the  time  of  the  cnllapse,  the 
best  estimate  of  conditions  fixes  12  lb.  per  sq.ft.  snow 
load  as  maximum  allowance.  This  corresponds  to  about 
2i  in.  water,  about  what  was  reported  by  the  U.  S. 
Weather  Bureau  as  the  precipitation  during  the  storm 
up  to  the  evening  of  the  collapse.  The  weight  of  the 
motor  and  fans  in  the  large  ventilating  hoofi  on  the  roof, 
about  over  the  center  of  the  auditorium,  does  not  appear 
to  be  a  significant  item.  There  was  no  (jthvr  extra 
loading  on  the  structure. 


North  Wall. — In  view  of  the  probability  that  the  main 
truss  was  unseated  by  outward  movement  of  the  north 
wall  going  on  during  a  long  time  leather  than  in  one 
abrupt  motion,  the  construction  of  this  wall  is  of  inter- 
est. The  wall  was  in  general  18  in.  thick  in  the  body, 
slightly  increased  in  thickness  by  pilaster  formation  on 
the  outside;  in  addition  to  the  18  in.  thickness  there 
was  4  in.  of  ornamental  facing,  either  brick,  stone,  or 
stucco  on  tile,  varying  according  to  location  on  the  wall. 
The  wall  was  broken  by  numerous  windows  and  doors, 
as  already  mentioned. 

Prior  to  1913,  walls  of  hollow  tile  were  not  admitted 
as  bearing  walls  in  the  Di-strict  of  Columbia,  but  revi- 
sion of  the  code  in  1913  made  such  walls  permissible  on 
even  terms  with  brick  or  other  walls  for  buildings  up 
to  40  ft.  high.  There  is  no  evidence  to  show  that  this 
provision  contemplated  the  construction  of  walls  in  open- 
space  buildings  such  as  theaters,  but  the  code  appears 
to  have  lacked  a  structural  section  in  its  theater  portion 
and  therefore  made  the  general  structural  clauses 
applicable  to  theaters  as  well  as  to  dwellings  or  stores. 
Skeleton  construction  is  required  for  heights  above  40 
ft.  when  tile  walls  are  used;  the  Knickerbocker  was 
about  35  ft.  high  from  curb  to  bottom  chord  of  roof 
trusses. 

The  wall  is  still  in  place,  and  except  for  an  out- 
ward tipping  and  breaking  at  horizontal  joints  appears 
to  be  unshattei'ed  as  a  whole.  No  explanation  has  been 
found  for  outward  movement  of  this  wall,  or  in  fact  for 
the  possibility  of  such  movement  without  detection.  The 
ornamental  ceiling  of  the  auditorium,  connecting  with 
the  wall  plastering  by  a  sweeping  cove  in  which  were 
numerous  ornamental  ventilation  grills,  would  appear  to 
preclude  the  possibility  that  a  large  outward  motion  of 
this  wall  could  have  developed  in  course  of  time  without 
revealing  itself  by  cracking  or  tearing  apart  of  the 
interior  finish  or  the  fall  of  tile  fragments  as  the  single- 
angle  roof  strut  on  the  end  of  the  bottom  chord  tore 
out  of  the  tile  in  which  it  was  imbedded.  Such  occur- 
rence would  have  been  brought  to  the  attention  of  the 
architect,  and  Mr.  Geare  states  that  nothing  of  the 
kind  was  done. 

Summary. — In  the  face  of  this  absence  of  advance 
indications,  the  physical  evidence  establishes  that  the 
collapse  was  caused  by  separation  of  the  main  truss  and 
the  north  wall.  It  seems  probable,  but  is  not  clearly 
proved  by  the  facts  available  for  the  present  report, 
that  this  movement  was  a  slow  creep  rather  than  a  rapid 
or  violent  separation,  and  in  the  same  degree  it  seems 
probable  that  the  wall  was  a  more  important  factor  in 
the  movement  than  the  steel  frame. 


Motor  Fees  For  Roads  Total  $108,000,000 

Of  $l08,2I3,16.'i  collected  in  registration  fees  fron 
9,245,195  passenger  cars  and  commercial  vehicles,  28,114 
trailers  and  177,234  motor  cycles  as  well  as  chauffeurs" 
licenses  in  the  48  states  and  the  District  of  Columbia, 
Jan.  1  to  .luly  1.  1921,  according  to  the  U.  S.  Bureau  of 
Public  Roads,  the  sum  of  |101,793,416  or  94  per  cent 
is  available  for  good  roads.  The  total  revenue  for  the 
year  1920  in  regi.stration  fees  was  $102,546,212.25.  The 
revenue  for  the  first  half  of  this  year,  therefore,  ex- 
ceeded the  entire  revenue  for  1920  by  $5,666,953.08 
Of  the  9.245,195  registered  vehicles,  8,363,427  are  pa:i- 
senger  cars,  844,110  trucks,  and  37,658  are  taxis  and 
bu8e.s. 
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Antenna  Tower  Erection  For  New  York  Radio  Central 

Floating  Gin-Pole  Erects  Body  of  410-Foot  Tower — Method  of  Raising  the  Pole — Cross-Arms  1.50  Feet 
Long  Weighing  16  Tons  Hoisted  in  Two  Counter-balancing  Sections — Upper  Part  of  Tower  Bolted 

By  David  S.  Fine 

Assistant  Kreoting  Engineer,  American  Bridge  Co.,  Philadelphia 


IN  THE  RAPID  development  of  tower-erection  methods 
called  forth  by  the  great  expansion  of  radio  work 
during  recent  years,  new  requirements  are  apt  to  call 
for  improved  and  modified  methods,  or  ingenious  appli- 
cation of  existing  methods.  This  was  the  case  with  the 
towers  of  the  New  York  Radio  Central  Station  at  Rocky 
Point,  L.  I.,  where  the  use  of  four-legged  instead  of  the 
usual  three-legged  construction,  and  very  long,  heavj' 
cross-arms  led  to  novel  methods  of  construction.  It  may 
be  here  noted  that  the  150-ft.  cross-arms,  weighing  16 
tons,  were  raised  in  two  completely  assembled  sections 
to  the  top  of  the  tower,  which  furnished  a  working  base 
only  10  ft.  square.  Such  cross-arms  are  larger  than 
ever  used  before  but  they  promise  to  become  a  stand- 
ard feature  of  radio  design. 

The  station,  recently  opened  by  the  Radio  Corpora- 
tion of  America,  occupies  a  plot  of  10  sq.mi.  located  about 


FIG.  1.     NEW  YORK  R.\DIO   CENTRAL;   TWELVE   410-FOOT 
TO^\■ERS 

70  miles  from  New  York  City.  It  is  planned  to  have 
ultimately  72  towers,  in  twelve  radial  wings  of  six 
towers  each,  radiating  from  a  central  radio  power  house. 
When  completed  it  will  be  the  largest  and  most  power- 
ful in  existence,  and  will  communicate  with  all  parts  of 
the  world. 

Twelve  towers  (Fig.  1),  forming  two  wings  of  six 
towers  each,  were  erected.  They  are  spaced  about  1,250 
ft.  apart,  making  the  length  of  each  wing  more  than  a 
mile.  They  are  410  ft.  high  and  carry  eight  antenna 
wires  on  either  side  of  the  150-ft.  cross-arm.  The 
lower  250-ft.  part  was  riveted  and  painted,  white  the 
remaining  160-ft.  height  and  the  ci-oss-arm  were  bolted, 
the  latter  for  the  reason  that  this  part  of  the  structure 


is  galvanized,  to  avoid  the  necessity  of  closing  down  a 
wing  for  painting  near  the  antenna  wires. 

The  towers  are  square  in  plan,  and  have  rolled  angle 
members  for  diagonal  bracing,  thereby  differing  from 
most  of  the  previously  constructed  high  radio  towers, 
which  are  three-legged  and  have  adjustable  rod  bracing. 
Permanent  steel  ladders  extend  from  ground  to  cross- 
arm,  on  the  outside  of  the  tower.  The  two  end  towers 
of  each  wing  are  heavier  than  the  four  intermediate 
towers,  though  of  similar  construction,  as  the  antenna 


ip^^=4 


PIG.    2.   PLAN   OP  RADIO   CENTRAL   AT   ROCKY   POINT, 
LONG    ISLAND 

wires  on  one  side  run  to  the  ground  instead  of  the  next 
tower;  the  weight  of  an  end  tower  is  142  tons  and  that 
of  intermediate  towers  130J  tons.  The  total  tonnage  in 
all  the  towers  is  1,615  tons. 

Material  Storage. — The  delivering  and  storage  yard 
was  located  about  4  mi.  from  the  central  power  house. 
Material  was  handled  in  the  yard  by  one  steel  stiff-leg 
derrick  of  12  tons  capacity.  The  steel  was  not  shipped 
tower  by  tower,  but  instead,  in  the  case  of  the  large 
members  the  total  number  of  pieces  of  one  kind  required 
for  all  the  towers  was  shipped  together  in  a  car,  while 
in  the  case  of  the  smaller  pieces  the  total  number  needed 
for  one  tower  was  wired  and  shipped  together.  In  the 
yard  the  steel  was  not  sorted  into  twelve  towers  but  all 
pieces  of  one  kind  were  kept  together. 

A  road,  newly  built  for  the  most  part,  ran  from  the 
yard  along  the  tower  line,  with  a  short  tap  road  to  each 
tower  (see  site  plan.  Fig.  2).  The  steel  was  distributed 
to  the  tower  sites  by  auto  trucks.  As  shortage  of  stor- 
age space  made  it  necessary  to  haul  the  steel  as  soon  as 
delivered,  most  of  the  distribution  was  done  during 
March  and  April,  when  the  freezing  and  thawing  of  the 
roads  (in  sand  and  clay  soil)  made  hauling  difficult. 

Erection  of  Base  of  Tower. — The  b^se  of  the  tower 
(Fig.  3)  is  60  ft.  square  and  70  ft.  high,  a  height  suit- 
able for  erection  with  a  gin-pole.  An  80-ft.  gin-pole 
composed  of  20-ft.  sections  of  10-in.  gas  pipe  was  raised 
to  vertical  position  tipping  it  up  with  another  gin- 
pole  made  of  a  12  x  12  timbers  30  ft.  long;  the  80-ft. 
pole  was  picked  simultaneously  at  three  points. 

In  erecting  the  base,  as  many  pieces  as  practicable 
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KIG.  3.  TOWER  OUTLINK  AN'D 

TYPICAL    CONNECTIONS 

IN     FIRST     PANEL 

ABOVE   BASE 


were  bolted  together  on  the  ground  and  erected  at  one 
time  (see  view  at  left  in  Fig.  4).  The  gin-pole,  which 
always  worked  inside  of  the  tower,  could  be  shifted  to 
any  part  of  the  tower  and  tilted  to  any  angle.  The  four 
triangular  corner  sections  of  the  base  wei-e  each  sup- 
ported, until  connected  so  as  to  be  self-supporting,  by 
one  wire-rope  guy  running  back  diagonally.  The 
heaviest  piece  in  the  base  weighed  3,000  lb.,  but  the 
heaviest  lift  was  5,100  lb.,  this  being  the  base  section 
of  leg  with  twoauxiliarj'  legs  and  bracing. 

Erection  of  Body  of  Toiver. — The  body  of  the  tower, 


composed  of  10  panels  of  30 
ft.  and  one  of  40  ft.,  is  38  ft. 
square  at  the  top  of  the  base 
section  and  10  ft.  square  at 
the  top  of  the  tower.  It  was 
erected  with  a  floating  gin- 
pole,  which  is  similar  to  the 
ordinary  gin-pole  except  that 
it  is  suspended  in  several 
sets  of  falls  instead  of  rest- 
ing on  the  ground.  The  float- 
ing pole  was  the  same  80-ft. 
gas-pipe  pole  used  in  erecting 
the  base,  with  the  addition  of 
a  steel  saucer  and  fittings  at 
the  foot  for  the  attachment 
of  the  four  suspending  falls, 
and  a  large  special  spider  at 
the  top.  These  changes  were 
made  while  the  pole  was  sus- 
pended from  a  runner  line 
_  leading  from  the  top  of  the 

-^     I  'A''''  '^^'^®- 

■ •"*'  The    floating   pole    (two 

views  are  given  in  Fig.  4) 
was  rigged  entirely  with  wire 
rope.  It  was  su.spended  in 
four  sets  of  falls  composed 
of  two  parts  of  l-in.  rope,  the  leads  of  the  falls  running 
to  the  four  spools  of  the  hoisting  engine.  The  top  of 
the  pole  was  guyed  and  controlled  by  four  sets  of  falls 
composed  of  five  parts  of  i-in.  rope,  the  leads  of  the 
falls  running  to  four  winches  fastened  to  the  auxiliary 
legs  of  the  tower  about  20  ft.  above  the  ground,  one 
winch  at  each  corner  of  the  tower.  The  winches  had 
single  drums,  with  handbrakes  and  pawls,  and  were 
supplied  as  permanent  items  of  the  tower  equipment, 
to  be  placed  on  the  cross-arms  for  raising  the  antenna 
wires.  The  lower  suspending  falls  were  fastened  to  the 
tower  by  means  of  a  wire-rope  sling  wrapped  around 
the  tower  leg  and  over  the  horizontal  strut  at  a  panel 
point  (Fig.  5),  while  the  upper  falls  were  fastened  to 
the  tower  at  the  same  point  in  a  like  manner  with 
another  sling  wrapped  around  the  tower  leg  but  under 
the  strut.     The  bottom  of  the  pole  was  usually  about 


i  i  JJ 

tf^f^y 

^F^ 

^\^ 

>*^<W 

u  /  /  • 

J 

i 

FIO    4.     BRECTIvi      H.ASK    AND    liODV   OK  TOWKI!      FI.o.\TIN<i 


232 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  6 


•Fb/e  suspenciec^  in  fyur  sefs  offa/fs 
erf  2 paris  %"  wire  rope 

FIG.  6.     TOWER-TOP  RIGGING  FOR  ERECTING  CROSS-ARM.S 


30  ft.  below  the  horizontal  strut.  The  load  line  con- 
sisted of  a  single  part  of  S-in.  wire  rope,  the  lead  run- 
ning outside  of  the  pole. 

All  steel  for  the  body  of  the  tower  was  hoisted  out- 
side of  the  tower.  In  the  lower  portion  of  the  tower 
the  pole  was  leaned  over,  without  load,  to  the  proper 
tilt,  and  the  steel  while  being  raised  to  place  was  out- 
hauled  with  manila-rope  tag  lines.  However,  in  the 
upper  portion  of  the  tower  it  was  necessary  to  lean  the 
pole  farther  over  the  side  of  the  tower  than  its  final 
position  called  for,  in  order  to  reduce  the  amount  of 
outhauling,  and  then,  after  hoisting  the  steel,  boom  up 
the  pole  with  the  winches  before  connecting.  The  top 
orf  the  pole  was  very  easily  controlled  by  the  upper  falls 
and  the  four  winches  and  it  could  be  placed  wherever  de- 
sired. 

In  erecting  the  first  six  panels  the  tower  "legs  were 
erected  singly  and  the  bracing  in  panels.  In  the  upper 
five  panels,  where  the  steel  was  lighter  in  weight,  two 
tower  legs  and  a  panel  of  bracing  bolted  to  it  were 
erected  at  one  time.  Where  a  panel  of  bracing  alone 
was  erected,  it  was  necessary  in  order  to  prevent  in- 
juring the  lower  diagonals  to  turn  them  up  and  tie  them 
temporarily  to  the  intermediate  horizontal  strut.  The 
bracing  in  the  horizontal  plane  which  occurred  at  every 
other  panel  point  (Fig.  3)  was  not  erected  until  the 
foot  of  the  gin-pole  passed  that  point,  thus  avoiding  in- 
terference of  the  bracing  with  the  lateral  movement  and 
tilting  of  the  pole. 

The  heaviest  pieces  in  the  body  of  the  tower  were 
3,400  lb.,  but  the  heaviest  lift  was  4,850  lb.,  which  con- 
sisted of  two  legs  and  bracing  of  the  fourth  section 
below  top  of  tower. 


No  elevator  was  provided 
for  the  men,  but  they  used 
the  permanent  ladder  for 
climbing  up  the  tower;  the 
men  were  able  to  climb  from 
the  ground  to  the  cross-arm 
in  ten  minutes.  Signals  were 
given  by  megaphone,  which 
proved  more  satisfactory  than 
electric  bell  signaling.  As 
the  tower  was  not  riveted 
until  completely  erected,  the 
members  had  to  be  well  con- 
nected with  plenty  of  drift- 
pins  and  bolts  as  the  erection 
proceeded. 

Raising  the  Floating  Gin- 
Pole. — After  erecting  a  com- 
plete panel  of  tower  the  float- 
ing gin-pole  had  to  be  raised 
vertically  about  a  panel  height. 
But  before  this  could  be  done, 
the  sheave  blocks  of  the  upper 
and  lower  falls,  fastened  to 
the  tower  at  a  panel  point, 
had  to  be  raised  to  the  next 
higher  panel  point  and  fast- 
ened to  the  tower  as  before. 
.  ..  .      For    this    purpose    the    pole 

Wo"firL^-f^>yer3 ^-     ^ould  be  Well  leaned  over  to 

one  corner  of  the  tower  and, 

while  three  sets  of  upper  falls 

held  the  top,  the  block  of  the 

fourth    or    slack   set    of    falls 

would  be  unfastened  from  the  tower.     The  lead  line  of 

this  falls  would  then  be  wound  up  on  its  winch,  thus 

shortening  the  length  of  the  falls  and  raising  the  block 

to   the   next   panel   point   where   it   would   be   fastened 

to   the  tower.     Then   the   block  of   the   lower   falls   at 

the  same  corner  would   be   raised,  but  as  this   set  of 

falls  was  necessary  to  hold  the  pole  in  inclined  posi- 


tion,   it   had    first    to    be   temporarily    replaced   by    a 
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FIG.  8.     HOISTING  A  HALF 
CROSS-ARM 


manila  rope  falls,  after  which 
the  block  of  the  lower  falls 
was  unfastened  from  the 
tower  and  by  means  of  the 
load  line  of  the  floating  pole 
was  then  raised  to  the  upper 
horizontal  strut  as  the  lead 
of  the  falls  was  let  out  and 
the  lower  falls  lengthened. 
When  this  raising  of  upper 
and  lower  falls  was  completed 
the  pole  would  be  leaned  over 
to  the  other  corners  in  suc- 
cession and  the  operation  re- 
peated. The  pole  would  then 
be  placed  in  a  vertical  posi- 
tion and  raised  about  30  ft. 
by  shortening  the  lower  falls 
through  winding  their  leads 
on  the  spools  of  the  engine 
while  the  top  guys  were  be- 
ing let  out,  and  the  leads  of 
the  lower  falls  finally  were 
clamped  to  the  spools.  The 
average  time  required  to 
shift  falls  and  raise  the  pole 
was  fifty  minutes. 

The  rigging  of  the  float- 
ing gin-pole  together  with 
the  method  of  erection  as  de- 
scribed is  believed  to  be  more 
adaptable  to  the  type  of  tower  erected  than  the  rigging 
and  methods  which  originated  in  the  erection  of  three; 
legged  towers  with  rod  bracing,  i.e.,  suspending  the  pole 
in  cables  of  fixed  lengths,  raising  the  pole  by  one  or 
more  extra  falls,  hoisting  the  steel  through  the  inside  of 
the  tower,  and  controlling  the  top  of  the  pole  from  the 
tower  top. 

Erecting  the  Cross-Arm. — The  cross-ann  is  150  ft. 
long  out  to  out  and  is  composed  of  two  sections  70  ft. 
long  connecting  to  the  sides  of  the  tower,  which  itself 
forms  10  ft.  of  its  length.  The  two  half  cross-arms 
weigh  8  tons  each.  A  rather  unusual  and  difficult  prob- 
lem was  presented  in  their  erection  on  account  of  their 
length  and  weight  and  the  small  working  base. 

While  the  cross-arm  probably  could  be  erected  piece 
by  piece  by  cantilever  erection  with  a  traveler  working 
on  each  side  of  the  tower,  such  method  would  be  very 
costly  and  unsafe,  particularly  on  account  of  the  large 
number  of  small  pieces  and  the  difficulty  of  making  con- 
nections at  a  considerable  height  from  the  ground.  An 
original  and  unique  method  avoided  these  objections. 
It  consisted  of  assembling  the  cross-arm  in  two  sections 
on  the  groiind,  balancing  them  against  each  other,  and 
raising  first  one  and  then  the  other  to  the  top  of  the 
tower  while  maintaining  the  counterbalance.  The 
method  proved  very  practical  and  economical. 

The  rigging  used  for  raising  the  .sections  of  the 
cross-arm  (Figs.  6  and  7)  was  essentially  a  two-boom 
guy  derrick  for  which  the  floating  gin-pole  served  as 
mast.  The  booms  were  12  x  12  timbers  40  ft.  long 
fitting  into  Chicago  foot  blocks  resting  on  bearing  plates 
fastened  to  two  stringer  timbers  12  ft.  long.  These 
timbers  in  turn  were  fa.stened  to  two  12  x  12  timbers 
.30  ft.  long  which  were  at  right  angles  to  the  final  posi- 
tion of  the  cross-arm  and  resting  on  the  top  of  tower, 
which   as   stated    is    10    ft.    .square.      Tl  ■    '.""ni"    wnm 


held  fixed  in  position  and  in  line  with  each  other  by 
swing  lines  running  to  the  ends  of  the  30-ft.  cross-tim- 
bers. The  topping  lifts  consisted  of  three  parts  of  3-in. 
wire  rope,  and  after  the  booms  were  set  for  the  proper 
reach  the  leads  of  the  topping  lifts  were  clamped  to  the 
spools.  The  floating  gin-pole,  which  acted  as  a  mast, 
was  suspended  in  the  four  lower  falls  and  guyed  at  the 
top  exactly  as  when  erecting  the  body  of  the  tower,  but 
with  additional  guying  by  four  spreader  cables  which 
passed  over  the  ends  of  the  30-ft.  cross-timbers.  The 
load  falls  consisted  of  three  parts  of  3-in.  wire  rope. 
The  timbers  and  booms  with  their  rigging  were  placed 
and  dismantled  by  the  floating  pole.    The  pole  projected 


FIG.  7.     BALANCED  BOOMS  ON  TOWER  TOP 

about  30  ft.  above  the  ton  of  tower,  while  tl.e  frnnt 
reach  of  the  booms  was  about  36  ft. 

Balancmg  the  Cross-Arm  Sections. — Each  section  of 
cross-arm  was  completely  assembled  and  bolted  by  hand 
on  the  ground  on  its  side  of  the  tower  at  right  angles  to 
its  final  position.  To  avoid  throwing  an  eccentric  load 
on  the  tower  and  to  prevent  excessive  unbalanced 
stresses  in  the  floating  pole  and  rigging,  it  was  neces- 
sary when  raising  the  cross-arm  on  one  side  of  the  tower 
that  the  effects  of  its  weight  be  counterbalanced  on  the 
other  side  of  the  tower.  This  balance  was  obtained 
by  simuKaneou.sly  picking  both  .sections  clear  of  the 
ground,  this  throwing  only  a  downward  compressive 
force  on  the  tower  and  ecjual  loads  on  each  boom.  Then, 
while  maintaining  this  relation,  the  section  of  cross-arm 
on  one  side  was  raised  to  the  lop  of  the  tower  (as  the 
other  section  hung  in  the  load  falls  close  to  the  ground), 
•urii.'d  ;it  ri(?h(  ;intrlis  hv  means  of  the  tag  linos,  and 
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connected  to  the  tower.  Keeping  the  strain  in  this  set  of 
load  falls,  the  other  section  of  cross-arm  was  now  raised 
(Fig.  8),  turned  and  connected.  Then  the  strains  in 
both  load  falls  were  released  and  the  rigging  dismantled. 
The  time  spent  in  raising  and  connecting  the  two  sec- 
tions of  cross-arm  in  calm  weather  was  approximately 
four  hours. 

Riveting. — All  rivets  were  I  in.  in  diameter.  Air  was 
furnished  by  a  cross-compound  pump,  the  compressed- 
air  outfit  being  placed  at  every  third  tower  and  the  air 
piped  to  the  adjacent  towers.  An  L-shaped  scaffold  was 
used  for  riveting  the  columns.  It  was  suspended  from 
a  small  set  of  falls  so  that  the  scaffold  could  be  lowered 
by  hand  as  the  riveting  was  carried  down  the  tower  leg. 
A  float  scaffold  suspended  in  a  set  of  falls  was  used  for 
riveting  the  intersection  of  the  diagonals  (see  Fig.  9,  at 
left).  The  heaters  with  their  forges,  tools  and  sup- 
plies worked  on  a  platform  (at  right  in  Fig.  9)  sus- 
pended in  the  center  of  the  tower,  raised  and  lowered  by 
a  skeleton  engine  operated  by  air. 

The  galvanized  portion  of  the  tower  was  bolted  with 


FIG.  9.     ONE  OF  THE  RIVETING  STAGE.S— HE.\TERS'   FLOAT 

sherardized  bolts  which  were  checked  with  a  diamond 
point  to  lock  them.  During  the  erection  of  the  galvan- 
ized portion  and  the  assembling  of  the  cross-arms,  as 
many  bolts  as  possible  were  placed  and  checked  on  the 
ground,  thus  eliminating  this  work  after  erection.  The 
cross-arms  and  the  galvanized  portion  of  the  towers, 
which  were  bolted,  farmed  a  very  rigid  structure. 

Organization. — The  erection  of  the  tower  proper  was 
carried  on  by  a  raising  gang  composed  of  a  pusher,  a 
hoisting  engineer  and  thirteen  bridgiemen,  five  of  whom 
wert  stationed  on  top.  When  raising  the  floating  pole, 
four  01  the  ground  men  were  assigned  to  the  winches 
and  the  other  four  to  the  spools  of  the  engine.  The 
average  time  required  to  erect  the  steel  of  one  tower 
was  18  days  and  the  best  record  made  was  141  days. 
Three  towei's  wore  erected  at  one  time. 

The  cross-arms  were  assembled  on  the  ground  by  a 
separate  gang  some  time  in  advance  of  their  erection. 
The  finishing  of  the  erected  cross-arms  and  the  bolting 
of  the  towers  was  done  by  another  gang.  A  tower  was 
not  riveted  until  completely  erected,  but  the  riveting  was 
carried  on  during  the  erection  of  the  other  towers. 

Very  few  men  were  hurt  on  the  work  and  all  injuries 
were  of  a  minor  nature. 

The  towers  were  designed  by  the  tower  department 
of  the  American  Bridge  Co.,  fabricated  at  the  company's 
Ambridge  plant  and  were  erected  by  the  Eastern  Divi- 
sion .erecting  department,  of  which  J.  B.  Gemberling  is 
manager.  Jerry  Kennedy  was  foreman  of  erection  in 
the  field  and  the  writer  was  resident  engineer. 


Winter  Road  Work  Proving  Successful 
in  Minnesota 

By  E.  M.  Richter 

Minnesota  Highway  Department 

MINNESOTA  is  demonstrating  both  the  practicabil- 
ity and  the  economy  of  winter  highway  work. 
Gravel  surfacing  operations  are  going  forward  on  a 
large  scale  on  both  state  and  county  projects;  some 
heavy  excavating  is  showing  favorable  progress,  and 
three  big  paving  contracts  on  the  state  trunk  system 
have  be.n  let. 

Foreseeing  an  unemployment  situation  of  possibly 
serious  proportions  and  anticipating  action  on  federal 
aid  highway  legislation  following  prolonged  delays. 
Commissioner  Charles  M.  Babcock  last  August  began 
making  preliminary  plans  to  continue  highway  opera- 
tions on  a  maximum  scale  through  the  winter  months. 
An  opinion  from  the  attorney  general  that  the  collec- 
tion of  motor  vehicle  taxes  accruing  to  the  trunk  high- 
way fund  might  be  anticipated,  opened  the  way  to  match 
federal  aid  which  was  voted 
finally.  Within  ten  days  the 
Minnesota  highway  depart- 
ment announced  a  first  list 
of  winter  work  projects  on 
the  trunk  system.  It  in- 
cluded approximately  300 
miles  of  gravel  surfacing, 
50  miles  of  grading,  and 
50  miles  of  paved  road. 

That  prospective  contrac- 
tors saw  ways  of  cutting  the 
costs   of  moving   gravel   by 
hauling  on  hard  frozen  roads 
and  in  many  cases  with  sleds 
was   evidenced   by   the    low 
bids  secured.    Gravel  surfacing  figures  averaged  23c.  a 
yard-mile,  and  went  as  low  as  17c.     Three  important 
concrete   paving   projects   have   also  been   let   at    low 
prices.     Butler  Brothers  Building  Co.,    St.  Paul,  was 
awarded  the  state  job  for  25  miles  on  trunk  highway 
No.  1,  between  Westcott  and  Northfield  at  $2.26  a  yard, 
with  bar  reinforcing  and  rock  aggregate.  McCree,  Moos 
&  Co.  got  the  22-mile  project  on  T.  H.  No.  27  between 
St.  Cloud  and  Royalton  at  $2.36  for  the  same  type.    An 
award  remains  to  be  made  on  the   10-mile  extension 
between  Royalton  and  Little  Falls  on  which  the  low  bids 
were  $2.23  for  bar  reinforcement  and  gravel,  and  $2.40 
for  bar  reinforcement  and  crushed  granite. 

'he  decision  to  let  paving  contracts  followed  inquiries 
which  developed  that  much  preliminary  work  could  be 
done  during  the  winter,  including  rock  crushing  and 
stockpiling.  General  Gustaf  Widell,  Mankato,  an  expe- 
rienced builder,  estimated  that  he  could  use  fully  one- 
fourth  of  his  regular  organization  through  the  winter 
on  any  paving  contracts  awarded  .during  November  and 
December. 

In  addition  to  the  state  program  comprising  to  date 
about  $922,000  of  winter  gravelii>g  and  grading, 
exclusive  of  paving  projects,  many  "local  team  jobs"  of 
gravel  surfacing  have  been  initiated  both  by  state  a.id 
countiy  road  authorities.  In  the  exti-eme  northwest 
section  388  farmers  with  teams  were  listed  on  the 
December  payroll  of  the  state  district  maintenance 
engineer  covering  special  winter  work  on  graveling 
operations.      Traverse    County    on    the    west    border 
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employed  367  men  and  teams  to  gravel  state-aid  roads 
under  county  supervision.  J.  H.  Mullen,  state  highway 
engineer,  predicts  that  barring  extremely  unfavorable 
conditions  during  the  next  two  months,  the  Minnesota 
winter  highway  operations  will  be  successful  beyond 
expectations.  The  program  has,  it  is  stated,  given 
emplojTnent  to  more  than  7,500  men,  who  otherwise 
might  have  been  jobless,  according  to  the  best  available 
estimates. 

Water  Intake  Protected  Against 
Severe  Conditions 

Largest  Traveling  Screen  Outfit  in  World — Pivoted 

Crane  with  Grab  Bucket  Removes  Logs 

and  Dirt  from  Deep  Well 

AN  EXTREME  water  level  variation  of  71  ft.  in  the 
x\.  Ohio  River,  combined  with  an  exceptional  accumu- 
lation of  debris,  has  led  to  the  introduction  of  special 
plant  for  screening  the  water  and  removing  the  debris 
at  the  intake  well  of  the  West  End  power  station  of  the 
Union  Gas  &  Electric  Co.,  at  Cincinnati,  Ohio.  This 
plant  includes  the  largest  installation  of  traveling 
screens  in  the  world,  having  sixteen  screens  91  ft.  high, 
and  also  a  novel  swinging  crane  for  cleaning  the  well. 


FIG.  1.     PIVOTED  CRANE  WITH  GRAB  BUCKET  FOR  CLE^VNING  INTAKE  WELL 

This  equipment  is  shown  in  Fig.  1.  Particulars  of  the 
intake  well  and  tunnel,  in  connection  with  the  founda- 
tion work  of  the  station,  were  given  in  Enuineerinfi 
Newn-Record  of  Sept.  27.  1917,  p.  593.  With  the  four 
30,000-kw.  turbines  in  operation  this  station  uses  water 
at  the  rate  of  208,000  gal.  per  minute. 

At  the  power  station  site  the  river  bed  is  rather  con- 
tracted and  the  Licking  River,  entering  the  Ohio  on  the 
OTjposite  side  and  above  the  station,  deflects  the  debris 
toward  the  power  station.  In  addition  to  the  usual 
accumulation  of  leaves,  boughs,  straw  and  miscellaneous 
trash  there  are  such  large  pierces  as  telephoni'  poles,  rail- 
way ties.  logs  and  entire  trees,  besides  which  the  water 
carries  a  large  amount  of  mud  and  sfc"'  -i    -iwociiMlon. 


The  intake  tunnel,  extending  164  ft.  from  the  station, 
has  its  end  entirely  open,  as  it  was  feared  that  any  grill 
would  become  blocked  by  logs  and  debris  which  could  not 
be  removed  during  high  water  and  might  thus  put  the 
station  out  of  service.  This  tunnel  is  25  x  10  ft.  in 
section,  with  crossbraces  about  10  ft.  above  the  bottom. 
Its  floor  is  10  ft.  below  extreme  low  water  and  5.7  ft. 
above  the  bottom  of  the  intake  well,  60  ft.  in  diameter. 
In  spite  of  the  well  screens,  a  considerable  amount  of 
leaves,  straw  and  mud  found  their  way  into  the  con- 
densers. At  numerous  times  it  has  been  necessary  to 
cut  out  a  turbine  to  allow  of  cleaning  the  condenser, 
other  stations  then  taking  the  load. 

Original  Screen  Plan. — In  the  original  arrangement, 
shown  at  the  left  in  Fig.  2,  screens  or  grills  of  vei-tical 
bars  prevented  the  larger  material  from  passing  beyond 
the  intake  well.  These  grills  had  bars  3x1  in.  spaced 
2i  in.  c.  to  c.  Finer  material  passing  the  grills  was 
caught  on  traveling  screens,  one  for  each  unit,  consisting 
of  endless  belts  of  i-in.  mesh.  These  carried  up  the 
material  to  a  trash  trough,  into  which  it  was  washed 
by  water  jets.  Behind  the  traveling  screens  were  ver- 
tical screens  in  7-ft.  movable  panels,  these  being  in 
duplicate,  so  that  one  panel  could  be  removed  for  clean- 
ing while  the  other  was  in  service. 

But  with  the  tops  of  the  traveling  screens  at  the 
34-ft.  stage  of  the  river  any 
further  rise  of  the  water  made 
it  necessary  to  raise  the  panel 
screens,  the  space  below  them 
being  then  closed  with  blank 
or  solid  panels.  This  work  re- 
quired about  seven  hours,  so 
that  it  was  necessary  to  antic- 
ipate the  river  rise  by  several 
hours,  removal  of  the  screens 
being  impracticable  when  the 
water  rose  above  them.  Sev- 
eral times  the  rise  has  been 
so  rapid  that  all  the  screens 
could  not  be  raised.  With  the 
blank  plates  in  place  they 
formed  a  pocket  40  ft.  deep 
which  filled  with  sand  and 
debris.  After  the  river  fell, 
this  had  to  be  cleaned  out 
before  the  screens  could  be 
lowered. 

Removal  of  the  vertical 
screen    panels    by    means    of 
electric  hoists  was  such  wet 
and  disagreeable  work  that  it 
was   diflicult   to   get    men    to 
handle  it.    If  the  men  were  not  watched,  they  would  fail 
to  remove  the  lower  panels,  so  that  these  became  blank- 
eted with  dirt.     Further,  the  dirt  and  trash  sometimes 
accumulated  so  rapidly,  in  spite  of  the  traveling  screens, 
that  the  stationary  screen  panels  could  not  be  removed 
and  cleaned  fast  enough.    Under  the  high  head  of  water 
the  blocked  screens  sometimes   buckled,    requiring   the 
service  of  a  diver  to  get  them  out.    Screen  panels  left  in 
the  lower  position  when  the  water  rose  above  the  34-ft. 
stage  were  often  found  buckled  when  the  water  went 
down. 

fmprov/'d  Screen  Plan. — These  difficult  and  serious 
condiMnns  led  to  a  careful  .study  which  resulted  in  ex- 
tensiv?  changes  in  the  .screen   system  during  1921,  as 
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will  be  seen  from  the  drawing  at  the  right  of  Fig.  2. 
Briefly,  the  single  traveling  screens  were  replaced  by 
double  traveling  screens  and  the  fixed  screen  panels 
were  removed  entirely.  New  grills  with  bars  4x3  in. 
spaced  3  in.  c.  to  c.  were  set  in  the  lower  part  of  the 
openings,  up  to  El.  452  (or  river  stage  23  ft.).  Above 
this,  some  of  the  old  grills  were  left  but  others  were 
replaced  with  the  new  bars.  The  traveling  screens  were 
altered  to  make  a  closer  fit  with  the  frames  and  were 
lengthened  to  reach  El.  502,  making  a  total  length  of 
91  ft.,  so  that  they  will  meet  the  conditions  of  flood 
stages  in  the  river.  To  assist  in  cleaning  the  .screens 
and  intake  well  the  floor  above  them,  at  turbine  room 
level,  was  cut  out  and  gangways  were  provided  for  main- 
tenance and  inspection  of  the  screens. 

For  slush  ice  conditions,  it  is  proposed  to  cut  a  con- 

Turbine  room  floor,  £I.5IS 


Old  Plein 


"New  Plon 


FIG.  2.     OLD  AND  NEW  SCREEN  ARRANGEMENT   IN 
INTAKE  WELL 

neetion  from  the  discharge  tunnel  into  the  intake  tun- 
nel, which  it  parallels,  so  that  the  warm  di.'scharge  water 
can  be  directed  into  the  intake  tunnel.  This  improve- 
ment has  not  been  carried  out  as  yet.  A  proposed  sys- 
tem of  water  jets  for  cleaning  the  tunnel  is  to  be  inves- 
tigated. This  provides  for  three  or  four  lines  of  6-in. 
pipe  laid  on  the  floor  and  having  i-in.  jets  about  3  ft. 
apart,  inclined  at  about  45  deg.  toward  the  well.  These 
jets  at  100  to  150  lb.  pressure  would  be  operated  for 
about  an  hour  daily.  A  further  development  would  be 
the  provision  of  two  or  three  large  jets  in  the  river  bed 
at  the  mouth  of  the  tunnel  in  order  to  remove  accumula- 
tions of  mud  and  debris.  This  scheme  has  been  used 
with  success  at  the  Licking  River  intake  of  the  power 
Viouse  of  the  Covington  «&  Cincinnati  Street  Railway  Co., 
at  Newport.  Ky. 

Cleaninc/  the  Intake  Well. — For  removing  the  accum- 
ulation of  trash,  logs  and  sand  from  the  intake  well, 
a  grab  bucket  handled  by  a  radial  5-ton  traveling  crane 
above  the  well  was  adopted  after  different  plans  had 
been  considered.  This  crane  swings  on  a  vertical  pivot 
at  one  side  of  the  well  and  its  outer  end  has  wheels 
riding  on  a  curved  rail  on  the  circular  wall,  as  shown 
in  Figs.  1  and  3.  The  span  from  pivot  to  rail  is  49  ft. 
10  ;n.  and  the  vertical  lift  of  bucket  is  about  100  ft. 
A  -.'-yd.  bucket  is  used,  fitted  with  heavy  teeth  for  grip- 
ping logs  and  other  lai-ge  obstructions.     Two  7J-hp. 


Crane  piycf 


Infake  funnel 


PLAN  OP  SCREENS 
AND    CRANK 


motors  operate  the  bridge 
and  ti-olley  travel  and  two 
of  45  hp.  operate  the 
bucket  hoist.  The  crane 
covers  the  entire  well  and 
swings  over  a  hopper 
having  a  discharge  open- 
ing 4x6  ft.,  sufficient  to 
carry  off  logs  and  other 
large  pieces.  These  im- 
provements were  designed  and  carried  out  under  the 
direction  of  C.  W.  DeForest,  manager  of  the  electrical 
department  of  the  Union  Gas  &  Electric  Co.,  and 
Sargent  &  Lundy,  Chicago,  consulting  engineers  for 
the  company.  The  new  traveling  screens  were  made  by 
the  Chain  Belt  Co.,  Milwaukee,  Wis.,  and  the  pivoted 
crane  by  the  Whiting  Corporation,  Harvey,  111.  Since 
the  new  installation  was  made  there  have  been  several 
bad  river  conditions,  due  to  sudden  rise  of  water  bring- 
ing down  great  quantities  of  debris,  but  it  is  stated 
that  these  situations  have  been  met  without  trouble. 


The  Average  Engineer's  Civic  Duty 

(Extract  from    paper   by  Prof.  John  H.   Dunlap,  president.  Iowa 

Engi'neering  Society,  at  Sioiix  City   meeting 

Jan.  17  to  20,  inclusive.) 

HOW  can  the  average,  garden  variety  sort  of  engineer 
bring  his  training  in  applied  science  to  bear  upon  the 
solution  of  the  problems  of  the  new  era,  for  which  his 
profession  is  so  largely  responsible?  In  Iowa  the  way  is 
easy.  In  our  principal  cities  our  district  clubs  of  engineers 
are  meeting  regularly  and  taking  active  interest  in  munic- 
ipal affairs.  These  clubs  are  component  parts  of  a  strong 
state  organization,  which  serves  as  a  clearing  house  for  the 
activities  of  clubs  and  seeks  to  render  to  the  state  the 
service  for  which  the  engineer  is  qualified.  Moreover,  our 
state  organization  is  a  member  of  the  Federated  American 
Engineering  Societies.  This  is  a  comprehensive  organization 
dedicated  to  the  service  of  the  community,  the  state  and 
nation.  In  taking  his  part  in  public  affairs,  however,  no 
engineer  should  think  of  his  own  selfish  interest  or  reward. 
Each  one  of  us  should  undertake  to  assist  in  the  solution 
of  at  least  one  community  problem,  and  give  to  it  the  best 
that  is  in  him.  In  case  the  general  public  finds  our  ser^^ce 
of  value,  whatever  reward  is  attached  to  valuable  service 
will  naturally  be  ours.     But  the  service  must  be  first. 

One  plain  duty  of  everyone  is  to  initiate  a  plan,  not  in 
China  or  Africa,  but  right  where  he  lives,  which  will  grad- 
ually bring  to  pass  a  more  intelligent  and  a  more  conse- 
crated citizenship.  As  Theodore  Roosevelt  has  said,  the 
members  of  our  communities  should  be  graded  not  according 
to  color,  race,  creed,  wealth,  education,  family,  but  accord- 
ing to  their  performance  of  the  duties  of  citizenship.  To  this 
end  your  attention  is  called  to  the  booklet  entitled.  "A  Plan 
for  Unified  Community  Effort  in  American  Citizenship."  by 
Martin  J  Wade,  judge  of  the  United  States  District  Court. 
In  brief,  Judge  Wade  suggests  a  community  council,  repi-e- 
sentative  of  all  patriotic  and  fraternal  societies  and  clubs  of 
the  community,  to  meet  at  least  monthly.  Such  a  council 
could  lay  out  a  comprehensive  program  for  a  community 
and  transform  it  in  a  generation  into  the  best  possible 
p'ace  in  which  to  live,  to  build  homes  and  rear  children. 


Second  Simplon  Tunnel  Completed 

On  Dec.  4  the  lining  of  the  second  Simplon  tunnel, 
connecting  the  head  of  the  Rhone  valley  in  Switzerland, 
with  the  Italian  slope  of  the  Alps,  was  completed.  Work 
had  been  in  progress  for  nine  years.  It  was  not  direct 
tunnel  driving  but  enlargement  work  of  the  heading  or 
ventilation  tunnel  which  was  driven  at  the  time  the 
first  tunnel  was  put  through.  The  tunnel  is  about  12i 
miles  long. 
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New  Committees  for  Highway  Research 

AT  ITS  meeting  in  New  York  City  Jan.  16,  the 
l\  Advisory  Board  on  Highway  Research  approved 
the  report  of  the  Committee  on  Researches  and  Re- 
search Committees  (Prof.  T.  R.  Agg,  chairman)  as 
noted  in  the  news  section  of  this  journal  Jan.  19,  p. 
125.  The  report,  which  carries  the  title  "Suggested 
Researches  and  Research  Committees,"  indicates  certain 
problems  needing  study  and  outlines  the  following 
program  of  activities: 

I     Committee  on  Economic  Theory. 

f'tobleiii:    To  dcteriiii)te  alt  of  the  elements  of  cost  of 
highway  improvement. 
The  following  will  suggest  the  type  of  i-esearch  involved: 

A.  Effect  of  grades,  alignment,  rise  and  fall,  weather 
and  speed  and  methods  of  operation  on  cost  of  transport. 

B.  Determination  of  all  of  the  elements  entering  into 
the  resistance  to  translation  of  vehicles  (Tractive  Resist- 
ance) and  magnitude  of  each  element. 

0.  Determination  of  the  elements  of  cost  of  vehicle 
transportation  classed  as  capital  costs,  and  operating 
costs  exclusive  of  those  included  in  A  and  B. 

D.  To  determine  the  relation  between  traffic  and  cap- 
ital and  maintenance  costs  of  roads. 

II.  Cominittee  on  Structural  Design  of  Roads. 

Problem:    To  establish  all  of  the  data  required  for 
rational  design  of  a  road  surface. 
The  following  will  suggest  the  type  of  research  involved : 

A.  Determination  of  all  facts  relative  to  the  behavior 
of  the  soil  upon  which  roads  are  con.structed,  when  under 
load  from  the  road  structure. 

B.  To  determine  the  relation  between  traffic  loads  and 
stress  in  road  .surfaces,  and  to  establish  the  laws  that 
control. 

C.  To  determine  the  effect  of  the  elements  on  road 
structures. 

D.  To  determine  the  structural  strength  of  all  types  of 
road  surfaces. 

E.  Relation  of  the  vehicle  to  the  road. 

III.  Committee  on  Road  Materials. 

Problem:    To  determine  the  moat  effective  combina- 
tions of  materials  to  give  desired  .strength 
and  to  investigate  possible  new  combina- 
tions of  materials. 
The  following  will  suggest  the  type  of  research  involved: 

A.  To  e.stablish  the  most  effective  combinations  of 
materials  now  in  use,  with  particular  reference  to  the 
exigencies  of  field  control. 

B.  To  promote  re.search  looking  to  the  establishment 
of  new  combinations  of  materials,  or  of  the  new  materials 
suitable  for  road  surfacing. 

IV.  Committee  on  Highway  Traffic  .Analysis. 

Problem:    To  establish  an  adequate  method  of  study- 
ing highway  traffic  and  to  show  how  traffic 
records  should  be   interpreted. 
The  following  will  suggest  the  type  of  research  involved : 

A.  A  study  of  relation  of  community  development  to 
the  origin  and  destination  of  traffic,  and  to  devi.se  means 
for  e.stimating  potential  traffic. 

B.  Proper  methods  for  studying  and  recording  volume 
of  traffic,  and  for  interpreting  traffic  records. 

C.  To  devise  units  of  measure  to  apply  to  traffic  and 
to  define  tho.se  units. 

D.  To  study  the  relation  of  highway  Iwtterment  to 
traffic  increa.ses. 

V.  Committee  on  Highway  Krldges. 

Problem:     Tn   i-Hliihlish   all  of  the   data   required  for 
the  design  of  highnxiy  bridges. 
The  following  will  indicate  the  type  of  research  requireil: 

A.  Determination  of  load.s  for  whifh  bridges  should 
be  de.signed. 

B.  .Study  impact  on  highway  bridgiv" 

C.  Determination  of  the  proper  rffiuiriTnentR  for  !<tnnd- 


ards  of  design  as  regards  allowable  stresses,  widths  and 
requirements  of  foundations. 

VI.  Committee  on  Highway  Finance. 

Problem:  To  determine  the  equitable  basis  for  financ- 
ing highway  improvements. 
The  following  will  indicate  the  type  of  research  involved : 

A.  Definition  of  an  equitable  basis  for  highway  financ- 
ing. 

B.  Study  possible  methods  of  financing  improvements 
in  the  various  political  units. 

C.  Administrative  methods  required  to  insure  equitable 
financing. 

VII.  Committee  on  Maintenance. 

Problem:    To  determine  the  relation  between  traffic 
and  maintenance  costs  of  roads  to  investi- 
gate methods  of  maintenance  and  orgaviza- 
tion  of  maintenance  forces. 
The  following  will  suggest  the  type  of  re.search  involved: 

A.  Establishment  of  accounting  methods  that  will  give 
accurate  data  on  cost  of  maintenance. 

B.  Methods  of  correlating  maintenance  costs  and  volume 
of  traffic. 

C.  Relation  of  maintenance  costs  to  methods  of  main- 
tenance. 

VIII.  Committee  on  Subgrade. 

Problem:  To  determine  the  supporting  poiver  of  soils 
under  all  conditions;  to  investigate  meth- 
ods of  increasing  the  stability  of  subgrades 
and  to  consider  any  similar  problems  hav- 
ing to  do  with  the  characteristics  of  .lub- 
grades. 

Committees  VII  and  VIII  were  added  to  this  report  at  the 
suggestion  of  the  Director  of  Highway  Re.search  and  have 
not  been  considered  by  the  entire  Committee  on  Research 
due  to  the  lack  of  time  for  the  necessary  correspondence! 
If  these  aie  constituted,  the  field  of  Committees  I  and  II 
should  be  modified  so  that  no  overlapping  exists. 

It  is  believed  that  the  results  of  the  work  of  the  six  com- 
mittees .suggested  herein  will  shov  the  need  for  investiga- 
tional committees  on  Vehicle  Design  and  Construction  Meth- 
ods, but  the  establishment  of  such  committees  is  not  recom- 
mended at  this  time. 


Experience  with  Creosoted  Piles 

The  practice  of  steaming  piles  and  timbers  as  a  part 
of  the  creosoting  process  is  not  approved  or  followed  on 
the  Atchison,  Topeka  &  Santa  Fe  Ry.  It  is  found  to  lead 
to  irregular  penetration  of  the  oil,  according  to  a  recent 
paper  by  A.  F.  Robinson,  bridge  engineer  of  the  railway. 
Examinations  of  old  treated  piles  which  had  been  sub- 
jected to  steaming  showed  that  the  thickness  of  the 
treated  shell  might  be  from  that  of  a  mere  skin  to  a 
thickne.ss  of  2  in.,  the  thickness  varying  all  around  the 
pile.  This  irregularity  was  considered  due  to  moisture 
in  the  piling  as  a  result  of  steaming  and  improper  sea- 
soning. When  the  railway  opened  its  own  treating  plant 
at  Somerville.  Tex.,  in  1907,  all  the  material  was  care- 
fully air  cured  and  no  steaming  was  done.  In  this  way 
a  very  uniform  penetration  has  been  obtained.  In  Mr. 
Robin.son's  opinion  different  rules  for  air  curing  will  be 
required  in  .sections  having  varying  moi.sture  conditions. 

Where  damaged  creosoted  piles  were  found  in  tre.stles, 
they  were  cut  down  to  solid  wood  and  the  heads  then 
covered  with  three  or  four  coats  of  hot  creosote  mixed 
with  heavy  road  oil.  A  sheet  of  prepared  roofing  wa.« 
placed  on  each  head  and  a  framed  bent  of  creosoted 
timber  wan  set  in  place,  being  drift  bolted  to  the  shorl 
piles.  It  was  found  that  decay  was  sure  to  start  pi-omptI> 
where  the  men  chamfered  pile  heads  at  the  rap  for  drain- 
age, bored  holCH  for  sway  brace  boHs  nr  trimmed  the 
pile  faces  to  make  the  sway  brace  planks  draw  straight. 
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Live-Loads  for  Motor-Truck  Storage 

Amount  and  Distribution  of  Weight  in  Trucks  of  Different  Sizes  and  Malies — Grouping  of  Wheels 
Producing  Maximum  Floor  Stresses — Equivalent  Uniform  Loads 


By  E.  L.  Verveer 

structural  Engineer,  New  York  City 


STORAGE  buildings  and  garages  for  commercial 
vehicles  present  a  special  problem  because  of  the 
high  concentrations  involved,  the  variation  of  weights 
and  dimensions  of  trucks,  and  the  variable  grouping  of 
the  loads  on  the  floors.  A  study  of  these  variables  is 
presented  in  the  following,  based  on  the  data  of  some 
45  different  makes  of  truck.  It  is  intended  to  apply  only 
to  floors  of  slab-and-beam  construction,  but  covers  all 
sizes  of  modern  motor  truck  up  to  6  tons  capacity. 

In  its  effect  on  the  floor  itself,  or  the  slab,  a  truck 
wheel  is  practically  a  point  load.  With  respect  to  the 
supporting  beams  and  girders,  while  the  load  might  be 
considered  distributed  over  the  width  of  the  tire,  no 
material  error  is  introduced  by  assuming  the  wheel 
loads  concentrated.  The  actual  distribution  to  the  floor 
framing  depends  upon  the  style  of  construction 
employed.  In  a  monolithic  floor,  the  wheel  loads  will 
deploy  more  uniformly  than  where  the  floor  is  merely 
supported  by  independent  members. 

Motor-truck  load  comprises  chassis  weight,  super- 
imposed body  weight,  and  weight  of  the  maximum 
carrying  load  (pay  load).  The  chassis  weight  is  a 
definite  quantity,  depending  upon  the  type  and  make  of 
truck.  The  same  is  true  of  the  pay  load,  but  the  body 
weight  depends  upon  the  use  to  which  the  truck  is  to 
be  put.  The  chassis  length  of  any  particular  make  for 
a  specified  capacity  often  varies,  depending  in  a  measure 
upon  the  type  of  body.  This  variation  in  chassis  length 
occurs  in  the  loading  space,  that  is,  the  distance  from 
the  back  of  the  driver's  seat  to  the  rear  end  of  the 
fram.e  The  length  from  the  center  of  the  rear  axle  to 
the  rear  end  of  the  body  will  also  vary  from  a  minimum 
for  a  dump-body  to  a  maximum  for  other  styles. 
Although  the  chassis  weight  for  any  particular  capacity 
will  increase  with  its  length,  this  increase  is  very  small 
and  not  large  enough  to  influence  the  calculations  mate- 
rially. 

Body  and  Chassis  Weight. — To  avoid  overloading  the 

chassis  when  the  full  pay  load  is  applied,  the  maximum 

body  weight  for  a  given  truck  is  limited.     For  the  sake 

of  uniformity,   the    National    Automobile    Chamber   of 

Commerce  in  1912  adopted  the  standard  body-weight 

allowances  given  in  Table  I.    These  weights  were  used 

by  the  majority  of  truck  makers  up  to  the  past  year, 

when  they  were  revised  to  the  weights  shown  in  the 

third  column  of  Table  I.    These  weights  are  in  common 

-  use,   or   in   any   case   they 

TABLE  I— STANDARD  BODY-     wiU  not  differ  much  from 

WEIGHT  ALLOWANCES  the  Weights  of  actual  truck 

(National  .\utoraobile  Chamber  of  bodieS. 

Commerce) 

Standard  Body  For     information      fur- 

'''^'  oidsfd"'  N^ewstd.  nished  by  the  leading  truck 


750      1,200      manufacturers,    chassis 

900        1,200 


ij 1  050  12,00  weights  are  found  to  range 

Ij Ij^  l5^gg  as  listed  in  Table  II. 

y.'-'-'-'-'-""-  j'.5oo  2,000  Weight      Distribution.— 

4. ;:;:;::::; .  r,7oo  2:000  From  45  to  eo  per  cent  of 

5 1,800  2,500  .  ^ 

6 1,900  25,00  the     chassis      weight      is 

1...: 2,000  25,00  .    J    .         .1  i. 

■  carried  by  the  rear  tires, 


the  average  being  55  per  cent.  The  percentage  should 
be  assumed  at  60  when  not  known.  In  most  cases,  80 
per  cent  of  the  body  weight  is  borne  by  the  rear  axle, 
but  quite  frequently  this  percentage  may  be  as  low  as 
60  or  as  high  as  100.  If  not  known,  not  less  than  90 
per  cent  should  be  used  for  purposes  of  floor-load  com- 
,  putations.  The  pay  load  is 
distributed  in  the  same  pro- 


(Data  from  Manufaetxirers) 

Average 


TABLE  II— WEIGHTS  OF 

COMMERCIAL  CHASSIS  portion  as  the  body  weight. 
The  portion  of  the  combined 
chassis    and    body    weights 

Truck          Range,  Lb.     Lb."  Carried    by    the    rear    tires 

i':Kn;;        ITot^roZ    IIZ  varies   from   52   to   661   per 

ifi^::      lZ~kl°ol    i:Z  cent  for  different  makes.    It 

3-Ton  .        5.400—7,500    6,200  IS    about    60    per   cent    for 

35 -Ton.    .        5,400—8,100      7,000  o  1   4^         j.         1              J           1„            A 

4  -Ton  .        7,200—8 100    7  600  3i-ton  trucks  and  under  and 

5-  Ton  .           7,500—9,300      8,800  (y(--2    „„,.    „p„4-    f„„    tVinsP    nvpr 

51-Ton..        8.500—8  750    8.700  ""^  poi   ceux  lor  tnose  over 

6-  Ton. 


8,500—8,750      8,700 

8,500-9,600  9,200  Si-tons  Capacity.  When  the 
.  actual  amount  is  not  given, 

it  is  advisable  to  assume  it  at  661  per  cent. 

When  a  truck  is  fully  loaded,  the  rear  tires  support 
from  58  to  80  per  cent  of  the  total  load,  depending  upon 
the  make  of  truck,  but  for  use  in  practice  75  per  cent  of 
the  total  weight  (chassis,  body  and  pay  load)  is  a  good 
value  to  use  for  normal  conditions  of  loading. 

Total  Weight. — Table  III  gives  the  range  and  average 
of  combined  chassis,  body  and  pay  load  for  trucks  of 

TABLE  III— LOADED  WEIGHTS  OF  COMMERCIAL  TRUCKS 
Truck  Range,  Lb.     Average,  Lb. 

1-  Ton 5,400—6,800  6,400 

Ij-Ton 7,300—9,300         8,200 

2-  Ton 9,000—11,000        10,300 

2J-Ton 10,500—12,500         11,300 

3-  Ton 12,800—15,200        14,000 

3}-Ton 14,300—17,100        15,600 

4-  Ton 17,000—17,600         17,500 

5-  Ton 19,300—21,700        20,600 

5J-Ton 21,200—21,700        21,300 

6-  Ton 22,400—24,000        23,600 

different  capacities,  according  to  data  furnished  by  the 
makers.  Table  IV  gives  dimensions  and  weights  for 
standard  trucks  of  typical  makes. 

The  upper  floors  of  a  garage,  that  is,  those  above  the 
first  or  ground  floor,  are  very  seldom  called  upon  to 
sustain  any  pay  load.  The  live  loads  to  be  used  for  the 
design  of  such  floor  systems  are,  therefore,  those 
derived  from  the  chassis  and  body  weights  only.  Where 
ramps  are  employed,  impact  should  be  included. 

The  ground  floor  usually  rests  upon  the  soil,  but  for 
cases  where  thei-e  is  to  be  a  basement,  necessitating  an 
independent  floor  system,  both  impact  and  pay  load 
should  be  provided  for,  as  loaded  trucks  are  often  driven 
into  the  first  story. 

The  loading  diagrams  used  to  compute  the  bending 
moments,  shears,  etc.,  are  shown  in  Fig.  1  herewith. 
The  second  column  represents  the  I'ear  axles  of  two 
trucks  placed  side  by  side,  the  third  column  the  rear 
wheel  of  one  truck  and  the  front  wheel  of  another 
directly  behind  it,  the  fourth  column  the  rear  wheels  of 
two  trucks  back  to  back. 

Floor-Beam  Stresses — Ordinarily  tiiicks  are  placed 
parallel  or  at  right  angles  to  the  floor  beams.    Investiga- 
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tion  of  both  arrangements  will  show  that  the  maximum 
conditions  of  loading  occur  when  the  trucks  are  at  right 
angles  to  the  floor  beam  and  the  axles  directly  over  and 
parallel  to  the  beam.  The  maximum  bending  moment 
may  then  be  obtained  by  applying  as  many  multiples  of 
the  loading  diagram  in  Fig.  1  (Col.  2)  as  can  be 
placed  on  the  beam  and  at  the  same  time  fulfill  the 
criterion  for  maximum  bending  moment.  The  same 
method  applies  to  finding  the  shears. 

Tables  V  to  VIII  inclusive  give  the  maximum  bending 
moments,  equivalent  uniform  loads,  maximum  end 
shears,  and  concentrations,  for  beams  of  15  to  30  ft. 
span,  for  trucks  of  1,  Ih,  3h  and  5  tons  capacity.  The 
corresponding  data  for  2  and  2i-ton  trucks  may  be 
obtained  by  proportion  from  Table  VI,  those  for  3  and 
4-ton  trucks  in  the  same  manner  from  Table  VII,  and 
those  for  6-ton  trucks  from  Table  VIII. 

The  coeflScients  K,  Z  and  E.  if  multiplied  by  the  rear 
wheel  load  Pr.  will  give  the  bending  moment  M,  equiv- 
alent uniform  load  W,  and  beam  concentration  R, 
respectively.  These  coefficients  are  given  so  that,  in 
case  it  is  desired  to  substitute  different  values  for  Pu 
from  those  used  in  the  tables,  the  cori-esponding  values 
of  M,  W  and  R  may  readily  be  obtained.  These  tables 
apply  to  simply  supported  beams.  For  any  other 
assumption  of  the  supports,  the  maximum  bending 
moments  and  shears  may  be  found  by  proportion;  the 
values  of  W,  however,  will  not  change. 

For  the  maximum  end  shears  (Col.  6)  the  first  wheel 
is  placed  9  in.  from  the  center  of  the  beam  support  for 
1  to  2J-ton  trucks,  and  1  ft.  for  those  of  3  to  6-ton 
capacity.  Allowing  for  the  flattening  of  the  tire  and  the 
width  of  the  supporting  girder,  such  assumptions  seem 
reasonable.  Fig.  2  shows  a  typical  diagram  of  maximum 
shears  at  various  points  on  a  beam  when  the  loads  move 
off  from  left  to  right,  which  is  the  same  as  assuming 
the  beam  partially  loaded.  Approximate  working  quan- 
tities for  these  shears  may  be  found  from  the  equations 

V  =  V,„x'/(l  —  0.75)'  for   1   to  2Uton  trucks,   and 

V  =  Vmx'/d  —  D'  for  the  others,  where  V  is  the  max- 
imum shear  at  distance  x  from  the  right  support,  I  is 


l'/2 


2'/2 


3'/2 


t<-i'-->j/5'K--J'— >| 


\<-S'-H/S)<-5'->\ 

r,  f      r,  ^ 

'2,0001b;      'lOOO/b.' 


<  5'    H/lV  5'  ■: 
'i!SO/b.'      %250lb) 


'ZJSOOIb. 


XSOOIb- 


WS'-6"AV<tS'-6''->\ 
'2,9O0lk-       '2^lb 


t<-iTg"->j2'K-5-'e"-> 
vood-     VOOIb 


<-6'-->)2'K--tf'--> 

V  ^        T  ^ 

'VSOIb.'       VSOIb 


<-6'--*&'\<ye'--^ 
'i.S00lb: 


<  6'-6">pi 


K-  6'6"> 


\^6-$"> 


I 


^Y'-6'-6"-->< 


■aH-e'e"^^ 


:—8'.—> 


<■-  8'-6"- 
^2.250/b.~ 


/l.SOOIb.-. 


Y--8'-6"-->\ 
2,300 /b.'. 


\(.-8'-6"—> 
.■3,1001b.- 


3,150lb.-i. 


5,800 /b.-~i. 


FIG.    1.      I.O.ADIN'G    DI.\GRAMS    FOR   TRUCK    STORAGE 

the  length  of  the  beam,  and  T  ,„  i.s  the  maximum  end 
shear.  For  rolled  steel  sections  the  end  shears  are 
ordinarily  sufficient,  but  for  reinforced-concrete  or 
built-up  steel  beams  the  maximum  shears  at  various 
points  are  required  in  order  to  provide  proper  diagonal 
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tension    reinforcement    or    web    thickness    and    rivet 
spacing. 

The  maximum  beam  concentration  R  is  the  maximum 
load  on  the  floor  girder  from  the  two  beams  of  equal 
length  framing  into  it,  one  on  each  side.  These  con- 
centrations can  be  used  for  designing  the  girder. 
Since  the  total  load  computed  from  the  unit  load  W 
does  not  differ  much  from  the  actual  value  of  R,  the 
same  uniform  live  load  can  be  used  for  the  girders  as 
for  the  beams. 

As  will  be  seen  from  Fig.  1,  when  the  distance 
between  beams,  or  panel 
width,  exceeds  6  ft.  for  1 
and  IJ-ton  trucks,  and  6* 
ft.  for  the  others,  a  part  of 
the  loads  from  the  front 
n  16  15  mTj^  ^^'®  °^  ^^^  ^^^^  truck  will 
be  transferred  to  the  beam 
carrying  a  set  of  rear 
wheels.  Similarly  when  the 
panel  is  8  ft.  to  Si-ft.,  a 
portion  of  an  adjacent  rear-axle  load  may  be  trans- 
ferred. Although  it  is  possible  that  these  additional 
load  increments  will  be  brought  to  the  beam  as  uni- 
formly distributed  increments,  it  is  on  the  safe  side  to 
assume  them  as  concentrated.  Then,  if  the  panel  width 
is  7i  ft.  for  example,  and  the  trucks  are  of  Sl-tons 


25  14  25  n  21  20  19 

Length  in  Feet 

FIG.  2.     ]VL-\.XIMUM  FLOOR 

BEAM    SHEARS    FOR 

25-FT.   SPAN 


capacity,   the  total   wheel   concentration  on  the  beam 
to  be  designed  will  be 

2,900  +  ^^    X  1  =  3,167  lb. 

When  great  accuracy  is  not  required,  the  average 
uniform  load  per  foot  of  beam,  found  at  the  foot  of 
Column  5,  or  the  average  equivdent  shear  load  per  foot 
of  beam  at  the  bottom  of  Column  6,  may  be  used 
irrespective  of  beam  length.  Dividing  these  loads  by 
the  panel  width  will  then  give  the  live  load  per  square 
foot  for  bending  moment  and  shear  respectively.  These 
average  equivalent  unit  live-loads  are  given  in  Table  IX. 

The  tests  available  at  the  present  time  from  which  to 
obtain  practical  working  rules  for  the  design  of  the 
floor  itself  are  those  of  Prof.  C.  T.  Morris  (Ohio  State 
Highway  Dept.,  Bulletin  No.  28),  and  W.  A.  Slater, 
E.  B.  Smith,  E.  B.  McCormick  and  A.  T.  Goldbeck 
(Proc.  Am.  Soc.  Testing  Materials  1913;  Am.  Concrete 
Inst.  1915,  1916,  1917).  All  the  tests  were  made  on 
reinforced-concrete  slabs,  but  from  tests  made  on  small 
models  of  heavy  cardboard  and  wood  the  writer  is  con- 
vinced that  the  general  conclusions  reached  by  Gold- 
beck  and  other  investigators  apply  also  to  other  homo- 
geneous material  used  in  floor  construction. 

In  general,  it  was  found  that  when  a  concentrated 
load  is  placed  in  the  center  of  a  slab  supported  on  two 


-VTAX'IMUM   BENDING   MOMENTS     EQUIVALENT   T-NIFORir    LOADS,    MAXIMUM   END    SHEARS,    AND   CONCENTRATIONS 
MA.-.11MUM    jJJi.MJiiNUr     ^^^  BKAMS   OF   15   TO   30  FT.   SPAN.   FOR  1,    li,   3i   AND   5- TON  TRUCKS 

TABLE  Vn— 3J-T0N  TRUCK 


TABLE  V— 1-TON  TRUCK 
Dead  Weight  P/  on  Front  Wheel  1 ,  000  Lb. 


Dead  Weight  Pr 


Rear  Whe 
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5S 


9.4 
10.8 
12.3 
13.7 
15.3 
16.77 
18.27 


18 

21.57 

23.3 
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29.56 

31.76 

34.29 

36.8 


14.100 
16,200 
18,450 
20.550 
22,950 
25,150 
27,400 
28,200 
32,350 
34,950 
38,200 
41,150 
44,350 
47,650 
51,400 
55,200 


0.334 
0.338 
0.341 
0.338 
0.339 
0.335 
0.331 
0.328 
0.326 
0.324 
0.326 
0.325 
0.324 
0.324 
0.326 
0.327 


509 
503 
497 
491 
489 
486 
489 
487 
487 
486 
489 


Average. 0.330 


4,300 
4,650 
4,900 
5,150 
5,300 
5,550 
5,800 
6,050 
6,350 
6,550 
6,800 
7,000 
7,250 
7,500 
7,750 
8,000 
(552) 
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7.    I 

7.41 

7.7 

8.0 

8.346 
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9.018 

9.327 
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7,050 
7,850 
8,250 
8,650 
9,050 
9,650 
10,200 
10,650 
11,100 
11,550 
12,000 
12,500 
13,050 
13,550 
14.000 
14,400 


TABLE  VI— U-TON  TRUCK 
Dead  Weight  P/  on  front  Wheel  1,350  Lb. 
Dead  Weight  Pr  on  Rear  Wheel  1,750  Lb. 


Dead  Weight  P/  on  Front  Wheel  2.000  Lb. 
Dead  Weight  Pr  on  Rear  Wheel  2,900  Lb. 
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5.87  10,300  19  11.84 

6   175  10,800  20  13.04 

6.5  11,400  21  14.57 

6.818  11,900  22  16.07 

7.152  12,500  23  17.57 

7.437  13,000  24  19.06 

7.72  13,500  25  20.56 

8  0  14,000  26  22.25 

8.37  14,650  27  23.57 

8.66  15,150  28  25.00            

8  983  15,600  29  26.82          100,600         0.255         957            15,800 

9.283  16,250  30  28.48          106,800         0.253         949            16,000 

Average'..'.:. .'....       0.318         557  (625»  .Average 0.262         983  (1,115) 

(Notb:    Value  of  Vnjat  foot  of  column  6  is  the  average  load  perlin.ft.  of  beam  to  produce  max.  end  shear.) 
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61,150 


0.321 
0.322 
0  327 
0.328 
0.328 
0.326 
0.323 
0.319 
0.315 
0.314 
0,312 
0  313 
0.312 
0.311 
0.311 
0.311 


562 
563 

572 
575 
573 
570 
565 
538 
552 
549 
547 
548 


544 
544 
557 


4,900 
5,250 
5,550 
5,850 
6,050 
6,300 
6,550 
6,800 
7,150 
7,450 
7,700 
7,950 
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786 

12.600 

7.759 

22,500 

30 
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0.2775 
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T.VBLE  ■Vni- 

-5-TON  TRUCK 

Dead  Weight  P/  on 

Front  Wheel  2,150  Lb. 

Dead  Weight  Pr  on 

Rear  TATieel  3,750  Lb. 

1 

2 

3 

4 

5 

6 

7 

8 

sr.^        -=~ 


>S 


28,500 
32,100 
35,700 
39.550 
44,400 
48,900 
54,600 
60.250 
65,900 
71,500 
77,100 
83,400 
88,400 
93,750 
100,600 
106,800 
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0,264 

0  265 

0.266 
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1,013 
1,003 
990 
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983 
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14.250 
15,000 
15,900 
17,100 
18,150 
19,125 
20.000 
20.800 
21.700 
22.500 
23.550 
24,500 
25.550 
26.500 
27.400 
28.250 
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TABLE    IX.      EQUIVALENT    UNIT    LH'E-LOADS    (LB./SQ.FT.)    FOR 

BEAMS  AND  GIRDERS 
Span     5  . —  55 — .    • — 6 
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parallel  sides,  the  stress  produced  is  distributed  over  a 
width,  parallel  to  these  two  sides,  equal  appi-oximately 
to  twice  the  distance  between  supports.  In  other  words, 
if  the  span  of  the  slab  is  called  S,  the  deflection  at  a 
distance  S  on  either  side  of  the  load  is  practically  zero, 
indicating  that  the  effect  of  the  load  extends  only  over  a 
distance  of  2S.  The  stress  immediately  under  the  load 
is  greatest,  and  at  a  distance  equal  to  S,  measured  on 
either  side  of  the  load,  it  becomes  practically  zero.  The 
"effective  width"  is  the  width  over  which  the  concen- 
trated load  may  be  considered  as  uniformly  distributed. 
This  width,  it  was  found,  is  changed  very  little  by  the 
percentage  of  reinforcement  in  the  case  of  concrete,  and 
is  apparently  independent  of  the  magnitude  of  the  con- 
centrated load.  It  varies  but  slightly  with  the  thickness 
of  the  slab. 

Prof.  Morris  deduced  the  following  equation  for  the 
effective  width:  e  =  0.6S  +  1.7  ft.  This  equation  i.s 
applicable  where  the  total  slab  width  exceeds  IKS  plus 
4  ft.  and  was  derived  for  use  in  highway  bridge  floor 
design.  Mr.  Slater  suggested  the  equation  c  =  0.8S  -|-  T 
for  a  load  at  the  center  and  e  =  0.5.3S  -f-  T  for  two 
loads  at  the  third-points,  T  being  the  width  of  the  load, 
or  in  practice  the  tire  width.  From  later  tests,  Gold- 
beck  established  a  relation  between  the  total  slab  width 
and  the  effective  width  from  which  he  drew  a  curve 
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FIG.  3.  CHANGE  OK  EFFECTIVE  WIDTH  OF  SLAB 
WITH  TOTAT.,  WIDTH 

shown  in  Fig.  3  by  the  full  line.  The  diagram  shows 
the  plotted  ratios  obtained  from  the  tests  at  hand;  the 
writer  would  use,  for  floor  alah.s,  the  values  indicated 
by  the  dash  line  in  Fig.  3  and  tabulated  in  Table  XI. 
When  the  total  slab  width  is  equal  to  or  more  than  twice 
the  span  lengths,  the  effective  width  r  is  approximately 
0.8S,  and  the  formulas  for  rectangular  beams  may  then 
be  applied  to  the  design  of  floor  slabs  by  substituting 


0.8S  for  the  actual  beam  width  h.  Continuity  o.  the 
slab  does  not  change  the  effective  width  to  any  extent, 
merely  changing  the  beam  formula  to  be  u.sed. 

In  a  building  where  the  floor  system  is  composed  of 
beams  and  girders,  excluding  the  long-span  type  of  con- 
crete construction,  the  length  of  the  floor  beams  is 
usually  greater  than  twice  the  span  length.  The  equa- 
tion e  =  0.8S  +  T  can  be  applied  in  general  to  the 
design  of  the  floor.  The  rear  wheel  loads  are  the  ones 
to  be  used  with  the  rear  axle  at  right  angles  to  the 
floor  beams.  The  governing  condition,  in  this  case,  is 
the  maximum  bending  moment  in  the  slab  or  arch.  To 
illustrate  the  application  of  this  equation,  suppose  the 
span  length  is  5  ft.  and  the  floor  is  to  support  1-ton 
trucks.  Assuming  each  wheel  load  as  extending  over  a 
length  of  6  in.  parallel  to  the  supports,  due  to  the  flat- 
tening of  the  tire;  e  =  0.8  x  5  +  0.5  =  4.5  ft.  Each 
load  of  1,500  lb.  is  to  be  considered  uniformly  spread 
over  4.5  ft.  in  the  above  direction.    When  e  exceeds  the 


TABLE 

X. 

EQUIVALENT  UNIT  LIX^E-LGADS 

(LB.  /  SQ.FT.)  FOR 

FLOOR  SLABS 

Truck 

Capacity, 
Tons 

4i 

5 

5J 

6  """"i} 

1 

7} 

8 

225 

185 

155 

145 

135 

I2S 

lis 

105 

li 

215 

190 

170 

150 

140 

130 

120 

250 

215 

190 

175 

165 

150 

2i 

345 

290 

240 

215 

190 

180 

170 

160 

335 

285 

245 

220 

190 

175 

165 

155 

3J 

325 

275 

255 

225 

200 

190 

180 

350 

300 

270 

240 

215 

205 

195 

5UU 

425 

365 

325 

285 

260 

230 

220 

430 

370 

330 

290 

265 

235 

225 

distances  between  wheels  shown  in  Column  3,  Fig.  I, 
these  latter  lengths  must  be  used. 

Suppose,  now,  it  is  desired  to  use  an  equivalent 
uniform  load  per  square  foot  of  span  length  in  place 
of  the  above  concentrated  load.  Three  cases,  then,  pre- 
sent themselves:  floor  slab  with  both  ends  supported, 
floor  slab  with  both  ends  fixed  (continuous  slab),  and 
floor  slab  with  one  end  fixed  and  the  other  supported. 
Comparison  of  the  bending  moments  from  concentrated 
loads  with  tho.se  from  equivalent  uniformly  distributed 
loads  for  these  three  cases,  will  show  that  practically 
the  same  unit  load  H',,  for  each  capacity  truck  and  span 
may  be  used  in  the  three  cases  for  application  in  the 
customary   formulas    for   uniform    loading.      Table   X 

TABLE  XI.     RELATION  BETWEEN  SLAB  RATIOS 


Total  Width. 

EfTcr 

ivr  Width 

Span  Length 

Spai 

Length 

0  1 

0   1 

0  2 

0  2 

0  3 

0  28 

0  4 

0  37 

0  5 

0  44 

0  6 

0.5 

0  7 

0.55 

0  8 

0  6 

0  9 

0  63 

1.0 

0.68 

Total  W 

dth 

rUrctivc  Width 

•Span  Ivcngth 

Span  Length 

0  7 

0  7) 
0  75 

0  77 

0  79 

«        {^ 

0  8 

0  8 

1    8 

0.8 

1    9 

0  8 

2  0 

O.S 

shows  the  values   IF,  for  floor  slabs  for  spans  4  ft. 
6  in.  to  8  ft. 

For  general  use  the  writer  suggests  the  following  live 
loads  per  square  foot  for  the  beams  and  fiirders:  1-ton 
trucks,  100  lb.;  l}-ton  trucks,  115  lb.;  2-ton  trucks,  125 
Ih.;  2J  and  .3-ton  trucks.  1.50  lb.;  .TJ  and  4-ton  trucks. 
175  lb.;  5  and  fi-fon  trucks,  225  lb.  For  the  flnnr  xlab, 
these  loads  should  be  increased  50  per  cent.  For  storage 
of  trucks  of  mixed  capacities,  125  lb.,  for  1-  to  3-ton 
trucks  and  200  lb.  for  the  others  are  recommended,  these 
loads  also  to  be  increased  50  per  cent  for  the  floor  slab. 
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Sewage  Screen  and  Pump  Station 
at  Pleasantville,  N.  J. 

New  Type  of  Rotary-Drum  Fine  Screens — Chlorina- 

tion — Automatically  Controlled  Electric 

Drive  for  Both  Screens  and  Pumps 

By  W.  DeWitt  Vosbury 

Of  Remington  &  Vosbury.  Consulting  Enginefi-.«,  Camden,  N.  J. 

IN  designing  works  to  treat  the  domestic  sewage  from 
che  City  of  Pleasantville,  N.  J.,  fine  screening  fol- 
lowed by  chlorination  was  adopted  as  the  bs.st  solution 
of  a  difficult  problem.  The  screens  are  of  a  new  type 
and  both  screens  and  pumps  are  electrically  driven, 
with  automatic  control. 

Pleasantville  is  located  on  the  edge  of  the  mainland, 
approximately  five  miles  from  and  due  west  of  Atlantic 
City.  Between  the  two  cities  there  lies  a  tidal  flat 
or  meadow,  dotted  with  ponds  and  transversed  by  a  net- 
work of  small,  winding  streams.  The  ground  upon 
which  the  city  is  built  averages  but  a  few  feet  above 
the  meadows. 


VIEW  OF  ONE  OF  THE  TWO  FINE  .SCREENS  AT  PLEASANT- 
VILLE SEWAGE-WORKS 

A  large  tidal  stream  known  as  Beach  Thorof  are,  and 
located  on  the  opposite  side  of  the  meadows,  im- 
mediately adjacent  to  Atlantic  City,  offered  the  only 
eflluent  point.  This  outlet  was  finally  selected,  although 
its  adoption  meant  that  all  sewerage  would  have  to  be 
pumped  a  distance  of  some  three  and  a  quarter  miles. 

The  depth  of  the  sewer  outlet  below  the  surface  of 
the  marsh  precluded  the  use  of  tanks  in  treating  the 
sewage  at  that  point,  as,  for  obvious  reasons,  it  would 
have  been  necessary  to  pump  both  to  and  from  them. 
Furthermore,  they  could  not  have  been  placed  at  the 
terminus  of  the  force  main  referred  to  abov.e,  as  the 
location  was  inaccessible.  The  logical  solution  of 
this  problem,  and  the  one  adopted,  was  the  use  of 
fine  screens,  followed  by  pumping,  as  owing  to  the 
limited  space  required  by  screens  they  could  be  placed 
at  an  elevation  to  receive  the  sewage  by  gravity. 

The  station  consists  of  a  rectangular  building, 
superimposed  upon  a  cylindrical  shell,  30  ft.  in  in- 
ternal (liameter  and  17  ft.  deep.  There  are  two  floors. 
The  first  or  motor  floor  is  in  reality  a  gallery  which 
extends  from  the  main  entrance  around  three  sides  of 
the  building  to  a  stairway  leading  to  the  floor  below. 
The  second  or  screen  floor  is  on  a  level  with  the  out- 
let of  the  outfall  sewer.  With  the  exception  of  the 
dry  well  or  pump  pit,  all  of  the  space  below  this  floor 
is  used  for  the  storage  of  screened  sewage. 

As  the  sewage  enters  the  station,  it  flows  through 


an  open  channel  to  the  entrance  of  the  chambers  con- 
taining the  fine  screens,  located  on  either  side.  After 
passing  through  the  screens,  the  sewage  returns  to  a 
point  opposite  the  main  channel,  where  it  passes 
through  an  orifice  opening  into  the  storage  well 
below.  From  the  latter  it  is  pumped  to  the  outfall 
sewer. 

The  mechanical  equipment  of  the  station  consists  of 
two  motor-driven,  centrifugal  pumps,  two  fine  screen- 
ing units,  auxiliary  control  and  safety  devices. 

The  pumps  were  built  by  the  Buffalo  Pump  Co.  and 
have  a  normal  rated  capacity  of  1,000  gal.  per  minute. 
They  are  of  the  single-stage,  bottom-suction,  vertical- 
shaft  type,  with  special  sewage  impellers.  Experience 
gained  by  the  writer  in  operating  a  number  of  sewage 
pumping  stations  has  shown  that  frequent  cleaning  of 
the  impellers  is  an  essential  of  efficiency.  For  this  rea- 
son each  pump  is  provided  with  two  openings,  one  in 
the  shell  and  the  other  in  the  suction  bend  beneath. 
The  cover  plates  for  these  openings  are  held  in  place 
by  hand  screws,  which  permit  rapid  removal  and  re- 
placement. The  pumps  are  driven  by  20-hp.  motors, 
mounted  on  the  ground  floor  above.  Besides  the  usual 
thrust  bearings,  built  into  the  motors  and  pumps,  a 
third  thrust  bearing,  mounted  beneath  the  motor  floor, 
is  used  to  support  the  dead  weight  of  each  vertical 
shaft. 

In  determining  the  type  of  fine  screen  to  be  used, 
several  points  were  carefully  considered.  The  pres- 
ence of  mud,  quicksand  and  large  quantities  of  under- 
ground water  made  advisable  the  cylindrical  form  of 
the  sub-surface  structure  and  its  construction  by 
means  of  the  open  caisson  method.  The  diameter  of 
the  shell,  which  was  limited  by  cost  and  by  the  circu- 
lar shape  of  the  floor,  restricted  the  space  available 
for  the  screens  to  the  minimum  and,  in  turn,  made  the 
floor  space  they  required  an  important  feature.  In 
addition,  the  station  was  designed  to  operate  auto- 
matically, or  at  least  without  constant  attendance. 
This  meant  that,  besides  being  capable  of  producing  a 
reasonable  degree  of  clarification,  the  screens  must 
be  both  rugged  in  construction  and  thoroughly  re- 
liable in  operation.  After  a  series  of  rigid  tests,  a 
new  type  of  sewage  screen,  recently  developed  by  the 
Link  Belt  Co.,  was  adopted. 

This  screen  is  of  the  rotary  drum  type,  with  an  in- 
genious mechanism  for  the  removal  of  the  solids  col- 
lected. The  screen  proper  consists  of  a  cylinder  or 
drum  which  revolves,  partly  submerged,  in  a  concrete 
chamber  at  a  circumferential  speed  of  about  4  ft.  per 
minute.  The  sewage  enters  from  the  outside  and 
leaves  the  cylinder  from  the  inside  at  one  end. 

The  cleaning  apparatus  consists  of  four  brushes 
which  travel  in  a  straight  line,  at  a  speed  of  approxi- 
mately 38  ft.  per  minute,  across  the  top  of  the  revolv- 
ing drum  and  parallel  to  its  longitudinal  axis.  In 
addition  to  their  motion  of  translation,  the  brushes 
also  revolve  about  their  own  axjs  in  such  manner  as 
to  sweep  the  screenings  in  the  direction  of  their  path 
of  travel  into  a  chute,  through  which  they  fall  to  re- 
ceptacles below.  Removal  of  the  solids  in  the  sewage 
which  do  not  adhere  to  the  surface  of  the  drum  as  it 
revolves  out  of  the  water  is  effected  by  a  number  of 
mechanically  actuated  sludge  plates  that  pi-oject  be- 
yond the  face  of  the  drum,  while  rotating  beneath  the 
surface  of  the  water,  but  which  disappear  as  they  are 
about  to  come  in  contact  with  the  brushes. 
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Screen  Floor,   Section  X-Y 
PLAN  AND  SECTION  OF  PUMl'  AND  SCREEN  STATION 

Each  machine  has  a  capacity  of  1.5  m.g.d.  and  is 
driven  by  a  2-hp.  variable-speed  motor,  although  but 
approximately  1-hp.  is  actually  consumed  when  operat- 
ing under  normal  load. 

These  screens  afford  the  means  for  an  accurate  com- 
parison of  two  radically  different  types  of  screening 
surface.  This  difference  consists  in  the  fact  that  the 
drum  of  the  one  screen  is  covered  with  manganese 
bronze  plates  having  n\  x  2-in.  slots  on  A  x  2J-in. 
centers,  running  parallel  to  the  axis  of  the  drum  and 
in  the  direction  of  the  travel  of  the  brushes.  The 
screening  surface  of  the  other  machine  is  composed 
of  stiff,  phosphor  bronze  wires,  mounted  on  a  bronze 
frame,  with  Ja-in.  openings  or  slots  between. 

The  design  of  the  latter  type  of  screen  followed  a 
(>uggestion  from  the  writer  after  a  study  of  brush  ac- 
tion in  connection  with  various  length's  of.  clots.  In 
studying  this  action  it  was  noted  that  the  bristles  of 
a  brush  in  contact  with  the  plate  and  when  approach- 


ing a  slot  were  slightly  bent,  and  that  as  the  slot  was 
encountered,  each  bristle  straightened  out  and  en- 
tered with  a  downward  motion.  Although  this  motion 
was  slight,  the  tendency  at  fii-st  was  to  push  the  finer 
particles  which  had  collected  over  the  opening  actually 
through  instead  of  along  the  surface  and  in  advance 
of  the  brush.  This  action  is,  of  course,  repeated  for 
every  slot  in  succession  as  it  is  traversed  by  the  brush, 
with  a  loss  in  efficiency  proportional  to  the  number 
of  slots.  It,  therefore,  followed  that  with  but  one  long 
slot  and  one  entry,  the  action  of  the  bristles  in  pushing 
the  solid  matter  through  the  opening  would  be  re- 
duced to  a  minimum.  In  addition,  it  was  thought 
that  by  using  parallel  wires  to  form  the  slots,  the 
clear  openings  between  could  be  reduced  to  at  least 
a's  in.  or  possibly  smaller  without  danger  of  clogging. 
This,  in  connection  with  a  reduction  in  the  number  of 
entries  to  one,  indicated  an  increase  in  efficiency  over 
a  screen  with  slotted  plates.  Simultaneous  field  tests 
run  upon  the  two  screens,  one  of  which  has  slotted 
plates  as  already  described,  show  the  correctness  of 
this  assumption.  Interesting  data  pertaining  to  these 
and  other  tests  to  follow  will  be  published  in  a  later 
article. 

Automatic  Operation 

It  is  necessary  to  keep  the  screens  in  operation  only 
during  such  times  as  the  flow  of  sewage  into  the  sta- 
tion is  sufficiently  heavy  to  require  constant  removal 
of  solids  from  the  surface  of  the  screens  to  prevent 
clogging.  For  this  reason,  constant  operation  is  not 
required.  Like  the  pumps,  the  starting  and  stopping 
is  controlled  by  floats.  The  permissible  variation  in 
the  level  of  the  sewage  in  the  screen  chamber  is  less 
than  4-in.,  however,  which  is  not  sufficient  for  direct 
operation  of  the  float  switches.  This  limitation  has 
been  overcome  by  placing  each  float  in  a  separate  well, 
formed  by  a  section  of  flanged  pipe  supported  by  and 
on  the  top  level  with  the  screen  floor.  When,  due  to 
clogging,  the  water  surrounding  the  screen  reaches  a 
level  2-in.  above  normal,  it  overflows  a  small  weir, 
passes  through  a  connecting  pipe  and  fills  the  float 
chamber.  This  causes  the  float  to  rise,  which  in  turn 
starts  the  screen  motor,  thus  causing  the  drum  and 
brushes  to  operate.  After  one  or  two  revolutions  th« 
screen  is  cleaned  and  the  water  returns  to  normal 
level.  The  flow  through  the  pipe  leading  to  the  well 
stops  and  the  contents  of  the  latter  then  drains  out 
through  an  orifice  in  the  bottom  of  smaller  capacity 
than  the  inlet  weir.  When  the  well  is  about  empty, 
the  float  shuts  off  the  current  and  operation  of  the 
screen  ceases,  to  be  resumed  only  when  clogging  oc- 
curs again.  Repetition  of  this  cycle  depends  upon  the 
volume  of  sewage  flowing  into  the  station.  During 
part  of  the  day,  only,  is  con.stant  operation  required. 

The  flow  of  sewage  into  the  station  is  controlled  by 
a  sluice  gate,  mounted  on  the  wall  at  the  entrance 
point  of  the  main  sewer.  Under  normal  conditions 
the  gate  is  raised  and  held  in  position  by  a  float- 
actuated,  trigger  mechanism.  If,  however,  through 
failure  of  the  pumps  to  operate,  the  sludge  in  the 
storage  reservoir  beneath  rises  to  a  point  where  there 
is  danger  of  flooding  the  station,  the  trigger  holding 
the  gate  in  position  is  tripped,  the  latter  drops  and 
the  flow  is  shut  off.  Installation  of  this  device  has 
already  been  justified  by  failure  of  the  power  at  night, 
during  absence  of  the  attendant. 
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Special  Concrete  Specified  for  Jamaica  Bay  Viaduct 

Five-Mile  Boulevard  52  Ft.  Wide  to  Cross  Ocean  Bay  in  New  York  City  Has  Nearly  9,000  Ft.  of  Concrete 
Trestle,  for  Which  3,000-Lb.  Concrete  of  Extra  Density  Will  Be  Required 


CONTRACTS  have  been  let  by  the  city  of  New  York 
for  the  construction  of  a  low  grade  viaduct  crossing 
Jamaica  Bay  from  the  mainland  at  the  foot  of  Wood- 
haven  Boulevard  to  Rockaway  Beach  on  the  Atlantic 
Ocean  front.  The  total  length  of  the  viaduct  will  be 
23,505  ft.,  of  which  8,785  ft.  is  in  reinforced-concrete 
trestle  with  two  lift  bridges  and  14,720  ft.  in  earth  fill, 
behind   bulkheads    for   a   small    part.     The    trestle    is 


Concrete  Tres+le 
Hydraulic  Fill 
Pnva+ely  Improved 
Bridge 


GENERAL,  LAYOUT  OP  JAMAICA  BAY  BOULEV^VRD 
IN  NEW  YORK  CITY 

52  ft.  wide  and  is  designed  for  street  car  and  motor 
travel.  As  the  concrete  is  exposed  to  sea  water,  special 
precautions  in  the  way  of  extra  density  and  high 
strength  are  being  required  of  the  contractor  by  the  city. 
The  map  above  shows  the  layout  of  the  bridge  from 


which  it  will  be  seen  that  the  viaduct,  the  trestle,  and 
earth-fill  section  succeed  each  other  across  the  bay  de- 
pending upon  the  location  of  the  islands  which  are  very 
numerous  here.  Where  the  islands  are  at  approximately 
low  water  level,  a  fill  is  used.  In  the  open  water,  which 
has  rarely  a  depth  of  over  6  ft.  at  present  at  low  tide, 
the  concrete  trestle  is  used.  The  elevation  of  the  viaduct 
is  from  9  to  31  ft.  above  mean  high  water  giving  a  12-ft. 
clearance  at  the  small-boat  channel  and  a  42-ft.  clearance 
elsewhere.  Where  the  deep  channels  occur  are  draw- 
bridges, which  have  a  clearance  of  24  ft.  when  closed. 

The  city  is  contracting  for  that  section  of  the  fill 
between  Sta.  89  +  34  and  134  +  48,  but  that  part  of  the 
fill  between  Sta.  145  +  74  and  the  trestle  at  the 
Rockaway  Beach  end  of  the  viaduct  is  being  provided  by 
private  interests  following  the  design,  however,  of  the 
city.  Through  the  construction  of  the  viaduct  the  dis- 
tance fi-om  the  Borough  of  Manhattan  to  the  Rockaway 
peninsula  will  be  shortened  by  about  10  miles,  and  from 
the  Borough  of  Brooklyn  by  about  6.5  miles. 

After  the  design  for  the  viaduct  and  for  the  trestle 
structure  were  prepared  the  city  called  in  as  consulting 
engineer  Prof.  William  H.  Burr,  of  New  York,  to  make 
a  critical  examination  of  the  plans,  particularly  in  view 
of  the  sea-water  exposure.  The  plans  as  approved  and 
slightly  revised  by  Prof.  Burr  are  being  used  in  the 
construction.  General  details  of  typical  sections  are 
shown  in  the  accompanying  drawings. 

The  typical  trestle  is  a  reinforced-concrete  structure 
providing  a  36-ft.  roadway,  one  12-ft.  sidewalk,  and  one 
4-ft.  sidewalk,  making  a  total  width  of  52  ft.,  carried 
on  a  seven-pile  bent  of  24-in.  reinforced-concrete  piles, 
with  girder  spans  of  24  ft.  grouped  together  in  thi-ees 
so  that  there  is  an  expansion  joint  every  72  ft.  Prof. 
Bui-r  rejected  alternate  designs  of  creosoted  piles  on 
account  of  the  teredo  danger  after  the  treatment  had 
been  dispersed  by  time,  and  also  rejected  18-in.  rein- 
forced-concrete piles  carrying  a  24-ft.  span  and  4-ft. 
fi-in.  concrete  cylinders  carrying  40-ft.  spans.  On  ac- 
count of  the  shortness  of  the  spans,  the  closeness  of  the 
spacing  of  the  piles,  and  the  short  distance  between  the 
sand  line  and  the  floor-beams,  it  was  not  thought  neces- 
sary to  use  any  crossbracing  other  than  that  furnished 
by  the  floorbeams  themselves. 

As  showai  in  the  details,  the  trestle  structure  itself  is 
quite  simple.  It  consists  of  24-in.  piles  which  are  to  be 
precast  and  reinforced  as  shown,  reinforcement  extend- 
ing up  into  the  floor-beams.  The  piles  are  spaced  on 
6-ft.  71-in.  centers  and  stringers  are  in  line  above  each 
pile.  The  floor  itself  is  a  reinforced-concrete  slab  cast 
integral  with  the  beams  and  stringers.  Provision  is 
made  under  the  wide  sidewalk  slab  for  carrying  con- 
duits, etc.  Expansion  joints,  as  noted,  occur  every  72 
ft.  according  to  the  design  shown.  The  I'ailing  is  a  solid 
section  spanning  between  12-ft.  posts. 

As  noted  in  one  of  the  drawings,  the  piles  are  pro- 
tected by  a  timber  sheathing  in  accoi-dance  with  recom- 
mendations by  Prof.  Burr. 

The  sea-water  danger  is  disposed  of  as  follows  in 
Prof.  Burr's  report: 

There  is  serious  question  whether  reinforced-concrete 
piles;  either  between  high  and  low  water,  or  above  or  below 
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that  zone,  can  be  constructed  so  as  to  be  successfully 
resistant  to  sea  water.  JIany  statements  can  be  found  in 
engineering  literature  in  which  it  is  alleged  that  neither 
plain  nor  reinforced  concrete  can  successfully  withstand 
exposure  to  sea  water  for  any  material  length  of  time. 
Wherever  such  instances  of  deterioration  of  concrete  in  sea 
water  are  alleged,  it  is  generally  found  that  the  deteriora- 
tion is  due  either  to  poor  concrete  due  to  insufficient  cement 
in  the  mixture  or  to  bad  aggregates  or  insufficient  mixing, 
or  some  other  defect  of  material  or  treatment  which  may  be, 
and  should  be,  controlled. 

Prof.  Burr  then  continues  and  refers  to  a  number  of 
successful  reinforced-concrete  sea-water  structures.  He 
seems  particularly  impressed  with  the  Aberthaw  tests  of 
concrete  prisms  in  Boston  Harbor,  and  on  the  strength 
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of  those  tests  and  of  the  work  done  in  Halifa.x  Harbor 
for  the  Intercolonial  Ry.  He  recommends  that  the 
alumina  content  in  the  portland  cement  should  not  be 
greater  than  6  per  cent.  His  further  recommendations 
are  a.s  fallows: 

In  view  ofHhe  extensive  successful  use  of  concrete  in  sea 
water  work,  as  cited  in  this  report,  which  has  been  con- 
firmed by  m.v  own  experience  In  similar  constructions 
located  at  various  points  on  the  Atlantic  Coast,  from  New 
York  City  north  to  Portland,  Me.,  it  is  my  recommendation 
that  reinforced-concrete  piles  be  used  for  this  con.-itruction, 
the  mixture  of  concrete  for  such  piles  to  be  equivalent  to 
one  cement,  one  sand  and  two  broken  stone,  i.e.,  that  the 
engineer  responsible  for  this  construction  make  investiga- 
tions with  approximately  such  proportions  of  mixture  foi 
the  purpose  of  determining  the  most  dense  mixture  pos- 
sible with  the  aggregates  available  in  the  Now  York  market. 
For  such  an  investigation  the  sand  may  range  in  size  from 
the  finest  product  of  a  crusher  up  to  grains  with  maximum 
dimensions  of  i  in.  while  the  coarse  aggregate  may  range 
from  I  in.  up  to  a  maximum  size  of  1  in.  A  small  percent- 
age of  the  finest  product  of  the  crusher  is  permissible  in  the 
production  of  the  most  dense  concrete  possible. 

The  amount  of  water  to  be  used  in  the  mixture  will 
depend  somewhat  upon  the  character  of  the  mixture  of 
cement  and  aggregates  and  should  also  be  determined  by 
actual  tests.  Preferably  it  should  be  "wet"  but  not  too  wet 
or  sloppy.  Obviously  when  the  concrete  is  poured  into  the 
forms  for  thd  piles,  it  should  be  thoroughly  agitated  or 
"rodded"  so  as  to  secure  an  intimate  bond  between  the  con- 
crete and  the  reinforcing  steel  and  at  the  same  time  com- 
pletely fill  every  part  of  the  mold.  The  agitation  or  "rod- 
ding"  should  be  done  under  thorough  inspection  and  in  a 
complete  manner,  not  only  for  the  purposes  above  indicated 
but  also  to  secure  the  greatest  possible  density.  As  indicated 
in  the  specifications,  the  piles  should  be  hardened,  or 
"seasoned"  for  at  least  sixty  days  before  being  driven. 


Although  experience  shows  that  a  rich,  dense  mixture  of 
concrete  is  in  itself  effectively  resistant  to  any  disintegra- 
tion or  deterioration  due  to  freezing  and  thawing,  or  to 
other  destructive  sea-water  influences,  it  is,  in  my  judgment, 
prudent  to  sheath  each  pile  from  3  ft.  above  mean  high 
water  to  2  ft.  below  mean  low  water  with  a  3-in.  thickness 
of  timber  rigidly  secured  to  the  pile.  In  placing  this 
timber  sheathing  a  heavy  asphaltic  preparation  should  be 
used  as  a  coating  to  fill  any  thin  openings  which  might 
otherwise  occur  between  the  sheathing  and  the  concrete  of 
the  piles. 

This  sheathing  with  its  asphaltic  lining  will  not  only  pre- 
vent immediate  contact  of  water  with  the  face  of  the  con- 
ci-ete  between  high  and  low  tide  but  it  will  also  guard  the 
protected  pai-ts  of  the  pile  from  any  ordinary  abrasion  such 
as  that  due  to  floating  ice,  logs  or  similar  debris.  If  any  of 
the  piles  should,  in  spite  of  such 
protection,  suffer  abrasion  under 
extraordinary  circumstances, 
that  abrasion  can  readily  be 
repaired  by  the  use  of  the 
cement  gun  now  so  commonly 
employed,  or  even  by  other 
means. 

In  order  to  give  effective  pro- 
tection to  the  reinforcing  steel 
from  corrosion  it  is  my  recom- 
mendation that  the  exterior  sur- 
face of  such  steel  should  be 
placed  at  not  less  than  3  in. 
from  the  exterior  surface  of 
the  pile. 

In  order  to  secure  the  greatest 
possible  supporting  frictiona! 
area  on  the  exterior  surfaces 
of  the  piles,  I  recommend  that 
the  cross  section  be  made  rec- 
tangular but  with  the  corners 
rounded  with  a  radius  of  not  less 
than  li  in.  nor  more  than  2  in. 
This  rounded  corner  is  not  needed  throughout  the  depth  of 
penetration  of  the  pile  and  may  be  omitted  if  desired  for 
that  part  of  its  length,  but  it  should  certainly  be  used  from 
the  top  of  the  pile  down  to  the  elevation  where  pentration 
begins. 

It  is  my  recommendation  that  the  concrete  mixture  for 
the  longitudinal  and  transverse  beams,  or  girdei-s,  for  the 
roadway  should  be  the  same  as  for  the  piles,  as  at  many 
points  their  exposure  during  storms  will  be  such  as  to 
subject  them  to  heavy  spraying.  The  roadway  slabs  or 
plates,  however,  are  distinctly  more  protected.  It  is  my 
further  recommendation,  therefore,  that  the  mixture  for 
these  roadway  slabs  be  equivalent  to  1  cement,  1  sand,  and 
3  broken  stone,  the  exact  proportions  to  be  determined  by 
actual  trial  so  as  to  produce  the  greatest  density  possible 
with  the  prescribed  mixture. 

It  should  be  insistently  observed  that  in  the  design  and 
construction  of  a  work  of  this  character  with  reinforced- 
concrete  members  exposed  to  sea  water  with  a  considerable 
range  of  tide,  the  materials  to  be  used  should  be  thoroughly 
inspected  in  order  to  secure  the  best  of  their  kind  for  the 
work  contemplated  and  that  the  processes  of  their  fabrica- 
tion should  be  of  the  most  effective  character  to  accomplish 
the  desired  results.  Again,  through  the  whole  operation  of 
fabrication  and  putting  in  place  of  all  parts  of  the  structure, 
no  measure  calculated  to  produce  the  best  results  in  this 
field  of  work  should  be  omitted  or  even  modified  in  such  n 
way  as  to  reduce  the  enduring  quality  of  the  final  work. 

All  of  the  recommendations  made  by  Prof.  Burr  are 
embodied  in  the  design  and  in  the  specifications.  Some 
special  features  of  the  specifications  in  regard  fo 
strength  and  density,  however,  are  of  peculiar  interest 
and  novelty.  The  clau.ies  of  the  specifications  in  re- 
spect to  the  concrete  are  Jia  fallows: 

It  is  intended  to  obtain  a  concrete  mixture  of  fhr 
maximum  density  possible  and  the  contractor  should  usi- 
only  the  best  grade  of  materials  of  their  respective  kind- 
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TYPICAL  CROSS-SECTION  OF  EARTH  FILL.  PART  OF 
JAMAICA  BAY  BOULEVARD 

and  exercise  great  care  in  mixing  the  materials  so  that 
this  maximum  density  and  strength  are  obtained.  The 
minimum  requirements  for  cement  are  given  below,  [They 
are  practically  the  standard  specifications  except  that  the 
alumina  content  shall  not  be  greater  than  6  per  cent. — Ed.] 
but  bidders  are  cautioned  that  a  more  finely  ground  cement 
than  described  is  at  least  desirable  to  obtain  the  required 
density  and  strength  of  the  cement.  .  .  .  The  sand  shall 
be  composed  of  grains  of  clean,  sharp  quartz  not  softer 
than  hard  limestone;  it  shall  be  moderately  coarse, 
preferably  made  up  of  grains  of  varying  size  not  exceeding 


Concrete  Proportions — Reinforced  concrete  in  piles  and  in 
the  beams  and  girders  shall  be  mixed  in  the  proportion  of 
1  part  cement,  1  part  sand,  and  2  parts  trap  rock  or  North 
Shore  Long  Island  gravel.  Concrete  in  abutments  and 
deck  of  the  trestle  shall  be  mixed  in  the  proportion  of  1 
part  cement,  1  part  sand,  and  3  parts  trap  rock  or  gravel. 
However,  should  the  tests  which  are  to  be  made  as  outlined 
below  fail  to  develop  the  required  strength  and  density,  the 
proportions  of  sand  and  stone  may  be  varied  until  a  mix- 
ture is  obtained  which  gives  the  desired  results.  In  no  case 
shall  the  proportion  of  the  aggi-egate  be  more  than  3  or  4, 
respectively. 

It  is  understood  and  agreed  that  the  contractor  shall 
make,  at  his  own  expense,  such  tests  as  are  necessai-y  to 
obtain  a  mixture  of  cement,  sand  and  stone  which  will  have 
a  least  compressive  strength  of  3,000  lb.  per  square  inch  of 
cross-sectional  area  and  at  the  same  time  a  maximum 
density,  the  tests  to  be  made  on  blocks  of  concrete  cast  in 
a  cylindrical   mold  8  in.   in  diameter  and   16   in.   long   and 
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8  in.,  producing  a  mass  with  low  percentage  of  voids.  It 
shall  not  contain  any  loam,  mica,  scales,  silt,  or  other 
objectionable  organic  matter,  nor  any  clay  or  organic 
matter.  It  must  be  so  graded  that  when  mixed  with  a 
coarse  aggregate  the  required  density  is  obtained. 

The  coarse  aggregate  shall  be  approved  trap  rock, 
broken  into  roughly  cubical  or  pyramidal  fragments,  or 
North  Shore  Long  Island  gravel.  It  must  pass  through  a 
screen  with  circular  openings  11  in.  in  diameter  and  shall 
be  retained  on  a  screen  with  openings  J  in.  in  diameter.  It 
shall  be  clean  and  sound  and  so  graded  that,  when  mixed 
with  the  proper  proportion  of  sand,  as  described,  the 
resultant  mixture  will  have  less  than  16  per  cent  voids.  The 
engineer,  will  provide  such  determination  of  the  aggregate 
as  will  reduce  the  voids  to  a  satisfactory  minimum. 


seasoned  one  day  in  moist  air  and  27  days  in  damp  sand. 
The  contractor  understands  and  agrees  that  he  is  to  make 
the  grading  and  compressive  tests  at  his  own  expense,  far 
enough  in  advance  of  beginning  the  construction  of  abut- 
ments and  casting  of  the  trestle  or  piles,  that  he  can  submit 
a  certified  report  to  the  engineer  in  charge  of  such  tests, 
including  sieve  sizes  of  sand  and  stone,  proportions  of 
cement,  sand  and  stone,  quantity  of  water  'used,  and  com- 
pressive strength  of  cylindrical  blocks,  and  not  delay  its 
completion.  He  also  understands  that  he  is  to  furnish  at  his 
own  expense  a  sufficient  volume  of  graded  materials  he 
intends  to  use  in  the  concrete  mixture,  together  with  the 
proper  quantity  of  cement,  submit  the  said  materials  to  the 
engineer  in  charge  far  enough  in  advance  of  beginning  work 
to   enable   said   engineer  to  submit  the  materials   to  the 
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laboratory,  to  make  the  necessary  sieve  mixture,  etc.,  to 
check  the  test  report. 

There  follows  then  a  tabulation  which  is  reproduced  here- 
with and  the  following  notations: 


T.\BLE  OF  TYPICAL  TESTS 
SPECI.Al,  CONCRETE  SPECIFIED  FOR  VIADUCT 


\:\',:2', 


Fineness 

Modulus 

5.7 


Weight  Slump 

of  of 

Mineral  Fresh 

Aggregate  Concrete 

Cu.Ft.  In. 


.Average 


75 

7  7/24 
8J 


Water 

Cement 

Ratio 

,  by 

Volume 
0.65 
0.55 
0.65 
0.65 
0.66 
0.56 
0.56 
0.59 


Weight  of 

Concrete 
per  Cu.Ft. 

at  28 
Days,  Lb. 

155.3 

153.0 

154  4 

154  2 

159   I 

159  6 

152  9 


Com- 
pressive 
Strength 
Lb.  per 
Sq.  In. 
3.432 
3.209 
3,178 
3.280 
3,610 
3.412 
3,353 
3,460 


The  accompanying  table  shows  the  results  of  tests  made 
with  concrete  mixtures  made  up  of  1  part  cement,  li  parts 
sand,  2i  parts  stone,  and  also  1  part  cement,  1  part  sand, 
and  3  parts  stone.  These  results  are  given  only  to  show 
in  a  general  way  what  combination  of  water  and  of  fine 
and  coarse  aggregate  possessing  the  indicated  quality  may 
give  the  desired  result  and  refer  to  the  above  cited  mixtures 
of  1:1J:2J  and  1:1:3  only  and  not  the  mixtures  of  1:1:2. 

At  least  six  cylindrical  blocks  as  herein  described  and 
furnished  by  the  contractor  shall  coniplj'  with  the  compres- 
sive and  grading  tests  herein  described,  and  the  quantity  of 
graded  material  submitted  to  the  engineer  in  charge  for 
investigation  by  laboratory  must  be  enough  for  at  least  six 
cylindrical  blocks  that  will  pass  the  prescribed  tests. 

The  contractor  agrees  that  he  will  not  begin  the  casting 
of  piles  or  columns  or  the  pouring  of  concrete  on  any  part 
of  the  structure  until  he  has  received  from  the  engineer 
in  charge  the  approval  of  reports  of  tests  of  respective 
materials  to  be  used  in  this  work.     .     .     . 

The  contractor  expressly  guarantees  the  sufficiency  of  the 
plans  and  specifications,  to  produce  the  results  called  for  by 
the  specifications. 

Specifications  Covering  Concrete 

These  blocks  after  being  seasoned  as  described  will  be 
submitted  to  a  crushing  test  and  must  not  fall  below  a 
crushing  strength  of  3,000  lb.  per  square  inch  in  cross- 
sectional  area  or  any  part  of  the  work  in  which  the  concrete 
from  which  the  samples  were  taken  has  been  used  will  be 
rejected.  The  engineer  in  charge  shall  determine  when  such 
samples  shall  be  taken.  The  concrete,  except  in  precast 
piles,  will  be  paid  for  per  cubic  yard  and  placed  at  the  bid 
price,  which  price  shall  include  the  cost  of  testing  materials, 
building  and  removal  of  forms  and  falsework  and  all  work 
incidental  thereto: 

The  precast  piles  will  be  paid  for  per  lineal  foot  in  place, 
which  price  shall  include  steel  reinforcement,  concrete 
forms,  and  all  labor  incident  thereto.     .     .    . 

For  the  purpose  of  determining  the  proportions  of  the 
materials  for  concrete  each  bag  of  cement  will  be  considered 
as  containing  0.9  of  a  cubic  foot.  The  other  ingredients 
shall  be  mpasured  by  an  approved  method. 

Only  clean,  fresh  water  shall  be  used  for  mixing  the 
concrete.  The  amount  of  water  to  be  used  for  mixing  con- 
crete, giving  the  specified  strength  and  density,  shall  be 
determined  by  tests  to  be  made  under  the  supervision  of 
the  engineer. 

After  the  amount  of  water  has  been  obtained  in  this 
manner  the  average  slump  from  three  cylinders  of 
dimensions  stated  hereafter  shall  be  ascertained  and  the 
amount  of  water  used  thereafter  shall  be  such  that  the 
slump  from  cylinders  be  the  same  as  obtained  above. 
Slump  tests  shall  be  made  at  least  once  a  day  before  start- 
ing work  or  whenever  new  material  is  brought  to  the  work 
or  after  change  of  atmospheric  conditions. 

An  approved  apparatus  giving  positive  control  for  meas- 
uring water  shall  be  used  and  shall  bp  part  of  the  mixer 
equipment.  It  must  be  so  designed  as  to  admit  the  full  pre- 
I'termined  quantity  of  water  for  each   batch-  to  fully  dis- 


charge into  the  mixer  in  not  more  than  30  sec.  after  the 
charging  skip  reaches  the  tap. 

All  concrete  shall  be  mixed  in  approved  mechanical  batch 
mixers  so  constructed  and  operated  that  the  ingi-edients  of 
the  concrete  may  be  accurately  measured  and  thoroughly 
mixed.  The  mixing  of  each  batch  shall  be  continued  for  at 
least  li  minutes  after  all  materials  including  water  are  in 
the  drum  or  2  min.  if  deemed  necessary.  The  number  of 
revolutions  of  the  machine  shall  be  16  per  minute  and  no 
variation  from  this  shall  be  permitted.  The  drams  shall  be 
watertight  and  provided  with  a  batch  meter.  No  hand- 
mixed  concrete  will  be  permitted. 

Concrete  shall  be  deposited  from  wheelbarrows  or  other 
approved  appliances  in  as  nearly  a  continuous  operation  as 
is  practicable,  and  shall  be  rodded  and  spaded  with  suitable 
tools  to  expel  air  bubbles  to  produce  a  dense  and  compact 
mass.  It  is  essential  that  the  spading  and  rodding  be  con- 
tinued long  enough  especially  near  the  forms  so  that  the 
surface  of  the  concrete  shall  be  covered  with  a  smooth  and 
impermeable  layer  of  fine  aggregate  and  cement. 

The  Jamaica  Bay  Boulevard  is  being  built  by  the  City 
of  New  York  under  the  genera!  direction  of  Maurice 
E.  Connolly,  president  of  the  Borough  of  Queens.  The 
borough  engineering  bureaus  have  made  the  necessary 
surveys  for  location  and  design.  The  location  surveys 
were  made  by  the  Topographical  Bureau  under  the 
direction  of  engineer  in  charge,  Charles  U.  Powell. 
The  original  design  was  made  bj'  the  Bureau  of  Engi- 
neering Construction,  which  bureau  will  also  be  in 
responsible  charge  of  the  construction.  In  that  bureau 
Carl  T.  Steiner  has  had  responsible  charge  of  preparing 
the  designs  and  in  that  he  has  been  assisted  by  B.  W. 
Homans. 

After  completion  the  boulevard  will  be  turned  over 
to  the  Bureau  of  Highways  for  maintenance,  and  the 
engineering  work  incident  to  maintaining  the  project 
will  be  in  charge  of  Fred  Shepherd. 

The  design  had  to  be  approved  by  the  Board  of  Esti- 
mate and  Apportionment  through  Arthur  S.  Tuttle, 
chief  engineer,  who  is  responsible  for  the  approved  de- 
sign of  reinforced-concrete  piles  to  the  extent  of  the  3-in. 
concrete  cover  over  the  reinforcing  metal;  the  original 
design  had  2-inch  cover. 

Contract  for  the  entire  structure  has  been  let  to 
Smith,  Hauser  &  Maclsaac,  Inc.,  New  York  City,  for  a 
lump  sum  of  $2,863,280.14. 


Unemployment  in  Foreign  Countries 

According  to  recent  estimates  contained  in  the  Mojithbi 
Labor  Review,  unemployment  in  foreign  countries  is 
about  as  follows:  Great  Britain,  1,484,829  unemployed, 
representing  12  per  cent  of  all  persons  insured  against 
unemployment;  Germany,  l,2.=i0,000  unemployed,  repre- 
senting 2.2  per  cent  of  trade  union  members;  France, 
17,970  persons  on  the  live  register  of  employment  ex- 
changes, and  18,831  persons  in  receipt  of  unemployment 
benefits  from  departmental  and  municipal  unemployment 
funds;  Belgium,  147.232.  or  21  per  cent  of  those  entitled 
to  relief  from  the  unemployment  fund,  were  either  out 
of  work  or  on  part  time;  Italy,  388,744  unemployed; 
Switzerland,  66,646  totally  unemployed  and  about  the 
same  number  on  short  time;  Holland,  72.000  on  live 
unemployed;  Norway,  1.5.9  per  cent  of  members  of 
trade  unions  unemployed;  Sweden,  27  per  cent  of  trade 
union  members  unemployed;  Czechoslovakia.  33, .500  un- 
employed ;  and  Canada,  8.7  per  cent  of  members  of  the 
trade  unions  unemployed. 
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City  vs.  Bi-State  Plans  for 
Port  of  New  York 

Col.  Wilgus  Outlines  Two  Schemes  and  Gives  Reasons 

Why  Technical  Features  of  Narrows 

Tunnel  Plan  Are  Superior 

IN  A  progress  report  to  the  Board  of  Estimate' and 
Apportionment  of  the  City  of  New  York  of  the  city's 
special  committee  on  the  Narrows  Tunnel,  Col.  W.  J. 
Wilgus,  consulting  engineer  to  the  committee,  submits  a 
brief  outlining  the  difference  between  the  city's  scheme 
for  developing  the  port  and  that  of  the  "comprehensive 
plan"  of  the  Port  of  New  York  authority,  now  before 
the  legislatures  of  New  York  and  New  Jersey  for  adop- 


FAC-SIMILE  OF  MAP   IN   CITY'S  REPORT  SHOWING   TWO 
PORT  PLANS 

tion.  The  following  abstract  is  from  that  section  of 
the  brief  headed  "The  Narrows  Tunnel  Preferable  to 
the  Port  Authority  Plan."  The  accompanying  map  is 
a  facsimile  of  the  one  in  the  report,  which  is  dated  Jan. 
23,  1922. 

Underlying  principles  must  be  adopted  as  guides  to  a  wise 
decision  for  the  public  good.  Among  them  the  ones  that 
are  believed  to  have  special  force  [in  any  plan  for  improv- 
ing cross-harbor  transportation  at  New  York. — Editor.]  are: 

1.  Fixed  charges  should  be  the  minimum  consistent  with 
the  accomplishment  of  the  desired  purpose:  (a)  through 
avoidance  of  costly  duplicate  routes,  (b)  through  utilization 
of  the  city's  credit  for  borrowing  funds  at  a  low-  rate  of 
interest,  and  (c)  through  the  establishment  of  the  route 
in  such  manner  as  to  make  possible  important  savings  in 
cost  of  construction  through  joint  action  vidth  other  public 
enterprises. 

2.  Tonnage  to  and  from  Staten  Island,  Long  Island  and 
New  England  should  be  routed  around  rather  than  through 
areas  in  New  Jersey  that  are  now  or  may  in  the  future 
become  congested  by  reason  of  their  own  local  freight  and 
passenger  development,  as  for  instance  between  the  Orange 
Mountain  range  and  the  waterfront. 

3.  Crossings  of  rail  and  water  traffic  should  be  separated 
through  the  use  of  tunnels  or  high  level  bridges,  so  that 
one  will  not  interfere  with  the  other. 

4.  Use  of  temporary  mainline  structures  should  be  avoided 
on  account  of  fire  hazard  and  cost  of  maintenance. 

5.  Gradients  on  steam  operated  new  lines  should  be  at 
least  as  light  as  on  the  railroads  with  which  they  are  to 
connect. 

6.  The  classification   of  freight  cars   and  their  suitable 


consolidation  in  trains  should  be  provided  for  in  a  modem 
economically  planned  clearing  yard  into  which  all  lines  -will 
feed,  such  yard  to  be  so  located  as  to  minimize  the  territory 
that  necessarily  must  be  electrically  operated  at  the  start. 

7.  The  portion  of  the  route  to  be  placed  in  tunnels  should 
be  minimized  not  only  because  of  their  cost  but  also  by 
reason  of  the  unremunerative  non-traffic  producing  char- 
acter of  the  territory  so  traversed. 

8.  The  route  should  be  so  placed  as  to  induce  the  flow 
of  life  giving  traffic  where  it  will  do  the  most  good  and 
the  least  injury  to  the  communities  affected. 

Having  these  principles  in  mind  we  may  next  examine 
in  detail  the  qualities  of  the  rival  plans,  that  of  the  city 
known  as  the  Narrows  tunnel  plan,  and  that  proposed  by 
the  Port  Authority. 

The  Narrows  Tunnel  Plan 

The  Narrows  tunnel  route,  as  laid  out  by  the  writer  [Col. 
W.  J.  Wilgus]  some  ten  years  ago  and  placed  by  him  at  the 
disposal  of  the  city,  has  its  source  in  the  north  at  its  con- 
nection with  the  West  Shore  R.R.  at  Haworth,  N.  J.,  and 
passes  thence  in  a  westerly  direction  to  the  high  land  in  the 
rear  of  Pater.son ;  thence  southerly  along  the  rural  valley  of 
the  Passaic  River  to  a  piercing  of  the  Orange  Mountains  near 
Summit;  thence  continuing  southerly  and  easterly  through 
Scotch  Plains,  South  Plainfield  and  Metu'chen  to  a  high 
level  crossing  of  Arthur  Kill  between  the  bluffs  that  border 
that  waterway  in  the  vicinity  of  Perth  Amboy,  N.  J.,  and 
Tottenville,  Staten  Island;  thence  on  an  easy  incline  through 
the  midst  of  the  Borough  of  Richmond  to  a  modern  "hump" 
clearing  yard  at  which  cars  from  many  origins  may  be 
classified  and  consolidated  into  full-sized  tra'ns  for  varying 
destinations;  and  thence  beneath  the  Narrows  to  a  connec- 
tion with  the  Long  Island  R.R.  and  proposed  Brooklyn 
marginal  railway  in  Bay  Ridge,  Brooklyn,  beyond  which 
access  to  existing  and  proposed  marginal  railways,  port 
developments  and  other  local  facilities  in  the  boroughs  of 
Brooklyn,  Queens,  The  Bronx  and  Manhattan;  as  well  as 
direct  connections  to  New  England,  is  proposed  via  the 
New  York  Connecting  R.R.  and  sundry  connections. 

The  character  of  construction  is  proposed  to  be  modern 
in  every  respect.  On  the  steam  operated  section,  whic'i 
is  the  portion  lying  west  of  the  proposed  yard  in  Richmond, 
the  maximum  gradients  are  8  ft.  per  mile  against  east- 
bound  and  16  ft.  per  mile  against  westbound  traffic  in 
New  Jersey,  while  within  the  limits  of  the  city  they 
descend  with  the  eastbound  movement  and  have  a  rise  of 
21  ft.  per  mile  against  westbound  traffic. 

East  of  the  yard,  where  the  intended  electric  operation 
makes  steep  rates  of  grade  unobjectionable,  the  ruling 
gradient  is  2  per  cent  in  both  directions,  this  being  the 
rate  in  successful  use  at  other  important  electric  installa- 
tions in  tunnels  and  elsewhere.  Lighter  gradients  would 
involve  greatly  increased  expenditures  with  incommensurate 
returns  in  the  way  of  lessened  operated  costs. 

A  double-track  main  line  is  contemplated,  free  from 
grade  crossings  of  every  kind,  with  suitable  provision  for 
later  expansion  to  four  main  tracks  when  warranted  by 
increase  of  traffic. 

Special  attention  is  paid  to  the  needs  of  Staten  Island. 
An  industrial  line  is  planned  along  the  easterly  bank  of 
Arthur  Kill,  on  the  opposite  side  of  which,  in  New  Jersey, 
there  is  an  object  lesson  in  the  beneficial  effects  of  adequate 
railroad  facilities.  Above  all,  a  direct  connection  is  made 
wdth  the  north  shore  of  the  island,  on  which  already  exist 
great  ocean  piers  and  warehouses,  notably  those  of  the 
American  Dock  Co.,  the  Pouch  Terminal  and  the  $25,000,000 
development  of  the  city  itself. 

Just  where  the  division  line  should  lie  between  the 
portion  of  this  system  that  should  be  constnicted  by  the 
railroads  or  other  outside  interests  and  the  portion  that. 
should  be  constructed  by  the  city  is  a  matter  for  negotia- 
tion to  determine. 

It  is  hoped  that  the  railroads,  through  joint  action,  will 
organize  a  Metropolitan  Terminal  Railroad  Association, 
somewhat  similar  to  the  one  that  has  proven  to  be  so 
successful  at  St.  Louis,  under  the  auspices  of  which  the 
belt  railway  may  be   constructed  in  New  Jersey  and  at 
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other  places  to  be  agreed  upon,  and  the  city's  part  of 
the  route  and  certain  existing  railroad  lines  may  be  leased, 
all  with  a  view  to  unfied  operation  at  actual  cost,  in  the 
interest  of  both  the  railroads  and  the  public. 

By  planning  in  this  manner  all  the  principles  above  set 
forth  are  duly  recognized.  The  proposed  route  involves 
no  duplicate  crossings  of  the  bay,  it  avails  itself  of  the 
city's  credit  and  it  lies  where  adjoining  public  facilities 
may  be  created  with  mutual  savings  of  several  million 
dollars,  as  for  instance,  through  the  placing  of  rapid 
transit  tubes  in  the  same  trench  across  the  Narrows  and 
through  the  placing  of  a  vehicular  roadway  on  the  Arthur 
Kill  viaduct,  as  a  means  of  shortening  the  journey  of 
automobiles  many  miles  between  New  York  and  the  New 
Jersey  seacoast  resorts.  It  avoids  the  congested  regions 
of  New  Jersey,  an  item  of  the  greatest  importance  to 
the  future  growth  of  both  states  and  to  the  nation,  from 
the  standpoint  of  protection  in  time  of  war.  It  crosses  water- 
ways above  their  heads  of  navigation  in  New  Jersey,  and 
with  its  anticipated  burden  of  upwards  of  20,000,000  tons 
annually  it  passes  high  over  or  beneath  harbor  channels, 
thereby  obviating  grade  crossings  of  water  and  rail  traffic, 
as  would  be  the  case  if  drawbridges  were  required.  Its 
gradients  on  the  steam  operated  part  of  the  route,  where 
this  question  is  of  moment,  are  very  moderate.  Its  yard 
on  Staten  Island;  being  of  ample  length  for  tandem  hump 
operation,  serves  all  the  purposes  of  economical  classifica- 
tion and  consolidation  and  makes  unnecessary  an  exten- 
sion of  electric  opei-ation  into  the  existing  yards  of  the 
trunk  lines.  Its  entire  length  is  available  for  the  indus- 
trial development  of  adjoining  territory,  except  the  com- 
paratively short  distance  in  tunnel  beneath  the  heights 
of  northern  St  ten  Island,  over  the  Arthur  Kill  and  under 
the  Narrows.  It  offers  means  of  trunk  line  passenger 
entry  to  the  populous  portions  of  the  metropolis,  which 
so  far  have  been  neglected  in  that  respect.  It  does  no 
injury  to  the  New  Jersey  communities  in  diverting  from 
their  midst  New  York's  cross-water  traffic,  but  on  the 
contrary  benefits  them  by  removing  a  cause  for  growing 
congestion.  Finally,  in  turning  the  arterial  flow  of  New 
York's  commerce  through  Staten  Island,  it  will  change 
that  potentially  rich  borough  from  a  vermiform  appendix 
to  a  healthy  and  prosperous  section  of  Greater  New  York. 
Statements  have  appeared  that  the  project  is  "impracti- 
cable"; that  the  intent  of  the  law  is  that  the  tunnel  shall 
be  treated  as  "an  interborough  or  local  improvement"  and 
shall  not  invade  the  fields  reserved  to  the  bi-state  port 
organization;  that  it  will  not  stand  the  test  of  an  economic 
analysis;  that  either  new  costly  "break-up"  yards  will  be 
required  at  the  point  of  intersection  of  the  proposed  belt 
line  with  the  connecting  roads,  or  expensive  "back-haul" 
of  traffic  will  be  required  from  the  existing  break-up  yards 
to  such  points  of  intersection;  and  that  the  outer  belt  line 
is  a  round-about  route  in  contrast  with  one  that  would  cross 
the  entire  width  of  Upper  Bay  to  the  north  of  the  Narrows. 

Plan  Not  Impracticable 

Regarding  the  charge  of  impracticability,  the  impression 
has  been  given  in  the  press  that  this  lies  in  the  inability 
of  the  tunnel  to  handle  both  freight  and  rapid  transit 
passenger  traffic.  This  has  never  been  claimed  by  the 
city's  engineers.  What  they  do  claim  is  that  the  project 
is  entirely  practicable  for  doing  just  what  the  law  says  it 
shall  do,  namely,  carry  both  freight  and  pa.ssongcrs.  The 
Detroit  River  tunnel  of  the  Michigan  Central  R.R.  has 
been  doing  this  successfully  for  some  ten  years,  and  it  has 
been  done  for  some  thirty  years  through  the  Sarnia  tunnel 
of  the  Grand  Trunk  Ry.  There  is  no  good  rea.son  why 
it  should  not  be  done  here,  until  the  time  may  come  in 
the  future  when  growth  of  traffic  may  warrant  the  laying 
of  additional  ."telf-supporting  tubes.  A.**  to  rapid  tran.iit 
pa.isenger  service,  it  has  been  expected  that  tubes  therefor 
would  be  laid  alongside  those  intended  to  be  created  under 
the  present  law,  and  the  published  plans  of  the  city  have 
60  indicated. 

The  charge  that  the  Narrows  tunnel  project  "is  intended 
to  be  a  local  improvement  only  is  refuted  in  the  act  itnelf. 

As  to  the  charge,  attributed  in  the  press  to  the  bi-state 


port  organization,  that  the  Narrows  tunnel  project  is 
uneconomic,  no  figures  have  been  produced  to  substantiate 
it.  If  it  is  true  of  this  admittedly  necessary  and  authoi-ized 
connection  between  Brooklyn  and  Staten  Island,  then  it  is 
true  in  a  much  greater  degree  if  applied  to  the  dual  crossing 
of  the  Upper  Bay  by  the  tunnel  of  the  Port  Authority  and 
the  one  ordered  by  the  Legislature  to  be  built  by  the 
city.  Fortunately  for  the  future  of  the  port  and  for  the 
city — it  is  not  true. 

Break-Up  Yards  Unnecessary 

As  to  the  break-up-  yard  statement,  a  few  examples 
[not  given  here. — Editor]  of  yardless  junctions  will  best 
illustrate  its  incorrectness.  What  is  the  reason  then  that 
trains  for  points  east  of  New  York  Harbor  cannot  be 
made  up  at  divisional  yards  to  the  west  and  diverted  over 
the  proposed  belt  railway  of  the  new  clearing  yard  on 
Staten  Island,  where  classification  and  consolidation  would 
enable  the  traffic  to  continue  in  suitably  composed  trains 
for  various  designations  on  Staten  Island,  Long  Island, 
The  Bronx,  Manhattan  and  New  England.  It  is  done  else- 
where and  it  can  be  done  here.  Of  course  there  will  be 
fragmentary  train  lots  that  will  be  set  off  on  sidings  at 
the  connections  and  moved  thence  in  "pick-ups"  in  the 
usual  way,  and  there  will  be  a  comparatively  small  volume 
of  back-haul  freight  moving  between  the  Jersey  inner  zone 
and  eastern  points,  but  these  in  no  manner  affect  the 
main  question,  namely,  the  feasibility  of  operating  the 
Narrows  tunnel  route,  coupled  with  the  outer  belt  railway, 
without  the  need  for  creating  extensive  new  break-up  yards 
at  intersections  with  the  connection  lines. 

As  to  the  alleged  round-about  nature  of  the  Narrows 
tunnel  route  as  compared  with  the  Port  Authority  plan,  it 
is  true  that  the  most  northerly  of  the  trunk  lines,  the 
West  Shore  R.R.,  has  an  excess  haul  of  some  41  miles  and 
that  the  northerly  group  of  roads  as  a  whole  has  an  added 
haul  of  31.3  miles.  However,  per  contra,  the  one  of  the 
southerly  group  which  carries  approximately  one-half  of 
the  entire  tonnage  of  both  groups,  the  Pennsylvania  R.R., 
has  a  four  mile  shorter  haul  than  the  Port  Authority  plan, 
and  the  entire  southerly  group,  carrying  80  per  cent  of  the 
tonnage  of  both  groups,  has  a  lesser  haul  to  the  extent  of 
2.7  miles.  Taking  the  traffic  of  both  groups  as  a  whole 
the  average  haul  by  the  Port  Authority  plan  is  approxi- 
mately 28  miles  and  by  the  Narrows  tunnel  plan  about 
33  miles,  a  difference  in  favor  of  the  former  of  5  miles, 
or  say  18  per  cent.  At  first  glance  this  added  haul  may 
seem  objectionable,  but  on  reflection  it  will  be  realized 
that  a  circuitous  route  is  not  necessarily  less  desirable  than 
a  direct  one  if  over-balancing  ad'"antages  are  thereby 
gained.  Many  illustrations  could  be  given  of  the  creation 
of  round-about  lines  on  which  the  added  cost  incident  to 
longer  train  haul  is  far  more  than  offset  by  outstanding 
advantages  similar  to  those  to  be  gained  in  this  case, 
namely  (a)  escape  from  losses  of  time  and  money  in  pass- 
ing through  yards  and  congested  regions  on  the  existing 
routes  and  escape  from  other  violations  of  the  aforesaid 
fundamental  principles  of  design,  including  congestion  at 
the  proposed  bottle-neck  at  Greenville,  and  (b)  reaping  of 
vast  future  benefits  through  access  to  new  traffic  produc- 
ing regions.  It  is  to  be  expected  in  this  case  that  the 
interests  of  all  the  roads  will  'be  pooled  through  a  terminal 
association  for  joint  operation,  so  that  no  one  road  will 
be  penalized  for  its  disabilities.  The  greatest  good  for 
the  greatest  number  is  the  underlying  thought  of  the 
city's  proposition. 

If  the  points  as  here  outlined  are  well  taken,  as  is 
believed  lo  be  the  case,  it  is  apparent  that  the  Narrows 
tunnel  plan  accords  with  the  principles  that  have  been 
laid  down  as  essential  to  a  proper  solution  of  the  problem, 
and  that  it  is  free  from  the  defects  that  have  been  charged 
against  it  from  anonymous  sources  in  the  press. 

In  many,  if  not  most  respects,  the  Port  Authority  plan, 
is  quite  similar  to  the  Narrows  tunnel  plan,  except  as  to 
the  manner  of  linking  together  the  two  sides  of  the  harbor 
and  the  promptness  with  which  the  construction  of  the 
outer  belt  line  shall  be  undertaken. 

The  outer  belt  line  of  the   Port  Authority  followi   the 
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Narrows  tunnel  route  very  closely  between  North  Paterson 
and  Summit,  but  differs  therefrom  very  materially  at  the 
northerly  and  southerly  ends.  At  the  former  point  it 
diverges  in  a  northeasterly  direction  to  a  terminus  at 
Piermont  on  the  Hudson  River.  At  the  south,  near  Summit, 
it  splits  in  three  directions,  one  branch  passing  south  to 
New  Bruns%vick  and  Perth  Aniboy  where  neglected  Staten 
Island  is  left  in  all  its  loneliness  across  Arthur  Kill, 
another  branch  passing  as  a  spur  beneath  Arthur  Kill  to 
Staten  Island,  and  the  third  or  main  branch  joining  the 
so-called  middle  belt  line,  over  which  connection  is  had 
v,-ith  the  Lehigh  Valley — Pennsylvania  R.R.  low-level  draw- 
bridge and  trestle  across  Newark  Bay,  and  thence  by  a 
tunnel  beneath  what  is  practically  the  widest  portion  of 
Upper  Bay  from  Greenville  to  junctions  in  Bay  Ridge, 
Brooklyn,  similar  to  those  proposed  in  the  Narrows  tunnel 
plan. 

For  immediate  construction  it  is  pi-oposed  to  link  the 
tnink  line  roads  together  by  means  of  a  so-called  inner 
belt  line  along  the  Hackensack  Meadows  and  easterly  shore 
of  Newark  Bay,  which,  together  with  the  above  mentioned 
middle  belt  line  and  Newark  Bay  trestle,  will  bring  the 
traffic  of  all  of  the  roads  from  their  existing  break-up  yards 
to  the  proposed  Greenville-Brooklyn  tunnel.  Staten  Island, 
pending  the  construction  of  the  outer  belt  line  at  some 
uncertain  date,  is  to  be  sei-ved  by  the  existing  heavily 
burdened  Baltimore  &  Ohio  R.R.  stub  line  on  which  there 
is  a  single  track  drawbridge  kept  normally  open  for  the 
unfettered  passage  of  the  Arthur  Kill  water  traffic  estimated 
at  30,000,000  tons  annually. 

Port  Authority  Plan  Faults 

A  study  of  these  routes  quickly  shows  that  they  are  not 
planned  in  accordance  with  the  aforesaid  principles. 

First,  fixed  charges  necessarily  will  be  high  (a)  because 
the  expensive  tunnel  crossing  the  Upper  Bay  will  duplicate 
the  cross-bay  tunnel  at  the  Narrows  which  the  State  has 
directed  the  city  of  New  York  to  build  (b)  because  annual 
interest  charges  for  this  public  entei-prise,  of  course  paid 
in  the  first  instance  by  the  shipper  and  eventually  by  the 
ultimate  consumer,  will  be  higher  by  reason  of  the  need 
for  borrowing  money  directly  through  bankers  at  high 
rates  with  the  usual  commissions  and  discounts  rather 
than  through  the  city  with  its  splendid  credit,  and  (c)  be- 
cause the  leaving  of  Staten  Island  on  one  side  of  the  main 
route  robs  the  project  of  the  savings  that  would  result 
(1)  from  the  building  of  the  proposed  Staten  Island- 
Brooklyn  rapid  transit  tubes  in  the  same  trench  used  for 
the  cross-harbor  tunnel,  and  (2)  from  the  utilization  of 
the  crossing  of  Arthur  Kill  for  both  railroad  and  vehicular 
traffic. 

Second,  the  anticipated  tonnage,  far  exceeding  20,000,000 
tons  per  annum,  will  pass  through  regions  in  New  Jersey 
now  congested  with  some  7-5,000,000  tons  of  rail  traffic 
annually  as  well  as  the  passenger  service  of  nine  trunk 
lines,  and  promising  to  become  increasingly  so  as  time  goes 
on,  not  only  through  the  natural  gro^vth  of  long-haul 
traffic  but  also  through  intensive  local  passenger  and 
freight  growth,  neighboring  great  port  developments,  and 
the  proposed  transshipment  of  Manhattan  freight  in  the 
very  region  in  which  this  inner  belt  line  is  proposed  to  run. 

Third,  both  the  main  route  via  Greenville  and  the'  B.  &  0. 
spur  to  Staten  Island  pass  over  navigable  waterways  by 
means  of  drawbridges,  which  will  embarrass  and  therefore 
cause  delay  and  increased  cost  of  operation  to  both  rail 
and  water  traffic.  Newark  Bay  waterborne  tonnage  is 
large,  now  reported  to  cause  some  13,000  yearly  openings 
of  the  drawbridge,  with  the  surety  of  great  increases  as 
the  plans  of  the  Port  Authority  for  the  deepening  of  the 
Newark  Bay,  Passaic  and  Hackensack  river  channels  to 
Newark,  Passaic,  Paterson  and  other  places  are  carried 
out.  It  is  well  to  quote  from  page  345  of  the  1920  report 
of  the  bi-state  organization,  in  its  reference  to  the  L.V.- 
P.  R.R.  crossing,  "Here  also  tunnels  should  be  built  rather 
than  bridges.  The  Commission  assumes  that  any  crossing 
of  the  bay  as  a  part  of  the  exterior  belt  line  system  will 
be  by  tunnel."  Also  at  page  30  of  the  same  report  the 
bi-state  organization  states  "The  Commission  would  further 


urge  .  .  .  that  the  Federal  Government  co-operate  with 
the  local  authorities  in  providing  30  ft.  entrance  channels 
to  Jamaica  Bay  and  Newark  Bay,  and  deep  water  channels 
within  those  bays.  .  .  .  The  bridges  over  Newark  Bay 
should  be  replaced,  if  feasible,  by  tunnels     .     .     .     ." 

Thirty-foot  channels  are  not  alone  intended  for  light 
draft  craft.  On  top  of  all  this,  further  embarrassment  is 
to  be  expected  from  the  concentration  of  all  of  the  close- 
harbor  rail  traffic  at  the  very  point  where  greatly  increased 
rail  movement  is  to  be  expected  in  connection  with  the 
Lehigh  Valley  R.R.  new  Claremont  terminal,  the  new  Port 
of  Newark,  the  new  Droyer's  Point  water  terminal  in 
Jersey  City,  and  other  projects  which  cluster  about  the 
place  where  the  proposed  "inner  belt  line"  is  to  join  the 
L.V.-P.  R.R.  trestle  and  the  tunnel  to  Brooklyn. 

Certainly  the  former  plan  of  the  bi-state  organization 
in  this  regard  was  preferable  to  the  later  one,  which  now 
contemplates  drawbridge  crossings  of  these  two  water- 
ways already  having  a  volume  of  traffic  several  times  that 
of  the  Panama  Canal. 

Fourth,  the  intended  use  of  the  Newark  Bay  trestle, 
unless  it  is  to  be  replaced  with  a  costly  permanent  stme- 
ture,  invites  the  same  disaster  that  in  the  past  has  cut 
traffic  in  two  for  a  long-  period  due  to  a  fire. 

Clearing  Yard  Necessary 

Fifth,  the  westbound  ruling  gradient  on  the  outer  belt 
line  is  understood  to  be  32  ft.  per  mile,  in  contrast  with 
much  lower  rates  on  the  Narrows  tunnel  route. 

Sixth,  no  provision  appears  to  have  been  made  for  a 
clearing  yard,  unless  it  is  intended  to  build  one  at  Green- 
ville or  utilize  that  of  the  P.  R.R.  If  none  is  intended, 
then  there  is  no  provision  for  consolidating  partial  train 
loads  going  from  various  origins  to  various  destinations, 
with  resultant  costly  operation  in  running  light  trains  or 
else  gross  delays  and  congestion  due  to  holding  cars  for 
full  train  loads,  either  of  which  is  inadmissible.  More- 
over, in  this  case  electric  operation  through  the  tunnel 
will  have  to  be  extended  for  long  distances  to  the  existing 
break-up  yards  of  the  various  railroads,  and  into  such 
yards,  many  of  which  are  unadapted  to  so  doing  without 
radical  changes.  If  a  yard  is  intended  at  Greenville,  then 
the  short  distance  available  for  yard  purposes  between  the 
tunnel  summit  and  the  place  where  the  lines  branch  to 
the  north  and  west  forbids  a  modem  yard  layout  and 
high  cost  of  operation  and  congestion  are  sure  to  ensue. 

Seventh,  the  portions  of  the  route  that  are  carried  on 
trestle  or  in  tunnels,  including  the  Upper  Bay  and  Newark 
Bay  crossings  and  the  future  crossing  under  Arthur  Kill 
to  Staten  Island,  aggregate  with  approaches  some  18  or  20 
miles,  which,  of  course,  are  unadapted  to  local  industrial 
development. 

Eighth,  the  route  leaves  on  one  side  of  the  main  current 
of  traffic  the  great  county  and  borough  of  Richmond,  with 
its  existing  deep-water  ocean  piers,  having  an  anticipated 
tonnage  of  21,000,000  annually,  and  the  potentially  im- 
portant waterfront  along  the  east  bank  of  Arthur  Kill, 
thereby  depriving  that  promising  part  of  New  York  of  the 
great  benefits  that  result  from  an  arterial  flow  of  main 
line  traffic  through  the  midst  of  a  community. 

No  detail  maps,  profiles  or  estimates  of  cost  of  construc- 
tion or  operation  or  revenue  have  been  made  public  by  the 
Port  Authority,  and,  therefore,  the  student  of  their  plan 
is  in  more  or  less  of  a  fog.  Based  on  what  has  been 
published  and  with  what  are  believed  to  be  reasonable 
assumptions  of  what  has  so  far  been  withheld  from  the 
public,  it  would  appear  that  the  Port  Authority  plan,  so 
far  as  connections  are  concerned  between  the  railroads  in 
New  Jersey  and  the  boroughs  of  New  York  City,  is  gravely 
at  fault  in  not  having  been  based  on  fundamentals  which 
are  vital  to  the  effective  solving  of  New  York  City's 
cross-bay  transportation  problem. 

It  has  been  shown  that  the  Narrows  tunnel  plan  is 
grounded  on  the  principles  that  must  have  full  recognition, 
if  New  York  City  is  to  profit  to  the  full  from  an  enterprise 
of  such  moment;  and  that  the  Port  Authority  plan,  in 
failing  to  give  them  recognition  will  perpetuate  handicaps 
which  both  sides  of  the  harbor  are  seeking  to  eliminate. 
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After  all,  the  point  at  issue  is  not  whether  the  Narrows 
tunnel  or  the  Port  Authority's  plan  shall  be  selected, 
because  it  is  generally  recognized  that  the  former  in  any 
event  should  be  built.  It  then  becomes  a  question  whether 
(1)  the  Narrows  tunnel  with  its  outer  belt  line  in  New 
jersey,  or  (2)  the  Narrows  tunnel  exclusive  of  the  outer 
belt  line  plus  the  Port  Authority's  cross-bay  tunnel,  inner 
belt  line  and  Staten  Island  spur,  shall  be  the  adopted  plan. 
In  the  former  case  a  self  contained  system,  in  full  accord 
with  the  principles  heretofoi'e  mentioned,  is  obtained  at  a 
cost  of  say  $85,000,000.  In  the  other  case  the  outer  belt 
line  portion  of  the  City's  plan  is  rejected  in  favor  of  a 
duplicate  tunnel  and  inner  connections  in  New  Jersey,  and 
the  total  cost  of  the  plan  as  a  whole,  with  its  many  objec- 
tionable features,  becomes  say  $120,000,000,  this  figure 
embracing  the  unescapable  Narrows  tunnel  terminating  in 
Staten  Island  and  the  cross-bay  tunnel,  connections  and 
improvement  of  existing  facilities  in  New  Jersey  as  to 
which  it  has  been  necessary  to  hazard  a  guess  in  the 
absence  of  any  published  estimates  by  the  Port  Authority. 
It  will  thus  be  seen  that  so  far  as  can  now  be  judged  from 
available  data  the  city's  plan  promises  a  saving  of  say 
$35,000,000,  coupled  with  observance  of  sound  principles 
of  design. 

There  can  be  but  one  conclusion  and  that  is  in  favor  of 
the  building  of  the  Narrows  tunnel  as  directed  by  the 
Legislature  and  in  conjunction  with  it  the  railroad  con- 
nections which  are  necessary  for  its  self-support. 


Railways  Reject  Narrows  Tunnel 
Port  Plan 

IN  a  letter  to  Mayor  Hylan,  of  New  York  City,  on 
Jan.  30,  Samuel  Rea,  president  of  the  Pennsylvania 
R.R.,  states  that  the  committee  of  executives  of  the 
railways  entering  New  York  "have  regretfully  but 
necessarily  reached  the  conclusion  that  the  Staten 
Island-Narrows  Tunnel  route  could  not  in  the  public 
interest,  and  in  the  interest  of  the  railroads  carrying 
the  traffic  of  the  public,  be  adopted  or  used  by  them." 
To  this  opinion  are  subscribed  the  names  of  all  the 
railways,  except  that  "the  president  of  the  Baltimore 
&  Ohio  R.R.  Co.  prefers  that  his  company  be  not 
recorded  at  this  time  either  for  or  against  any  plan 
under  consideration." 

The  letter  is  accompanied  by  a  lengthy  report  by  the 
engineering  committee  of  the  railways  which  analyzes 
the  traffic  possibilities  of  the  new  route  and  finds  them 
much  below  those  expected  by  the  city  and  the  costs  of 
the  proposed  plan  much  greater  than  by  the  present 
method  of  trans-bay  freight  handling. 

As  a  deduction  from  this  report  the  railway  executives 
say  "the  trunk  lines  would  not  be  ju.stified  in  partic- 
ipating in  the  assumption  of  the  carrying  charges  for 
such  a  large  work,  including  the  tunnel  under  the  Nar- 
rows, which,  in  their  judgment,  is  not  now,  nor  in  the 
near  future,  required  for  the  volume  of  traffic  moving; 
second,  that  the  approaches  to  such  a  tunnel  by  way  of 
Perth  Amboy,  and  a  large  bridge  over  the  Arthur  Kill, 
thence  traversing  Staten  Island  and  tunneling  under 
the  Narrows,  would  entirely  change  the  operation  of 
a  majority  of  the  trunk  lines  whose  Long  Island  and 
New  England  traffic  would  be  expected  to  go  through 
such  a  tunnel.  The  Lehigh  Valley,  Pennsylvania  and 
Jersey  Central  all  have  their  terminal  yards  well  up 
towards  the  New  York  harbor  front  on  the  Jersey  side 
and  are  constantly  expanding  the  same,  and  the  Long 
Island  and  New  England  traffic  now  largely  moves  by 
water  over  to  Bay  Ridge,  and  the  facilities  for  such 
movement  are  ample  for  the  present  volume  of  business 


and  for  a  considerable  increase  ty.teof,  and  when  the 
traffic  demands,  and  can  carry  the  cost  of,  direct  rail 
connection,  it  has  been  generally  conceded  that  a  tun- 
nel on  the  existing  water  route,  that  is  to  say,  from 
the  vicinity  of  Greenville  to  Bay  Ridge,  seems  to  be  the 
most  direct  and  would  seem  to  accommodate  said  traffic 
better  and  more  economically  than  any  other  tunnel  loca- 
tion so  far  considered;  the  cost  of  a  tunnel  and  connec- 
tions on  that  route  would  be  less,  and  the  operation 
and  amortization  costs  would  be  much  below  comparable 
figures  for  the  Staten  Island-Narrows  Tunnel  route." 


Dorr-Peck  Activated-Sludge  Process 
Has  Been  Given  Up 

AFTER  trial  of  the  Dorr-Peck  modification  of  the 
.  activated-sludge  process  at  three  different  test 
plants.  The  Dorr  Co.,  of  New  York  City,  has  concluded 
that  the  process  does  not  meet  the  expectations  to  which 
it  gave  rise  and  has  decided  to  carry  the  tests  no  further. 
The  company's  own  account  of  the  aims  and  tests 
of  the  process  and  its  conclusion  to  discontinue  work  on 
the  pi-ocess  follow: 

The  Dorr-Peck  process  was  designed  to  give  a  greater 
air  economy  than  had  been  obtained  with  other  types  of 
activated-sludge  units  and  at  the  same  time  accomplish 
the  aeration  and  sedimentation  of  the  sludge  in  one  unit. 
It  was  first  tried  out  on  a  small  scale  on  municipal  sewage 
at  Mt.  Vernon,  N.  Y.  [See  EngiiieeruHj  News-Record,  Sept. 
9,  1920,  p.  490.]  The  results  obtained  were  encouraging 
and  the  air  consumption  was  reduced  to  about  one  half  that 
commonly  used  in  rectangular  aeration  tanks.  The  original 
design  of  the  plant  was  modified  during  the  experiments 
and  it  was  recognized  that  at  best  it  was  somewhat  of  a 
makeshift  plant  which  had  not  been  operated  on  the  normal 
fluctuation  in  flows  in  municipal  sewage.  Whether  or  not 
the  low  air  consumption  obtained  with  a  constant  flow  would 
be  maintained  with  a  fluctuating  flow  was  not  determined 
at  Mt.  Veinon,  and  facilities  were  not  available  for  experi- 
menting with  the  dehydration  of  the  sludge  produced. 

The  Mt.  Vernon  test  plant  was  visited  by  several  sanitary 
engineers  and  the  concensus  of  opinion  was  that  the  results 
obtained  were  sufficontly  encouraging  to  do  further  testing 
with  a  well  designed  plant.  Arrangements  were  made  for 
continuing  the  experiments  at  Urbana,  111.,  in  co-operation 
with  the  Illinois  State  Water  Survey.  The  Urbana  plant 
was  rated  at  100,000  gal.  a  day  and  was  operated  during 
most  of  1921. 

After  making  laboratory  tests  it  was  decided  to  Install 
a  Dorr-Peck  plant  of  25,000  gal.  a  day  capacity  at  the 
Argo  works  of  the  Corn  Products  Refining  Co.  This  unit 
was  operated  on  strong  industrial  sewage  for  several 
months  in  1921  and  was  arranged  to  work  in  parallel  with 
the  usual  type  of  aerator,  followed  by  a  Dorr  sewage  clari- 
fier  for  sludge  sedimentation. 

The  Dorr-Peck  plants  at  Urbana  and  Argo  have  not  given 
the  expected  economies  and  efficiencies  and  the  Dorr  Co. 
has  decided  to  give  up  any  further  work  with  this  process. 


Pleasing  Highway  Bridge  Design 

The  matter  of  aesthetics  in  highway  bridge  design 
has  received  much  more  attention  of  late  than  ever 
before  and  the  time  is  here  when  the  plan  of  every 
bridge  designed  by  the  state  highway  commission  will 
receive  careful  considpration  from  this  point  of  view. 
The  necessity  for  good  appearance  is  greater  in  a  per- 
manent structure  than  in  a  structure  of  temporary 
nature.  Permanence  ceases  to  be  a  virtue  where  an 
ugly  structure  is  concerned. — from  Quarterly  Report, 
Jan.  1,  1922,  of  A.  R.  Hirnt,  .ttate  hiiihway  engineer  of 
Wisconsin. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th'e  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Conflicting-  Convention  Dates 

Sir — Replying  to  your  letter  Jan.  7,  addressed  to  Gen. 
Marshall,  and  attaching  copy  of  editorial  note  which  ap- 
peared in  your  issue  of  Dec.  15,  p.  963.  The  Chamber  of 
Commerce  of  the  U.  S.  A.,  through  its  fabricated  production 
department,  has  for  the  past  few  months  been  compiling  a 
list  of  the  convention  dates  of  all  associations  and  societies 
in  the  United  States  of  which  they  have  a  record.  It  seems 
to  us  that  this  compilation  will  be  of  material  assistance  to 
all  associations  in  arranging  their  dates  so  that  they  will 
not  conflict  with  other  important  meetings.  It  might  even 
be  well  for  Engineering  News-Record  to  call  attention 
through  its  columns  to  the  existence  of  this  list  for  the 
benefit  of  other  associations  and  societies. 

It  might  be  of  interest  to  you  to  know  that  our  by-laws 
require  the  holding  of  our  annual  meeting  during  the  first 
quarter  of  the  year,  so  that  we  are  limited  to  some  extent  in 
that  direction,  and  it  has  become  our  policy  to  hold  our 
meeting  the  latter  part  of  January  after  our  members  have 
closed  their  books  for  the  year  and  before  the  construction 
season  has  opened  up. 

We  have  had  in  mind  for  some  time  a  plan  which  would 
bring  together  in  some  manner  the  annual  meetings  of  the 
more  prominent  associations  in  the  construction  industry. 
You  can  readily  realize  the  difficulties  in  can-ying  through 
such  a  plan,  but  .".gain  your  columns  might  be  of  assistance 
in  this  direction,  and  by  so  doing  you  v/ould  be  of  assistance 
in  ''co-ordinating"  all  important  society  and  association  con- 
vention dates.  G.  W.  Buchholz, 

Washington,  D.  C.  General  Secretary,  The  Associated 
Jan.  30.  General  Contractors  of  America. 


Army  Engineers'  Early  Training 

Sir — It  is  to  be  feared  that  your  editorial  on  "Army  Engi- 
neers' Early  Training"  in  Engineering  News-Record  of  Jan. 
19,  p.  93,  may  convey  a  false  impression  as  to  West  Point 
and  its  place  in  the  scheme  of  military  education.  The  cur- 
riculum at  West  Point  is  designed  to  instruct  the  student  in 
subjects  underlying  the  profession  of  arms  by  land.  Al- 
though commissioned  in  various  branches  of  the  army  im- 
mediately after  completing  the  course,  the  military  school- 
ing of  the  graduates  is  by"  no  means  ended,  and  they 
are  sent  to  special  service  schools  to  qualify  them  for  their 
duties.  West  Point  is  thus,  in  a  sense,  a  secondary  school. 
It  lays  an  excellent  foundation,  but  it  does  not  pretend  to 
fully  fit  its  graduates  for  service  in  the  engineers,  artillery, 
cavalry,  infantry,  or  other  branches. 

If  no  one  in  civil  life  regards  West  Point  as  an  engineer- 
ing school,  the  same  may  be  said  of  persons  in  the  military 
establishment.  If  such  opinion  ever  obtained,  it  was  only 
in  the  early  days  of  the  institution.  In  the  beginning,  the 
Corps  of  Engineers  and  the  Academy  were  one  and  the 
same,  for  the  Organizing  Act  of  March  6,  1802,  authorized 
the  President  to  establish  a  Corps  of  Engineers,  and  pro- 
vided that  "the  said  Corps,  when  so  organized,  shall  be  sta- 
tioned at  West  Point  in  the  State  of  New  York,  and  shall 
constitute  a  military  acadamy."  Moreover,  until  about  1824 
— when  Rensselaer  Polytechnic  Institute  was  established — 
West  Point  was  the  only  institution  in  the  United  States 
giving  any  training  in  engineering  subjects.  In  1866  the 
connection  between  the  Corps  of  Engineers  and  the  Academy 
was  served,  and  control  of  the  latter  was  vested  in  any 
officer  whom  the  Secretary  of  War  might  elect  to  serve  as 
superintendent. 

Throughout  the  history  of  the  Academy,  only  a  few 
graduates  from  each  class  have  been  assigned  to  the  Corps 
of  Engineers,  and  during  the  first  few  years  of  commissioned 


service  they  have  always  been  deemed  to  be  under  instruc- 
tion. During  this  period  of  tutelage  their  work  has  been 
performed  imder  the  supervision  of  older  officers,  and  has 
been  so  conducted  as  to  further  the  engineering  education 
and  experience  of  these  young  assistants. 

To  facilitate  the  instruction  of  the  officers  newly  commis- 
sioned in  the  Corps  of  Engineers,  an  Army  Engineering 
School  was  established  immediately  after  the  Civil  War. 
It  has  been  in  existence  ever  since,  with  the  exception  of  a 
few  brief  interruptions  caused  by  the  Spanish-American 
War,  the  Mexican  Border  troubles,  and  the  World  War.  This 
school  is  now  located  at  Camp  A.  A.  Humphreys,  Virginia, 
and  during  and  immediately  after  the  World  War  it  con- 
ducted instiniction  in  civil,  mechanical  and  electrical  engi- 
neering subjects,  under  methods  which  received  the  com- 
mendation of  a  number  of  prominent  educators  and  engi- 
neers. Many  of  the  instructors  were  officers  commissioned 
from  civil  life  for  the  emergency.  The  methods  evolved 
have  recently  been  put  into  practice  at  several  civilian 
colleges. 

However,  for  reasons  indicated  in  the  last  annual  report 
of  the  Chief  of  Engineers,  it  has  been  decided  to  send  young 
officers  to  good  civilian  technical  schools  for  instruction  in 
engineering  subjects.  Whatever  may  be  the  defects  of  the 
West  Point  course,  it  has  been  such  as  to  permit  these 
officers,  detailed  as  students  at  civil  schools,  to  receive  the 
degree  of  B.S.,  C.E.,  with  one  year  in  residence,  though  such 
year  has  included  some  weeks  of  summer  instruction  neces- 
sary to  bridge  the  gap  between  the  West  Point  course  and 
the  schedule  for  the  senior  year  at  these  civil  schools.  The 
Engineer  School  at  Camp  A.  A.  Humphreys  now  conducts 
instruction  in  subjects  more  directly  connected  with  the  mili- 
tary service,  and  in  certain  subjects  of  a  technical  nature 
pertaining  to  the  duties  of  the  Corps  of  Engineers  not  cov- 
ered by  courses  at  civil  schools. 

At  the  present  time,  three  officers  of  the  Corps  of  Engi- 
neers are  attached  to  three  important  railway  systems,  and 
are  engaged  in  detailed  study  of  railway  operating.  One 
officer  is  also  on  duty  with  the  Transit  Commission  of  New 
York  City.  While  it  is  not  expected  that  they  will  qualify 
as  operators,  they  will  learn  some  of  the  problems  con- 
nected with  railway  management,  and  their  experience — 
limited  though  it  be — will  prove  of  value  in  time  of  war. 

Contact  with  engineers  in  civil  life  is  also  had  through 
the  engineer  units  of  the  Reserve  Officers'  Training  Coi-ps  at 
various  colleges  where  young  officers  of  the  Corps  of  Engi- 
neers are  serving  as  instructors,  and  so  come  into  intimate 
association  with  students  who  later  will  take  up  the  practice 
of  engineering. 

It  may  interest  your  readers  to  note  that  at  the  present 
time  the  Corps  of  Engineers  has  an  authorized  strength  of 
approximately  710,  including  officers  serving  with  the  Gen- 
eral Staff,  National  Guard,  Organized  Reserves,  and  on 
other  duties  not  directly  under  the  jurisdiction  of  the  Chief 
of  Engineers.  The  Corps  actually  consists  of  only  509 
officers,  of  whom  181  have  been  commissioned  directly 
from  civil  life,  and  have  never  attended  the  Military 
Academy.  Of  the  Academy  graduates,  85  have  also  attended 
civil  technical  schools  suljsequent  to  their  entry  into  the 
Corps  of  Engineers,  and  have  received,  or  will  receive  the 
degree  of  B.S.,  C.E.,  for  their  work.  The  authorized 
strength  of  the  Corps  has  been  increased  from  248  to  about 
710,  within  a  period  of  six  years,  or  approximately  186  per 
cent.  In  consequence,  only  37  per  cent  of  the  officers  have 
had  more  than  five  years'  commissioned  service,  and  only  56 
per  cent  have  had  more  than  four  years  of  such  service. 

Washington,  D.  C.  •  G.  A.  YouNGBHaw, 

Feb.  2.  Lieutenant-Colonel,  Corps  of  Engineers. 

Wisconsin's  Highways  Classified 

Classificatian  of  the  state  trunk  highway  system  of 
Wisconsin,  as  required  by  the  laws  of  1921,  has  been 
completed.  Of  the  total  mileage  of  the  system,  amount- 
ing to  7,412,  about  1,200  miles  are  designated  as  Class 
A  highways  (on  which  a  grcss  load  of  12  tons  may  be 
can-ied)  and  the  remainder  Class  B  roads  (on  which  the 
gi'oss  load  is  limited  ta  7  tons). 
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Seattle  Engineers  Occupy 
New  Club  House 

The  Seattle  Eng-ineers  Club,  on  Jan. 
1  moved  its  headquartei-s  from  the 
Arctic  Club  Building  to  the  College  Club 
Building  on  the  corner  of  Sixth  Ave. 
and  Seneca  St.  A  photograph  of  the 
new  home  of  the  organization  is  repro- 
duced herewith. 

The  building,  formerly  occupied  by 
the  College  Club  of  Seattle,  is  60  x  120- 
ft,  of  brick  construction,  located  within 
a  few  blocks  of  the  heart  of  the  busi- 
ness shopping  and  theater  sections  of 
the  city.  The  structure  is  modern  in 
every  respect.  containing  lounge, 
library,  card,  billiard,  dining  and  com- 
mittee rooms  and  22  bed  rooms.  The 
club's  membership  includes  more  than 
200  civil,  electrical,  mechanical,  chemical 
and  nfining  engineers. 

Texas  Freight  Rates  Lowered 

The  Railroad  Commission  of  Ti*xa% 
has  reduced  freight  rates  on  sand, 
gravel  and  crushed  stone  when  these 
materials  are  to  be  used  on  road  work 
and  the  freight  is  paid  either  by  the 
county  or  the  state.  The  minimum  car- 
load is  specified  as  10  per  cent  over 
the  marked  capacity  of  the  car.  The 
new  rates  are  15  per  cent  higher  than 
those  in  effect  Aug.  25,  1920  as  jiub- 
lished  in  Item  IT.'iO  of  Texas  Lines 
Tariff  No.  2-E.  This  reduction,  effec- 
tive between  all  points  in  Texas  on 
the  principal  lines,  applies  only  to  state 
and  county  work  and  not  to  municipal 
improvements. 


,  Levee  District  Bond  Bids  Called 

Bids  for  $250,000  5  per  cent  bonds  of 
the  fifth  Louisiana  Levee  District  will 
be  opened  January  20,  at  Tallulah,  La., 
by  the  board  •of  commissioners  of  the 
parish. 


Federatec"  Engineers  Appoint 
New  Committees 

The  Federated  American  Engineer- 
ing Societies  has  appointed  a  new 
committee  on  registration  of  engineers. 
The  personnel  of  the  committee  is  as 
follow.i:  A.  S.  Dwight,  chairman,  New 
York;  Gardiner  S.  Williams,  Ann  Ar- 
bor, and  Philip  N.  Moore.  St.  Louis. 

A  new  federal  water-power  connnit- 
tce  also  has  been  named.  .John  H. 
Finney,  of  Washington,  is  the  chair- 
man, the  other  members  being  Calvert 
Townley,  New  York;  G.  S.  Williams, 
Ann  Arbor;  Gano  Dunn,  Mew  York, 
and  A.  P.  Davis,  Wa.ihington. 


$60,000,000  Water  Supply  For 
Boston  District  Advised 

As  noted  in  last  weclis  issue,  page 
209,  an  additional  water  supply  of  200 
m.g.d.  from  the  flood  flows  of  the  Ware. 
Swift  and  Miller  rivers,  at  a  cost  of 
$60,000,000  15  recommended  for  the 
Boston  Metropolitan  Water  District  and 
the  Citii  of  Worcester.  Mass..  by  the 
Joint  Board  consisting  of  the  Slate  De- 
partment of  Health  and  the  Metropolitan 
District  Commission  in  its  report  sub- 
mitted to  the  Massachusetts  Legislature 
on  Jan.  28  Supplementary  details  are 
given  herewith: 

The  complete  project,  as  planned,  in- 
cludes a  410  billion  gallon  tescrvoir  on 
the  Swift  River  at  Enfield  and  a  long 
gravity  tunnel,  but  Jor  immediate  con- 
struction all  that  is  recommended  is  a 
diverting  dam  on  the  H'are  River  at 
Coldbrook  and  a  \^■fl.  tunnel  12  miles 
long  therefrom  to  the  Wachusctt  reservoir, 
with  provision  for  pun'ping  water  for 
Worcester  from  either  the  tunnel  or  the 
Wachusctt  reservoir,  all  at  an  cslin  ated 
cost  of  $I2.0()0.()0{).  The  diverting  dam 
would  provide  a  supply  of  33  m  gd.  but 
this  part  of  the  aqueduct  would  have  a 
capacity  of  500  m  g  d. 

A  minority  report  by  James  A.  Bai'ey. 
chairman  of  the  Metropolitan  District 
Commission,  contends  that  by  continuing 
the  meter  extension  policy  now  in  force 
and  by  filtering  the  poor  supplies  the 
existing  sources  of  supply  will  be  suf- 
ficient for  the  Metropolitan  District. 
X.  H.  Goodcnough.  chief  engineer  of 
the  Department  of  Health,  wan  chief 
engineer  of  the  Joint  Board,  and  its 
chairman  was  f'r  f:ugcnc  R  Kelley, 
commissioner  of  health  Aftir  the  death 
of  F.  B.  Stearns  on  Dec  1.  1919.  / 
Waldo  Smith,  chief  engineer  of  the  Board 
of  Water  .Supply.  New  Yorl(  City.  uMM 
consulting  engineer  of  the  Joint  Board. 
Further  details  of  the  report  will  he  gloen 
in  a  later  issue. 


Idaho  Engineers  Meet 
With  Architects 

Three  Organizations  in  .loint  Session — 
Irrigation  is  Leading  Topic  of  Dis- 
cussion at  Rupert 

Three  organizations  of  technical  men 
in  Idaho,  the  Idaho  Society  of  Archi- 
tects, the  Idaho  Chapter  of  the  Ameri- 
can Associa,tion  of  Engineers  and  the 
Idaho  Irrigation  Congress,  met  in  joint 
session  Jan.  16-21,  at  Rupert.  The 
architects  took  charge  of  the  first  day's 
meetings,  the  A.  A.  E.  chapter  ses- 
sions began  the  second  day,  and  the  real 
joint  sessions  were  held  on  the  fourth 
day. 

Relation  of  architecture  to  engineer- 
ing, city  planning,  the  state  building 
code,  the  unemployment  situation,  utili- 
ties valuation,  government  regulation  of 
railroads,  mining  engineering  methods 
and  a  review  of  the  value  and  extent  of 
the  phosphate  resources  of  Idaho  were 
outstanding  topics  of  discussion  at  the 
A.  A.  E.  meetings.  The  annual  address 
of  the  president,  Lee  R.  Cooke,  recom- 
mended somewhat  more  stringent  pro- 
visions in  Idaho's  license  law  for  engi- 
neers. Resolutions  were  passed  in- 
structing the  delegates  to  the  annual 
convention  of  A.  A.  E.  at  Salt  Lake 
City  to  work  for  a  reduction  in  dues. 

Irrigation  Bills  Endorsed 

The  Irrigation  Congress  endorsed 
bills  in  Congress  which  contemplate  the 
loan  of  money  to  the  reclamation  fund. 
It  also  urged  companies  contracting  for 
water  from  the  .American  Falls  i-eservoir 
to  make  payments  as  rapidly  as  pos- 
sible so  as  to  convince  the  Reclama- 
tion officials  of  their  good  faith. 

In  his  annual  address  the  president 
of  the  Irrigation  Congress,  G.  Clyde 
Baldwin,  touched  upon  the  present 
financial  dejjre.ssion  which  seems  to  be 
particularly  in  evidence  throughout 
agricultural  communities  and  pointed 
out  some  of  the  dangers  of  any  false 
economy  in  the  maintenance  and  opera- 
tion of  irrigation  projects. 

J.  C.  Wheelon,  manager.  Twin  Falls 
Canal  Co..  described  a  method  of  clean- 
ing moss  and  silt  from  canals  with  disc 
harrows.  (See  Eiigixeeriiui  Ncirs-Rer- 
ord,  Aug.  12,  1920,  p.  -'iig).  Discussion 
of  this  paper  indicated  that  the  method 
had  many  advantages  and  was  coming 
into  more  general  use. 

A  paper  on  "Ditch  Riders  and  Their 
Duties,  by  G.  A.  Remington,  man- 
ager. Nampa-Meridian  Irrigation  Dis- 
trict, preceded  a  general  discussion  of 
the  compensation  of  irrigation  em- 
ployees for  1922  which  emphasized  the 
fact  that  while  loyalty  and  efficient 
service  cannot  be  strictly  nieasur.'d  by 
the  wage  paid  an  employee,  the  pay 
should  not  be  reduced  below  certain 
more  or  less  well  defined  limits  if  effi- 
cient service  is  to  be  maintained.  Sal- 
aries range  from  $85,  with  no  per- 
(luisites,  to  $175  with  allowances  for 
house,  telephone  !ind  horse  feed. 

The  plans  of  the  propo.sed  Greater 
P'ort  Hall   irrigation   project  were   out- 
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License  Bill  in  North  Carolina 

An  engineer  license  bill  has  been  in- 
troduced in  the  North  Carolina  General 
Assembly.  It  provides  for  an  examina- 
tion of  both  engineers  and  surveyors 
by  a  board  of  five  members  and  the 
granting  of  licenses  to  properly  quali- 
fied persons  who  register  with  the 
board  within  one  year  after  the  rati- 
fication of  the  act. 


Raise  Funds  for  Bust  of  Eads 

At  its  meeting  Jan.  18,  the  Board 
of  Direction  of  the  American  Society 
of  Civil  Engineers  authorized  the  rais- 
ing, by  popular  subscription,  of  funds 
for  a  bust  of  the  late  Buchanan  Eads  to 
be  placed  in  the  Hall  of  Fame  of  New 
York  University.  Capt.  Eads  is  the 
only  engineer  honored  by  a  place  in  the 
Hall  of  Fame,  and  the  board  is  request- 
ing from  members  of  the  American  So- 
ciety of  Civil  Engineers  contributions  of 
from  $1  to  $5  as  a  tribute  to  the 
memory  of  this  engineer. 

Among  Capt.  Eads'  notable  engineer- 
ing works  were  the  building  of  the 
Mississippi  River  bridge  at  St.  Louis 
and  the  maintenance  of  a  channel 
through  the  South  Pass  of  the  Missis- 
sippi  River. 


New  York  Firm  Gets  Contract  for 
Brazil  Exposition  Building 

The  contract  for  the  construction  of 
the  exposition  building  to  house  the  ex- 
hibits of  the  United  States  at  the  Bra- 
zilian exposition,  to  be  held  in  Septem- 
ber, has  been  awarded  to  Dwight  P. 
Robinson  &  Co.,  New  York  City.  Rep- 
resentatives of  the  company  and  Frank 
Jj<  Packard,  architect,  of  Columbus, 
Ohio,  who  will  design  the  building,  have 
sailed  for  Brazil.  Dwight  P.  Robinson 
&  Co.  also  has  government  contracts  in 
northeastern  Brazil. 


Idaho  Engineers  Meet 

(Concluded  from  p.  233) 
lined  in  an  address  by  H.  W.  Dietz, 
supervising  engineer,  U.  S.  Indian  Serv- 
ice, Salt  Lake  City,  Utah.  Irrigation 
project  cost-keeping  was  discussed  by 
Barry  Dibble,  project  manager,  Mini- 
doka project,  U.  S.  Reclamation  Service. 
A  paper  on  the  "Capacities  of  Soils 
for  Irrigation  Water,"  by  Prof.  0.  W. 
Israelson  of  the  Utah  Agricultural  Col- 
lege, described  the  results  of  numerous 
laboratory  experiments. 

Underground  Irrigation  Water 

0.  E.  Meinzer,  chief,  underground 
water  division,  water  resources  branch, 
U.  S.  Geological  Survey,  Washington, 
D.  C,  presented  a  comprehensive  paper 
on  "Undergiound  Water  for  Irrigation 
in  Idaho."  He  described  the  possibili- 
ties of  securing  yields  adequate  for  ir- 
rigation use  either  by  pumping  or 
through  artesian  wells  from  the  ter- 
tiary lake  beds,  basalt  and  alluvial  de- 
posits existing  throughout  southern 
Idaho.  Advance  census  statistics  were 
presented  which  showed  that  the  aver- 
age cost  of  irrigation  systems  supplied 
by  pumping  from  wells  in  1919  was 
about  $46  per  acre  with  an  average  an- 
nual operation  and  maintenance  cost 
of  $10.07  per  acre,  wheras  the  average 
cost  of  systems  using  flowing  wells  was 
about  $37  per  acre  with  an  average  an- 
nual opueration  and  maintenance  cost 
of  $2.77  per  acre.  In  describing  the 
springs  which  enter  Snake  River  be- 
tween Milner  and  King  Hill,  Idaho,  it 
was  stated  that  their  combined  total 
flow  was  more  than  sufficient  to  supply 
all  the  cities  of  more  than  100,000  popu- 
lation in  the  United  States. 

Officers  elected  to  head  the,  A.  A.  E. 
are  as  follows:  President,  E.  E. 
Moberly;  vice-presidents,  J.  E.  Wilson 
and  S.  T.  Baer;  secretary-treasurer,  E. 
F.  Ayers,  Boise.  For  the  Irrigation 
Congress  the  following  were  elected: 
President,  J.  E.  Badley;  vice-presidents, 
John  0.  Pincock  and  J.  C.  Porterfield; 
secretary-treasurer,  G.  C.  Remington, 
Nampa. 


Joins  Staff  of  "Engineering 
News-Record" 

Willard  Chevalier,  an  engineer  with 
long  experience  in  work  in  and  near 
New  York  City,  formerly  general 
manager  of  the  American  Bitumastic 
Enamels  Co.  and  during  the  war  lieu- 
tenant colonel  of  the  11th  Engineers, 
has  joined  the  staff  of  Engineering 
News-Record  as  associate  editor. 

Col.  Chevalier  was  graduated  from 
the  civil  engineering  course  of  the 
Brooklyn  Polytechnic  Institute  and  then 
entered  the  service  of  Arbuckle  Bros, 
as  assistant  to  the  general  superintend- 
ent in  the  mechanical  department. 
Later  he  became  draftsman  for  the 
Consolidated  Telegraph  &  Electrical 
Subway  Co.  of  New  York  City  and  sub- 
sequently occupied  the  positions  of  field 
inspector  and  of  chief  draftsman.  His 
next  engagement  was  as  assistant  engi- 
neer with  the  Public  Service  Commission 
on  both  the  design  and  construction  of 
the  rapid  transit  subways.  In  1912  he 
became  field  office  manager  for  the 
Atlantic  Gulf  &  Pacific  Co.  on  its  con- 
tract for  the  construction  of  the  Cham- 
plain  Section  of  the  New  York  State 
Barge  Canal,  and  when  that  company 
took  in  hand  the  development  and  pro- 
motion of  its  Mill  Basin  industrial 
property  on  Jamaica  Bay,  he  was 
transferred  to  that  work. 

Served  with  11th  Engineers 
In  1916,  as  a  result  of  his  promo- 
tional experience  on  the  Mill  Basin 
project,  he  determined  to  enter  sales 
work  and  became  sales  manager  of  the 
American  Bitumastic  Enamels  Co.,  but 
he  had  hardly  got  into  the  work  when 
war  broke  out.  He  promptly  entered 
military  service  and  was  made  captain 
in  the  11th  Engineers,  of  which  William 
Barclay  Parsons,  the  well-known  New 
York  consulting  engineer,  was  colonel. 
He  served  with  that  regiment  through- 
out its  expei-ience  in  France,  was  pro- 
moted to  the  lieutenant-colonelcy  of  the 
regiment  and  returned  to  the  United 
States  in  April,  1919. 

He  at  once  became  general  manager 
of  the  Enamels  Company,  resigning 
that  position  in  October  of  last  year 
to  engage  in  advertising  and  public 
relations  work  as  a  member  of  the 
Brearley  Service  Organization. 

Col.  Chevalier  has  always  taken  a 
very  active  interest  in  engineering 
society  work  and  is  now,  as  the  cul- 
mination of  many  years  of  activity  on 
behalf  of  the  organization,  president  of 
the  Brooklyn  Engineers'  Club.  He  is 
an  associate  member  of  the  American 
Society  of  Civil  Engineers  and  a 
member  of  the  Society  of  American 
Military  Engineers.  He  has  constantly 
maintained  an  interest  in  the  work  of 
his  Alma  Mater  and  is  a-  past-president 
of  the  Polytechnic  Alumni  Association. 


City  Manager  Bill  Introduced 
in  New  Jersey  Legislature 

A  bill  authorizing  the  municipali- 
ties of  New  Jersey  to  adopt  the  city- 
manager  plan,  has  been  introduced  in 
the  State  Legislature.  Such  bills  have 
been  introduced  and  failed  of  passage 
for  several  years  in  succession.  New 
Jersey  is  one  of  only  a  dozen  states 
in  th:  union  that  has  no  city  managers 
but  a  large  number  of  its  municipali- 
ties have  adopted  the  plain  commission 
plan.  

Indiana  Governor  Urges  Road 
Building  to  Aid  Unemployment 

Governor  McCray,  of  Indiana,  as  a 
result  of  a  recent  call  by  representa- 
tives of  the  Central  Labor  Union  re- 
garding the  finding  of  employment  for 
unskilled  laborers,  has  written  a  letter 
to  Lawrence  Lyons,  director  of  the 
state  highway  commission,  suggesting 
that  the  commission  start  immediately 
whatever  construction  work  is  consist- 
ent with  good  judgment  in  order  that 
the  unemployment  situation  may  be 
relieved. 

Construction  Budget  for  Power 
Company  Is  $22,534,000 

The  Southern  California  Edison  Co. 
has  announced  that  in  its  1922  construc- 
tion program  $22,534,000  will  be  spent 
on  water-power  projects  and  the  ex- 
tension of  the  transmission  system. 
This  is  the  largest  annual  construction 
budget  ever  appropriated  by  the  com- 
pany and  is  in  addition  to  the  $17,- 
500,000  which  is  to  be  used  during  the 
year  for  operating  expenses,  wages, 
supplies,  interest,  etc.  The  construction 
budget  includes  $10,951,000  for  water 
power  plants  proper;  $3,333,000  for 
220,000-volt  transmission  lines;  $8,124,- 
615  for  extensions  to  distribution  lines 
and  substations;  and  $125,385  for  sub- 
sidiary companies. 

The  funds  are  to  be  secured  by  the 
sale  of  bonds.  Practically  all  the  addi- 
tional water  power  is  to  be  generated 
by  plants  on  Big  Creek  and  the  San 
Joaquin  River,  where  the  company  has 
for  years  been  working  on  a  compre- 
hensive program,  adding  something  to 
the  system  each  year. 

To  Build  Dam  and  Tunnel 

The  1922  program  includes  work  on 
a  125-ft.  dam  just  below  Big  Creek 
power  house  No.  8,  a  5-mile  tunnel 
thence  to  power  house  No.  3,  which 
is  to  have  six  generating  units  oper- 
ating under  a  head  of  855  ft.  and  de- 
veloping a  total  of  200,000  hp.  Work 
on  the  13.6-mile  tunnel  bet^veen  Flor- 
ence and  Huntington  Lakes,  which  was 
started  in  1920,  will  be  continued  this 
year,  the  allotment  for  this  season 
being  $1,900,000. 

The  company  now  operates  a  150,000- 
volt  transmission  line  240  miles  long, 
from  Big  Creek  to  Los  Angeles.  This 
year  this  line  is  to  be  changed  over 
to  220,000  volts,  which  will  be  adopted 
as  standard  for  other  high-tension  lines 
to  be  -dded  to  the  system.  In  the 
ultimate  development  proposed  for  the 
Big  Creek-San  Joaquin  chain  of  plants 
a  total  of  six  220,000-Tolt  transmission 
lines  will  be  required.  It  is  now  esti- 
mated that  by  the  use  of  220,000  volts 
instead  of  150,000  volts  the  ultimate 
savings  in  transmission-line  investment 
will  total  $30,000,000. 
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Illinois  Society  Talks  of 
Modern  Surveying 

Aerial  Mapping  Discussed — Other  Sub- 
jects    ijicluded     Researcli     and 
Drainage  Prizes  Awarded 

Surveying,  formerly  a  prominent  sub- 
ject at  local  engineering  meetings, 
came  to  the  front  again  at  the  annual 
meeting  of  the  Illinois  Society  of  Engi- 
neers, held  at  Decatur,  111.,  on  Jan.  24 
to  26.  But  it  was  represented  by  dis- 
tinctly modern  phases  rather  than  by 
the  once  familiar  talks  on  lost  corners 
and  the  locations  of  boundary  lines. 
Aerial  photography  and  mapping  as  a 
commercial  proposition  and  a  sequel  to 
war  developments  was  the  subject  of 
a  paper  by  R.  C.  Diggins,  of  the  Diggins 
Aviation  Co.  An  analysis  of  the  errors 
in  a  transit-tape  traverse  was  given 
by  W.  H.  Rayner,  University  of  Illinois. 

Education  in  surveying  was  dealt 
with  in  two  papers.  A  new  system  at 
Purdue  University,  described  by  G.  E. 
Lommel,  provides  a  general  course  in 
plane  surveying,  followed  by  special 
separate  courses  for  students  in  civil, 
mechanical  and  electrical  engineering, 
that  for  the  two  last  dealing  largely 
with  building  layouts.  The  University 
of  Michigan,  according  to  T.  J.  Mitchell, 
has  established  a  separate  diploma  de- 
partment in  geodesy  and  surveying, 
since  it  appears  that  the  proper  school- 
ing of  the  surveyor  requires  more  time 
than  that  allotted  to  surveying  in  the 
regular  engineering  course.  The  dual 
aspect  of  surveying,  as  an  independent 
profession  and  as  a  basic  part  of  engi- 
neering, was  brought  out  in  a  brisk  dis- 
cussion following  these  papers,  it  being 
contended  that  land  and  property  sur- 
veying is  essentially  distinct  from 
engineering  survey  work. 

Sanitary  Districts 
Sanitary  districts,  their  purpose,  or- 
ganization and  plans,  were  the  subject 
of  four  papers,  two  of  which  dealt  with 
the  matter  in  general.  The  Indianapolis 
and  Decatur  districts  were  described  by 
J.  A.  Craven  and  W.  C.  Field,  respec- 
tively. Provision  for  storm-water  run- 
off in  city  sewers  is  a  local  problem  and 
must  be  solved  in  view  of  the  records 
and  experiences  of  local  floods.  This 
was  a  conclusion  presented  by  C.  B. 
Burdick,  Chicago,  who  pointed  out  that 
while  correct  application  of  theory  is 
neci'ssai-y,  the  greater  weight  must  be 
given  to  local  records. 

Highway  re.>(earch  was  the  subject  of 
an  addres.s  by  Dr.  W.  K.  Hatt,  director 
of  the  Advisory  Board  on  Highway  Re- 
search. Road  construction  is  only  one 
element,  the  general  problem  being  the 
economics  of  highway  transport.  As 
the  engineer  has  improved  and  de- 
veloped railway  transportation,  so  now 
he  has  the  same  field  and  opportunity 
in  regard  to  highway  transportation. 
Experimental  road  work  was  described 
by  C.  A.  Hogentogler,  highway  engi- 
neer of  the  U.  S.  Bureau  of  Public 
Roads,  and  by  H.  P.  Clemer,  testing 
engineer  of  the  Illinois  Highway  De- 
partment. The  former  expressed  the 
ronclu.sion  that  reinforcement  is  a  ne- 
cessity in  roniTcte  roads,  but  just  what 
is  the  best  form  and  arrangement  of 
such  reinforcement  has  not  been  de- 
termined. The  Illinois  highway  situa- 
tion and  prosperU  were  reviewed  by 
F.  S.  Sheets,  state  superintendent  of 
highways. 

That  enginper.q  were  of  greater  ron- 


El  Paso  Sells  $1,850,000  Bonds 
for  Public  Improvements 

The  city  of  El  Paso,  Texas,  has  issued 
and  sold  to  Stem  Bros.  &  Co.,  of  Kan- 
sas City,  $1,850,000  in  bonds,  the  money 
to  be  expended  in  public  improvements 
as  follows:  $500,000,  water  works; 
$500,000,  school  buildings  and  additions; 
$250,000,  sewer  lines;  $125,000,  sewage 
disposal  plant;  $125,000,  drainage" 
(storm  sewers);  $125,000,  paving  street 
intersections;  $90,000,  street  grading 
and  extension;  $100,000.  park  exten- 
sion; $10,000,  addition  to  public  library. 
The  water  works  improvements  call  for 
two  reservoirs,  one  of  12,000,000  and  the 
other,  2,600,000  gal.  capacity.  W.  C. 
Stewart  is  city  engineer. 


Development  of  Canton.  China 
Assured  by  Contracts  Let 

Municipal  improiiements  in  Canton, 
China,  which  haoe  so  far  included  the 
demolition  of  the  wall  encircling  the  city 
and  building  in  its  place  a  modern  well- 
paved  boulevard,  have  recently  been 
augmented,  according  to  "Commerce  Re- 
ports" for  Jan.  \^.  by  contracts  for  several 
million  dollars'  worth  of  terminal  facil- 
ities. Plans  are  being  drawn  for  dredg- 
ing the  Pearl  River  so  as  to  permit 
ocean  steamers,  which  now  come  within 
20  miles  of  Canton,  to  lie  up  at  the  city 
wharfs. 


Permit  Sought  for  New  81 -Mile 
Railway  in  Washington 

The  Wenatchoe  Southern  Railway 
Co.,  Wenatchee,  Wash.,  has  filed  with 
the  Interstate  Commerce  Commission, 
application  for  permission  to  construct 
81  miles  of  new  railroad  main  line  in 
the  Wenatchee-Kennewick  fruit  region. 
The  proposed  new  line  will  serve  the 
rich  apple  and  fruit  districts  of  Eastern 
Washington. 

structive  assistance  than  lawyers  in 
drafting  a  revised  drainage  law,  was 
stated  by  F.  B.  Leonard,  attorney,  in 
an  address  on  "Legal  Aspects  of  Drain- 
age in  Illinois."  A  review  of  progress 
in  land  reclamation  by  drainage  was 
given  by  Prof.  G.  \V.  Pickets,  Uni-  ■ 
versity  of  Illinois.  The  economic, 
transportation  and  constniction  features 
of  the  Illinois  'barge  waterway  were 
given  in  a  paper  by  M.  G.  Barnes,  chief 
engineer,  which  was  read  by  Mr.  Corn- 
ish assistant  chief  engineer  of  the 
waterway. 

Prizes 

Prizes  of  $25  each  were  awarded  to 
two  of  the  six  papers  entereil  in  a 
competition:  "Analysis  of  Errors  in 
Chaining,"  by  W.  H.  Rayner,  and  "Over- 
flow Chambers  for  Intercepting  Sew- 
ers," by  W.  T.  McClenahan. 

Robert  Isham  Randolph,  Chicago,  was 
elected  president,  and  H.  E.  Babbitt, 
Urbana,  vice-president  of  the  society. 
Resolutions  pa.s8ed  included:  (1)  All 
registered  engineers  and  surveyors, 
from  whatever  state,  should  be  permit- 
ted to  practice  in  Illinois;  (2)  a  new 
registration  law  should  be  drafted;  (3) 
approval  of  the  recent  appointment  of 
an  engineer  as  State  Superintendent  of 
(5)  revision  of  the  state  drainage  laws; 
and  (R)  endorsement  of  a  diploma  de- 
partment of  geodesy  and  surveying, 
as  established  at  the  University  of 
Michigan. 


What  the  Colorado  River 
Conference  Will  Do 

Secretary  Hoover,  Chief  of  Engineers 

and  Head  of  Reclamation  Service 

Outline  Federal  View  of  Problem 

The  Colorado  River  Commission, 
which  met  in  Washington  on  Jan.  26, 
organized  in  three  divisions  so  that  the 
three  major  problems  may  be  studied 
simultaneously.  One  sub-committee 
composed  of  W.  F.  McClure,  of  Arizona 
and  F.  S.  Emerson,  of  Wyoming,  will 
report  on  the  volume  of  water  available 
with  storage,  and  the  volume  available 
without  storage.  A  second  sub-commit- 
tee made  up  of  W.  S.  Norviel,  of 
Arizona,  Col.  J.  G.  Scrugham,  of 
Nevada,  and  R.  E.  Caldwell,  of  Utah, 
will  study  the  water  requirements  of  the 
various  states.  S.  B.  Davis,  of  New 
Mexico,  and  D.  E.  Carpenter,  of  Colo- 
rado, comprise  the  third  division.  Since 
these  latter  two  commissioners  are  law- 
yers, they  were  assigned  the  legal  ques- 
tions involved,  which  includes  a  study 
of  the  obligations  of  the  United  States 
under  the  treaty  with  Mexico  as  to  the 
Colorado  River. 

Hoover's  Opening  Address 

In  opening  the  conference.  Secretary 
Hoover  said  in  part: 

"This  commission  has  been  estab- 
lished primarily  to  consider  and  if  possi- 
ble to  agree  upon  a  compact  between 
the  seven  states  of  the  Colorado  Basin, 
providing  for  an  equitable  division  of 
the  water  supply  of  the  Colorado  River 
and  its  tributaries  amongst  the  seven 
states.  Such  a  compact  is  subject  to 
ratification  by  Congress  and  the  Legis- 
latures of  the  various  states. 

"The  probl  m  is  not  as  simple  as 
might  appear  on  the  surface  for  while 
there  is  possibly  ample  water  in  the 
river  for  all  purposes  if  adequate  stor- 
age be  undertaken,  there  is  not  a  suffi- 
cient supply  of  water  to  meet  all  claims 
unless  there  is  some  definite  program 
of  water  conservation.  The  commission 
will,  therefore,  inevitably  be  driven  into 
the  consideration  of  a  program  looking 
further  than  the  immediate  legalistic 
relationship  of  the  states  if  it  is  to 
find  a  solution  to  the  problem. 

"The  federal  government  is  interested 
through  its  control  of  navigation, 
through  protection  of  its  treaty  obliga- 
tions, through  development  of  national 
irrigation  projects  and  through  virtual 
control  of  power  development  depend- 
ing upon  the  use  of  public  lands. 

"This  conference  is  unique  in  its 
attempt  to  deti'rmine  states'  rights  over 
so  large  an  area  by  amiable  agreement. 
Indeed  it  has  wider  proportions  than 
this  in  its  realization  of  common  inter- 
est, need  of  joint  consideration,  etc.,  in 
order  that  the  greatest  possible  benefits 
may  be  derived  for  the  whole  of  our 
people  from  one  of  the  most  precious 
possessions  of  our  country." 

A.  P.  Davis,  director  of  the  U.  8. 
Reclamation  Service,  told  the  commis- 
sion that  he  has  no  doubt  that  there  is 
enough  water  in  the  Ctilorado  to  irri- 
gate all  the  lands  in  the  basin  and  still 
leave  enough  for  far  more  power  than 
can  be  utilized.  He  pointed  out  that 
three-fourths  of  the  water  in  the  Colo- 
rado comes  from  the  Green  and  the 
Grand  Rivers,  and  th.it  the  other  tribn 
tiiries  will  need  their  waters  locally. 
He  urged  that  no  further  burdens  be 
tilaced  on  the  tributaries.     He  pointed 
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$2,500,000  Addition  to  San  Diego 
Water  Supply  Advised 

Immediate  construction  of  a  116-ft. 
gravity  type  masonry  dam  to  store  29 
billion  gallons  of  water  on  the  San 
Diego  River  at  Mission  Gorge,  12  miles 
above  San  Diego,  a  filtration  plant,  and 
a  conduit  to  the  city,  are  advised  by 
H.  N.  Savage,  city  hydraulic  engineer 
of  San  Diego,  CaL,  in  a  report  sub- 
mitted to  the  city  council  and  water 
commissioners  of  that  city  on  Jan.  14. 
The  estimated  cost  of  the  project  is 
$2,500,000.  Mr.  Savage  proposes  that 
the  dam  be  built  for  future  raising  to 
such  a  height  as  to  provide  a  storage 
capacity  of  95  billion  gallons,  which 
would  give  a  net  safe  daily  yield  of 
12.5  m.g.d.  (in  place  of  5  m.g.d.  for  the 
116-ft.  dam)  and  bring  the  total  cost 
of  the  project  to  $5,250,000.  The  drain- 
age area  of  the  proposed  reservoir  is 
387  sq.  miles,  compared  with  192  sq. 
miles  for  a  reservoir  at  El  Capitan,  30 
miles  up  the  San  Diego  River  from  San 
Diego,  which  site  was  investigated  by 
Mr.  Savage. 

Colorado  River  Conference 

(.Concluded  from   p.    255) 

out  that  mining  and  other  industries 
in  the  upper  basin  are  dependent  upon 
the  production  of  food  supplies.  He 
made  it  clear  that  he  does  not  concede 
that  it  is  necessary  to  insure  enough 
water  for  that  part  of  the  basin  which 
lies  in  Mexico,  but  he  said  that  ques- 
tion is  simplified  by  the  fact  that  the 
Mexican  area  will  have  all  the  water  it 
needs. 

As  to  power,  Mr.  Davis  pointed  out 
that  it  is  a  mistake  to  believe  that  the 
development  of  irrigation  in  the  upper 
basin  vnW  not  limit  the  power  available 
below,  although  he  pointed  out  that  the 
development  of  power  in  the  upper 
basin  will  not  interfere  with  the  use  of 
the  water  below.  He  cited  as  one  of 
the  great  difficulties  of  the  great  de- 
velopment, the  handling  of  the  salt  in 
connection  with  storage  in  the  lower 
river. 

0.  C.  Merrill,  executive  secretary  of 
the  Federal  Power  Commission,  pointed 
out  that  applications  already  are  on 
file  covering  4,500,000  hp.  of  the  6,000,- 
000  hp.  which  can  be  developed  on  the 
Colorado  River.  He  stated  that  the 
Federal  Power  Commission  has  sus- 
pended all  action  awaiting  the  recom- 
mendations of  the  Colorado  River  Com- 
mission. He  said  that  he  is  perfectly 
willing  to  concede  that  power  should  be 
subordinated  to  irrigation  and  flood  con- 
trol. He  said  that  the  river  is  capable 
of  producing  more  power  than  can  be 
used  for  generations  to  come  but  that 
reservoirs  should  be  so  located  as  to  pro- 
vide for  the  gradual  expansion  of  power 
developments. 

Maj.-Gen.  Lansing  H.  Beach,  chief  of 
engineers  of  the  Army,  said  that  it  is  the 
policy  of  the  Corps  of  Engineers  to 
interpret  proposed  restrictions  in  the 
interest  of  navigation,  according  to  a 
rule  of  reason.  He  pointed  out  that 
the  Supreme  Court  has  ruled  that  a 
stream  is  navigable  where  navigation 
has  existed  or  may  exist  and  that  the 
development  of  the  motor  boat  is  re- 
sulting in  a  very  material  increase  in 
the  navigation  on  rivers.  The  im- 
pression created  by  his  talk,  however, 
was  that  there  would  be  no  interference 
with  the  development  of  the  river  by 
the  injection  of  technicalities  based  on 
navigation  claims. 


To  Mine  Rock  Asphalt 
in  Arkansas 

An  effort  is  being  made  to  resume 
operations  on  the  Pike  County,  Ark., 
rock  asphalt  deposits  for  road  work. 
The  high  price  of  cement  is  aiding  the 
project.  A  number  of  years  ago  this 
asphalt  was  extensively  mined  and  some 
of  the  best  of  Little  Rock's  older  streets 
are  paved  with  the  material. 


PJining  Engineers  to  Meet 

The  American  Instii-dte  of  Mining 
and  Metallurgical  Engineers  will  hold 
its  annual  meeting  at  the  Engineering 
Societies  Building,  New  York,  Feb. 
20-23.  In  addition  to  the  three-day 
technical  program  there  will  be  a  num- 
ber of  excursions  and  a  reception  and 
banquet.  William  Y.  Westervelt  is 
chairman  of  the  committee  on  arrange- 
ments. 


New  York  City  80,000  Apartments 
Short,  Committee  States 

A  preliminary  report  to  the  New 
York  Legislature  by  the  Joint  Com- 
mittee on  Housing,  headed  by  Senator 
Charles  C.  Lockwood,  states  that  there 
is  a  shortage  of  80,000  apartments  or 
housing  for  400,000  people  in  New 
York  City.  The  shortage  of  houses 
that  formerly  rented  at  $4  to  $11  a 
room  is  greater  than  before  the  war, 
the  report  states. 

The  committee  expresses  the  opinion 
that  the  housing  shortage  is  a  menace 
to  health  and  life.  It  recommends  an 
amendment  to  the  State  Insurance  Act 
that  would  permit  life  insurance  com- 
panies operating  in  the  State  to  invest 
up  to  10  per  cent  of  their  assets  as  of 
Dec.  31,  1921,  in  purchase  of  land  in  any 
first-class  city  of  the  State  and  the  erec- 
tion thereon  of  apartment  houses,  tene- 
ments and  other  dwellings,  not  including 
hotels,  the  privilege  to  terminate  on 
April  30,  1924.  As  a  safeguard  against 
high  rentals,  a  bill  already  introduced 
in  the  Legislature  provides  that  prop- 
erties improved  under  its  terms  shall 
not  be  recognized  as  assets  of  the  in- 
surance companies  unless  when  their 
construction  is  begun  their  "rental 
value  is  estimated  at  $9  a  room  or  less." 
It  is  reported  that  the  Metropolitan 
Life  Insurance  Co.  has  expressed  a 
willingness  to  invest  $100,000,000  in 
New  York  City  housing,  if  the  pro- 
posed legislation  is  passed,  and  that  in 
1921  it  loaned  $68,000,000  for  housing 
in  that  city.  It  is  also  reported  that 
architects  and  builders  have  offered 
their  services  and  supply  men  in 
various  lines  have  offered  materials  at 
cost  plus  all  expense,  and  that  labor 
organizations  have  expressed  a  will- 
ingness to  permit  their  members  to 
work  overtime  without  any  chai'ge  for 
the  excess  hours,  with  the  understand- 
ing that  they  were  given  the  option  of 
renting  25  per  cent  of  the  apartments 
they  helped  build. 

In  estimating  the  feasibility  of  pro- 
viding apartments  at  $9  and  $11  a 
room  allowance  is  made  for  the  State 
legislation  exempting  new  housing  ac- 
commodations from  taxation  for  some 
ten  years,  it  being  assumed  that  this 
exemption,  which  soon  expires,  will  be 
extended.  It  is  also  expected  that  con- 
struction will  be  carried  on  by  whole 
city  blocks  under  the  best  methods 
available  for  efficiency  and  economy. 


Washington's  Civil  Engineers 
Vote  for  Federation 

By  a  unanimous  vote  the  Washington 
Section  of  the  American  Society  of  Civil 
Engineers,  Feb.  3,  voiced  its  desire  to 
become  affiliated  with  the  Federated 
American  Engineering  Societies.  The 
action  was  taken  in  the  presence  of 
John  R.  Freeman,  president  of  the 
American  Society  of  Civil  Engineers, 
who  indicated  informally  that  he  was- 
much  pleased  with  the  action  taken.  The 
motion  to  join  the  federation  was  made 
by  Gen.  W.  H.  Bixby,  formerly  Chief  of 
Engineers,  U.  S.  Army.  The  vote  fol- 
lowed statements  by  Arthur  P.  Davis 
and  L.  W.  Wallace  summing  up  the 
federation's  accomplishments  and  giving 
an  outline  of  its  plans. 

Freeman  Speaks 

Mr.  Freeman  delivered  the  address 
of  the  evening.  With  the  aid  of  lantern 
slides  he  reviewed  some  of  his  ex- 
periences on  the  Yellow  River  in  China. 
He  pointed  out  the  more  important 
reasons  why  flood  control  on  the  Yel- 
low River  is  one  of  the  greatest  engi- 
neering problems  in  the  world,  inci- 
dental to  his  address,  he  expressed  the 
opinion  that  river  hydraulics  is  a  much 
neglected  branch  of  the  civil  engineer- 
ing profession.  Carefully  developed 
scientific  facts  with  regard  to  flood  con- 
trol and  the  handling  of  river  problems 
generally  are  not  available.  He  ex- 
plained how  a  search  of  the  principal 
technical  libraries  of  the  country  re- 
vealed that  such  literature  as  exists 
on  the  subject  is  largely  an  expression 
of  opinion.  This  search  revealed  that 
miost  of  the  opinions  expressed  were 
contradicted  by  those  of  engineers  of 
equal  standing.  Mr.  Freeman  recom- 
mended the  establishment  of  a  labora- 
tory at  which  flood  control  and  other 
river  studies  could  be  pursued. 


Consider  $20,000,000  Building 
Program  at  Yale 

James  Gamble  Rogers,  supervising 
architect  of  Yale  University,  New 
Haven,  Conn.,  at  a  conference  Jan.  23 
with  city  officials,  outlined  a  building 
program  for  Yale  which  mav  involve  the 
amount  of  $20,000,000  in  new  buildings 
for  the  university  during  the  next  five 
years. 

Plan  Flood  Prevention  Works 
for  Peru,  Ind. 

The  Peru,  Ind.,  flood  commission  has 
submitted  to  the  state  conservation  de- 
partment plans  and  specifications  for 
the  building  of  earth  and  concrete 
levies,  the  raising  of  bridges  and  the 
building  of  ditches  to  protect  the  city 
of  Peru  from  a  repetition  of  the  losses 
caused  by  the  Wabash  River  flood  in 
1913.  Tlie  plans  of  the  flood  commis- 
sion have  b?en  submitted  to  M.  J. 
Stinchfield,  assistant  state  engineer, 
for  inspection,  and  will  later  be  ex- 
amined by  Dean  A.  Potter,  of  the 
engineering  department  of  Purdue  Uni- 
versity. Members  of  the  flood  com- 
mission are  R.  A.  Edwards,  W.  S. 
Mei-cier  and  Charles  L.  Vance.  The 
commission  was  accompanied  on  its 
visit  to  the  state  conservation  depart- 
ment by  its  engineer,  T.  N.  Jackson, 
of  St.  Louis.  No  estimate  was  made 
in  the  specifications  of  the  cost  of  the 
proposed  improvements. 
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Narrows  Siphon  Submarine  Pipe 
Line  Broken  by  Dredge 

One  of  the  three  spuds  of  the  dredge 
"Toledo,"  which  was  operating  off 
Tompkinsville,  Staten  Island,  New  York 
City,  Feb.  2,  on  work  for  the  N.  Y.  De- 
partment of  Docks,  is  believed  to  have 
been  responsible  for  the  breaking  of  the 
36-in.  cast  iron  submarine  pipe  line, 
known  as  the  Narrows  siphon,  which 
delivers  the  Catskill  water  supply  under 
New  York  Harbor  from  Brooklyn  to 
the  Borough  of  Richmond.  The  laying 
of  the  Narrows  siphon,  described  in 
Engineering  Record,  Dec.  19,  1914,  p. 
656,  was  a  most  unusual  engineering 
operation,  involving  the  use  of  i-in. 
36-in.  pipe,  in  12-ft.  lengths,  equipped 
with  a  special  type  of  flexible  joint  and 
laid  by  means  of  a  180-ft.  curved  struc- 
tural steel  cradle  with  one  end  attached 
to  a  scow  and  the  other  reaching  to  the 
bottom  of  a  dredged  trench  in  which  the 
pipe  line  was  laid  and  covered  over  with 
a  minimum  fill  of  10  ft. 

The  depth  of  water  at  the  point  where 
the  accident  occurred  was  40  ft.  The 
normal  daily  flow  carried  by  the  sub- 
marine pipe  line  was  15,000,000  gal.,  but 
after  the  break  occurred  this  flow  in- 
creased to  28,000,000  gal.,  indicating, 
according  to  W.  W.  Brush,  deputy  chief 
engineer.  Department  of  Water  Supply, 
Gas  and  Electricity,  that  the  pipe  had 
not  merely  been  cracked  but  that  a 
large  piece  of  the  line  had  been  broken 
out  and  washed  away.  After  the  acci- 
dent occurred  the  flow  at  the  Staten 
Island  end  of  the  line  was  completely 
cut  off. 

Break  Located 

Compressed  air  was  turned  into  the 
pipe  line  to  locate  the  break  by  means 
of  the  bubbles  arising  and  divers  were 
sent  down  by  the  Merritt  &  Chapman 
Wrecking  Co.,  which  has  been  engaged 
to  make  the  repairs,  for  an  inspection 
of  the  line,  but  at  this  writing  the 
Oiuddy  condition  of  the  water  made  it 
impossible  to  appraise  the  damage 
done. 

Examinations  show  that  there  is  a 
10-ft.  cover  of  mud  over  the  pipe  line. 
This  material  is  now  being  removed  by 
means  of  a  bucket  and  by  pumping. 
Forty  thousand  circulars  have  been  dis- 
tributed to  Staten  Island  school  children 
with  instructions  to  take  them  home  to 
their  parents,  calling  upon  members  of 
households  to  reduce  water  consumption 
to  the  minimum. 

Several  local  pumping  stations,  se- 
curing their  supply  from  wells,  have 
been  put  in  service  and  are  delivering 
about  12,000,000  gal.  daily  to  the  Silver 
Lake  resTvoir,  which  has  a  capacity 
of  400,000,000  gal.  The  normal  con- 
sumption for  Staten  Island  i.s  19,000,000 
gal.  per  day,  which,  in  the  opinion  of 
Department  of  Water  Supply  officials, 
can  be  easily  cut  to  16,000,000  gal.  a 
day  without  inconvenience  to  house- 
holders. By  pumping  12,000,000  gal.  a 
day  into  the  resnrvoir  from  the  wells 
and  using  4,000,000  gal.  a  day  of  the 
water  stored  in  the  Silver  Lake  reser- 
voir, it  will  be  possible  to  supply  the 
needs  of  the  borough  for  at  least  100 
days. 

Details  of  the  break  and  the  probable 
method  of  repair  are  not  yet  available, 
although  it  is  probable  that  a  special 
steel  sleeve  will  be  employed  to  replace 
the  broken  section  of  nine. 


Fire  Damages  Falsework  of 
New  Bridge  at  Minneapolis 

Fire,  which  will  cause  about  a  month's 
delay  and  $10,000  damage,  occurred  Jan. 
27  in  the  falsework  supporting  the  arch 
centering  of  the  center  span  of  the 
Franklin  Ave.  bridge,  Minneapolis.  An 
overheated  salamander,  which  was  be- 
ing used  to  prevent  freezing  of  freshly 
placed  concrete,  was  the  cause  of  the 
fire.  About  400  cu.yd.  of  concrete  fell 
into  the  river  when  the  supporting  cen- 
tering gave  way.  The  existing  steel 
truss  bridge,  which  is  being  used  for 
construction  as  well  as  traffic,  was  dam- 
aged slightly  by  heat,  but  will  be 
repaired. 

As  described  in  Eiigineering  Netus- 
Record  of  Feb.  12,  1920,  p.  335,  the 
bridge  will  contain  a  400-ft.  span,  said 
to  be  the  longest  concrete  arch  ever 
built.  It  was  designed  by  the  late  F. 
W.  Cappelen. 


Vehicle  Tunnel  Bids 
Postponed 

Receipt  of  bids  for  the  con- 
struction of  the  Hudson  River 
vehicular  tunnel,  comprising  twin 
tubes  of  cast  iron  29  ft.,  6  in.  in 
diameter,  scheduled  for  Feb.  7, 
has  been  postponed  to  3  p.m.  Feb. 
15.  It  is  understood  that  the  de- 
lay is  occasioned  by  the  difficulties 
which  a  number  of  prospective 
bidders  have  experienced  in  get- 
ting surety  companies  to  furnish 
the  bonds  called  for  in  the  con- 
tract. For  the  entire  work  the 
underwriting  involves  a  sum  of 
$4,000,000. 


Richards  President  of  Lehigh 

Charles  Russ  Richards,  dean  of  the 
college  of  engineering  and  director  of 
the  experimental  engineering  depart- 
ment of  the  University  of  Illinois,  has 
been  elected  president  of  Lehigh  Uni- 
versity at  a  meeting  today  of  the  board 
of  trustees.  Dean  Richards  succeeds  Dr. 
Henry  S.  Drinker,  who  retired  more 
than  a  year  ago. 

Mr.  Richards  is  51  years  old  and  was 
graduated  from  Purdue  University  in 
1890.  After  graduation  he  became  an 
instructor  in  mechanical  engineering  in 
the  Colorado  Agricultural  College, 
where  he  remained  until  1911,  when  he 
went  to  the  University  of  Nebraska. 
Since  1917  he  has  been  connected  with 
the  University  of  Illinois. 


Affiliation  Proposed  for  Boston 
Technical  Societies 

Plans  have  been  developed  for  the 
creation  of  an  affiliation  of  technical 
societies  in  Boston,  Mass.,  and  a  pros- 
pectus outlining  the  general  scope  and 
the  objects  of  the  organization,  to- 
gether -vvith  a  proposed  constitution  and 
by-laws,  have  been  disti-ibuted  by  the 
organizers  of  the  movement  compris- 
ing the  Boston  Society  of  Civil  Engi- 
neers, the  New  England  Water  Woi-ks 
Association,  the  Plant  Engineers  Club, 
the  local  sections  of  the  national  socie- 
ties of  civil,  mechanical,  electrical,  min- 
ing, and  heating  and  ventilating  engi- 
neers, and  the  local  chapter  of  the 
American  Association  of  Engineers. 
The  movement  is  similar  to  action  re- 
cently taken  in  Philadelphia,  Detroit, 
Cleveland,  Chicago,  and  other  large 
centers. 

Such  a  general  organization  as  is 
planned,  the  prospectus  points  out,  will 
eliminate  the  present  duplication  of 
effort  on  the  part  of  individual  engi- 
neering societies  and  will  give  oppor- 
tunity for  concerted  action  on  questions 
which  concern  technical  men  either  in 
public  or  professional  life.  The  affilia- 
tion, according  to  the  plans  of  its  pro- 
ponents, would  consist  of  local  techni- 
cal organizations  and  would  not  be 
made  up  of  individual  memberships. 
The  government  of  the  organization 
would  be  vested  in  a  council  consist 
ing  of  two  representatives  from  each 
member  organization,  the  council  to 
have  jurisdiction  over  joint  matters. 

It  is  proposed  to  have  the  council 
appoint  standing  committees  as  fol- 
lows: Program,  Public  Affairs,  Finance. 
Welfare,  Employment,  and  Library. 
The  project  could  be  financed  by  an 
assessment  of  $3  annual  per  :nember  of 
each  of  the  affiliated  sections. 


Kansas  City  Engineers'  Club  Aids 
Water-Works  Campaign 

The  Engineers'  Club  of  Kansas  City, 
Mo.,  has  appointed  the  following  com- 
mittee to  co-operate  with  the  bi-partisan 
water  commission  in  winning  public 
support  for  the  $11,000,000  bond  issue 
for  water-works  improvements^  Robert 
E.  McDonnell,  John  Prince,  Charles  S. 
Foreman,  Ernest  E.  Howard,  Ernest 
B.  Black,  Eric  W.  Bacharach  and  Hart 
Cummins.  Bonds  for  this  amount  and 
purpose  were  votod  down  last  Novem- 
ber, at  the  same  time  that  the  proposal 
for  establishing  the  commission  was 
carried.  An  ordinance  for  re-submit- 
ting the  $11,000,000  bond  issue  to  the 
people  on  April  4  has  boen  introduced 
in  the  city  council. 


Slag  Association  Elects  Officers 

At  the  recent  animal  meeting  of  the 
directors  of  the  National  Slag  Associa- 
tion in  Cleveland  the  following  officers 
wer  elected  for  the  present  year:  L.  A. 
Beeghly,  Youngstown,  Ohio,  president; 
C.  E.  Ireland,  Birmingham,  Ala.,  vice- 
president;  and  H.  J.  Love,  Cleveland, 
secretary-treasurer. 


Urge  State  To  Build  Cement  Plant 
in  Arkansas 

At  the  annual  meeting  Jan.  28,  of  the 
Arkansas  Chapter,  American  Associa- 
tion of  Engineers,  a  resolution  was 
passed  urging  the  Governor  of  Arkansas 
to  investigate  the  feasibility  of  estab- 
lishing a  cement  plant  in  southwest 
Arkansas,  to  be  operated  by  convicts. 
The  action  results  from  a  belief  that 
cement  manufacturers  have  kept  the 
price  of  cement  up  to  such  exorbitant 
figures  that  both  public  and  private 
work  is  held  up.  Road-building  espe- 
cially is  said  to  be  suffering  from  the.se 
conditions. 

About  25  years  ago  a  vertical  cement 
mill  was  built  in  southwest  Arkansas, 
but  with  the  perfection  of  the  horizontal 
mill  and  the  consequent  reduction  in 
costs  of  production,  the  old  concern 
soon  ceased  to  operate.  In  Little  River 
and  Sevier  counties  abundant  material 
for  cement  manufacture  exists  and  fuel 
is  cheap  and  easily  obt^ainable.  With 
the  establishment  of  such  a  plant  it  is 
believed  a  great  reduction  could  be 
made  in  Arkansas  road  and  bridge  costs. 
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Summon  Cement  Companies  to 
Explain  Indiana  Road  Bids 

Representatives  of  five  cement  com- 
panies have  been  summoned  to  appear 
before  Governor  McCray  of  Indiana, 
Attorney  General  U.  S.  Lesh  and  mem- 
bers of  the  state  highway  commission 
to  explain  alleged  collusion  in  connec- 
tion with  bids  on  cement  for  road  con- 
struction. A  compilation  of  the  bids 
shows  that  a  number  of  companies 
submitted  bids  which  were  practically 
identical  on  work  involving  more  than 
$500,000.  The  same  situation  exists  in 
regai'd  to  some  smaller  bids.  The  Gov- 
ernor said  he  had  placed  the  matter 
in  the  hands  of  Attorney  General  Lesh 
to  determine  whether  any  legal  action 
should  be  taken  by  the  state. 

The  cement  companies  which  have 
been  summoned  to  appear  before  the 
Governor  and  other  state  officials  are 
the  Atlas.  Universal,  Indiana,  Wabash, 
and   Lehigh. 

Bids  were  also  submitted  to  the  com- 
mission by  a  number  of  other  companies, 
but  an  examination  of  the  proposals 
offered  by  them  was  satisfactory  to 
the  commission,  according  to  officials. 
The  cement  companies  which  have  not 
been  asked  to  appear  before  the  state 
officials  include  the  Louisville,  San- 
dusky and   Kosmos. 


Cooper  Seeks  Power  Permit 
on  Columbia  River 

Col.  Hugh  L.  Cooper  has  applied  to 
the  Federal  Power  Commission  for  a 
preliminary  permit  covering  the  im- 
portant Grande  Coulee  site  on  the 
Columbia  River  in  the  State  of  Wash- 
ington. This  project  is  covered  in  the 
Columbia  Basin  report  issued  by  the 
State  of  Washington.  (Engineering 
News-Record,  Nov.  11,  1920,  p.  944  and 
July  14,  1921,  p.  83.)  In  that  report  it 
is  stated  that  a  dam  180  ft.  high  could 
be  erected  at  the  Grande  Coulee  site. 
The  Federal  Power  Commission,  using 
the  existing  records  of  the  flow  of  the 
Columbia  River,  figures  that  such  a  dam 
would  permit  of  the  development  of 
430,000  hp.  Since  the  principal  use  of 
the  power  would  be  for  irrigation  pur- 
poses, it  is  believed  that  on  a  pumping- 
load  basis  it  would  be  possible  to  install 
1,000,000  hp. 


St.  Louis  Continues  Hog  Feeding 
But  Plans  Incineration 

What  is  hoped  may  prove  to  be  a 
temporarj'  contract  for  a  continuation 
of  garbage  disposal  by  feeding  to  hogs 
pending  the  construction  of  incinerators 
has  been  let  by  the  city  of  St.  Louis. 
The  contract,  which  is  to  begin  Feb. 
15,  1922,  and  run  for  a  year,  has  been 
awarded  to  John  F.  Klein  and  Meyer 
Katz,  the  city  to  pay  $1.60  per  ton 
for  the  removal  and  final  disposal  of 
the  garbage.  The  city  vrill  deliver  the 
garbage  on  barges  at  the  municipal 
dock.  The  contractors  expect  to  sell 
the  garbage  to  farmers  for  hog  feeding 
at  points  down  the  river.  The  city  is 
not  obligated  to  pay  anything  to  the 
contractors  for  any  garbage  that  it 
may  dispose  of  by  incineration  or 
otherwise  during  the  year,  provided  the 
city  gives  the  contractors  thirty  days' 
notice  of  its  intention  to  make  such  a 
change.  Under  the  contract  expiring 
Feb.  14  the  city  was  delivering  the 
garbage  to  a  hog  feeder  who  was  paid 
$2.30  a  ton  for  disposal  and  who  bid 
$2.40  per  ton  for  the  ensuing  year  of 
which  $1.80  was  for  freight.  A  city 
ordinance  has  been  passed  which  pro- 
vides for  the  construction  of  two  in- 
cinerator plants  costing  about  $140,000. 
The  incinerators  are  to  have  capacities 
of  70  to  80  tons  in  14  hours,  temper- 
atures of  about  1,700  deg.  and  stacks 
some  125  ft.  high.  Two  more  inciner- 
ators are  planned  for  later  construction. 
The  amount  of  garbage  for  disposal 
ranges  from  60  tons  in  winter  to  350 
tons  in  summer.  Clinton  H.  Fisk  is 
director  of  the  Department  of  Streets 
and  Sewers  of  St.  Louis. 


Louisiana  Highway  Commission 
Personnel  Announced 

Formal  announcement  has  been  made 
by  Governor  John  M.  Parker  of  the  ap- 
pointment of  William  T.  Peterman,  of 
St.  Mary's  parish.  La.,  as  president  of 
the  newly-created  state  highway  com- 
mission. This  is  the  appointment  which 
was  forecast  some  weeks  ago  in  the 
Engineering  News-Record.  Associated 
writh  Mr.  Peterman  will  be  Arthur  Tay- 
lor, of  New  Orleans,  and  Duncan  Buil, 
of  Royville,  Richland  parish.  La.,  the 
two  other  members  of  the  commission 
just  appointed. 

The  commissioners  will  serve  for 
overlapping  terms  of  two,  four  and  six 
years.  No  announcement  has  yet  been 
made  of  the  term  of  service,  though 
rumor  has  it  Commissioner  Peterman 
will  be  named  for  the  six-year  term, 
Commissioner  Taylor  for  the  four-year 
term,  and  Commissioner  Buil  for  the 
two-year  term.  All  three  of  the  com- 
missioners are  experienced  in  highway 
construction  and  engineering.  Mr.  Buil 
is  the  present  state  highway  engineer. 


Hoisting  of  Lumber  for  Buildings 
Must  Be  Done  Inside 

An  amendment  to  the  building  laws  of 
New  York  has  been  passed  and  the 
bill  signed  by  Governor  Miller  whereby 
only  timber  and  lumber  must  be  hoisted 
within  a  building  in  excess  of  five 
stories  in  height.  The  former  law  was 
construed  to  mean  that  in  the  con- 
struction of  buildings  five  or  more 
stories  in  height  no  construction  mate- 
rial could  be  hoisted  outside  the  build- 
ing. The  amendment  to  the  law  was 
caused  through  the  restriction  agamst 
the  handling  of  steel  girders  and  other 
heavy  framing  members. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  CONCRKTE  INSTITUTE. 
Detroit.  Mich.  :  .\nnii-al  Conven- 
tion.   Cleveland.    Ohio.    Feb.    13-16. 

AMERICAN  RAILW.AY  ENGINEER- 
ING ASSOCIATION.  Chicago ; 
Annual  Convention.  Chicago,  March 
14-16. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  City;  An- 
nual Convention,  Philadelphia, 
May  15-19. 


The  Engineers  Club  of  Kansas  City 

held  its  annual  meeting  Jan.  27.  Dr.  A. 
H.  Cordier  delivered  an  illustrated  lec- 
ture on  "Hunting  Birds  with  a 
Camera,"  followed  by  a  talk  on  "The 


Lure  of  the  Northwest"  by  Frank 
Branch  Riley  of  Oregon.  Announce- 
ment of  officers  elected  for  1922  will 
be  made  later. 

The  Seattle  Engineers'  Club  held  its 
annual  dinner  and  election  of  officers 
Jan.  13.  Officers  for  1922  are:  Presi- 
dent, Stuart  Mannell,  vice-president, 
Chester  F.  Lee;  secretary,  Lyman  T. 
Banks  and  treasurer,  Amos  Slater. 

The  Iowa  Engineering  Society  at  its 
annual  meeting  Jan.  10  to  13,  inclusive, 
in  Sioux  City,  elected  the  following 
officers:  President,  R.  W.  Crum;  vice- 
president,  Karl  C.  Kastberg;  directors, 
J.  H.  Dunlap  and  C.  S.  Nichols;  secre- 
tary-treasurer, L.  A.  Canfield,  Des 
Moines. 


Personal  Notes 


Hakry  L.Wilson  and  George 
E.  Johnston  civil  engineers,  have 
opened  an  engineering  and  contracting 
office  in  Appleton,  Wis. 

Samuel  Young  has  been  ap- 
pointed chief  engineer  of  the  Board  of 
Commissioners  of  the  Port  of  New 
Orleans,  La.  Mr.  Young  held  this  po- 
sition from  August  1913,  to  May  1915, 
but  for  the  past  few  years  he  has  been 
construction  engineer  for  the  United 
Gas  and  Electric  Corporation  and  for 
the  American  Cities  Co.  on  the  rebuild- 
ing of  the  power  plant  of  the  Little 
Rock  Railway  and  Electric  Co. 

Rex  C.  Starr,  construction  engi- 
neer for  the  San  Joaquin  Light  & 
Power  Corporation  has  been  named 
chief  engineer  for  the  Merced  Irriga- 
tion District.  He  will  retain  his  posi- 
tion with  the  power  company. 

R.  F.  R  A  G  L  A  N  D,  formerly  assist- 
ant engineer  in  charge  of  road  main- 
tenance and  construction  in  Yellow- 
stone National  Park,  is  now  connected 
with  the  state  highway  commission  of 
Montana. 

0.  B.  Bestor,  assistant  to  the 
manager  of  the  department  of  trans- 
portation and  communication  of  the 
Chamber  of  Commerce  of  the  United 
States,  has  been  appointed  principal 
locating  engineer  for  the  North  Caro- 
lina State  Highway  Commission. 

George  E.  W  o  o  d  s  has  been  ap- 
pointed chief  engineer  of  the  Consoli- 
dated Gas  Co.,  N.  Y.,  succeeding  the 
late  William  H.  Bradley. 

Thomas  H.  Wiggin,  formerly 
principal  designing  engineer  of  the  Cat- 
skill  aqueduct  for  the  Board  of  Water 
Supply  of  New  York  City,  has  opened 
an  office  in  New  York  City  for  the 
practice  of  engineering.  His  most  re- 
cent work  has  been  in  China,  where 
he  served  as  acting  chief  engineer  of 
the  Grand  Canal  Improvement  Board, 
returning  in  1921,  after  the  completion 
of  the  preliminary  survey  work.  Dur- 
ing the  war  Mr.  Wiggin,  with  rank 
of  captain,  major  and  lieutenant  colonel, 
was  in  charge  of  the  water  supply  sec- 
tion of  the  Division/  of  Construction 
and  Forestry  of  the  A.  E.  F. 

0.  B.  L  A  C  K  B  Y,  for  four  years  su- 
pervising engineer  of  the  Southern  Rail- 
way System  with  headquarters  at 
Washington,  D.  C,  has  been  made  city 
manager  of  Morganton,  N.  C. 

W  II, L  I  A  M  0  R  D,  for  a  number  of 
years  manager  of  the  paving  depart- 
ment of  the  Lakewood  Engineering  Co., 
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has  resigned.  Mr.  Ord  is  well  known 
to  highway  engineers  as  an  expert  in 
concrete  paving  equipment,  plant  layout 
and  methods,  having  installed  most  of 
the  large  outfits  furnished  by  the  Lake- 
wood  Co.  during  the  last  three  years. 

Charles  H.  L"e  e,  formerly  a 
member  of  the  California  state  water 
commission  and  chief  of  the  division 
of  water  rights  under  the  department 
of  public  works,  has  resumed  private 
practice  as  a  consulting  engineer  in 
San  Francisco. 

Charles  B.  Watson,  formerly 
architectural  engineer  of  the  Union  Pa- 
cific Ry.,  has  joined  the  Charles  L. 
Pillsburg  Co.,  engineers,  St.  Paul  and 
Minneapolis,  and  will  have  charge  of 
the  company's  railway  engineering 
work. 

George  E.  Woods,  heretofore 
assistant  chief  engineer  and  engineer 
of  manufacture  of  the  Consolidated 
Gas  Co.,  New  York,  has  been  made 
chief  engineer,  succeeding  William 
Bradley,  whose  death  was  noted  in 
these  columns  recently.  Mr.  Woods 
has  been  with  the  Consolidated  Gas  Co. 
since  1901.  Before  this  he  was  chief 
engineer  of  the  Standard  Gas  Light  Co. 

William  Cullen  Morris, 
engineer  of  construction  of  the  Con- 
solidated Gas  Co.,  New  York,  has  been 
named  assistant  chief  engineer  and  en- 
gineer of  construction.  Mr.  Morris  was 
successively  engineer  of  the  New  Am- 
sterdam Gas  Co.,  in  charge  of  the 
Ravenswood  works  of  that  company, 
assistant  engineer  of  manufacture  of 
the  Consolidated  Gas  Co.,  and,  since 
1907,  engineer  of  construction.  He  is  a 
graduate  of  Stevens  Institute  of  Tech- 
nology. In  his  service  as  engineer  of 
construction  he  has  had  charge  of  all 
the  development  work  of  the  company's 
main  plant,  the  Astoria  plant,  which 
first  became  an  active  project  in  1902 
and  started  operation  in  1906.  He  has 
also  directed  the  engineering  and  con- 
struction work  of  the  company's  office 
building,  completed  in  1914,  and  the 
difficult  Astoria  tunnel  completed  1917. 


Obituary 


Harry  Frost,  superintendent  of 
the  waterworks  department  of  Akron, 
Ohio,  died  Jan.  27.  He  was  graduated 
from  the  University  of  Michigan,  class 
of  1908.  Before  he  went  to  Akron  he  was 
an  engineer  for  the  Detroit,  Mich., 
water  board  and  chief  engineer  of  the 
Park  and  Boulevard  Commission. 

Sir  William  Matthews, 
past-president  of  the  Institution  of  Civil 
Engineers,  England,  died  Jan.  8  at  his 
home  in  Hampstead.  He  was  born  in 
1844  in  the  Borough  of  Penzance  and 
engaged  in  surveying  and  contracting 
there  until  1864,  when  he  received  an 
appointment  to  the  firm  of  Sir  John 
Coode,  engineer,  engaged  in  harbor, 
dock,  river  and  estuary  work.  Tv.'e"ty- 
two  years  later  he  wa.s.  made  a  member 
of  the  firm,  and  remained  in  active 
partnership  until  1917  when  failing 
health  forced  him  to  retire.  The  firm 
occupied  the  position  of  consulting  engi- 
neers for  harbors  and  docks  to  the 
Crown  agents  for  the  colonies  and  Sir 
William's  duties  took  him  to  Ceylon, 
Hong  Kong,  Gibralter  and  Singapore. 
The    firm    was    also    employed    by   thf 


Admiralty  and  the  Board  of  Trade, 
having  built  the  naval  harbor  at  Dover 
and  commercial  harbors  at  Colombo, 
Cape  Town,  Folkstone,  Peterhead  and 
other  ports. 

T  H  0  M  a  s  P.  J  0  H  N  s  T  0  N,  42  years 
old,  assistant  chief  construction  engi- 
neer for  the  Louisville  &  Nashville  R.R. 
died  suddenly  on  Jan.  4  at  his  home  in 
Louisville.  He  served  as  a  first  lieuten- 
ant in  the  Engineers  during  the  World 
War. 

George  W.  Jackson,  engineer 
and  contractor,  died  of  pneumonia  at 
his  home  in  Chicago,  Feb.  5.  After 
graduation  from  Purdue  University  he 
worked  for  a  number  of  structual  steel 
firms.  About  1904  he  organized  the 
Jackson  &  Corbett  Bridge  &  Steel 
Works,  doing  a  general  contracting 
business.  He  supervised  the  construc- 
tion of  a  large  part  of  the  freight  tun- 
nel system  under  the  downtown  busi- 
ness section  of  Chicago.  As  a  general 
contractor  he  built  some  of  the  largest 
water  supply  tunnels  for  Chicago,  tun- 
nels for  telephone  and  telegraph  cables 
under  the  Chicago  River  and  the  Strick- 
ler  tunnel  in  Colorado.  He  served  in  a 
consulting  capacity  on  many  of  the 
Great  Lakes  tunnels  built  during  tln' 
last  25  years.  At  the  time  of  his  death 
he  was  preparing  plans  and  estimates 
for  a  passenger  subway  system  for  the 
city. 


Equipment  and 
Materials 

Device  for  Proportioning  Concrete 
By  Weight 

Concrete  is  proportioned  by  weighing 
the  aggregates  and  cement  by  an  ap- 
paratus developed  by  the  Lakewood 
Engineering  Co.,  of  Cleveland,  0.,  and 
recently  given  practical  trial  on  the 
Sherman  Island  hydro  electric  develop- 
ment on  the  Hudson  River.  The  pro- 
portioner  is  a  steel  panel  of  3-in.  plate 
so  constructed  that  it  can  be  framed 
into  any  standard  bin.  At  the  bottom 
of  the  panel  are  three  openings  fitted 
with  bin  gates.  A  center  gate,  18  x  12 
in.,  is  for  stone  and  12  x  12-in.  gates 
at  each  side  are  for  sand  and  cement. 

On  a  shaft  extending  the  width 
of  the  plate  are  three  cams,  one  operat- 
ing each  gate.  These  cams  are  adjust- 
able so  that  they  may  trip  their  re- 
spective latches  when  the  proper  bal- 
ance is  obtained.  Keyed  to  this  shaft 
are  bell-cranks  forming  the  scale 
beams.  Three  pans  of  sufficient  size 
to  take  care  of  the  counterweight  nec- 
essary for  weighing  the  sand,  stone  and 
cement,  ride  on  a  vertical  shaft.  The 
bottom  pan  is  for  stone  the  middle 
pan  for  cement  and  the  top  for  sand. 
"The  ratio  between  the  weight  in  the 
pans  and  the  weight  of  the  material  in 
the  auxiliary  hopper  is  one  to  five. 

To  measure  a  hatch  the  stone  gate 
ii  opened  and  as  the  weight  of  the 
stone  in  the  auxiliary  hopper  balances 
the  weight  in  the  bottom  pan,  the  pan 
rises  and  a  cam  on  the  horizontal  shaft, 
automatically  closes  the  gate  on  the 
stone  bin.  The  cement  gate  is  then 
opened.  When  the  combined  weiirht  of 
the  stone  and  cement  in  the  auxiliary 
hopper  balances  the  weight  of  the  two 
lower  pans,  the  pans  ri'e  and  a  second 
r.'im  cloBC!  fhr  (T-Ttc.     Tho  same  cycle 


takes  place  in  operating  the  sand  gat 
except  that  the  weight  of  the  material 
in  the  auxiliary  hopper  must  counter- 
balance the  weight  of  the  material  in 
all  three  pans.  'The  batch  is  then  com- 
plete  and    is   dumped   i"tA   the   mixer. 


As  the  material  leaves  the  auxiliary 
hopper  the  pans  automatically  drop  to 
their  original  positions  and  the  Pro- 
portioner  is  then  ready  for  another 
batch.  So  accurately  can  materials  be 
measured  that  the  error  per  1-yd.  batch 
will  rarely  exceed  50  lbs. 

The  Lakewood  Engineering  Co.,  is 
manufacturing  the  proportioner  under 
the  patents  of  Nathan  C.  Johnson,  of 
Hool  &  Johnson,  New  York  City. 


Small,  Two-Cylinder  Gas  Engine 

The  Le  Roi  Co.,  of  Milwaukee,  an- 
nounces a  new  gasoline  engine  devolop- 
ing  from  4  to  8  hp.  It  is  the  vertical 
type,  four  cycle,  and  two  cylinder  with 


a  31-in.  bore  and  a  4J-in.  stroke.  A 
novel  feature  is  that  the  drive  may  be 
taken  off  at  three  different  points;  at 
cither  the  front  or  the  rear  at  engine 
speed  or,  if  slower  speeds  are  desired, 
the  drive  is  taken  off  of  the  camshaft  at 
one-half  engine  speed.  The  engine, 
completely  c'luipped  with  all  nccps-^nrie'; 
including  fuel  tank,  radiator,  fan  and 
fan  belt  and  fully  encloHed,  weighs  .'?25 
lb.  Without  accessories  nn  I  other 
equipment  the  engine  weighs  26  lb. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Judge  Landis  Refuses  to  Resign 
As  Building  Trade  Arbitrator 

The  outstanding  feature  of  the  Chi- 
cago building  trade  situation  for  the 
past  v.'eek  was  the  determin  tion  of 
Judge  Landis  not  to  resign  as  arbi- 
trator of  the  building  trade  disputes. 
He  was  asked  to  do  so  by  petition  from 
eighteen  unions.  If  he  would  relieve 
them  of  further  negotiations  they  con- 
tended that  the  unions  could  make  new 
agreements  amicably  with  individual 
contractors.  On  the  other  hand  re- 
newed pledges  of  full  support  of  Judge 
Landis  and  his  award  have  been  given 
by  the   two  contractors'  organizations^ 

In  accordance  with  a  clause  in  the 
award  on  or  before  Feb.  1  the  umpii'e 
was  to  fix  the  rates  to  control  from 
May  31  for  a  period  of  one  year.  The 
contractors  have  announced  that  the 
existing  scales  would  not  be  attacked, 
but  some  of  the  unions  which  accepted 
the  award  have  submitted  data  and 
arguments  for  an  increase  in  the  scale. 


Trend  of  Business 

Finance — Outstanding  investment 
bonds  strong  in  face  of  new  large 
loans  pending.  European  exchange 
firm;  st.rling  $4.38i;  German  mark 
0.49L  cent. 

Bankruptcies  in  January  broke  all 
records,  Bradstreet's  reporting  2,705, 
which  exceeded  the  former  record  of 
December,  1921,  by  278,  or  11.4  per 
cent,  nnd  that  for  January,  1915, 
following  the  outbreak  of  the  war, 
by  13.7  per  cent. 

F.  \V.  Woolworth  Co.  earned  $20.04 
a  share  in  1921.  Net  profits  per 
dollar  of  sales  were  9.34  cents,  which 
is  reported  best  yield  since  1917. 

Car  Surplus  for  the  week  ending 
Jan.  23  was  396,192  (159,109  box, 
183,999  coal,  53,084  miscellaneous), 
which  was  43,790  cars  fewer  than  in 
the  preceding  week.  Revenue  freight 
loaded  totaled  738,275  cars,  or  17,398 
above  the  total  for  the  previous  week. 

Unemployment  in  January  showed 
no  real  improvement,  according  to 
the  U.  S.  Employment  Service. 

Textiles — General  market  uneven. 
Wage-cutting  in  the  cotton  goods  in- 
dustry has  caused  uncertainty.  Re- 
tail business  light. 


Bids  Desired  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
in  Construction  News,  pp.  51-61,  are 
the  following: 

A  tunnel  and  shafts  for  Interstate 
Vehicular  Tunnel  between  New  York 
and  Jersey  City,  $25,000,000. 

A  high  school  for  Columbus,  $1,000,- 
000. 

A  store  building  for  Richmond,  Va., 
$1,000,000. 

An  office  building  for  New  York  City, 
$1,000,000. 

A  sewer  project  for  Lakewood,  Ohio, 
$654,000. 

A  bank  and  office  building  for  New 
Orleans,  $1,000,000. 

An  office  and  loft  building  for  De- 
troit, $1,000,000. 


Materials — Production  and  Stocks 

Production  Light  and  Stocks  Sufficient  for  Small  Demand- 
Stocks  in  12  Cities 


-,;  lent — The  prodr.tion  of  finished 
Portland  cement  in  the  United  States 
in  December,  1921,  was  approximately 
6,559,000  bbl.  As  compared  with  the 
production  in  November,  8,921,000  bbl., 
this  represents  a  decrease  of  2,362,000. 
A  seasonal  decline  was  to  be  expected, 
and  though  the  production  in  December, 
1921,  was  less  than  in  December,  1920', 
it  was  about  14  per  cent  more  than  the 
average  for  December,  1917  to  1921. 

The  shipments  in  December,  follow- 
ing the  usual  trend,  showed  a  decrease 
from  November.  The  movement  in  De- 
cember, 3,697,000  bbl.,  was  over  9  per 
cent  greater  than  that  in  December, 
1920,  but  was  slightly  below  the  aver- 
age for  December  during  the  last  five 
years. 

About  11,938,000  bbl.  of  finished 
cement  were  in  the  hands  of  the  manu- 
facturers at  the  end  of  1921,  as  com- 
pared with  8,941,046  bbl.  at  the  end  of 
1920.  This  total  exceeded  the  average 
stocks  in  hand  at  the  ends  of  the  y-ars 
1917  to  1921  by  over  27  per  cent.  Fr-m 
April  until  October  stocks  of  finished 
cement  decrea  ed  steadily,  but  in  No- 
vember and  December  they  increased. 

Brick — Latest  data  from  the  Com- 
mon Brick  Manufacturers'  Association 
are  dated  Jan.   1,  and   are  as  follows: 


side  other  industries  which  believe  in 
organization,  standardization  and  effi- 
ciency. Details  brought  out  by  the  cur- 
rent reports  show  that  the  season  is 
having  its  effect  on  many  plants,  and 
the  number  closed  is  greater  than  since 
last  spring. 

In  December  53,494,000  brick  were 
produced,  and  almost  exactly  the  same 
number  wero  shipped  from  the  plants, 
leaving  the  stock  on  hand  only  .slightly 
reduced  from  the  month  previous.  The 
orders  on  the  books  on  Jan.  1  were  not 
quite  so  heavy  as  the  month  before,  due 
no  doubt  to  seasonal  conditions.  Pro- 
duction had  practically  ceased  in  New 
York  and  New  England  on  account  of 
the  weather,  but  a  few  plants  were  run- 
ning in  the  fourth,  seventh  and  ninth 
districts.  Stocks  on  hand  in  all  sec- 
tions of  the  country  were  generally  less 
than  a  year  ago.  There  has  been  little 
change  in  price. 

Steel — The  annual  production  rate  of 
steel  ingots  for  January  is  estimated  at 
about  22,000,000  gross  tons.  Demand 
has  shown  no  improvement  since  Octo- 
ber, 1921,  and  warehouse  stocks  though 
only  fair  are  sufficient.  The  tendency 
is  evident  throughout  the  country  to 
refrain  from  piling  up  large  stocks  of 
steel   shipped   in    under    existing   high 


No.  of 
Dist.  Finns 

No.       Including  States  of  FleportiDg 

1.  N.  Y.,  New  England.,  .  8 

2.  Pa.,  N.  .1.,  Md.,  D.  C. 

Delaware 12 

3.  Va.,  N.  C,  S.  C,  Ga., 

Florida 10 

4.  Mich.,  Ohio,  W.  Va 7 

5.  111..  Ind.,Wis 28 

6.  Kv-,  Tenn.,  Miss.,  .\la.. 

Ark..  La 13 

7.  N.  and  .S.  Dak.,  Minn., 

Neb.,  la.,  Kan.,  Mo.  .  9 

8.  Okk.,  Tex.,  N. -M 7 

9.  Wa.sh.,      Ore.,      Mont., 

Wyo.,Ida.,Utah,Colo.  8 

10.     Cahf.,  Ariz.,  Nev 3 


Plants 

Closed  Burned  Brick 

Down  on  Hand 

6  16,443.000 


Orders  on 
Books 
2,768,000 


Price  per 

Thousand 

at    Brickyard 

$12.00fa  $20.00 


Price  per 

Thousand 

at    Brickyard 

Dec.  I,  1921 

$13. 00@  $20.00 


27,830,000         18,643,000     12.00(9    16.00     12.50®    16.00 


11,752,000 

8,955.000 

172,582,000 


5,366,000 

1.800.000 

110,056,000 


6.50(ft.  18.00 
I2.00@  15.00 
10.00(3    17.00 


6.50(s  18.00 
12.00(3  15.00 
11.00(3'    17.00 


,731,000     iaOO(S!    15.00     10.00%    15.00 


10.00(3    17.00 
8.00(3    14.00 


11.50®    17.50 
14.50(3)    15.00 


11.50®    17.50 
14.50®    15.00 


Total, 


105 


266,596,000       148,659,000 


The  report  of  Ralph  P.  Stoddard,  sec- 
retary-manager of  the  association, 
showed  that  the  number  of  common- 
brick  plants  in  the  United  States  capa- 
ble of  immediate  operation  has  shrunk 
to  about  1,200.  The  Geological  Survey 
in  1900  reported  6,400  brick  plants  in 
operation.  The  reduction  of  plants  has 
come  about  largely  through  the  failure 
of  small  operators  who  were  not  famil- 
iar with  cost  of  production  or  not  capa- 
ble of  successful  merchandising.  "The 
second  most  important  influence  is  the 
consolidation  of  plants  into  larger  cor- 
porations, usually  resulting  in  the  aban- 
donment of  some  inefficient  yards.  The 
common-brick  business  of  the  future  is 
to  be  done  by  those  concerns  who  con- 
form to  these  tendencies  of  highest 
plant  efficiency  and  strictly  business- 
like mei'chandising.  The  common-brick 
industry  is  emerging  from'  a  "mud-mix- 
ing" business  and  taking  its  place  be- 


transportation  charges.  Large  individ- 
ual tonnages  remain  noticeably  absent 
in  current  buying.  Mill  operations  for 
the  entire  industry  appear  slighty 
under  50  per  cent  of  capacity. 

Lumber  movements  for  the  month 
ending  Jan.  28,  1922,  as  announced  by 
the  National  Lumber  Manufacturers' 
Association  show  a  total  of  644,139,151 
ft.  cut;  598,449,169  ft,  shipped  and 
orders  for  619,905,90a  ft.  Production 
stood  at  about  15.5  per  cent;  shipments 
30  per  cent  and  orders  22  per  cent  be- 
low normal  for  the  jnonth.  Figures 
were  received  from  all  members,  aver- 
aging 367  mills  reporting  weekly  to  the 
Association. 

Orders,  shipments  and  production 
according  to  the  American  Wholesale 
Lumber  Association  reports  from  vari- 
ous associations,  were  approximately  a' 
the  same  level  for  the  week  ending  Jan. 
21.      Southern   pine   leads   in   demand, 
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receiving  in  the  last  four  weeks  10  per 
cent  more  business  tVian  the  West  Coast. 
Rail  business,  which  has  been  strong: 
due  to  rate  reductions,  shows  a  slight 
falling  off,  while  export  business  is 
unchanged.  About  11  weeks  of  un- 
shipped export  business]  on  the  Coast 
will  remain  unmoved  until  April  1. 
Western  pine  orders  are  far  ahead  of 
production  but  still  much  below  normal. 
North  Carolina  pine  demand  is  about 
half  of  the  normal. 

Stocks  in  Twelve  Cities 
New  York — Common  brick  in  hands 
of  dealers  and  producers  in  city  amount 
to  about  45  barge  loads.  Brick  from 
Connecticut  and  northern  New  York 
State  are  being  shipped  in  by  rail, 
water-ways  having  been  rendered  non- 
navigable  by  ice.  Lumber  stocks  con- 
tinue large  enough  to  complete  deliver- 
ies on  quantities  of  yellow  pine  as  large 
as  300  M.  ft.  in  9  or  10  days  within  the 
Metropolitan  District.  Hollow  parti- 
tion tile  stocks  kept  comparatively  low 
owing  to  quick  delivery  facilities  from 


limited  supply  from  local  mills  with 
24  hr.  deliveries.  Small  stocks  of  hol- 
low tile  are  kept  in  city;  deliveries  take 
from  4  to  5  days  after  receipt  of  orders. 
Lumber  stocks  low  with  small  demand. 

Philadelphia — Sewer  pipe  dealers  in 
this  district  preparing  for  a  resumption 
of  business  from  a  month  to  six  weeks 
earlier  than  last  year.  Brick  demand 
small  at  present  but  yards  are  working 
to  accumulate  sufficient  .stock  for  the 
spring  rush.    Lumber  stocks  ample. 

Chicago^About  •'iO  cars  of  lime  on 
sidings,  both  lump  and  hydrated.  Deliv- 
eries on  cement,  common  brick  and 
sewer  pipe  on  the  job,  within  city 
limits,  in  a  few  hours.  Large  stocks 
of  lumber   on   hand. 

San  Francisco— Deliveries  on  road 
oils  and  asphalt  in  2  to  3  days.  About, 
4,000  bbl.  of  lime  and  8,000  bbl.  of 
cement  on  hand.  Stocks  of  two  cement 
corporations,  probably  aggregating 
3.50,000  bbl.,  at  nearby'  mills.  Lumber 
stocks  amounting  to  40,000,000  ft.  Go- 
ing out  fast  and  coming  in  at  the  same 


About  l.'i.OOO  tons  of  structural  steel  on 
band;  24  hr.  deliveries.  Stock  condi- 
tions   unchanged    during    the    month. 


North  Carolina  Plans  $20,000,000 
Road  Program  for  1922 

The  North  Carolina  State  Highway 
Commission  met  recently  and  decided 
upon  a  program  for  1922  providing  for 
the  letting  to  contract  of  not  less  than 
1,000  miles  of  highway  construction. 
Of  this  amount  400  miles  will  be  of  a 
hard-surface  tyiie,  consisting  of  plain 
concrete,  reinforced  concrete,  and  as- 
phaltic  types  on  concrete  bases,  and  600 
miles  will  be  of  sand-clay,  top-soil  or 
gravel.  Most  of  these  600  miles  will 
be  surfaced  during  1923.  It  is  esti- 
mated that  the  cost  of  the  1922  work 
will  be  in  the  neighborhood  of  $20,000,- 
000. 

The  highway  commission  is  busy  re- 
organizing its  engineering  staff,  which 
is  under  the  direction  of  Charles  M. 
Upham,    state     highway    engineer,     to 


CONDITIONS   OF   MATERIALS   STOCKS    IN    IMPORTANT    CENTERS 
Slocl<£  on  hand  in  approximate  figures,  example:  (cement,  San  Francisco,  8,000  bbl.l :  time  required  for  delivery  of  carload  lots  to  city  job.  e 
Birmingham,  t  to  2  days) ;  and  stocks  on  hand  in  general  terms,  example:  (sewer  pipe,  Ijos  Angeles,  plenty.) 


New  York 

ScTer  pipe Ample 

Immediate 

deUveries 
Cement 60.000  bbl. 

Prompt 


Denver  Detroit 

Immediate  del.  Local  stock 
plant  in  city       small 


Minneapolis 


Philiidelphi: 
Ample 


Chiciigo 
tiimediate 
deUverie.s 


Sail  I'Vanci.sco 

Good;  del.  2 

to  3  days 


Birmingham 
Supply  larttc; 
plant  in  city 


Lime  (common) 


l.ime  fhydrited) 
Comriion  bnck 


deliveries 
Ample 


Am|,le 


(  4,000  bu.  Del 
I  Missouri 
j  lime   10  dav 
I  to   2   weeks; 
I  Colorado 
I  one  week 
6,000,000 


75,000  bbl. 
N'earby  mills 


Ample 

Ix)cal  brick 
yards 


4.000  bbl.  .Mill  Del.  few  hrs. 

del.  one  day 


8,030  bbl.  .Mill  800  bbl.     Mill 
stocks  large        del.  I  to  2 
days 


Hollow  tile  From  factory  to Small 

job,  48  hr.  Deliveries 

slow 
Lumber   Can  complete         16,000  M.  ft.       10,000  M.  ft. 

del  on  300 

M.  ft.  in  9  or 

10  Hays 


Plenty 
4,'<00,000 


Del.  4  or  5 
days 
44,000  M.  ft. 


Light.  25  cars' 

Yards  working  Immediate 
to  replenish       deliveries 
stock  for 
Spring 

Sufficient  I/arge 

Sufficient  Large 


Los  Angeles 
Plenty 
Del.  24  hr. 

Large 
Sufficient 

Sufficient 
I>arge;       Del 


l>arge: 
24^. 


Fair;  Del.  Plenty 

2  to  3  days 

40,000  M.  ft.       Large  mills 
Arrival  5,000      mthin  200 
M.  ft.  per  day     miles 


plants  within  26  miles  of  city.  Dealers' 
stocks  of  sand,  gravel,  and  crushed 
stone  are  sufficient  to  meet  all  demands. 

Denver — Conditions  of  stocks  but 
slightly  changed  since  last  month. 
About  10  cars  of  asphalt  on  sidings  as 
against  5  cars  one  month  ago.  Cement 
stocks  about  10,000  bbl.  At  least  6,000,- 
000  bricks  on  hand.  Immediate  deliv- 
eries on  sewer  pipe  from  plant  within 
the  city  limits. 

Detroit — Plenty  of  sewer  pipe  on 
hand  for  immediate  demands.  Not 
much  call  for  pipe  from  local  stocks  in 
yards.  About  T.'i.OOO  bbl.  of  cement  in 
stock  within  the  city,  and  nearby  mill.< 
to  draw  from.  Lime,  both  lump  and 
hydrated,  shipped  from  Ohio  mills  as 
needed;  about  20  cars  on  sidings  at 
present.  Some  local  contractors  main- 
tain brick  yards  and  make  their  own 
brick  for  large  contract  jobs.  Ample 
supply  on  hand  for  all  local  work. 
Hollow-tile  stocks  very  small  and  sev- 
eral days  necessary  for  deliveries  from 
factories.  Lumber  storks  decreasing 
slightly.  Average  monthly  stock  now 
about  10,00(^000  ft. 

Minneapolis— From  3,000  to  4,000  bbl. 
of  cement  in  local  warehouses  with  un- 
limited supplies  available  from  nearby 
mills;  shipment-s  on  24  hr.  notice.  Brick 
stfick  is  low,  running  from  3..'>00,000  to 
4.000,000  but  tan  be  rephnish'd  from 
yards  in  district.     Lime  plentiful;  un- 


rate;  .5,000,000  ft,  having  arrived  in  one 
day  during  the  latter  part  of  January. 

Birmingham — Stock  of  track  supplies 
small  at  the  present  time,  but  supply 
of  cast  iron  pipe  unlimited  at  local 
foundries.  Sewer  pipe  also  manufac- 
tured locally.  Sand  shipped  in  from 
southern  part  of  state;  not  more  than 
10  carloads  on  hand  but  deliveries  ean 
be  made  in  1  to  3  days.  Crushcil  slag 
produced  in  Birmingham  and  reinforc- 
ing bars  rolled  at  Bessemer,  Ala.  About 
.500  bbl.  of  cement  in  warehouses  but  de- 
liveries in  carload  lots  can  be  made 
from  Leeds,  Ala.,  inside  of  two  days. 
Brick  kilns  within  city  limits;  supply 
unlimited.  Plenty  of  hollow  tile  and 
large  lumber  mills  within  200  miles. 

Los  Angeles — All  building  materials 
on  hand  in  sufficiently  large  quantities 
to  meet  all  present  demands  with  the 
"xceptions  of  paving  stone  and  wood 
blocks,  for  which  there  is  no  market. 
Di'liveries  in  24  to  48  hr. 

Cincinnati — About  8,000  ft.  of  sewer 
pipe  and  H.OOO  bbl.  of  cement  in  stock. 
Small  gravel  pits  shut  down;  paving 
stone  and  wood-blocks  obtained  on  order 
only. 

.'^oat^Ie — Lumber  shipments  to  Cali- 
fornia and  the  Orient  unusually  heavy; 
'jupply  equal  t/>  the  demand. 

Montreal — Large  storks  of  lumber; 
mill    deliveries    from    1    to    2    weeks. 


handle  the  1922  program.  A  material 
survey  of  the  state  is  being  made  in 
the  effort  to  locate  sufficient  deposits 
of  highway  building  materials.  Pro- 
vision is  being  made  for  increased 
capacity  for  testing  materials  and  in 
addition  to  the  main  laboratory  the  com- 
mission is  erecting  a  two-story  brick 
building  at  its  mechanical  plant.  The 
most  modem  road-material  testing 
equipment  is  to  be  installed. 

Besides  the  program  of  1922,  the  com- 
mission already  has  under  contract  some 
$18,000,000  worth  of  new  work  com- 
prising about  1,100  miles. 

Cost  of  Gravel  Roads  in  Indiana 
County  Low 

The  cost  of  constructing  several 
roads  in  Wayne  county,  Ind.,  is  $213 
a  mile,  while  the  average  cost  of  con- 
structing roads  of  this  kind  in  Indiana 
is  $1,200  a  mile,  says  a  report  of 
W.  O.  .Tones,  county  highway  super- 
intendent. To  aid  in  the  <>conomirnl 
construction  and  maintenance  of  the 
road  system  the  county  has  its  own 
gravel-digging  machinery,  and  last 
year  cut  20,000  cii.yd.  at  an  average 
cost  of  IB  cents  a  yard.  The  report 
shows  $31,537  in  the  road  fund,  which 
means  that  the  road  levy  will  be  cut 
from  14  cents  to  9  cents  in  1922. 
county  officials  say.  T.ast  year  the 
department  spent  $94,017. 
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Fall  Road  Contracts  in  North 
Carolina  Total  $3,000,000 

During  November,  the  North  Caro- 
lina State  Highway  Commission  let 
eighteen  highway  contracts  for  which  it 
received  343  bids.     The  contracts  pro- 


vide for  the  construction  of  130  miles 
of  road  to  cost,  exclusive  of  usual  ad- 
ditional engineering  and  contingency 
fees,  approximately  $3,000,000.  Of  that 
mileage,  90  miles  are  to  be  hard  sur- 
face. The  average  per  mile  cost  of 
the  hard  surface  road  was  $30,654.    This 


included  clearing,  grading,  draining, 
small  reinforced  concrete  bridges  and 
culverts,  as  well  as  paving.  Road 
widths  were  16  and  18  ft. 

The  remaining  40  miles  were  of  sand- 
clay  or  gravel  construction  and  cost  an 
average  of  $4,330  per  mile. 


Weekly  Construction  Market 


THIS      limited     price     list     is     publislied  Moreover,   only  the  cliief  cities  are  quoted,  complete    quotations    for    all     construction 

weekly   for    tlie    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for     tlie     important    cities, 

rent    prices    on    the    principal    construction  can    be   had   by   noting   actual    biddings   as  The    last    complett-    list    will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the    issue    of    February    2;    the    next,    on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  March  2. 

Steel  Products:  New  York      Atlanta 

Structural  shapes,  100  1b ?2.63  33.50 

Structural  rivets,  100  lb 3.50  5.00 

Reinforcing  bars,  f  in.  and  larger,  100 

lb 2.53  3.20 

Steel   pipe,   black,   2A   to  6  in.   lap, 

discount 61%  57.65% 

Cast-iron  pipe,  6in.  and  over,  ton     47.30@48.30  45.00 

Concreting  Material: 

Cement  without  bags,  bbl -2.20®2.3O  2.55 

Gravel,  J  in.,  cu.yd 1 .  75  1 .  85 

Sand,  cu.vd 1.00  1.25 

Crushed  stone,  J  in.,  cu.yd 1.75@1.85  2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49.00      +37.00 

Lime,  finishing,  hydrated,  ton. .  — !5.80@16.80  19.00 
Lime  common,  lump,  per  bbl. ... —2.  75@3. 48  1.50 
Common  brick,  delivered,  1,0 jO.  ..  +20  40  —8.50 
Hollow     building     tile,     4x12x12, 

block Not  used  .0675 

Hollow    partition    tile     4x12x12, 

block 11120  .0675 

Linseed  oil.  raw,  5  bbl.  lots,  gal +.79  +.85 

Common  Labor: 

Common  labor,  union,  hour    — .60  .35 

Common  labor,  non-union,  hour .20 


Dallas 

Chicago 

Minne- 
apolis 

Denver 

Sari 
Francisco 

Seattle 

Montre 

S4.00 
5.50 

22.63 
3.43 

$2.91 
3.90 

?3.50 
4.25 

23.10 
4.50 

-23.36 
4.00 

24.00 
6.50 

3.50 

—2.53 

2.81 

3. 42  J 

2.75 

—3.26 

2.75 

45% 
48.30- 

57%      61.9-5% 
-40.60@42.60  -46.00 

44% 
52.00 

53.7% 
50.00 

53% 
44.00 

35.10 
60.00 

—2.40 
2.00 
2.00 
2.93 

1.97 
2.00 
2.00 
1.60 

2.24 

1.50 

.50 

2.25 

2.90 
2.50 
1.10 
3.50 

—2.73 
2.25 
1.50 
2.25 

2.94 
1.50 
1.50 
3.00 

3.10 
1.50 
1.25 
2.10 

34  00 

25.00 

2.75 

—11.00 

+44  00 

18.00 

1.40 

11.00 

38.00 
29.00      - 
1.40 
15.00 

50.00 
-24.00 
—2.70 

14.00 

32.00 
22.00 

1.75 
15.50 

+  20.00 
27.00 
2.75 
14.00 

'26^00 
11.00 
16.00 

.13 
.13 


.93 


.0821  .0752 
.0657  .... 

+  .84  +.91 


.10 


.10 

+  .95 


—  .108 
+  .89 


.35@.45 


.72^ 
.35®. 40 


.50@.S5   .62^ 
.35@.40  .4S@.56i 


.50®. 60  .... 
.50   .20®. 30 


Kxplanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given : 
45-5  7o  means  a  discount  of  45  and  5  per 
cent.  Charge  is  loc.  per  100  lb.  for  cutting 
reinforced   steel   into    2-ft    lengths   or   over. 

New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  280-lb.  net  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
J  2  per  cu.yd. 

Cliicago  quotes  hydrated  lime  in  50-Ib. 
bags ;  common  lump  line  per  180-lb.  net. 


Structural  shapes  are  quoted  in 
Seattle  warehouses  at  $3.36  as  against 
$3.60  and  reinforcing  bars  at  $3.26  as 
compared  with  $3.7.5  per  100  lb.  last 
week.  Although  the  Pittsburgh  mill 
price  of  $1.50  on  steel  shapes  and  rein- 
forcing bars  continues  to  prevail,  it  is 
applicable  to  increasingly  smaller  ton- 
nages. Quotations  as  low  as  $1.40  per 
100  lb.  on  reinforcing  bars  have  been 
effected  on  sufficiently  large  orders. 
Mill  shipments,  New  York  on  shapes 
and  bars  are  quoted  at  $1.83@$1.88  per 
100  lb.  Reduction  of  $1.80  per  ton  on 
cast  iron  pipe  in  Minneapolis. 

Long  leaf  yellow  pine,  base  size, 
quoted  in  Atlanta  at  $37  as  against  $35 
per  IJi,.  ft.  b.m.,  and  Douglas  fir  in 
Seattle  at  $?0  as  compared  with  $19, 
one  week  ago.    We  quote  Colorado  lime 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick  and  hoUow  tile  delivered.  Cement 
on  cars.  Gravel,  sand  and  crushed  store 
quoted  at  pit.  We  quote  on  brown  lime 
per  ISO-lb.  net;  white  is  $1.70  for  Kelly 
Island  and  $1.55  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  cement  "on  tracks"  ;  gravel 
and  sand  at  pit;  stone  on  cars;  lime,  brick, 
hollow  tile  and  lumber  on  job.  Tile  price  is 
at  warehouse.  Linseed  oil,  delivered.  Com- 
mon lump  lime  per  180-lb.  net. 

.\tlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net. 

Dallas  quotes  lime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered. 

San    Francisco    quotes    on    Heath    tile,    5i 

Changes  Since  Last  Week 

in  Denver  warehouses  at  $24  per  ton 
for  hydrated  finishing  and  $2.70  per  bbl. 
(180-lb.  net)  for  common  lump.  Mis- 
souri lime,  however,  is  quoted  in  Den- 
ver at  $28  per  ton  for  the  hydrated  and 
$2.85  per  bbl.  for  the  common  lump. 
The  change  in  price  is  due  to  manufac- 
turers' reductions  to  dealers. 

Rising  prices  of  flaxseed  are  reflected 
in  advances  ranging  from  2c.  to  7c.  on 
raw  linseed  oil  throughout  the  country. 
New  York  reports  a  rise  of  2c.,  Atlanta 
5c.,  Chicago  4c.,  Minneapolis  7c.,  Den- 
ver 2c.,  and  San  Francisco  6c.  per  gal. 
in  5  bbl.  lots. 

Common  brick  quoted  in  Dallas  at 
$11  as  against  $12.65  and  in  Atlanta  at 
$8.50  as  compared  with  $9  per  1,000, 
one  week  ago.  Brick  conditions  in  the 
North,  particularly  in  New  York,  are 


X  8  X  11  J.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir,  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.      Common    lump    lime   per    ISO-lb.    net. 

Montreal  quotes  sand,  stone,  gravel  and 
lump  lime  per  ton.  Cement,  lime  and  tile 
are  delivered  ;  sand,  gravel  and  stone,  on 
siding ;  brick  f.o.b.  plant  ;  steel  and  pipe 
at  warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadian 
dollar  stands  at  95.6  cents).  Bag  change 
is  80c.  per  bbl.  Discount  of  10c.  per  bbl. 
for  payment  within  20  days  from  date  of 
shipment.     Steel  pipe  per  100  ft.  net. 


quite  different  from  those  prevailing  in 
the  Southern  states.  Ice-bound  water- 
ways, causing  brick  shortage,  have  pro- 
duced price  advances  in  New  York  as 
against  the  price  declines  in  the  South. 

Reports  from  Oakland,  Cal.,  state 
that  a  large  amount  of  residence  build- 
ing has  been  started  in  the  Bay  dis- 
tricts, but  that  no  improvement  in  the 
unemployment  situation  is  in  sight. 
Seattle,  however,  reports  gradual  im- 
provement in  the  unemployment  situa- 
tion; street  and  road  work  and  residence 
construction  materially  increased  as 
well  as  a  general  improvement  in 
volume  of  business.  Lumber  demand, 
both  domestic  and  foreign,  is  growing 
stronger  and  the  upward  price  trend 
persists.  Mills  and  logging  camps  re- 
ported operating  under  full  crews. 
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A  Job  for  Every  Citizen 

1AST  week  we  commented  in  these  pages  on  the  re- 
^  suits  of  the  Arms  Conference.  The  evolving  of 
the  treaties,  though,  is  only  a  preliminary  step.  The 
final  one,  the  essential  one,  for  the  United  States  is  to 
have  them  confirmed  by  the  Senate.  If  the  Senate  re- 
jects the  treaties  we  shall  lose  for  a  generation,  at  the 
very  least,  the  confidence  and  respect  of  the  world.  We 
shall  have  no  influence  in  world  affairs.  Might  will 
again  take  the  ascendency  in  international  relations. 
This  cannot  be  allowed  to  happen.  It  is  a  solemn  duty 
of  every  citizen  who  believes  that  the  results  at  Wash- 
ington are  good  to  bring  his  influence  to  bear  upon  his 
senators.  We  called  the  conference.  If  the  results  are 
good— and  the  News-Record  believes  that  they  are — we 
must  back  it  by  acceptance  of  its  conclusions. 

Chlorination  and  Synura 

EVIDENCE  that  chlorination  may  be  an  aid  in  con- 
trolling tastes  and  odors  in  public  water  supplies 
is  afforded  by  the  recent  experience  of  New  York  city, 
reviewed  by  Mr.  Brush  elsewhere  in  this  issue.  It  was 
found  that  while  the  normal  amount  of  chlorine  for 
reduction  of  bacteria  increased  the  bad  taste  caused  by 
Synura — much  as  chlorine  at  Milwaukee  and  elsewhere 
brought  out  tastes  due  to  pollution  by  coal-tar  wastes — 
an  excess  of  chlorine  reduced  taste.  Further  observa- 
tions on  this  and  other  taste  and  odor-producing  organ- 
isms, both  in  New  York  city's  reservoirs  and  in  other 
water  supplies,  may  be  needed  to  show  how  generally 
reliance  may  be  placed  on  excess  chlorine  in  those  sud- 
den outbursts  of  tastes  and  odors  which  now  and  then 
challenge  the  water  engineer  and  biologist.  Meanwhile 
the  studies  by  Mr.  Brush  and  Dr.  Hale  deserve  careful 
attention. 

Rolled  Base  for  Brick  Roads 

ECONOMIES  in  brick-rcmd  construction  are  indicated 
by  the  conclusions  reached  by  the  U.  S.  Bureau  of 
Public  Roads  as  a  result  of  an  investigation  of  "roUed- 
ba.se"  types  in  Ohio.  This  form  involves  the  use  of  a 
base  consisting  of  gravel,  crushed  stone  or  slag,  with  a 
cushion,  1  to  2  in.  thick,  of  sand  or  screenings.  The 
two  principal  advantages  of  the  rolled  base  are  its  lower 
cost,  as  compared  with  a  concrete  foundatimi.  and  the 
opportunities  it  offers  for  the  use  of  local  materials. 
The  latter  consideration,  particularly  in  view  of  the 
existing  high  freight  rates,  is  in  line  with  the  policies 
advocated  at  all  recent  meetings  of  roadbuilding  organi- 
zations. Most  of  the  rolled-base  construction  examined 
in  Ohio,  as  de.scribed  on  p.  27.3  of  this  issue,  had  a 
thickness  of  6  in.,  but  where  traffic  conditions  warrant, 
compacted  bases  8  to  10  in.  thick  are  recommended  as 
.suitable  for  all  routes  except  trunk-line  highways  sub- 
iected  to  very  heavy  traffic.  There  has  been  evidenced 
on  the  part  of  both  engineers  and  contr.nrtors  a  desire 
to  bring  down  highway-construction  costs.     The  more 


extended  use  of  the  rolled-base  type,  if  properly  placed, 
compacted  and  located  where  soil  and  drainage  condi- 
tions are  favorable,  offers  a  means  of  accomplishing 
this  result  in  the  case  of  the  type  of  surfacing  under 
consideration.  Such  a  pavement,  of  course,  does  not 
possess  the  rigidity  of  the  concrete-base  types,  and 
consequently  an  asphaltic  joint  filler  is  to  be  preferred 
to  cement  grout. 

Wood  and  Steel  Conduits 

PROGRESS  in  the  design  and  economics  of  water- 
supply  pipe  lines  is  shown  by  the  practice  of  the 
Butte  Water  Co.  Satisfactory  experience  with  wood- 
stave  pipe  up  to  a  head  of  250  ft.,  for  portions  of  a- 
pipe  line  completed  in  1900,  led  the  engineer-manager 
of  the  company,  as  related  by  him  in  this  issue,  to  use 
wood  for  heads  up  to  300  ft.  in  duplicating  the  line. 
By  this  means,  the  amount  of  wood-stave  pipe  in  some 
27  miles  of  conduit  was  increased  from  74  per  cent  in 
the  first  to  8n  per  cent  in  the  second  line,  besides  per- 
mitting a  change  in  location  that  saved  nearly  a  mile  in 
the  length  of  the  new  conduit.  Another  feature  of  the 
second  conduit  was  the  use  of  lap-welded  steel  pipe  for 
heads  from  300  to  841  ft.,  with  welded  circumferential 
joints.  These  are  some,  but  by  no  means  all,  of  the 
points  of  interest  in  Mr.  Carroll's  notable  article. 

Fitting  the  Highway  Organization 
To  Its  Task 

MANY  of  the  younger  highway  departments  of 
southern  and  western  states  have  this  winter  the 
responsible  task  of  organizing  for  their  first  season  of 
intensive  construction.  Generous  bond  issues  have  given 
them  millions  of  dollars  where  previously  they  have  haid 
hundreds  of  thousands,  and  the  people  who  have  pro- 
vided the  money  are  demanding  that  it  shall  he  speedily 
converted  into  improved  roads.  The  situation  presents 
the  danger  that  the  work  of  organizing  for  this  expendi- 
ture will  take  the  obvious  direction  of  increased  forces 
instead  of  that  of  increased  capacity  which  comes  from 
logical  division  of  labor,  centralized  planning  to  co-ordi- 
nate effort,  educational  supervision,  a  skilled  personnel 
trained  in  teamwork  and,  above  all,  a  high  organization 
morale. 

Efllcient  organization  ia  necessary  if  quantity  produc- 
tion of  high-class  improved  roads  is  to  be  economically 
secured.  The  older  road-building  states  of  the  east  and 
the  north  have  learned  this  by  long  experience.  Their 
highway  departments  are  successful  in  the  direct  pro- 
portimi  that  they  have  become  smooth-working  organi- 
zations for  conducting  a  continuing  business.  Number 
of  employees,  or  high  individual  skill,  will  not  give  sue 
cess  unless  the  other  qualifications  of  good  busines.*' 
organization  exist.  These  are  elementary  principles,  but 
they  re(iuire  to  be  empha.sized  because  the  indication^" 
are  already  clear  that  they  will  not  prevail  in  a  numbe* 
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of  states  which  are  organizing  to  carry  out  extensive 
highway-construction  programs  this  year,  unless  the 
state  executives  and  their  highway  commissions  review 
their  present  plans  and  make  radical  alterations. 

Correction  requires  first  the  definite  decision  not  to 
undertake  construction  more  rapidly  than  the  depai-t- 
ment  forces  are  trained  to  plan  and  supervise  it.  With 
the  people  clamoring  for  I'oads  this  calls  for  determina- 
tion and  diplomacy.  Criticism  will  most  certainly  de- 
velop and  its  danger  must  be  checkmated.  Here  the 
national  engineering  societies  and  the  associated  general 
contractors  through  their  local  sections  and  state  chap- 
ters can  be  of  help.  The  construction  industry  has 
more  to  gain  by  establishing  highway  improvement  as  a 
continuing  business  than  by  any  immediate  increase  in 
mileage. 

Publicity  Run  Wild 

ON  MONDAY,  following  the  Saturday  night  collapse 
of  the  Knickerbocker  Theater  in  Washington,  no 
one  in  Chicago  could  have  had  accurate  information 
regarding  the  design  of  the  building,  the  character  of 
the  designers  and  buildei's,  or  the  cause  of  the  failure. 
And  yet  on  that  day  the  Public  Information  Service  of 
the  American  Association  of  Engineers  issued  to  the 
press  a  bulletin  headed  "Comment:  Knickerbocker 
Theater  Collapse.  Licensing  Engineers  and  Architects 
Protects  Public  From  Building  Disasters,"  and  contain- 
ing the  following  sentences; 

"The  failure  of  the  roof  of  this  theater  was  due  to  a 
heavy  snow  load,  but  since  no  other  large  roofs  in  Wash- 
ington failed  from  this  cause  the  disaster  was  evidently 
due  to  either  faulty  design  or  construction,  which  would 
not  have  existed  had  licensed  engineers  or  architects 
supervised  the  work.  .  .  .  The  movement  for  the 
enactment  of  adequate  licensing  laws  for  the  protection 
of  the  public  from  the  activities  of  dabblers  and  quacks 
who  formerly  had  only  to  hang  out  a  shingle  in  order  to 
qualify  for  business,  has  been  actively  suppoi-ted  by  the 
American  Association  of  Engineers,  an  organization  of 
24,000  professional  engineers.  It  is  to  the  credit  of 
professional  engineers  that  they  are  seeking  to  purge 
the  profession  of  incompetence  and  protect  the  public 
from  engineers-for-a-day." 

This  is  the  publicity  instinct  run  wild.  To  support 
their  licensing  propaganda  those  responsible  for  the 
bulletin  did  not  hesitate,  while  uninformed  regarding 
facts,  to  place  their  interpretation  on  the  accident. 
Surely  such  action  does  not  add  to  the  reputation  of 
engineers  for  balanced  judgment.  We  realize  that  the 
A.  A.  E.,  as  such,  cannot  be  held  I'esponsible  for  this 
ejcpression,  unless  it  be  for  failure  to  check  those  whose 
judgment  is  shown  to  warrant  distrust.  Unfortunately, 
though,  the  newspapers  and  the  public  will  take  the 
press  bulletin  as  representative  of  the  matured  judg- 
ment of  the  association. 

Faith  in  Licensing 

THERE  is  comment  elsewhere  in  these  columns  on 
the  precipitate  haste  with  which  the  American  Asso- 
ciation of  Engineers — or,  rather,  some  one  apparently 
empowered  to  use  the  association's  name — rushed  into 
print  regarding  the  Knickerbocker  Theater  collapse. 
There  is  an  additional  point  in  the  publicity  bulletin 
to  which  we  wish  to  call  attention,  namely,  the  simple 
faith  with  which  its  author   regards   registration   of 


engineers  as  a  full  and  sufficient  preventive  of  future 
structural  failures.  "The  disaster,"  says  the  bulletin, 
"was  evidently  due  to  either  faulty  design  or  construc- 
tion, which  would  not  have  existed  had  licensed  engi- 
neers or  architects  supervised  the  work." 

We  wish  that  we  could  share  this  faith  in  the  efficacy 
of  licensing — this  cure-all  character  of  public  registra- 
tion. But  we  can't.  We  are  too  strongly  impressed 
with  the  existence  of  incompetent  medical  men  and 
lawyers,  even  after  years  of  registration.  Moreover, 
the  conditions  which  insure  or  even  promote  competency 
are  worse  in  engineering  than  they  are  in  law  and 
medicine. 

In  those  more  matured  professions  the  practical  legal 
validity  and  the  effectiveness  of  the  laws  are  secured 
by  the  determination  of  the  professions  to  keep  the 
ranks  as  pure  as  possible.  The  country  medical  asso- 
ciations and  the  bar  associations  are  the  real  agencies 
of  professional  improvement;  the  laws  are  but  valuable 
adjuncts  in  making  professional  discipline  more  effec- 
tive. 

In  engineering,  alas,  we  have  no  such  thing  as  pro- 
fessional di-scipline.  Without  it  licensing  laws  will  be 
idle.  The  demand  today  among  engineers  must  be  for 
strong  enforcement  of  ethical  codes.  Then  will  licensing 
laws  begin  to  be  eff'ective. 

Even  at  that  time  inspection  and  approval  of  plans 
will  have  to  remain  as  a  third  safeguard  of  public 
safety. 

Publicity  for  Trade  Association  Activities 

A  CONSTRUCTIVE  service  of  much  importance  to^ 
industry  has  been  performed  by  Mr,  Hoover  in  - 
securing  from  the  Attorney-General  a  statement  as  to 
the  legality  of  activities  of  trade  associations,  Interest 
centers  naturally  in  the  legitimacy  of  the  collection  and 
distribution  of  trade  statistics.  The  indication  is  that 
such  activity  is  not  illegitimate  under  the  conditions 
set  by  Mr.  Hoover,  namely,  that  the  information  be 
given  simultaneously  to  consumers  as  well  as  producers. 

The  form  in  which  Mr.  Hoover  has  put  his  question 
will  not  be  pleasing  to  many  producers.  They  ap- 
parently fear  to  give  the  buyer  full  information  re- 
garding the  functioning  of  the  industry.  The  Secre- 
tary, though,  holds  that  "information  secured  solely  for 
the  benefit  of  members  and  of  a  character  that  puts  the 
membership,  by  reason  of  the  information,  in  a  posi- 
tion of  advantage  as  compared  with  the  public  cannot 
be  sanctioned  by  sound  public  policy."  This  is  a  view 
in  which  this  journal  heartily  concurs,  and  which,  as 
the  readers  know,  it  has  repeatedly  urged  in  these 
columns. 

Of  course,  Mr.  Hoover  and  Mr.  Daughei-ty  do  not 
make  the  law  of  the  land.  What  Mr.  Daugherty  has 
designated  as  not  illegal  as  to  statistical  activities  is 
obviously  a  course  on  the  side  of  safety.  The  courts 
may  hold  that,  provided  there  are  no  agreements  on 
future  action,  distribution  of  statistics  to  members  only 
is  legal.  Nevertheless,  the  drift  of  public  thinking  is 
in  the  direction  of  preventing  trade  associations  taking 
advantage  of  the  public.  We  believe  that  all  of  them 
will  be  in  a  stronger  position  with  the  public  if  they 
accept  the  new  conditions  and  take  the  public  into  their 
confidence  after  the  manner  proposed  by  Mr.  Hoover 
or  by  other  means — obviously,  directly  through  the 
press — of  supplying  statistics  simultaneously  to  their 
members  and  to  the  buyers. 
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Special  Theater  Hazards  and  Safety 

'  j~"HE  public  concern  about  theater  safety  awakened 
X  by  the  Knickerbocker  collapse  may  serve  to  produce 
valuable  results.  It  is  somewhat  different  from  the 
typical  sentiment  of  indignation  that  follows  every 
sensational  accident.  Citizens  and  communities  are  in 
this  case  seeking  not  for  a  scapegoat  but  for  unsafe 
conditions  that  may  exist  and  their  remedies.  In  the 
presence  of  this  spirit  of  progress  it  is  important  that 
certain  special  factors  of  theater  safety  be  recognized. 

An  abnormally  large  life  hazard  is  involved  in  theater 
occupancy  With  large  audiences  assembled  daily  and 
in  each  case  the  entire  audience  exposed  jointly  to  an 
all-embracing  risk,  a  condition  is  presented  that  has  no 
counterpart  in  other  types  of  building.  It  is  a  condi- 
tion that  justifies  alarm — at  any  rate  such  degree  of 
alarm  as  will  inspire  a  careful  study  of  existing 
theaters. 

In  the  routine  of  daily  life  the  public  mind  takes  no 
notice  of  this  special  hazard.  Not  only  the  public  but 
engineers  and  architects  also  tend  to  ignore  it.  Yet  the 
fundamentals  of  their  planning  are  (or  should  be)  de- 
termined by  it,  and  it  is  their  obligation  to  take  it  into 
proper  account.  The  question  presented  is  whether  the 
greater  risk  demands  increased  safety  prcrvision  in 
theater  construction :  lower  stresses,  greater  security 
of  connections,  and  integration  of  structure. 

Heretofore  it  has  not  been  thought  necessary  to  pro- 
vide this  greater  safety.  Implicity,  the  engineer  as 
well  as  the  layman  takes  the  view  that  safety  is  marked 
off  from  danger  by  a  clearly  defined  line,  and  that  a 
safe  construction  is  equally  safe  no  matter  how  great 
the  stake  at  issue.  This  view  is  in  conflict  with  the 
rule  applied  to  all  other  affairs  of  men,  which  exacts 
a  special  guarantee  where  spacial  risk  exists — even  to 
the  extent,  for  example,  of  requiring  a  better  grade  of 
rope  for  hoists  than  for  derricks,  because  the  life  hazard 
is  more  direct  in  the  former.  Is  the  rule  not  applicable 
equally  to  the  special  hazard  of  the  theater?  Engineers 
and  architects  must  answer  the  question. 

An  additional  special  hazard  of  theater  construction 
must  be  reckoned  with  in  answering  the  question.  This 
hazard  arises  from  the  speculative  character  of  the 
theater  business — or  perhaps  from  the  makeup  of  the 
men  engaged  in  it.  Theater  owners  are  not  lavish  in 
their  expenditures  when  erecting  their  buildings,  except 
on  decoration  and  luxury  items.  They  are  satisfied  with 
the  law's  strict  minimum,  and  cases  are  not  unknown 
where  they  urged  economy  on  their  architects  and  engi- 
neers even  at  the  cost  of  building  les.s  safely.  That  the 
speculative  builder,  who  has  made  his  bad  record  in 
many  a  city,  is  a  special  hazard  to  safety,  is  recognized 
by  the  more  severe  building  laws  that  his  work  has 
made  necessary;  if  the  theater  owner  in  a  similar  source 
r/f  special  hazard,  the  argument  for  increasing  the 
safety  requirements  on  theaters  is  strengthened. 

In  bringing  such  questions  to  a  focus  the  public  alarm 
over  the  Knickerbocker  accident  is  justified  by  its  effect. 
It  will  justify  itself  still  more  if  it  will  bring  alxjut  a 
t?eneral  investigation  of  the  numberless  makeshifts  now 
doing  duty  as  theaters — the  ancient  meeting  halls  or 
barns  converted  into  "theaters"  by  the  addition  of  an 
electric  sign.  Those  structures,  whose  relation  to  the 
engineer  or  architect  is  commonly  reflected  in  their 
fearful  anc',  wonderful  roof  constructions,  represent  a 
hazard  of  far  greater  total,  we  fear,  than  that  of  the 
theaters    discu.ssed    Ij    the    preceding   paragraphs.      If 


every  one  of  these  improvised  theaters  in  the  land  were 
now  subjected  to  competent  examination,  the  terrible 
cost  of  the  Knickerbocker  collapse  would  be  in  part,  at 
least,  repaid. 

National  Credits  for  a  National  Crisis 

JUST  NOW,  while  many  are  prone  to  look  overseas 
for  the  answer  to  our  economic  problems,  American 
business  men  might  well  paste  in  their  hats  the  fol- 
lowing statement  by  the  Secretary  of  Commerce : 

"We  talk  glibly  of  giving  billions  of  credits  to  foreign 
countries  to  increase  our  farm  exports.  I  wish  to  say 
with  all  responsibility  for  the  statements  that  a  billion 
dollars  spent  upon  American  railways  will  give  more 
employment  to  our  people,  more  advance  to  our  industry, 
more  assistance  to  our  farmers,  than  twice  that  sum 
expended  outside  the  frontiers  of  the  United  States — 
and  there  will   be  greater  security  for  the   investor." 

In  this  and  other  recent  statements  Mr.  Hoover 
has  shown  clearly  the  vital  bearing  of  the  railroad 
problem  on  that  of  business  in  general.  His  analysis 
has  been  incisive;  his  proposals,  specific  and  clean-cut. 

The  fundamental  necessity  of  the  country  today  the 
Secretary  considers  to  be  the  resumption  of  adequate 
maintenance,  betterment  and  expansion  of  the  railroads. 
Until  they  have  been  restored  to  an  efficient  basis 
private  capital  will  not  be  forthcoming  for  new  con- 
struction and  new  equipment.  Unless  both  of  these 
shall  have  been  provided  before  the  return  of  normal 
business,  confusion  and  waste  are  bound  to  ensue.  The 
roads  will  not  be  in  shape  to  take  up  their  share  of 
the  burden  and  instead  of  helping  the  productive  indus- 
tries will  be  competing  with  them  for  the  necessities 
of  industrial  life.  Mr.  Hoover  believes  that  unless  we 
can  have  an  immediate  resumption  of  construction  and 
of  equipment  expansion  and  betterment,  the  commercial 
community  will  pay  treble  their  cost  in  the  losses  of  a 
.single  season. 

How,  then,  shall  we  begin?  A  general  rate  increase, 
he  believes,  is  unthinkable.  Neither  can  we  fall  back 
upon  a  general  cut  in  rates  to  stimulate  greater  volume 
of  traffic.  That  would  mean  confiscation.  The  Secre- 
tary believes  that  strict  economy  in  operation  accom- 
panied, if  necessary,  by  increased  rates  in  some 
instances  will  make  possible  the  reduction  of  rates  on 
the   primary   commodities. 

This  is  sound  thinking. 

But  the  greater  need,  the  restoration  of  credit.  Mr. 
Hoover  would  accomplish  through  the  use  of  government 
credit;  by  guarantee  of  securities,  but  not  by  advancing 
government  funds.  A  courageous  program  of  better- 
ments based  <m  this  substantial  foundation  would  give 
relief  to  500,000  to  600,000  of  our  unemployed,  would 
raise  the  standards  of  living  of  many  more  and  would 
broaden  the  markets  of  our  farmers.  But  most  of  all 
it  would  enable  our  railroads  in  the  days  ahead  to  fulfill 
their  mission   as   indispensable  servants  of  prosperity. 

Of  the  many  public  services  that  have  been  performed 
by  Mr.  Hoover  this  clear-headed  analysis  of  a  critical 
national  problem  is  not  the  least  valuable.  In  normal 
times  the  use  of  government  credit  to  aid  private  enter- 
prise would  be  alien  to  the  spirit  of  our  institutions 
and  should  be  di.scouraged.  But  in  the  face  of  a  crisis 
such  as  that  facing  our  railroads,  arising  largely  from 
a  blight  on  private  credit,  the  use  of  national  credit 
(without  public  expenditure)  is  a  logical  remedy,  wholly 
in  the  public  interest. 
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Synura  and  Other  Organisms  in  Catskill  Water  Supply 

Experience  with  Various  Taste  and  Odor  Producing  Organisms  Reviewed — Recent  Trouble  with  Synura 
Controlled  by  Use  of  Copper  Sulphate  in  Aqueduct  and  Reservoir  and  by  Excess  Chlorination 


By  William  W.  Brush 

Thief  Engineer,  Department  of  Water  Supply, 
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Growths  of  vncro-organisms  in 
the  Catskill  water  supply.  New 
York  City,  have  reached  such  num- 
bers from  time  to  time  since  the 
aqueduct  was  put  in  iise  as  to 
demand  attention  from  the  Depart- 
ment of  Water  Supply  but  until 
very  recently  the  organisms  have 
been  controlled  by  throwing  a  re- 
servoir out  of  use  or  by  copper 
sulphate  treatment  without  coming 
to  the  notice  of  consumers.  Besides 
Synura,  which  caused  the  taste  and 
slight  odor  to  the  prevention  of 
which  this  article  is  primarily  de- 
voted, the  predominating  organisms 


STNURA:    MUCH  ENLARGED 
Redrawn  from  Whipple's  "Micros- 
copy of  Drinlcing  Water." 


have  been  Asterionella,  Tabellaria 
and  Aphanizomenon.  The  distribu- 
tion of  Synura  in  the  recent  expe- 
rience was  such  that  it  could  not 
be  controlled  by  shutting  off  reser- 
voirs but  a  combination  of  copper 
sulphate  and  excess  chlorine  was 
effective.  The  efficacy  of  excess 
chlorine  in  reducing  taste  is  notable 
because  at  the  outset  the  bad  taste 
was  caused  by  the  normal  chlorine 
dose,  and  it  has  generally  been 
thought  that  chlorination  strength- 
ens  a  bad  taste,  as  has  been  found 
true  elsewhere,  in  water  receiving 
waste  coal   tar  products. — Editor. 


THE  press  of  New  York  City  has  recently  voiced  in 
daily  articles  the  unsatisfactory  condition  oi  the 
Catskill  portio.x  of  the  city's  water  supply  due  to  a  pro- 
nounced taste  and  slight  odor.  The  taste  has  usually 
been  designated  as  resembling  a  ripe  cucumber,  al- 
though many  have  designated  it  as  "fishy,"  and  this 
taste  has  created  in  the  minds  of  the  consumers  a  sus- 
picion as  to  the  purity  of  the  water  supply.  The  news- 
paper comments,  the  city  health  department,  and  the 
v.-ater  department,  have  emphasized  the  harmlessness  of 
the  microscopic  oi-ganisms,  and  their  oil,  which  produces 
the  taste  complained  of,  the  microscopic  organisms  be- 
ing one  of  the  protozoa  group  known  as  Synura.  The 
consumer  is  interested  in  the  possible  effect  the  micro- 
scopic organisms  have  on  his  health,  and  in  the  elimi- 
nation of  the  tastes  and  odors  produced  by  the  presence 
of  these  oiganisms,  while  the  engineer  is  mainly  in- 
terested in  determining  how  the  growths  can  be  con- 
trolled and  the  tastes  and  odoi's  removed  from  the  water 
supply.    The  story  of  the  microscopic  organisms  in  the 


Catskill  water  supply  system,  and  the  unusual  and  suc- 
cessful methods  of  applying  copper  sulphate  and  chlorine 
to  destroy  not  only  these  organistus  but  also  the  tastes 
and  odors  resulting  therefrom,  will  be  of  interest  to  all 
water-works  engineers  and  operators  and  helpful  to 
many  who  have  similar  problems  to  solve.  A  brief  out- 
line of  those  features  of  the  Catskill  system  which  are 
pertinent  to  this  subject  will  be  given. 

Outline  of  the  Catskill  System. — The  Ashokan  reser- 
voir witli  a  capacity  of  130  billion  gallons  is  the  only 
storage  reservoir  on  the  Catskill  (Esopus)  watershed, 
and  from  this  watershed  there  is  an  average  flow  of 
about  375  m.g.d.  The  reservoir  is  divided  into  two 
separate  basins.  The  west  basin,  which  furnishes  about 
40  per  cent  of  the  total  storage  capacity,  receives  virtu- 
ally the  entire  stream  flow,  and  the  excess  water  passes 
over  a  dividing  weir  into  the  east  basin,  where  it  is 
stored  until  drawn  for  consumption.  Water  may  be 
drawn  from  either  basin  at  any  desired  depth,  up  to  a 
maximum  of  80  ft,  with  full  reservoir.    An  aerator,  with 


KENSICO    AERATOR   WITH    SCREEN    AND    CHLORINATION  HOUSE  ON  THE  LEFT 
There  is  an  aerator  at  the  Ashokan  clam  also.     Each  aerator  is  eciuipperi  with  some  1.600  nozzles. 
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some  1,600  nozzles,  is  located  immediately  below  the 
reservoir  and  is  operated  except  during  the  severe  win- 
ter seasons.  The  aqueduct  extends  for  75  miles  to  the 
influx  chamber  of  Kensico  reservoir,  and  in  this  section 


had  been  excluded  from,  the  water  delivered  to  the 
consumer  by  changing  the  draft  from  the  Ashokan 
basins,  and  by  the  application  of  copper  sulphate  either 
in  Kensico  reservoir  or  in  the  aqueduct  at  PIeasant%'ille, 
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MAP  SHOWING  PORTION  OF  KENSICO  P.ESERVOIR 
TREATED  WITH  COPPER  SULPHATE 

of  aqueduct  there  are  four  deep  pressure  tunnels  having 
an  aggregate  length  of  15  miles,  the  deepest  tunnel, 
that  beneath  the  Hudson  River,  being  under  a  maximum, 
pressure  of  nearly  700  lb.  per  square  nch.  On  this 
section  of  aqueduct,  about  two  miles  above  Kensico 
reservoir,  is  the  Pleasantville  treatment  plant,  designed 
for  the  introduction  of  a  coagulant,  if  such  be  required. 
A  bypass  aqueduct  forms  a  connection  between  the 
Catskill  aqueduct  from  points  respectively  just  abovp 
and  below  the  Influx  and  efflux  chambers  of  the  Kensico 
reservoir,  the  length  of  the  b>-pass  aqueduct  being  about 
2J  miles. 

Kensico  reservoir  is  a  storage  reservoir,  designed  to 
safeguard  the  continuity  of  the  supply  from  the  Cats 
kill  system,  and  ha.s  an  available  capacity  of  30  billion 
gallons,  with  a  total  tributary  watershed  of  only  abou< 
20  square  miles.  .Just  below  the  Kensico  efflux  chamber 
is  an  aerator,  which  is  similar  to  the  Ashokan  aerator, 
and  immediately  below  the  aerator  is  a  screen  chamber 
in  which  is  located  a  chlorination  plant  of  the  solution- 
feed  type.  The  aqueduct  from  Kensico  to  Hillview 
re.servoir  is  14  miles  in  length,  the  lower  3!.  mile.s  being 
a  pressure  section,  but  the  pressure  in  this  section  \» 
only  about  60  pounds. 

Hillview  reservoir  is  a  distribution  basin  35  ft.  in 
depth  and  contains  900  million  gallons.  From  this 
reservoir  the  city  tunnel  extends  for  17  miles  through 
the  Bronx  and  Manhattan  to  Brooklyn,  with  a  Conner- 
tion  approximately  every  mile  between  the  distribution 
system  and  tunnel.  The  average  pressure  in  this  tunnri 
is  over  100  lb.,  with  a  maximum  of  400  pounds. 

The  Catskill  system  supplies  400  m.g.d.  out  of  thr- 
685  m.g.  delivered  from  the  municipal  ources.  This 
system  was  placed  in  operation  in  1917.  The  Catskill 
water  had  been  considered  an  unusually  satisfactor\ 
one,  due  to  its  clearness,  plea.sant  taste  and  softness. 

Microscopic  Orf/anismH  in  the  Cafshill  Stipphi. — Prp- 
vious  to  the  present  trouble  with  Synura,  the  consumer 
did  not  know  that  micm.scopic  growths  frequently  d" 
veioped  in  large  numbers  in  this  supply,  and  that  th<'y 
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When  microscopic  organisms  in  objectionable  numbers 
were  present  in  Kensico  reservoir  and  not  in  Ashakan 
reservoir,  the  practice  has  been  to  use  the  bypass  aque- 
duct and  shut  off  the  Kensico  reservoir,  thus  delivering 
the  water  direct  from  either  of  the  Ashokan  reservoir 
basins  to  Hillview  resei-voir.  At  all  times  the  chlorina- 
tion  plant  at  Kensico  has  been  used.  The  record  of  the 
bypassing  of  Kensico  reservoir  since  1918  is  as  follows: 


Year  Period  Reservoir  Was  Bypassed 
1919  March    8  —  June   12 

1919  July  2— Sept   20 

1920  May       14— May  22 

1921  March    24 — Apr.     16 
1921  April      22— April  27 


Predominating  Organism 
Tabellaria 
Aphanizomenon 
Asterionella 
^\sterionena 
Asterionella 


When  organisms  were  present  in  one  basin  of  the 
Ashokan  reservoir  and  not  in  the  other,  the  basin  hold- 
ing satisfactory  water  could  be  drawn  on.  When  organ- 
isms in  an  objectionable  number  were  present  in  both 
basins  the  flow  in  the  aqueduct  could  be  treated  with 
copper  sulphate  at  Pleasantville,  and  discharged  into 
Kensico  reservoir,  or  through  the  bypass.  The  periods 
during  which  treatment  was  carried  on  at  Pleasantville 
were  as  follows : 


Vrim-l  uf  Treatment 

Microscopic  Organism 
Causing  Treatment 

Method    of    Delivery 
of  Water 

1920 
Jan.      J— [''eb. 
Feb.   27— Mar. 
May   (4 — Mav 
Mav  22— June 
June     8 — Tunc 
Sept.  25— Oct. 

3 
19 
22 

2 
15 

7 

Asterionella 
.\sterionella 
Asterionella 
Asterionella 
Asterionella 
Tabellaria 

To  Kensico  resenoir 
To  Kensico  reservoir 
Through  Kensico  bypass 
To  Kensico  reservoir 
To  Kensico  reservoir 
To  Kensico  reservoir 

April  22— April  27 
April  27— May   12 
Dec.  30— Dec.  31 

Asterionella 
Asterionella 
Synura 

Through  Kensico  bypass 
To  Kensico  reservoir 
To  Kenaico  reservoir 

1922 
Jan.      1— Jan. 
Jan.      5 — Jan. 

5 
8 

Synura 
Synura 

To  Kensico  reservoir 
Through  Kensico  bypass 

Influence  of  Storage  in  Hillview  Reservoir  on  Removed 
of  Tastes  Produced  by  Effect  of  Chlorination  on  Micro- 
scopic Organisms. — In  February  and  March,  1919,  vari- 
ous complaints  were  received  of  an  unsavory  taste  and 
odor  in  the  Catskill  water,  these  complaints  coming 
chiefly  from  the  borough  of  Manhattan,  but  to  a  slight 
extent  also  from  the  boroughs  of  Brooklyn  and  Rich- 
mond. The  complainants  generally  indicated  that  there 
was  a  "fishy"  taste  to  the  water,  but  investigation 
showed  that  this  was  not  due  to  fish,  although  in  certain 
sections  numerous  fish  were  found  present  in  the  water. 
The  fishy  taste  was  traced  to  a  m'icroscopic  growth, 
Tabellaria,  which  was  present  in  the  water  to  the  extent 
of  700  to  1,000  units  per  c.c.  Ordinarily  this  number 
of  Tabellaria  would  not  produce  a  noticeable  taste,  and 
the  development  of  the  taste  in  this  instance  followed 
chlorination.  It  is  believed  that  the  action  of  the  chlo- 
rine resulted  in  the  breaking  up  of  some  of  the  organ- 
isms and  the  setting  free  of  the  oil  contained  therein. 
At  this  time  the  taste  was  eliminated  by  utilizing  the 
one  to  two  days'  storage  available  in  Hillview  reservoir, 
this  reservoir  having  previously  been  bypassed.  When 
the  Synura,  under  similar  conditions  of  chlorination, 
caused  the  taste  in  December,  Hillview  reservoir,  which 
then  also  was  being  bypassed,  was  put  back  into  service 
with  the  expectation  that  a  similar  elimination  of  the 
taste  in  the  water  would  follow.  The  anticipated  result, 
however,  was  not  realized. 

Copper  Sulphate  Treatment  of  Kensico  Reservoir  and 
at  Pleasantville. — On  three  occasions  since  November, 
1919,  it  has  been  necessary  to  treat  Kensico  reservoir 
with  copper  sulphate.  This  was  done  by  a  motor  boat 
travelling  over  the  area  to  be  treated  along  parallel 
lines  about  100  ft.  apart,  and  putting  into  solution  suffi- 
cient copper  sulphate  to  give  to  the  water  the  proportion 


of  copper  normally  considered  necessary  to  kill  the  or- 
ganisms then  present.  About  three  tons  of  copper  sul- 
phate have  been  used  in  each  treatment,  and  the  area 
treated  was  one-half  the  width  of  the  reservoir  from  a 
point  just  above  the  influx  chamber  to  a  point  just  be- 
low the  efflux  chamber.  This  partial  treatment  of  the 
reservoir  has  been  uniformly  successful  in  destroying 
the  organisms,  and  no  troublesome  after-growths  due 
to  the  treatment  have  been  noted.  The  water  coming 
from  Ashokan  has  been  treated  in  the  aqueduct  at 
Pleasantville,  following  the  treatment  of  Kensico  reser- 
voir, until  the  organisms  to  be  destroyed  had  virtually 
disappeared  from  Ashokan  reservoir.  At  the  Pleasant- 
ville plant  about  400  to  600  lb.  of  copper  sulphate  were 
daily  automatically  fed  into  an  aqueduct  flow  orf  370  to 
400  m.g.d.  By  using  automatic  feed  no  attendants  were 
needed  during  the  night  shifts.  The  copper  sulphate 
was  discharged  into  a  wooden  container  suspended  in 
the  aqueduct  so  that  the  flow  of  the  water  would  dis- 
solve the  copper  at  the  fixed  rate  of  feed.  The  exami- 
nation of  the  water  in  Kensico  reservoir  in  the  treated 
area  between  the  inffux  and  efflux  chambers,  made  while 
the  aqueduct  flow  was  being  treated,  always  showed 
that  the  organism  was  destroyed  in  this  area.  It  is 
believed  that  prior  to  December,  1919,  when  Kensico 
reservoir  was  first  treated,  no  large  deep  reservoir  had 
been  thus  treated  to  destroy  the  microscopic  organisms, 
although  the  treatment  of  portions  of  reservoirs  having 
shallow  fiowage  for  the  destruction  of  microscopic  or- 
ganisms had  been  successfully  carried  on  for  years  past 
in  the  Croton  system  and  elsewhei'e. 

Copper  Sulphate  Treatment  at  Pleasantville  with  Ken- 
sico Reservoir  Bypassed. — In  the  Spring  of  1920  the 
simultaneous  growth  of  Asterionella  in  the  Ashokan 
and  Kensico  reservoirs  made  it  necessary  to  bypass  the 
aqueduct  flow  from  Ashokan  reservoir,  while  the  Ken- 
sico reservoir  was  being  treated  with  copper  sulphate. 
In  April,  1921,  Asterionella  again  were  treated  by  copper 
sulphate  with  the  Kensico  resei'voir  bypassed.  In  each 
case  the  copper  sulphate  was  applied  to  the  water  in  the 
Catskill  aqueduct  at  the  Pleasantville  plant,  and  the 
Asterionella  were  destroyed,  and  any  taste  in  the  water 
eliminated  in  the  passage  of  the  water  through  the 
aqueduct  to  Hillview  reservoir,  and  through  this  reser- 
voir. The  successful  treatment  of  these  organisms  in 
this  manner  formed  a  basis  for  the  similar  treatment  of 
the  Synura,  which  treatment  proved  unsuccessful,  as 
hereafter  outlined. 

One  of  the  Lowest  Forms  of  Life 

Conditions  Under  Which  Recent  Objectionable  Tastes 
Developed  from  Synura. — Synura,  which  is  a  protozoa, 
and  therefoi'e  one  of  the  lowest  forms  of  animal  life, 
was  first  noticed  in  the  Ashokan  reservoir  in  August, 
and  varied  from  about  20  to  125  units  up  to  the  end  of 
the  year.  It  had  been  present  in  this  reservoir  in  small 
numbers  in  1918,  1919  and  1920,  but  had  disappeared 
without  causing  trouble.  As  it  was  known  that  the  oil 
given  off  by  the  Synura  is  a  most  penetrating  and  dis- 
agreeable one,  the  weekly  microscopic  examinations  of 
the  water  entering  Kensico  reservoir,  as  well  as  the 
water  in  this  reservoir,  were  watched  to  determine 
whether  the  organism  was  broken  up  and  destroyed  by 
the  Ashokan  aerator  aiid  the  subsequent  75  miles  travel 
through  the  aqueduct.  This  appeared  to  be  the  case,  as 
no  Synura  were  found,  and  previous  experience  (1918, 
1919  and  1920),  indicated  the  improbability  of  its  de- 
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velopment  in  the  reservoir.  The  sample  of  the  water 
leaving  the  reservoir,  used  for  microscopic  examination, 
was  taken  just  below  the  chlorination  plant  and  the 
chlorine  treatm,ent  was  probably  in  part  responsible  for 
the  Synura  not  being  found  in  the  samples  as  exam.ined 
week!; . 

On  Dec.  8,  1921,  complaints  of  a  "fishy"  taste  in  the 
water  were  received  in  Manhattan  from  persons  residing 
in  the  area  served  by  Catskill  water.  These  complaints 
were  believed  to  be  due  to  stagnation,  and  the  hydrants 


MOTOR   BOAT  WITH  COPPER  SULPHATE   DISTRIBUTING 

BAGS   MOUNTED  ON  EACH  SIDE  AND 

STORAGE  BOX  BETWEEN 

were  blown  off.  On  Dec.  21  and  22  several  complaints 
were  received,  also  of  a  "fishy"  taste.  Special  examina- 
tions were  made,  which  resulted  on  Dec.  29  in  the  loca- 
tion of  from  60  to  100  units  of  Synura  per  c.c.  in  the 
Kensico  effluent  water  before  chlorination,  but  very  few 
units  after  chlorination. 

The  Synura  had  not  given  serious  trouble  in  the  New 
York  supply  for  fifteen  years  or  more  before  this  win- 
ter, and  it  was  considered  that  about  300  units  per  c.c. 
would  be  necessary  to  give  a  noticeable  taste  or  odor. 
It  was  therefore  a  surprise  tc  find  a  distinct  taste  from 
so  few  units.  It  was  found  that  the  application  of  thi 
chlorine  was  immediately  followed  by  the  appearance  ot 
the  cucumber  and  bitter  taste  in  the  water,  which  was 
entirely  free  from  such  taste  before  chlorination.  It 
therefore  appeared  that  the  chlorine  intensified  the  taste 
produced  by  the  organisms,  and  that  was  thought  to  be 
the  explanation  for  so  few  organisms  causing  com- 
plaints. 

When  the  ta.ste  was  determined  to  be  due  to  Synura, 
the  ice  had  formed  in  the  Kensico  reservoir  .so  that  cop- 
per sulphate  treatment  could  not  be  applied.  The  oper- 
ation of  the  aerator  at  Ashokan  had  been  stopped,  due 
to  ice,  and  the  Synura  were  then  going  into  Kensico 
from  A.shokan.  On  Dec.  -30  treatment  with  copper  .sul- 
phate wa.s  started  at  Pleasantville,  and  the  treated  water 
delivered  into  the  Kensico  reservoir.  The  complaints 
became  more  numerous  from  the  consumers  in  Manhat- 
tan and  the  Bronx,  and  on  Jan.  5,  as  there  were  more 
Sypura  in  the  water  coming  from  Kensico  than  in  that 
from  Ashokan,  the  Kensico  reservoir  was  shut  off  and 
the  aqueduct  flow  bypa.ssed,  treatment  being  continued 
at  Plea.nantville.  The  Plea.santville  plant  treatment  was 
destroying  the  Synura,  and  it  was  believed,  based  on 
previous  experience  with  the  Tahellaria  and  Asterlon- 
ella.  that  the  taste  of  the  oil  would  he  dissipated  before 
the  treated  water  reached  the  consumer.  The  water 
travelled  about  six  hours  in  the  aqueduct  after  treat- 
ment, and  then  thrmigh  Hillview  reservoir,  where  the 
average  time  of  passage  was  from  one  to  two  days. 


At  the  end  of  three  days  it  was  evident  that  the  Pleas- 
antville treatment  had  resulted  in  the  water  entering 
Hillview  having  a  strong  taste  and  odor,  the  Synura 
odor  being  plainly  noticeable  from  the  reservoir  bank, 
and  the  taste  was  still  decided  when  the  water  left  the 
reservoir.  The  Catskill  consumers  in  the  Bronx,  Man- 
hattan and  Brooklyn,  who  lived  within  a  mile  or  two  of 
the  delivery  tunnel,  found  the  taste  strong  and  very 
objectionable.  Those  living  at  greater  distances  did  not 
get  so  strong  a  cucumber  taste,  but  it  was  generally 
objectionable.  This  cucumber  taste  was  removed  by 
boiling  the  water  in  an  open  vessel  for  ten  minutes,  but 
such  boiling  did  not  eliminate  the  slightly  bitter  taste. 

On  Jan.  8  the  treatment  at  Pleasantville  was  stopped, 
the  aerator  at  Kensico  shut  down  and  the  chlorine  ap- 
plied reduced  from  about  0.3  to  0.1  p.p.m.,  these  changes 
being  made  to  reduce  temporarily,  as  far  as  possible,  the 
destruction  of  the  organisms  and  the  resultant  taste. 
A  reduction  in  the  taste  of  the  water  leaving  Hillview 
reservoir  from  a  strong  to  a  faint  or  mild  cucumber 
flavor  followed,  but  as  was  expected,  the  live  organisms 
broke  up  in  the  distribution  system,  causing  strong  taste 
in  some  locations. 

Experiments  to  Remove  the  Synura.  Taste. — A  16-hr. 
test  was  started  on  Jan.  11  by  applying  copper  sulphate 
at  the  rate  of  400  lb.  per  day  at  the  Ashokan  screen 
chamber,  to  determine  whether  the  oil  from  the  Synura 
would  be  largely  eliminated  by  the  extra  75  miles  of 
aqueduct  flow. 

Several  years  ago  an  unsuccessful  attempt  was  made 
to  kill  a  growth  of  Aphanizomenon  in  the  Croton  reser- 
voir, by  adding  a  solution  of  copper  sulphate  to  the 
water  in  the  aqueduct  at  Crotoii  Lake  gatehouse,  and 
it  was  therefore  considered  that  possibly  the  daylight 
might  be  needed  to  kill  the  microscopic  organisms  after 
the  copper  sulphate  was  introduced  in  the  water,  but 
this  evidently  is  not  correct.     Samples  of  the  treated 
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roppcr  KUlphatu  Is  automatically  f«l  Into  the  aqueduct  below. 

water  taken  at  Ken.sico  gatehouse  just  above  the  aerator 
showed  that  the  Synura  had  been  decreased  from  about 
100  unit.s  per  c.c.  to  about  40  units,  that  tho.se  remaining 
had  lost  their  chlorophyl,  and  that  the  cucumber  taste 
was  decided.  The  cucumber  odor  was  strong  around  the 
aerator  and  the  taste  of  the  water  below  the  aerator  was 
mild.  The  taste  was  not  increased  by  the  chlorine  treat- 
ment, using  0.3  p.p.m.  of  chlorine.  On  Jan.  14,  after 
the  results  rrf  this  test  were  determined,  the  application 
of  the  copper  sulphate  at  Ashokan  w;is  resumed,  and  the 
(a«te  of  the  water  le.Tving  the  Hillvirw  reservoir  became 
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mild,  and  this  taste  was  almost  wholly  dissipated  by  the 
lime  it  reached  many  of  the  consumers,  as  it  gradually 
reduced  as  the  water  traveled  farther  from  the  reser- 
voir. The  microscopical  examination  of  the  water  leav- 
ing Hillview  reservoir  showed  only  about  5  to  10  dead 
Synura  units. 

^Tncrease  in  Chlorine  Dose  Removes  the  Taste. — On 
Jan.  17  a  test  was  made  of  the  effect  of  an  increase  in 
the  dose  of  chlorine  on  the  taste  of  the  Synura  oil. 
To  make  this  test  the  flow  through  the  aqueduct  was 
temporarily  reduced  to  160  m.g.d.  and  the  chlorine  ap- 
plication continued  at  the  maximum  capacity  of  the 
plant.  This  gave  a  chlorine  application  of  about  0.73 
p.p.m.  and  a  sample  taken  about  1,500  ft.  down  stream 
from  the  point  of  chlorine  application  and  tested  15 
minutes  after  collection  showed  the  Synura  taste  to  be 
reduced  and  a  combination  Synura  and  chlorine  taste  to 
be  present.  When  this  higher  chlorine  treated  water 
reached  the  uptake  shaft  at  Hillview  reservoir,  about 
eight  hours  later,  there  was  a  slight  chlorine  taste,  but 
the  cucumber  taste  of  the  Synura  had  disappeared.  The 
slight  bitter  taste  from  the  Synura,  which  would  be 
noticed  by  but  few  consumers,  was  still  present.  In 
addition  to  the  Synura  there  have  been  about  700  units 
of  Asterionella  present,  which  have  also  been  destroyed, 
but  this  number  is  not  sufficient  to  give  the  Asterionella 
taste,  which  is  also  objectionable.  Whether  the  excess 
chlorine  oxidizes  the  Synura  oil,  or  forms  a  tasteless 
compound,  is  not  known,  but  whatever  may  be  the  chem- 
ical reaction  the  important  factor  for  water-works  oper- 
ators is  the  removal  of  the  taste.  The  duration  of  the 
experiment  was  not  long  enough  tc  prove  conclusively 
that  the  taste  would  be  removed  if  more  Synura  units 
were  present,  but  the  results  are  certainly  encouraging. 
Sir  Alexander  Houston  in  his  1920  annual  report  on  the 
London  supply,  points  out  the  possibility  of  removing 
certain  tastes  produced  by  chlorination  by  increasing 
the  excess  chlorine,  and  the  writer  understands  that 
in  one  or  two  instances  in  this  country  organisms  caus- 
ing a  disagreeable  taste  have  been  destroyed,  and  the 
taste  also  removed  by  an  increased  dose  of  chlorine. 
Further  experiments  along  this  line  should  be  interest- 
ing and  instructive. 

Ortho-tolodin  Test  for  Free  Chlorine 

Increase  in  Absorption  of  Chlorine. — Since  July,  1921, 
the  amount  of  chlorine  applied  to  the  Catskill  and  Cro- 
ton  waters  has  been  based  upon  the  additional  free 
chlorine  shown  by  ortho-tolodin  test  made  on  the  raw 
water  and  on  the  treated  water  30  minutes  after  the 
chlorine  is  applied.  The  standard  increase  in  additional 
chlorine  was  fixed  at  0.1  p.p.m.  Up  to  the  middle  of 
August  the  Catskill  water  showed  a  low  absorptive 
capacity  for  the  chlorine  and  the  excess  of  O.l  was 
secured  with  a  total  dose  of  0.22.  Since  then  the  ab- 
sorption of  chlorine  has  rapidly  risen  and  it  has  been 
found  impossible  to  maintain  the  desired  excess  of  0.1 
of  a  part.  During  the  brief  test  while  the  aqueduct  flow 
was  reduced,  the  absorption  of  chlorine  was  0.45  p.p.m., 
or  about  four  times  the  absorption  last  Summer.  That 
the  microscopic  organisms  may  cause  this  increase  is 
not  unlikely.  It  would  appear  from  the  slight  data 
available  that  the  destruction  of  the  Synura  taste  may 
be  accomplished  with  a  free  chlorine  increase  of  ap- 
proximately the  standard  of  0.1  of  a  part. 
'  The  department  has  ordered  an  increase  in  chlorine 
feeding  equipment  for  the  Kensico  plant,  which,  when 


installed,  will  permit  0.8  p.p.m.  of  chlorine  to  be  added 
to  the  Catskill  water  with  a  400  m.g.d.  flow,  and  ex- 
pects to  have  this  plant  ready  for  use  soon. 

Reduction  im  Number  of  Synura  in  Ashokan  Reser- 
voir.— On  Jan.  20  the  draft  at  Ashokan  was  changed 
from  the  east  to  the  west  basin,  as  two  or  three  days 
previously  there  had  been  a  rapid  increase  in  the  Synura 
in  the  east  basin  and  a  corresponding  decrease  in  the 
west  basin.  This  change  reduced  the  number  in  the 
water,  as  drawn,  from  over  100  units  per  c.c.  to  about 
10  units  per  c.c.  There  is  a  very  slight  taste  in  the 
water  from  this  small  number  of  Synura  as  it  enters 
Hillview  reservoir. 

Excess  Chlorine  Neutralizes  Synura  Oil 

Increase  in  Amount  of  Copper  Sulphate  Applied. — On 
Jan.  18  the  amount  of  copper  sulphate  fed  into  the  aque- 
duct at  Ashokan  was  increased  for  eight  hours  to  the 
rate  of  600  lb.  per  day  and  then,  for  a  second  eight 
hours,  to  800  lb.  per  day.  No  difference  in  taste  could 
be  noted  when  this  more  highly  treated  water  reached 
Kensico  above  the  chlorination  plant.  When  the  samples 
were  taken  at  the  uptake  shaft  at  Hillview  reservoir  it 
was  found  that  there  was  no  taste  in  three  samples 
taken  two  hours  apart  and  representing  the  water 
treated  with  the  copper  sulphate  at  the  rate  of  800  lb. 
per  day,  or  2  lb.  per  million  gallons.  The  chlorine  treat- 
ment was  at  the  rate  of  0.3  of  a  part.  The  microscopical 
examination  showed  that  the  water  treated  at  the 
600-ft.  rate  had  several  intact  but  dead  Synura  colonies, 
while  the  water  treated  at  the  800-lb.  rate  showed  the 
organisms  practically  completely  destroyed.  The  in- 
crease in  copper  sulphate  apparently  more  promptly  and 
thoroughly  destroys  the  organisms,  and  thus  fully  ex- 
poses its  oil  to  mechanical  removal  in  the  flow  through 
the  aqueduct  and  to  the  later  chemical  reaction  with  the 
chlorine  at  Kensico.  The  increase  in  the  chlorine  dose 
destroys  to  some  extent  the  organisms,  but  its  more  im- 
portant action  appears  to  be  a  rapid  neutralization  of 
the  Synura  oil  through  a  chemical  process. 

Treatment  of  the  Croton  Supply. — In  the  Croton  sys- 
tem there  is  no  large  reservoir  corresponding  to  Kensico 
reservoir,  where  the  daily  draft  of  Croton  water  could 
be  treated  by  copper  sulphate  before  being  delivered 
into  such  reservoir.  The  only  opportunity  for  treat- 
ment of  the  Croton  supply  is  in  the  26  miles  of  aque- 
duct connecting  Croton  Lake  with  Jerome  Park  reser- 
voir, this  latter  reservoir  being  a  distributing  reservoir 
holding  730  million  gallons,  or  about  two  days  draft. 
If  the  results  recently  obtained  with  the  Synura  in  the 
Catskill  supply  are  confirmed  by  future  treatment  of 
microscopic  growths,  then  it  would  appear  that  such 
growths  developing  in  Croton  Lake  during  the  period 
when  ice  covers  the  surface  could  be  successfully  de- 
stroyed through  the  continuation  of  copper  sulphate 
treatment  of  the  water  in  the  Croton  aqueduct  at  the 
Croton  gatehouse  and  the  application  of  chlorine  at  the 
Dunwoodie  chlorination  plant,  which  is  located  about 
Si  miles  above  Jerome  Park  reservoir. 

Conclusions. — The  conclusions  that  may  reasonably 
be  drawn  from  the  experience  with  microscopic  organ- 
isms in  the  Catskill  supply  are : 

1.  Microscopic  organisms  in  Kensico  reservoir  may  be 
effectively  destroyed  by  treating  that  portion  of  the 
reservoir  through  which  the  flow  usually  takes  place 
.  with  sufficient  corpper  sulphate  to  give  the  proper  solu- 
tion strength. 
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2.  Continuous  treatment  of  the  flow  in  the  aqueduct 
with  copper  sulphate  will  destroy  the  microscopic  or- 
ganisms. 

3.  The  period  of  time  required  to  remove  the  oil 
given  off  by  the  microscopic  organisms  varies,  and  with 
the  Synura  is  more  than  two  days. 

4.  No  copper  has  been  found  in  the  supply  as  a  result 
of  copper  sulphate  treatment. 

5.  The  addition  of  chlorine  after  the  copper  sulphate 
treatment  did  not  increase  the  taste  of  the  oil  given  off 
by  the  microscopic  organisms  but,  on  the  contrary,  did 
destroy  the  taste  of  the  Synura  oil  when  sufficient 
chlorine  was  added. 

6.  The  addition  of  chlorine  does  destroy  some  of  the 
microscopic  units  when  these  have  not  been  previously 
destroyed  by  copper  sulphate,  and  thus  cause  a  release 
of  the  oil  contained  therein,  with  a  resultant  taste  to 
the  water.  With  a  given  microscopic  organism  the 
intensity  of  taste  and  odor  imparted  to  the  water 
through  the  addition  of  chlorine  is  dependent  upon  the 
number  of  units  present  and  the  amount  of  chlorine  in- 
troduced into  the  water.  The  taste  increases  as  the  dose 
of  chlorine  is  increased,  until  the  maximum  is  reached, 
when  probably  the  taste  from  the  organism  will  decrease 
with  further  increase  in  the  chlorine  dose,  although 
there  may  be  a  resultant  excess  chlorine  taste. 

7.  A  combination  of  copper  sulphate  and  chlorine 
treatment  of  water  high  in  microscopic  organisms  ap- 
pears to  be  a  satisfactory  method  of  elimination  of  the 
organisms  and  their  taste. 

The  writer  wishes  to  acknowledge  the  excellent  work 
done  by  Dr.  Frank  E.  Hale,  director  of  laboratories,  in 
the  water  department,  to  whose  efforts  the  solution  of 
the  New  York  City  microscopic  organism  troubles  is 
mainly  due. 

The  water  supply  system  of  the  city  is  under  the 
Department  of  Water  Supply,  Gas  and  Electricity. 
Nicholas  J.  Hayes  commissioner,  with  Merritt  H.  Smith 
chief  engineer. 


Since  the  foregoing  statements  were  prepared  we 
have  made  an  experiment  on  chlorine  treatment  of  the 
water  from  Kensico  reservoir,  delivering  the  water 
through  the  Bronx  48-in.  pipe  line  and  wasting  it  near 
the  city  line  into  the  Bronx  River.  This  experiment 
showed  that  there  are  about  50  units  of  Synura  in  the 
water  going  into  the  pipe  line;  that  at  a  point  4i  miles 
below  the  dam  we  had  no  cucumber  taste  when  using 
0.5  p. p.m.  of  chlorine,  and  also  none  when  using  0.7 
and  when  using  0.75  of  a  part.  We  had  a  faint 
chlorine  taste  in  about  one-third  of  the  samples  taken 
4J  miles  below  the  dam,  and  only  a  hint  of  chlorine  in 
one  sample  out  of  about  a  dozen  taken  13  miles  below 
the  dam.  This  test  corroborates  the  conclusion  that 
excess  chlorine  would  destroy  the  Synura  and  remove  its 
taste,  and  indicates  that  even  in  a  pipe  line  this  may 
be  accmnplished  without  serious  dange'r  of  objection- 
able chlorine  taste. 


Detroit  Local  Census  .Show.s  Less  Population 

According  lo  a  census  taken  by  the  authority  of  the 
Board  of  Education  of  Detroit,  the  population  of  the 
city  as  of  June  1.  1921,  was  942.37.*'.  or  51,.305  less 
than  the  United  States  Census  count  as  of  Jan.  1,  1920. 
The  number  of  unemployed  males  20  or  more  years 
old  on  Jiinp  1.  1921,  was  55,963. 
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FIG.  1.     STEEL-MILL  COLt'MN 
PROTECTED  BY  CHANNELS 


Reminders  for  the  Designer 
of  Steel  Structures 

Cautions  As  to  Corrosion,  Expansion  Effects,  Future 

Extension  and  Rough  Handling — Bracing 

and  the  Erector 

By  R.  Fleming 

American  Bridge   Co..  New  York 

THE  purpose  of  this  article  is  to  call  attention  to 
points   in   the  design  of  steel  structures   that   are 
sometimes  neglected. 

Conditions  Favoring  Rusting — The  physical  condi- 
tions surrounding  a  building  have  not  always  been  con- 
sidered. This  accounts  for  some  unfortunate  choices  of 
roof  covering.  For  instance,  ordinary  black  corrugated 
steel  sheets  were  used  for  enclosing  a  copper  refinery 
near  the  sea  coast.  Sub- 
ject to  gaseous  fumes 
from  within  and  unusual 
atmospheric  conditions 
without,  they  corroded 
rapidly  and  had  to  be  re- 
placed in  little  more  than 
a  year.  Galvanized  sheets 
would  have  lasted  longer, 
but  not  as  long  as  the  corrugated  iron  which  was  used 
the  second  time.  In  tropical  climates  corrugated  iron 
is  also  to  be  preferred  to  corrugated  steel  but  un- 
fortunately the  price  usually  prohibits  its  use. 

Differences  in  temperature  and  humidity  between 
inside  and  outside  should  also  be  considered.  An 
engine  room  visited  on  a  cold  winter's  morning  comes 
to  mind.  The  temperature  in  the  room  was  75  or  80, 
and  the  engine  and  floor  were  wet  with  the  condensation 
that  had  dripped  from  the  under  side  of  the  corrugated 
metal  roof  above.  A  metallic  roof  covering  that  has 
good  fire-resisting  qualities,  that  is  rust-  and  water- 
proof, and  that  does  not  gather  condensation  on  its 
under  side,  is  a  material  greatly  needed. 

Neglect  of  Expansion — Occasionally  provision  for  ex- 
pansion and  contraction  has  been  neglected  where  it 
was  needed.  Greater  liberties  can  be  taken  in  this  mat- 
ter with  steel  buildings  than  with  steel  bridges.  Roof 
trusses  resting  on  walls  have  been  used  without  roller 
bearings  even  for  spans  up  to  100  ft.,  and  in  fact  the 
writer  has  used  them  up  to  120  ft.  Where  trusses  are 
supported  by  steel  columns  the  span  may  be  increased 
almost  indefinitely  without  attention  to  expansion.  The 
236-ft.  trusses  on  columns  55  ft.  high  (illustrated  in 
Engineering  News-Record  of  May  8.  1919,  p.  898)  of 
the  rolling  mill  of  the  Crucible  Steel  Co.,  have  no  pro- 
vision for  expansion  and  no  trouble  has  ever  been 
reported.  Buildings  and  crane  runways  have  been  built 
600  ft.  and  more  long  without  any  provision  for  expan- 
sion save  that  the  ends  were  free  to  move,  that  is.  not 
confined  by  any  adjoining  structure. 

Little  has  been  published  on  the  effect  of  longitudinal 
expansion  in  buildings  and  crane  runways.  It  is  doubt- 
ful if  the  length  of  a  runway  that  is  free  to  expand 
or  contract  only  by  tipping  columns  should  exceed  '^OO 
ft.  The  point  needs  special  consideration  about  fur- 
naces and  where  wide  variations  of  temperature  may 
occur. 

One  crane  runway  more  than  1,000  ft.  long,  with 
girders  throughout  riveted  together  end  to  end.  had 
to  have  expansion  Joints  inserted  the  first  summer  of 


272 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  7 


Beam  B 


FIG.  2.    CANTILEVER  FRAM- 
ING IN  PLACE  OF  COLUMN 
BRACKET 


its  use.     The  same  thing     |    fj]" 

was    needed    in    another 

crane    r  u  n  w  a  y .    about 

1,200  ft.  long,  whose  gird- 
ers on  one  side  were  sup- 
ported by  the  columns  of 

a    steel-and-concrete    pier 

shed   having   large   doors 

in    its    side.      The    doors 

worked   all    right   in   the 

m.orning,    but    when    the 

sun  came  up  the  girders 

expanded  and  drew  the 

columns    with    them,     so 

that    the    openings    near 

the   ends  were   no   longer 

rectangular.  The  doors  for  these  openings  could  not 
be  closed  until  some  time  in  the  evening,  after  the 
girders  had  become  cool  and  the  openings  had  resumed 
their  rectangular  shape.  The  insertion  of  expansion 
joints  proved  an  effective  remedy. 

Future  Extension — The  probability  of  future  exten- 
sion is  a  point  that  should  be  well  considered  in  design- 
ing a  steel  structure.  If  it  is  probable  that  in  a  few 
years  more  stories  will  be  needed  for  an  office  building, 
the  columns  should  be  designed  to  carry  the  future  loads. 
If  it  is  likely  that  an  overhead  traveling  crane  will 
sometime  be  wanted  in  an  industrial  building,  the  build- 
ing should  be  high  enough  and  strong  enough  for  it. 
Provisions  such  as  these  can  be  made  in  the  original 
building  at  a  small  fraction  of  the  cost  of  doing  so  later. 
About  all  that  is  required  to  provide  for  the  future 
lengthening  of  an  industrial  building  is  that  the  end 
trusses  be  made  as  strong  as  the  intermediates,  that 
purlins  be  stopped  at  the  center  of  end  trusses,  that 
connections  for  end  framing  be  bolted,  and  that  a 
few  extra  open  holes  be  provided. 

Designers  have  sometim.es  neglected  the  local  build- 
ing code,  to  their  sorrow.  In  one  such  case — a  many- 
storied  office  building — the  detail  drawings  were  fin- 
ished and  the  work  partly  fabricated  when  the  building 
department  decided  that  changes  should  be  made  to 
conform  to  their  code.  This  was  done  at  heavy  expense 
to  the  owner. 

Emergency  Conditions — Some  parts  of  a  structure 
may  be  subjected  to  rough  handling,  and  this  possi- 
bility should  not  be  altogether  neglected.  A  runway  for 
a  heavy  crane  in  a  steel  mill  is  now  being  built.     Fig.  1 


■Fa^  bracing 


MILL  BUILDING   COLLAPSE   CAUSED   BY 
NEGLECT   OF  BRACING 


shows  at  A  the  section  of  column  first  intended  to  be 
•  used.  But  workmen  are  not  always  careful  and  heavy- 
loads  from  the  crane  are  liable  to  strike  the  columns. 
Moreover,  in  this  particular  mill  workmen  have  been 
known  to  strip  the  mold  from  the  ingot  by  bringing 
it  three  or  four  feet  from_  a  column  and  then  swinging 
it  until  it  struck,  thus  jarring  it  loose.  The  column 
section  was  changed  to  that  shown  at  B,  a  section  pref- 
erable for  all  columns  that  are  liable  to  be  struck  by 
crane  loads  or  passing  trucks. 

Impact  stresses — not  those  from  moving  loads  as 
much  as  those  from  special  conditions — are  sometimes 
neglected.  In  designing  sugar  m.ills  the  stresses  from 
vertical  loads  on  vacuum-pan  floors  should  be  increased 
not  less  than  50  per  cent  for  impact.  The  agitation  of 
the  contents  of  these  pans  when  boiling  is  terrific.  In 
one  sugar  mill  the  failure  to  make  proper  provision 
for  it  necessitated  strengthening  the  structure  after 
erection. 

A  heavy  shell  once  fell  from  a  gallery  in  a  gunshop 
to  a  floor  below  and  striking  about  midway  between  two 
beams  passed  through  the  10-in.  concrete  slab,  leaving 
a  hole  as  if  cut  with  a  sharp  knife.  J.  W.  Ledoux  in 
an  article,  "Dangerous  Stresses  from  Falling  Bodies 
in  Floors,"  EngineeHng  News-Record.  April  29.  1920, 
p.  873,  gives  a  formula 
for  determining  flange 
stresses  in  beams  from 
falling  weights.  A  slightly 
different  formula  is  given 
in  the  Carnegie  "Pocket 
Companion."  The  stresses 
are  greater  than  usually 
supposed.  For  a  weight 
of  100  lb.  dropped  from  a 
height  of  1  ft.  on  the  middle  of  a  12-in.  31*-lb.  I-beam 
16  ft.  long  between  end  supports,  the  flange  stress  is 
13.600  lb.  per  sq.in.  according  to  the  Ledoux  formula  and 
13,02.5  lb.  per  sq  in.  according  to  the  Carnegie  formula. 
If  dropped  from  a  height  of  5  ft.  the  corresponding 
figures  are  30.350  and  28,560  respectively.  For  a  weight 
of  1,000  lb.  di'opped  from,  a  height  of  1  ft.  on  the  same 
12-in.  I,  the  flange  stresses  are  43.925  lb.  per  sq.in. 
according  to  the  Ledoux  and  43,330  lb.  according  to  the 
Carnegie  formula.  It  would  be  impracticable  to  design 
beams  for  possibilities  of  weights  dropping  upon  them 
but  every  precaution  should  be  taken  to  prevent  weights 
from  being  dropped.  Galleries  and  platforms  should 
have  guard  angles.  Trucks  and  cars  should  have  their 
loads  so  secured  that  they  will  not  fall  off  by  any 
little  jolt. 

Eliminating  Roughness — The  causes  of  impact  can 
sometimes  be  eliminated.  A  striking  case  is  that  of 
the  ordinary  highway  bridge.  As  the  bridge  engineer 
of  the  Wisconsin  Highway  Commission  says,  ("Assur- 
ing Safety  in  Old  Highway  Bridges,"  Engineering  News- 
Record,  Jan.  13,  1921,  p.  61),  "Just  so  sure  as  a  rough 
liridge  floor  will  cause  a  large  amount  of  shock,  stress- 
ing the  bridge  far  beyond  a  static  load  of  the  same 
weight,  so  will  removing  the  cause  of  impact  tend  to 
relieve  the  bridge.  .  .  .  The  approaches  to  any 
bridge  can  be  placed  in  such  a  condition  that  the  loads 
will  roll  upon  the  bridge  smoothly  and  not,  as  is  often 
the  case,  land  on  it  with  a  bang  that  can  be  heard  half 
a  mile  away."  Similarly  readjustment  of  shafting  or 
a  leveling  of  crane  rails  can  often  be  made  that  will 
lessen  vibration  and  impact. 


TOWER  BRACING 
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Lateral  Stiffness — The  lateral  stiffness  of  crane  gird- 
ers is  a  point  upon  which  every  fabricating-  firm  has 
gained  knowledge  by  costly  experience.  Probably  every 
maker  of  traveling  cranes  has  been  obliged  to  strengthen 
the  bridge  girders  of  some  crane  after  erection  was 
completed.  Walkways  are  now  being  made  of  steel  and 
the  loads  thereon  are  heavier  than  formerly,  thus  pro- 
ducing a  greater  torsion  on  the  carrying  girder  which 
if  ignored  is  liable  to  give  trouble. 

Small  Stresses  and  Secondary  Effects — "Never  neg- 
lect a  stress  because  it  is  small,"  was  the  advice  given 
by  C.  Shaler  Smith  to  one  of  his  office  force.  Before 
neglecting  any  stress  some  idea  should  be  had  of  its 
nature  as  well  as  its  magnitude.  A  long  member  sub- 
ject to  both  compression  and  bending  is  often  stressed  to 
its  limit  and  should  have  no  additional  stresses  even  if 
they  are  small.  In  many  cases  small  stresses  may  safely 
be  neglected. 

Secondary  Stresses 

Secondary  stresses  brought  about  by  eccentric  loading 
and  eccentric  riveted  connections  should  receive  atten- 
tion. Their  effect  has  at  times  been  exaggerated  in 
books  and  articles;  often  they  have  been  neglected  in 
practice.  They  certainly  should  not  be  ignored.  In  the 
revision  of  an  architect's  design  the  effect  of  the  eccen- 
tric loading  on  a  corner  column  was  greatly  lessened 
by  the  use  of  the  cantilever  (Fig.  2)  ;  beam  B,  instead 
of  being  attached  to  a  bracket  on  the  column  as  shown 
by  the  architect,  was  framed  into  beam  A  extended. 
Similar  devices  can  often  be  used. 

Bracing — So  much  has  been  written  regarding  the 
bracing  of  buildings  that  anything  more  on  the  subject 
may  seem  superfluous.  Yet  adequate  bracing  is  still 
lacking  in  many  buildings.  No  system  of  bracing  is 
complete  unless  wind  and  vibration  stresses  are  carried 
to  the  foundations.  Otherwise  it  is  not  a  system  but  an 
aggregation    of  braces. 

In  planning  bracing  the  erection  of  the  building 
ihould  be  kept  in  view.  Most  erectors  for  buildings  of 
\ny  great  magnitude  prefer  that  two  trusses  at  each 
end  be  braced  together  as  a  tower,  thus  enabling  ad- 
justments to  be  made  in  intermediate  portions  by  pull- 
ing on  the  tower.  Fig.  3  shows  the  roof  of  a  building 
80  braced. 

Several  years  ago  a  building  was  being  erected  with 
the  idea  of  gaining  time  by  leaving  the  bracing  until 
last.  Work  was  proceeding  rapidly  until  one  afternoon 
a  gust  of  wind  struck  the  steel  frame,  causing  its  col- 
lapse, as  shown  in  the  view  Fig.  4. 

Nef/lect  on  Side  of  Safety — Some  neglected  points  in 
structural  design  make  for  safety.  The  loadings  pre- 
scribed in  building  codes  and  specifications  are  usually 
greater  than  those  liable  to  occur,  and  the  working 
stresses  in  common  use  are  somewhat  low.  The  time- 
honored  16,000  lb.  per  sq.in.  for  tension  could  safely  be 
increa.sed  to  17,000  or  18,000,  if  steel  fulfilled  standard 
specifications  and  good  workmanship  was  assured.  In 
the  column  formula,  S  --  16,000  —  70  /'r,  Schneider 
considers  the  effective  length  /,  as  compared  with  the 
length  L  of  the  member  between  centers  of  connections, 
to  be  /  ^=  />  for  both  ends  hinged  or  butting;  1  -=  \  L  for 
both  ends  fixed ;  and  /  -  l  L  for  one  end  fixed  and  the 
other  hinged.  Columns  are  usually  figured  for  /  =  L, 
even  where  end  connections  are  fixed  or  partly  fixed  by 
riveting — an  error  on  the  side  of  safety.  The  indefinite 
frictional  resistance  of  rivets  is  often  in  excess  of  the 


shearing  and  bearing  values  used  in  detailing.  For 
power-driven  rivets  there  is  little  reason  why  rivets 
driven  in  the  field  should  not  be  counted  equal  in 
strength  to  those  driven  in  the  shop,  though  specifica- 
tions assign  them  less  shearing  and  bearing  values. 
Again,  shearing  and  bearing  values  of  rivets  are  cal- 
culated from  their  nominal  diameters.  The  holes  are 
reamed  or  punched  iV  in.  larger,  increasing  the  shear- 
ing and  bearing  values  in  accordance  with  the  degree 
of  accuracy  with  which  holes  match  each  other  when 
pieces  are  assembled. 

It  may  be  inferred  that  the  reason  why  some  struc- 
tures stand  is  because  "factors  of  safety"  like  the  fore- 
going help  counterbalance  "factors  of  ignorance"  found 
elsewhere.  It  is  better,  however,  to  eliminate  the  "fac- 
tors of  ignorance"  as  far  as  possible  and  design  struc- 
tures for  the  stresses  actually  to  be  sustained. 


"Rolled  Base"  Endorsed  for  Brick 
Road  Construction 

FOR  brick  pavement  construction,  "rolled  base,"  in- 
cluding one  or  more  courses  of  crushed  stone,  gravel 
or  slag,  rolled  and  thoroughly  bound  with  screenings, 
may  be  used  successfully  even  under  rather  unfavorable 
soil  and  drainage  conditions,  according  to  the  findings 
of  A.  T.  Goldbeck,  chief,  division  of  tests,  and  F.  H. 
Jackson,  senior  assistant  testing  engineer,  U.  S.  Bureau 
of  Public  Roads,  in  a  report  covering  an  inspection 
of  a  number  of  brick  roads  of  this  t.vpe  in  Ohio.  It 
is  pointed  out  that  the  rolled  base  affords  an  oppor- 
tunity for  utilizing  local  materials  in  place  of  a  more 
expensive  concrete  base.  A  bedding  course,  1  to  2  in. 
thick,  of  sand,  stone  or  .slag  screenings  is  usually  em- 
ployed, the  prevailing  thickness  of  the  base  course  itself 
being  6  in. 

Like  every  other  pavement  type,  the  report  points 
out,  best  results  have  been  secured  when  conditions 
make  possible  a  firm,  stable  foundation  at  all  seasons  of 
the  year,  such  as  may  be  obtained  with  a  sandy  soil  in  a 
gently  rolling  country  where  satisfactory  natural  drain- 
age may  be  secured.  Under  these  conditions  the  rolled- 
base  type  is  apparently  giving  satisfactory  service  even 
under  heavj'  traffic  provided  a  flexible  wearing  surface 
is  secured  by  the  use  of  a  bituminous  filler.  This 
statement  would  seem  to  be  justified  by  the  behavior 
of  the  roads  in  southern  Ohio,  especially  in  the  vicinity 
of  Camp  Sherman,  where  they  carried  very  heavy  traf- 
fic during  the  war.  The  6-in.  compacted  gravel  or  stone 
bases  of  these  roads  seem  to  be  adequate. 

The  national  road  in  Muskingum  County  is  an  ex- 
ample of  the  rolled-base  type  under  rather  unfavorable 
soil  conditions.  Several  samples  taken  along  the  road 
show  that  the  soil  grades  about  midway  between  the 
sandy  soils  of  Ross  County  and  the  heavy  clay  soils  of 
Trumbull  and  Cuyahoga  Counties.  The  excellent  natu- 
ral drainage  afforded  by  the  rolling  country  through 
which  the  road  passes  is  probably  largely  responsible 
for  the  fact  that  no  major  foundation  failures  have 
occurred.  There  are  no  closed  depressions  or  swamps 
to  hold  the  water  in  the  subgrade  and  thus  lessen  its 
bearing  power. 

In  northeastern  Ohio  a  somewhat  wider  range  of 
conditions  is  encountered.  Probably  the  worst  com- 
bination of  poor  soil  and  poor  drainage  with  heavy 
traffic  was  observed  in  Trumbull  County.  Here  the 
road  ran  through  a  vrry  flat  country  permitting  almoet 
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no  natura]  drainage,  while  the  soil  was  a  very  heavy 
clay.  In  the  face  of  such  conditions,  the  report  states, 
it  is  remarkable  that  the  road  has  held  as  well  as  it  has. 

In  summing  up  the  results  of  their  study,  Messrs. 
Goldbeck  and  Jackson  present  the  following  conclusions : 

"The  rolled-base  type,  provided  it  is  properly  placed 
and  compacted,  is  a  suitable  type  for  brick  construction 
where  soil  conditions  are  favorable  and  good  natural 
drainage  may  be  obtained.  Under  these  conditions  a 
6-in.  compacted  rolled  base  should  be  adequate,  pro- 
vided a  2-in.  sand  or  screenings  cushion  is  used. 

"The  rolled  base  may  be  successfully  used  under 
ordinary  road  conditions,  provided  the  thickness  of  the 
base  is  adjusted  to  meet  the  probable  traffic  require- 
ments. An  8  to  10-in.  compacted  base  with  an  ad- 
ditional 2  in.  of  cushion  should  suffice  under  all  but 
trunk  line  highways  subjected  to  very  heavy  traffic. 

"Whenever  a  rolled  base  is  used  a  bituminous  rather 
than  a  grout  filler  should  be  employed  in  order  to  pro- 
vide a  flexible  section  throughout. 

"In  general  asphalt  fillers  are  more  satisfactory  than 
tar  or  tar-mastic  fillers,  owing  to  the  tendency  of  the 
latter  either  to  chip  out  or  flow  in  hot  weather. 

"Very  inferior  material,  as  measured  by  laboratory 
tests,  may  be  successfully  used  as  base  m-aterial  for 
brick  roads." 


New  Type  Continuous  Concrete  Mixer 

FOR  some  years  a  new  type  of  concrete  mixer  has  been 
successfully  used  in  Europe,  mainly  in  Switzerland 
and  France.  It  is  continuous  in  action,  but  differs  from. 
other  machines  in  that  it  provides  precise  measurement 
and  proportioning  of  aggregate  and  that  the  already 
wetted  and  individually  separated  aggregate  particles 
are  passed  through  a  cloud  of  cement  blown  in  from  the 


The  aggregate  is  introduced  at  the  left  in  the  double 
hopper  there,  one  part  for  the  sand,  the  other  for  the 
broken  stone.  The  hopper  is  equipped  with  a  shaking 
apron  feeder  operated  by  a  connecting  rod  from  the 
main  drive  shaft.  There  are  levers  that  open  or  close 
the  two  hopper-doors  and  thus  proportion  the  absolute 
and  relative  quantities  of  the  aggregates  delivered  to 
the  boot  of  the  elevator.  This  chain  and  bucket  elevator 
lifts  the  coarse  and  fine  ingredients  some  10  ft.  up  into 
the  steep  chute  that  carries  the  sprinkler  pipe  which 
continually  moistens  the  aggregates.  The  mixing  drum, 
mounted  in  the  middle  of  the  machine,  is  provided  with 
a  short  screen  cone  separating  through  its  varying 
apertures  the  particles  of  the  aggregate  so  as  to  facili- 
tate their  coating  with  cement.  By  the  combined  action 
nf  the  plow  blades  inside  of  the  drum  and  its  inclined 
position  together  with  the  slow  rotating  movement  the 
aggregate  not  only  mixes  thoroughly  but  also  advances 
stepwise — by  successive  lifts  and  drops  towards  the  dis- 
charge end. 

The  cement  is  emptied  from  the  sacks  or  barrels  into 
the  trough  at  the  right-hand  upper  end  of  the  machine, 
and  is  constantly  agitated  and  broken  up  by  two  screws 
feeding  the  dry  powder  to  two  measuring  gages  (pro- 
vided with  indicators,  fingers  and  set  screws)  that  posi- 
tively proportion  the  am.ount  of  binding  medium  in  the 
concrete.  A  fan  blows  into  the  mixing  drum  a  constant 
stream,  of  air  loaded  with  the  cement  delivered  by  the 
screws.  In  this  cloudy  atmosphere  saturated  with  the 
binding  agent  the  aggregate  repeatedly  drops  in  its 
steady  advance  towards  the  discharge  hopper. 


Work  of  Michigan  State  Sanitary  Engineers 

A  summary  of  the  work  done  in  1921  by  the  Sanitary 
Engineering  Division  of  Michigan  under  the  direction 
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CONTINUOUS    CONCRETE   MIXER    IN    WHICH    AGGREGATE    PASSES   THROUGH   CLOUD    OF   CEMENT 


opposite  end  of  a  slow-rotating  cylinder.  The  accom- 
panying description  and  diagram  were  furnished  by 
.Joseph  F.  Shadgen,  New  York  City,  who  is  preparing  to 
put  the  machine  on  the  American  market.  The  machine 
is  known  as  the  Aero  mixer  and  is  the  invention  of  E. 
Springer.    It  is  made  by  Couturier,  Aebi  &  Co.,  Paris. 

The  diagram  represents  a  machine  with  an  hourly 
capacity  of  from  8  to  12  cu.yd.  of  semi-dry  concrete. 


of  C.  M.  Baker,  state  sanitary  engineer,  shows  that 
of  18.5  investigations  made.  115  oi-'62.1  per  cent  had 
to  do  with  industrial  wastes  (as  compared  with  48.6 
per  cent  in  1920) ;  44  or  23.8  per  cent  with  sewerage 
and  26  or  14.1  per  cent  with  water  supplies.  Of  the 
industrial  waste  investigations.  93  or  .50.3  per  cent  of 
all  investigations,  had  to  do  with  milk  plants  and  17 
or  9.2  per  cent  with  canneries. 


February  16,  1922 


ENGINEERING     NEWS-RECORD 


275 


JVhat  Industry  Thinks  of  Engineering  Education 

Abstracts  of  Two  Papers,  Both  by  Industrial   Executives,  Read  at  the 
Recent  Annual  Meeting  of  the  American  Society  of  Mechanical  Engineers 


Professional  Engineering  Service 
for  the  Industries 

By  Francis  C.  Pratt 

General  Electrii   Co..  Schenectady,  N.   Y, 

WHILE  familiarity  with  apparatus  obtained  from 
laboratory  work  eomcident  with  undergraduate 
studies  is  of  great  value  in  giving  the  student  more  appre- 
ciative knowledge  of  his  subjects,  as  are  also  frequent 
visits  to,  and  summer  work  in,  industrial  establishments 
during  the  undergraduate  period,  yet  I  am  confident  that 
nothing  which  the  colleges  can  give  can  take  the  place  of 
the  practical  experience  gained  in  the  atmosphere  of  an 
industrial  organization,  bringing  with  it  an  intimate  knowl- 
edge of  both  methods  and  men  with  which  and  with  whom 
one's  life  work  is  to  be  associated.  In  my  opinion  the  time 
in  college  is  so  valuable  that  it  should  be  primarily  devoted 
to  those  things  which  can  only  be  acquired  later  with  a 
great  deal  of  difficulty.  My  observations  also  lead  me  to 
the  conclusion  that  the  percentage  of  those  who  fail  to 
obtain  a  reasonable  success  is  greater  in  the  group  of 
men  of  mediocre  ability  but  narrowly  specialized  education 
than  in  almost  any  other  group  coming  within  my  knowl- 
edge. Such  men  unless  extraordinary  vigilance  is  exercised 
by  those  in  charge,  become  permanently  attached  to  an 
organization  doing  specialized  work  for  which  they  have 
no  particular  adaptability,  clogging  the  opportunities  for 
younger,  more  able,  and  progressive  men  to  advance.  It 
would  have  been  far  better  for  such  a  man  if  the  head 
of  the  department  had  at  the  end  of  one  or  two  years 
of  employment,  recognized  the  circumstances  and  frankly 
informed  him  that  he  was  not  likely  to  make  a  success 
in  the  professional  work  which  he  had  undertaken,  and 
advised  him  to  enter  into  some  other  vocation. 

Too  E,vRLY  Specialization 

If  I  were  to  make  a  broad  criticism  of  our  methods  of 
engineering  education  as  they  exist  today,  I  should  base 
it  upon  too  early  specialization  of  the  student  resulting  in 
the  turning  out  of  a  disproportionate  number  of  men  of 
the  class  to  which  I  have  just  referred,  that  is,  those  of 
mediocre  ability  and  narrow  specialized  education. 

I  should  be  disposed  to  strongly  criticize  another  condi- 
tion in  our  colleges  which  I  recognize  as  an  exceedingly 
difficult  one  to  overcome,  and  that  is,  as  the  result  of 
the  high  degree  of  standardization,  induced  perhaps  by  the 
numbers  who  have  to  be  taught,  the  more  brilliant  men 
in  the  class  are  retarded  in  their  progress  by  the  require- 
ments of  a  standard  which  can  be  met  by  the  less  capable 
student.  If  we  are  not  only  to  attain,  but  also  maintain, 
Kreat  eminence  in  the  engineering  professions  in  America, 
we  should  and  I  think  must,  devise  some  means  whereby 
the  more  promising  student.?  can  with  greater  facility 
advance  with  breadth  and  thoroughness  in  their  work. 

It  is,  I  think,  significant  that  in  the  organization  with 
which  I  am  in  daily  contact,  a  noticeable  number  of  our 
most  accomplished  theoretical  engineer.^  and  research 
laboratorians  have  either  pursued  post-graduate  studies  in 
European  universities,  or  else  have  had  all  of  thrir  .scholastic 
training  abroad.  This  may  suggest  an  oj/portunily  for 
American  educational  institutions  which  is  not  fully  met 
at  the  present  time.  In  this  connection  I  think  that  the 
colleges  should  resist  the  temptation  to  enter  into  special- 
ized fields  which  are  adequately  covered  by  kindred  institu- 
tions, and  that  better  results  would  follow  if,  in  general, 
each    endeavored    to    maintain    the   stronircst    possible   staff 


of  teachers  to  give  the  most  thorough  instruction  in  the 
fundamentals  of  the  sciences,  engineering,  economics  and 
languages,  and  confine  its  specialization  to  such  work  as 
It  is  pre-eminently  fitted  to  carry  out. 

The  industries  need  administrative  men  well  versed  in 
the  sciences  and  in  engineering,  in  order  that  they  may 
lend  appreciative  and  sjTnpathetic  support  to  the  technical 
developments,  which  are,  in  fact,  the  very  life  blood  of 
the  industry  and  on  which  its  future  primarily  depends. 
That  the  colleges  of  the  country  are  alive  to  this  need,  is 
evidenced  by  the  number  of  com-ses  which  have  in  recent 
years  been  established,  teaching  the  fundamentals  of  the 
sciences,  engineering,  economics  and  languages,  and  vari- 
ously referred  to  under  the  names  of  administrative  en- 
gineering, commercial  engineering,  or  other  courses. 

A  carefull  study  of  a  large  number  of  college  graduates 
employed  at  the  several  works  of  the  General  Electric 
Company  indicates  that  our  educational  institutions  are  de- 
veloping young  men  of  real  ability  for  the  industry.  The 
suggestion  that  is  sometimes  made  to  reduce  the  amount 
of  cultural  studies  in  order  to  specialize  more  intensively  on 
technical  subjects,  is  not  viewed  with  favor. 

The  time  in  college  is  of  such  value  that  it  should  be 
primarily  devoted  to  those  things  which  can  only  be  ac- 
quired later  with  great  difficulty.  At  best,  the  student 
cannot  hope  to  attain  in  college  the  well  rounded  knowledge 
and  practical  e.xperience  that  are  to  be  gained  in  an  in- 
dustrial organization. 

A  broad  criticism  of  methods  of  engineering  education 
is  that  it  undertakes  too  early  specialization  of  the  student. 
Another  is  that  lack  of  facility  offered  to  the  more  capable 
student   to   advance   rapidly. 


Engineering  Education  as  Viewed 
by  the  Industrialist 

By  J.  E.  Otterson 

Pre.sldent.    Winclipster    Kcpiating    .\img  Co. 

THE  pedagogue  is  interested  primarily  in  the  process 
of  education.  The  industrialist  is  interested  primarily 
in  its  product.  The  student  upon  graduation,  must  pass 
from  the  supervision  of  the  pedagogue  to  the  critical  survey 
of  the  industrialist. 

It  seems  fair  to  assume  that  the  purpose  of  education  is 
something  more  than  the  mere  acquisition  of  knowledge. 
The  industrialist  is  obliged  to  look  for  something  more.  The 
student  is  likely  to  find  upon  graduation  that  those  things 
which  he  has  regarded  as  the  purposes  of  the  educational 
processes  through  which  he  has  passed,  now  become  only 
a  means  for  the  accomplishment  of  the  real  purposes  of 
life.  It  is  in  developing  this  change  of  viewpoint  that  the 
student  is  likely  to  meet  with  disappointment,  perhaps  dis- 
couragement, and  during  this  period  the  industrialist  finds 
difficulty  in  adapting  the  student  to  his  utilitarian  purpose. 
Knowledge  is  not  of  itself  a  qualification  for  large  re- 
sponsibility in  industry.  The  encyclopedic  type  of  mind 
which  merely  records  impressions  and  facts  brought  before 
it  may  lack  those  qualities  of  imagination  and  initiative 
so  essential  to  the  acromplishment  of  practical  things 
under  adverse  conditions,  which  do  not  always  evidence 
strict  confiirmity  to  the  laws  of  governing  recognized  and 
recorded  knowledge.  Something  more  is  required  than 
that  type  of  mind  which  is  merely  a  reservoir  containing 
a  large  amount  of  knowledge  in  a  static  state.  Modem 
industry    is    dynamic    and    moves    at    a    tremendous    pace 
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We  want,  therefore,  the  type  of  mind  that  will  be  im- 
mediately energized  when  the  current  is  turned  on;  the 
motor  type  rather  than  the  storage-battery,  and  when  the 
individual  progresses  to  larger  responsibility  he  may  be 
called  upon  to  animate,  magnetize  and  electrify  other 
minds  about  him,  and  to  develop  the  qualities  of  generation 
as  well  as  those  of  motivity. 

The  Encyclopedic  Mind 

There  are  doubtless  certain  occupations  in  life  where 
the  possession  of  accumulated  knowledge  is  both  desirable 
and  essential,  but  in  industry  this  quality  alone  will  not 
carry  the  applicant  beyond  the  lower  orders  of  subordina- 
tion. He  will  take  his  place  among  those  student  clerical 
types  that  are  the  handbooks  of  industry;  much  thumbed 
and  used  and  frequently  showing  signs  of  wear  and  tear 
and  dilapidation;  referred  to  for  statement  of  facts  or 
formulation  of  laws  but  in  the  emei-gencies  of  everyday 
life  frequently  passed  by  in  the  race  for  accomplishment. 
Such  are  not  the  positions  in  industry  that  are  difficult  to 
fill.  The  encyclopedic  type  is  sufficiently  common  to  meet 
the  need  and  in  the  search  for  the  type  with  initiative, 
vision,  imagination  and  dynamic  force,  the  industrialist 
must  apply  other  methods  than  those  of  the  school-room 
examination.  The  industrialist  is  concerned  more  with  the 
effect  of  the  educational  processes  upon  the  habits  and 
character  of  the  applicant  than  he  is  with  the  degree  of 
learning  which  he  has  attained.  The  industrialist  is  in- 
terested in  mental,  physical  and  moral  character  rather 
than  in  pure  intellectualism;  more  in  the  ability  to  acquire 
knowledge  quickly  through  application  and  concentration 
than  in  the  immediate  possession  of  knowledge. 

The  habits  of  industry  should  have  as  their  foundation 
the  habits  of  the  student  who  is  preparing  for  industrial 
work.  In  passing  from  student  life  to  industrial  life  he 
should  be  able  to  do  so  successfully  by  continuation  of  the 
habits  he  has  acquired  in  his  college  training  rather  than 
by  a  radical  change  that  places  him  in  an  unfamiliar  en- 
vironment  of  work   and   activity. 

His  college  life  should  be  something  more  than  a  mere 
signal  drill.  He  needs  the  scrimmage  and  the  actual  game 
to  develop  his  full  qualities. 

Without  endeavoring  at  this  point  to  place  the  responsi- 
bility, the  college  graduate  who  is  an  applicant  for  an 
industrial  position  all  too  frequently  shows  no  knowledge 
of  the  work  to  be  done  in  the  field  which  he  is  about  to 
enter.  He  evidences  no  particular  desire,  ambition  or 
purpose  and  he  has  little  knowledge  of  the  direction  in 
which  he  is  going  or  desires  to  go.  If  an  opening  is  offered 
him,  he  has  no  capacity  of  judgment  as  to  his  adaptability. 
He  is  generally  quite  willing  to  leave  the  question  of  his 
future  work  in  life  to  the  hurried  determination  of  the 
industrialist,  who  in  a  ten-minute  interview  may  attempt  to 
analyze  his  character  and  assign  him  to  a  task  in  which 
all  parties  concerned  hope  that  he  may  be  successful. 
Obviously  this  is  an  uncertain  and  unscientific  method  of 
directing  the  human  forces  set  free  by  college   education. 

Small  wonder  that  so  many  find  themselves  in  uncon- 
genial employment,  ending  in  discontent,  perhaps  discour- 
agement, changing  from  one  class  of  work  and  finally 
from   one  job   to   another  without  direction   or   control. 

A  force  is  defined  by  its  magnitude  and  direction.  I  am 
not  complaining  as  to  the  magnitude  of  this  tremendous 
human  force  launched  into  the  world  with  each  graduating 
class,  but  I  do  regret  the  wasted  energy  that  results  from 
its  lack  of  direction.  Whose  responsibility  is  it  then  to 
give  it  direction?  Who  is  to  sight  the  gun?  Who  is  to 
lay  it  upon  the  target?  Some  such  directing  hand  is  neces- 
sary if  we  are  not  to  be  content  with  mere  intellectual 
fireworks. 

The  College's  Responsibility 

It  is  of  course  a  question  as  to  how  far  the  college  is 
expected  to  go  in  fitting  men  to  take  their  places  in  a 
particular  line  of  industry.  In  the  ordinary  four-year 
college  course  it  is  fair  to  assume  that  the  college  can 
do  little  more  than  lay  the  foundation  for  subsequent  in- 


tensive training  and  development  for  a  particular  work. 
I  am  very  definitely  opposed  to  the  shaping  of  educational 
processes  toward  training  for  a  specialized  type  of  work 
before  there  has  been  laid  a  foundation  of  general  knowl- 
edge and  comprehension.  The  specialization  should  come 
after  a  certain  degree  of  intellectual  maturity  has  been 
reached.  I  do  feel,  however,  that  at  the  same  time  the 
mind  is  being  molded  and  stored  with  knowledge,  an 
effort  should  be  made  to  determine  the  talents  and  char- 
acteristics that  must  be  the  controlling  factor  in  the 
student's  later  life,  and  an  opportunity  given  for  the  de- 
velopment of  those  qualities  that  will  ultimately  express 
the  real  character  of  the  individual. 

Our  college  tests  and  e.xaminations  are  primarily  directed 
toward  the  determination  of  mental  attainments  as  measured 
by  the  extent  of  acquired  knowledge.  I  am  making  a 
plea  for  the  development  of  tests  of  a  different  character 
calculated  to  determine  the  student's  potentiality  rather 
than  his  static  state.  These  tests  would  be  in  the  nature 
of  or  the  basis  of  a  psychoanalysis  of  the  student's  char- 
acter through  observation  of  his  manner,  personality, 
physiognomy,  heredity,  environment  and  college  career. 
These  should  be  matters  of  constant  observation  and  record, 
with  particular  reference  to  progress  and  development. 
These  observations  and  records  should  be  the  constant 
study  of  a  skilled  psychologist  or  psychoanalyst  who  would 
take  occasion  to  periodically  counsel  with  the  student  as 
to  his  predominant  characteristics  and  talents  assisting 
and  directing  him  to  their  higher  development. 

The  Engineer  and  the  Executive 

Two  distinct  types  are  constantly  being  recognized  in 
industry,  namely,  the  engineering  type  and  the  executive 
type. 

The  engineering  type  of  man  works  for  the  solution  of 
a  single  technical  or  engineering  problem  and  is  concerned 
with  the  determination  of  the  solution  rather  than  the 
application  of  that  solution  to  practical  activities.  The 
true  type  has  the  capacity  to  concentrate  continuously 
on  a  single  problem  until  the  solution  has  been  reached. 
He  is  interested  in  the  determination  of  cause  and  effect 
and  of  the  laws  that  govern  phenomena.  He  is  disposed 
to  be  logical,  analytical,  studious,  synthetical  and  to  have 
an  investigating  turn  of  mind.  The  predominating  char- 
acteristic that  distinguishes  him  from  the  executive  is 
Ins  ability  to  concentrate  on  one  problem  to  the  exclusion 
of  others  for  a  protracted  pei'iod,  to  become  absorbed  in 
that  problem  and  to  free  his  mind  of  the  cares  of  other 
problems.  He  does  not  submit  readily  to  the  routine  per- 
formance of  a  given  quality  of  work.  He  deals  with  laws 
and  abstract  facts.  He  works  from  textbooks  and  original 
sources  of  information.  Such  men  are  Edison,  Steinmetz, 
the  Wright  brothers,  Curtis,  Bell,  Pupin,  Fessenden,  Brown- 
ing. These  men  are  the  extreme  of  the  engineering  type, 
they  have  enormous  imagination,  initiative,  constructive 
powers. 

The  executive  type  takes  the  conclusions  of  the  engineer 
and  the  laws  developed  by  the  engineer  and  applies  them 
to  the  multitude  of  practical  problems  that  come  before 
him.  His  chief  characteristic  is  that  he  works  with  a 
multitude  of  constantly  changing  problems  at  one  time. 
He  concentrates  on  one  problem  after  another  in  rapid 
succession.  In  many  instances  he  has  not  the  time  to 
obtain  all  of  the  facts  and  he  must  arrive  at  a  conclusion 
or  make  a  decision  based  upon'  partial  knowledge.  He 
must  rapidly  assimilate  available  facts  and  fill  in  what  is 
lacking  from  the  ripeness  of  his  own  experience,  frequently 
calling  upon  his  powers  of  judgment/  and  even  intuition. 
He  is  a  man  of  action,  boldness,  ingenuity,  force,  determina- 
tion, aggressiveness,  courage,  decision;  he  is  possessed  with 
the  desire  to  get  things  done,  impatient  of  delay.  He 
works  from  a  handbook,  a  newspaper  or  nothing  at  all. 
Such  men  are  Schwab,  Goethals,  Pershing,  Farrell,  Hinden- 
burg,  Hoover. 

If  we  have  accomplished  nothing  more  than  to  assist 
the  bov  to  determine  whether  he  is  a   potential  engineer 
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or  an  executive,  it  seems  to  me  that  we  have  gone  far. 

The  question  of  whether  a  man  has  been  trained  in 
mechanical  engineering  or  electrical  engineering  is  not 
half  so  important  as  whether  he  is  a  real  engineer  or  a  real 
executive.  I  am  sure  that  we  are  all  acquainted  with 
hundreds  of  young  men  who  have  made  their  success  in 
some  other  branch  of  engineering  endeavor  than  that  in 
which  they  received  technical  training,  and  I  feel  quite 
safe  in  saying  that  the  qualities  of  character  determine 
a  man's  success  rather  than  the  particular  kind  or  extent 
of  technical  knowledge  that  he  has  received  in  college. 

Perhaps  at  the  same  time  that  the  suggestion  is  made 
for  ths  amplification  of  college  training  so  as  to  include 
the  psychoanalytical  treatment  of  the  student,  it  would 
not  be  out  of  place  to  suggest  that  industry  take  up  a 
similar  work  on  its  own  account  and  for  its  own  purposes, 
with  a  view  to  confirming  or  supplementing  the  determina- 
tions made  in  the  course  of  college  life.  It  seems  obvious 
that  there  is  a  community  of  interest  as  between  the 
student,  the  pedagogue  and  the  industrialist,  and  that  all 
are  seeking  the  same  end,  namely,  the  development  to  the 
full  capacity  of  the  individual  for  accomplishment. 

We  seek  only  to  avoid  the  wasted  energies,  the  wasted 
years  and  the  wasted  lives;  the  discredit  to  educational 
institutions  and  the  loss  to  industrial  and  national  life.  The 
limitation  upon  industrial  accomplishment  today  is  men 
and  the  industrialist  is  call'ng  for  your  assistance  in 
minimizing  this  limitation.  We  require  men  rather  than 
students  and  intellectualists.  Will  you  give  thought  to 
the  direction   of  the  human   forces   which   you   generate? 


in.  c.  to  c.  of  rails  on  concentric  runways  having  radii  of 
137  ft.  li  in.  and  211  ft.  5|  in. 

Another  function  of  the  variable  gears  is  to  correct 
the  tendency  of  traveling  cranes  to  get  out  of  square 
with  their  tracks,  this  tendency  existing  whether  the 
runway  is  straight  or  curved.  Such  an  inaccurate  posi- 
tion may  be  due  to  unequal  wear  of  the  wheels,  to  the 
trucks  not  being  exactly  square  to  the  girder,  or  to  the 
crane  being  operated  at  high  speed  with  a  heavy  load 
near  one  end. 

To  permit  squaring  or  adjusting  the  crane  bridge, 
the  short  shaft,  B,  is  made  in  two  part.s  connected  by  a 
clutch,  X.  A  similar  clutch,  Y,  provides  for  connecting 
the  ends  of  the  two  longitudinal  driving  shafts.  For 
a  crane  operating  on  a  curved  runway,  this  latter  clutch 
would  normally  be  inoperative,  but  for  a  crane  on  a 
straight  runway  it  would  be  normally  in  action,  forming 
in  effect  a  single  driving  shaft.  By  the  use  of  the 
clutches  either  end  of  the  crane  bridge  may  be  moved 
independently  to  bring  the  crane  square  with  or  radial 
to  its  runways. 

Simplicity  of  design  and  inteixhangeability  of  gears 
are  among  the  advantages  claimed  for  this  system,  which 
is  the  invention  of  R.  W.  Vails,  vice-president  and  con- 
sulting engineer  of  the  Champion  Engineering  Co.,  Ken- 
ton, Ohio. 


Traveling  Crane  Has  Radial  Path 

A  10-TON  electric  overhead  traveling  crane  which 
operates  on  a  circular  track  but  has  all  its  wheels 
of  the  same  diameter  is  a  special  feature  of  the  new 
roundhouse  of  the  Pennsylvania  Railroad  System  at 
Columbus,  Ohio.     In  some  previous  roundhouse  cranes 
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circular  travel  has  been  provided  for  by  using  truck 
wheels  of  larger  diameters  cm  the  outer  end  of  the  crane 
or  by  using  a  larger  driving  pinion  on  the  outer  end  of 
the  driving  .shaft. 

In  the  new  design,  the  usual  longitudinal  shaft  ex- 
tending the  full  length  of  the  crane  girder  or  bridge 
is  replaced  by  two  shafts,  each  half  the  length  of  the 
crane  and  separately  geared  but  driven  by  one  motor. 
This  arrangement  is  shown  by  the  accompanying  draw- 
ing.s.  The  motor  shaft,  A,  Is  coupled  tr.  a  short 
shaft,  E,  on  which  are  keyed  two  pinions  of  different 
diameters,  C  and  D.  The  smaller  pinion,  D,  engages 
a  spur  or  gear  wheel,  E,  on  a  shaft.  F,  extending  to  the 
inner  end  of  the  crane.  On  the  farther  end  of  the  shaft 
is  a  pinion  engaging  a  gear  on  one  of  the  truck  wheels. 
The  larger  pinion,  C,  on  the  shaft,  B,  engages  a  gear 
wheel,  C,,  on  a  shaft,  H,  which  extends  to  the  outer  end 
of  the  crane  and  is  geared  to  one  of  the  truck  wheels 
at  that  end. 

The  two  driving  pinions  and  their  gear  wheels  are  so 
proportioned  as  to  give  the  required  peripheral  speeds 
for  the  inner  and  outer  ends  of  the  crane.  In  the 
Columbus  roundhou.se,  the  crane  has  a  span  of  74  ft.  4i 


Two-Story  Bunk  Houses  Economical 
On  Steep  Sidehills 

IN  CONSTRUCTION  camps  maintained  in  high  al- 
titudes, the  Southern  California  Edison  Co.  has  adop- 
ted two-story  bunk  houses  as  standard.  The  reasons 
are  that  K\)  foundation  and  roof  costs  are  practically 
halved  by  thus  doubling  the 
floor  area,  and  (2)  heating 
can  be  done  more  easily  and 
economically  in  the  larger 
houses.  Because  of  the  con- 
siderable amount  of  dimen- 
sion lumber  required,  founda- 
tion costs  become  an  impor- 
tant factor  where  the  camp 
has  to  be  located  on  a  steep 
sidehill.  In  the  high  altitudes  the  roofs  are  compar- 
atively costly  due  to  the  necessity  for  taking  care  of 
.snow  loads.  With  the  smaller  area  required,  a  two- 
story  bunk-house  camp  can  at  times  be  located  where 
there  would  not  be  room  for  a  more  extended  arrange- 
ment. The  house  of  standard  design  accommodates  16 
men  and  conforms  to  all  the  requirements  imposed  by 
the  California  Immigration  and  Housing  Commission. 
One  disadvantage  of  the  two-story  bunk  house  lies 
in  the  fact  that  the  floor  of  the  second  story  must  be 
made  tight,  a  condition  not  always  easily  obtained  with 
the  green  lumber  commonly  used  in  building  camps. 


Exports  for  1921  Above  Pre-War  Average 

Although  the  amount  and  value  of  1921  exports  were 
below  figures  for  the  preceding  two  years  they  were  in 
general  far  above  pre-war  averages.  According  to  a 
study  made  by  the  foreign  commerce  department  of 
the  Chamber  of  Commerce  of  the  United  States,  out 
of  twenty  principal  exports  only  five  show  a  decline, 
as  measured  in  value,  during  the  .January  to  September 
period  over  the  same  nine  months  of  1909-1913. 
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Design  and  Construction  of  Welded  Steel  and  Wood-Stave 
Pipe  Line  for  Butte  Water  Co. 

Wood-Stave  Pipe  Up  To  300  Ft.  Head  and  Above  That  Lap-Welded  Steel  With  Welded  End  Joints 
— Regulating  Chambers  on  Wood  Pipe  Expansion  Joints  at  Crucial  Points  On  Steel  Pipe 

By  Eugene  Cakroll 

Vice-President  and  Manager  Butte  Water  Co..  Butte,  Mont. 


CONTINUOUS  banded  redwood  stave  pipe  for  heads 
under  300  ft.  and  lap-welded  steel  pipe,  with  welded 
circumferential  joints,  for  heads  from  300  to  841  ft. 
is  used  on  the  Big  Hole  pipe  line  No.  2  of  the  Butte 
Water  Co.,  of  Butte,  Mont.,  built  in  1920,  and  in  suc- 
cessful continuous  use  since  that  time.  A  limited 
number  of  regulating  chambers  on  the  wood  pipe  and 
of  expansion  joints  at  crucial  points  on  the  steel  pipe 
were  features  of  the  design.  Many  construction  diffi- 
culties were  met  and  overcome  on  account  of  the  rough 
country  over  which  the  pipe  wa-.  laid,  labor  troubles, 
and  the  short  working  season,  the  latter  being  due  to 
the  latitude  and  to  the  altitude  of  some  5,000  to  7,000 


the  pipe  line  between  the  two  reservoirs  is  therefore 
regulated  by  one  valve  at  the  lower  or  Butte  end  of  the 
conduit.  A  great  reduction  in  the  cost  of  the  pipe  line 
was  effected  by  these  regulation  chambers,  which,  to- 
gether with  the  wood-stave  pipe  line,  have  now  been  in 
successful  use  for  21  years. 

The  success  of  conduit  No.  1  led  to  a  duplication  of 
its  general  design  for  No.  2.  The  relative  costs  of  wood 
and  steel  pipe  in  1920  made  it  desirable  to  use  wood- 
stave  pipe  up  to  heads  of  300  ft.  in  the  new  pipe  line,  as 
compared  with  250  ft.  in  the  old  one.  This  permitted  a 
change  in  the  location  of  portions  of  the  new  line  which 
saved  3,912  ft.  in  its  length.     In  conduit  No.  1,  74  per 
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ft.  This  article  will  deal  with  the  design  and  con- 
struction of  the  pipe  line,  which  for  the  first  3,000  ft.  is 
a  force  main  under  a  maximum  static  head  of  841  ft., 
and  then  a  gravity  line,  the  total  length  being  nearly 
26i  miles,  the  diameters  24  and  26  in.,  and  the  nominal 
capacity  8  m.g.d.,  like  the  first  pipe  line  between  the 
same  two  points. 

This  ^arlier  conduit — Big  Hole  pipe  line  No.  1 — 
was  completed  in  1900.  It  consists  of  3,000  ft.  of  26-in. 
force  main  then  43,300  ft.  of  26-in.  pipe  to  the  South 
Fork  reservoir,  then  97,470  ft.  of  24-in.  pipe  to  the  West 
Side  distributing  reservoir,  a  total  of  about  27  miles. 
Banded  continuous  stave  redwood  pipe  was  used  for 
heads  up  to  250  ft.  and  riveted  steel  for  higher  heads. 
Of  the  97,470  ft.  of  gravity  main,  63,566  ft.  were  wood- 
stave  pipe. 

To  make  feasible  the  use  of  so  much  low-pressure 
pipe  the  writer  designed  regulating  chambers  to  keep 
the  pressure  down  to  what  was  then  considered  as 
safe  limits  for  the  wood  pipe.  These  chambers,  of 
which  there  were  four  in  the  97,440  ft.  between  the 
South  Fork  and  West  Side  reservoirs,  were  placed 
near  the  hydrauiic  grade  line.  They  consist  of  a 
balanced  valve  operated  by  a  float  in  a  chamber  on  the 
outlet  side.  Each  chamber  has  an  overflow  which,  if 
the  valve  fails  to  work,  will  prevent  an  excess  of 
pressure  on  the   pipe   line   below.     The  discharge   of 


cent  is  wood-stave  pipe,  while  SH  per  cent  of  No.  2  is 
of  wood.  For  pressures  higher  than  300  ft.  lap-welded 
steel  pipe  was  adopted  at  a  material  saving  in  cost  over 
either  cast-iron  or  riveted  steel  pipe.  For  end  joints, 
welding  was  adopted,  as  being  considerably  less  expen- 
sive than  any  other. 

The  objection  to  the  welded  circumferential  joint 
was  the  necessity  of  taking  care  of  the  expansion  and 
contraction  in  this  line,  with  no  precedent  to  govern 
from  the  fact  that  there  is  no  line  in  existence  of  as 
large  a  diameter  as  24-in.,  carrying  water  in  which 
welded  joints  are  used.  The  welded  joint  has  proved 
to  be  a  success  in  smaller  diameters,  being  largely  used 
for  gas  and  oil  lines  in  various  parts  of  the  country. 
In  these  smaller  pipes,  the  contraction  and  expansion 
is  taken  care  of  generally  by  the  variation  in  the  align- 
ment of  the  pipe  itself,  the  flexibility  of  the  pipe  and 
curvature  being  sufficient  to  take  care  of  the  ordinary 
contraction  and  expansion  after  laying. 

The  variation  in  the  temperature  of  the  water 
supplied  to  Butte  does  not  exceed  20  deg.  F.  between 
the  coldest  and  warmest  water  during  the  year,  and 
we  believe  that  after  the  pipe  is  laid  in  a  trench,  covered 
by  a  2-ft.  minimum  backfill,  and  filled  with  water, 
the  contraction  and  expansion  is  negligible.  The 
cost  of  a  welded  joint  is  not  as  great  as  an  ordinarj* 
lead  joint,  which  could  not  be  used  ■with  pressures  of 
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more  than  450  ft.  without  reinforcement.  The  cost  of 
reinforced  lead  joints,  flange  joints,  or  other  heavy 
pressure  joints  for  steel  pipe  is  excessive. 

In  designing  the  line,  it  was  decided  to  make  all 
connections  between  the  steel  pipe  and  castings,  such 
as  valves,  cast  elbows,  and  other  fittings,  with  flange 
joints,  protecting  such  connections  with  expansion 
joints  on  each  side.  Deeming  it  impossible  in  a  pipe 
line  of  this  character  intelligently  to  place  expansion 
joints  at  points  necessary  to  take  care  of  any  strains 
caused  during  construction,  it  was  decided  to  build  the 
line  without  expansion  joints  and,  after  the  line  was 
placed  in  operation,  to  insert  expansion  joints  at  such 
points  as  the  action  of  the  pipe,  after  laying,  would 
show  necessary. 

The  new  pipe  line  has  a  total  length  of  139,958  ft. 
or  24.6  miles,  of  which  25,736  ft.  are  of  steel  and 
114,222  ft.  of  wood.  In  more  detail,  there  are  3,525 
ft.  of  26-in.  and  22,211  ft.  24-in.  lap-welded  steel  pipe, 
manufactured  by  the  National  Tube  Co.,  and  43,422  ft. 
of  26-  and  70,800  ft.  of  24-in.  banded  continuous  stave 
redwood  pipe,  made  and  installed  by  the  Redwood 
Manufacturers'  Co.  of  San  Francisco.  The  26-in.  pipe 
extends  from  the  Big  Hole  pump  station  to  the  South 


is  sufficient  water  at  Divide  Creek,  thus  permitting  the 
closing  dowTi  of  the  Big  Hole  station. 

On  the  24-in.  portion  of  the  conduit,  at  a  point  3,300 
ft.  beyond  the  South  Fork  reservoir,  the  first  regu- 
lating chamber  is  installed,  which  contains,  in  addition 
to  the  balanced  valve  and  float,  a  6-ft.  Cippoletti  weir. 
From  this  chamber  the  line  extends  northerly  a  distance 
of  29,700  lin.ft.,  crossing  the  continental  divide,  to  the 
second  float  chamber.  In  this  section  of  the  line,  wood 
pipe  is  used,  except  in  crossing  Divide  Creek,  where 
7,600  ft.  of  steel  pipe  is  laid.  From  this  second  valve 
chamber  the  line  extends  northei-ly,  a  distance  of  14,300 
ft.,  to  the  third  regulating  chamber,  and  con.sists  of 
wood  pipe.  From  the  third  regulating  chamber  the  line 
extends  northeasterly  over  a  very  rough  country,  a 
distance  of  20,000  ft.,  to  the  fourth  regulating  chamber, 
and  consists  of  wood  pipe.  From  the  fourth  regulating 
chamber  the  pipe  line  continues  in  a  northeasterly  direc- 
tion, with  11,100  ft.  of  wood  and  14,580  ft.  of  steel  pipe, 
to  a  weir  chamber  at  the  West  Side  reservoir.  These 
regulating  chambers  are  located  on  the  hydraulic  grade 
line  for  the  full  capacity  of  the  pipe  line,  and  are 
equipped  as  already  described. 

General   Construction — The    contracts    for    material 
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Fork  reservoir,  from  which  point  a  24-in.  leads  to  the 
West  Side  distributing  reservoir  in  the  city  of  Butte. 
Beginning  at  the  Big  Hole  station,  the  steel  pipe, 
under  an  operating  head  of  841  ft.,  extends  up  a  slope 
of  32  deg.  to  El.  435  ft.  above  the  station,  where  a 
26-in.  check  valve  is  installed;  thence  in  a  level  grade 
along  the  ridge,  a  distance  of  800  ft.;  thence  up  a 
'eep  mountain  side  to  a  point  2,900  ft.  from  the  pump 
lation.  where  the  line  is  connected  to  a  reinforced- 
concrete  standpipe,  10  ft.  inside  diameter,  and  67  ft. 
in  height,  the  overflow  being  841  ft.  above  the  floor 
of  the  pump  station.  This  standpipe  relieves  the  line 
beyond  this  point  from  the  strain  due  to  water  hammer, 
caused  by  the  pulsations  of  the  pumps,  and  provides  a 
gravity  flow  from  that  point  to  the  South  Fork  resei-voir. 
Vrom  the  standpipe  to  South  Fork  reservoir,  44,147  lin. 
'.  of  wood  pipe  is  used,  except  for  340  ft.  of  steel 
lipe  across  Charcoal  Gulch,  where  the  pressure  exceed:-, 
300  ft.  The  outlet  at  the  South  Fork  reservoir  is  the 
highest  point  on  the  line,  .so  that  water  is  furnished 
to  the  Big  Hole  pump  station  for  domestic  and  fire 
service  when  the  pumps  are  not  in  operation.  The  South 
Fork  reservoir  is  located  on  the  South  Fork  of  Divide 
Creek,  a  tributary  of  the  Big  Hole,  and  has  a  storage 
capacity  of  13,500,000  gal.,  and  also  diverts  the  waters 
of  the  creek  into  the  pipe  line  leading  to  Butte.  During 
high  water  season  for  about  sixty  day.s  each  year,  there 


were  let  in  the  fall  1919  and  consisted  of  a  contract 
with  the  Redwood  Manufacturers'  Co.  for  the  wood 
pipe  under  specifications  prepared  by  the  Butte  Water 
Co.  Under  this  contract  the  ditch  was  prepared  and 
material  delivered  by  the  water  company  from  points 
on  the  Oregon  Short  Line  R.R.,  which  parallels  the 
pipe  line,  to  convenient  points  along  the  ditch.  The 
pipe  company  erected  the  pipe  in  the  ditch  and  guar- 
anteed it  against  defective  material  for  one  year  after 
completion. 

The  contract  for  the  steel  pipe  was  awarded  to  the 
National  Tube  Co.  and  covered  only  the  pipe  and  its 
delivery  on  cars  at  points  along  the  Oregon  Short  Line. 
The  thickness  of  the  steel  varied  to  conform  to  pres- 
sure, 22,.'{88  lin.ft.  of  the  24-in.  h.-iving  a  thickness 
of  0.33  in.;  2,903  ft,  of  26-in.,  0M2  in.;  300  ft.,  of 
26-in.,  0.4.375  in.;  and  443  ft,  of  26-in.,  0.5  in.  The 
pipe  came  in  varying  lengths,  averaging  about  17.5 
ft,  with  beveled  ends  for  welded  joints. 

The  contract  for  the  valves  and  fittings,  consisting 
of  four  24-in.  balance  float  valves,  three  26-in.  high- 
pressure  hydraulic  gate  valves,  six  26-in.  low-pressure 
gate  valves,  nine  24-in.  low-pressure  gate  valves, 
twenty-two  6-in.  gate  valves  and  forty-one  2-in.  gate 
valves,  was  awarded  to  the  Ludlow  Valve  Manufactur- 
ing Company. 

Equipment  for  construction  consisted  of  two  Austin 
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dragline  excavators,  one  Holt  caterpillar  with  four 
Troy  trailers,  one  Austin  back-filler,  two  5-ton  Pierce- 
Ari-ow  trucks,  four  Id-ton  Reo  trucks,  two  air  com- 
pressors with  jack-hammer  equipment,  all  operated  by 
gasoline,  and  tents,  camp  equipment  and  tools,  to  take 
care  of  six  hundred  men. 

Owing  to  the  short  working  season  in  this  climate, 
all  construction  equipment  and  considerable  material 
were  delivered  during  the  winter  of  1919-1920,  and 
work  was  started  early  in  April.  On  May  7,  just  as 
the  work  was  well  on  its  way,  a  strike  was  called  which 
caused  a  delay  of  about  thirty  days.     This  and  other 


A    »«-DEGREE    BEND    IN    24-IN.    STEEL,    PIPE    WELDED    TU- 
GETHER   READY   FOR   LOWERING   TO    PLACE 

hindrances  caused  by  labor  agitation  seriously  impeded 
the  progress  of  the  work,  causing  considerable  addi- 
tional expense  by  delaying  all  of  the  backfilling  and 
considerable  of  the  concrete  work  until  during  freezing 
weather.  The  line  was  finally  completed  and  placed 
in  operation  on  Dec.  7,  1920,  and,  except  for  occasional 
interruptions  caused  from  repairing  defective  work,  has 
been  in  continuous  successful  oi)eration  ever  since. 

Wood  P/pc— The  26-in.  wood  pipe  used  in  this  line 
is  constructed  of  sixteen  H  x  (j-in.  redwood  staves 
with  sides  dressed  to  conform  to  the  inside  and  outside 
radii  of  the  pipe,  and  edges  dressed  to  true  radial 
planes,  with  tongued  and  grooved  edges.  The  end 
of  two  adjoining  staves  are  in  no  case  closer 
than  24  in.  The  24-in.  pipe  is  constructed  of  twenty- 
three  Is  x  4-in.  Redwood  staves  di'essed  and  laid  in 
the  same  manner  as  the  26-in.  pipe.  The  material 
.was  pei-fectly  clear  lumber.  It  was  inspected  at  the 
railroad  and  the  inspection  continued  with  vigor 
through   the   whole   construction.     Building   crews   of 


the  contractor  consisted  of  one  foreman  and  five 
laborers,  and  their  average  day's  work  of  8  hr.  was 
250  lin.ft.  of  pipe.  Steel  bands  of  i-in.  diameter  were 
used  on  both  sizes  of  wood  pipe.  The  number  of 
bands  placed  on  the  24-in.  pipe  at  various  pressure, 
was  at  the  rate  of  271  per  100  ft.  of  pipe  under  100 
ft.  head,  and  on  the  26-in.,  286  bands,  likewise.  A 
factor  of  safety  of  five  was  used  in  banding  the  pipe, 
but  the  spacing  was  not  permitted  to  exceed  8  in.  on 
the  lightest  pressures.  A  total  of  1.800,000  ft.  b.  m. 
of  redwood  staves  and  412,720  i-in.  steel  bands  were 
used. 

Steel  Pipe — In  laying  the  steel  pipe,  several  hundred 
feet  were  welded  together  on  skids  extending  across 
the  excavated  ditch,  and  then  lowered  into  place  from 
one  end,  the  other  end  being  left  on  skids  above  the 
ditch,  thus  permitting  additional  pipe  to  be  welded 
and  lowered  into  place,  avoiding  the  necessity  of  trench 
welding  and  "bell  holes"  excavation.  On  the  32  per 
cent  grade,  after  leaving  the  Big  Hole  pump  station, 
two  lengths  were  welded  together  at  the  foot  of  the 
grade,  and  hoisted  in  place  over  the  ditch,  using  a 
hoist  equipped  with  wire  cable.  These  double  lengths 
were  then  welded  together  on  skids  over  the  trench, 
and  lowered,  beginning  at  the  foot  of  the  slope.  Where 
the  ground  permitted,  seven  lengths  of  pipe  were  welded 
together  alongside  of  the  ditch,  then  rolled  on  skids 
over  the  ditch,  welded,  then  lowered  from  one  end,  care 
being  taken  not  to  cause  any  undue  strain  on  the 
welded  joints.  An  inspector  went  inside  of  the  pipe 
after  welding  was  completed,  painting  the  welds  with 
preservative  paints  and  chipping  off  any  excessive 
metal,  thus  making  the  inside  practically  smooth 
when  completed. 

The  ditch  was  excavated  4  ft.  wide  and  to  a  minimum 
depth  of  4  ft.,  which  gave  ample  room  for  handling 
the  pipe.  As  the  pipe  line  through  the  most  of  the 
distance  passes  through  mountainous  country,  the  ex- 
cavation was  both  expensive  and  difficult,  over  40  per 
cent  being  through  solid  rock.  From  the  fact  that 
the  location  of  the  line  is  governed  by  the  hydraulic 
gr;ide,  we  had  no  choice  as  to  the  location. 

As  the  pipe  was  lowered  into  the  ditch  it  was  back- 
tilled  immediately  to  a  depth  of  4  in.  above  the  top 
of  the  i)ipe,  carefully  tamped,  to  protect  it  from  the 
weather  and  to  prevent  excessive  contraction  and 
expansion  after  being  put  in  place.  As  soon  as  pos- 
sible, water  was  turned  in  to  each  completed  section, 
enabling  us  to  locate  defective  work. 

Expauition  Joints — In  the  original  construction,  two 
expansion  joints  were  placed  in  the  26-in.  and  six  in 
the  24-in.  pipe  at  various  points  along  the  line.  These 
expansion  joints  were  in.stalled  originally  to  protect 
the  valves  and  other  castings.  Later  it  was  found 
necessary  to  install  six  expansion  joints  at  points 
where  strains  had  developed  in  the  pipe  line.  This 
number  was  much  less  than  anticipated.  The  last  of 
these  joints  was  inserted  in  January,  1921.  The  con- 
tinuous operation  of  the  pipe  line  without  trouble 
since  that  time  indicates  that  ajl  con.struction  strains 
have  been  cared  for. 

In  the  finished  pipe  line  the  longe.st  section  of  pipe 
between  expansion  joints  and  horizontal  angles  is 
4,000  ft.;  the  longest  section  of  pipe  between  expansion 
joints,  but  with  horizontal  bends,  is  6,170  feet. 

That  so  few  expansion  joints  were  necessary  is  at- 
tributed  (1)  to  the  veiy  small  variation  in  the  tern- 
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perature  of  the  water  and  (2)  to  the  uneven  alignment 
of  the  pipe,  caused  by  the  rough  country  through 
which  it  is  built  taking  care  of  the  contraction  and 
expansion  and  by  settling  of  the  pipe  after  construction. 
Most  of  the  defective  joints  were  cracks  on  top  of  the 
pipe,  indicating  that  the  majority  of  them  were  caused 
by  settlement  of  the  pipe  after  laying.  Where  a  joint 
broke  and  the  pipe  pulled  apart,  indicating  a  strain 
no  further  trouble  in  that  part  of  the  line  was  ex- 
perienced after  the  installation  of  an  expansion  joint. 
.  Connections  to  Valves  and  Special  Fittings  under 
the  original  design  were  made  by  welding  a  steel 
flange  to  the  pipe.  This  proved  to  be  extremely  diffi- 
cult work,  and  we  failed  to  weld  properly  any  flanges 
to  pipe  without  warping  the  flanges,  which  necessi- 
tated the  refacing  of  all  flanges.  To  overcome  this 
difficulty,  we  discarded  all  cast-iron  fittings,  with  the 
exception  of  valves,  and  made  the  bends  from  steel 
pipe.  These  bends  were  cut  according  to  patterns 
furnished  the  welders,  and  the  result  was  a  neat  and 
uniform  bend  at  much  less  co.st  than  a  cast-iron  fitting. 

Welding  End  Joints — The  oxy-acetylene  process  was 
used  to  weld  the  circumferential  joints.  Portable  Ox- 
weld  low-pressure  generators  and  union  carbide  were 
used  to  supply  the  acetylene  gas,  each  generator  be- 
ing capable  of  furnishing  .50  cu.  ft.  of  gas  per  hour, 
which  gave  an  ample  supply  at  all  times  for  two  blow 
pipes  of  suitable  size.  Oxygen  was  furnished  by  the 
Linde  Air  Products  Co.,  in  100-lb.  cylinders.  A  con- 
tract was  let  to  a  local  firm  for  the  welding  but,  ow- 
ing to  an  incompetent  foreman,  it  became  necessary  to 
<  ancel  this  contract,  after  which  we  awarded  the  con- 
tract to  F.  E.  Woodbridge,  who  had  had  consideral)! 
experience  in  welding  pipe  of  smaller  diameter  for  oil 
lines.  After  awarding  him  the  contract,  we  had  very 
little  further  trouble,  except  from  the  fact  that  it 
was  very  difficult  to  secure  competent  welders. 

Under  the  first  contract  for  welding,  notwithstand- 
ing careful  inspection,  A  great  deal  of  defective  work 
developed.  In  the  first  pipe  laid  under  the  origina' 
contract,  10  per  cent,  of  the  joints  were  found  defec- 
tive and  had  to  be  repaired.  This  was  reduced  on  th^ 
later  work  to  1.7  per  ce.it.  Of  the  1,5G8  welds  made 
or.  both  the  24-  and  2G-in.  pipe.  58  joints  were  defective, 
amounting  to  3.7  per  cent,  of  the  joints  made,  bu', 
moat  of  these  were  small  cracks,  usually  .on  top  tf 
the  pipe,  and  were  repaired  at  very  small  co.st.  Con- 
sidering the  fact  that  this  kind  of  work  wa.s  new  to 


all  of  us,  and  that  a  large  part  of  the  work  was  d«ne 
through  a  very  rough  country,  which  necessitated 
more  or  less  rough  handling  of  the  pipe,  the  percent- 
age of  defective  work  was  exceedingly  small. 

In  making  the  welded  joints,  we  found  that  the  best 
results  were  obtained  by  thoroughly  heating  the  pipe 
for  6-in.  on  each  side  of  the  joint.  Troubles  from 
contraction  and  expansion  were  very  small  when  this 
rule  was  adhered  to.  Most  of  our  trouble,  aside  from 
the  defective  work,  is  attributed  to  the  settling  of  the 
pipe  after  being  placed  in  the  ditch  and  filled  with 
water,  causing  small  cracks  in  the  joints,  which  were 
easily  repaired.  In  the  welding,  great  care  vi'as  taken 
to  fill  the  joints  entirely  full  of  metal,  without  per- 
mitting the  molten  metal  to  run  inside  the  pipe.  The 
welding  was  started  at  the  bottom  of  the  groove,  and 
carefully  worked  out  to  the  outside  diameter  of  the 
pipe,  where  a  good  ridge  was  made  above  the  pipe. 
In  welding,  the  ends  of  the  pipe  were  held  together  by 
collars,  until  the  pipe  was  tacked  at  four  places  with 
tacks  about  4-in.  long.  The  collar  was  then  removed. 
The  best  results  were  obtained  by  using  two  welders 
on  opposite  sides  of  the  pipe,  working  towards  each 
other. 

When  the  grade  of  the  pipe  line  was  unifonn  the 
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pipe  was  placed  on  skids  alongside  the  ditch  and 
welded  together  in  lengths  of  120  ft.  This  enabled 
all  welding  of  each  section  to  be  made  from  above,  the 
pipe  being  turned  as  required.  These  sections  of  pipe 
were  then  placed  on  skids  over  the  trench  and  welded 
together.  It  was  found  that  sections  of  a  maximum 
length  of  120  ft.  of  pipe  was  all  that  could  readily 
be  placed  in  a  position  to  be  welded  together.  In 
handling  the  pipe  in  this  manner  only  a  small  per- 
centage of  work  was  overhead  welding. 

Welding  rods  of  i^a-in.  diameter  were  used  at  the 
beginning  of  the  work,  but  were  soon  discarded  for 
1  and  "i-in.  rods.  On  the  heavy  pipe  and  flanges,  with 
a  skillful  welder,  2-in.  rods  were  used.  Number  12 
and  15  Oxweld  tips  were  used  almost  exclusively  on 
the  work. 

All  joints  were  painted  inside  and  out  with  preserva- 
tive paint  after  completion  and  inspection. 

Co.s^f— After  over  one  year's  operation  of  Big  Hole 
Pipe  Line  No.  2,  we  feel  justified  in  asserting  that  the 
use  of  steel  pipe  of  large  diameter  with  welded  joints 
has  proved  a  success.  The  reasons  for  adopting  thi.s 
construction  have  been  fully  justified  in  the  results  as 
to  cost.  A  table  of  costs  in  this  line  would  be  of  very 
little  value  to  the  profe.ssion  because  conditions  were 


282 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  7 


abnormal,  both  material  and  labor  being  at  the  peak, 
with  efficiency  very  low,  besides  which  labor  in  the 
vicinity  of  Butte  was  extremely  scarce,  and  labor 
troubles  added  materially  to  the  cost.  Finding  it  im- 
possible to  come  to  any  kind  of  a  satisfactory  agree- 
ment with  the  labor  unions  during  the  whole  construc- 
tion, the  company  was  on  the  unfair  list,  being  unduly 
annoyed  by  boycotts  and  other  difficulties  arising 
from  the  troubles  with  union  labor.  While  union 
wages  were  paid  in  all  the  different  departments  and 
no  attempt  was  made  by  the  management  to  oppose 
union  labor,  the  construction  was  handled  under  tne 
"American  plan,"  which  caused  continual  friction  be- 
tween the  company  and  the  union  heads,  who  en- 
deavored to  force  closed  shop  conditions. 

In  the  welding,  particularly  in  the  early  part  of  the 
work,  competent  foremen  and  operators  seemed  im- 
possible to  secure,  causing  considerable  extra  ex- 
pense, not  only  in  construction  but  also  In  defective 
work.  Welders  were  paid  $9  a  day  of  8  hr..  with  time 
and  a  half  for  overtime,  but  even  so,  it  was  very  diffi- 
cult to  procure  competent  men. 

Common  labor  was  paid  $5.50  per  day  of  8  hr. ; 
skilled  labor  in  proportion.  All  kinds  of  labor-saving 
machines  were  used  in  the  construction.  The  cost  of 
the  delivery  of  material,  on  account  of  the  moun- 
tainous character  of  the  country,  was  extremely  high 
in  many  places,  requiring  handling  three  time.s — (1) 
in  a  truck,  (2)  thence  by  tractor  with  trailers;  and 
(3)  by  hand — before  delivering  alongside  of  the 
ditch.  The  total  construction  cost  was  45  per  cent, 
greater  than  the  estimate  made  in  1917,  which  was 
based  on  current  prices  at  that  time.  Labor  costs  ex- 
ceeded the  estimate  from  8'  per  cent  for  compressor 
men  to  100  per  cent,  for  cooks  and  flunkies. 

Material  costs  exceeded  the  estimate — principally 
on  wood  pipe — from  18  per  cent  on  structural  steel 
to  G2  per  cent  on  lumber.  The  labor  cost  for  241 
welds  on  26-in.  steel  pipe  was  $28  each,  and  on  the 
1,327  welds  on  24-in.  pipe,  $1G.13  each;  the  average 
cost  of  the  1,548  welds— 9,973  ft.  of  welding— was  $51.47 
per  joint.  The  estimated  cost  of  an  ordinary  lead 
Matheson  joint  was  $50.55,  showing  that  the  welded 
joint  co.st  1.8  per  cent  more  than  the  Matheson  joint, 
which  joint  could  not  have  been  used  without  reinforce- 
ment on  more  than  31  per  cent  of  the  joints.  The 
final  co-st  of  joints  per  lineal  foot  of  .steel  pipe,  in- 
cluding elbows,  etc.,  was  $3.18  per  foot,  divided  as 
follows:  Unloading  and  transportation  $0,429;  erec- 
tion, $0,941;  welding  labor,  $1,059;  welding  .supplies, 
$0,751.  The  average  length  of  pipe  between  joints  was 
16.83  feet. 

All  location  and  construction  work  was  under  the 
supervision  of  James  H.  Kyd,  chief  engineer  of  the 
Butte  Water  Company. 

Panama  Canal  Traffic  in  1921 

Traffic  through  the  Panama  Canal  during  1921  aver- 
aged 232  vessels  a  month,  only  2.4  less  than  in  1920.  In 
net  tonnage  and  tolls  1921  exceeded  1920,  11,435,811 
tons  passing,  as  compared  with  10,378,265  tons  the  pre- 
vious year.  The  tolls,  according  to  the  Panama  Canal 
'  Record,  aggregated  $10,325,718.02  in  1921,  and  $10,295,-. 
362.21  in  1920.  Cargo  carried  through  the  Canal  in 
1921  was  527,771  tons  less  than  the  previous  year. 


Tests  on  Absorptive  Qualities  of 
Concrete  Blocks 

Effect  of  Varying  Aggregate,  Cement  and  Water 

Content,  Curing  Conditions  and  Density 

Observed  on  Small  Test  Blocks 

By  Stanton  Walker 

structural  Materials  Research   Laboratory,  Lewis  lastltute, 
Chicago,   111. 

Abstract  of  paper  presented  at  meeting  of  Minnesota 

Sectiov  of  the  American  Concrete  Pipe  Association 

ABSORPTION  holds  a  prominent  place  in  all  specifications 
.  for  quality  of  concrete  product.^.  Notwithstanding  the 
importance  attached  to  this  property,  little  information  has 
been  published  concerning-  it.  It  is  felt  that  it  will  be  of 
interest,  particularly  to  the  manufacturers  of  concrete  prod- 
ucts, to  present  data  showing  the  relation  of  absorption  to 
various  factors  which  govern  the  strength  of  concrete.  Much 
information  on  this  .subject  has  been  obtained  from  re 
searches  carried  out  at  the  Stioictural  Materials  Research 
Laboratory,  Lewis  Institute,  Chicago,  under  the  direction  of 
Prof.  Duff  A.  Abranis.  This  laboratory  is  conducted  through 
the  co-operation  of  the  Lewis  Institute  and  the  Portland 
Cement  Association. 

This  paper  is  based  on  data  from  an  investigation  of  the 
strength  and  wearing  qualities  of  concrete  for  floor  surfaces 
(Series  134).  Strength  tests  were  made  on  6  x  12-in. 
cylinders  and  wear  tests  on  8  x  8  x  5-in.  blocks.  The  wear 
blocks  were  used  later  for  the  absorption  tests.  Mixtures 
ranging  from  1:4  to  1:1  were  studied.  The  size  and  grad- 
ing of  tlie  aggregate  was  varied  from  sand  finer  than  a  28- 
mesh  sieve  to  concrete  aggTegates  graded  up  to  11  in^  The 
consistency  of  the  concrete  as  affected  by  the  water  content 
was  varied  from  dry  to  sloppy.  The  effect  of  time  of  storage 
of  concrete  in  a  moist  condition  was  studied. 

The  specimens  used  for  the  absorption  tests  were  8x8 
X  .5-in.  concrete  blocks.  The  concrete  for  each  specimen  was 
proportioned  separately  and  mixed  by  hand  in  a  shallow 
metal  pan  with  a  bricklayer's  trowel.  A  cubic  foot  of  cement 
was  assumed  to  weigh  94  lb.  Mixtures  are  refen-ed  to  as 
one  volume  of  cement  to  a  given  number  of  volumes  of 
aggregate  mixed  as  used.  In  general  the  aggregate  was 
sand  and  pebbles  from  Elgin,  111.  The  cement  was  a  mixture 
of  equal  parts  of  five  brands  of  Portland  cement  purchased 
in  Chicago.  Water  from  Lake  Michigan  was  used  for  mix- 
ing. The  concrete  was  puddled  into  the  forms  by  means  of 
a  S-in.  round  rod  pointed  at  the  lower  end.  The  specimens 
were  removed  from  the  forms  16  to  20  hr.  after  molding 
and  stored  in  damp  sand  for  14  days  and  the  remainder  of 
time  in  dry  air,  except  in  instances  where  the  effect  of  time 
of  storage  was  investigated.  At  the  age  of  3  months  the 
blocks  were  subjected  to  the  wear  test  in  the  Talbot-Jones 
rattler;  after  which  they  were  again  stored  in  a  dry  room 
for  about  9  months. 

The  blocks  in  a  dry  room  condition  were  immersed  in 
water  at  room  temperature  and  the  absorption  determined 
at  periods  of  1,  2,  3,  and  7  days.  The  gain  in  weight  ex- 
pressed as  a  percentage  of  the  dry  weight  was  taken  as  the 
absorption.  The  absorption  at  48  hours  is  used  in  most  of 
these  studies,  due  to  the  fact  that  this  period  is  used  as  the 
basis  of  many  specifications  for  the  absorption  of  concrete 
pi-oducts. 

Due  to  the  large  number  of  specimens  it  was  not  practical 
to  dry  them  to  constant  weight.  Several  blocks  which  were 
dried  to  constant  weight  at  a  temperature  of  110  deg.  C. 
showed  a  loss  in  weight  of  from  2.5  to  3  per  cent.  This 
method  of  handling  is  partly  responsible  for  the  somewhat 
low  absorption  found.  It  is  believed  however  that  the  values 
lietermined  under  these  conditions  give  reliable  data  on  the 
ivlative  effect  of  different  factors. 

The  6  by  12-in.  cylinders  used  for  the  compression  tests 
of  concrete  were  molded  at  the  same  time  as  the  blocks. 
The  conditions  of  storage  and  age  at  test  was  the  same  as 
for  the  conesponding  wear  blocks. 

Size  and  Grading  of  Aggregate — The  fineness  modulus  is 
used  as  a  measure  of  the  size  and  grading.     Fig.  1  shows 
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FIG.   1.      EFFECT   OF  SIZE   AND   GRAD- 
ING   OF    AGGREGATE    ON    THE 
ABSORPTION  OF  CONCRETE 
S  X  S  X  5-in.  blocks.     Rplative  consistency 
1.10.      Aggregate;    sand    and    pebbles    from 
Elgin,   III.     Specimens  stored   in  damp  sanri 
H  days,  and  in  dry  room  tor  about  1  year. 
In  general,  value  is  (be  average  of  13  tests, 
tA^o    from    each    of    ti    mixtures,   as   follows: 
1:4.   1:3,   1  :3i.    1  -.2.    1:1J,    1  :1, 
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FIG.    2.      EFFECT    OF  GRADING 
OF  AGGREGATE   ON  THE  AB- 
SORPTION OF  CONCRETE 
^  X   S  .K  .5-in.  blocks.     Relative  con- 
sistency   t.in.      Aggregate:    sand    and 
pebbles    from    Elghi.    HI.,    and   crushed 
limestone  from  Chicago,  graded  0-li  in. 
limestone  from  Chicago,  graded  0-lJ-in. 
Specimens    stored     in    damp    sand     It 
days,    and    in    dry    room    for    about    1 
year.      In    general    each    value    is    the 
average  of   16  tests,   two  from   each  of 
4  mixtures  as  follows:     1:4,  1:3.  i:2J. 
1:2.  and   2  aggregates. 
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FIG  ."..  EFFECT  OF  <TRING 
i)N  THE  ABSORPTION 
OF  CONCRETE 
S  X  5  X  5-in.  blocks.  Relative 
consistency  1.10.  Aggregate  ;  sand 
and  pebbles  from  Elgin.  111., 
graded  O-i  in.  Specimens  stored 
m  damp  sand  for  periods  noted, 
remainder  in  air.  Tested  at  ag' 
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water  of  room  temperature  for  4R 
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FIG.    :;.      EFFECT    OF   QU.\NTITY    OF 
CEMENT  ON  THE  ABSORPTION 
OF   CONCRETE 
S    X    S    X    .5-in.    blocks.      Relative    con- 
sistency  1. 10.     Aggregate:  sand  and  peb- 
bles from  Elgin.  111.     Specimens  stored  in 
damp  sand   14  days,  and  in  dry  room   for 
about  1  year.     Immersed  in  water  at  room 
temperature     for     IS     hours.       In    general 
each  value  is  the  average  of  12  tests,  two 
from     each     of     fi     sizes     of     aggregate:-. 
U:2S.    0:14.    n:S.    Ii:4.    0 :  g,   0:3.    0:1J. 
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FIG.    7.     RELATION    BETWEEN 
DENSITY   AND   ABSORP- 
TION OF  CONCRETE 

S  X  8  X  j-in.  block.s.  Aggregate : 
sand  and  pebbles  from  Elgin.  Ill 
Specimens  stored  in  damp  .sand  14 
diivs.  and  in  dry  room  for  about  1 
.\'ar.  Inmi**rscd  in  water  of  room 
leniperature  for  4S  hours.  In  gen- 
eral each  value  is  the  average  of  L 
tests. 


data  for  seven  siEes  of  aggregate.  The  values  arr  the  avrr- 
age  of  tests  made  on  six  different  mixtures  ranging  from  1.4 
to  1.1.  Each  aggregate  was  wpII  graded  within  the  range  of 
sizes  indicated.  The  sieve  analyses  are  shown  in  the  accom 
panying  table.  The  absorption  decreased  from  h.2  per  cent 
for  concrete  made  from  0-28  aggregate  to  2.2  per  cent  f«r 
the  0-li  in.  aggregate.  p"ig.  2  shows  the  effect  of  variations 
in  grading  of  the  aggregate  cau.sed  by  wide  variations  in  the 
Band  content.  The  ag^'regale  having  a  fineness  modiihis  of 
3.10  is  sand  only;  that  having  a  fineness  modulus  of  <).2.5  is 
made  up  of  20  per  cent  sand  and  80  per  cent  No.  1-1 J  in. 
pebbles  or  crushed  limestone.  The  values  arc  the  average  of 
tests  made  on  the  two  .nrjrregates  and  on  four  mixtures.  It 
will  be  noted  (hat  the  absorption  decreased  as  th"  at'gfcgate 
became  coarser  Hess  sand  w.ts  used)  confimiirg  the  indica- 
tions of  the  data  in  Fig.  1,  fomparison  of  Fit'.  1  and  2  with 
the  upper  left  portion  of  Fig.  r,  shows  that  the  strength  of 
concrete  is  affected  by  the  trading  of  the  aggrcpato  in  an 
VPowte  manner  from  the  .ibsorption.    These  diagrams  indi- 


cate an  intimate  relation  between  the  absorption  and 
strength  of  concrete. 

Qitaiititii  of  Crmrvl  -  The  effect  of  variation  in  the 
nuantity  of  cement  on  the  absorption  is  shown  in  Fig.  .3  for 
mixtures  ranging  from  1.4  to  1.1.  The  values  are  average.i 
from  six  gradinps  of  aggregate.  The  percentage  absorption 
decreased  about  0.0  t  for  i-ach  additmnal  I  per  cent  of  cement. 
That  is,  if  changed  from  1..H  for  20  per  cent  of  cement  to  4.4 
for  .'U)  per  cent  of  cement.  Reference  to  Fig.  fi  shows  that 
the  strength  ini'i-eased  with  the  quantity  nf  cement. 

QnniilHii  nf  Mi.rhiri  W'nirr. — The  absorption  of  concrete 
increased  with  the  quantity  of  mixing  water  so  lone  as  the 
concrete  was  plastic  The  strength  was  decreased  by  the 
addition  of  water,  fSce  Figs.  4  and  6.)  The  quantity  of 
mixing  water  is  expressed  as  "relative  consistency."  A 
relative  consistency  of  1.00  represents  concrete  of  such  a 
plasticity  that  a  freshly  molded  fi  x  I2-in.  concrete  cylinder 
will  slimip  J  to  1  in.  upon  Ihc  removal  of  the  metjil  fonn 
by  a  steady  upward  pull.    Concrete  of  a  relative  consistency 
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FIG.    8.     EFFECT  OF  TIME   OF    IM- 
MERSION  ON   THE   ABSORP- 
TION  OF  CONCRETE 
JS"^x-8  X  5-in.  blocks.     Relative  con- 
sistency   1.10.      Aggregate  ;    sand    and 
pebbles    from     Elgin.     111.       Specimens 
stored    in   damp   sand   14   days,    and    in 
dry  room  for  about  1  year.     Immersed 
in    water    of    room    temperature.       In 
general   eacti   value   is   the   average  of 
St    tests,    two    each     from    7    sizes    of 
aggregate  and  6  mixtures. 
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FIG.    6.      STRENGTH    REL.\TIONS    OF    CONCRETE  v 

Compression    tests   on    6   x    12-in.    cylinders    made   parallel    with 

absorption  blocks  referred  to  in  Figs.  1,  3,  4  and  5. 

of  1.10  contains  10  per  cent  more  water  than  that  of  a 
relative  consistency  of  1.00.  It  should  be  remembered  that 
these  tests  were  made  on  hand-molded  concrete  blocks.  All 
of  the  concrete  was  sufficiently  plastic  to  be  puddled  into 
place  with  a  rod.  The  0.90  relative  consistency  represents 
about  the  driest  concrete  that  can  be  handled  in  this  way. 
It  contains  about  20  to  25  per  cent  more  water  than  the 
average  machine-made  block.  This  does  not  mean,  however, 
that,  other  conditions  Leing  equal  the  machine-made  block 
would  have  less  absorption  than  that  molded  by  hand,  in 
proportion  to  its  lower  water  content.  The  minimum  absorp- 
tion will  be  found  for  some  quantity  of  water  which  varies 
with  the  method  of  molding  mixture  used,  characteristics, 
of  aggregate,  etc.  The  tendency  is  to  make  the  machine- 
molded  products  with  too  little  rather  than  too  much  water. 
Curing  Concrete. — The  importance  of  curing  concrete  in  a 
moist  condition   is  illustrated  in  Fig.  5.     Tests  made  for 

TABLE  SHOWING  SIE%'E  ANALYSES  OF  AGGREGATES 
Sieves  were  square  mesh,  woven  wire  from  "Tvler  Standard  Screen  Scale," 
manufactured  by  the  W.  S.  Tyler  Companv,  Cleveland.  Ohio. 

Aggregate:  sand  (Lot  No.  4653)  and  pebbles,  (Lot  No.  4768)  from  Elgin,  111., 
and  crushed  hmestone  (Lot  No.  3958)  from  Chicago.|Ill.  The  sieve  analyses  may 
be  identified  with  the  aggregates  represented  on  the  diagrams  by  the'size  and 


fineness  modulus. 
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periods  of  storage  in  damp  sand  up  to  3  months  showed 
less  absorption  for  the  longer  periods  of  storage.  The 
absorption  for  concrete  stored  in  damp  sand  3  weeks  was 
less  than  half  of  the  value  obtained  for  the  same  concrete 
stored  in  dry  air  from  the  time  it  was  removed  from  the 
forms.  Fig.  6  shows  the  beneficial  effect  of  storage  in  a 
moist  condition  on  the  strength  of  concrete. 

Density  of  Concrete. — There  is  no  general  relation  between 
the  density  of  the  concrete  and  the  absorption.  Fig.  7  shows 
two  features  of  this  variation.  For  a  constant  quantity  of 
cement  and  for  different  sizes  of  aggregate,  the  absorption 
was  less  for  the  higher  densities.  Although  not  shown  on 
this  figure,  this  relation  was  also  found  to  hold  for  varia- 
tions   in    consistency.      Varying   the    cement    content    with 


tions  in  consistency.  Vary- 
ing the  cement  content  with 
other  factors  constant,  showed 
an  increase  in  absorption  as 
the  density  increased — an  ex- 
actly opposite  relation  from 
that  found  by  varying  the 
grading  of  the  aggregate  or 
the  quantity  of  mixing  water. 
Tiine  of  Immersion  of  Con- 
crete.— Fig.  8  shows  the  ab- 
sorption after  immersion  for 
periods  of  1,  2,  3,  and  7 
days.  It  will  be  noted  that 
the  increase  in  absorption  is 
very  slight  after  48  hours. 
A  study  of  all  of  the  data 
showed  that  the  rate  of  in- 
crease was  approximately  the 
same  for  all  conditions.  The 
value  for  48  hours,  which 
was  used  in  the  discussion 
of  the  tests,  showed  no  essen- 
tial difference  in  relationship 
with  the  different  variables 
from  the  values  for  the  other 
periods. 

Relation  between  Strength 
and  Absorption  Concrete. — All 
tests  in  this  investigation  show  that  the  absorption  varied 
inversely  with  the  strength.  In  general  concrete  having  a 
low  absorption  had  a  high  strength.  So  far  as  these  data 
show,  this  relationship  cannot  be  represented  by  a  single 
function,  that  is,  concretes  of  different  composition  having 
the  same  strength  do  not  necessarily  have  the  same  absorp- 
tion; but  all  factors  which  tended  to  increase  the  strength. 
decreased  the  absorption,  and  vice  versa.  The  absorption 
was  most  affected  by  changes  in  grading  of  aggregate  and 
was  least  affected  by  changes  in  cement  content. 

1.  The  absorption  of  concrete  was  reduced  by  using 
coarser  aggregates,  so  long  as  the  concrete  was  plastic. 

2.  The  absorption  of  concrete  was  reduced  by  increasing 
the  quantity  of  cement. 

3.  For  the  conditions  of  these  tests  the  absorption  of  con- 
crete was  increased  as  more  mixing  water  was  used. 

4.  The  storage  of  concrete  in  a  moist  place  immediately 
after  molding  decreased  the  absorption.  The  longer  the 
concrete  was  kept  moist  the  lower  the  absorption. 

5.  The  relation  between  the  density  of  concrete  and  the 
absorption  depended  on  conditions.  For  a  constant  quantity 
of  cement  the  absorption  became  less  as  the  density  of  the 
concrete  increased.  For  a  variable  quantity  of  cement,  with 
other  factors  constant  the  absorption  became  less  as  the 
density  decreased. 

6.  There  was  an  intimate  relation  between  the  strength 
and  absorption  of  concrete;  in  general  concrete  of  a  high 
strength  gave  a  low  absorption. 


Is  Engineering  a  Healthful  Occupation? 

Engineering  is  a  healthful  occupation  by  statistics: 
at  least  so  far  as  tuberculosis  is  concerned.  In  a  table 
of  53  occcupations  compiled  by  the  Chicago  Tubercu- 
losis Institute  engineers  and  surveyors  were  forty- 
third  and  had  a  mortality  rate  of  145  per  100,000  due 
to  the  white  plague.  Marble  and  stone  cutters  came 
first  with  a  rate  of  531.  Architects  are  worse  off  than  the 
engineers,  being  in  thirty-eighth  place  with  a  rate  of 
187,  while  teachers,  lawyers,  soldiers  and  sailors,  steam 
railroad  employees,  miners,  quarrymen,  farmers  and 
bankers,  brokers  and  officials  of  companies  are  all  bet- 
ter off  than  the  engineer  in  the  order  named.  The 
bankers,  brokers  and  company  heads  are  in  a  distinct 
class  at  the  end  of  the  list,  with  a  rate  of  92  against 
112  for  the  farmers  the  next  highest. 
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Port  Authority  Presents  Arguments 
Against  Narrows  Tunnel 

Bi-State  Body  Contends  that  Us  Scheme  Will  Cost 

Less  and  Will  Operate  More  Efficiently 

Than  That  of  City 

UNDER  dafe  of  Jan.  23,  11)22,  the  Port  of  New  York 
Authority  issued  a  statement  comparing  its  com- 
prehensive plan  with  the  Narrows  '.unnel  plan  proposed 
by  the  City  of  New  York.  From  that  report  the  follow- 
ing extracts  are  taken,  to  present  the  arguments  of  the 
bi-state  body  on  appro.ximately  the  same  issues  as  were 
di.scussed  by  the  city's  representative,  Col.  W.  J.  Wilgus, 
in  the  abstract  of  his  report  in  last  week's  issue, 
p.  248. 

The  variation  in  costs  noted  in  the  footnote  in  the 
table  is  apparently  due  to  the  difference  in  estimates 
of  the  southerly  and  northerly  routes  proposed  by  the 
city.  It  should  also  be  noted  that  the  unit  costs  given 
in  that  table  for  the  city's  plan  are  those  figured  by 
the  Port  Authority  and  are  in  excess  of  those  figured 
by  the  city  for  the  same  route.  The  basis  of  unit  cost 
figuring,  however,  is  so  different  by  the  two  bodies  as 
to  make  comparison  difficult. 

The  table  contains  a  comparison,  based  on  engineering 
analysis,  of  the  important  features  of  the  Port  Authority's 
plan  with  the  city's  proposal.  Reference  to  this  table  will 
show  that  the  middle  belt  line  of  the  Port  Authority's  plan 
from  its  northernmost  terminal  to  Bay  Ridge,  Brooklyn,  is 
17.1  miles  long  while  the  city's  belt  line  from  its  northern- 
most terminal  to  Bay  Ridge,  Brookbni,  is  67.5  miles,  the  ex- 
cess length  of  the  city's  line  being  50.5  miles. 

The  Port  Authority's  tunnel  is  24,290  ft.,  while  the 
[southerly]  Narrows  tunnel  proposed  by  the  city  is  22,750 
ft.  or  1,540  ft.  shorter.  In  this  connection  it  must  be  remem- 
bered that  the  ruling  grade  of  the  Port  Authority's  tunnel  is 
1.6  per  cent  while  the  ruling  grade  of  the  tunnel  under  the 
Narrows  is  2  per  cent.  If  the  grades  of  the  city's  tunnel 
were  the  same  as  the  grades  of  the  Port  Authority's  tunnel, 
the  lengtth  of  the  city's  tunnel  would  be  increased  appre- 
ciably. 

COMPARATIVK  C-OSTS 

The  estimated  cost  of  constructing  the  17.1  miles  of 
belt  line  including  the  tunnel  under  Upper  .New  York  Bay  as 
proposed  by  the  Port  Authority  is  $65,000,000.  The  City 
Engineers  estimate  the  cost  of  constructing  the  belt  line  it 
proposes  together  with  tunnel  under  the  Narrows  at  $9.3,- 
000,000.  It  will  be  seen  that  the  excess  cost  of  the  city's 
line  is  twenty-eight  million  dollars. 

As  the  length  of  the  city's  belt  line  is  so  much  greater 
than  the  middle  belt  line  proposed  by  the  Port  Authority, 
it  is  easy  to  comprehend  why  the  table  shows  that  to  move 
via  the  city's  line  the  same  amount  of  tonnage  and  the  same 
number  of  cars  between  the  classification  yards  in  New 
Jersey  and  their  destination  or  point  of  origin  in  Brooklyn, 
Queens  or  the  Bronx,  would  necessitate  1,620,000  train  miles 
as  against  910,000  train  miles  under  the  Port  Authority 
Plan  and  97.'?,000,000  net  ton  miles  under  the  r'ity's  Plan  as 
against  177,000,000  net  ton  miles  required  under  the  Port 
Authority  plan. 

TTip  dissimilarity  of  physical  characteristics  nf  the  two 
lines  in  grade  and  lenglJi,  of  rour.'^e  explains  the  excess  first 
coRt  and  the  exrrss  amount  of  pfTort  measured  in  operating 
cost?,  required  to  perform  a  eiven  service  under  the  city's 
plan. 

Naturally  these  di8advantag<>g  are  reflected  in  thr  cost 
per  car  which  would  amount  to  $1 1..14  under  the  Port  Author- 
ity's plan  a."!  against  $15.17  under  the  city's  proposal,  thp 
excess  under  the  latter  srhemp  being  $3.8.'^  per  car.  On  a 
trafRr  movrment  of  1,340.000  cars  annually,  thi-  excess  cost 
would  amount  to  more  than  $.'i. 000,000  per  annum,  which  if 
capitalized  at  6  per  cent  amounts  to  $85/100,000. 

Discussion  in   the  report  of  the  Board  of  Estimate  and 


Apportionment  fails  to  convince  the  practical  railroad  oper- 
stor  that  its  proposal  is  an  operating  feasibility.  Let  us  as- 
sume that  the  freight  des'tined  to  Brookl\Ti  and  Queens  and 
for  interchange  with  the  Long  Island  and  New  Haven  rail- 
roads would  be  broken  out  of  trains  arriving  by  the  many 
railroad.s  entering  the  port,  as  those  trains  reach  a  junction 
point  with  ,the  outer  belt  line.  But  this  assumption  is  not 
reasonable.  There  is  nothing  in  the  city's  engineers'  esti- 
mated cost  of  the  proposed  facility  for  construction  classifi- 
cation yards  at  each  of  these  junction  points.  Nor  is  there 
included  in  the  estimated  cost  of  operation  any  expense  for 
iwrdinu.  that  is,  the  breaking  up  of  trains,  classifying  and 
switching  cars  and  making  up  trains  into  switching  units 
at  these  junction  points. 

The  city's  report  is  likewise  silent  on  the  matter  of 
delaif  that  chssification  at  jnnctio)!  poivtx  would  occasion 
to  the  balance  of  the  no  or  liO  million  tons  of  freight  moving 
info  and  out  of  the  Port  annually,  bexidcs  that,  which  the 
city  engineers  have  assmned  tooidd  move  via  its  proposed 
belt  line  and  tunnel. 

If,  however,  the  traffic  to  and  from  the  easterly  side  of  the 
port  is  not  to  be  broken  out  of  trains  and  made  up  into 
switching  units  at  the  junction  points,  what  then  is  the 
plan  of  operation  ?  TransporUtion  experts  familiar  with  the 
character  of  the  traffic  handled  through  the  Port  of  New 
York  and  its  currents  of  flow,  cannot  even  begin  to  take 
seriously  the  suggestion  that  it  is  practicable,  to  any  ex- 
tent, to  make  up  solid  trains  at  divisional  yards  of  the  sev- 
eral lines  in  the  interior  and  move  such  trains  directly  to 
junctions  with  the  proposed  belt  line,  tbence  via  that  line  to 
the  proposed  yard  in  the  Borough  of  Richmond. 

Trains  now  arriving  at  the  port  district  contain  freight  for 
every  sertion,  that  is.  Manhattan,  Newark,  Greenville,  Jersey 
City,  Bayonne,  Hoboken,  Edgewater,  Brooklyn,  Queens, 
Bronx,  Richmond,  and  as  well  for  interchange  with  the  New 
Haven,  Long  Island  and  New  York  Central  railroads;  also 
freight  for  export  and  coastwise  shipment.  This  freight 
originates  all  along  the  line  of  each  railroad  from  a  distance 
of  a  thousand  miles  or  more  right  up  to  the  port  district. 

Without  interminable  delays  it  would  be  impossible  so 
to  classify  this  freight  at  divisional  yards  in  the  interior 
as  to  enable  it  to  move  in  solid  trains  from  those  yards 
directly  to  the  junction  points  with  the  belt  line,  thence  to 
the  proposed  yard  at  Richnnond. 

Yard  Nefms 

That  this  is  tnjc  can  be  illustrated  by  taking  the  inbound 
business  on  one  of  the  trunk  lines  as  an  example.  It  ap- 
proaches the  Port  District  through  six  yards.  Business 
from  the  west  through  one  yard;  business  from  a  large  city 
through  its  yard;  business  from  the  south  throuKh  another 
yard;  business  from  a  branch  line  through  its  yai-d;  busi- 
ness from  western  New  Jersey  through  another  yard  and 
business  from  southern  New  Jersey  through  still  another 
yard.  There  is  not  enough  traffic  passing  through  any  one 
of  these  yards  daily,  to  make  up  a  solid  train  for  any  par- 
ticular section  of  the  port  district,  except  one  which  has 
enough  business  to  make  up  a  few  solid  trains  daily. 

To  hold  cars  at  the  divisional  yards  in  the  interior  until 
solid  trains  could  be  dispatched  would  in  many  instances 
cause  several  day's  delay  to  the  freight.  It  is  plain  to  be 
seen  that  additional  yards  will  Ix'  necessary  at  junction 
points  with  the  proposed  belt  line.  However,  even  though 
yards  wore  provided  at  junction  points,  there  would  be  a 
considerable  vohime  of  business  which  would  have  to  be 
handled  info  the  present  classifi<-afion  yards  and  back  again 
to  the  junction  point,  for  example:  all  cars  for  transfer 
stations  would  have  to  he  taken  to  the  transfer  platforms 
whii-li  are  now  located  near  the  cla.ssifica1ion  .yard,  and 
freight  for  Brooklyn,  Queens  or  Long  Island  reloaded  into 
nlher  car«  would  have  to  he  hauled  back  to  the  junction 
point  of  the  belt  line,  (hereby  causing  a  direct  loss  of  time 
and  money.  Such  operation  as  this  is  impracticable,  with 
reference  to  the  enstbnund  movement;  it  is  impossible  when 
the  westbound  movement  is  considered. 

Even  with  new  ela.'ssification  yards  on  .'^■taten  Island  at 
which  westbound  cars  would  be  classified  by  railroads,  it 
would  be  necessary  for  each  railroad  to  take  the.se  cars  to 
their  present  yards  and  transfer  stations  in  order  to  make 
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.p  solid  trains  for  such  points  as  Chicago,  Cleveland,  Buf- 
:aIo,  etc.  There  would  certainly  be  serious  objection  from 
shippers  to  the  delay  that  would  occur  by  any  such  move- 
ment. It  is  doubtful  if  freight  shipped  one  day  would  move 
out  the  same  day;  at  best  it  would  be  several  hours  later  in 
leaving.  Not  only  would  there  be  this  delay,  but  the  addi- 
tional expense  of  the  back  haul. 

The  proposed  belt  line  in  New  Jersey  is  approximately 
fifteen  miles  west  of  the  Hudson  River  and  an  average  of 
twelve  miles  west  of  the  present  classification  yards  of  the 
New  Jersey  radlroads.  It  has  been  shown  that  .the  operation 
of  such  a  line  for  the  purposes  intended,  if  othei-wise  prac- 
ticable would  necessitate  yards  at  the  junction  of  each  rail- 
road line  with  the  belt  line. 

What  justification  can  there  be  for  advocating  such  a 
waste  of  capital?  There  exists  today  a  classification  yard 
on  each  railroad  to  serve  the  terminal  district  in  New  Jersey. 
These  yards  are  outside  of  the  congested  area  of  terminal 
operation. 

The  congestion  that  has  occurred  in  present  classification 
yards  in  the  past  and  that  will  undoubtedly  occur  in  the 
ifuture  if  measures  of  relief  are  not  taken,  comes  about  by 
reason  of  congestion  along  the  New  Jersey  waterfront. 

From  Weehawken  to  Communipaw  there  are  handled 
approximately  two  million  cars  annually  between  the  two 
sides  of  the  port.  More  than  one  and  one-half  mdllion  of 
these  cars  are  bridged  to  and  from  the  carfloat  at  the 
New  Jersey  waterfront  yards.  This  is  where  the  congestion 
occurs.  The  Port  Authority's  plan  will  relieve  this  con- 
gestion by  diverting  part  of  this  traffic  directly  at  the 
classification  yard  to  its  Middle  belt  line,  by  which  it  will 
move  directly  to  Brooklyn,  Queens  and  New  England;  the 
balance  destined  to  Manhattan,  will  be  diverted  to  the  joint 
yards  which  it  proposes  for  Manhattan  freight,  thus  keeping 
out  of  the  waterfront  yards  on  the  New  Jersey  side  all  of 
these  cars. 


COMPARISON  OF  SALIENT  FEATURES  OF  THE  PROPOSAL  OF  THE 
CITY  OF  NEW  YORK  WITH  THE  PORT  AUTHORITY'S  PLAN 
Physical  Characteristics:  P.  A.  Plan   City's  Plan 

Belt  hne,  northernmost  terminal  to  electric  section  I    I.I  mi.  57 . 9  mi- 

Electric  section,  including  tunnel  to  Brooklyn. . ,  . 


York  Connecting  railroads  or  a  line  of  similar  purpose,  which 
would  be  -absolutely  essential  to  distribute  the  tonnages 
which  the  city's  engineers  have  assumed  would  move  over 
the  proposed  belt  line  and  through  its  proposed  tunnel  to 
Bay  Ridge. 

In  working  out  the  cost  of  the  proposed  operation,  the 
City  has  assumed  that  nine  million  tons  of  freight  would  be 
distributed  after  reaching  Bay  Ridge,  along  the  proposed 
marginal  waterfront  line  in  Brooklyn.  The  balance  of  the 
traffic  allocated  to  its  belt  line  and  tunnel,  announting  to 
eleven  million  tons,  it  leaves  at  the  mouth  of  the  tunnel  on 
the  Bay  Ridge  side,  nothing  being  included  for  the  cost  of 
handling  this  freight  between  that  point  and  its  destination 
in  BrookljTi,  Queens  or  the  Bronx. 


6.0  mi. 

Total  New  Line  to  bring  N.  J.  hnes  to  Brooklyn.  .  1 7 .  1  mi. 

Excess  length  of  City's  line     

Ruhng  grade,  electric  section 1 . 6% 

Tunnel  length,  portal  to  portal 24,290  ft. 

Excess  length  c»  Port  Authority  tunnel 

First  Costs: 
Belt   line,   including  power  exchange  yard,   as 

described $6,200,000 

Electric  section,  including  timnel  to  Brooklyn. .  58,800,000 

Total  cost,  new  Une  to  reach  Brooklyn 65,000,000 

Excess  cost.  City's  line 

Traffic  Expectations: 

Net  tons.  annuaUy.    - 'ftSS'nnS 

Care  (loads  and  empty)  annually '•ll^'XXX 

Train  mUes  required 910,000 

Excess  effort  necessary  under  City's  Plan,  tram 

Net  ton  miles  required _.."....  477, 1 50,000 

Excess  movement  necessary  under  City's  plan — 

net  ton  miles 

Unit  Costs: 
(Including  all  operating  expenses,  mterest  on  m- 

vestment,  taxes,  etc.)  ^ , ,    ,  ^ 

Per  car »ll    ^* 

Excess.  City's  plan ■ ■  c  mi  it"; 

Total  cost,  operation  and  overhead,  annually i  >,.iui,3t>5 

Excess,  City's  plan ,     ,  •  • 

This  difference  in  favor  of  the  Port  Authority  s 

Plan,  if  capitaUzed  at  six  per  cent,  amounts 

approximately  to.        

•  Given  as  $32,000,000  in  Jan.  23,  1922,  report  of  Board  of  Estimate. 

1  Given  as  $53,000,000  in  Jan,  23  report.     E.  or  M. 


9.6  mi. 

67.5  mi. 

50.4  mi. 

2.0'^c 

22,750  ft. 

1,540  ft. 


$42,000,000* 

51,000,0001 

93,000,000 

28,000.000 

18,500,000 
1,340,000 
1,620,000 


$15.17 

3.83 

20,352,543 

5,148,178 


The  construction  of  classification  yards  at  the  junction 
points  of  the  city's  proposed  belt  line  would  not  release  any 
of  the  present  classification  yards. 

Every  railroad  must  have  a  classification  yard  within 
switching  distance  of  the  waterfront,  in  which  to  separate 
and  classify  the  cars  for  various  destinations,  stations, 
sidings,  etc.,  both  for  inbound  and  outbound  movement  and 
particularly  in  the  case  of  outbound  cars,  which  have  to  be 
made  up  in  solid  trains  for  principal  destinations  and  in 
'  station  order  for  way  points. 

A  very  serious  ommission  [in  the  city's  report]  is  that  no 
charge  has  been  made  for  use  of  the  Long  Island  and  New 


Economy  and  Efficiency  In  Modem 
Highway  Bridge  Building 

Increase  in  Loads  Demands  Closer  Attention  to> 

Design  in  Details,  Fabrication  and 

Maintenance 

By  Howard  W.  Holmes 

Bridge  Engineer.  State  Highway  Commission  of  Montana,  Helena 

MODERN  types  of  motor  vehicles  with  their  heavy 
concentrated  loads  have  given  rise  to  much  discus- 
sion as  to  proper  loadings  and  impact  factors  to  use  in 
designing  highway  bridge  structures.  That  many  of 
the  existing  bridges  are  light  and  poorly  designed  has 
long  'i./een  known  to  engi.ieers,  but  only  recently  has 
the  fact  become  known  to  highway  officials  and  road 
users.  There  has  resulted  a  crystallization  of  sentiment 
in  favor  of  competent  control  of  the  design  and  con- 
struction of  all  bridges  to  be  built  in  the  future.  It 
would  seem,  however,  that  a  warning  should  be  sounded 
against  abuse  of  the  desire  for  stronger  bridges. 

Undue  increase  of  weight  of  future  structures  may 
result  from  present  tendencies  if  they  are  not  guided 
by  pi'oper  regard  for  efficiency.  Economy  and  sound 
business  demand  that  not  a  single  pound  of  unnecessary 
material  be  employed.  Fundamentally,  it  would  seem 
that  a  double  obligation  rests  on  the  bridge  engineer; 
to  build  highway  bridges  that  will  carry  any  load  that 
may  reasonably  be  expected  to  be  imposed  during  the 
life  of  the  bridge,  and  at  the  same  time  to  build  them 
at  a  cost  that  the  community  can  afford. 

In  a  great  many  sections  of  the  country  the  latter 
obligation  will  make  it  impossible  to  provide  for  the 
greatest  load  that  might  possibly  pass  over  the  bridge 
during  its  life  on  the  basis  of  the  usual  permissible 
working  stresses.  What  then  must  be  the  first  consid- 
eration under  such  circumstances?  We  must  give  most 
careful  consideration  to  the  probability  of  occurrence 
of  possible  maximum  loads,  and  the  effect  of  these  loads 
on  the  structure.  Full  advantage  must  be  taken  of  our 
knowledge  of  the  properties  of  the  materials  enter- 
ing  into   construction. 

Take  structural  steel  for  .example;  has  practice  kept 
pace  with  the  advances  made  in  manufacture?  Our 
ans-wer  must  be  in  the  negative.  Today  we  are  credit- 
ing this  material  with  the  same  working  stresses  as 
when  steel  was  first  introduced  into  the  art  and  when 
methods  of  control  during  manufacture  were  compara- 
tively crude  and  unreliable.  If  a  unit  working  stress 
of  16,000  lb.  was  then  considered  conservative  practice, 
today  such  practice  represents  nothing  short  of  eco- 
nomic waste.  This  reasoning  leads  to  the  first  step  ii 
meeting  the  obligation  as  above  submitted.     We  are 
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fully  justified  in  discounting  the  likelihood  of  extreme 
loads,  and  provide  for  such  loads  at  stresses  but  little 
below  the  elastic  limit  of  the  material. 

We  now  come  to  a  second  phase  of  the  problem.  Main 
members  are  not  fully  efficient  unless  extreme  care  be 
used  to  develop  their  capacity  by  properly  designed  de- 
tails and  connections.  Further,  strength  is  not  the 
only  factor  to  be  considered.  It  is  common  to  see  struc- 
tures whose  main  members  are  amply  sufficient  but 
are  detailed  and  braced  in  such  way  that  traffic  move- 
ment will  induce  dynamic  stresses  greatly  in  excess  of 
the  live-load  stresses  provided  for.  The  stresses  may 
also  be  increased  greatly,  or  even  doubled,  through 
neglect  in  guarding  against  eccentricity  of  stress. 

Many  structures  are  today  being  built  with  suspended 
floors  and  without  end  floor  beams.  We  see  portals 
and  sway  frames  gripping  but  one  face  of  the  mem- 
bers they  connect.  Rivets  are  laid  out  so  that  some 
cannot  be  di'iven  effectively.  These  defects,  together 
with  a  multitude  of  others,  all  tend  to  tax  the  material 
far  beyond  the  stresses  that  would  result  from  any 
conceivable  live  load. 

Construction,  Workmanship  and  Maintenance 

A  third  thought  relates  to  shop  work  and  erection. 
The  modern  bridge  works  is  equipped  to  execute  work 
calling  for  any  reasonable  degree  of  refinement,  and 
simply  asks  that  the  requirements  be  definitely  outlined 
in  advance.  A  well-designed  structure  may  be  so 
fabricated  and  erected  as  to  cast  serious  doubt  upon  the 
propriety  of  becoming  too  enthusiastic  over  the  problem 
of  assumed  design  loadings  and  impact  allowances. 
Some  specifications  governing  shop  work  and  erection 
will  nullify  all  attempts  to  develop  a  proper  and  eco- 
nomical design.  The  engineer,  if  he  be  rightfully  con- 
sidered as  such,  must  have  had  experience  in  actual 
shopwork  and  erection  operations  in  order  that  he  mav 
fulfill  his  dual  responsibility  of  assisting  both  the  con- 
tractor and  the  public  in  securing  a  structure  "o  built 
as  to  perform  in  actual  service  the  work  the  designer 
intended  it  should. 

Finally,  we  must  not  lose  sight  of  maintenance.  Con- 
sideration of  practical  and  effective  maintenance  must 
begin  in  the  designing  room.  Details  must  be  such  as 
to  prevent  the  lodgment  of  debris  and  to  permit  of  easy 
access  with  a  paint  brush  after  erection.  Periodical 
inspection  must  be  carried  out,  and  minor  repairs  not 
neglected  from  year  to  year  as  is  the  prevailing  custom. 
Steel  bridges  should  be  kept  well  painted,  and  the  paint 
used  should  be  purchased  on  a  definite  specification 
embodying  features  known  to  be  particularly  applicable 
to  the  purpose — the  protection  of  structural  steel  ex- 
posed to  extremely  severe  conditions. 

While  it  may  be  reasonably  assumed  that  live  loads 
will  increase,  it  is  equally  reasonable  to  assume  that 
the  distribution  of  such  loads  will  not  greatly  vary 
from  assumptions  used  in  present-day  design.  Frequency 
of  application  of  excessive  loads  must  be  considered. 

Much  is  heard  toflay  of  military  loads.  When  con- 
sidering these,  the  limits  of  mobility  must  not  he  lost 
sight  of.  A  12-in.  howitzer  e<iuipped  with  shoes  will 
impose  a  load  of  about  22.000  lb.  on  the  two  front  wheels. 
The  75-hp.  caterpillar  tractor  adopted  a.s  the  haulage 
unit  for  this  howitzer  weighs  25,000  lb.  It  would  seem 
that  even  allowing  for  a  material  increase  in  the  weight 
of  heavy  artillery,  the  typical  15-ton  truck  loading  is 
ample  for  present-day  design. 


As  to  impact,  present-day  theories  tend  to  resolve 
into  a  question  of  vibration  rather  than  the  dynamic 
effect  produced  by  rough  surfaces  or  the  passage  of  a 
wheel  over  a  single  obstruction.  The  remarks  already 
made  about  rigidity  apply  here  with  even  greater  force 
than  in  the  case  of  load-carrying  capacity.  Investigation 
along  most  rational  lines  will  disclose  that  an  allowance 
of  25  per  cent  in  connection  with  the  floor  design  should 
be  ample  to  care  for  the  impact  increment. 

There  are  many  locations  where  the  concrete  arch  will 
be  found  to  be  the  most  economical  type  of  structure. 
The  determining  factors  will  be,  suitable  foundation 
and  construction  materials ;  if  these  can  be  had  at  rea- 
sonable cost  future  live  loads  need  not  cause  much 
apprehension.  This  applies  particularly  to  the  earth- 
filled  spandrel  type.  Since  the  matter  of  clearance  is 
usually  an  important  consideration  in  highway  work, 
arches  of  low  rise  must  be  resorted  to,  making  the  earth- 
filled  spandrel  type  extremely  economical.  Properly 
designed  arches  and  suitable  foundations  combine  to 
produce  a  structure  calling  for  practically  no  main- 
tenance in  so  far  as  the  structure  itself  is  concerned. 

To  conclude :  We  must  build  bridges  that  are  capable 
of  candying  the  traffic  and  at  the  same  time  not  lose  sight 
of  the  fact  that  there  is  a  limit  to  tTie  public  purse. 
The  solution  of  this  problem  lies  in  giving  more  atten- 
tion in  the  future  to  details  of  design  and  ei'ection,  and 
in  crediting  the  material  with  its  full  stress-carrying 
capacity  within  known  limits  of  safety.  If  these  things 
are  done  our  highway  bridges  will  meet  all  conditions 
of  loading  that  may  be  reasonably  expected,  provided 
intelligent  maintenance  is  made  a  part  of  our  road- 
building  program  and  not  overlooked  when  funds  are 
apportioned  for  highway  development. 


California  Counties  Place  Weight 
Limit  on  Auto  Trucks 

THREE  COUNTIES  in  Southern  California,  River- 
side, San  Bernardino,  and  Orange,  have  recently 
passed  ordinances  limiting  the  gross  weight  of  any 
four-wheeled  vehicle  to  22,000  lb.  The  weight  on  six 
wheels,  under  the  new  ordinances,  is  limited  to  30,000 
lb.,  and  the  limit  for  a  truck  with  two  trailers  is 
36,000  lb.  gross. 

Last  year  the  California  State  Supervisors  Associa- 
tion urged  the  highway  commission  to  limit  gross  loads 
on  public  highways  to  20,000  lb.  Since  then  local  or- 
ganizations have  taken  up  the  same  request,  the  moat 
recent  endorsement  being  from  the  Tulare  County 
Taxpayers  Association,  which  adds  the  suggestion  that 
no  more  franchises  should  be  granted  to  motor  carriers 
in  territories  now  being  served  by  other  motor  or  rail 
routes,  until  the  legislature  shall  have  had  opportunity 
to  (1)  enact  laws  protecting  the  highways  from  exces- 
sive weight  and  speed  and  (2)  assess  again.st  motor 
vehicles  fees  that  are  in  proportion  to  their  wear  and 
tear  on  pavements.  The  purpose  of  this  suggestion  is 
to  release  the  general  taxpayer  from  the  burden  im- 
posed on  him  by  highway  reconstruction  and  main- 
tenance made  necessary  by  the  heavy  automotive  traffic 
to  which  objection   is  made. 

The  state  law  in  California  permits  as  a  maximum 
a  gross  weight  of  80,000  lb.  on  four-wheeled  vehicles 
and  40,000  lb.  on  six-wheeled  vehicles  provided  axles 
arc  at  least  96  in.  apart  and  there  is  not  more  than  800 
lb.  on  each  inch  of  rubber-tire  width. 
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Office  Circulation  of  New  Literature 

By  Ruth  Canavan 

Librarian    with    Metcalf    &    Eddy,    Boston,    Mass. 

That  all  members  of  otir  .staff  may  keep  themselves 
informed  with  respect  to  up-to-date  developments  in  the 
engineering  field,  as  set  forth  in  current  literature,  the 
periodicals  received  at  this  office  are  circulated  accord- 
ing to  the  following  plan : 

A  list  was  prepared  of  all  the  men  interested  in  any 
or  all  of  the  magazines  received.  This  was  typewritten 
in  multiple  on  slips  headed  "Circulation  List — Please 
check  your  name  and  pass  this  on."  One  of  these  slips 
is  pasted  by  the  librarian  upon  the  front  cover  of  each 
magazine  as  it  i.s  received.  Note  is  then  made  of  the 
page  numbers  of  articles  of  especial  interest  against 
the  names  of  those  to  whom  they  would  appeal.  Some 
names  are  crossed  off  the  list.  The  magazine  is  then 
ready  for  circulation.  It  is  placed  upon  the  desk  of  the 
man  at  the  head  of  the  list  or,  in  his  absence,  upon 
the  next  man's  desk.  He  looks  the  magazine  through, 
checks  his  name  and  passes  it  on.  Or,  in  case  he  finds 
that  he  wants  to  read  it  more  carefully  he  takes  it  home 
for  one  night.  If  he  discovers  data  which  should  be 
abstracted  he  makes  note  of  the  fact  at  the  bottom  of 
the  slip,  or  if  he  finds  reference  to  books,  bulletins  or 
other  matter  which  he  thinks  should  be  added  to  the 
library,  he  makes  note  of  that  fact.  The  second  day  be 
must  pass  the  magazine  along  to  the  next  man  on  the 
list.  Some  delays  were  anticipated,  but  the  eagerness 
of  the  individuals  to  get  each  his  turn  promptly  has 
taken  care  of  this  difficulty.  The  last  man  on  the  list 
returns  the  magazine  to  the  librarian,  who  sees  that  all 
the  names  have  been  checked,  takes  care  of  the  requests 
at  the  foot  of  the  slip,  and  files  the  magazine  in  the  cur- 
rent periodical  stack. 

To  keep  everyone  posted,  also,  as  to  newly  acquired 
material  in  the  library  a  sheet  prepared  in  duplicate 
and  headed  "Recent  Acquisitions"  is  put  up  in  the 
drafting  room  and  in  the  library.  Upon  these  sheets 
are  typewritten  the  titles  of  all  books,  bulletins, 
pamphlets,  etc.,  as  they  come  in,  the  date  of  receipt, 
filing  number,  and  in  the  case  of  books,  the  name  of 
the  purchaser.  When  the  sheets  have  been  filled  they 
are  taken  down  and  a  new  listing  started.  The  com- 
pleted lists  are  turned  over  to  the  senior  partners  for 
their  information  and  are  afterward  returned  to  the 
librarian,  who  destroys  one  copy  and  files  the  other  in 
a  binder,  to  serve  in  cumulative  form  as  the  library 
acquisition  list. 

Maryland  Health-Engineering  Bulletins 

ENGINEERING  BTTLLETTN  NO  1.  MARTL.\ND  .STATE  DE- 
PARTMENT OF  HE.MjTH  RnhPi-l  B.  MoiSP.  Chief  Engineer. 
Fallimnrc.  Md.     Paper;  6x9  in.;  pp.  127;  illustrated. 

The  engineering  staff  of  the  Maryland  State  Depart- 
ment of  Health  has  been  doing  notable  research  work. 
Some  of  its  studies  of  more  than  local  interest  have 
been  reported  from  time  to  tim.e  in  various  technical 
journals,  including  Engineering  News-Record.  Ten  of 
these,  most  of  them  dealing  with  statistical  and  other 


studies  of  the  quality  of  water,  or  with  storage,  coagula- 
tion and  filtration,  are  reprinted  in  this  bulletin.  Mr. 
Mor.sc  states  that  if  the  reception  of  this  number  is 
favorable  others  will  follow.  The  value  of  the  material 
and  the  convenience  of  having  it  thus  assembled  from 
.scattered  original  sources  warrants  the  enterprise.  Com- 
mendation is  also  due  to  the  practice  of  making  individ- 
ual papers  immediately  available  by  publication  in  some 
technical  journal  instead  of  holding  then  until  enough 
to  make  a  bulletin  are  available.  It  should  be  noted 
that  some  of  the  studies  were  made  jointly  with  spe- 
cialists not  connected  with  the  Maryland  Department 
of  Health,  thus  adding  to  the  breadth  of  the  investigation. 


Ketchum's  Mill  Buildings  Rewritten 

Revikwbd  by  K.  Kleming 

American  Bridge  Co..  New   York  City 

THE  DESIGN  OF  STEEL  MllAj  PliTLniNG.«  :  The  calculation  of 
.Stress  in  Framed  Structures — By  Milo  S  Ketrhum.  C.E.. 
Consulting  Engineer;  Mem.  Am.  Soc.  C.  E.  Fourth  Edition.  Re 
■nrittcn  McGraw-Hill  Book  Co  .  Inc.  Flexible  :  6  x  9  in.,  pp. 
«.'":   illustrated.      $G.   net  postpaid. 

The  first  edition  of  Ketchum's  "Steel  Mill  Buildings" 
was  the  pioneer  work  of  its  kind  and  at  once  met 
with  a  favorable  rereptioii.  Subsequent  editions  were 
enlarged.  (See  reviews:  Engineering  News,  Oct,  15, 
190.3:  Dec.  13,  1906;  March  1,3,  191.3.)  Several  entire 
chapters  have  now  been  added,  the  others  rewritten, 
with  new  matter  inserted.  About  half  the  cuts  are  new 
and  many  of  the  others  redrawai.  The  present  edition 
has  more  than  twice  the  content  of  the  first  edition.  It 
is  practically  a  new  book. 

The  book  is  written,  the  author  states,  to  serve  as 
a  textbook  in  structural  engineering  and  also  as  a  book 
of  reference  for  engineers.  Part  I,  Stresses  in  Framed 
Structures,  and  Part  II,  Deflections  of  Structures  and 
Stres.ses  in  Statically  Indeterminate  Structures,  were 
probably  written  primarily  with  the  classroom  in  mind. 
The  author  has  admirably  presented  a  comprehensive 
course  of  study  in  a  clear  and  concise  manner.  A 
chapter  on  Influence  Diagrams  and  a  section  on  Oblique 
Loading  of  Beams  are  observed  in  Part  I.  The  80-page 
chapter  of  Problems  is  worthy  of  special  mention. 
The  method  of  presenting  a  solved  problem  followed 
by  a  similar  one  un.soIved  is  highly  commendable.  Any 
student  able  to  apply  the  methods  of  solution  given  for 
the  40  problems  has  a  pretty  thorough  knowledge  of 
stresses  in  statically  determinate  structures. 

Area  Moments  have  a  prominent  place  in  Part  II. 
The  deflection  of  framed  structures  is  taken  up  at 
length  and  the  slope  deflection  method  of  obtaining 
stresses  in  stiff  frames  I'ather  briefly.  A  chapter  is 
devoted  to  Problems  in  Higher  Structures.  The  re- 
viewer notes  that  for  the  approximate  determination 
of  wind  stresses  in  the  frame  of  3  six-story  building 
the  author  follows  a  decidedly  better  method  than  the 
one  he  gives  in  his  "Structural  Engineers'  Handbook." 

The  18  chapters  of  Part  III.  Design  of  Steel  Mill 
Buildings,  cover  a  wide  range,  giving  not  only  data  for 
designing  buildings  and  proportioning  members  but  also 
illustrations  of  specific  examples.  The  chapters  on  Roof 
Coverings,   Floors,   Doors,  Windows  and  kindred  sub- 
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jects  bring  condensed  information  from  many  sources 
that  will  prove  valuable  to  the  engineer.  Several  "Exam- 
ples of  Industrial  Buildings"  are  given  in  a  chapter 
with  that  heading.  Just  here  it  may  be  stated  that 
in  common  with  most  textbooks,  designs  and  details 
shown  do  not  always  represent  the  latest  practice. 
(This  is  not  altogether  the  fault  of  authors.  Fabricat- 
ing firms  are  reluctant  to  give  out  for  publication  ex- 
amples of  their  latest  thought.)  For  instance,  on  p.  422 
is  shown  a  cross  section  and  part  longitudinal  section 
of  the  Steam  Engineering  Building  at  the  Brooklyn 
Navy  Yard.  The  building  was  erected  in  1900.  (See 
Engineering  News,  April  25,  1901.  for  description.) 
It  was  extended  in  1917.  and  while  the  outlines  of  the 
old  building  were  followed  changes  were  made  embody- 
ing what  had  proven  to  be  better  practice.  An  illustra- 
tion of  the  extension  would  have  been  more  appropriate 
than  the  one  showing  the  old  portion. 

Some  of  the  details  shown  in  Part  III  have  been 
abandoned.  The  angle  purlin  (p.  406  and  elsewhere) 
is  turned  the  weak  way  of  the  angle.  From  the  stand- 
point of  fabrication  undue  stress  is  laid  upon  bringing 
purlins  at  panel  points.  It  is  often  preferable  to  propor- 
tion the  top  chord  for  bending  rather  than  to  increase 
the  number  of  truss  members  in  order  to  bring  purlins 
at  panel  points. 

General  Specifications  for  Steel  Frame  Buildings  are 
given  as  an  appendix.  The  211  paragraphs  can  be  read 
with  profit  by  any  one  at  all  interested  in  steel  frame 
buildings.  A  question  that  arises,  especially  to  the 
engineer  engaged  in  competitive  design,  is:  Are  not 
the  specifications  in  some  paragraphs  needlessly  severe? 
The  reviewer  believes  that  they  are.  Rollers  or  rockers 
under  roof  trusses  on  masonry  walls  need  not  be  used 
until  a  span  of  90  ft.  instead  of  70  ft.  is  reached.  The 
wind  pressures  of  20  lb.  and  30  lb.  can  be  reduced  to 
15  lb.  and  20  lb.  The  value  of  field  bolts  in  shear  can 
be  increased  from  6,667  lb.  to  9,000  lb.  and  their  use 
in  field  connections  can  be  extended  beyond  attaching 
purlins  and  girts.  Connections  need  not  always  be  of 
sufficient  strength  to  develop  the  full  strength  of  the 
member.  If  ^-in.  rivets  are  used  in  a  roof  truss  and 
A-in.  be  the  minimum  thickness  of  metal  allowed,  the 
minimum  angle  will  be  2}  x  2  x  h-'m.  There  is  little 
advantage  in  connecting  the  angle  for  its  full  tensile 
strength  when  it  is  subject  to  but  5,000  or  6.000  lb. 
in  tension.  A  minimum  depth  of  rolled  beams  in 
floors  of  2',  instead  oi-^„  the  span  is  sufficient.  But  the 
depth  of  beams  and  channels  used  as  roof  purlins  should 
not  exceed  j',  instead  of  ,'„  the  span.  A  side  lap  of  1  '■ 
instead  of  2  corrugations  is  enough  for  corrugated  steel 
roofing.  Flashing  can  be  of  .same  gauge  as  the  covering 
instead  of  always  No.  20. 

Anchor  bolts  should  be  shipped  in  advance  by  the 
steel-contractor  and  set  by  the  mason.  When  existing 
structures  are  to  be  removed  it  is  usually  preferable 
to  all  concerned  that  the  work  be  done  by  the  owner 
instead  of  the  contractor.  The  purchaser  is  seldom 
willing  to  pay  for  two  coats  of  paint  after  erection. 

A  paragraph  should  be  added  specifyinr  live  loads 
to  be  carried  by  floors  of  factories,  machine  shops,  power 
houses  and  other  industrial  buildings.  It  would  also 
be  well  to  have  a  paragraph  regarding  assumptions  to 
be  made  for  shafting  carried  by  the  bottom  chords  of 
roof  tru.s.ses.  Several  paragraphs  could  be  omitted  as 
belonging  more  properly  to  the  classroom. 


The  personal  equation  always  enters  into  the  selec- 
tion of  matter  presented  in  a  technical  book.  It  also 
enters  into  the  comments  of  the  reviewer.  A  chapter, 
Theory  and  Practice,  could  well  be  added  to  a  book  of 
this  kind.  Prof.  Ketchum  understands  both  and  knows 
that  there  is  no  conflict  between  sound  theoi-y  and  good 
practice.  But  the  engineer  fresh  from  college  halls  is 
confronted  with  the  assertion  that  theory  and  practice 
are  separate  and  distinct  entities.  As  proof  of  this, 
structures  are  pointed  out  to  him  that  have  been  built 
by  "practical"  men  and  that  do  not  seem  to  accord 
with  what  he  has  been  taught.  A  few  pages  from  the 
professor  on  this  subject  would  be  welcomed.  Some  of 
the  many  minor  points  which  the  engineer  is  constantly 
meeting  and  on  which  he  derives  little  help  from  text- 
lx)oks  could  also  be  taken  up  in  a  chapter  of  this  kind. 

In  conclusion:  Professor  Ketchum  deserves  the  thanks 
of  the  engineering  fraternity  for  bringing  together  such 
a  wealth  of  material.  No  engineer  who  has  anything 
to  do  with  steel  buildings  is  fully  equipped  for  his  work 
without  "The  Design  of  Steel  Mill  Buildings."  It  is 
an  essential  addition  to  his  library. 


Metcalf  and  Eddy's  Sewerage  Condensed 

.SEWERAGE  AND  SEWAGE  DISPOSAL:  A  Textbook  bv  Leon- 
ard Metcalf  and  Harrison  P.  Eddv.  First  Edition.  McGraw- 
Hill  Book  Co..  New  York  and  London.  Cloth;  6x9  in.;  pp. 
59S  ;    illustrated.      $5.00. 

In  response  to  repeated  urging,  the  authors  of  the 
monumental  three-volume  treatise  on  "American  Sewei'- 
age  Practice,"  published  in  1914-15,  have  produced  a 
"textbook"  which  promises  to  be  equally  successful 
within  its  intended  field.  The  authors  state  that  the 
present  single  volume  contains  "little"  not  given  "in 
much  greater  detail"  in  the  three  volumes.  This  is 
too  modest,  for  the  "textbook"  gives  later  information 
and  conclusions  than  does  the  treatise.  The  present 
volume,  like  the  earlier  three,  has  had  the  benefit  of 
the  large  experience  of  John  M.  Goodell,  formerly 
editor  of  the  Engineering  Record,  who  did  the  larger 
part  of  the  condensation. 

The  authors  appear  to  have  entered  upon  the  prepara- 
tion of  this  "textbook"  with  reluctance  and  to  view 
the  result  with  some  question  because  they  "are  engi- 
neers, not  teachers"  end  thus  the  book  "reflects  the 
engineer's  rather  than  the  teacher's  viewpoint."  Else- 
where in  their  Preface  they  say  that  they  "finally  decided 
to  prepare  a  book  giving  the  information  which  they 
consider  it  desirable  for  the  young  student  to  acquire 
before  taking  up  work  in  the  field,"  and  that  they  felt 
"under  obligations  as  professional  engineering  special- 
its  to  do  their  part  in  smoothing  the  way  for  the  first 
steps  taken  by  engineering  students  in  this  branch  of 
engineering."  These  statements  are  sufficient  justifica- 
tion for  the  production  of  a  textbook  on  this  subject 
by  practicing  engineers,  especially  when  they  have  a 
successful  treatise  of  their  own  to  base  it  upon.  Al- 
though the  teachers  of  engineering  have  had  the  text> 
book  field  almost  wholly  to  themselves  heretofore  we 
think  most  of  them  will  not  object  to  giving  practicing 
engineers  a  chance  to  show  what  they  think,  as  quoted 
more  exactly  above,  the  student  should  know  when  he 
turns  from  the  classroom  to  the  field. 

In  view  of  the  well  known  antecedents  of  this  volume, 
it  is  unnecessary  to  outline  its  contents  further  than 
to  say  that  is  covers  the  various  phases  of  sewerage 
design,  including  sewage  disposal  (which  is  given  about 
half   the   space)    and  contains   much    on   construction. 
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Cost  data  are  omitted  because  of  the  di.sturbing  effect 
of  the  war  and  for  other  reasons,  but  there  is  a  chapter 
on  Cost  Estimating.  A  few  pages  on  the  theory  and 
practice  of  sewer  assessments  seem  to  be  needed.  It 
would  also  be  illuminating  if  dates  were  used  more  fre- 
quently in  connection  with  citations  of  data  and  prac- 
tice. The  value  of  dates  is  indicated  in  at  least  two 
eases  where  they  are  given:  in  the  remarks  on  the  Paris 
and  Berlin  sewage  farms,  where  the  year  1910  suggests 
that  material  changes  in  practice  that  have  probably 
occurred  since  then  should  be  noted. 

Finally,  whether  regarded  as  a  "textbook"  or  con- 
densed treatise,  this  volume  deserves  hearty  commenda- 
tion. 

Freitag  on  Fire  Prevention  Revised 

Reviewed  by  Clinton  T.  Bissell 

structural    Knginef 


National    Boarrl   nC   Fii 
New  York  City 


Underwriters, 


FIRE  PREVENTION  AND  FIRE  PROTECTION:  as  applied  to 
building  construction — Second  Edition.  Revised.  By  John  Ken- 
dall Freitag.  B.S..  C.E.  John  Wiley  &  Sons.  N.  T.  Flexible  : 
4J  X  7  pp.  1038;  illustrated. 

The  second  and  revised  edition  of  this  handbook 
covers  the  broad  field  of  fire  insurance,  fire  hazards, 
design,  construction  and  protection,  although  treating 
more  specifically  of  building  construction.  There  are 
six  parts:  Fire  Prevention  and  Fire  Protection;  Fire 
Tests  and  Materials;  Fire  Resisting  Design;  Fire 
Resisting  Construction;  Special  Structures  and  Fea- 
tures;  and   Auxiliary   Equipment   and   Safeguards. 

[The  first  edition  was  revised  at  length  by  Prof.  Frank 
B.  Sanborn  in  Engineering  Ncios,  Dec.  12,  1012,  p.  1117, 
and  briefly  in  the  Engineering  Record,  Sept.  26,  1912, 
p.  336— Editor.] 

The  important  changes  in  this  revision  have  been  in 
the  provisions  dealing  with  theaters  and  garages.  In 
numerous  other  parts  also,  there  are  new  data  on  design 
and  standards  for  construction  in  accordance  with  meth- 
ods of  the  last  decade,  superseding  similar  matter  which 
appeared  in  the  first  edition.  For  a  volume  dealing 
with  so  many  topics,  the  material  changes  from  the 
original  edition  are  comparatively  few.  It  is  to  be 
regretted  that  the  chapter  on  fire  losses  has  not  been 
brought  up  to  date.  The  student  of  fire  prevention 
and  fire  protection  naturally  is  more  interested  in 
present-day  conditions  than  in  what  the  conditions 
were  from  ten  to  twenty  years  ago.  The  argument  of 
the  author  that  revisions  for  the  purpose  of  up-to-date 
comparisons  with  governmental  expenditures  would  be 
less  striking  than  as  the  figures  stand,  is  out  of  harmony 
with  the  concurrent  statement  in  the  preface  that  the 
annual  fire  loss  in  the  United  States  for  the  five-year 
period  1915  to  1919  inclusive  was  about  40  per  cent 
greater  than  during  the  period  from  1900  to  1909  in- 
clusive. 

The  book  is  based  largely  on  quotations  and  extracts 
from  various  publications.  The  action  of  structural 
materials  and  the  results  of  faulty  construction  design 
in  the  conflagrations  of  Baltimore  and  San  Francisco 
are  liberally  extracted  from  reports  on  these  conflagra- 
tions by  competent  authorities.  Similar  information 
regarding  fires  in  numerous  individual  buildings,  prin- 
cipally in  New  York  but  also  in  Pittsburgh  and  else- 
where, is  given.  This  material  adds  considerably  to 
the  size  of  the  volume,  but  is  not  of  much  importance. 
To  be  of  full  value  the  Fire  Protection  Library,  or 
H.st  of  books  that  for  a  good  course  of  reading  in  fire 
insurance,  might  well  have  had  the  list  as  made  in  1906 


considerably  increased.  The  writings  of  various  authors 
on  the  general  subject  of  fire  prevention  and  fire  protec- 
tion since  that  date  have  been  numerous  and  there  was 
opportunity  here  to  present  a  fairly  full  bibliography, 
which  would  include  the  several  valuable  recent  works 
on  the  subject. 

One  of  the  excellent  chapters  in  the  book  is  on  the 
theory  and  practice  of  fire  insurance.  Here  are  gi^/en 
a  brief  history  of  the  origin  of  fire  insurance  in  Amer- 
ica, the  duties  of  the  insurance  agent,  the  method  of 
rating,  the  tax  that  insurance  brings  to  the  whole  coun- 
try, and  the  method  of  reducing  insurance  as  practiced 
by  the  stock  companies,  with  brief  reference  to  mutual 
company  methods. 

Under  the  reference  to  the  fire  resisting  qualities 
of  concrete  and  to  the  fire  tests  made  by  German  and 
British  authorities,  the  United  States  Geological  Survey 
and  others,  it  is  unfortunate  that  this  edition  was 
completed  too  early  to  include  the  results  of  the  co-oper- 
ative fire  tests  of  building  columns  made  by  the  National 
Board  of  Fire  Underwriters,  the  Associated  Factory 
Mutual  Fire  Insurance  Companies,  and  the  United 
States  Bureau  of  Standards  at  the  Underwriters'  Lab- 
oratories, as  reported  last  year,  This  experimental  in- 
vestigation of  the  resistance  of  columns  and  of  their 
fire  resistive  coverings,  including  concrete,  is  an  espe- 
cially interesting  and  valuable  addition  to  the  previous 
knowledge  of  the  action  of  fire  and  water  upon  protected 
and  unprotected  columns.  It  is  also  regrettable  that 
the  results  of  the  exhaustive  tests  on  the  fire  resistance 
of  concrete  and  reinforced-concrete  floor  slabs,  as  re- 
ported by  the  British  Fire  Prevention  Committee  in 
1921,  could  not  have  been  included,  as  they  constitute 
an  important  addition  to  our  knowledge  of  this  subject. 

The  matter  in  the  handbook,  as  revised  or  entirely 
new,  on  theater  curtains,  chimney  construction,  prac- 
tical suggestions  for  reducing  fire  loss  in  factories,  and 
on  garages  is  timely  and  valuable. 

The  general  style  of  the  book  is  that  of  exposition 
and  description.  It  will  be  found  especially  interesting 
to  a  reader  who  is  familiar  with  the  elements  of  fire 
protection  engineering,  and  wishes  to  pursue  by  casual 
reading  the  story  of  fire,  fire  prevention  and  fire  protec- 
tion. It  should  be  valuable  also  as  a  book  of  reference 
and  as  a  guide  in  developing  sound  building  construction 
and  protection  through  proper  equipment  and  in  man- 
agement. 

A  Great  Architect  and  City  Planner 

DANIEL,  H.  BURNHAM,  ARCHITECT.  PLANNER  OF  CITIES— 
Bv  Charles  Moore.  In  two  volumes.  Boston  and  New  York- 
Houghton  Miffin  Co.  Cloth;  illustrated.  8  x  11  in.  Vol.  1,  pp 
260:  Vol.  2.  pp.   23S.     $2n. 

To  engineers  the  subject  of  these  handsome  and  in- 
teresting volumes  is  best  known  as  a  pioneer  in  tall 
ofiice  building  construction,  director  of  works,  one  of 
the  creatori--  of  the  Columbian  Exposition,  architect  of 
several  large  railway  stations;  chief  of  which  is  the 
Union  Station  at  Washington,  and  as  a  city  planner. 
In  the  latter  capacity,  Burnham  played  a  large  part  as 
a  member  of  the  committee  that  replanned  the  City  of 
Washington  in  the  early  years  of  this  century,  but  it 
was  his  experience,  his  associations  and  his  inspira- 
tions gained  in  connection  with  the  World's  Fair  that 
gave  him  his  start  in  the  city  planning  field,  and  that 
did  much  to  spur  him  on  in  his  later  work  on  that 
magnificent  conception,  the  Chicago  Plan.  Other  city 
planning    accomplishments    outlined    in    these    volumes 
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had  as  their  scene  West  Point,  Cleveland  (as  a  mem- 
ber of  a  board),  Manila  and  Baguio,  and  San  Francisco. 
Much  of  his  city  planning  work  was  done  without  fees, 
for  the  good  of  the  cause  and  the  country;  and  the 
same  was  true  of  other  successful  efforts  here  described. 
Xothing  could  better  show  the  spirit  of  the  man  and 
his  work  than  what  the  author  of  this  biography  calls 
Kurnham's  "own  oft-repeated  injunction,  formulated  in 
1907,  which  has  become  the  motto  of  city  planners  since 
that  day."    The  words  run: 

Make  no  little  plans;  they  have  no  magic  to  stir  men's 
iilood  and  probably  themselves  will  never  be  realized.  Make 
big-  plans;  aim  high  in  hope  and  work,  remembering  that  a 
noble,  logical  diagram  once  recorded  will  never  die,  but 
lung  after  we  are  gone  will  be  a  living  thing,  asserting  itself 
with  evei'-growing  insistency.  Remember  that  our  sons  and 
grandsons  are  going  to  do  things  that  would  stagger  us. 
Let  your  watchword  be  order  and  your  beacon  beauty. 

The  biography  shows  a  life  and  deeds  corre.sponding 
with  such  inspiring  words.  Most  fortunately,  too,  the 
biography  is  written  by  one  well  fitted  foi'  the  task, 
a  man  for  years  intimately  a.ssociated  with  Burnham, 
and  who  prepared  the  Washington  Plan  report,  edited 
the  Plan  of  Chicago  and,  with  Burnham,  was  a  member 
of  the  National  Commission  of  Fine  Arts.  Among  the 
many  fine  illustrations  in  the  two  volumes  are  reproduc- 
tions in  color  of  some  of  the  notable  Washington  and 
Chicago  plan  dmwings  by  Jules  Guerin,  and  reproduc- 
tions of  black  and  white  drawings  by  F.  Jaiiin.  Through- 
out the  book  there  are  many  allusions  and  intimate  word 
sketches  and  letters,  as  well  as  portraits,  of  the  leading 
architects,  sculptors,  artists  and  art  critics  of  Burn- 
ham's  day,  thus  increasing  the  value  of  the  biography  as 
a  contribution  to  the  art  history  of  the  period,  and  par- 
ticularly to  the  history  of  some  of  the  larger  aspects 
of  the  growth  of  city  planning  in  the  United  States. 


International  Health  Journal  Suspended 

With  the  November-December  number,  publication  of 
the  International  Journal  of  Public  Health  was  sus- 
pended. The  Journal  has  been  published  in  several 
languages  at  Geneva,  Switzerland,  by  the  League  of 
Red  Cross  Societies.  The  League  will  continue  to  issue 
its  Bulletin,  with  increased  space  for  scientific  infor- 
mation. 


Standard  Chimney  Specification  Improved 

A  thoroughgoing  revision  of  the  standard  chimney 
specification  (written  in  such  form  as  to  be  available 
for  adoption  as  a  municipal  building  ordinance)  has 
ju-t  been  issued  by  the  National  Board  of  Fire  Under- 
writers (7C  William  St.,  New  York  City).  If  was 
prepared  largely  by  Prof.  Ira  H.  Woolson,  .icting  for 
a  committee  of  the  board.  It  is  more  precise  in  its 
specifications,  and  therefore  safer,  on  a  number  of 
details  of  construction,  while  at  the  same  time  it  makes 
;dl  reasonable  allnwam  es  for  the  use  of  dilferenl  kinds 
of  material.  In  general,  clay  flue  lining  is  re()uired  in 
ill  chimneys  except  thoae  for  ordinary  low  teniperaturi; 
heating  of  dwellings.  As  against  the  prior  edition  of 
the  specification,  one-brick  partition  walls  are  now 
pretty  generally  re(|uired  between  flin'  .  As  the  chimney 
is  one  of  the  key  items  in  fire  danger,  being  fourth  on 
♦he  list  of  fire  cau.'<es  in  the  country,  the  importance 
und  value  of  tin's  specification  will  be  apparent.  Every 
engineer  concerned  with  building  con <t ruction  or  main- 
tenance will  find  it  a  necessary  piei'e  of  file  infortnation. 


Publications  Received 


.VN  ANALYSIS  OF  PUBLIC  ACCIDEH^TS:  1921.  Xational 
Safety  Council,  IBS  N.  Michigan  .-Vve.,  Chicago,  111. 

BITUMINOUS  PAVEMENT  IXVESTIGATION  IN  CERTAIN 
TE.\AS  CITIES — Part  II.  Asphaltic  Concrete  (Topeka  and 
Modified  Topeka)  Uvald.-  Rock  Asphalt,  and  Oklahoma  P.ock 
Asphalt.  By  Roy  M.  Green,  Manager,  Western  Laboratories 
(Inc.).  Lincoln,  Neb.;  Formerly  Professor  of  Highway  Engi- 
neering, A.  and  M.  College  of  Texas.  Paper  ;  6  x  9  in. ;  pp.  12U  ■ 
one  half  tone.  Copies  sent  free  on  application  to  J.  C.  Nagle'. 
Director  Texas  Engineering  Experiment  Station,  College  Station 
Tex. 

Although  dealing  primarily  with  Texas  conditions  this  bulletin 
contains  material  of  general  interest.  It  is  a  continuation  of 
Mr.  Green's  earlier  bulletin  on  Bitulithic. 

THE  CARNEGIE  FOUNDATION  FOR  THE  ADVANCEMENT 
OF  TEACHING:  Report  tor  19^1— New  York  City  Paper- 
7i  X  10  in. ;  pp.  2o5.  '  ' 

COMMISSION  ON  STATE  ADMINISTRATION   AND    KXPEND- 
ITUHES:     Report    to    the    Massachusetts    Legislature,    January 
1922.      By    Robert    T.    Brady,    Secretary,    Stat^    House,    Boston 
Mass.     Paper  ;  6  x  9  in. ;  pp.  1U2.     Illustrated. 
Tills  Commission,   con-sisting  of    ilirei-   members   of   the  Senate 
five  members  of  the  House  and  five  citizens,  had  as  its  chairmaii 
Edwhi  S.  Webster,  of  Stone  *i  Webster,   Boston.     It  was  provided 
with  a  fund  of  only  |ri,O0U.     Mr.  Webster,  without  expense  to  the 
State,   placed  at  the  service  of  the  commission    'a  corps  of  engi 
neers  and   .specialists   from    his   staff,"    the   other    in.iiil.t-rs   of   thi- 
Commission    state.       The    C'ommission     submits     recuinmendations 
for  the  consolidation  of  departments,  abandoning  of  .some  activities 
and  assessing  the  cost  of  others  on  the  beneficiaries    for  increased 
etficiency    and    other    measures    which    ii    says    would    reduce    bv 
*10.000,ODO  a  year  the  general  lax  le\  y  of  the  State. 
CONSTRUCTION,    COST    KEEPIXn    AND    MANAGEMENT:      A 
Treatise    for    Engineers.    Contrui  tors    and    Superintendents    En- 
gaged    in     the    Management     of     I'^nginering    Construction — Ev 
Hulbert    Powers    OUlt-tt,-,    .\I     Am     ,Soc.    C.    E.,    Editoi    Piigmetr- 
i»0  ani  Contraclmu,  and    Ri.haid  T.   Dana,   M.   Am.   So&   C.   B., 
Consulting   Enginicc.   Chi.f   Kngineer,    Construction  Service  Co. 
New  York  and  London     il.  Gr.nv-Hill  Book  Company,  Inc.  Cloth  ; 
6  X  9  in.  ;  pp.  572  ;  illustraled.     $3.^0. 
DEPARTMENT  OF  PUBLIC  HIGHWAYS:    Annual  Report,  1919. 
Toronto,   Ontario,  Canada.      PrinleJ   by  Order  of  the  l.egislatiye 
Assembly  of  tnitario. 
HANDBIELIOTHEK    PT'R    r.Al'IXCE.XIEURE :      HerausgegebHii 
von  Robert  luzen.     Stadiebau   yon  Otto  Blum,  Q.  Schlmpil,  W. 
Schmidt.      Mit    ^s,J    Ttxtabbildungt  ii.       Berlin:    .lulius    Springer. 
HANDBTICH    FUR    EISENniOTONIlAU :      Dritle     Neubearbeltetc 
auflage.      In    Vierzehn    Banden.      Herausgegeben    von    Dr.    Inge- 
niiur  F.  Eniperger,   Oberbaur.it    Ufgierungsrat    ini    Pal.nlamt    i 
Wien.     Achter  Band.  Eisenbahn,  Berg-Und  Tennelbau,  Stad-und 
I'ntirgrundbahnen.      Bearbeitet   von    R.    Ba.stian.    A.   Klelnlogel. 
F.    Kogler,     A.     .Xowak.       .Mil     llli?     Textabbildung.n.       Berlin. 
\Vilhelm   Ern.st  &  Sohn. 
MINERAL    LANDS    SUR\T;YTNG— By    .Tames    Und.rfilll.    Ph.D.. 
Mining   Kngineer,   V.  S.  Mineral  Surveyor  for  Colorado.     Third 
ICdition    Revised.      .X.w    York:     .Tohii    Wilev    &    Sons.      London 
Chapin-.in   &  Hall.      Cloth;    r,    x    ,S    in.;    illustrated.      $3.50   post- 
paid ;  21s.  net. 
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"the  treatment  of  the  direct  .solar  observation"  and  a  rewriting 
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pp.   ri2. 

NORTH  DAKOTA  SOCIETY  OF  ENGINEERS:  Proceedings  for 
1H20  and  1921.  E.  F.  Chandler,  Secrutury,  University  of  North 
Dakota.      Paper  ;   9  x   6   in   .   pp.   7G. 

uNT.ARin  irTDRO-RLECTHIC  POWER  COMMISSION:  Report 
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i:|:AL   MATHEMATICS— By    Ernest   G,    Heck,     Oxford  Technical 
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lull,     Cluth  ;  8  z  &  In. ;  pp.  :iiil>.      Iii,1  figures  In  the  text. 

^SKATCHRWAN  DEPARTMENT  (iF   IIMIHWAYS — Report  for 

I9:'n,2)       I'.cKlna.  Sa.sk.      I'apci  .   7    \    10  in.,  pp.  99;  Illustrated 

'.STEM  RUILDINO  AND  CON.STRI 'CTIVE  ACCOUNTING  I' 
l:.wi..>iiil  l>.  Wllliird.  H.i'.H.,  Meinlier  of  Ri.li.'rl  Doug-las  &  Co 
lerllfied  Publli'  Accuunlanls.  New  Vi>rk  mid  London:  McDruw 
Hill  lii>ok  Co..  Iiic  I'lolh,  Ii  X  '.I  ill  ,  pp  ,101,  llltjiitrat.'d.  |l 
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rng  f<v»leni  for  varliiUM  lin.'S  of  liu"ines-  a.  liyliv." 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th'C  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Against  Engineer  Licensing  Laws 

Sir — In  regard  to  the  very  decidecji  drift  in  all  states 
towards  a  license  law  for  engineers,  which  the  American 
Association  of  Engineers  seems  to  be  leading  and  pushing, 
I  often  wonder  where  the  idea  of  licensing  engineers  origi- 
nated and  why  all  the  propaganda  in  favor  of  it.  In  my 
observation  of  the.  operation  of  the  law  in  various  states 
in  the  South,  infinitely  more  harm  than  good  has  been  done. 
In  some  states  a  man  must  have  resided  for  a  period  of  time 
before  being  eligible.  In  others  a  man  must  pass  an  examin- 
ation, which  is  entirely  unfair  in  that  it  does  not  give  proper 
credit  to  his  experience.  I  know  an  instance  where  a  man 
going  into  another  state  to  accept  a  $7,000  position  could 
not  pass  the  examination. 

Such  laws  are  absurd  and  where  does  the  engineer  come 
in  on  it?  You  hear  members  of  the  American  Association 
of  Engineers  say  that  it  protects  the  public.  As  far  as  I 
know  the  public  did  not  originate  the  demand  for  a  license 
law  for  engineers,  so  why  worry  about  it,  especially  as  it  is 
not  clear  where  the  public  is  being  benefited? 

Too  much  depends  on  the  personnel  of  the  board  selected 
to  administer  such  a  law.  A  great  many  engineers  are  in 
highway  work  and  I  think  the  officials  of  the  state  highway 
departments  are  fully  capable  of  selecting  subordinates  who 
are  competent  and  who  will  safeguard  the  public  without 
the  need  of  a  board  to  pass  on  a  man's  qualifications.  It  is 
my  opinion  that  many  engineers  are  drifting  into  the  idea 
that  licensing  is  a  good  thing  without  stopping  to  ask  if 
there  is  another  side  to  the  question.  I  am  not  writing  this 
for  the  sake  of  starting  an  argument,  but  am  merely  giving 
my  sincere  belief.  L-  G.  Smith, 

Montgomery,  Ala.  Bridge  Engineer, 

Feb.  2.  State  Highway  Department  of  Alabama. 


Arch  Problems  in  the  Palm  Beach  Failure 

Sir — R.  F.  Ensey's  report  on  the  bridge  failure  at  Palm 
Beach,  Fla.,  in  the  issue  of  Jan.  26,  p.  148,  contains  some 
valuable  lessons  for  engineers.  There  seems  to  be  a 
tendency  among  engineers  to  take  greater  and  greater 
chances  in  the  design  and  construction  of  concrete  struc- 
tures; and  too  often  this  tendency  grows  until  an  expensive 
disaster  takes  us  back  to  safer  and  more  conservative 
policies. 

As  to  design:  These  arches  of  63  ft.  clear  span  have 
a  thickness  of  12  in.  at  the  crown  and  24  in.  at  the  skew- 
backs.  Also,  the  reinforcement  is  comparatively  light. 
The  theory  of  hingeless  arches  is  based  on  the  assumption 
that  the  modulus  of  elasticity  of  the  material  used  is 
constant.  Yet  it  is  a  well-known  fact  that  the  modulus 
of  elasticity  is  different  for  different  grades  of  concrete, 
and  that  for  a  given  grade  of  concrete  it  is  diflferent  for 
different  unit  stresses.  When  these  facts  are  taken  into 
consideration  how  is  the  designer  to  know  the  exact  location 
of  the  resultant  line  of  pressure?  With  a  crown  thick- 
ness of  only  12  in.  it  is  quite  possible  for  this  resultant 
to  fall  outside  the  limits  of  the  arch.  By  choosing  the 
ring  type  of  arch  instead  of  the  barrel  type  the  thickness 
could  have  been  doubled  or  trebled  without  increasing  the 
amount  of  materials  required.  It  should  also  be  remem- 
bered that  arch  theory  involves  the  moment  of  inertia  of 
the  arch  section,  and  here  again  the  deeper  section  would 
have  a  great  advantage  over  the  barrel  type.  Had  the 
spandrel  walls  been  continuous  over  the  entire  span  and 
securely  tied  to  the  barrel  of  the  arch  they  would  have 
greatly  stiffened  the  barrel,  but  M-    Fnsey's  report  indi- 


cates that  they  were  designed  and  constructed  in  such 
a  way  as  to  give  little  or  no  support  to  the  arches. 

It  appears  from  one  of  the  photographs  that  the  center- 
ing was  poorly  designed.  No  provision  whatever  was  made 
for  taking  care  of  lateral  forces,  and  it  is  almost  impos- 
sible to  cast  an  arch  without  setting  up  lateral  forces 
which  act  upon  the  centering.  This  defect  is  of  special 
importance  because  of  the  manner  in  which  the  arch 
spandrels  were  filled. 

I  cannot  agree  with  Mr.  Ensey  concerning  the  effect 
of  filling  the  arch  spandrels  successively.  If  one  side  of 
an  arch  is  completely  filled  while  the  other  side  remains 
empty  the  arch  will  certainly  be  deformed  by  this  eccentric 
loading,  and  no  amount  of  filling  on  the  second  half  will 
overcome  this  deformation.  If  the  material  used  for  the 
fill  were  a  liquid  the  deformation  would  be  overcome  when 
the  loads  on  the  two  sides  of  the  arch  became  equal.  But 
vrith  sand  or  any  other  material  used  for  fills  the  greater 
part  of  the  deformation  would  be  permanent. 

In  the  construction  of  any  concrete  structure  subjected 
to  high  unit  stresses  the  best  of  materials  and  the  best 
of  workmanship  should  be  required.  Mr.  Ehsey's  report 
indicates  that  some  of  the  concrete  in  the  Palm  Beach 
arches  is  of  a  very  poor  quality.  It  would  be  interesting 
to  know  just  what  tests  were  used  to  determine  the  fitness 
of  the  cement,  sand  and  stone  used  in  the  construction 
of  these  arches.  The  report  states  that  some  of  the  con- 
crete could  be  broken  with  the  hands.  It  also  states  that 
the  newest  concrete  was  26  days  old.  At  that  age  concrete 
for  arch  construction  should   show  high  strength. 

The  report  does  not  give  much  information  concerning 
the  foundations.  It  mentions  that  they  were  placed  by 
means  of  a  tremie.  Anyone  who  has  had  much  experience 
with  a  tremie  knows  how  difficult  it  is  to  do  good  work 
by  this  method.  There  are  times  when  the  tremie  offers 
the  only  practical  method  of  placing  foundations  and  this 
may  have  been  the  case  at  Palm  Beach.  It  would  be  worth 
while  to  make  a  thorough  examination  of  the  foundations, 
but,  from  the  evidence  presented  by  Mr.  Ensey,  it  seems 
to  me  that  one  need  not  go  below  the  spring  line  of  the 
arches  to  find  the  causes  of  the  disaster. 

Ada,  Ohio,  Jan.  31.  C.  C.  Cakpenter. 


Sir — In  the  article  on  the  Palm  Beach  failure,  giving 
the  report  of  Mr.  Ensey  and  that  of  Mr.  Howard,  the  cause 
of  the  failure  is  treated  somewhat  as  a  mystery,  chiefly 
because  of  the  disappearance  of  pier  9.  From  the  meager 
details  of  the  design  it  appears  that  the  piers  were  founded 
on  rock  so  soft  that  it  was  rock  in  name  only.  The  soft- 
ness of  the  rock,  however,  will  scarcely  account  for  the 
manner  and  extent  of  the  failure.  It  appears  to  me  from 
the  descriptions  given  that  the  failure  was  caused  by  the 
thinness  of  the  stratum  of  this  soft  rock,  which  in  addi- 
tion probably  surmounted  a  comparatively  soft  material. 
If  this  soft  rock  had,  underlying  it,  a  hard  rock  the  result 
would  simply  be  some  settlement  and  possible  cracking 
of  the  arches.  If  my  assumption  of  the  rock  condition 
is  correct  and  the  stratum  was  particularly  thin  under 
pier  No.  9,  this  pier  would  puncture  the  stratum  and  in 
sinking  through  the  layer  of  "rock"  it  would  cause  the 
failure  of  the  adjacent  spans,  which  would  pull  piers  8 
and  10  in  the  direction  of  pier  9.  During  the  first  collapse 
the  bond  resistance  of  the  dowels  was  not  sufficient  to 
pull  pier  8  along  with  span  8-9,  so  that  the  dowels  pulled 
out  and  left  pier  8  standing  with  span  8-7. 

This  condition  placed  pier  8  into  the  position  of  an 
abutment  pier  with  the  unbalanced  thrust  of  the  arch  ex- 
erting its  pressure  against  it,  which  thrust  being  applied 
at  a  horizontal  joint  (the  report  states  concreting  was 
not  continuous),  in  pier  8  below  the  water  line,  the  pier 
failed  at  this  joint  because  the  adhesion  of  the  section 
above  to  that  below  was  not  sufficient  to  resist  the  thrust. 
The  failure  of  this  pier  caused  arch  span  8-7  to  fail,  pull- 
ing in  the  direction  of  pier  9,  tending  to  overturn  pier  7 
in-  that  direction;  the  bond  of  the  dowels,  however,  bemg 
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■jvercome  before  overturning  occurred,  pier  7  remained 
tilted  while  the  dowels  pulled  out. 

While  Mr.  Howard's  explanation,  placing  responsibility 
un  method  of  filling,  would  attount  for  excessive  pressure, 
a  factor  of  safety  of  four  should  have  covered  this  unfore- 
seen condition.  Moreover,  it  would  not  account  for  the 
manner  or  extent  of  the  failure. 

Incidentally,  I  wish  to  differ  witli  Mr.  Ensey's  criticism 
uf  the  lightness  of  tlie  arch  ring.  With  a  proper  curvature 
uf  intrados  and  extrados  an  arch  ring  12  in.  thick  *at  the 
crown  and  24  in.  at  the  liaunches,  properly  reinforced, 
is  perfectly  good  design  for  highway  loading  with  span 
shown,  and  an  analysis  will  show  a  factor  of  safety  of 
four  in  the  stresses  developed.  The  fact  that  the  dowels 
pulled  out  in  all  cases  rather  than  fractured,  indicates  that 
there  was  not  sufficient  embedment  to  develop  the  bond, 
otherwise  at  least  as  many  bars  would  have  broken  as 
were  pulled  out. 

M.  HiRSCHTHAL, 

Hoboken,  N.  J.,  Concrete  Engineer,  Delaware, 

Jan.  31.  Lackawanna  &  Western  R.R. 


Sir — The  editorial:  "Arches  and  the  Palm  Beach  Acci- 
dent" in  Enyiiteei  iiig  News-Record  of  Jan.  20  biiii^'s  lu  mind 
the  classical  accident  at  Pont-y-pridd,  South  Wales,  of  more 
than  a  hundred  years  ago. 

So  far  as  I  remember  the  story,  the  village  bricklayer, 
named  Edwards,  was  engaged  to  construct  a  bridge  over 
the  river  Taff,  and  he  designed  and  built  it  in  one  span 
with  a  high,  thin  arched  center  having  heavy  spandrels. 
This  bridge  collapsed  by  reason  of  the  light  center  being 
pushed  upwards  due  to  the  weight  of  the  heavy  spandrels. 
Edwards,  nothing  daunted,  rebuilt  the  bridge  to  the  same 
general  design  but  made  great  circular  openings  through 
the  spandrels,  reducing  their  weight,  which  made  it  stable 
and  the  bridge  stands  today.  WlLUA.M  GoRE, 

Toronto,  Feb.  1.  of  Gore,  Nusmitli  &  .Slorrie, 

Consulting  Engineers. 


Sir — The  American  public  in  general  and  the  engineering 
profession  in  particular  are  indebted  to  Euglneeriiig  News- 
Record  and  its  publishers,  for  the  prompt  and  full  details 
covering  the  failure  of  the  Palm  Beach  concrete  arch  bridge, 
together  with  the  valuable  editorial  bearing  upon  the  sub- 
ject, which  strongly  suggests  the  basic  cause  of  this  collapse. 

It  is  noted  with  pleasure  that  the  engineers  of  this  .struc- 
ture plan  to  make  a  complete  statement  when  investigations 
are  finished. 

The  first-hand  report  of  your  special  investigating  engi- 
neer, R.  F.  Ensey,  published  simultaneously  with  part  of  the 
report  of  the  engineers  themselves,  discloses  sufficient  in- 
formation, in  my  oipinion,  to  establish  the  cause  of  the 
failure  of  this  structure.  Whether  the  bridge  would  have 
^tood  up,  or  been  self-supporting,  if  its  erection  had  been 
carried  out  properly  is  an  interesting  question. 

The  collapse  of  this  structure  i.s  due,  according  to  the 
findings  of  ycjur  expert,  to  poor  engineering,  Involving  both 
faulty  design  and  failure  to  enforce  the  specifications.  It  is 
unnecessary  to  give  time  and  space  to  a  discussion  of  the 
second  cause  of  failure,  since  the  engineers  in  their  report 
repeat  this  in  their  statement,  "This  filling  was  placed  in  a 
manner  which  produced  unsymmetrical  loading  of  the  arches, 
contrary  to  the  stipulations  of  the  specifications."  The  in- 
ference is,  that  if  the  violation  of  a  inujar  stipulation  of  the 
.specifications — one  so  vital  to  the  integrity  and  safety  of  the 
entire  structure — was  permitted  and  tolerated,  then  other 
stipulations  of  a  comparative  minor  character  must  have 
-hared  a  similar  fate. 

The  lack  of  reinforcement  in  the  piers  indicates  that  no 
consideration  was  given  to  the  fact  that  the  piers,  in  a 
system  of  arches,  are  not  merely  nuppurln  of  the  structure, 
but  are  integral  parln  of  the  eUixtic  Hiiiteni,  and  are  com- 
ponent parts  of  such  system,  together  with  all  its  arches.  A 
practice  too  common  in  the  design  of  a  system  of  arches  is 


the  consideration  of  only  one  of  the  arches  constituting  the 
structure  and  applying  to  it  the  usual  theory  of  the  elastic 
arch,  as  if  it  were  a  single-arch  design.  This  is  the  usual 
practice,  unfortunately,  when  all  the  arches  of  a  series  are 
identical  or  differ  slightly  When  a  system  of  arches  is 
made  up  of  arches  differing  considerably  in  size,  an  arch  of 
each  .-ize-group  is  selected  and  the  usual  elastic  theory  of 
design  applied  to  this  one  representative  of  the  group. 

In  the  case  in  point,  it  appears  that  no  attention  whatever 
has  been  paid  to  the  fact  that  a  system  of  arches  should  be 
designed  as  a  whole  and  not  as  a  single  arch,  and  that  the 
elasticity  of  the  piers,  as  well  as  that  of  the  soil  upon  which 
the  piers  rest,  all  enter  intimately  and  decidedly  into  the 
design  of  arches  in  series.  Such  considerations  are  of  the 
highest  importance  and  no  design  of  this  character  can  be 
passed  upon  a.-i  safe  or  reliable,  where  such  methods  have  not 
been  applied  correctly. 

It  is  high  time  that  the  engineering  profession  realized 
that  the  correct  design  of  a  system  of  arches  is  not  an  every- 
day task;  it  is  a  very  serious  matter,  and  should  not  be 
treated  lightly.  It  means  human  life.  It  means  "an  indict- 
ment of  the  whole  profession";  and  should  be  done  only  by 
"its  trusted  builders,"  as  you  state  in  your  editorial. 

ft  is  well  known  that  the  theory  of  virtual  work  applied 
in  the  design  of  a  single  arch  holds  only  so  long  as  the  sup- 
ports for  the  arch  are  unyielding  or  practically  so;  but  this 
is  not  the  case  with  an  arch  supported  by  piers,  when  one 
of  a  series.  This  theoiy,  theiefore,  in  spite  of  its  simplifica- 
tions, short-cuts,  etc.  should  not  be  applied  to  structures  of 
several  arches. 

Some  years  ago  (1912)  the  above  facts  were  explicitly  set 
forth,  and  the  proper  theoretical  analysis  covering  multiple 
arch  designing  was  presented  for  the  first  time  in  this  coun- 
try by  A.  C.  Janni  in  a  paper  presented  Jan.  13,  1913,  before 
the  Western  Society  of  Engineers.  This  method,  now  well 
known  as  the  method  of  the  ellipse  of  elasticity,  and  widely 
used,  was  again  published  in  still  more  detail  in  Prof. 
George  A.  Hool's  "Reinforced-Concrete  Construction,"  Vol. 
Ill,  Chap.  VIII. 

Another  important  factor  in  design,  which  is  prompted  by 
the  many  pictures  and  actual  examples  of  multiple  arch 
bridges  in  reinforced  concrete,  is  that  these  structures  almost 
generally  have  piers  of  uniform  dimensions  or  thereabouts 
Convenience,  aesthetic  design,  and  above  all  safety  itself, 
demand  that  in  a  bridge  com|X)sed  of  a  series  of  arches,  its 
piers  should  not  be  all  of  the  same  dimensions,  but  should 
vary  in  size,  weight  and  resisting  power.  Piers  of  two  sizes 
should  enter  into  every  design  of  a  multiple  series: 

The  regular  or  standard  pier,  and  the  abutment  pier. 

Regular  piers  are  those  which  are  of  such  dimensions  as 
to  enable  them  to  stand  the  ordinary  combined  reactions  of 
two  adjacent  arches.  Abutment  piers  are  those  of  larger 
dimensions,  w'hich  enable  them  to  withstand,  if  need  be, 
extraordinary  reaction  of  one  arch  in  emergencies,  regard- 
less of  the  presence  or  absence  of  the  adjacent  arch  on  the 
opposite  side  of  this  pier.  These  abutment  piers  should  enter 
the  series  in  the  order,  say,  of  3,6,9,  or  vary  to  meet  the 
conditions  impo.sed  by  symmetry,  character  of  the  stream 
bed,  foundations,  etc.  The  analogy  between  these  abutment 
piers  in  a  series  of  arehes  and  a  fire  wall  in  a  large  build- 
ing or  series  of  buildings  is  obvious. 

The  iinportance  and  utility  of  the  abutment  piers  are 
obviously  to  forestall  a  complete  disaster,  from  approach 
to  approach,  in  case  one  or  more  arches,  for  some  reason  ur 
other,  collapsed,  thus  confining  the  damage  between  two 
abutment  piers.  An  admirable  example  of  their  use  is 
found  in  the  beautiful  Kingshighway  Viaduct  in  St.  Louis, 
Missouri. 

As  stated  before,  aesthetic  consideration  ,ilso  demands 
designs  of  this  character,  for  a  succession  of  arches  of  like 
dimensions  is  always  unpleasing  and  monotonous.  The  intro 
duction  of  an  irregular  size  of  pier,  at  intervals,  immediately 
breaks  the  monotonous  continuity  and  affords  beauty  with 
the  impression  of  strength.  Philip  Avurrr. 

Valuation  Department,  New  York  Central  R  R 

New  York,  Feb.  8. 
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Federal  Officials  Define  Trade 
Association  Activities 

Indicate     Functions     Which     Do     Not 
Violate  Law — Conditions  for  Col- 
lecting Statistics 

Concluding  discussions  which  have 
been  in  progress  for  some  months  the 
Department  of  Commerce  has  made  pub- 
lic letters  recently  interchanged  between 
Herbert  Hoover  and  the  Attorney-Gen- 
eral, Harry  M.  Daugherty,  regarding 
the  legality  of  various  types  of  activi- 
ties of  trade  associations.  The  most 
important  points  cover  the  collection 
and  dissemination  of  statistics.  Pro- 
vided these  be  given  to  the  public  at  the 
same  time  that  they  are  distributed  to 
the  members  of  the  association,  the 
Attorney-General  holds  that  their  dis- 
tribution would  not  be  illegal.  Nine 
other  types  of  activities  are  covered 
in  the  questions  put  to  Mr.  Daugherty 
by  Mr.  Hoovei-. 

The  questions  asked  by  Mr.  Hoover 
are  as  follows:  Whether  a  trade  asso- 
ciation may 

1.  Provide  a  unifonn  cost  accounting 
system  for  its  members. 

2.  Advocate  and  provide  for  uni 
formity  in  the  use  of  trade  phrases  and 
trade  names  for  the  purpose  of  ending 
confusion  in  trade  expressions. 

3.  Advocate  and  provide  for  the 
standardization  of  quality  and  grades  of 
product;  standardize  technical  and 
scientific  terms,  processes  of  production 
and  machinery;  co-operate  with  its 
members  in  determining  means  for  the 
elimination  of  wasteful  processes  in  pro- 
duction and  distribution  and  for  raising 
ethical  standards. 

4.  Collect  and  disseminate  to  its  mem- 
bers credit  information  as  to  those  using 
the  products  of  ithe   industry. 

5.  Arrange  for  the  handling  of  the 
insurance  of  its  members,  including  five, 
industrial,  indemnity,  or  group  insur- 
ance. 

6.  Engage  in  co-operative  advertising 
for  the  promotion  of  trade  of  the  mem- 
bers; engage  in  such  form  of  promotion 
by  furnishing  trade  labels,  designs,  and 
trade.'marks  for  the  use  of  its  individual 
members. 

7.  Engage  in  the  promotion  of  wel- 
fare work  in  the  plants  or  organizations 
of  its  members. 

8.  Handle  legislative  rate  litigation 
and  railroad  transportation  questions 
that  may  affect  the  particular  industry. 

9.  Undertake  the  promotion  of  closer 
relations  between  the  particular  indus- 
try and  the  federal  and  the  state  depart- 
ments of  government. 

10-A.  Collect  statistics  from  each 
member  showing  his  volume  of  produc- 
tion, his  capacity  to  produce,  the  wages 
paid,  the  consumption  of  his  product  in 
domestic  or  foreign  trade,  and  his  dis- 
tribution thereof,  specifying  the  volume 
of  distribution  by  districts,  together 
with  his  stock,  wholesale  or  retail. 

B.  Compile  the  information  in  each 
report  into  a  consolidated  statement 
shpwing  totals. 

C.  Provided  the  information  received 
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from  the  members  as  well  as  the  com- 
bined information  is  not  previously 
given  by  the  association  tft  any  other 
person,  file  the  conrbined  statement 
with  the  Secretary  of  Commerce  for  dis- 
trilDution  by  him  to  the  members  of  the 
association  through  the  public  press  or 
otherwise  and  to  the  public  generally 
and  to  all  persons  wr'ho  may  be  in  any 
way  interested  in  the  product  of  the 
industry. 

11- A.  Collect  information  regarding 
the  prices  received  for  the  products  sold, 
specifying  the  volume  of  each  grade, 
size,  style,  or  quality,  as  the  case  may 


Large  Highway  Program 
for  Alabama  in  1922 

The  Slale  Highway  Commission  of 
Alabama,  following  the  passage  by  a 
large  majority  or:  Jan.  30  of  the  $25,000.- 
000  highway  bond  issue  has  authorized 
W.  S.  Keller,  state  highway  engineer, 
to  adcertise  for  bids  for  construction  of  all 
projects  which  are  ready  to  be  built. 
This  will  mean  the  immediate  advertising 
for  bids  on  1 7  projects  with  a  total  length 
of  202.53  miles,  and  a  total  estimated 
cos<o/ $2,950,052. 

The  report  of  the  state  highway 
engineer  shows  further  t'  ^t  there  are  12 
additional  projects  with  a  total  length  of 
129.6  miles  and  a  total  estimated  cost  of 
$2,095,415  which  have  already  been 
approved  by  the  U.  S.  Bureau  of  Public 
Roads,  and  these  projects  will  be  ready 
to  advertise  for  bids  as  soon  as  plans 
have  been  completed. 

A  number  of  large  projects  now  in  the 
proposal  stage  will  also  be  pushed 
forward  and  contracted  for  during  the 
coming  year. 


be,  and  the  price  received  for  the  volume 
so  sold  in  each  of  the  respective  dis- 
tricts where  the  product  is  sold. 

B.  Without  making  known  to  any  per- 
son the  individual  price  reports  of  any 
member,  consolidate  all  of  the  reports 
into  one,  and  show  the  average  price 
received  for  the  total  volume  of  each 
grade,  brand,  size,  style,  or  quality,  as 
the  case  may  be,  distributed  in  each 
district  covered  by  the  distribution  sta- 
tistics for  the  period  covered  by  each 
individual  report. 

C.  Send  the  compiled  report  as  to 
average  price  to  the  Secretary  of  Com- 
merce, to  be  by  him  distributed  to  the 
public  and  to  any  or  all  persons  who 
may  be  interested  in  the  particular  in- 
dustry making  the  report. 

Closing  the  enumeration  Secretary 
Hoover  specifically  asked  whether  trade 
associations  might  engage  in  these  ac- 
tivities "without  violating  the  law,  pro- 
vided the  organization  and  the  activity 
engaged  in  are  not  for  the  purpose  of 
hiding  or  concealing  some  agreement, 
contract,  etc.,  to  actually  restrain  trade 
or  otherwise  violate  the  anti-trust 
laws." 

Attorne\'-General's  Reply 
In  his  reply  to  Mr.  Hoover,  the  At- 
torney-General made  excepitions  to  only 
two  of  the  activities.    He  declared  that 


Coroner's  Jury  Holds  Nine  Men 
for  Knickerbocker  Collapse 

Blaming  the  collapse  of  the  Knicker- 
bocker Theater  roof  in  Washington,  D. 
C,  on  Jan.  28  upon  faulty  designing 
and  construction  and  inadequate  super- 
vision and  inspection,  a  coroner's  jury, 
after  taking  testimony  for  a  week,  re- 
ported on  Feb.  14  that  nine  men  con- 
nected with  the  construction  work  be 
held  for  action  by  the  Federal  grand 
jury.    The  nine  ordered  held  are: 

R.  W  .Geare,  the  architeict  of  the  thea- 
ter; John  H.  Ford,  the  engineer  who 
prepared  the  design  of  the  steel  frame- 
work as  built;  Morris  Hacker,  building 
inspector  of  the  District  of  Columbia 
at  the  time  the  theater  was  built; 
Donald  Wallace,  general  foreman  for 
the  contractor;  Frank  L.  Wagner,  the 
general  contractor  for  construction  of 
the  theater;  Richard  G.  Fletcher,  fore- 
man for  the  Hammett  Fireproofing  Co., 
subcontractors  for  the  cement  and 
mason  work;  John  L.  McDonald,  sub- 
contractor for  erection  of  the  steel; 
Thomas  L.  Costigan,  formerly  engineer 
and  computer  in  the  building  inspector's 
office,  who  approved  the  plans  for  the 
theater;  and  Julian  R.  Downman,  for- 
merly assistant  building  inspector. 

as  to  uniform  cost  accounting  systems, 
associations  must  not  agree  on  uniform 
cost  of  any  item  of  expense,  such  as  a 
stump.ige  figure  in  lumbering  opera- 
tions. As  to  uniform  trademarks  it  was 
his  view  that  they  would  tend  toward 
securing  a  unifonnity  of  price.  Mr. 
Hoover,  in  a  second  letter,  informed 
the  Attorney-General  that  the  original 
question  should  have  been  worded  to 
inquire  into  the  legali/ty  of  associations 
actually  designing  dissimilar  trade- 
marks. 

As  to  all  other  activities  cited  by 
Mr.  Hoover,  the  Attorney- General  held 
that,  as  put  by  Mr.  Hoover,  they  are 
not  illegal.    His  words  are  as  follows: 

"I  can  now  see  nothing  illegal  in  the 
exercise  of  the  other  activities  men- 
tioned, provided  always  that  whatever 
is  done  is  not  used  as  a  scheme  or  de- 
vice to  curtail  production  or  enhance 
prices,  and  does  not  have  the  effect  of 
suppressing  competition.  It  is  impos- 
sible to  determine  in  advance  just  what 
tlie  effeot  of  a  plan  when  put  into  actual 
operation  may  be.  This  is  especially 
ti-ue  with  reference  to  trade  associa- 
tions, whose  members  are  vitally  in- 
terested in  advancing  or,  as  they  term 
it,  stabilizing  prices,  and  who  through 
the  medium  of  the  associations  are 
bixjught  into  personal  contact  with  each 
other.  Therefore  the  expression  of  the 
view  that  the  things  enumerated  by 
you,  with  the  exceptions  [as  to  cost 
figures  and  trademarks]  stated,  may  be 
done  lawfully  is  only  tentative;  and  if 
in  the  actual  practice  of  any  of  them  it 
shall  develop  that  competition  is  sup- 
pi-essed  or  prices  are  materially  en- 
hanced, this  Department  must  treat 
such  a  practice  as  it  treats  any  other 
one  which  is  violative  of  the  Anti- 
Trust  Act" 
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Indianapolis  Planning  Commission 
Begins  Active  Work 

Active  work  on  a  city  plan  for  In- 
dianapolis begins  this  month  with  the 
employment  of  Robert  H.  Whitten,  of 
Cleveland,  Ohio,  as  consulting  engineer 
to  the  City  Planning  Commission.  Mr. 
Whitten  is  to  devote  at  least  ten  days 
a  month  to  the  Indianapolis  plan  and 
is  to  be  paid  $400  a  month. 

Akron  Chooses  City  Manager 

Effective  Feb.  1,  the  City  Council 
of  Akron,  Ohio,  has  appointed  Homer 
C.  Campbell  as  chief  administrator  or 
city  manager,  at  $7,500  a  year,  to  fill 
the  vacancy  caused  by  the  Council  in 
discharging  W.  J.  Laub,  who  was  paid 
$10,000.  Akron  is  the  largest  city  in 
the  United  States  having  a  city  man- 
ager, but  Cleveland  will  have  one  early 
in  1924.  Mr.  Campbell  is  a  native  of 
Akron,  a  college  and  law  school 
graduate.  Recently  he  has  been  man- 
ager and  secretary  of  the  Akron  Home 
Owner's  Association  and  vice-president 
and  general  manager  of  the  Coventry 
Land  &  Improvement  Co. 

Denver  Water- Works  Problems 
Under  Survey  by  Engineers 

A  review  of  the  present  and  future 
water  supply  problems  of  the  Denver 
Water-Works  is  to  be  undertaken  by 
a  board  of  three  consulting  engineers. 
Two  have  been  selected,  Dabney  H. 
Maury,  Chicago,  and  Herbert  S. 
Crocker,  Denver,  but  the  third  engineer. 
an  authority  on  irrigation,  is  still  to 
be  named.  The  appointment  of  the 
board  follows  a  recommendation  made 
by  the  Civic  and  Commercial  Associa- 
tion shortly  after  the  defeat  of  a  bond 
issue  for  improvements.  A  stat«nent 
of  the  water  needs  of  the  city  by  a 
disinterested  engineering  board  is 
sought  to  create  confidence  in  the  citi- 
zens as  to  the  needs  of  the  «lant. 


Reject  Plan  for  New  Official 
To  Study  Railroad  Needs 

At  its  mid-year  meeting  held  last 
week  the  National  Council  of  the  Cham- 
ber of  Commerce  of  the  United  States 
refused  to  submit  to  a  referendum  vote 
of  the  membership  a  recommendation 
by  its  railroad  committee  that  there 
be  created  a  new  government  official 
who  should  be  appointed  by  the  Presi- 
dent and  bear  the  title  of  Commissioner 
General  of  Transportation.  This  official 
was  to  be  charged  with  the  duty  of 
studying  transportation  problems  and 
needs  from  the  viewpoint  of  the  general 
public  and  of  representing  the  public 
at  hearings  before  the  various  govern- 
mental bodies  that  deal  with  transporta- 
tion matters. 

The  proposal  was  supported  by 
George  A.  Post,  president  of  the  Hudson 
River  Bridge  and  Terminal  Co.,  and 
chairman  of  the  railroad  committee,  and 
by  Alexander  W.  Smith  of  Atlanta,  an- 
other member  of  the  committee.  The 
opposition  was  led  by  Alba  B.  .Johnson 
of  Philadelphia.  presi<lcnt  of  the  Rail- 
way Bujiine.is  Association.  Disapproval 
was  voiced  also  by  Herbert  Hoover, 
Secretary  of  Commerce  and  Howard  El- 
Kott,  president  of  the  Northern  Pacific 
R.R..  both  of  whom  believed  that  exist- 
Jntr  laws  and  agencies  looking  to  the 
same  end  have  not  yet  had  time  to 
demon«trate    their    utility 


New  Type  of  Bascule  Bridge 
At  Detroit 

At  the  crossing  of  the  Wabash  RR. 
over  River  Rouge,  Detroit,  a  bascule 
bridge  of  radically  new  type  has  just 
been  built  to  replace  ;in  old  swing 
hi'idge.  The  photograph  reproduced 
herewith,  taken  last  week,  shows  the 
new  structure  completed. 

The  new  bridge  was  made  necessary 
by  improvement  of  the  channel  to  a 
width  of  300  ft.  with  depth  of  20  ft., 
v.'hich  required  a  width  through  the 
draw  of  12-1  ft.  The  old  structure  was 
a  single-span  swing  bridyre  about  180  ft. 
long  with  a  pivot  pier  in  the  center  of 
the  stream.  The  new  structure  is  a 
single-lead  double-track  bascule  bridge 
designed  for  Cooper's  E50  loading,  with 
162-ft.  lift  span.  The  total  length  is 
291    ft.    including    A-frame    and    deck 


Congress  to  Consider  New 
Federal  Aid  for  Roads 

Hearings   to   Begin   on   Woodruff   Bill — 

Highway    Officials    Oppose    Soldier 

Bonus   from   Road   Revenues 

( Washington  Correspondence) 
Active  consideration  of  legislation 
authorizing  appropriations  for  federal 
aid  roads  has  begun  in  the  House  of 
Representatives.  The  Woodruff  (bill, 
which  authorizes  the  appropriation  of 
$100,000,000  annually  for  a  period  of 
five  years,  is  to  be  the  basis  of  the 
work  which  will  be  done  by  the  com- 
mittee on  roads.  Hearings  on  that 
bill  probably  will  begin  Feb.  17.  Since 
the  President  has  e.xpressed  the  earnest 
wish  that  the  annual  e.xpenditure  be  not 
greater  than  $75,000,000,  and  nas  indi- 
cated  that  he  would   not  be    iispleased 
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plate-girder  approach.  In  addition  to 
carrying  Wabash  trains  this  bridge  is 
used  by  the  Baltimore  &  Ohio,  Detroit 
&  Toledo  Shore  Line,  Pere  Marquette, 
and  Pennsylvania  R.R.  A  three  day 
count  showed  ll."?  ti'ains  in  24  hours  or 
a   train  every   13  minutes. 

The  foundations  for  the  A-frame  at 
the  trunnion  end  of  the  bascule  were 
placed  west  of  the  original  west  abut- 
ment, the  rest  pier  between  the  pivot 
pier  and  east  abutment.  Foundations 
were  carried  to  rock  88  ft.  below 
the  base  of  rail  by  pneumatic  cais- 
sons. Hydrogen  sulphide  gas  was 
encountered  a  short  distance  above  the 
rock,  at  about  30  lb.  air  pressure  in  the 
caissons;  this  gas  gave  no  difficulty 
when  the  pressure  was  raised  to  40  lb. 

The  steel  structure  was  erected  with 
the  leaf  lifted,  leaving  out  certain  floor 
beams  and  stringers  giving  a  portal  for 
the  passage  of  trains.  Just  before  the 
leaf  was  lowered  the  old  draw  span  was 
rolled  upstream  on  temporary  bents. 
When  the  leaf  was  lower<>d  the  omitted 
members  were  then  erected  and  the  ap- 
proach girder  span  set  in  place,  all  of 
whicK  was  done  in  7}  hr.  .Steel  erection 
was  started  July  1,  1921,  and  leaf  closed 
J:.n.   26,   1922. 

The  lift  is  operated  by  the  strut  sup- 
porting the  counterweight  traveling 
down  an  indined  track.  The  operating 
controls  are  completely  interlocked. 
Safety  brakes  to  hold  the  strut  fixed  to 
its  tra<k  are  provided.  The  motive 
power  is  supplied  by  two  100-hp.  440-v. 
A.  C.  motors,  and  in  emergency  opera- 
tion  by  a   gasoline  engine. 

To  give  the  channel  its  full  width 
it  is  now  necessary  to  remove  the  old 
pivot  pier  and  west  abutment 


if  it  were  found  that  $50,000,000  were 
adequate,  it  is  regarded  as  probable 
that  the  committee  will  reduce  the 
amount  of  the  annual  appropriation  car- 
ried by  the  Woodrufl'  bill. 

W.  C.  Markham,  legislative  repre- 
sentative of  the  .American  Association 
of  State  Highway  Officials,  states  that 
his  organization  is  making  a  careful 
survey  of  the  amounts  which  each  state 
can  absorb  and  will  not  ask  for  more 
federal  aid  than  can  be  taken  up  within 
the  year.  He  points  out,  however,  the 
necessity  for  planning  ahead,  especially 
with  the  7  per  cent  system  called  for 
in   the   Act  of  Nov.  9,   1920. 

The  American  .Association  of  State 
Highway  Officials.  Mr.  Markham  says, 
will  fight  to  the  last  ditch  against  the 
proposal  to  raise  soldier  bonus  money 
by  federal  taxes  on  automobiles  and 
gasoline.  Such  action,  he  points  out, 
would  usurp  the  sources  of  taxation  on 
which  the  states  are  relying  for  their 
maintenance  funds.  Fifteen  states  al- 
ready have  levied  a  gasoline  tax.  Three 
legislatures  are  in  session  at  this  time 
which  will  act  on  bills  providing  a 
gasoline  tax.  Next  winter  the  leais- 
latures  will  meet  in  thirty-four  stains. 
Mr.  Markham  predicts  that  practically 
every  state  will  resort  to  this  source  for 
funds  for  road  construction  and  mainte- 
nance. Were  the  Federal  Government 
to  adil  another  tax  on  gasoline  and  auto- 
mobihs,  the  burden  would  be  out  of 
jiroportion  and  would  caii.'»e  a  very  un- 
favorable reaction.  Mr.  Markham 
makes  it  clear  that  the  highway  offi- 
cials are  not  fighting  the  soldier  bonus 
The  organization  is  convinced,  however, 
that  this  money  should  l>i-  r.nised  froin 
sources. 
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McClellan  and  Junkersfeld  Form 
New  Engineering  Corporation 

Announcement  was  made  last  week  of 
the  incorporation  of  McClellan  &  Jun- 
kersfeld by  William  McClellan,  Peter 
Junkersfeld  and  Horace  T.  Campion  for 
engineering  and  construction  work. 
The  new  firm,  a  Delaware  corporation, 
has  $1,000,000  authorized  preferred 
stock  and  2,500  shares  of  no-par  com- 
mon stock;  all  the  financing  has  been 
arranged  for.  Offices  are  temporarily 
at  141  Broadway,  New  York  City.  The 
new  organization  will  specialize  in 
power  plants,  ti'ansmission  systems, 
water  powers,  electrification  of  rail- 
roads, and  general  industrial  and  utility 
engineering  and  construction. 

Mr.  McClellan  is  president  of  the 
American  Institute  of  Electrical  Engi- 
neers. His  early  experience  was  as  en- 
gineer in  charge  of  construction  with 
the  Philadelphia  Rapid  Transit  Co.  For 
several  years  he  was  a  managing  engi- 
neer with  Westinghouse,  Church,  Kerr 
&  Co.,  participating  in  the  Pennsylvania 
Terminal  engineering  and  construction 
and  electrifying  the  Rochester  division 
of  the  Erie  R.R.  For  several  years  he 
was  electrical  engineer  and  chief  of  the 
division  of  light,  heat  and  power  of 
the  Second  District  Public  Service  Com- 
mission of  New  York.  He  has  been  as- 
sociated with  the  Cleveland  Electric  Il- 
luminating Co.,  for  about  eight  years 
and  was  for  two  years  one  of  its  vice- 
presidents.  During  the  war  he  was  di- 
rector of  the  Intercollegiate  Intelligence 
Bureau,  an  organization  of  more  than 
200  of  the  principal  colleges  of  the 
United  States.  For  a  time  he  was 
Dean  of  Wharton  School  of  Finance  and 
Commerce  of  the  University  of  Penn- 
sylvania. 

Worked  on  Army  Projects 
Col.  Junkersfeld,  from  1895  to  1919, 
was  associated  with  the  Chicago  Edison 
Co.  and  its  successor  the  Commonwealth 
Edison  Co.  During  this  time  he  was  as- 
sociated with  all  the  large  power  work 
of  these  companies  and  when  he  re- 
signed was  assistant  vice-president, 
supervising  contracting,  engineering, 
construction  and  operation  work.  Dur- 
ing this  long  service  he  was  intimately 
identified  with  all  the  design  and  con- 
struction of  many  large  stations,  ag- 
gregating 600,000  kw.,  together  with  the 
transmission  lines,  substations,  dis- 
tribution system  and  other  physical 
properties.  In  1916-1917  he  was  presi- 
dent of  the  Association  of  Edison  Com- 
panies. In  June,  1917,  Col.  Junkersfeld 
entered  the  army  and  was  successively 
major,  lieutenant-colonel,  and  colonel  in 
the  Construction  Division,  U.  S.  Army, 
engaged  in  constructing  cantonments, 
camps,  hospitals,  port  terminals,  ware- 
houses, munition  plants  and  other  war 
construction.  Soon  after  the  close  of 
the  war  he  became  engineering  man- 
ager for  Stone  &  Webster,  in  charge  of 
the  engineering  department,  and  an 
executive  of  the  division  of  construc- 
tion and  engineering. 

Mr.  Campion's  early  business  life  was 
spent  in  engineering  and  construction 
work  of  the  Philadelphia  Rapid  Transit 
Co.,  where  he  was  assistant  chief  engi- 
neer in  charge  of  the  design  and  con- 
struction of  all  car  barns,  power  houses, 
shops,  parks  and  other  physical  prop- 
erty. In  1903  he  entered  the  general 
construction  field  and  has  to  his  credit 
the  design  and  construction  of  numerous 
buildings   of   steel   and    reinforced   con- 


crete of  evei'y  type,  construction  of  the 
forebay  work  of  the  Ontario  Power  Co., 
substations  for  the  Philadelphia  Rapid 
Transit  Co.,  extensive  paper  mills  of  the 
Warren  Mfg.  Co.  at  Milford,  N.  J.,  shops 
at  Ardmore,  Pa.,  and  terminal  stations. 
He  is  now  associated  in  the  engineering 
for  the  new  stadium  of  the  University 
of  Pennsylvania. 

Bill  to  Oust  New  Jersey  Vehicle 
Tunnel  Commission 

A  bill  ousting  the  majority  of  the 
members  of  the  New  Jersey  Interstate 
Bridge  and  Tunnel  Commission,  which 
is  in  joint  charge,  with  a  similar  New 
York  commission,  of  the  Hudson  River 
vehicle  tunnel  project,  has  made  its  ap- 
pearance in  the  State  Legislature  at 
Trenton.  During  the  term  of  the  ex- 
isting commission  the  work  of  tunnel 
construction,  except  for  ventilating 
shafts  on  the  New  York  side,  has  been 
repeatedly  blocked,  due  to  failure  of  the 
two  commissions  to  agree  ob  natters  of 
administrative  policy. 

Private  Garbage  Collection 
for  Salt  Lake  City 

Salt  Lake  City  recently  entered  Into 
a  contract  with  the  Plymouth  Stock 
Company  by  which  the  city  is  to  pay 
the  company  $13,500  per  year  for  the 
collection  of  residential  garbage,  here- 
tofore collected  by  the  city.  The  gar- 
bage is  to  be  delivered  at  a  receiving 
station  ,to  be  established  at  the  old 
union  stock  yards. 

Iowa  Society  Raises  Dues  and 
Seeks  More  Members 

To  meet  the  need  for  money  to  carry 
out  its  program  of  expansion,  includ- 
ing a  half-time  secretary,  the  Iowa 
Society  of  Engineers  at  its  recent  Sioux 
City  meeting  raised  the  annual  dues 
from  $6  to  $10  for  members;  juniors' 
dues  were  raised  from  $4  to  $6.  The 
vote  was  unanimous.  As  a  further 
source  of  revenue  a  sustaining  mem- 
bership costing  $25  annually  was  pro- 
vided. Already  25  to  30  members  have 
signified  their  intention  of  kt-coming 
sustaining  members. 

The  increase  in  dues  of  the  550  mem- 
bers, however,  is  not  considered  suffi- 
cient and  a  campaign  is  under  way  to 
enlist  a  large  increase  in  numbers. 
There  are  1,135  registered  engineers  in 
the  state,  according  to  a  report  of  K. 
C.  Kastberg,  secretary  of  the  Board  of 
Engineering  Examiners,  and  probably 
400  to  500  unregistered  engineers  in 
subordinate  positions. 

The  society  is  strongly  in  favor  of 
registering  engineers  and  a  movement 
is  on  foot  by  the  architects  to  join  the 
engineers  in  passing  a  combined  bill 
based  on  the  model  law  of  the  Feder- 
ated   American    Engineering    Societies. 

Since  the  annual  meeting  conflicted 
with  the  dates  of  several  other  impor- 
tant societies  an  amendment  was  intro- 
duced to  make  the  time  of  meeting 
flexible. 

One  of  the  most  important  innova- 
tions introduced  at  the  meeting  was  the 
plan  of  the  local  committee  in  arrang- 
ing for  talks  by  visiting  engineers  be- 
fore the  noon  luncheon  clubs  of  busi- 
ness men  and  also  an  assembly  at  Morn- 
ingside  College.  The  result  sought  was 
to  effect  personal  contacts  between  en- 
gineers and  business  and  professional 
men  of  Sioux  City"  thereby  creating  a 
better  understanding. 


U.  S.  Chamber  of  Commerce 
Opposes  Metric  Systejn 

Adoption  of  the  metric  system  as  the 
sole  standard  of  weights  and  measures 
in  the  United  States  was  disapproved 
by  the  National  Council  of  the  Cham-' 
ber  of  Commerce  of  the  United  States' 
at  its  recent  mid-year  meeting.  The 
council  refused  to  follow  the  recora-j 
mendation  of  a  special  committee  that, 
the  subject  be  submitted  to  a  referen-' 
duni  of  the   Chamber  membership. 


Recommend  Competitive  Bidding 
for  Salt  Lake  Improvements 

The  General  Association  of  Contrac- 
tors of  Utah  presented  a  suggestion  to 
the  city  commissioners  of  Salt  Lake 
City  recently,  that  they  adopt  a  policy 
of  awarding  contracts  for  all  public 
improvements  on  a  competitive  bidding 
basis,  instead  of  doing  part  of  the  work 
in  the  regular  city  departments. 

Special  attention  was  called  in  the 
communication  to  two  conduits  now 
under  construction  with  estimated  costs 
of  about  $10,000  each.  The  association 
announced  that  it  was  ready  to  co-oper- 
ate with  the  commission  on  all  improve- 
ment work  and  recommended  that  con- 
tracts for  such  work  be  let  after  com- 
petitive bidding. 

The  contractors  believe  the  cost  under 
the  present  plan  to  be  excessive. 


Slate  Producers  Organize 

Action  was  taken  to  form  a  national 
organization  at  a  meeting  of  slate  pro- 
ducers held  at  the  Engineers'  Club,  New 
York,  Feb.  8,  under  the  auspices  of 
the  National  Federation  of  Construction 
Industries.  About  50  delegates,  repre- 
senting all  the  slate-producing  sections 
in  eastern  states,  except  Virginia,  were 
present.  It  was  decided  by  unanimous 
vote  to  organize,  and  a  committee  of  7 
was  appointed  to  suggest  a  name,  pre- 
pare a  constitution  and  by-laws,  and 
issue  a  call  for  a  future  meeting  to  com- 
plete organization. 

In  opening  the  meeting  as  chairman, 
Oliver  Bowles,  mineral  technologist,  U. 
S.  Bureau  of  Mines,  spoke  of  the  prev- 
alence of  unscientific  methods  of  quar- 
rying slate  and  the  need  of  substituting 
machinery  for  manual  labor.  Waste,  he 
stated,  was  enormous — in  some  quar- 
ries over  90  per  cent — and  no  consider- 
able development  of  by-products  has 
been  undertaken.  Slate  production,  and 
particularly  the  production  of  roofing 
slate,  has  rapidly  decreased  and  sub- 
stitute materials  have  gained  prece- 
dence, very  largely  because  no  con- 
certed effort  was  being  made  by  the 
industry  to  maintain  and  strengthen  the 
market  for  slate.  G.  F.  Laughlin,  U. 
S.  Geological  Survey,  in  endorsing  the 
movement  to  organize,  deplored  the  de- 
creasing use  of  a  material  naturally  so 
superior  as  slate  for  many  purposes. 

Standardization  was  urged  by  Victor 
D.  Abel,  Structural  Service  Bureau, 
Philadelphia.  At  present  sanitary  slate 
products  have  to  be  manufactured  to 
order,  thus  preventing  producers  from 
manufacturing  for  stock.  Studies  re- 
cently made,  he  said,  showed  that  most 
sanitary  and  chemical  slate  products 
could  be  standardized  to  a  great  degree 
without  the  slightest  disadvantage  in 
use.  D.  Knickerbacker  Boyd,  architect 
and  structural  standardist,  also  urged 
standardization  as  a  means  of  increas- 
ing the  market  for  slate. 
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Competition  for  Movinff-Platform 
Project  in  Paris 

The  city  of  Paris,  France,  has  an- 
nounced a  competition  for  moving-plat- 
form projects  with  the  idea  of  relieving 
congestion  of  traffic  along  the  grand 
1  boulevards  and  other  thoroughfares. 
!  The  platforms,  according  to  present 
plans,  are  to  be  located  underground. 
The  competition  closes  Sept.  20,  1922, 
and  contestants  are  advised  to  send 
their  plans  to  "La  Direction  Generale 
des  Travaux  de  Paris,  98  Quai  de  la 
Rappee,  Paris,  France."  The  competi- 
tion is  open  to  engineers  and  inventors 
of  all  countries  and  three  prizes, 
amounting  respectively  to  100,000 
francs,  50,000  francs,  and  30,000  francs, 
are  announced.  The  successful  projects 
will  remain  the  property  of  their  pro- 
moters who  have  the  right  to  make 
such  use  of  them  outside  of  the  city 
of  Paris  and  the  Department  of  the 
Seine  as  they  may  wish. 

Competitors  are  requested  to  submit 
a  memorandum  giving  information  re- 
garding the  mechanical  details  of  their 
systems,  dimensions  of  parts,  kind  of 
traction  used,  starting  devices,  etc., 
maximum  grade  and  minimum  radius  of 
•.urvature  allowable,  data  as  to  speed, 
estimate  of  first  cost  and  cost  of  opera- 
tion, longitudinal  and  cross-sectional 
plans,  and  similar  information  neces- 
sary to  a  complete  understanding  of  the 
project  submitted.  A  fee  of  100  francs 
is  demanded  of  entrants  in  the  compe- 
tition. 

In  case  actual  construction  of  a  mov- 
mg-platform  project  is  undertaken  on 
a  large  scale,  the  city  of  Paris  reserves 
rights  to  the  plans  by  paving  the  in- 
ventor an  indemnity  of  .'500,000  francs, 
unless  some  other  agreement  may  be 
reached. 

Full  details  regarding  the  competition 
are  contained  in  the  Bulletin  Municipal 
Officiel,  of  Paris,  dated  Dec.  .30,  1921, 
a  copy  of  which  has  been  made  available 
for  the  use  of  Enghicirhui  Neirs- 
Record  through  the  courtesy  of  Robert 
Ridgway,  chief  engineer.  New  York 
Transit  Commission. 


ago  the  conservative  element  in  the  Chi- 
cago Building  Trades  Council  was  over- 
thrown and  a  new  set  of  officers,  pledged 
to  nul'ify  the  Landis  award,  was  .selec- 

n  ,\&eneral  strike  was  immediately 
called  but  proved  a  failure.  This  is 
the  basis,  as  published,  for  the  lack  of 
confidence  expre.ssed  by  the  committee. 

ine  temporary  injunction  sought  bv 
the  carpenters  to  restrict  the  activities 
of  the  citizens'  committee  has  been  de- 
nied, mainly  because  the  carpenters  did 
not  come  into  court  with  clean  hands,  the 
judge  referring  to  assaults  on  non- 
union   men    by   members    of    the    union 
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Seattle  Wants  Bids  on  17  Miles  of 
66-in,  Steel  or  Wood  Pipe 

Plans  and  specifications  for  17  miles 
01  bb-in.  conduit,  comprising  Cedar 
River  Pipe  Line  No.  3,  of  the  water- 
works of  Seattle,  Wash.,  have  been  ap- 
proved and  alternative  bids  for  steel 
and  for  creosoted  wood  pipe  will  be  in- 
vited within  about  a  month.  The  con- 
duit wil  extend  from  a  point  near 
i>wan  Lake  to  the  Volunteer  Park  Res- 
ervoir, in  Seattle,  and  is  estimated  to 
cos  $2  000,000.  Swan  Lake  will  even- 
tually become  an  impounding  reservoir 
and  for  this  purpose  a  $7.5.000  dam  has 
been  built  across  the  outlet  of  the  lake. 
When  Pipe  Line  No.  :j  is  constructed, 
Lines  Nos.  1  and  2.  now  leading  from 
the  Cedar  River  watershed,  wiir  be  di- 
verted into  the  lake  and  a  tunnel  will 
be  built  from  the  lower  end  of  the  lake 
to  the  point  where  No.  3  line  begins. 
Through  this  tunnel,  water  will  be 
brought  from  the  lake  and  sent  into  all 
three  pipe  lines.  The  Swan  Lake  water 
supply  project,  when  completed,  will 
cost  about  $6,000,000. 


Hoover  Presents  Views 
on  Railroad  Needs 

Outlines  to  Commerce  Commi.ssion  Ef- 
fect of  Carriers'  I'light  on  General 

Business 
In  a  statement  before  the  Interstate 
Commerce  Commission  Feb.  3,  Secre- 
tary of  Commerce  Hoover  declared  that 
the  greatest  impulse  that  can  be  given 
to  business  recovery  from  any  source 
is  a  reduction  of  railroad  rates  on  pri- 
mary commodities,  combined  with  the 
immediate  resumption  of  railroad  con- 
struction and  equipment.  He  divided 
his  program  for  progress  in  these  direc- 
tions into  three  periods:  (1)  The  imme- 
diate present;  (2)  the  early  period  of 
decreasing  costs,  increasing  efficiency 
and  slowly  recovering  traffics;  and  (3) 
the  period  of  normal  operations. 

Although  the  present  lean  earnings 
of  the  railroads  preclude  the  possibility 
ot  immediate  important  rate  relief 
Secretary  Hoover  believes  that  there 
are  cases  in  which  lower  rates  would 
recover  lost  traffic  and  increase  earn- 
ings. In  order  to  stimulate  improve- 
ments he  advocates  the  use  of  govern- 
ment credit  through  the  medium  of  a 
guarantee   on    equipment   trusts 


Chicago  Labor  Unions  Accept 
Landis  Award 

Chicago  labor  has  agreed  to  go  to 
work.  .ludge  Landis  on  Feb.  1  fixed 
Chicago  wage  rates  for  a  year  begin- 
ning .June  1,  substantially  the  same  as 
those  now  in  effect.  Three  davs  later 
the  Building  Trades  Council,  represent- 
ing the  unions,  agreed  to  accept  the 
•icales  and  other  conditions  with  refer- 
ence to  restrictions.  The  unions  also 
•Kreed  to  let  the  non-union  men  con- 
tinue working  until  the  employers  are 
assured  of  the  good  faith  of  the  unions. 
Unly  the  carpenters  dissented  from  the 
nearly  unanimous  agreement  on  the  part 
31  the  union.s  to  go  to  work.  They  in- 
iisted  on  a  wage  of  $1.10  per  hour  while 
the  Landis  .scale  calls  for  $1.00  only. 
About  60  per  cent  of  the  carpenters  now 

•ru"      ^^^  "^''^  *■"  ^^  non-union. 

The  citizen.s' committee  to  enforce  the 
l-andiR  award  joined  the  two  con- 
tractors associations  in  a  newspaper 
aclvertnement  in  which  the  committee 
state.s  its  lack  of  confidence  in  the  ten 
insurgent  unions  and  pledges  its  con- 
tinuous support  to  men  now  working 
open  shop  in  these  particular  trades,  al- 
though union  men  who  desire  to  go  to 
work  will  be  given  positions  in  the 
or'ier  of  their  applications.      A    month 


Broad-Gage  Railroad  to  Tap 
Montana  Mining  Region 

Accordi^ng  to  a  report  from  the  firm 
of  J.  P.  Lrnster  &  A.  W.  Barker,  engi- 
neers of  Mmneapolis,  surveys  have 
practically  been  completed  for  the  loca- 
tion and  construction  of  a  broad-gage 
railroad  from  Columbus,  on  the  main 
'•"e  of  the  Northern  Pacific  R.R  in 
Montana,  southwesterly  into  the  New 
World  mining  district.  The  country 
tapped  by  the  railroad  is  rich  in  coal 
timber,  and  minerals.  The  road  will  be 
83  miles  in  length.  Construction  is  to 
start  early  in  the  spring.  Designs  are 
now  being  prepared  for  a  bridge  which 
IS  to  .span  the  Yellowstone  River.  All 
of  the  engineering  work  is  in  the  hands 
of  the  above-mentioned  firm. 

Research  Graduate  Assi.stant- 
ships  Open  at  Illinois 

The  dean  and  director  of  the  college 
of  engineering  and  the  engineering  ex- 
periment station  of  the  University  of 
Illinois  has  announced  that  a  number 
of  research  graduate  assistantships  are 
available  for  graduate  students  who 
wish  to  secure  degrees  of  Master  of 
Science  through  research  work  in  rivil 
engineering.  If  the  full  quota  of 
research  graduate  assistantships  is 
secured,  there  will  be  ten  vacancies  to 
fill  and  in  addition  one  in  gas  engi- 
neering. Applications  for  appointment 
to  these  vacancies  should  be  sent  to 
Dean  C.  R.  Richards,  at  Urbana-Cham- 
paign.  They  should  reach  him  not  later 
than  March  1.  Application  blanks  will 
he  furnished  upon  request. 


Prospects  for  1922 
During  1922,  designated  as  the  sec- 
ond period,  the  Secretary  assumes  that 
railroad  wages  and  supplies  will  at 
least  in  part  fall  to  the  levels  of  de- 
creased cost  of  living,  that  efficiency 
of  operation  will  increase  and  that  the 
volume  of  traffic  will  increase  toward 
"u""",j'v  V'"'''''  savings,  he  believes, 
should  be  devoted  to  the  reduction  of 
rates  on  primary  commodities. 

On  the  return  of  normal  business 
conditions,  Secretary  Hoover  believes 
the  rates  on  primary  commodities  can" 
eventually  be  reduced  to  a  pre-war  basis 
and  still  earn  sufficient  to  insure  the 
free  flow  of  capital  into  new  construc- 
tion. 

In  discussing  the  influence  of  the  rail- 
roads on  general  business  conditions 
Secretary  Hoover  said: 

"One  thing  is  absolute.  Our  trans- 
portation facilities  are  below  the  needs 
of  our  country,  and  unless  we  have  a 
quick  resumption  of  construction,  the 
whole  community— agricultural,  com- 
mercial, and  -ndustrial— will  be  gasping 
from  a  strangulation  caused  by  insuffi- 
cient transportation  the  moment  that 
our  business  activities  resume.  For  the 
past  five  years,  we  have  had  no  conse- 
quential expansion  to  our  railway 
transportation  machine.  With  but  one 
interval  of  9  months  in  191H  and  1919 
we  had  a  car  shortage  throughout  the 
whole  of  the  years  191(i-I7-I8-19  and  20. 
This  shortage  rose  to  as  high  as  160,000 
cars  with  a  corresponding  shc:taKe  of 
motive  power.  We  paid  tremendous 
sums  in  commercial  lossi's  and  unem- 
ployment in  consequence.  We  laid  it 
onto  the  war.  We  should  lay  it  onto 
our  lack  of  foresight  and  antagonism 
to  railroads. 

Expansion  Nece.hsary 
"Few  people  seem  to  realize  the 
amount  of  expansion  in  our  transporta- 
tion machinery  necessary  to  keep  pace 
with  the  growth  of  the  "country.  And 
an  equal  few  seem  to  have  any  notion 
of  the  price  we  pay  for  not  having  it 
Our  country  is  more  dependent  upon 
railway  transport  than  any  other.  All 
others  have  comparatively  gr^nter  coast 


298 


ENGINEERING     NEWS-RECORD 


Vol.  88,  Na  7 


lines  and  internal  waterways.  The  ex- 
perience of  the  twenty  years  before  the 
war  has  shown  that  we  must  build 
an  extension  of  lines,  including  termi- 
nal facilities,  additional  sidings,  etc., 
every  year  equal  to  the  construction  of 
a  new  railway  from  New  York  to  San 
Francisco.  We  must- add  at  least  120,- 
000  cars  and  2,500  locomotives  annually 
to  our  equipment. 

"Since  we  entered  the  war  in  1917 
we  have  constructed  at  least  10,000 
miles  of  railways  less  than  our  in- 
creasing population  and  economic  de- 
velopment called  for  and  we  are  behind 
in  rolling  stock  by  about  4,000  locomo- 
tives and  200,000  cars.  I  wish  to  em- 
phasize that  unless  we  can  have  an 
immediate  resumption  of  construction 
and  equipment,  our  commercial  com- 
munity will  pay  treble  the  cost  of  the 
whole  of  them  in  their  losses  of  a  single 
season.  The  very  moment  that  we 
reach  anything  like  normal  business  we 
shall  see  a  repetition  of  car  shortages, 
followed  by  an  increase  in  the  cost  of 
toal  to  the  consumer  from  $1  to  $3  a 
ton;  we  shall  again  see  premiums  of 
20c.  a  bushel  for  the  use  of  cars  for 
moving  grain;  we  shall  in  fact  see  a 
shortage  of  commodities  to  the  con- 
sumer; and  we  shall  see  gluts  upon  the 
hands  of  the  producers.  We  shall  see 
factories,  filled  with  orders,  again  closed 
for  lack  of  cars;  we  shall  see  large  in- 
termittency  in  employment;  and  we 
shall  see  the  usual  profiteering  in  com- 
modities due  to  a  stricture  between  the 
producer  and  the  consumer. 

"There  would  be  no  difficulty  what- 
ever, by  basing  such  losses  on  the  ex- 
periences we  have  already  had,  to  cal- 
culate a  loss  to  the  American  people  of 
a  billion  dollars  for  each  one  of  these 
periodic   transportation   shortages. 

SPEfTOiNG  A  Billion  to  Advantage 

"We  talk  glibly  of  giving  billions  of 
credits  to  foreign  countries,  to  increase 
our  farm  exports.  I  wish  to  say  with 
all  responsibility  for  the  statement  that 
a  billion  dollars  spent  upon  American 
railways  will  give  more  employment  to 
our  people,  more  advance  to  our  indus- 
try, more  assistance  to  our  farmers, 
than  twice  that  sum  expended  outside 
the  frontiers  of  the  United  States— 
and  there  will  be  greater  security  for 
the  investor." 

Secretary  Hoover  deprecated  crticism 
of  our  railroad  system  on  the  ground 
of  inefficiency  and  expressed  his  convic- 
tion that,  in  comparison  with  foreign 
railways,  our  own  are  of  higher  stand- 
ards, better  in  methods,  and  growing 
in  efficiency.  He  said  in  speaking  of 
Government  ownership,  "No  one  with  a 
week's  observation  of  government  rail- 
ways abroad,  or  with  government  oper- 
ation of  industry  in  the  United  States, 
will  contend  that  our  railways  could 
ever  be  operated  as  intelligently  or  as 
efficiently  by  the  Government  as 
through  the  initiative  of  private  indi- 
viduals. Moreover,  the  welfare  of  its 
multitudes  of  workers  will  be  far  worse 
under    Government    operation." 


Investigate  Identical  Cement  Bids 
in  Indiana 

Governor  McCi-ay  and  the  state  legal 
and  highway  departments  of  Indiana 
are  undecided  as  to  what  they  can  do 
about  identical  cement  bids  submitted 
to  the  state  highway  commission  re- 
cently by  three  cement  companies. 
They  were  in  conference  with  repre- 
sentatives  of  cement  interests    Feb.   8. 

The  Governor  said  the  cement  repre- 
sentatives explained  in  the  conference 
that  the  Universal  Portland  Cement  Co. 
is  the  big  cement  manufacturer,  and 
that  when  it  quotes  prices  "all  the  other 
smaller  companies  come  in  under  the 
wire."  This,  he  said,  was  the  explana- 
tion of  the  companies  for  the  fact  that 
three  bids  submitted  for  the  highway 
department  business  were  identical. 
Blaine  S.  Smith,  of  Chicago,  repre- 
sentative of  the  Universal  company, 
and  spokesman  for  the  cement  men, 
would  make  no  statement  concerning 
the  conference. 

Besides  Mr.  Smith  there  were  in  the 
conference  B.  H.  Rader,  of  the  Lehigh 
Portland  Cement  Co.,  of  Chicago;  Harry 
Jennings,  Wabash  Portland  Cement  Co., 
Detroit;  D.  H.  McFarland,  Atlas  Port- 
land Cement  Co.,  Chicago;  O.  A.  Strass, 
Indiana  Portland  Cement  Co.,  Green- 
castle,  and  others. 

The  state  is  in  the  market  for  ap- 
proximately $500,000  worth  of  cement 
to  be  used  principally  in  highway  im- 
provement. U.  S.  Lesh,  attorney-gen- 
eral, is  investigating  to  see  whether  the 
state  can  break  up  what  the  state  of- 
ficials   believe    is    a    cement   trust. 


Aqueduct  Commissioner  Dies 

Francis  M.  Scott,  member  of  the 
Aqueduct  Commission  of  New  York  City 
from  1888  until  he  became  corporation 
counsel  in  1895,  died  on  Feb.  5.  At  the 
time  of  his  death  he  was  chairman  of 
the  recently  appointed  Charter  Revision 
Committee  of  New  York  Citv. 


Metcalf  Comments  on  Boston's 
Society  Affiliation  Move 

The  idea  of  bringing  into  closer  co- 
operation or  affiliation  the  technical 
societies  of  Boston  and  vicinity  for  more 
effective  public  service,  and  economy  of 
time  and  expense,  as  announced  in  this 
journal  Feb.  9,  p.  257,  has  been  cur- 
rent in  Boston  for  at  least  30  years. 
At  Enghreering  Neivis-Re cord's  request 
Leonard  Metcalf  has  made  the  following 
comment  on  the  movement: 

It  took  definite  form  in  1911  when  the 
Engineers  Club  of  Boston  was  incorpo- 
rated and  its  incorporators  hoped  that 
the  club  might  become  a  center  of  activ- 
ity in  matters  touching  the  public  inter- 
est in  which  engineers  might  be  partic- 
ularly interested  or  capable  of  service. 
This  hope  was,  however,  not  realized  in 
any  large  measure. 

Two  years  or  more  ago,  representa- 
tives of  sixteen  or  more  technical  socie- 
ties or  sections  of  national  societies  held 
conference  with  the  same  end  in  view, 
and  a  committee  was  appointed  to  inves- 
tigate such  a  project  and  report  its 
findings.  This  effort  too  failed.  The 
interest  and  faith,  however,  of  a  small 
group  of  far-sighted  men  who  were 
members  of  various  technical  societies 
in  Boston,  persisted,  and  resulted  in  the 
development  of  the  specific  plan  covered 
by  the  "Prospectus  on  the  Affiliation  of 
Technical  Societies,"  which  is  now  under 
active  consideration. 

The  details  of  the  working  agreement 
between  the  several  societies  have  not 
yet  been  perfected,  but  the  general 
project  to  affiliate  has  been  unanimously 
endorsed  by  the  local  sections  of  the 
Americal  Society  of  Mechanical  Engi- 
neers, the  American  Institute  of  Elec- 
trical  Engineers,  the  .American   Society 


of  Heating  and  Ventilating  Engineers, 
the  American  Association  of  Engineers, 
and  by  the  Plant  Engineers'  Club.  It 
has  been  favorably  reported  by  the 
board  of  government  of  the  Boston  So- 
ciety of  Civil  Engineers  and  will  be 
acted  upon  at  the  next  meeting  of  that 
society.  It  has  been  disapproved  by  the 
American  Chemical  Society.  The 
American  Institute  of  Mining  and 
Metallurgical  Engineers  and  the  New 
England  Water  Works  Association  have 
not  yet  acted  upon  the  matter.  The 
Northeastern  Section  of  the  American 
Society  of  Civil  Engineers  has  already 
affiliated  with  the  Boston  Society  of 
Civil  Engineers  and  has  voted  to  partic- 
ipate in  the  movement  which  has  been 
inaugurated. 

It  may  fairly  be  said,  therefore,  that 
the  engineers  of  the  Boston  district 
heartily  favor  the  principle  of  affiliation 
and  there  is  every  reason  to  believe 
that  a  workable  plan  will  soon  be 
evolved  for  bringing  about  the  desired 
result. 

$60,000,000  Available  for  High- 
way Work  in  Texas 

Records  of  the  State  Highway  De- 
partment show  that  over  $25,000,000 
were  spent  on  the  designated  highways 
of  Texas  during  the  calendar  year  1921 
— more  than  twice  as  much  as  had  been 
spent  during  the  four  years  prior  to 
1921.  This  amount  was  spent  on  state 
roads  under  the  direct  supervision  of 
the  highway  department  and  does  not 
include  the  amount  spent  by  individual 
counties,  which  is  e.-timated  at  between 
$25,000,000  and  $30,000,000  additional, 
making  an  approximate  total  of  $50,- 
000,000  spent  on  the  highways  of  Texas 
during   1921. 

Up  to  Jan.  1,  1922,  there  was  an  un- 
expended balance  of  $13,391,859.35  state 
and  federal  aid  and  the  department's 
share  of  the  Registration  fees  for  1922 
is  estimated  at  $1,750,000  over  and  above 
operating  expenses,  which  means  that 
there  will  be  more  than  $15,000,000  aid 
available  for  1922  and  future  road  con- 
struction. The  total  amount  has  al- 
ready been  allotted  and  at  least  $7,000,- 
000  is  under  contract  at  the  present 
time.  The  allotments  were  made  early 
in  order  that  the  various  counties  might 
get  their  work  under  way  as  soon  as 
possible  and  at  the  same  time  help 
relieve  the  unemployment  situation  in 
Texas.  The  $15,000,000  state  and  fed- 
ei^al  aid  represents  about  35  per  cent 
of  the  total  amount  that  will  be  ex- 
pended, making  approximately  $60,000,- 
000  available  for  future  road  work 
under  the  present  road  building  pro- 
gram. 


Engineering  Societies 


Calendar 


.\n^unl  MeetiDgB 


vrMErtirAN  railway  engineer- 
ing ASSOCIATION.  Chicago: 
.\iiiiual  Convention.  Chicjigo.  March 
14-16. 

.VMERICAN  WATER  WORKS  ASSO- 
<'I.\TION.  New  York  City ;  .An- 
nual ronvvntion.  Philadelphia, 
May  15-19. 
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Personal  Notes 


A.  N.  Reece  has  been  appointed 
chief  engineer  of  the  Kansas  City 
Southem  Railway  Co.  with  headquar- 
ters at  Kansas  City.  Mr.  Reece,  who 
is  a  graduate  of  the  University  of 
Kansas,  was  formerly  connected  with 
the  St.  Louis  and  San  Francisco  R.R. 

J.  W.  Martin,  structural  engineer 
with  the  Whitehead  &  Kales  Co.,  De- 
troit, Mich.,  has  been  appointed  chief 
engineer  for  the  York  Milk  Machinery 
Co.  at  York,  Pa. 

H.  O.  Wile  s,  formerly  city  engi- 
neer of  Bluefield,  W.  Va.,  has  been  ap- 
pointed county  engineer  of  Wayne 
County,  W.  Va.,  succeeding  H.  A. 
Levering,  resigned. 

Robert  M.  Gates  has  resigned 
his  position  as  engineer  with  the  Lake- 
wood  Engineering  Co.,  effective  Feb.  1. 

George  K.  Allen,  Red  Bank, 
N.  J.,  has  been  appointed  county  engi- 
neer, Monmouth  County,  N.  J.,  succeed- 
ing George  B.  Cooper. 

Stephen  S.  Bunker,  for  the 
past  nine  years  an  engineer  of  the  state 
highway  commission  in  Maine,  has  been 
appointed  city  engineer  of  Bangor,  Me. 
Mr.  Bunker  is  a  graduate  of  the  Uni- 
versity of  Maine,  class  of  1897.  Under 
the  amendment  to  the  city  charter  the 
city  engineer  will  be  in  charge  of  the 
street  and  highway,  park  and  sewer  de- 
partments, with  power  to  appoint  sub- 
ordinates approved  by  the  board  of  pub- 
lic works. 

John  K.  Gronholt,  who  has 
had  charge  of  Highway  construction  on 
the  National  Trail,  a  federal  aid  road 
in  Bond  County,  111.,  has  been  pro- 
moted from  junior  to  Assistant  State 
Highway  Engineer  and  put  in  charge 
of  highway  construction  in  Jersey,  Cal- 
houn, Macoupin  and  Green  Counties 
with   headquarters  at  Carrollton,  111. 

Robert  H.  Whitten,  of  Cleve- 
land, has  been  appointed  consulting 
engineer  for  the  city  plan  commission 
«f  Indianapolis,  Ind.,  at  a  salary  of 
$4,800  per  year. 

H.  E.  F  E  E  L  B  M  Y  E  r  has  taken  over 
the  business  of  the  Ajax  Engineering 
Corp.  of  Philadelphia. 

L.  J.  Tow  n  E,  who  has  been  in  the 
engineering  department  of  Stone  & 
Webster,  Boston,  for  four  years,  has 
been  appointed   structural   engineer. 

Earl  Wheeler,  formerly  local 
manager  of  the  Washington,  D.  C.  office 
of  the  General  Electric  Co.,  has  beconn- 
associated  with  the  investment  depart- 
ment of  Doniinick  &  Domlnick,  members 
of  the  New  York  Stock  Exchange.  He 
will  specialize  in  engineering,  indus- 
trial, and  public  utility  securities. 

Lewis  E.  Moore,  formerly  asso- 
ciate professor  of  structural  engineer- 
ing at  the  Massachusetts  Institute  of 
Technology,  and  recently  with  the 
Ma.osarhusetts  Department  of  Public 
Utilities,  is  now  in  roiisultintr  engineer- 
ing practice  in  Boston.  Mr.  Moore 
specializes  in  designs  and  specifications 
for  the  '■trengthcning  of  old  bridges, 
buildings  and   foundations. 

0.  A.  M  EC  H  L  I  N.  formerly  consult- 
ing engineer,  Washington,  D.  C.  has  be- 
come associated  with  W.  G.  Triest  in 
the  Triest  Contracting  Corp..  New  York 
City,  which  was  formerly  known  as  the 
Aa8ociat«d  Contractors,  Inc.  During  the 
war,   Mr.  Blechlin   was   commander   in 


the  Civil  Engineer  Corps  of  the  U.  S. 
Navy,  in  the  charge  of  the  construction 
of  the  large  concrete  army  and  navy 
office  building  in  Washington,  D.  C. 
Later  he  was  attached  to  the  League 
Island  Navy  Yard. 

Col.  John  R.  Fordyce,  who 
served  in  the  Construction  Division  of 
the  Army  during  the  war,  has  been 
appointed  by  Governor  McRae  State 
Highway  Commissioner  of  Arkansas. 
He  is  the  first  engineer  to  hold  this 
position. 

Stuart  M  a  n  n  e  L  l,  manager  of 
the  A.  G.  de  Sherbinin  &  Co.,  importers, 
exporters  and  engineers,  has  been 
elected  president  of  the  Engineers'  Club 
of  Seattle. 

C  A  r  t.  A.  W.  F  U  c  H  s,  formerly 
of  the  U.  S.  Public  Health  Service,  has 
resigned  to  become  sanitary  engineer 
for  the  Missouri  Pacific  R.R.,  with 
headquarters  at  Memphis,  Tenn. 

B.  C.  M  c  C  U  r  D  Y,  formerly  with 
the  highway  department  of  the  Morgan 
Engineering  Co.,  has  been  made  county 
highway  engineer  of  St.  Clair  County, 
111. 

A.  G.  B  A  r  T  l  E  T  T,  who  has  been 
a  member  of  tKe  City  Planning  Com- 
mission, Los  Angeles,  Cal.,  has  resigned 
to  become  a  member  of  the  board  of 
public  service  commissioners. 

Bradley  Stoughton,  for- 
merly secretary  of  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engi- 
neers, has  been  elected  president  of  the 
Yale  Engineering  Association. 

F.  U  H  L  E  N  H  A  U  T,  J  R.,  for  twenty- 
two  years  chief  engineer  of  the  Phila- 
delphia Co.,  of  Pittsburgh,  Pa.,  has 
retired.  He  has  been  succeeded  by  Capt. 
Ralph  Rainsford  of  New  York. 

Clarence  W.  Hubbell  has 
resigned  as  city  engineer  of  Detroit, 
Mich.,  to  resume  his  private  practice, 
his  resignation  to  become  effective 
March  1.  Mr.  Hubbell  has  been  city 
engineer  of  Detroit  since  January,  1917. 
He  accepted  the  position  after  having 
been  formerly  engaged  by  the  Detroit 
Water  Board  on  a  survey  to  determine 
the  degree  of  pollution  of  the  Detroit 
River,  and  took  a  particular  interest 
in  the  sewer  program  started  at  the 
time  of  his  appointment  as  city  engi- 
neer. During  the  time  he  has  held  his 
present  position  the  sewer  program 
costing  approximately  $40,000,000  and 
providing  drainage  for  over  40  square 
miles  of  newly  annexed  territory  has 
been  practically  completed.  Mr.  Hub- 
bell will  maintain  an  office  in  Detroit 
as  consulting  engineer. 


Obituary 


Dennis  O"  B  R  I  E  N,  president  of 
the  general  contracting  firm  of  Dennis 
O'Brien  &  .Sons  Co.,  Inc.,  Hartford  and 
Middletown,  Conn.,  died  at  his  home  in 
Middletown  Feb.  I.  Mr.  O'Brien  was 
72  years  old,  and  has  been  associated 
with  the  building  business  in  Connec- 
ticut for  the  past  I.")  years.  During 
that  time  he  has  constructed  several 
larire  building  and  factories  in  Hart- 
ford, among  them  being  the  extensive 
Royal   Typewriter  plant  there. 

Frank  Chittenhen  Os- 
B  O  R  N;  of  the  Oshorn  Engineering  Co., 
Inc..  Cleveland,  Ohio,  died  suddenly  on 
Jan.  31.    A  fuller  notice  of  Mr.  Osborn's 


life  and  work  will  appear  in  next  week's 
issue. 

J.  J.  Wright,  for  many  year.-i 
manager  of  the  Toronto  Electric  Light 
Co.,  and  builder  of  one  of  the  first 
electric  railways  in  Canada,  died  at 
Newcastle,  Ont.,  Jan.  31. 

Dudley  Baldwin  H  i  n  e,  su- 
perintendent of  bridges  and  buildings 
for  the  Guayaquil  &  Quito  R.R.,  died 
in_  Ecuador  Jan.  18  from  injuries  sus- 
tained while  at  work.  His  home  was 
in  Los  Angeles,  Cal. 


Equipment  and 
Materials 

Steel  Materials  Bins  Equipped 
With  Measuring  Hoppers 

Steel  bins  for  aggregate  road  work 
provided  with  measuring  hoppers  ad- 
justable to  size  of  batch  are  being 
manufactured  by  the  Blaw-Knox  Co., 
Pittsburgh,  Pa.  The  bins  are  assembled 
and  dismantled  in  sections  which  can  be 
transported  by  truck.  The  measuring 
hopper  called  a  "batcher"  is  made  en- 
tirely of  steel  and  is  located  imme- 
diately beneath  the  bin;  it  includes  the 
bin  gate  for  the  bottom  of  the  storage 
bin.  Opei'ation,  it  is  stated,  necessitates 
no  greater  effort  than  is  required  by 
closing  and  opening  any  gate  attached 
to  a  storage  bin.  When  the  storage 
bin  gate  is  closed,  the  material  is 
struck  off.  The  right  volume  is  then 
held  suspended.    When  the  hoppers  are 


full  and  the  storage  bin  gate  is  closed, 
one  operator  can  dump  one,  two,  three, 
or  four  at  the  same  time,  thus  loading 
a  four-compartment  truck  with  sand 
and  stone  in  less  than  ten  seconds. 
Only  one  workman  is  necessary  to  oper- 
ate a  100-ton  capacity  bin  having  four 
measuring  hoppers  of  saml  and  four 
measuring  hojipers  of  stime.  Each  hop- 
per consists  of  two  parts,  a  top  cone 
and  a  lower  section.  The  top  cone 
moves  within  the  lower  section,  and  an 
adjustment  of  a  fraction  of  n  cubic  foot 
can  be  obtained  at  will.  By  the  use  of 
lock  bolts  which  are  furnished  as  part 
of  the  outfit  or  by  other  simpU'  meth- 
ods, the  engineer  or  contractor  can  seal 
the  adjusting  mechanism  so  that  no 
change  can  be  made  without  his 
knowledgp. 
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The  Low  Exchange  Rates 

Par   and    Current    Rates   for   European 

Money   and   What   They   Mean — 

The  Mighty  Dollar 

Each  week  in  the  Trend  of  Business 
column  brief  consideration  is  usually 
given  to  euiTent  rates  of  foreign  ex- 
change. The  value  of  foreign  moneys 
in  terms  of  United  States  currency  has 
an  important  bearing  on  commerce  and 
a  certain  influence  on  the  money  market 
of  this  country.  It  is  therefore  import- 
ant for  even  the  casual  student  of  busi- 
ness to  understand  what  is  implied  by 
the  current  rates  of  exchange. 

The  soundness  or  value  of  a  currency 
depends  largely  upon  the  amount  of 
paper  money  in  circulation.  For  ex- 
ample, par  value  of  the  German  mark 
is  23.8  cents.  One  authority  states  that 
in  1914  Germany  had  2,000,000,000 
marks  outstanding,  against  about  95,- 
000,000,000  now.  The  present  quotation 
is  0.50.5  cents  (Feb.  15),  while  in 
November  0.33  cents  was  quoted. 

The  situation  is  more  or  less  the 
same  as  regards  other  European  cur- 
rencies. The  Russian  ruble  was  once 
worth  51  cents;  its  present  value  is 
negligible  outside  Russia.  The  Polish 
mark  at  par  is  worth  23.8  cents;  it  is 
now  quoted  at  0.03125  cents  —  one 
seventy-sixth  its  par  value. 

The  seriousness  of  the  exchange  sit- 
uation— also  of  the  European  economic 
situation — will  be  evident  by  examina- 
tion of  the  following  par  and  current 
demand  values  of  European  currencies: 

Current 

Par  in  Denomina-  Value 

Cents           tion  in  Cents 

England 486  62!  sovereign  435 .  50 

France 19.3  franc  8,63i 

Italy 19.3  lira  4  87 

Belgium 19.3  franc  8  23{ 

Germany 23  8  n.ark  0.505 

Austria          20, 3  crouTi  0.03| 

Poland 23  8  mark  0.03} 

Greece 19  3  drachma  4.58 

Rumania 19  3  leu  0.80 

Serbia        19  3  franc  1.32 

Spain 19  3  peseta  15.73 

Holland 40  2  florin  37.35 

Sweden 26  8  crown  26.05 

Norway 26.8  crown  16.60 

Denmark 26,8  crown  20.55 

A  large  American  importer  asserts 
that  the  dollar  is  the  form  of  payment 
in  overwhelming  demand  by  European 
exporters  to  this  country.  Europe  does 
not  want  to  be  paid  in  its  own  currency. 
Exporting  to  Europe  is  light.  Con- 
struction machinery  is  sold  abroad  even 
now,  but  materials  are  not  being  ex- 
ported. As  regards  foreign  products, 
American  concerns  prefer  to  buy  from 
importers  than  to  place  orders  directly 
with  foreign  houses.  Such  purchases 
are  usually  spot  from  stock. 

Although  the  American  dollar  is 
worth  only  about  60  cents  in  its  own 
country  (as  compared  v^ath  its  buying 
power  in  prewar  days),  it  is  the  pur- 
chasing unit  of  the  world.  The  per- 
sistant acuteness  of  the  exchange  situa- 
tion has  given  rise  to  much  talk  of  an 
international  bank  and  currency,  and 
the  idea  seems  to  be  gaining  favor. 


The  Decision  in  the  "Open 
Competition"  Case 

The  National  Lumber  Manufacturers 
Association  has  taken  the  position  that 
it  will  not  advise  or  recommend  to  any 
of  the  subscribing  associations  any 
specific  policy  with  i-espect  to  any  of 
their  activities.  It  urges,  however,  that 
each  association  give  careful  considera- 
tion to  the  applicability,  if  any,  of  tlie 
recent  decision  of  the  Supreme  Court 
in  the  American  Hardwood  case  of  their 
own  activities  and  that  they  do  so  in  the 
light    of    competent    legal    advice    and 


Representative  Public  Bond  Sales 
in  January 

Long  term  municipal  bond  sales,  in 
the  United  States,  for  the  month  of 
January,  1922,  reached  a  total  over 
$94,000",000  as  compared  with  a  total  of 
slightly  over  $86,000,000  for  January, 
1921.  Among  the  important  bond  issues 
of  the  month  were:  State  of  Oregon, 
$1,000,000  5s;  Chicago  Sanitary  District, 
Chicago,  111.,  $5,000,000  5s;  Merced  Ir- 
rigation District,  Cal.,  $3,120,000  6s,  and 
Minneapolis,  Minn.,  $2,295,000  4is.  Fol- 
lowing are  some  representative  sales: 


REPRKSENTATIVK   HDNO  SALES  OF  JANUARY,    1922 

per 

Sold 

.S(i(> 

Purpose 

.\lI10UUt 

-Maturity 

Cent        for 

Dated 

Idaho 

Highwaj-s 

$250,000 

1023 

5   1 

too  06 

.Ian, 

16   1922 

Coutittf 

AUen  Parish 

Rd.  ni.st.  No.  3,  La 

.  Roads 

136,000 

Due  aerially  1  to  I3yr. 

5 

85    50 

Dec. 

1,  1919 

Door,  Wis 

Highway 

75,000 

5 

100 

Montgomery,  N.  Y 

.  Highway 

70,096 

$14,096—1926 
$M,00O— 1927— 30 

51 

100  823 

Feb. 

1,  1922 

Morgan,  Ohio 

Bridge  repair 

23,500 

1922—32 

6 

102  06 

1.  1922 

Noble.  Ind 

Highway 

39,480 

1923—32 

5 

100 

15  1922 

Palo  Pinto,  Tex..    . 

Roads 

250,000 

5i 

94.70 

Westmoreland.  Pa. 

Roads 

1     375,000 
\     375,000 

1931 

5 

101    563 

Sept 

1,  1921 

$37,000—1932—40 

y-, 

$42,000—1941 

^V  right,  Iowa 

(  Road 
\  Bridge 

65,000 
30,000 

1929 

5  J 

102  87 

Brooks,  Ga 

Road 

280,000 

5 

100 

Jan. 

1.  1920 

Central  Highway 

Dist.  Lewis  Co..  Ida 

Highway 

50,000 

6 

100 

14.  1922 

Chippewa,  Mich.. . 

Road 

75,000 

1923—28 

5? 

100  34 

Feb. 

1.  1922 

Douglas.  Neb 

Road-pa\ing 

1.000,000 

1937—41 

5 

103  20 

Oct 

1,  1919 

Greene  Township 

Ene  Co.,  Pa 

Roads 

11,000 

1926-27 

6 

100 

Dec. 

8.  1920 

Municipality 

Akron,  Ohio 

Tunk  sewer 

500,000 

$1 6,000  vearlv  1923—32 
$1  7.000  vearlv  1933—52 

5  J 

105   183 

Feb. 

1,  1922 

Axdmore.  S.  D 

Water-works 

29,500 

1940 

5 

100 

Feb 

15,1922 

Arkport,  N.  Y 

Ltg.  System 

15,000 

1925—34 

S 

100  39 

Feb. 

15,  1922 

College\-iew.  Neb.. 

Paving 

95,000 

1940 

6 

96  50 

1,  1920 

Fort  Loe.  N.  .J 

Temporary  Imp. 

250,000 

1928 

5', 

too. 

Feb. 

1,  1922 

Fulton,  N.  Y 

Bridge 

4,000 

1923-26 

5 

100  30 

Keb 

1,  1922 

Glovensrille,  N.  Y. 

Waterworks 

173,500 

1922—32 

S> 

101.58 

-A.pr. 

1,  1926 

Street  Imprvt.. 

25,000] 

1922—52 
1922—42 

6 

100. 

Mt.  Vernon.  N.  Y. 

Incinerator 

65,000  , 

$3,000—1923—41 

4', 

100.89 

Feb 

1,  1922 

I  $8,000—1942 

New  Haven,  Conn.. 

Park  Impn't. 

250,000 

1947 

4; 

107.172 

t,  1922 

Plattsburgh,  N.  Y. 

Waterworks 

100,000 

1923—32 

5 

103.78 

t,  1922 

St.  Improvement 

25,000 

1951 

S 

100 

13,  1921 

\  akima.  Wash 

Sewer 

80,000 

1942 

6 

105.38 

Dec. 

1,  1921 

Berlin,  N.  H 

High-school  bldg. 

400,000 

1922-41 

5 

102.20 

1,  1921 

BurUngame,  Cal. . . 

City  Imprvt. 

60,000 

1923—52 

5i; 

106.15 

16,  1922 

ElmQty,  N.C.... 

Electric  light 

25,000 

1942 

6 

100. 

Feb. 

1,  1922 

East  Orange,  N.  J... 

Gen.  Imprvt. 

476,000  1  $17,000—1922—25 

5 

105.07 

Deo. 

1,  1921 

$18,000—1926—47 

$12,000—1948 

Next  Week  —  Comparison  of  ce- 
ment prices  with  some  other  con- 
struction   materials.      With    graphs. 


of  full  knowledge  of  the  policies  of  the 
Government,  as  and  when  they  may  be 
announced.  Such  was  the  advice  given 
recently  by  the  Secretary  and  Man- 
ager; Wilson  Compton,  to  the  annual 
conventions  of  the  Michigan  Hard- 
wood Manufacturers  Association  and 
the  Northern  Hemlock  and  Hardwood 
Manufacturers  Association. 

In  the  meantime,  Mr.  Compton  stated, 
scrupulous  associations  need  not  fear 
unreasonable  or  oppressive  action,  for 
both  Secretary  of  Commerce  Hoover 
and  Attorney  General  Daugherty  are 
broad-minded,  intelligent  and  observant 
men  who  are  no'  likely  to  "whack" 
associations  that  exhibit  a  real  purpose 
and  desire  to  abide  by  the  law.  But 
there  is  no  place  for  a  spirit  of  evasion 
of  law. 

The  apparent  aim  of  the  Government 
is  free  competition,  conducted  intelli- 
gently. Mr.  Compton  stated  that  in 
his  judgment  as  a  result  of  his  inquiry 
and  observation,  general  action  against 
trade    associations    as    a    whole   is    not 


likely.  Rather  that  ah  effort  will  be 
made,  as  it  ought  to  be  made,  "to 
separate  the  goats  from  the  sheep." 
The  Government  undoubtedly  realizes 
that  the  trade  association  marks  a 
stage  in  economic  progress  —  else  it 
would  not  have  developed  as  it  has, 
among  American  industries;  and  that 
unreasonable  interference  with  helpful 
trade  co-operation  would  only  mean  its 
dispersion  and  the  consequent  setting 
back  of  the  clock  of  the  country's  busi- 
ness progress  twenty  or  thirty  years. 


Large  Contracts  Let 

Among  this  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  63@69  are  the  following  large 
projects:  A  9-stwy  office  building  in 
CJhicago,  m.,  to  Leonard  Construction 
Co.,  37  South  Wabash  Ave.,  $2,000,000; 
an  8-storv  hospital  in  New  York  City, 
to  M.  Eidlitz  &  Son,  Inc.,  41  East  42nd 
St.,  New  York,  $1,000,000. 
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Policy  of  National  Lumber 
Manufacturers  Assn. 

As  Recently  Outlined  by  the  Secretary 
and  Manager  of  the  Organization. 

"The  National  Lumber  Manufacturers 
Association  can,  in  my  judgment,  be 
conducted  in  only  one  of  two  ways, 
namely,  either  for  the  sake  of  avoiding 
criticism,  or  for  the  sake  of  doing  the 
greatest  benefit  to  the  lumbermen  coon- 
posing  the  regional  associations.  It  is 
not  possible  to  conduct  effectively  an 
enterpris'i  of  this  sort  without  encoun- 
tering criticism.  For  the  most  part  the 
criticism  of  the  National  Association 
has  been  with  a  desire  for  enlighten- 
ment and  has  had  a  constructive  pur- 
pose. But  as  long  as  lumbermen,  even 
in  their  own  regional  groups,  are  not  in 
agreement  on  some  of  the  practical 
problems  wliich  confront  the  industry, 
one  of  two  things  must  occur,  so  far  as 
they  relate  to  the  affairs  of  the  Na- 
tional A.ssociation,  either  nothing  must 
be  done,  and  as  a  consequence  impor- 
tant interests  of  the  industry  go  by  de- 
fault; or,  criticism  and  occasional  con- 
troversy must  be  expected. 

"It  is  perfectly  practicable  for  an 
organization  of  this  sort  to  be  conducted 
with  great  effectiveness,  openly  and 
frankly  in  the  equal  interest  of  all  the 
eubscribing  associations.  This,  how- 
ever, cannot  be  done  without  occasional 
refusal  to  meet  the  views  and  requests 
of  individuals.  But  if  ever  the  Associa- 
tion departs  from  the  policy  of  impar- 
tiality, and  of  strict  adherence  to  the  ac- 
tivities in  whicb  all  members  are  inter- 
ested in  common,  it  will  have  surren- 
dered its  only  real  title  to  the  support 
and  confidence  of  the  lumbermen  of  the 
United  States.  I  believe  that  the  lum- 
bermen should  support  a  national  or- 
ganization of  this  kind  only  if  they  are 
willing  to  have  it  conducted  in  that  way 
and   for   that  purpose. 

"The   National    Association   has   now 

a  peculiar  opportunity  for  helpfulness  in 

that    its    activities    are    separate    and 

•  iiart  from  these  activities  which  have 

'  ently  become  involved  in  legal  con- 

'(versy.     In  the  interest  of  maintain- 

u'  co-operation  in  the  lumber  industry 

Ncre  is,  it  seems  to  me,  in  the  light  of 

is    situation,    added    reason    for    the 

.-lintonance   of   a    strong   national    or- 

inization.     This  would  apply  no  more 

nd  no  less  to  the  lumber  industry  than 

to  other  industries  similarly  situated." 


Rids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
■  I  her  asked  or  will  soon  be  called  for 
'"  Construction  News,  pp.  6.3(5)69  are 
'Jie  following: 

A  high  school  at  Hartford,  Conn., 
$1, 1500,000. 

A  clubhouse  at  Cincinnati,  O.,  $2,000,- 

lO. 

A  hotel  at  Grand  Rapids,  Mich.,  $1,- 
000,000. 

An  exposition  building  at  Chicago, 
$5,000,000. 

A  water-works  project  for  Seattle, 
Wa.ih.,  $2,000,000. 

A  sewerage  system  for  Los  Angeles, 
Cal.,  |2,.'iOO,000. 

Roadwork  in  Ontario,  $4,000,000. 

Paving  21  miles  Cannon  BhII  Trail, 
Xansvis,  S.'tTS.OOO. 


Plans  for  Unemployment  Relief 

Provision  of  actual  funds  by  sub- 
scription and  otherwise  for  the  i-elief 
of  unemployment  conditions  in  various 
parts  of  the  country  are  being  under- 
taken according  to  a  recent  report 
made  known  by  the  Department  of 
Commerce.  New  Haven,  Conn.,  is  rais- 
ing a  community  chest  of  .$500,000 
which  includes  an  item  of  $50,000  for 
an  emergency  fund  for  the  unem- 
ployed. Hartford  is  advancing  to  un- 
employed persons  on  their  notes  in 
favor  of  the  city  small  sums  for  re- 
payment. 

Detroit  has  appropriated  $2,000,000 
to  meet  unemployment  conditions.  In- 
dianapolis has  a  city  fund  of  about 
$165,000,  and  in  addition  $120,000  has 
been  raised  by  popular  subscription. 
This  is  to  be  used  in  municipal  work 
and  an  increasing  payroll  is  reported 
daily. 

The  sum  of  $3,500,000  has  been  raised 
in  Cleveland  and  in  Cincinnati  the  city 
council  has  appropriated  $10,000  to  the 
mayor's  unemployment  committee.  One 
of  the  salutary  features  of  the  work 
being  done  to  relieve  unemployment  is 
that  reported  from  Poughkeepsiq,  N.  Y. 
The  city  is  lending  up  to  $100  to 
any  unemployed  man  of  reputable 
character,  and  accepts  his  note  for 
ninety  days  at  reasonable  interest, 
charged  to  make  up  for  any  loss 
which  may  occur  through  failure  of 
others  to  pay. 


Union  Wages  in  Massachu- 
setts 1914  to  Date 

More   Uniform   Rate   Resulting   from 

>Var    Advance  —  Present    Average 

65  per  cent  over  1914  Schedule 

Wages  in  the  Massachusetts  building 
trades  rose  from  an  average  of  50.4 
cents  in  July,  1914,  to  97.2  in  1920. 
and  then  declined  to  92.3  in  1921, 
giving  an  increase  of  83.2  per  pent  for 
1921,  according  to  the  Massachusetts 
Department  of  Labor  and  Industries. 
These  averages  are  for  thirteen  crafts. 
Enr/ineering  Neics-Record  quotes  weekly 
the  i-ates  paid  members  of  six  skilled 
ci'afts — bricklayers,  carpenters,  hoist- 
ing engineers,  hodcarriers,  piledrivei's 
and  structural  ironworkers, — and  the 
average  for  Feb.  1.  1922,  was  82.5. 
This  would  indicate  that  wages  in 
Massachusetts  are  at  present  between 
60  and  70  per  cent  above  the  1914 
schedule.  The  table  gives  the  average 
union  hourly  rates  as  compiled  by  the 
Massachusetts  Department  of  Labor 
and  Industries.  Present  rates,  as  quoted 
by  Enginvcrixg  Neiv.i-Rccnrd,  are:  Car- 
penters, 75c.;  bricklayers,  hoisting  en- 
gineers and  structural  ironworkers,  and 
piledrivers,  90c.;  hodcarriers,  60c.  ' 

A  comparison  of  the  average  rates 
for  the  several  occupations  in  1921 
shows  that  the  average  rates  for  stone- 
masons, 98.9c.;  plasterers,  98.3c.;  brick- 
layers,  98c.;   and    lathers    (wood,   wire. 


AVEBAGE  UNION  HOURLY  RATES 
MASSACHUSETTS, 

Number  of 

Munici- 

Orcnpatioiis  Reporlu  palities 

AJI  ctrrupsuions  represented.  230  69 

Bricklayers 27  27 

Carp*-nter8  (liooae) 61  60 

Decoral  ors 6  6 

Hf)d  carriers  ami  laborers.  .  .  ^        6  5 
Lathers    (wood,     wire    aad 

metal) II  8 

Painters 27  27 

Paporilangeia 6  6 

Plaaterere 15  IS 

PlumbeiB 21  21 

Slicct  metal  workers 1  9 

Sleam  fitters 19  19 

fStoDemaaons II  II 

Wireniea  (inside) II  II 


OF  WAGES  IN  THE  BUILDING  TRADES  IN 
I9M,   1919,   1920  AND   1921. 

Average  Hourly  Rates 

of  Wages,  July  I 

1914    1919    1920    1921  1919  1920  1921 

$0,504  $0  737  JO  972  $0  923  46  3  92.9  83  2 

0.619   0  803   1.033   0  98  29.7  67.0  58  3 

0.467   0.719   0.959   0.899  54  0  105.3  87.6 

0.452   0.742   0.933   0.883  64.2  106  6  95.6 

0.392   0.579   0.75    0.717  47.9  91.4  83.0 

0.55    0.755   1.007   0  968  37  4  83  1  76  0 

0.429   0.67    0  895   0.883  56  3  108.8  106  0 

0.426   0.65    0  933   0  908  52.6  119.2  113  3 

0.598   0  797   I  052   0  983  33.3  76  0  64  6 

0  525   0  747   0  979   0  945  42.2  86.4  80  0 

■  0  482   0.73    0.964   0  903  49.4  100  0  87  5 

0.502   0.748   0.987   0  942  49.0  96.4  87  5 

0.594   0  816    1.061   0.989  37  3  78.6  66.3 

0.456   0.764   0.973   0.902  67.6  113.5  98 


Comptroller  General's  Decision 
Affects  Building  Contractors 

Where  specifications  for  construction 
of  a  building  expressly  require  the  con- 
tractor to  clear  the  site  for  reception 
of  the  building  and  direct  inspection  of 
the  site  prior  to  submission  of  bids, 
the  Government  is  not  liable  for  cost 
of  removing  rock  from  the  site  not 
shown  on  the  blue  print,  the  object  of 
the  blue  print  being  to  show  only  the 
elevation  and  depression  of  the  ground 
and  not  the  presence  of  rock  or  other 
matter  cm  the  surface. 

Delay  in  the  approval  of  a  contract 
can  impose  no  liability  upon  the 
Government  to  reimburse  the  con- 
tractor for  increased  cost  '  of  labor 
and  materials  occurring  between  date 
of  tentative  contract  and  date  of  its 
final  approval. 

Under  a  contract  providing  for 
rh;ingos  in  the  work  during  it.n  pro- 
gress when  ordered  in  writing,  and 
providing  a  corresponding  inrroase  or 
deduction  in  the  prire.  the  contractor 
can  not  be  reimbursed  for  additional 
work  on  account  of  changes  which  were 
not  ordered  in  writing. 


and  metal),  96.8c.  were  the  four  highest 
of  the  rates  for  the  13  occupations,  but, 
when  a  comparison  of  the  rates  in 
1921  is  made  with  the  corresponding 
rates  in  1914,  it  is  seen  that  the  occupa- 
tions in  which  highest  percentage  of 
increase  were  maint-nined  were  the 
paperhangcrs,  113,3  per  cent;  painters, 
106.0  per  rent;  inside  wiremen,  98.1 
per  cent;  and  decorators,  95.6  per  cent, 
for  each  of  which  occupations  the  rates 
in  1914  were  relatively  low.  Thus  it 
will  be  noted  that  while  the  changes 
in  the  rates  for  the  several  occupations 
during  the  period  1914  to  1921  varied 
quite  widely,  yet  the  result  was  the 
establishment  of  a  general  standard. 


Trend  of  Business 

Bonds  —  Municipal  issues  light. 
Liberty  b<inds  strong  and  active. 
Railroad  list  active.  An  important 
sucrissful  offering  was  $30,0(10,(1(1(1 
Great  N'orthem  Ry.  general  mort- 
gage BJs  at  961;  yield  5.76. 

Foreign  exchange  still  rising. 

Money  plentiful;  time  loans  43  per 
cent. 
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Primer  for  Lumber  Buyers 
and  Shippers 

The  National  LumJber  Bulletin  prints 
nine  definitions  of  general  interest. 

A  standi fd  equals  165  cubic  feet  or 
1,980  board  feet  of  lumber;  about  1,650 
board  feet  of  squared  timber;  1,320 
board  feet  of  lops. 

A  cubic  meter  equals  424  board  feet 
of    lumber;    353    board    feet    of    hewn 


timber;  283  board  feet  of  logs.  Board 
measure  is  often  expressed  as  "b^m." 
A  metric  ton  equals  1,000  kilos  or 
2,204.0  pounds.  It  is  equivalent  to  TS-l 
board  feet  of  softwood  lumber;  551 
board  feet  of  hardwood  lumber;  490 
board  feet  of  logs  (softwoods);  367 
boaid  feet  of  logs  (hardwoods)  ;  612 
board  feet  of  squared  timber  (soft- 
woods); 459  board  feet  of  squai'ed  tim- 
ber  (hardwoods). 


A  hectare  equals  2,471  acres.  F.  O. 
B.  means  "free  on  board";  that  is  with 
freight  not  prepaid  from  point  named. 
F.  O.  W.  means  "first  open  water," 
applied  particularly  to  deliveries  on 
cargoes  in  northern  countries.  C.  I.  F. 
means  "cost,  insurance  and  freight"; 
all  three  items  being  included  in  the 
quotation,  to  point  named.  F.  A.  S. 
means  "free  alongside  ship."  L.  C.  L. 
means  "less  than  carload  lot." 


Weekly  Construction  Market 


THIS      1 
weekly 


irniirci  i»rice  li.'^t  is  iniblislnd 
for  tlie  purpose  of  giving  rur- 
rent  price.s  on  the  principal  construction 
materials,  and  of  noting  important  price 
changes    on    the    less    iniijortant    materials. 


Steel  Products: 


New  York 


Structural  shapes,  100  lb $2.63 

Structural  rivets,  100  lb 3.^0 

Reinforcing  bars,  jin.  and  larger,  100 

lb 2.53 

Steel   pipe,   black,   2'>    to  6  in.   lap, 

discount 'il% 

Cast-iron  pipe,  6in.  and  over,  ton     47.30^48.30 

'    Concreting  Material: 

Cement  without  bags,  bbl 2  30 

Gravel,  J  in.,  cu.yd 1.7.^ 

Sand,  cu.yd 1.00 

Crushed  stone,  if  in.,  cu.yd 1 .  7^(n  1  .  s-> 

>     iMiscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft... 

Lime,  finishing,  hydrated,  ton... 
Lime  common,  lump,  pn  bbl..  . 
Common  brick,  delivered,  1,000.  . 
Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow     partition    tile     4x12x12, 

block 11120 


oreovi-r.  onl.v  tht-  chief  cities  are  quoted. 
Valuable  suggestions  on  costs  of  work 
n  be  had  by  noting  actual  biddings  as 
lorted  in  our  Construction  Xe\v.s  section, 
"he    first    issue    of    each    month    carries 

Minne- 
Atlanta  Dallas  Chicago    apolis 
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15.80(5  10.80  19.  CO 
2.75(5:3.48 
4-21  40 


Linseed  oil.  raw,  .i  bbl.  lots,  gal. . . 
Common  Labor: 

Common  labor,  union,  hour 

Common  labor,  non-union,  hour. 
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24.00 
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Francisco 

33. 10 
4  50 


53.7% 
50.00 


1.50 

2.25 


32.00 

22.00 
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Seattle    Montreal 


35 .  36 
4.00 

3.26 

53% 
-f-45.00 


2.94 
1.50 
1.50 
3.00 


20. OU 
27.00 
2.75 
14.00 

.10 

.11 
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34  00 
6.50 


35.10 
60.00 


3.10 
1.50 
1.25 
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Gxiilanatloii  of  I'rices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  sign.s.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given : 
45-5%  means  a  discount  of  4;')  and  5  per 
cent.  Charge  is  l.Oe.  per  lOn  lb.  for  luuing 
reinforced    steel    into    2-ft     lengths    or    over. 

Xew  York  quotations  are  delivered  except 
tiles  which  are  "on  trucks."  Common  lump 
lime  per  'iSd-lb.  ii<t  :  b<ith  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
%•!   pel-  cu.yd. 

Chicago  quotes  hydrated  lime  in  ..0-lb. 
bags;  common  lump  line  per  isnili.  ni't. 


Miiiiieiiiiitli..  quotes  on  lir  iiisuail  of  pine. 
Bri<  k.  sniid  and  hollow  tile  delivered.  Ge- 
nu iit  I'll  e^as.  Gravel  and  crushed  store 
qiioi.d  :ii  nil  \Ve  quote  on  brown  lime 
per  IMi-lii.  net;  white  is  ?1.70  for  Kelly 
Ish.ud  ami  :j;i..'J5  for  Sheboygan.  Common 
labor  not  organized. 

Denver  ciuotes  cement  "on  t»*acks"'  ;  gravel 
and  sand  at  pit ;  stone  on  cars  ;  lime,  brick, 
hollow  tile  and  lumber  on  job.  Tile  price  is 
at  warehouse.  Linseed  oil,  delivered.  Com- 
mon lump  lime  per  ISO-lb.  net. 

.Vtliinta  quotes  .sand,  stone  and  gravel 
per  ton  instead  of  cu.yd  Common  lujnp 
lime  pel-   isn-lb.  net. 

liallas  ((uotes  lime  per  ISn-lb.  bbl.  Steel, 
ceni.ni.  east-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered. 

San    Francisco    quotes    on    Heath    tile.    51 


X  S  X  111-  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISii-lb.  net. 
Lumlier  prices  are  to  contraclors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir.  common. 

Seattle  quotes  on  Douglas  flr  instead  of 
pine.      Common    lump    lime   per   ISO-lb.    net. 

Montreal  quotes  sand,  stone,  gravel  and 
lump  lime  per  ton.  Cement.  lime  and  tile 
are  delivered  ;  sand,  gravel  ajid  stone,  on 
siding :  brick  f.o.b.  plant  :  steel  and  pipe 
at  warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadian 
dollar  stands  at  Sfi.S  cents).  Bag  change 
is  SOc.  per  bbl.  Diseount  of  loc.  per  bbl. 
for  payment  within  20  days  from  date  of 
.shipment.      Steel  pipe  per  imi  ft     net. 


Structural  steel  shapes  and  plates  are 
quoted  at  $1.40,  Pittsburgh,  for  large 
tonnages  and  $1.50  for  smaller  lots;  re- 
inforcing bars  are  quoted  at  $1.40(S) 
>1..50  per  100  lb.  Mill  shipments.  New 
'^  ork,  of  shapes  and  bars  are  quoted  at 
■,1.78@$1.88  per  100  lb.  Mill  price  re- 
ductions on  wire  nails,  rails  and  six 
■other  leading  steel  products  have  been 
Quoted  during  the  week;  bringing  the 
average  price  of  the  eight  products  very 
.-.•lose  to  the  1913  level. 

Cast-iron  pipe  is  quoted  at  $45  as 
iagainst  $44  per  ton  in  Seattle,  prices 
unchanged  in  eight  other  cities  report- 
ing. 


Changes  Since  Last  Week 

Cement,  quoted  last  week  in  New 
York  at  $2.20(ai$2.30  per  bbl.  (net)  has 
shown  a  tendency  this  week  to  maintain 
the  $2.30  level. 

Continued  depletion  of  the  winter  re- 
serve of  common  brick  in  New  York 
city  and  ice-hound  waterways  neces- 
sitating rail  shipments'  of  fresh  sup- 
plies, have  combined  to  advance  the 
price  $1  per  1,000  wholesale.  Brick  ai'e 
now  quoted  at  $18  as  against  $17  one 
week  ago. 

Linseed  oil  has  advanced  4c.  in  New 
York  and  Chicago,.  Ic.  in  Atlanta,  2c.  in 
Minneapolis  and  3c.  per  gal.  (5  bbl.  lots) 
in  Denver. 


One  hundred  and  twenty-nine  mills 
reporting  to  the  West  Coast  Lumber- 
mens'  Association  for  the  weejc  ending 
February  4,  show  75,959,140  ft.  cut; 
66,3t!l,8.-i4  ft.  sold  and  r.3,368,3,38  ft 
shipped.  Production  was  13  per  cent 
below  normal.'  shipments  17  per  cent 
cent  and  new  business  13  per  cent  be- 
low production.  One  hundred  and 
thirty-two  an  ills  reporting  to  the  South- 
ern Pine  Association  for  the  week  end- 
ing February  3  show  74,798,573  ft.  cut; 
61,225,780  ft.  shipped  and  orders  for 
62,068,820  ft.  Production  was  19  per 
cent;  orders  33  per  cent  and  shipments 
34  per  cent  below  normal. 
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The  Shortest  Code  of  Ethics 

CONTRACTORS  of  a  generation  ago  had  the  world's 
shortest  code  of  ethics,  according  to  Daniel  A.  Gar- 
ber,  who  told  the  Associated  Pennsylvania  Highway 
Contractors  recently  that  the  old  code  was  summed  up 
in  just  two  words :  "Be  slick."  Today,  contractors  have 
a  new  conception  of  their  responsibilities  to  employer 
and  public,  but  they  still  can  claim  the  record  for  brev- 
ity in  their  ethical  code,  which,  Mr.  Garber  says  has 
been  amended  to  read:    "Don't  be  slick." 

"Standard"  Paving  Brick 

OUESTION  has  been  raised  as  to  the  interpretation 
of  the  word  "standard"  in  connection  with  the  re- 
cent action  in  simplifying  the  varieties  of  paving  brick. 
Some  fear  that  the  word  may  be  taken  to  mean  that  the 
conference  which  met  in  Washington  on  Nov.  15  declared 
that  the  retained  varieties  were  all  equally  good  from  a 
technical  standpoint.  For  ourselves  we  do  not  believe 
that  this  interpretation  will  often  be  made  by  engineers, 
though  obviously  it  may  be  used  by  unscrupulous  sales- 
men in  urging  particular  varieties  on  the  uninformed 
and  particularly  on  non-technical  councilmen  and  city 
officials.  The  term  standard  is  used  in  two  senses  in 
American  technical  practice:  as  indicative  (1)  of  a  type 
or  procedure  that  qualified  experts  have  foi-mally  de- 
clared to  represent  the  best  practice  and  (2)  of  a  type 
so  largely  used  as  to  form  the  bulk  of  the  manufactur- 
ers' product.  It  is  in  the  latter  sense  that  we  refer  to 
"standard"  I-beams,  "standard"  cast-iron  pipe,  "stan- 
dard" drain  tile,  etc.;  and  in  distinction  to  this  use  of 
"standard,"  we  have  "special"  I-beams,  "special"  pipe, 
etc.  It  is  obvious  that  it  is  in  this  sense  that  the  term 
"standard"  was  used  by  the  conference  on  simplification 
of  paving-brick  variety  and  not  in  the  sense  that  it 
gave  equal  technical  value  to  the  varieties  retained. 

Bad  Steelwork 

AS  REPORTED  in  our  accounts  of  the  Knicker- 
L  booker  Theater  collapse  the  steel  roof  framing  of  the 
ill-fated  structure  did  not  cause  the  disa.ster  by  primarj' 
failure.  But  it  was  apparent  from  the  first  that  the 
framing  was  defective  in  arrangement  and  contained 
many  objectionable  details.  Subsequent  study  of  the 
wreckage  by  the  authorities  has  brought  out  more 
definitely  how  bad  the  steelwork  really  was.  It  lacked 
stability,  it  was  stressed  far  beyond  safe  limits,  and  its 
details  were  shockingly  slipshod.  The  fact  is  that  all 
engineers  who  examined  the  ruins  came  away  with 
wonder  that  the  shoddy  assemblage  of  columns  and 
trusses,  negligently  tacked  together,  had  not  failed. 
Engineering  in.^tinct  insisted  that  such  work  must  con- 
demn itself  by  breaking  down,  yet,  flaunting  sound 
principle,  it  seemed  to  have  justified  itself  by  surviving. 
Now,  however,  the  fact  is  developing  that  the  fear- 
inspiring  weakness  of  this  steel  "structure"  (save  the 
mark!)  did  play  a  part  in  the  disaster,  a  determining 


part.  Of  the  many  elements  and  details  of  the  roof  that 
were  ready  to  fail,  one  was  so  terribly  fatal  in  its 
wretchedness — we  refer  to  the  end  joint  of  the  main 
truss  where  it  rested  on  its  wall  support — that,  had  it 
not  crumpled  up  on  the  night  of  the  great  storm,  it 
would  surely  have  done  so  a  little  later,  when  the 
destructive  stresses  on  the  lower  chord  and  gusset  had 
concentrated  a  trifle  more.  The  weakness  of  this  part 
was  not  due  to  error  or  oversight,  for  it  was  of  a  piece 
with  all  the  other  bad  engineering  in  the  roof.  Nor  was 
it  the  product  of  incompetence,  for  the  designer  was 
able,  we  have  reason  to  believe.  It  represents  the  inev- 
itable outcome  of  the  downhill  course  of  departing  from 
sound  principle  of  design,  of  "getting  by"  with  one  job 
of  slighted  or  skinned  detail  and  thereby  being  tempted 
to  another  and  another — in  short,  it  is  what  the  whole 
debasing  system  of  bad  engineering  habit  leads  to. 
Steelwork  is  sturdy,  and  has  a  reserve  strength  that 
enables  it  to  resist  even  severe  abuse;  but  the  engineer 
who  presumes  on  this  fact  to  excuse  bad  practice  merely 
prepares  for  disaster. 

To  Weed  Out  Road  Boosters 

1EGITIMATE  highway-improvement  financing  is 
^  making  such  heavy  demands  upon  the  public's 
pocketbook  that  a  diversion  of  private  funds  into  other 
channels  than  construction  and  maintenance  of  routes 
economically  justified  constitutes  a  menace  to  the  good- 
roads  movement.  The  public  has  made  such  a  ready 
response  to  calls  for  money  that  the  good-roads  slogan 
has  been  seized  upon  by  scores  of  road-boosting  organ- 
izations as  a  means  of  supplying  "easy  money"  to  the 
promoters  who  head  these  bodies.  At  the  present  time 
there  are  somewhat  more  than  200  of  these  organizations 
which  select  highway  routes  for  their  boosting  opera- 
tions, give  them  a  fine-sounding  name,  like  the  "Yankee- 
Doodle  Highway,"  and  then  proceed  to  go  out  for  money. 
Some  of  the  funds  may  be  used  for  leigtimate  purposes 
of  highway  promotion,  but  the  chances  are  that  a  large 
portion  does  no  other  good  than  to  fatten  the  pockets  of 
the  professional  road-boosters.  The  danger  in  the  situa- 
tion is  that  the  public,  once  victimized  by  one  of  these 
booster  organizations  will  withold  funds  from  legitimate 
highway-development  projects.  With  taxes  of  one  sort 
and  another  constituting  a  heavy  burden  for  all  citizens, 
funds  for  highway  improvement  should  not  be  dissipated 
in  wildcat  schemes  instituted  largely  with  motives  of 
personal  gain.  Conditions  in  the  road-lwosting  business 
— for  it  has  developed  into  practically  that — have 
reached  a  stage  which  has  indicated  to  the  American 
Automobile  A.ssociation  the  desirability  of  a  thorough 
weeding-out  process.  All  good-roatis?  associations,  of 
course,  are  not  open  to  charges  of  uselessneaa  and  dis- 
honesty, but  enough  goats  have  mingled  with  the  sheep 
to  warrant  a  separation  of  the  flock  to  the  end  that 
more  money  shall  go  into  road-building  and  less  into 
road-boosting. 
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Propaganda  of  Fact 

THERE  are  trembling  on  the  brink  of  disclosure — 
with  some  misgivings  on  the  part  of  the  planners — 
a  number  of  campaigns  to  tempt  the  public  into  more 
active  buying.  They  are  of  the  variety  made  familiar 
by  the  "Buy  Now"  and  "Let's  Go"  campaigns  of  sorme 
years  back. 

The  efficiency  of  such  efforts  is  very  doubtful.  The 
public  is  suspicious.  Obvious  propaganda  leads  it  to 
question  whether  the  efforts  are  not  entirely  selfish; 
there  is  apt,  therefore,  to  be  reaction  rather  than  com- 
pliance. On  the  whole  it  seems  best  to  let  the  usual 
processes  of  education  take  their  course. 

For  practical  results  facts  like  the  Bethlehem  Steel 
Company's  decision  to  go  forward  with  improvements 
and  extensions  to  cost  $25,000,000  are  far  more  potent 
than  the  generalities  of  a  boom-and-boost  campaign. 
Nor  does  the- disapproval  of  blatant  propaganda  carry 
with  it  condemnation  of  efforts  to  get  favoi'able  factors 
before  the  public.  Far  from  it.  The  public  should  be 
acting  with  intelligence.  It  cannot  do  that  unless  it 
knows  the  business  situation.  To  show,  for  example, 
that  building  prices  have  materially  declined  is  not  a 
mere  selfishness  on  the  part  of  materials  dealers,  engi- 
neers and  contractors,  but  is  rendering  a  service  to  the 
public.  Even  then,  however,  there  can  be  an  unfavorable 
reaction  if  an  impression  of  an  effort  to  hurry  the  mar- 
ket is  created. 

We  need  propaganda — but  propaganda  consisting  of 
a  fair  presentation  of  facts,  and  with  the  public's  inter- 
est, and  not  solely  the  seller's,  in  mind. 


thus  curtailing  the  capital  available  for  extension  of 
industrial  enterprises.  In  other  words,  to  pay  the 
soldier  bonus  we  must  again  clap  on  the  industrial 
restraints  which  we  have  only  recently  removed. 

We  believe  that,  calmly  considered,  the  bonus  legisla- 
tion under  present  conditions  is  a  mistake.  We  hope 
that  statesmanship,  not  votes,  will  decide  the  issue  at 
Washington. 


Bonus  Legislation  and  Industrial  Revival 

SOLDIER  Bonus  is  occupying  one  of  the  prominent 
positions  on  the  Washington  political  stage.  It  is 
truly  a  political  question — or  rather  one  of  politics  and 
of  sentiment.  The  members  of  Congress  are  impressed 
with  the  volume  of  the  soldier  vote;  the  public,  largely, 
looks  with  a  soft  heart  on  any  proposal  that  favors  the 
men  who  wore  khaki.  Examined  critically,  in  the  light 
of  the  justice  of  the  proposals,  the  probable  benefits  to 
the  veterans  and  the  effect  on  the  country's  economic 
condition,  the  payment  of  a  bonus,  at  the  very  best,  is 
of  doubtful  advisability;  in  fact,  we  think  the  general 
opinion  of  those  who  would  so  examine  it  would  be 
unfavorable. 

We  do  not  propose  here  to  review  the  arguments  for 
and  against  the  bonus,  but  merely  to  repeat  the  sugges- 
tion so  frequently  made  that  the  burdens  the  American 
people  are  carrying  already  constitute  a  very  serious 
drag  on  American  business.  To  increase  that  burden 
must  further  retard  business  revival.  What  the  indi 
vidual  veteran  may  gain  in  dollars  he  will  lose  in 
deferred  and  less  lucrative  employment. 

Potential  economic  dangers  are  so  apparent  that  the 
proponents  of  the  bonus  have  dropped  the  proposal  to 
issue  bonds  to  cover  the  cost,  and  have  worked  out  alter- 
native methods  of  compensation  which  will  spread  the 
cash  outlay  over  many  years.  Even  so,  however,  the 
immediate  annual  cash  outlay  will  be  large.  Additional 
burdens  on  business  will  be  inevitable.  We  have  just 
removed  taxes  on  railroad  travel  and  freight  shipments 
to  stimulate  business;  now  some  would  impose  a  tax  on 
parcel-post  shipments.  We  have  wiped  out  excess  profits 
taxes  (as  of  this  year's  earnings),  yet  some  bonus  advo- 
cates want  a  2'  per  cent  tax  levied  on  undivided  profits. 


Road  Grading  Costs  Underestimated 

GRADING  probably  offers  more  ways  of  losing  money 
and  is  more  generally  underestimated  by  contrac- 
tors than  any  other  item  of  paved-road  construction. 
These  statements  are  especially  true  where  the  yardage 
moved  is  small,  as  is  usually  the  case,  particularly  in 
the  prairie  .states. 

When  road-yardage  figures  begin  to  mount  and 
especially  where  isolated  deep  cuts  or  fills  present  them- 
selves, the  contractor  takes  notice  at  once  and  gives 
overhaul,  classification,  length  of  haul  and  all  the  other 
factors  of  the  problem  of  earth-moving  his  undivided 
attention.  If,  however,  there  is  only  a  skin  cut  of  two 
or  three  thousand  yards  a  mile,  the  tendency  is  to  throw 
the  item  of  grading  in  with  the  minor  charges  for  con- 
struction without  looking  far  into  its  character  or  cost. 
Safe  practice  would,  of  course,  be  just  the  opposite. 

The  high-cost  operations  in  road  grading  are  scarify- 
ing, shaping,  ditching,  slope  dressing,  grubbing,  sod 
removal,  replacing  over-cut,  etc.,  and  where  yardages 
are  small  these  items  dominate  the  unit  costs.  The  price 
per  yard  of  grading  should,  therefore,  be  greater  for 
small  than  for  large  yardages  per  mile  of  road.  This 
is  an  elementary  lesson  in  eai'th-moving  costs  but  the 
history  of  highway  bids  in  recent  years  indicates  that 
contractors  have  learned  it  poorly.  In  a  measure  the 
reason  is  that  many  of  them  have  had  experience  in 
pavement  laying  rather  than  in  earth  moving,  but  more 
generally  it  is  because  few  contractors  keep  separate 
costs  of  bulk  excavation  and  of  the  grade-finishing 
operations. 

Finishing  is  a  large  part  of  the  cost  of  any  grading 
operation  and  most  highway  grading  requires  a  "sand- 
papered" finish.  If  contractors  had  the  itemized  costs 
of  slope  dressing  and  the  other  processes  of  road  grad- 
ing, which  are  not  primarily  true  excavation,  and  had 
put  the  costs  into  their  bids  they  would  have  less  com- 
plaint to  make  about  specifications  which  call  for  sand- 
papered grades. 

Possibly,  also,  the  price  of  sand-papering  might  bring 
home  to  highway  officials  its  decidedly  small  value  to 
the  road. 

A  Challenge  to  Sewage- Works  Engineers 

A  CHALLENGE  to  American  and  British  sewage- 
works  engineers  is  perhaps  the  best  short  char- 
acterization of  T.  C.  Hatton's  paper  on  centrifuges  for 
sewage-sludge  dewatering.  The  challenge  lies  first  in 
Mr.  Hatton's  sweeping  allegations  that  both  British  and 
Amei'iean  engineers  have  gone  only  or  little  more  than 
half  way  in  preventing  a  nuisance  and  menace  from  the 
liquid  portion  of  sewage  while  almost  neglecting  like 
nuisance  and  menace  from  sludge.  Secondly,  Mr. 
Hatton,  at  least  by  inference,  charges  American  and 
British  engineers  with  negligence  in  sewage-sludge 
utilization  and  credits  the  Germans  with  doing  much 
better.    In  his  opinion,  centrifuges  may  be  used  to  de- 
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water  sludge  so  it  will  become  a  commodity  sought  by 
the  farmer  and  truck  gardener. 

If  we  rightly  interpret  the  best  British  and  American 
thought  and  practice,  Mr.  Hatton  has  gone  too  far  in 
both  these  challenges.  Certainly  there  has  been  much 
justification  in  giving  first  place  to  the  liquid  rather 
than  the  solids  of  sewage,  whether  considered  as  a 
mere  nuisance  or  as  a  menace  to  health.  As  to  sludge 
utilization,  it  has  been  a  veritible  will-o'-the-wisp  for  a 
half  century.  Recovering  processes  by  the  score, 
patented  and  unpatented,  have  come  and  gone  and  others 
are  now  at  the  front,  but  who  can  bring  forward  a  com- 
mercial balance  sheet  that  would  warrant  private  capital 
investing  money  in  any  of  these  processes,  new  or  old? 
At  most,  there  has  been  and  is  now  promised  only  some 
lessening  of  the  cost  of  sludge  disposal,  with  very  few 
thorough-going  data  to  show  just  what  that  lessening 
cost  is.  The  activated-sludge  process  has  promised  most 
among  recent  processes  in  the  way  of  sludge  recovery 
for  fertilizing  pui-poses,  but  engineers  await  official 
word  that  the  only  large-scale  dewatering  plant  yet 
built — the  one  contracted  for  several  years  ago  at 
Houston,  Tex., — is  yet  in  successful  operation  or  that 
Mr.  Hatton  himself,  after  years  of  experimentation  at 
Milwaukee,  has  solved  the  problem  to  his  own  satisfac- 
tion, even  e.xperimentally. 

Nevertheless,  Mr.  Hatton's  paper  is  a  challenge  that 
deserves  the  careful  attention  of  sewage-works 
engineers,  for  eventually  we  must  go  on  to  better  things 
in  sludge  disposal  and  with  every  year's  increase  in 
population,  and  consequently  in  food  and  fertilizer 
demand,  there  is  more  need  for  recovering  the  fertiliz- 
ing values  in  sewage,  if  that  can  ever  be  made  econom- 
ically possible. 


Private  Initiative  for  Public-Works 
Enterprises 

FOR  the  past  year  or  two  activity  in  public-works 
construction  has  surpassed  that  in  other  fields  of 
the  civil  engineer's  work.  With  all  this  activity,  little 
in  the  way  of  starting  new  improvements  has  been  done 
except  in  highway-building.  A  beginning  has  been 
made,  but  only  a  beginning,  in  catching  up  with  the 
deficit  in  maintenance  andexten.sions  accum/ulated  during 
the  disturbed  conditions  of  the  last  eight  or  nine  years. 
Public-service  improvements — such  as  meet  real  needs 
and  are  wisely  planned — are  among  the  most  potent 
means  of  increasing  the  efficiency  of  the  community's 
life.  There  are  many,  very  many,  that  wait  to  be 
carried  out  in  every  part  of  the  country.  Yet,  aside 
from  high-pressure  highway  construction,  little  more 
than  routine  betterment  work  is  going  on.  There  are 
good  rea-sons  for  this.  They  lie  in  the  tremendous 
difficulty  of  public  financing,  in  the  cumbersome  and 
inefficient  procedures  required  for  organizing  large  pub- 
lic undertakings,  and  in  similar  hindrances.  Perhaps 
the  most  formidable  obstacle  is  the  absence  of  live 
initiative  from  public  planning;  but,  in  addition,  even 
when  a  promising  plan  is  suggested,  and  even  when  it 
receives  the  .support  of  both  government  and  the  general 
public,  it  ha.s  a  rough  rorad  to  travel  before  it  reaches 
concrete  realization,  and  all  but  the  most  persistent  .sup- 
porters are  dLi^couraged  by  the  prospect.  The  under- 
lying factors  of  this  condition  are  such  as  will  continue 
in  operation  for  a  long  time,  and  it  can  hardly  be 
doubted,  therefore,  that  for  years  to  come  many  urgently 


needed  public  improvements  will  remain  dormant,  if 
they  depend  upon  public  action. 

These  circumstances  create  a  new  opportunity  foi 
private  engineering  enterprise.  Public  works  for  which 
there  is  a  true  demand  can  be  built  by  private  initiative, 
and  built  rapidly  and  efficiently,  where  their  construc- 
tion by  public  machinery  is  substantially  impossible. 
Such  enterprise  is  entitled  to  welcome  and  encourage- 
ment, since  its  effect  is  to  raise  the  level  of  the  com- 
munity's working  efficiency. 

Private  enterprise  formerly  was  the  controlling 
agency  in  the  construction  of  public  improvements.  It 
was  enterprise  of  the  purely  exploitational  type — that  of 
the  railway  and  canal  companies,  let  us  say,  or  later  of 
the  street  railways.  We  have  progressed  rather  far 
beyond  the  coiiceptions  of  that  day.  New  ideas  prevail 
as  to  the  obligations  entailed  by  public  service,  concep- 
tions that  indeed  are  considerably  ahead  of  what  is 
represented  in  many  of  our  surviving  semi-public  cor- 
porations. Public-works  enterprise  by  private  initiative 
today  must  be  organized  to  carry  out  with  thoroughness 
its  public-agency  functioning,  as  the  condition  of 
receiving  public  support.  But  there  is  no  reason  for 
believing  that  such  organization  would  hamper  the 
enterprise  or  render  its  success  doubtful. 

Proper  organization  and  satisfactorily  fixed  relations 
with  the  public  being  pi'ovided  for,  two  decisive  advan- 
tages of  private  public-works  enterprise  call  for  notice. 
The  are  first,  the  allocation  of  cost  of  service  to  those 
directly  benefited  by  it,  admittedly  an  ideal  condition; 
and,  second,  the  guarantee  against  unwise  or  unproduc- 
tive enterprise  offered  by  the  fact  that  financial  returns 
are  a  controlling  consideration.  These  two  advantages 
speak  so  obviously  for  themselves  that  fuller  discussion 
is  hardly  needed  to  justify  them.  But  a  word  on  the 
first  may  be  appropriate. 

Tolls — or  service  charges — are  better  than  taxes. 
This  truth  is  recognized  in  many  kinds  of  public  sei-v- 
ice.  Thus,  free  water  supply  has  been  advocated  and 
has  been  practiced;  but  none  have  fought  the  practice 
more  consistently  than  the  staunch  supporters  of  public 
water  supply.  Moreover,  they  have  fought  the  flat  rate 
and  the  nominal  charge,  and  have  come  to  stand  deter- 
minedly for  true  service  charges.  By  their  own  efforts, 
arguments  marshalled  in  convincing  manner  have 
proved  that  every  device  for  throwing  public  services 
upon  the  general  tax  rate  is  undesirable.  It  is  these 
very  arguments  that  speak  for  a  method  of  public-works 
construction  by  which  charges  for  any  special  service 
are  placed  upon  those  who  use  the  service,  as  against 
methods  that  would  further  swell  the  heavy  burdens  of 
taxes  and  public  debt. 

Were  it  practicable,  perhaps  even  today  the  toll  sys- 
tem would  be  invoked  to  support  our  road  maintenance; 
an  obvious  effort  to  reach  the  same  end  indirectly  may 
be  seen  in  the  steadily  evolving  principles  of  our  motor 
license  system.  Direct  toll  collection  is  not  practicable 
for  roads.  This  does  not  signify,  however,  that  the 
system  may  not  be  applied  to  a  bridge. 

The  intere.sting  bridge  project  for  the  Hud.son  River 
Highlands,  sketched  in  this  issue,  is  a  case  in  point.  It 
gives  a  tangible  basi.s  for  the  discu.ssion  of  questions 
that  have  long  been  in  the  air,  and  as  the  most  prom- 
inent recent  proposal  of  public-works  construction  by 
private  initiative,  it  directs  attention  anew  to  the  pos- 
sibilities of  this  method  and  should  help  in  encouraging 
Its   application   to  other   needed    public    improvements. 
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Building  a  Rib-Arch  Concrete  Bridge  in  Arkansas 

Fourteen  146-ft.  and  Two  212-ft.  Arches  with  Girder  Span  Approaches,  Form  Concrete  Structure  3,173 
ft.  Long— First  Highway  Crossing  of  the  Arkansas  River— At  Fort  Smith,  Ark. 

By  C.  A.  Peokes 


ARCH  centers  were  special  features  in  constructing 
.  the  nearly  completed  Arkansas  River  bridge  at  Ft. 
Smith,  Ark.  Methods  of  erection  and  the  way  of  build- 
ing out  146  ft.  steel  centers  to  carry  a  212-ft.  arch,  were 
uncommon.  The  pier  work  was  unusual  in  plan  and  in 
some  of  the  construction  methods.  Incidentally  the 
bridge  is  one  of  the  largest  concrete  structures  of  the 
southwest,  being  3,173  ft.  long  and  containing  over 
20,000  cu.yd.  of  concrete  reinforced  with  784  tons  o^ 
steel. 

A  view.  Fig.  1,  of  the  nearly  completed  bridge,  look- 
ing   from    Oklahoma    toward    Arkansas,    indicates    the 


ARKAN.SAS  RIVER  HIGHWAY  BRIDGE  NEARING  COMPLETION  AT  FT.  SMITH 


principal  structural  features.  Besides  an  earth  fill 
approach  2,000  ft.  long  on  the  Oklahoma  shore,  there 
are  3,173  ft.  of  concrete  structure  as  follows :  Arkansas 
retaining  wall  approach,  203?,  ft.;  twelve  girder  spans, 
498:=,  ft;  fourteen  146}-ft.  arch  spans,  2,047^  ft.,  and 
two  212]-ft.  spans,  424A  ft.  The  overall  width  is  41 
ft.,  comprising  a  28-ft.  roadway  and  two  61-ft.  side- 
walks. The  highest  point  of  the  roadway  is  76  ft.  above 
mean  low  water. 

A  l:2i:5  concrete  mixture  was  used  in  the  bases  of 
all  piers,  the  railing  concrete  was  a  1 : 1 J :  3  mixture, 
and  all  the  remaining  work  was  of  1:2:4  concrete. 
The  arch  ribs  were  designed  for  a  live-load  of  two 
49-ton  street  cars  on  a  single  track;  100  lb.  per  square 
foot  on  the  remainder  of  the  roadway ;  80  lb.  per  square 
foot  on  the  sidewalks,  and  25  per  cent  impact.  The  floor 
slab  and  girders  were  designed  for  the  live-load  of  a 
15-ton  road  roller,  or  150  lb.  per  square  foot;  100  lb. 
per  square  foot  on  sidewalks,  and  25  per  cent  impact. 
The  maximum  allowable  stresses  used  in  the  slabs  and 
girders  were  600  lb.  per  square  inch  concrete  compres- 
sion, and  16,000  lb.  per  square  inch  tension  in  steel. 
The  allowable  compression  in  concrete  in  the  arch  ribs, 
including  dead  and  live  loads,  rib  shortening  and  tem- 


perature stresses  for  a  range  of  40  deg.  F.  was  800  lb. 
per  square  inch. 

All  the  piers,  including  the  abutment  piers,  have 
solid  rectangular  concrete  footings,  varying  in  height 
from  14  to  16  ft.,  and  resting  on  a  hard  shale  river 
bottom.  From  this  rectangular  footing  the  two  abut- 
ment piers  rise  vertically  in  front,  and  on  an  incline  in 
the  rear,  to  take  the  thrust  from  the  arch  ribs.  There 
are  no  wing  walls  on  the  abutment  piers.  The  other 
fifteen  piers  above  the  footing,  have  a  section  like  cap- 
ital H,  Fig.  2.  The  sides  of  the  H  which  take  the  thrust 
are  at  the  spring  line,  8  x  14  ft.  for  the  two  longer 
spans,  and  6  x  9  ft.  for  all 
the  others.  The  web  section 
is  48  in.  wide.  The  two  side 
sections  are  battered  H  in. 
per  foot  in  height,  from  pier 
base  to  spring  line. 

The  arch  ribs  for  each 
of  the  fourteen  146-ft.  3-in. 
arches  are  4  ft.  6  in.  wide, 
varying  in  height  from  3  ft. 
at  the  crown  to  5  ft.  6  in. 
at  the  haunch.  On  the  two 
212-ft.  3-in.  arch  spans  the 
arch  ribs  are  6  ft.  6  in.  wide, 
with  a  height  3  ft.  6  in.  at 
the  crown  and  7  ft.  at  the 
haunch.  The  small  arch  ribs 
are  braced  laterally  by  four 
rectangular  concrete  beam 
struts  to  each  half  span,  and 
the  large  arch  ribs  have  three 
beam  struts  per  half  span. 
(Fig.  1.)     The  spandrel  columns  are  rectangular,  11  ft. 

3  in.  apart  horizontally,  and  support  the  cross  beams, 
or  floor  beams,  15  in.  wide,  which  carry  the  roadway 
slab.  The  sides  of  the  spandrel  columns  are  bat- 
tered J  in.  per  foot,  downward  from  the  floor  beam, 
in  the  width  only.  At  each  pier  a  T-shaped  column  43 
ft.  3  in.  high.  Fig.  2,  connects  the  top  of  the  pier  with 
the  deck.  The  floorbeams  are  48  x  15  in.  in  section, 
between  the  columns,  and  are  cantilevered  from  the 
column  to  the  sidewalk  edge  to  carry  the  sidewalk.  The 
roadway  and  sidewalk  are  divided  longitudinally  into 
panels  11  ft.  3  in.  long  by  these  floorbeams,  thirteen 
per  small  span  and  eighteen  per  long  span.  Each  small 
span  has  four  transverse  expansion  joints  of  4  in. 
elastite,  which  cut  the  deck  work  into  sections  avei-ag- 
ing  38  ft.  long.  The  long  spans  also  have  four  expan- 
sion joints,  averaging  51  ft.  apart.    The  sidewalk  slab  is 

4  in.  thick,  the  roadway  slab  is  8i  in.  thick,  and  two 
track  girders  at  the  center,  and  one  railing  girder  on 
each  side  are  the  only  longitudinal  beams  under  the 
roadway. 

Four  river  piers  and  one  abutment  pier  on  the 
Arkansas  shore,  were  built  in  open  cofferdams  of  light 
steel  sheetpiling  by  M.   M.   Elkan,  contractor,   Macon, 
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FIG.  2.     TYPICAL,  PIER  AND  CAISSON  DETAILS 


Ga.,  who  suspended  work  in  April,  1920.  In  July,  1920. 
a  new  contract  to  complete  the  75  per  cent  of  unfinished 
work  was  awarded  to  the  Missouri  Valley  Bridge  &  Iron 
Co.,  of  Leavenworth,  Kan.  The  remaining  twelve  river 
piers  were  then  sunk  by  the  pneumatic  process,  six 
piers  through  32  ft.  of  sand  and  gravel  on  the  sand 
bar,  and  the  other  six  piers  through  water  for  one- 
third  of  the  sinking  depth.  The  twelve  piers  were  sunk 
in  4^  months,  averaging  7J  actual  working  days  for 
sinking  one  pier,  working  three  8-hour  shifts.  An  air 
compressor  on  the  Oklahoma  shore  furnished  air  through 
a  4-in.  iron  pipe,  carried  across  the  river  on  a  pile  and 
timber  tram  trestle,  and  the  maximum  distance  for 
piping  was  2,000  ft. 

The  side  walls  of  the  caissoTi  cribs  were  6  x  12  in. 
timbers  laid  horizontally,  and  held  together  with  3-in. 
iron  drifts,  30  in.  on  centers,  and  covered  on  the  out- 
Bide  with  2-in.  friction  planks,  placed  vertically,  (Fig. 
2).  The  cutting  edge  timber  was  covered  with  a  fi  x  6  x 
i-in.  iron  angle  on  the  bottom,  to  act  as  the  cutting 
edge  of  the  pier.  On  the  sand  bar,  the  caissons  were 
built  directly  on  the  ground,  while  in  the  river,  they 
were  built  on  a  platform,  supported  by  wood  piling,  and 
when  built,  were  lowered  to  the  river  bed  with  six  2-in. 
flcrew  jacks. 

The  mo.st  difficult  pier  work  was  where  one  of  the 
steel  pile  cofferdams,  that  had  to  be  abandoned  on 
account  of  high  water,  was  discovered  almost  full  of 
sand  and  leaning  downstream,  distorted  and  at  an  angle, 
and  partly  in  the  site  where  the  new  pneumatic  pier 
was  to  be  sunk.  Several  1-in.  cable  slings  were  passed 
through  holes  in  the  tops  of  the  steel  piling  under  water, 
by  a  diver.  These  cable  slings  were  attached  tn  wire 
rope  rigging  of  double  and  triple  blocks,  fastened  to  the 
adjacent  finished  pier  and  the  combinrd  effect  of  several 
heavy  dynamite  bla.sts  under  water,  and  pulling  on  the 


piling,  swung  it  aside  so  as  to 
clear  the  pier  site. 

The  steel  falsework  for 
each  of  the  fourteen  146-ft. 
3-in.  arch  spans  consisted  of 
one  steel  truss  under  each  of 
the  two  arch  ribs,  with  a  pin 
connection  at  the  center. 
These  two  trusses,  when  in 
place,  were  diagonally  and 
laterally  braced  with  rods, 
have  a  span  of  136  ft.  from 
back  to  back  of  shoes  and  are 
46  ft.  high.  There  was  1\  in. 
of  oak  blocking  between  the 
back  of  the  truss  shoe  and 
the  face  of  the  concrete  pier. 
The  shoes  rested  on  a  12  x  12 
in.  oak  cap,  supported  by  four 
12  X  12  in.  posts,  on  the  top 
of  the  pier  footing,  and  held 
to  the  side  of  the  pier  with 
bolts.  The  top  chord  of  the 
trusses,  on  a  radius  10  in. 
smaller  than  the  intrados  of 
the  arch  ribs  were  parallel  to 
the  arch  rib  bottom,  thus  re- 
quiring only  6  X  8-in.  joists 
on  edge,  with  2-in.  lagging  on 
top  of  the  joists,  for  the 
bottom  form  of  the  arch  rib. 
The  6  X  8-in.  joists  were  set  perpendicular  to  the  axis  of 
the  bridge,  spaced  30  in.  apart  and  held  in  place  with 
4  X  4-in.  lag  screws  through  the  top  chords  of  the  trusses. 
On  the  two  212-ft.  3-in.  arch  spans  the  clear  distance 
between  the  face  of  piers,  is  198  ft.  The  same  steel 
centering  was  set  in  the  center  of  the  span,  with  each 
shoe  resting  on  a  cluster  of  nine  wooden  piles.  With 
this  set  up,  there  was  a  clear  space  from  the  face  of 
the  concrete  pier  to  the  back  of  the  truss  shoe,  of  31  ft. 
The  falsework,  therefore,  consisted  of  the  three  steel 
trusses,  braced  diagonally  and  laterally,  with  the  space 
between  the  top  chord  of  the  trusses  and  the  intrados 
of  the  arch  ribs  built  up  of  timber  posts,  caps  and 
stringers.  Fig.  4. 

A  layout  was  made  on  the  floor  of  a  bam  hay  loft, 
near  the  site  of  the  work,  of  the  arch  ribs,  the  steel 
trusses,  etc.,  on  a  scale  of  1?  in.  per  foot,  then  the  proper 
size  stringers,  posts,  caps  and  sills  for  the  design,  were 
located  on  the  layout.  From  the  layout,  full  sized  tem- 
plets were  made  with  the  proper  lengths,  bevels  and 
daps  in  the  posts,  sills  and  caps,  and  also  the  intrados 
curve  on  the  joists  for  the  arch  rib.  F"rom  these  tem- 
plets, all  the  timber  was  framed  on  the  ground,  prop- 
erly marked,  then  erected  in  place  and  fitted  together. 
This  framing  of  all  the  timber  before  erection  was  a 
great  saving  in  carpenter  work. 

The  three  steel  trusses  for  the  two  long  spans  were 
erected  in  half  sections.  Thrcp  half  tru.s.ses  were 
assembled  on  pile  bents  on  a  level  with  the  truss  shoes, 
laterally  and  diagonally  braced,  then  raised  as  one  piece, 
by  using  two  sets  of  four  triple  14-in.  iron  blocks.  Fig. 
.').  From  each  set  of  four  triple  blocks,  there  was  one 
lead  cable  't  in.  in  diameter  leading  to  a  two-drum  hoist, 
which  raised  the  three  half  trusses  as  one  piece,  by 
winding  both  engine  drums  simultaneously.  The  triple 
iron  blocks  were  lashed  to  four  1-in.  cable  slings,  rest- 
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FIG.   S.     CAISSON  ON  PLATFORM  READY  TO  BE  LOWERED 

ing  on  a  heavy  timber  bent,  about  35  ft.  above  the  truss 
shoes,  this  giving  the  necessary  purchase  to  start  the 
load  of  25  tons,  upward.  After  one  half  of  the  three 
steel  trusses  was  raised  and  the  cables  clamped,  the 
other  half  was  similarly  raised,  and  then  the  pin  con- 
nection at  the  center  was  made.  For  the  twelve  shorter 
spans  of  146  ft.  3  in.  where  the  steel  falsework  consisted 
of  only  two  complete  trusses,  the  two  half  trusses  were 
similarly  raised  in  one  piece,  but  the  rigging  consisted 
of  four  sets  of  one  double  and  one  triple  blocks. 

Plant  for  Concrete  Work 

A  timber-trestle  service  railway  was  maintained 
across  the  two  channels  of  the  Arkansas  River,  respec- 
tively 570  ft.  and  900  ft.,  during  the  construction  of 
the  piers.  This  tram  track  was  6  ft.  above  mean  low 
water  and  was  washed  out  by  flood  waters  four  times 
within  six  months,  during  the  construction  of  the  piers, 
but  each  time  the  piling  and  timber  were  salvaged  by 
being  held  by  wire  rope.  The  tram  track  carried  a  4-in. 
air  pipe  line  from  the  compressor  plant  on  the  Okla- 
homa shore  to  the  sand  bar,  which  could  be  tapped  at 
any  pier  site  during  the  pneumatic  sinking. 

All  sand  and  gravel  for  concreting  was  pumped  out 
of  the  Arkansas  River  within  a  mile  of  the  bridge  site, 
f'elivered  in  barges  to  the  Oklahoma  shore  and  tested 
for  the  proper  proportion  of  sand  and  gravel  and  then 
unloaded  with  a  stiff-leg  clamshell  derrick,  into  a  stor- 


age pile  on  one  side  of  the  derrick.  On  the  other  side 
of  the  derrick,  a  small  mixing  bin  directly  over  a 
1-cu.yd.  mixer,  on  the  edge  of  the  Oklahoma  shore,  was 
kept  supplied  from  the  storage  pile,  when  concreting. 
The  concrete  for  all  the  pier  work  was  transported 
over  the  timber  tram  in  two  1-cu.yd.  bottom  dump 
buckets,  mounted  on  two  36-in.  gage  trucks  and  drawn 
by  a  10-ton  dinky  steam  locomotive,  with  a  maximum 
hauling  distance  of  2,000  ft.  For  the  river  piers,  a 
barge  derrick  lifted  the  bottom-dump  concrete  buckets 
from  the  cars,  delivered  on  the  tram,  and  deposited  the 
concrete  into  the  piers,  directly.  On  the  sand  bar,  an 
A-frame  portable  derrick,  on  one  side  of  the  ti-ack.  lifted 
the  buckets  of  concrete  from  the  tram  and  deposited  the 
concrete  into  the  piers.  After  the  pier  work  was  com- 
plete, the  arch  ribs  for  the  two  long  spans,  near  the 
Arkansas  shore,  were  poured.  The  dinky  locomotive 
hauled  cars  of  concrete  from  the  Oklahoma  mixing 
plant,  over  the  two  river  trams,  and  deposited  the  con- 
crete into  a  hopper  at  the  bottom  of  a  200-ft.  tower. 


FIG.  5.     RAISING  STEEL  CENTERS  FOR  212-FT.  SPAN 
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FIG.  4.     STANDARD  ARCH  CENTER  BUILT  OUT  FOR  LONGER  SPAN 
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centrally  located  between  the  two  spans  (Fig.  4).  From 
the  tower,  the  concrete  was  spouted  into  the  arch  ribs 
in  four  different  pourings  as  shown  in  Fig.  3.  The 
first  pouring  being  adjacent  to  the  haunches,  the  second 
adjacent  to  the  crown,  the  third  pouring  covering  the 
crown,  and  the  last  pouring  being  made  at  the  haunches. 

After  the  long  arch  ribs  were  poured,  the  river  tram 
was  abandoned  and  removed,  and  all  the  superstructure 
concrete  above  the  top's  of  piers,  was  ti-ansported  over 
an  overhead  tramway,  resting  on  the  forms  for  the  arch 
ribs,  and  erected  over  the  center  line  of  the  bridge,  with 
its  track  52  ft.  above  and  parallel  to  the  tops  of  the 
piers.  The  concrete  in  the  14  small  ai-ch  ribs  was 
poured  in  two  operations  only,  of  21.5  cu.yd.  and  16 
cu.yd.  respectively.  The  first  pouring  each  time  of  215 
cu.yd.,  extended  from  a  bulkhead  4  ft.  from  the  haunch 
at  the  spring  line,  to  the  opposite  bulkhead,  similarly 
placed.  This  allowed  the  necessary  settlement  and 
shrinkage  of  about  97  per  cent  of  the  concrete  in  the 
full  arch  ribs,  and  48  hours  later,  when  the  timber 
bulkheads  were  removed,  the  remaining  4  ft.  of  arch 
rib  at  the  four  haunches  was  poured. 

The  superstructure  concrete  was  elevated  in  a  100-ft. 
tower  at  the  Oklohoma  shore,  spouted  100  ft,  to  the 
center  line  of  the  bridge  into  two  1-cu.yd.  cars,  drawn 
by  a  gasoline  tractor  on  a  single  36-in.  gage  track.  The 
tram  track  for  the  superstructure  work  was  4  ft.  above 
the  finished  concrete  roadway  of  the  bridge,  was  main- 
tained until  all  the  superstructure  concrete  was  in  place, 
and  after  dismantling,  the  8  x  8-in.  holes  in  the  8-in. 
floor  slab,  through  which  the  tram  posts  passed,  were 
filled  with  concrete. 

The  original  contract  was  awarded  to  M.  M.  Elkan  of 
Macon,  Ga.,  in  February,  1919.  for  $.537,000,  for  the 
entire  work,  but  in  April,  1920,  work  was  suspended  and 
the  contract  breached.  In  July,  1920,  the  contract  to 
complete  the  unfinished  work  was  awarded  on  a  per- 
centage fee  basis.  The  structure  will  be  ready  for 
traffic  about  March  1,  1922,  and  the  total  cost  will  be 
approximately  $850,000.  The  bridge  was  designed  by 
Messrs.  Hedrick  &  Hedrick,  consulting  engineers,  of 
Kansas  City,  Mo.,  with  J.  M.  Robinson,  resident  engf- 
neer.  M.  L.  Wagner  was  superintendent  and  C.  A. 
Prokes,  resident  engineer  for  the  Missouri  Valley 
Bridge  &  Iron  Co.,  contractors. 


Ban  on  Highway  Advertising  Signs 

Advertising  signs  of  all  kinds  are  prohibited  on  state 
highways  in  California,  according  to  the  ruling  of  the 
California  Highway  Commission,  and  when  found 
thereon  are  immediately  removed  by  maintenance  forces. 
While  this  policy  keeps  the  right-of-way  of  the  .state 
highways  free  from  obstructions,  it  does  not  prevent 
construction  of  billboards  on  adjacent  private  property. 

Recently  Kings  County  passed  an  ordinance  prohibit- 
ing the  erection  of  advertising  signs  on  the  county  high- 
ways of  that  county  and  traffic  officers  have  been 
instructed  to  remove  all  signs  that  remain  on  roads 
after  a  certain  date.  This  action  probably  will  he  fol- 
lowed by  other  counties,  as  there  is  a  growing  sentiment 
against  the  disfiguring  of  highway."!  with  advertising 
contraptions. 

The  Farm  Bureau  centers  in  Butte  County  and  in 
other  sections  of  California  are  taking  up  the  subject 
and  it  is  quite  possible,  the  commi.Hsion  believes,  that 


sufficient  sentiment  will  be  aroused  before  the  next 
legislature  to  make  it  possible  to  pass  a  general  law 
prohibiting  the  disfigurement  of  the  landscape  by  com- 
mercial appeals. 


Hook  Joint  for  Timber  Chord  of 
Scissors  Truss 

By  David  C^  Coyle 

Gunvald  Aus  Co.,  Consulting  Engineers.  New  York 

ORDINARILY  a  wooden  scissors  truss  is  used  only 
for  short  spans,  and  the  stresses  occurring  at  the 
intersection  of  the  bottom  chords,  being  small,  are 
easily  carried  by  bolts.  The  special  detail  shown  here- 
with was  made  necessary  by  the  unusual  size  of  the 
truss,  which  has  a  span  of  44  ft,  8  in.,  and  by  the  fact 
that  it  is  exposed,  and  must  have  no  unsightly  connec- 
tions. 

The  stresses  in  the  bottom  chord  are  24,000  lb.  tension 
below  the  point  of  crossing,  and  6,000  lb.  above,  making 
a  total  force  at  the  joint  of  30.000  lb,  in  each  chord 
timber.  If  a  pair  of  steel  splice-plates  had  been  used 
they  would  have  required  about  thirty  ;-in.  bolts; 
whether  so  many  bolts  would  work  together  satisfac- 
tm-ily  is  more  than  doubtful.  Splicing  with  2-in.  plank 
was  rejected  as  unsightly. 

Finally  ;  form  of  hook  splice  was  adopted  which 
combines  neatness  with  positive  action   and  sufficient 

strength.  The  total 
thickness  of  the 
joint,  for  two  6  x 
8-in.  chord  timbers, 
is  9  in.,  so  that  each 
timber  is  1*  in.  off 
center.  The  top  and 
bottom  chords  are 
framed  flush  at  the 
end  connection,  and 
above  the  crossing 
the  bottom  chord  is 
tapered  to  the  point 
where  it  enters  a 
mortise  in  the  top 
chord.  By  cutting 
this  taper  from  one 
side  only,  the  re- 
quired bend  is  ob- 
tained to  bring  the 
tapered  end  on 
renter.  To  make  the  joint  the  chord-timber  A  is  cut  on 
its  inner  or  near  face  on  the  lines  2-3  and  2-4,  removing 
a  triangular  block  2*  in.  thick.  Piece  B  is  cut  exactly 
the  same  {nnt  opposite  hand).  When  assembled,  the 
two  pieces  hook  together  on  the  surface  2-4,  which  is 
very  nearly  perpendicular  to  the  grain  and  to  the  line 
of  stres.  Surface  2-3  need  not  be  .iccurate.  The  com- 
pressive stress  on  surface  2-4,  which  is  about  8  x  25 
in.,  amounts  to  1,500  per  sq.in.  Part  of  this  surf.ice 
is  cut  by  a  hole  for  the  li-in.  rod,  but  as  this  area  is 
enclosed  in  •"  in.  of  wood  and  firmly  bolted  against 
.■splitting,  it  seems  fair  to  count  the  whole  projected  area 
as  bearing  load.  The  net  tensile  section  of  31  x  5]  in. 
(2  bolts  mif),  carrying  23,000  lb.  (1,000  lb.  deducted  as 
load  carried  by  first  bolt),  is  under  a  unit  stress  of  1,240 
lb.  per  sq.in. 
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Waterproofing  a  Leaky  Reservoir 
at  Nashville,  Tenn. 

Leakage  Through  Masonry  Walls  and  Old  Concrete 

Floor  Necessitated  Extensive  Repair 

and  Watertight  Lining 

ALINING  composed  of  two  layers  of  gunite  with  an 
asphaltic  burlap  membrane  between  them  is  the 
means  adopted  for  waterproofing  the  masonry  walls  of  a 
leaky  reservoir  at  Nashville,  Tenn.  The  membrane  was 
extended  over  the  concrete  floor  and  covered  with  4  in. 
of  poured  concrete.  Both  gunite  and  poured  concrete 
were  provided  for  in  the  specifications,  the  unit  prices 
leading  to  the  use  of  the  former  in  the  walls  and  the 
latter  on  the  floor.  Fig.  1  is  a  view  of  the  waterproofing 
work  in  progress. 

Water  fi-om  the  Cumberland  River   is  pumped  to  a 
gravity  reservoir  of  50,000,000  gal.  capacity  on  Kirk- 


construction,  accident  and  repairs  were  described  in 
Engineering  News  of  June  16,  1888,  p.  484;  Nov.  14, 
1912,  p.  922,  and  May  6,  1915,  p.  849. 

Leakage  again  became  evident  in  1916,  and  in  1919 
the  city  commissioners  appointed  a  board  of  consulting 
engineers  consisting  of  George  W.  Fuller,  Leonard  Met- 
calf  and  J.  N.  Chester.  Investigation  showed  that 
thorough  repair  of  the  reservoir  was  necessaiy  and  plans 
were  prepared  under  the  direction  of  the  engineers. 
These  included  not  only  a  waterproof  lining  but  the 
underpinning  of  the  walls  with  concrete  at  points  where 
leakage  had  affected  the  foundation.  No  lining  was 
applied  to  the  partition  wall. 

Work  was  started  in  the  east  basin,  which  had  been 
empty  for  some  time  on  account  of  the  leakage.  The 
first  proceeding  was  to  scrape  from  the  wall  the  J -in. 
asphalt  coating.  Then  the  old  gunite,  which  in  some 
places  had  not  adhered  properly,  was  removed  by  pneu- 
matic chipping  hammers,  which  also  dressed  the  rock- 


FIG.   1.      LINING  MASONRY    RESERVOIR  WITH   GUNITE  AND   ASPHALT 


Patrick  Hill,  at  an  elevation  of  about  308  ft.  above  low 
water  in  the  river.  This  reservoir  is  formed  by  34-ft. 
walls  of  limestone  blocks  laid  in  natural  cement,  and  in 
the  middle  of  the  wall  is  a  vertical  core  of  natural 
cement  concrete  about  15  in.  thick.  In  plan  the  reser- 
voir is  oval,  603  x  463  ft.  at  the  top,  with  a  partition 
wall  on  the  minor  axis,  as  shown  in  Fig.  2. 

Leakage  has  occurred  through  the  bottom  and  walls 
since  the  reservoir  was  completed  in  1889.  A  natural 
cement  concrete  floor  was  provided  originally,  but  the 
water  escaping  through  the  bottom  softened  the  earth 
and  clay  seams  in  the  limestone  rock  so  that  in  Novem- 
ber, 1912,  a  section  of  the  wall  of  the  east  basin  col- 
lapsed. After  rebuilding  the  broken  section,  the  entire 
inner  surface  was  covered  with  concrete  applied  by  the 
cement  gun,  and  new  concrete  floor  with  asphalt  mem- 
brane was  placed.  At  some  later  period  the  gunite  was 
given  an  asphaltic  coating  applied  by   mopping.     The 


face  masonry  to  a  regular  surface.  Large  projections 
were  knocked  off  with  sledge  hammers  and  chisels.  This 
work  was  done  by  men  on  suspended  platforms  and  the 
dressed  surface  is  shown  at  the  left  in  Fig.  1. 

Three  rows  of  H-in.  holes  were  then  drilled  by  pneu- 
matic drills,  one  row  about  a  foot  below  the  coping, 
one  about  half  way  dowTi  the  wall  and  the  third  near 
the  foot.  In  these  holes,  6  in.  deep  and  36  in.  apart, 
railway  spikes  were  grouted  with  a  projection  of  about 
■;  in. ;  to  which  were  fastened  horizontal  A-in.  reinforc- 
ing rods.  Galvanized  wii-e  netting  of  4-in.  mesh  was 
attached  to  these  rods,  being  placed  in  vertical  sheets 
54  in.  wide,  wired  together  at  the  4-in.  laps.  The  sheets 
were  straightened  by  pulling  them  through  a  set  of  rolls. 

Gunite  was  then  shot  on  the  wall  at  60-lb.  pressure, 
giving  an  average  thickness  of  3  in.,  encasing  the  wire 
mesh  and  forming  an  even  surface.  Sheets  of  burlap 
were  hung  against  the  surface  and  kept  damp  for  24 
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PLAN    AND    SECTION    THROUGH   WALL 
OF  RESERVOIR 


hours,  to  prevent  the  gunite  from  setting  too  rapidly. 
As  fast  as  the  gunite  became  set  and  di"y  it  was  given 
a  paint  coat  of  asphalt.  Sheets  of  asphalted  burlap  were 
then  applied  and  mopped  in  place,  the  sheets  overlapping 
so  that  the  entire  wall  was  covered  with  a  three-ply 
membrane  from  just  below  the  coping  to  a  connection 
with  t?ie  floor  membrane.  A  coat  of  asphalt  completed 
the  membrane. 

To  carry  the  wire  mesh  for  the  outer  or  protective 
coating  of  gunite,  holes  6  in.  deep  and  36  in.  apart  were 
drilled  just  below  the  coping  and  sloping  dovraward. 
Into  these  were  grouted  the  hooked  ends  of  ^-in.  rods 
extending  down  to  the  floor.  When  the  wire  mesh  had 
been  attached  to  these  rods,  a  second  3-in.  coat  of  gunite 
was  applied,  extending  from  the  underside  of  the  coping 
to  the  floor.  Details  of  the  lining  are  given  in  Fig.  3, 
and  Fig.  4  is  a  view  of  the  completed  lining  on  the  side 
wall,  with  the  unlined  partition  wall  at  the  right. 

Test  of  Adhesion. — To  determine  the  adhesion  of  gun- 
ite to  the  asphalt,  a  vertical  concrete  wall  was  covered 
with  a  membrane  as  used  in  the  reservoir.  Against  this 
was  placed  a  frame  1  ft.  square  and  3  in.  deep,  this  be- 
ing filled  with  gunite  which  was  allowed  to  set  for  two 
weeks  (see  Fig.  5).    A  550-lb.  load  was  then  suspended 
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from  the  gunite  block  at  10  a,m.  and  at  3  p.m.  the  block 
had  slipped  down  i  in.  A  heavy  storm  prevented  further 
observation,  but  next  morning  the  block  was  on  the 
ground  and  the  membrane  had  sagged.  A  similar  test 
showed  that  with  a  load  of  200  lb.  per  square  foot  there 
would  be  no  movement  of  the  gunite  on  the  asphalt. 

Wall  Concreting  Plant. — Three  air  compressoi-s  were 
used  to  operate  the  chisels,  drills  and  three  cement  guns. 
Water  was  pumped  from  the  west  basin.  The  dry  mix- 
ture of  sand  and  cement  for  the  guns  was  prepared  in  a 
continuous  mixer  and  elevated  to  a  bin  from  which  it 
was  taken  by  a  tilting  bucket  and  handled  by  the  derrick 
hoist  sho\vn  in  Figs.  2  and  4  This  bucket  dumped  its 
contents  into  a  chute  supplying  a  hopper  on  the  floor, 
from  which  it  was  conveyed  to  the  cement  guns  in  wheel- 
barrows. A  scaffold  was  erected  for  about  7.5  per  cent 
of  the  length  of  the  wall  (see  Fig.  1),  to  permit  of 
continuous  operation  of  the  three  stages  of  the  new 
lining.  As  fast  as  the  outer  covering  of  gunite  was 
placed  the  rear  sections  of  the  scaffold  were  removed  and 
re-erected  to  close  the  gap. 

Floor  Reconstruction. — Before  laying  the  new  floor, 
the  upper  wedge  block  around  the  edge  of  the  old  floor 
was  removed  and  concrete  was  filled  into  the  old  drain 
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WALL    LINED    AND    CONCRETE    FLOOR 
BEING   LAID 


trench  and  above  the  floor,  forming  a  notch  or  rwcss  as 
a  footing  for  the  first  layer  of  gunite  on  the  wall  (see 
Fig.  3).  This  arrangement  formed  a  smooth  cui-ve  lead- 
ing the  membrane  from  the  wall  into  the  floor.  After 
the  old  concrete  floor  had  been  cleaned,  it  was  covered 
with  a  membrane  composetl  of  three  layers  of  hot  as- 
phalt and  two  layers  of  burlap.  Over  this  wa.s  laid  the 
4-in.  prolpctive  covering  of  1  :  2^:5  concrete,  poured  in 
place  to  form  slabs  16  ft.  square,  as  shown  in  Fig.  4. 
Hot  a-sphalt  wa-s  poured  into  the  1-in.  joints  between  the 
slabs.  This  concrete  Was  carried  up  at  the  sides  to 
make  a  smooth  junction  with  the  gunite  lining  of  the 
walls. 

A  cableway  for  handling  material  ran  from  a  55-ft. 
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Use  of  Centrifuges  for  Sewage 
Sludge  Dewatering 

B\  T.  Chalkley  Hatton 

Chief  Engineer  Sewerage  Commission,  Milwaukee.  Wis. 

Slightly  condensed  from  a  paper  read  before  the  Sanitary 
Scrtion  of  the  American  Public  Health  Association,  as  printed 
in  thf  Journal  of  the  Association  for  November,  1921. 

FOR  many  years — in  fact  up  to  the  present — sludges  pro- 
duced by  many  of  the  English  sewage  disposal  plants 
were  deposited  upon  ground  and  ploughed  in.  After  a  few 
seasons  of  this  practice,  the  tracts  of  ground  set  aside  for 
this  purpose  became  sour  and  unable  to  digest  the  organic 
matter.     They  were,  therefore,  abandoned. 

The  largest  sewage  disposal  plant  in  England,  the  Birm- 
ingham plant,  is  now  lagooning  the  sludge,  monopolizing  a 
large  tract  of  most  excellent  ground  which  could  other- 
wise be  used  for  the  production  of  foodstuffs  of  which  the 
country  stands  so  greatly  in  need.  This  method  not  only 
destroys  the  real  value  of  the  ground  but  constitutes  a 
nuisance  to  the  immediate  neighborhood. 

To  sum  up  my  impressions  after  a  recent  visit  to  many 
of   the   sewage    disposal    plants   of    England:      There    was 


PIG.   5.      TEST   OF  ADHESION  OF   CONCRETE   TO 
ASPHALT-BURLAP  MEMBRANE 

tower  outside  the  reservoir,  one  end  being  anchored  to 
a  deadman  and  the  other  to  a  pipe  in  the  floor  under  the 
gatehouse  (see  Fig.  1).  A  i-yd.  mixer  adjacent  to  the 
tower  delivered  the  concrete  to  a  bucket  which  dumped  it 
into  a  hopper  supplying  buggies  which  distributed  the 
concrete  over  the  floor.  A  portion  of  the  reservoir  with 
wall  lining  and  new  floor  completed  is  shown  in  Fig.  4. 
This  repair  work  was  carried  out  under  the  direction 
of  J.  N.  Chester,  one  of  the  consulting  engineers;  W.  W. 
Southgate,  city  engineer,  and  George  Reyer,  superin- 
tendent of  waterworks.  A  general  contract  was  let  to 
W.  S.  Rae.  of  Pittsburgh,  Pa.  The  waterproofiing  mem- 
brane was  placed  by  the  Ryan  Sales  Co.  (agents  for  the 
Barber  Asphalt  Co.),  Nashville,  Tenn.;  the  concrete 
floor  by  the  Gould  Contracting  Co..  Nashville,  Tenn.,  and 
the  gunite  by  the  Cement  Gun  Construction  Co.,  Chi- 
cago. Work  in  the  east  basin  was  commenced  July  1, 
1921.  and  completed  Sept.  1.  After  this  basin  had  been 
filled  with  water,  the  west  basin  was  emptied  and  cleaned 
of  mud.  Lining  this  basin  was  commenced  Oct.  25  and 
completed  by  Jan.  1,  1922. 

Stream  Pollution  Notice  to  Engineers 

Under  a  law  which  went  into  effect  in  July,  all  plans 
for  sanitary,  land  drainage  and  river  "improvement 
works  in  Illinois  require  approval  by  the  State  Depart- 
ment of  Public  Works  and  Buildings  in  regard  to  out- 
lets into  streams.  A  notice  to  this  effect  has  been  issued 
by  the  Division  of  Watei-ways  of  this  department,  since 
this  provision  of  the  law  is  not  generally  understood  by 
engineers.  There  has  been  an  impression  that  plans 
for  sewerage  and  sewage  treatment  require  only  the 
approval  of  the  State  Department  of  Public  Health,  but 
if  the  outlet  is  to  a  stream  a  pei-mit  from  the  Depart- 
ment of  Public  Works  must  be  obtained.  Further,  plans 
for  drainage  districts  must  be  submitted  to  this  depart- 
ment for  approval,  in  order  that  outlets  and  stream  im- 
provements may  be  so  arranged  as  to  provide  adequately 
for  future  demands  of  enlarged  districts,  instead  of 
merely  meeting  present  or  local  conditions. 


CROSS-SECTION   OF  CENTRIFUGE 

none  (except  disposal  at  sea)  where  the  disposal  of  the 
sludge  was  being  handled  so  as  to  avoid  a  nuisance.  In 
fact,  it  was  creating  a  far  greater  nuisance  than  the  clari- 
fication of  the  sewage. 

I  had  an  opportunity  to  compare  the  relative  advantage 
of  the  methods  employed  in  Germany  and  England. 

The  sludge  problem,  my  observation  showed,  was  studied 
with  painstaking  care  and  considerable  skill  by  the  Ger- 
man engineer.  Recognizing  that  he  had  a  product  for 
which  there  was  a  market,  he  proceeded  to  make  sure  of 
this  market  by  preparing  and  delivering  his  product  so  as 
to  give  satisfaction  to  the  ultimate  buyer. 

The  English  engineer,  on  the  other  hand,  starts  with  the 

assumption  that  the  English  farmer  and  truck  grower  will 

not  use  sludge  in  any  form,  no  matter  how  well  prepared 

and  conveniently  delivered.    He  ignores  the  requirements  of 

■  his  potential  customers  and  produces  his  sludge  in  a  form 
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best  suited  to  himself.     It  is  to  be  regretted  that  the  Amer- 
ican engineer  has  adopted  the  same  negative  point  of  view. 

Modern  agricultural  chemistry  shows  that  all  sludges 
produced  by  sewage  disposal  plants  contain  sufficient  ferti- 
lizer value  in  the  form  of  nitrates  (ammonia  and  humus) 
to  warrant  their  use  by  the  farmer  or  small  truck  gardner, 
provided  the  cost  of  handling  is  not  too  great.  That  the 
sludges  produced  from  plain  sedimentation  may  be  profit- 
ably used  by  the  agriculturist  when  the  wagon  haul  does 
not  exceed  five  miles,  and  providing  the  sludge  contains 
not  more  than  75  per  cent  moisture,  was  demonstrated  by 
the  Agricultural  Department  of  the  late  Imperial  German 
Government  as  far  back  as  1912.  The  German  Govern- 
ment from  that  time  on  prepared  and  distributed  literature 
instructing  farmers  in  the  most  approved  ways  of  using 
sludge  as  a  fertilizer. 

What  has  been  the  result?  Hamburg,  Hanover,  Frank- 
furt-on-the-Main  and  many  other  German  municipalities 
are  disposing  of  their  sludge  to  the  surrounding  community 
so  effectually  as  not  to  have  a  dozen  wagon-loads  left  on 
hand  any  one  night.  In  fact,  the  demand  is  so  great  that 
each  customer  is  given  his  own  day  in  the  month  when  he 
must  come  for  his  apportionment,  for  which  he  pays  a  cer- 
tain sum  fixed  by  the  government.  While  this  sum  is  not 
sufficient  to  meet  the  cost  of  dewatering  the  sludge,  it  de- 
frays at  least  a  part  of  the  expense.  More  important  is 
the  fact  that  the  sludge  nuisance  is  eliminated. 
German  Accomplishment 

Now  how  has  Germany  accomplished  what  none  of  the 
rest  of  the  world  has  been  able  to  achieve?  (1)  By  pre- 
paring its  product  to  meet  conditions  under  which  the  con- 
sumer can  handle  it;  (2)  by  educating  the  consumer, 
through  national  and  local  government  bureaus  as  to  the 
value  of  the  product  and  the  best  methods  of  using  it.  As 
a  result  of  these  two  important  services,  a  market  for  all 
the  sludges  produced  has  not  only  been  found  but  is  being 
extended  more  rapidly  than  the  demand  can  be  met. 

That  sludge  which  has  been  properly  prepared  need  not 
look  far  or  long  for  a  buyer  has  been  proved  by  at  least 
one  progressive  English  municipality.  The  city  of  Brad- 
ford, after  extracting  the  excess  grease  from  its  sewage 
through  filter  presses,  breaks  up  the  cake  by  means  of  a  dis- 
integrator and  thus  finds  a  ready  and  profitable  market 
for  it  among  the  fertilizer  manufacturers.  Notwithstand- 
ing the  fact  that  Bradford's  raw  sewage  is  notoriously  of- 
fonsive,  the  neighborhood  around  the  disposal  works  is 
free  from  unpleasant  odors.  This  is  due  in  part  to  the 
effective  methods  employed  and  in  still  greater  part  to  the 
prompt  shipment  of  the  sludge  to  the  consumer. 

The  Germans  have  prepared  their  sludges  by  partial  de- 
watering  through  both  filter  presses  and  centrifuges  and 
the  sludges  .so  treated  are  produced  mainly  from  plain  pre- 
cipitation. The  filter  presses  in  use  are  quite  similar  to 
the  types  in  common  use  in  America  from  which  about  the 
same  results  are  obtained.  The  centrifuges,  however,  are 
quite  different  from  any  the  writer  has  heretofore  seen,  and 
are  worth  a  brief  description. 

The  machine  is  made  by  the  "Hanomag"  Works  at  Han- 
over-Linden, Germany.  It  was  designed  by  Dr.  ter  Meer, 
director  of  the  Hanomag  plant,  and  George  Froboese,  his 
master  mechanic.  During  the  war,  the  American  patents 
became  the  property  of  the  Custodian  of  Enemy  Property 
and  were  purchased  by  the  Earth  Engineering  &  Sanitation 
Co.,  of  New  York  City,  which  changed  the  name  of  the 
machine  to  "Besco-tor-Meer." 

Unlike  most  centrifuges,  the  machine  is  continuous  and 
automatic  in  its  operation  and  is  devoid  of  all  screens.  It 
can  be  set  to  feed,  discharge,  post  centrifuge  and  scoop  at 
any  cycle  or  combination  without  any  manual  control.  It 
builds  up  its  cake  against  a  solid  stationary  plate  and  un- 
loads it  by  dropping  below  this  plate  the  depth  of  the  bowl, 
the  cake  being  thrown  out  of  the  bowl  by  centrifugal  force 
into  a  chamber  equipped  with  revolving  scrapers  which  re- 
move it  to  the  point  of  discharge. 

The  important  dimensions  are  as  follows:  Inner  diam- 
«!ter  of  drum,  44  in.;  drop  of  drum  when  discharging,  20 
in.  Depth  of  cake  chamber  to  overflow  Zfine,  24"  in.  Thick- 
ness of  cake  formed,  9  in.  Operating  oil  pressure  to  sup- 
port shaft  drum  and  motor,  210  lb.  per  square  inch.    Total 


height  of  machine,  including  motor,  10  ft.  Diameter  of 
outer  housing,  6i  ft.  Weight  of  machine,  approximately 
10  tons,  r.p.m.,  1,000.  Main  drive  motor,  35-hp.  slip  ring. 
Oil  pump  motor,  10  hp.  Automatic  control  motor,  2  hp. 
Inlet  wave  designed  to  automatically  control  rate  of  feed. 

Average  records  taken  from  two  disposal  plants  where 
these  centrifuges  have  been  in  use  for  several  years  will 
fairly  illustrate  the  ability  of  the  machine  to  dewater 
sludges  from  plain  sedimentation.  At  the  Herrenhausen 
plant,  which  treats  the  sewage  from  Hanover-Linden, 
amounting  to  40  m.g.d.,  plain  sedimentation  only  is  car- 
ried out  for  clarification.  The  time  of  detention  is  two 
hours.  Every  two  days  one  of  the  12  sedimentation  tanks 
is  emptied  and  the  precipitated  solids,  amounting  to  70  per 
cent  of  the  total  suspended  solids  in  the  raw  sewage,  is 
run  to  sludge  storage  tanks. 

This  sludge,  containing  90  per  cent  moisture,  passes 
through  a  9  m.m.  mesh  screen  and  into  one  of  three  36-in. 
centrifuges,  each  of  which  delivers  11  cu.yd.  of  cake  per 
hour,  containing  from  72  to  75  per  cent  moisture,  the  fil- 
trate being  returned  to  the  raw  sewage.  The  cycle  of  opera- 
tion is  four  minutes,  which  embraces  filling,  centrifuging 
and  discharging.  Each  machine  requires  a  25-hp.  motor 
to  operate  and  one  man  looks  after  the  operation  of  all 
the  equipment  in  the  centrifuging  house.  Screw  conveyors 
carry  the  cake  from  the  machines  to  outside  the  building 
where  it  is  loaded  upon  wagons  and  hauled  away. 

The  sewage  disposal  method  in  use  at  Frankfort-on- 
Main  consists  of  fine  screening,  i  hr.  detention  in  sedimen- 
tation tanks  and  dewatering  of  sludge.  Seventy-five  per 
cent  of  the  suspended  solids  are  removed  by  sedimentation 
and  these  are  removed  from  the  tanks  after  about  seven 
days,  becoming  quite  septic  before  further  treatment. 

Eight  36-in.  centrifuges  are  installed,  each  of  which 
cnerates  1,200  hr.  per  month,  producing  15,000  cu.m.  of 
cake  with  70  to  75  per  cent  moisture,  or  about  16  cu.yd. 
per  hour,  the  filtrate  being  returned  to  the  raw  sewage. 
Each  centrifuge  is  operated  by  a  15-hp.  motor.  Counting 
the  screen,  agitator  and  oil  accumulator,  each  centrifuge 
requires  20  hp.  to  operate  and  one  skilled  laborer  looks 
after  all  the  plant  inside  the  centrifuge  house.  The  sludge 
is  carried  from  the  centrifuges  by  screw  conveyors  to  direct- 
heat  dryers  where  the  moisture  is  reduced  to  15  per  cent. 

Need  for  Sludge  Reduction 

During  the  war,  the  drying  plant  was  cut  out  and  the 
sludge  cake  from  the  centrifuges  has  since  been  conveyed 
by  hand-pushed  cars  to  a  dump,  from  whence  it  is  removed, 
as  fast  as  deposited,  by  farmers  and  truckers  who  pay 
four  marks  per  wagonload  containing  2.6  cubic  yards. 

Compare  this  extremely  sanitary  method  of  disposing  of 
sewage  sludge,  where  no  man  handles  it  except  to  load  the 
partially  dried  material  in  wagons,  and  where  it  cannot  be 
seen  from  the  time  it  leaves  the  sedimentation  tank  until 
it  reaches  the  dump  cars,  with  the  present  unsanitary  and 
highly  offensive  method  used  in  any  of  the  modern  plants. 

It  is  the  writer's  opinion  that  the  English  and  American 
engineers  have  failed  to  grasp  the  idea  that  satisfactory 
sewage  disposal  is  not  accomplished  by  merely  treating  the 
liquor  so  that  the  effluent  shall  not  produce  a  muisance  to 
the  body  of  water  into  which  it  is  finally  discharged.  It  is 
no  less  essential  that  the  sludge  produced  from  such  treat- 
ment should  be  so  disposedjof  as  to  reduce  to  a  minimum 
the  nuisance  and  danger  to  workmen  engaged  at  the  dis- 
posal plant,  and  to  the  adjacent  neighborhood. 

The  tendency  in  most  disposal  plants  is  to  get  rid  of  the 
sludge  in  the  cheapest  manner  possible  regardless  of  the 
temporary  or  permanent  nuisance  resulting.  Until  this 
tendency  is  overcome,  the  disposal  of  sewage  will  not  prove 
satisfactory  from  the  public  viewpoint. 

The  writer  believes  from  his  experience  in  operating 
and  viewing  the  operation  of  centrifuges  in  dewatering 
sewage  sludges  and  water-laden  solids  in  the  industries  that 
centrifuges  of  the  proper  type  can  be  economically  used  in  a 
great  many  disposal  plants  in  this  country  and  in  Europe 
to  displace  the  crude  methods  now  practiced;  that  cen- 
trifuging will  prove  far  more  sanitary;  that  it  will  de- 
water  the  sludges  so  that  they  can  be  easily  and  profitably 
handled,  thus  creating  a  steady  market  for  all   produced. 
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From  Job  and  Office 


Hints  That  Cut  Costs  and  Time 


For  Contractor  and  A  verage  Engineer 


Drill  Sharpener  Used  for  Cutting 
Reinforcing  vSteel 

CONSTRUCTION  forces  of  the  Southern  California 
Edison  Co.  working  on  Big  Creek  power  house  No. 
S,  finding  a  Leyner  drill  sharpener  available  on  the  job, 
set  it  up  in  a  convenient  location  in  the  material  yard 
and  used  it  for  cutting  reinforcing  steel.  Special  dies 
were  made  in  the  blacksmith  shop  to  adapt  the  machine 
to  this  purpose.  The  speed  and  convenience  resulting 
from  the  use  of  the  sharpener  are  said  to  have  been 
factors  in  completing  the  job  in  record  time.  Bars  up 
to  1  in.  in  diameter  were  cut  in  this  way,  a  single  blow 
of  the  hammer  being  sufficient  to  cut  the  small  steel. 
Five  or  si-v  blows  were  necessary  for  the  heavier  sizes. 


Steel  Standpipe  Cleaned  and  Reinforced 
by  Cement  Gun 

IN  THE  recent  cleaning  and  repair  nf  a  high  steel 
standpipe  an  the  estate  of  Daniel  Guggenheim,  Port 
Washington,  Long  Island,  a  cement  gun  was  used  both 
to  sandblast  the  corroded  metal  and  to  coat  it  with  a 
mortar  lining.    The  standpipe,  which  is  20  ft.  in  diam- 


EXM  I  ,      .-ilON  SHOWN    BY   POCK  MARKS- 

MI  :.ST   GUNITB   COAT   BEL.OW 

eter  and  80  ft.  high,  has  been  in  service  20  years  and 
had  become  so  corroded  that  the  structure  had  weakened 
considerably.  Some  of  the  rivet  heads  were  almost 
entirely  rusted  away  and  the  steel  plate  had  become  so 
thin  that  in  cleaning  the  sandblast  cut  small  holes 
through  it. 

The  standpipe  was  first  cleaned   inside   and   out   by 
sandblast,   the  cement  gun   being  used  as  a  sandblast 


machine.  A  i-in.  nozzle  tip  was  used  for  this  purpose 
instead  of  the  standard  tip  used  for  placing  the  gunite. 
After  the  cleaning,  1-in.  x  1-in.  x  s-in.  angle  clips  placed 
on  18-in.  centers  were  welded  to  the  steel  plates.  A 
hole  in  the  outstanding  leg  of  each  clip  provided  a  means 
of  fastening  the  heavy  reinforcing  wire  mesh,  used 
throughout.  Although  this  mesh  sei-ved  as  the  principal 
reinforcing,  where  extra  reinforcement  was  needed  to 
restore  the  plates  to  their  original  strength,  hoops  made 
of  i-in.  rods  were  used. 

Gunite  was  then  shot  into  place,  forming  a  continu- 
ous sheet  over  the  bottom  and  walls.  No  expansion  or 
construction  joints  were  used.  The  gunite  was  applied 
in  three  coats,  each  coat  being  permitted  to  set  for 
from  12  to  24  hours.  The  thickness  of  the  completed 
coat  varied  from  top  to  bottom,  the  minimum  thickness 
being  2  in. 

The  outside  of  the  tank  was  sandblasted  in  the  same 
way  as  the  inside  and  then  painted. 

In  placing  the  gunite  a  hollow  octagonal  scaffold 
with  a  diameter  of  about  18  ft.  was  used.  It  was  sus- 
pended from  the  top  of  the  standpipe  by  four  double 
blocks  and  was  handled  quite  easily  by  a  crew  of  eight 
men. 

Water  was  turned  into  the  tank  seven  hours  after  the 
last  coat  of  gunite  had  been  applied  and  nn  leakage 
whatever  occurred.  The  tank  was  then  emptied  and 
inspected  for  cracks  or  other  defects,  but  none  was 
found. 

The  contract  for  the  repairs  to  the  standpipe  was 
executed  by  the  Traylcr-Dewey  Contracting  Co.,  Allen- 
to^vn,  Pa.  The  work  was  completed  in  thirty  working 
days. 

Cap  Stops  Splitting  of  Treated  Piles 

DAMAGE  to  treated  piles  by  the  steam  pile  hammer 
was  one  of  several  kinds  of  trouble  experienced 
some  years  ago  in  getting  proper  value  out  of  these  piles 
on  the  Atchison,  Topeka  &  Santa  Fe  Ry.,  as  noted  in  a 
paper  read  at  a  joint  meeting  of  the  Western  Society  ■:■[ 
Engineei's  and  the  American  Wood  Preservers  Associa- 
tion by  A.  F.  Robinson,  bridge  engineer  of  the  i-ailway. 
Many  cases  were  found  where  the  heartwood  had  been 
broken  loose  from  the  sapwood.  In  the  ordinary  steam 
pile  hammer  the  lower  end,  about  12  in.  in  diameter, 
projects  through  the  driving  lock  and  strkies  the  pile 
head.  As  a  12-in.  circle  has  little  more  than  50  per 
cent  the  area  of  a  16-in.  and  only  about  40  per  cent  that 
of  an  18-in.  circle,  the  blow  from  the  hammer'was  being 
delivered  into  the  piles  over  less  than  half  the  area  of 
the  pile  head.  Skin  friction  would  hold  the  outer  part 
of  the  pile  and  the  hammer  blows  would  drive  the  heart- 
wood  loose.  In  many  cases  the  exterior  ring  of  creo- 
soted  sap  wood  had  been  split  vertically  in  driving,  so 
that  the  piles  wei'e  practically  unprotected  against 
decay.  This  trouble  was  overcome  by  means  of  a 
driving  head  or  cap  18  in.  in  diameter,  which  rested 
.squarely  on  the  head  of  the  pile  and  was  so  arranged 
that  the  blow  from  the  hammer  was  distributed  over 
the  entire  surface  of  the  pile  head. 
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Why  Brickwork  Estimates  Vary  cannot  increase  the  total  volume  beyond  3.70  to  3.80 

_     _  T-.   T->  .,„.,  „  cu.ft.     In  other  words,  the  total  volume  of  mortar  can- 

By  Charles  F.  Dingm.\n  .  .  ,  or-  *■        n,  .    t        a         u      i 

Palmer,  Massachusetts  "«*  ^^  over  1.2  (   times  the  amount  of  sand  purchased. 

In  actual  practice,  because  of  waste  and  other  losses. 

Copyright.  19ii  by  Charl' s  F.  Dingman  ,.1.      ^    ^    i  x-i.         ^  i  j  1    •  i-i     1       ^ 

the  total  quantity  of  mortar  produced  is  very  likely  to 

SEVERAL  years  ago  a  builders'  supply  dealer  issued  ijg  slightly   less  than  the  total  amount   of  sand   pur- 

a  catalog   including  a  table  giving  the  amount  of  chased, 

materials  required  to  make  mortar  to  lay  1,000  brick.  gg  f^r  all  of  our  figuring  has  been  upon  the  basis  of 

For  a  mixture  of  oiie  part  cement,  one  part  lime  putty  twenty-one  bricks  per  cubic  foot.    This  means  that  the 

and  three  parts  sand,  the  catalog  gave  the  quantities  i^rjck  size  must  not  be  over  63.24  cu.in.  to  get  the  result 

as:     0.36  bbl.  lime,  0.75  bbl.  cement,  and  0.32  yd.  sand,  obtained  on  Job  1,  and  58  cu.in.  to  get  the  result  ob- 

Use  of  these  quantities  was  based  upon   i-in.   mortar  tained  on  Job  2. 

J°'"*^*  In  actual  practice,  we  find  estimators  using  an  arbi- 

I  compared  the  table  with  the  actual  results  reported  ^^^^^  ^^^^3  for  the  number  of  bricks  per  cubic  foot  and 

from  jobs  upon  which  similar  mortar  and  width  of  joint  ^j^^^  ^^^^.^  ^^,^,1  ^.^^gg  gn  t^s  -./ay  from  18  to  22^,  and, 

had  been  specified  and  found  that  the  quantities  used  because  they  seldom  know  in  advance  what  brick  will  be 

were  as  fallows:  used,  they  figure  almost  every  job  on  the  same  basis. 

i°^J      ^°^J     {"^J     i^^J  This  means  that  even  if  two  men  figured  upon  the  same 

Dbl.  lime    U.94  U.d3  0.50  0.81  .  ,    .         ^        .  <.    ,       •    i  ,       -  i       *^^• 

Bbl  cement 0.53      0.57      0.37      0.19  number  of  cubic  feet  of  brickwork  in  a  building,  one 

^'^'^"'^  ""^      ""      "■"      •""  might  figure  that  he  needed  100.000  bricks  and  the  other 

It  will  be  noticed  that  none  of  the  jobs  completed  might  figure  on  125,000,  while  the  final  quantities  of 
furnished  a  very  good  check  upon  the  figures  given  in  brick  and  mortar  materials  bought  for  the  job  might 
the    catalog.      The    small  not  cheek  either  one.  Brick 

quantity  of  cement    used  actually  used  in  the  New 

on  Job  4  is  explained  by  England    territory   vary 

the   use   of   a   local    grey  rj-,j         ,  J-        J    >  enough    in   size    (from 

lime,  rich  in  alumina,  J  hlS  IsSUC  LLXplainS  about 60cu.in.to76cu.in.) 

which   produces  a   very  to  justify  either  estimate, 

strong  mortar  even  when      A  new  use  for  a  drill  sharpener  So  much  for  the  quaii- 

the  major  portion  of  the       _,  •       r        ^      j    •  -.uu  ...  *'^>'  ^^  bricks  themselves, 

specified   quantity   of   ce-      ^^^  ''^P^^''  °^  ^  standpipe  with  a  cement  gun  The   cost   of   the  mortar 

ment  is  replaced  by  lime.      How  to  keep  treated  piles  from  splitting  materials  is  a  very  large 

The    variation    in    the      „„      ,    .  ,  ,  .  factor  in  the  cost  of  brick- 

amount  of  lime   used  on      ^^V  brickwork  estimates  vary  vvork  and  may  range  from 

the   other   three   jobs    is      Spacing  of  mesh  reinforcing  with  pipe  grid  one-fourth  to  nearly  one- 

probablv  explained  bv  the      ,,  ,      ,  •  ,      r         ,  j  ^^^^  °^   *^^   •^°^*   "^   ^'^^ 

difference  in  the  bulking      How  to  make  large  titles  for  plans  and  maps         bricks. 

capacities  of  the  different      How  Arkansas  drainage  districts  are  surveyed         ^^  *''^  quantity  of  mor- 
brandsused.  For  instance,  ^      ,  ,  ,  ,  tar  required  could  be  ac- 

three   different    brands      Some  features  of  a  heavy-duty  cableway  curately  figured  it  should 

-how  a  p  r o d  u c  t  i  o n  of      How  to  clean  pavements  n°*  ^^  ^^'y  '''^"'^  *«  ''^: 

puttv    of   2.50,    2.62    and               .,         .      ,..       i        u  4-                                             termine    the   amounts    of 

2.75times  the  amount  of           with  motor  truck  exhaust  the  ingredients  and  their 

dry   lump   lime,   and   au-      How  to  interest  a  foreman  in  specifications  costs.    But,  since  the  size 

thorities   writing   on   the  of  the  bricks  is  not  known 

subject  give  an  even  wider  i"  advance,  the  exact 

variation.  From  the  above,       -  amount  of  mortar  cannot 

it  would  seem  that,  to  get  ''e    known    in    advance 

the  actual  proportions  called  for  in  the  specifications,  cither,  .so  common  practice  is  to  use  an  arbitrary  figure 

the  quantity  of  dry  lime  used  should  never  be  more  than  per  thousand   bricks   for  each   of  the   ingredients   and 

40  per  cent  of  the  quantity  of  cement  used.  the.se  arbitral^  figures  vary  greatly  for  the  same  kind 

However  the  tendency  is  to  exceed  greatly  the  speci-  of  mortar, 

fied  amount  of  lime  whenever  po.ssible  because  it  pro-  Even  if  the  amount  of  mortar  per  thousand  bricks 

duces  a  smoother  working  mortar,  which  means  a  saving  were  determined  accurately  for  a  given  size  of  bricks,  it 

in  labor  cost  of  bricklaying  even  though  the  co.'^t  per  would  only  be  absolutely  accurate  for  a  given  thickness 

cubic  yard  of  mortar  may  be  slightly  increa.sed.  of  wall.     For  instance,  if  a  thousand  bricks  laid  in  a 

Regardless  of  the  amount  of  the  cementing  materials  12-in.  wall  require  0.55  cu.yd.  of  mortar,  varying  (he 

used,  the  quantity  of  sand  used  is  what  determines  the  thickness  of  wall  would  affect  the  quantity  of  mortal 

quantity  of  mortar  produced  and   the  figures   indicate  approximately  as  follows: 

a  variation  of  practically  28  per  cent  between  Job  1  and  ^^^^  ,^,i    „,.                                                     o  ^i   ,,uyd 

Job  2.     Put  in  other  figures,  Job  1   used  400  cu.in.  of  j^;;;  "•||  ;;;»;.;                                                     SibSouyd 

sand  per  cubic  foot  of  wall,  while  Job  2  used  510  cu.in.  jo-.n  .,ii  lovi                                                    o.«  ruyd 

If  the  sand  contained  33  per  cent  of  voids,  3  cu.ft.  of  '               * 

sand  and  1  cu.ft.  of  cement  shtnild  produce  3  cu.ft.  of  These  difTerences  are  small,  it  i.^  true,  and  on  a  small 

mortar  even   if  no  lime  were  used;   but,  as  the  sand  building  would  averag.^  up  .so  as  to  bahince  one  another, 

usually  used  will  average  from  40  per  cent  to  50  per  if  costs  were  reported  for  a  job  having  all  12-in.  walh 

ceat  of  voids,  the  addition  of  a  cubic  ioot  of  lime  putty  and  those  costs  were  used  for  estimating  another  one 
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having  all  24-in.  walls,  the  difference  might  be  appre- 
ciable. If  a  cubic  yard  of  mortar  costs  $12,  then  the 
mortar  for  a  thousand  bricks  in  a  12-in.  wall  would  cost 
$6.60  and  in  a  24-in.  wall  it  would  cost  $7.08.  On 
1,000,000  this  difference  would  be  $480,  well  worth  tak- 
ing into  consideration. 

The  accompanying  tables  will  be  found  helpful  in 
estimating  the  quantities  of  materials  required  to  make 
a  cubic  yard  of  lime-putty,  cement  and  sand  moi'tar 
and  to  compute  the  cost  of  mortar  per  one  thousand 
bricks,  the  size  of  bricks  and  width  of  joints  being 
known.  Having  determined  the  cost  of  a  cubic  yard  of 
mortar  and  the  quantity  required,  the  cost  of  mortar 
per  thousand  bricks  is  readily  ascertained. 


FROM  JOB  AND  OFFICE 


Hints  That  Cut  Costs  and  Time 


TABLE  I 

—QUANTITY  OF 

INGREDIENTS 

PER 

CUBIC  YARD  OF  MORTAR 

(7n  V'e  propirti'Tis  column,  cement  is  'jiven 

first,  lime-putty  secoTl 

d,  and  sand. 

Barrels  Barrels  of  Dry  Lump  Lime 

Cubic  Yards 

Propurtionfl 

Cement  1801b 

.  Basis    280  lb.  Basis 

Loose  Sand 

1-1-3 

2  28            1 

21 

0 

82 

0  94 

1-1-2 

3  02            1 

58 

1 

07 

0  91 

l-li-3 

2  28           0 

61 

(1 

41 

0.94 

l-li-2 

3  02           0 

80 

(1 

54 

0.91 

}-l-3 

1.19           3 

12 

Z 

II 

1.00 

i-l-2 

..          1.76           4 

61 

i 

0.99 

1-3  with  10%  lime-putty. 

2.28           0. 

12 

0 

08 

0.94 

.      .     3.02          0 

17 

0 

12 

0.91 

TABLE  II— NUMBER  OF  BRICKS  REQUIRED  TO  LAY  ONE 

CUBIC  FOOT  OF  WALL. 

Average  Volume  of 

5-in. 

A-in. 

l-in. 

One  Brick  in  Cu.In. 

Joint 

Joint 

Joint 

Joint 

60 

23.7 

22.4 

21.1 

18.6 

61 

23.5 

22.1 

20.8 

18.4 

62 

23.3 

21.9 

20.4 

18,2 

63 

23.0 

21.7 

20.0 

18.0 

64 

22.4 

21.3 

19.9 

17.8 

65 

22.2 

21.1 

19.8 

17.6 

66 

21.9 

20.8 

19.6 

17.4 

67 

21.6 

20.6 

19.3 

17.2 

68 

21.3 

20.3 

19.0 

17.0 

69 

20.9 

20.0 

19.8 

16.8 

70 

20.6 

19.7 

18.6 

16.6 

71      

20.5 

19.5 

18.5 

16.4 

72         .   . 

20.3 

19.2 

18,2 

16.2 

73         . 

20.0 

18.9 

17.9 

16.0 

74 

19.8 

18.7 

17.7 

15.8 

75 

19,5 

18.4 

17.5 

15.6 

76 

19.1 

18.2 

17.3 

15.4 

TABLE  III— VOLUME  OF  MORTAR.  IN  CUBIC  V.ARDS, 

REQUIRED 

TO  L.A.Y  ONE  THOUSAND  BRICKS 

ull   joints.) 

. Cubic  Yards 

Mortar   Required > 

Average  Volume  of 

i-in. 

A-in. 

l-in. 

i-in. 

One  Brick  m  Cu.In. 

Joint 

Joint 

Joint 

Joint 

60 

0.28 

0.35 

0.42 

0  56 

61 

0.28 

0.34 

0.41 

0.55 

62 

0.27 

0.33 

0.40 

0.53 

63 

0.26 

0.33 

0.39 

0.52 

64 

0.28 

0.35 

0.41 

0.55 

65 

0.28 

0.35 

0.41 

0.55 

66 

0.28 

0.35 

0.41 

0.55 

67 

0.26 

0.33 

0.39 

0.52 

68 

0.28 

0.35 

0.42 

0.56 

69. 

0,30 

0.37 

0.43 

0.59 

70 

0.28 

0.35 

0.42 

0.56 

71 

0.29 

0.36 

0.43 

0.57 

72 

0.28 

0.35 

0.42 

0.56 

73 

0.29 

0.36 

■0.43 

0.57 

74 

0.29 

0.36 

0.43 

0.57 

75                    ... 

0.30 

0.37 
0.39 

0.45 
0.46 

0.58 

76 

0.31 

0.62 

Some  of  the  figures  in  Table  III  may  be  seen  incon- 
sistent at  first  sight  but,  by  comparing  these  figures 
with  those  in  the  Table  II  and  noting  the  volume  of  wall 
produced  by  one  thousand  of  a  given  size  of  bricks,  the 
apparent  inconsistency  will  be  explained. 


Slag-Concrete  Highway  Mileage 

According  to  a  report  issued  in  January,  1922,  by  the 
National  Slag  Association,  there  are  in  service  in  the 
United  States  132  sections  of  slag-concrete  highway, 
totaling  212.65  miles  in  length,  with  an  area  of  2,392,899 
sq.yd.  The  largest  amount  of  construction  of  this  type 
has  been  performed  in  Ohio,  where  44  sections  of  slag- 
concrete  highway,  with  a  length  of  91.87  miles  and  an 
area  of  760,312  sq.yd.  are  in  service. 


Pipe  Grid  Behind  Paver  Spaces 
Mesh  Reinforcement 

REINFORCED-conerete  paving  slab  was  placed  full 
.  depth  in  one  operation  on  highway  work  on  Long 
Island  in  1921  by  carrying  the  mesh  reinforcement  on  a 
number  of  pipes  trailing  behind  the  mixer,  as  indicated 
by  the  illustration.  The  pipes  were  bent  and  hooked  to 
a  bar  extending  ti-ansversely  across  the  mixer.     They 


PIPES   PULLED   BY   MIXER  SUPPORT    REINFORCEMENT 

were  3  in.  in  diameter  and  they  held  the  mesh  this  dis- 
tance above  the  subgrade  until  the  concrete  was  in  place 
to  hold  the  reinforcement.  The  pipes,  of  course,  were 
buried  when  the  concrete  was  placed,  but  as  the  mixer 
moved  ahead  often,  the  concrete  remained  soft  enough 
to  flow  in  and  fill  the  spaces  left  by  withdrawing  the 
pipes.  Incidentally  very  good  progress  was  made  on 
this  road.  In  75  days  worked,  47,290  lin.ft.  of  20-ft. 
pavement  were  laid  daily.  Wm.  J.  Porter  &  Co.,  New 
York,  were  the  contractors. 


Making  Titles  for  Maps  and  Plans 

By  Clair  V.  Mann 

Head  of  the  Department  of  Engineering  Drawing, 
Missouri  School  of  Mines  and  Metallurgy,  RoUa,  Mo. 

MAKING  ELABORATE  titles  for  large  maps  or  for 
cover  sheets  for  engineering  plans  is  becoming  a 
lost  art.  To  make  old  Roman,  Egyptian  or  other  letters 
in  large  size  requires  time  and  peculiar  ability,  neither 
of  which  is  generally  possessed  by  the  average  prac- 
tising engineer.  Though  the  writer  is  not  an  advocate 
of  the  general  use  of  large  or  fancy  titles,  there  are 
occasions  when  their  use  is  necessary.  In  order  to 
avoid  tedious  handwork,  black  gummed  letters,  such  as 
appear  on  office  doors,  may  be  used  to  advantage.  Use 
of  them  is  also   quick  and  inexpensive. 

First,  secure  the  desired  quantity  of  letters  to  be 
used  in  the  title.  Then  lay  the  title  letters,  properly 
spaced,  on  a  sheet  of  cross-section  paper  and  draw  a 
vertical  line  through  the  middle  of  the  space  occupied 
by  the  letters.  Mark  a  horizontal  line  upon  which  each 
row  of  words  rests,  and  outline  each  word. 

Then  place  over  the  cross-section  paper  a  sheet  of 
tracing  paper,  fastening  one  side  of  it  to  the  drafting 


February  23,  1922 


ENGINEERING     N  E  W  S - K  E  C  O  R  D 


317 


FROM  JOB  AND  OFFICE 

For  Contractor  and  Average  Engineer 

board.  Transfer,  in  turn,  each  of  the  words  from  the 
cross-section  to  the  tracing  paper,  sticking  the  letters  in 
the  positions  marked  from  the  cross-section  paper  be- 
neath. The  letters  can  be  handled  deftly  with  a  pair 
of  tweezers,  and,  with  a  little  practice  can  be  lined  up 
and  placed  accurately  and  speedily.  Proceed  thus  until 
the  title  is  complete.  By  such  a  method  there  is  pro- 
duced a  tracing  from  which  may  be  made  atti'active 
blue-print  covers  for  sets  of  plans. 


Surveys  for  Drainage  Districts  in  Arkansas 

By  0.  G.  Baxter 

BaxtPr  Engineering  Co.,   Little  Rock.    Aik. 

THE  MAJORITY  of  drainage  districts  in  Arkansas 
aie  located  in  the  eastern  part  of  the  state,  in 
the  Mississippi  River  bottoms,  with  areas  varying 
from  10,000  acres  to  300,000  acres  and  averaging 
about  25,000.    Most  of  the 


It  is  rarely  that  the  team  and  wagon  can  be  used  to 
advantage  in  transporting  the  men  to  the  work,  as  roads 
are  scarce  and  are  usually  winding  trails  that  are  almost 
impassable  in  wet  weather.  Many  times  a  trail  has  to 
be  cleared  for  moving  camp. 

Camp  sanitation  should  not  be  overlooked.  The  camp 
grounds  should  be  policed  daily  and  all  rubbish  and  gar- 
bage should  be  carried  a  safe  distance  from  camp.  The 
teamster  should  be  required  to  keep  his  horses  not 
nearer  than  300  ft.  from  the  camp,  and  if  there  is  any 
slope  he  should  select  a  site  that  will  drain  away  from 
the  camp.  Human  excreta  becomes  a  nuisance  and  is 
dangerous  to  the  health  if  a  proper  system  is  not  fol- 
lowed. Trench  latrines  may  be  constructed  but  usually 
camp  is  moved  too  often  to  justify  this  amount  of  work. 
A  simpler  and  safer  method  is  to  require  each  man,  as 
soon  as  a  new  camp  is  established,  to  dig  a  hole  about 
3  ft.  deep  at  least  300  ft.  distant  from  the  camp,  and  on 
the  slope  away  from  the  camp.  These  holes  can  be  dug 
in  a  few  minutes  with  a  G-in.  post-hole  digger.  Each 
time  after  these  holes  are  used  a  few  inches  of  the 
excavated  earth  is  kicked  into  the  hole.  Water  i3 
usually  obtained  by  sinking  a  well  pipe,  but  this  water 
must    be   boiled   before 


land  is  covered  with  tim- 
ber or  has  been  cut-over 
and  has  a  heavy  growth  of 
underbrush  and  cane. 
The  surface  is  broken  by 
many  lakes,  sloughs,  bay- 
ous and  rivers,  and  the 
land  is  usually  subject  to 
overflow  during  the  win- 
ter and  spring. 

In  order  to  plan  the  sur- 
vey intelligently  the  engi- 
neer must  make  a  complete 
reconnaissance  either  on 
horseback  or  by  walking. 
A  boat  can  be  used  to  ad- 
vantage in  some  districts. 
The  number  of  camp  par- 
ties to  be  used  is  governed 
to  a  large  extent  by  the 
time  available  before  the 

wet  season.  Each  camp  party  consists  usually  of  the 
following  members:  Chief  of  party,  1  draftsman,  3 
instrumentmen,  3  rodmen,  6  axemen,  1  teamster  and  one 
cook.  When  two  or  more  camp  parties  are  used,  a  field 
engineer  is  required  to  supervise  the  entire  survey. 

Equipment  for  each  camp  should  consist  of  a  cooking 
and  dining  tent,  three  sleeping  tents  and  an  office  tent. 
Kitchen  utensils,  cots  and  mosquito  bar.s  are  also  a  part 
of  the  equipment.  The  malaria  mosquito  does  its  work 
mostly  at  night  and  is  not  such  a  nuisance  as  the  ordi- 
nary mosquito,  so  that  it  is  possible  for  a  man  to  sleep 
without  being  disturbed  by  the  attack  of  the  malaria 
mosquito.  For  this  rea.son  the  chief  of  party  should  .see 
that  each  man  has  a  mosquito  bar  and  that  he  uses  it. 

Personal  equipment  of  each  man  should  be  limited  to 
a  bed  roll  and  necessary  toilet  articles  that  may  be 
packed  within  the  roll  when  camp  is  moved.  The  mov- 
ing of  camp  ia  generally  left  to  the  cook  and  teamster 
after  the  men  have  packed  the  equipment  before  start- 
ing on  the  day's  field  work.  Camp  in  moved  as  the  work 
progresses  in  order  that  the  maximum  distance  lo  the 
point  of  work  will  not  be  more  than  four  or  five  miles. 


If  you  have  hit  upon  a  method 

of  doing  your  job  quicker  and  easier 
thanotherSj  let  them  know  of  it 
through  these  columns.  Once  a 
month  the  "Job  and  Office"  section 
of  this  journal  will  exchange  valu- 
able bread-and-butter  information 
among  its  readers.  What  short  and 
concise  contribution  can  you  give 
your  brother  engineer  or  contractor 
that  may  save  him  time,  labor  and 
expense?  — EJditor. 


being   used   for  drinking 
purposes. 

Subsistence — It  is  pos- 
sible to  furnish  better  food 
in  camp  than  can  be  ob- 
tained in  small  hotels,  and 
the  cost  will  be  from  50  to 
75  per  cent  of  the  hotel 
rate.  During  the  past  15 
years  on  surveys  aggre- 
gating more  than  4.000,000 
acres,  I  have  observed 
that  the  party  that  had 
the  best  cook,  the  best 
food,  and  naturally  the 
highest  cost  per  man, 
turned  out  more  work 
(other  conditions  being 
equal)  than  the  parties 
that  tried  to  cut  down  the 
cost  of  subsistence  to  the 
average  contractor.^'  camp  cost.  For  long  walks  that 
field  men  are  compelled  to  take  the  morale  of  the  party 
must  he  good,  and  I  believe  that  subsistence  affects  the 
morale  moi'e  than  any  other  one  factor. 

It  is  not  desirable  to  have  standard  specifications  as  to 
food  and  rations,  or  to  limit  rations  in  kind  and  quantity. 
A  good  balanced  diet  should  be  aimed  at,  with  the  food 
prepared  as  near  as  possible  to  home  cooking.  It  has 
bnen  my  experience  that  a  good  high-class  cook  who  also 
has  the  ability  to  buy  the  food  and  manage  the  subsist- 
ence department  of  the  survey  is  the  best  and  cheapest 
in  the  long  run. 

Although  the  method  of  conducting  the  field  survey 
depends  to  a  great  extent  upon  local  conditions,  the  fol- 
lowing general  plan  is  suitable  for  the  preliminary  sur- 
vey ill  many  districts. 

While  the  camp  parties  are  being  assembled  a  base  or 
control  line  is  run  and  closed  anmnd  the  boundary  of  the 
district  by  a  transit  and  level  party.  The  transit  line 
is  an  azimuth  and  compass  line  with  stadia  distances, 
using  a  Philadelphia  level  rod  with  two  targets.  The 
transit  party  ties  to  all  land  lines  and  corners  and  also 
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rotes  the  topography.  The  base  level  party  follows  the 
transit  party.  Each  day's  run  is  checked  back  upon 
itself  and  the  circuit  should  close  by  checking  within 
the  allowable  error  0.05  VM,  where  M  is  the  length  of 
the  conti-ol  line  in  miles.  The  levelman  records  high- 
water  marks,  ground-surface  elevations,  bank  and  bot- 
tom elevations,  and  the  size  of  sloughs,  bayous  and  other 
drains.  He  also  ?ets  bench  marks  at  not  more  than  half- 
mile  intervals.  These  bench  marks  are  usually  on  tree 
roots,  the  tree  being  blazed  and  scribed  with  the  re- 
corded number  of  the  bench  mark.  Bench  marks  are 
also  established  on  bridge  piers  and  other  permanent 
structures  where  possible. 

For  the  interior  survey,  level  lines  are  run  across  the 
district  at  intervals  of  from  660  ft.  to  one  mile  (depend- 
ing upon  the  topography),  and  meanders  with  channel 
sections  of  all  sloughs,  bayous  and  other  channels.  The 
cross-level  party  takes  high  water  elevations,  surface 
readings  at  all  changes  in  the  ground  slope,  at  instru- 
ment points  and  turning  points,  and  also  takes  bank  and 
bottom  readings  at  all  channels  and  sloughs.  The 
larger  channels  are  cross-sectioned  and  the  top  and  bot- 
tom width  of  the  minor  channels  are  recorded.  All 
ridges  and  swales  are  noted,  with  their  general 
direction. 

Survey  IVIethods 

Notes  are  taken  as  to  the  timber,  vegetation  and  soil. 
Ties  are  made  to  land  lines  and  corners  wherever  pos- 
sible. Root  bench  marks  are  set  at  half-mile  intervals 
and  at  channel  crossings.  These  cross-level  lines  are  run 
by  compass  bearings  and  stadia  distance  by  the  use  of 
ordinary  wye  or  dumpy  levels  equipped  with  stadia  hairs 
and  an  attached  4-in.  compass.  The  lines  all  begin  at 
some  point  on  the  control  line  at  one  side  of  the  district 
and  are  tied  to  the  control  line  on  the  opposite  side  of 
the  district.  With  ordinary  care  these  cross  levels  check 
upon  the  base  line  within  the  allowable  limit  noted 
above. 

The  meander  party  meanders  and  takes  cross-section3 
of  all  water  courses  and  makes  notes  as  to  their  condi- 
tion regarding  drift,  growth  and  other  obstructions. 
Data  upon  existing  bridges  are  also  obtained.  Ties  are 
made  to  the  cross-level  lines  and  to  land  lines  and  cor- 
ners. Levels  are  carried  in  combination  with  the 
meanders  unless  the  interval  between  cross-level  lines  is 
small.  The  topography  between  the  cross-level  lines 
may  be  sketched  in  by  the  use  of  a  sketching  case  or 
some  similar  method. 

Soil  borings  should  be  made  at  enough  locations  to 
give  a  general  idea  of  the  soil  that  may  be  expected 
during  construction.  When  the  improvements  are  lo- 
cated in  the  field,  other  soil  borings  are  made  on  the 
line  of  improvement  to  give  more  detailed  and  definite 
information  upon  the  material  to  be  handled.  The 
watershed,  outside  of  the  district,  can  usually  be  located 
and  its  characteristics  determined  by  a  reconnaissance 
survey  supplemented  by  existing  maps  and  data.  Cur- 
rent meters  should  be  included  in  the  equipment  in  order 
that  flow  measurements  may  be  obtained  during  storm 
periods. 

It  is  necessary  that  all  work  be  plotted  and  shown  on 
the  detail  maps,  to  a  convenient  working  scale,  as  soon 
as  possible.  If  each  instrument  man  uses  two  books 
alternately,  it  will  be  possible  for  the  camp  draftsman 
'  to  map  all  the  work,  by  the  use  of  a  drafting  machine, 
the  next  day  after  it  is  taken  in  the  field.     In  addition 
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to  the  advantage  in  thus  showing  up  any  errors  or 
omissions  in  the  field  notes  it  materially  advances  the 
design  of  the  improvement,  since  the  engineer  can  have 
earlier  and  more  detailed  information  upon  which  to 
base  his  study.  It  has  been  found  from  experience  that 
a  map  showing  the  elevations  in  figures  is  more  con- 
venient and  more  easily  understood  by  landowners  and 
contractors  than  if  contour  lines  are  used.  In  this 
respect  it  should  be  understood  that  the  fall  in  the 
average  eastern  Arkansas  drainage  district  is  about 
1  ft.  per  mile. 

If  the  preliminary  survey  has  been  complete,  as  out- 
lined above,  the  improvements  can  be  projected  upon 
the  map  with  very  small  errors  in  location  or  in  esti- 
mated quantities.  Progress  of  surveys  in  timbered 
or  cutover  lands  can  be  computed  on  the  basis  of  20 
miles  per  month  per  instrument.  The  method  of  locat- 
ing proposed  improvements  in  the  field  does  not  ma- 
terially differ  from  that  used  in  the  location  of  rail- 
roads and  other  improvements. 


Heavy-Duty  Cableway  Carriage 
Has  Novel  Features 

IN  conveying  heavy  equipment  across  the  Kern  River 
Canyon,  in  connection  with  recent  power-house  con- 
struction, the  San  Joaquin  Light  &  Power  Corp.  had 
need  of  a  cableway  that  could  handle  a  29-ton  load. 
In  order  to  get  such  a  cableway  in  operation  quickly 


'^^BB' 

t 

7*^                        J 

My 

M' 

^^^^^^S^^^^^^^^KMk 

H^^H^i  -^^^VH| 

CARRIAGE  ABOUT  TO  PICK  UP  29-TON  L0.4D. 
(Note  position  of  main  sheaves  giving, bearing  on  deflected  cable.) 

and  at  low  cost  a  carriage  was  designed  and  built  on 
the  job  which  fulfilled  these  requirements  and  is  re- 
ported to  have  needed  no  repairs  or  maintenance. 

The  general  arrangement  of  the  carriage  is  shown 
in  the  accompanying  drawing.  Simplicity  and  rugged- 
ness  were  made  primary  requisites  and  use  was  made 
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For  Contractor  and  Average  Engineer 

of  materials  available  on  the  job.  Features  of  its 
design  were:  (1)  A  box  or  framework  with  sides 
made  up  of  heavy  plates  to  give  a  rigid  carriage; 
(2)  an  arrangement  of  main  sheaves  so  each  would 
take  equal  bearing  on  the  cable  under  any  load  deflec- 
tion of  cable;  (3)  wide  separation  of  sheaves  carrying 
load  line  to  prevent  twisting  of  block  and  cable;  and 
(4)  self-adjusting  bumper. 

The  arrangement  of  the  main  sheaves  in  pairs  made 
it  possible  to  connect  rigidly  each  pair  as  a  single  unit 
which  could  be  attached  to  the  carriage  by  means  of 
a  shaft.  Thus  load  transferred  to  the  main  cable 
through  this  shaft  would  be  divided  between  the  two 
sheaves  for  any  position  of  the  cable.     Curved  bars 


perfectly  clean  crevice.  The  exhaust  gases,  being  warm, 
evaporate  any  moisture  that  may  be  present  in  the  edges 
of  the  concrete,  thus  insuring  a  good  bond  between  the 
concrete  and  the  hot  bituminous  filler.  The  method  is 
stated  to  be  much  quicker  and  more  effective  than  the 
commonly  used  street  bi'oom,  especially  in  getting  rid  of 
the  fine  dust,  which  if  left  in  the  crevices,  may  prevent 
the  bitumen  from  adhering  to  the  concrete.  Burgess  & 
Dorrier,  Scottsville,  Va.,  were  the  contractors. 
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provided  a  bearing  between  the  shaft  of  each  sheave 
and  the  walls  of  the  carriage  to  take  any  thrust  due 
to  the  load  pulling  sheave  units  out  of  alignment. 


Motor  Truck  Exhaust  Cleans  Pavement 
Cracks  for  Filling 

JOINTS  and  cracks  to  bo  filled  with  bitumen  on  con- 
crete roads  in  Warren  County,  Penn.sylvania,  were 
'uccessfully  cleaned  with  a  hose  attached  to  the  exhaust 
of  a  small  motor  truck.  About  a  30-ft.  length  of  ordi- 
nary :^-in.  rubber  hose,  provided  with  a  \-\n.  diameter 
gas  pipe  nozzle  was  attached  .to  the  exhaust  pipe  of  th'^ 
Bmall  motor  truck  used  for  hauling  the  tar  kettle  and 
other  tools.  The  end  of  the  gas  pipe  nozzle  is  drawn 
down  to  I-in.  diameter.  The  crack  or  joint  to  be  cleaned 
Is  first  freed  from  any  tightly  packed  dirt,  by  means  of 
a  metal  "cleanout  hook."  The  material  thus  loosened  is 
then  dislodged  by  directing  the  exhaust  pressure  of  the 
motor,  by  means  of  the  hose  and  noz/.le,  into  the  joint. 
The  motor  is  speeded  up  to  produce  the  necessary  pres- 
sure at  the  nozzle.    The  method,  it  is  stated,  leaves  a 


How  to  Interest  a  Construction 
Foreman  in  Specifications 

By  Ray  S.  Blinn 

Locating  Engineer,  ML  Vernon,  Ohio 

SUB-CONTRACTORS,  grading  contractors  and  many 
principals  do  not  read  word  for  word  long  specifica- 
tions or  even  understand  the  lines  and  figures  on  an 
ordinary  cross-section.  Consequently,  they  get  only  a 
hazy  idea  as  to  the  relative 
importance  of  certain  things 
and,  after  the  job  is  under 
way,  they  too  often  claim 
with  great  gusto  and  empha- 
sis that  certain  things  were 
not  understood  or  the  con- 
tractor was  not  told  to  do  this 
or  that.  The  result  is  that 
the  engineer  lays  down  the 
specifications  and  law  before 
the  poor  man's  eyes,  and 
walks  away.  Friendly  rela- 
tions are  severely  strained. 
There  is  a  better  way  to 
handle  such  a  case.  Remem- 
ber the  man  who  is  doing 
the  objecting  is  a  grading 
boss  and  not  a  philologist. 
The  specifications  are  long 
and  tedious  and  he  just  can't 
understand  them. 

When  you  hand  such  aeon- 
tractor  a  bid  blank  and  con- 
tract form,  give  him  also 
a  few  high  points — important 
things — on  the  first  page,  on  the  cover  page  if  you  like, 
possibly  something  like  the  following  that  will  be 
noticed : 

1.  Grade  18  pt.  Wide  on  Fills. 

Grade  20  ft.  Wtoe  on  Side  Hill  Work 
Grade  24  ft.  Wide  on  Cuts 

2.  Ditches  2  ft.  Deep,  Sloped 

3.  No  Extras  for  Rock 

4.  No  Stumps  One  Foot  Under  Ckade 
5     Bank  and  Widen  Turvf-s 

C.     FNGiNEfa*  t(»  Sf:e  and  Pa.ss  on  All  Sand,  etc.,  fttc. 

Of  course  these  are  merely  high  spots  or  pointers  to 
be  looked  up  in  the  specifications  and  drawings.  But 
the  method  is  a  sure  device  to  get  men  with  limited 
literary  training  to  read  specifications  and  be  interested 
in  them. 

Try  it. 
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Practical  Hints  on  Selection,  Operation  and  Maintenance 

Paving  Mixers  and  Finishing  Machines 


CONCRETE  paving  is  a  mor 
chine  operation  and  skillful  se- 
lection, operation  and  maintenance 
of  the  machines  are  required  to  in- 
sure large  production  at  low  cost. 
This  article  contains  instructions 
gathered  from  manufacturers  and 
users  of  concrete  paving  machines 
and  determined  by  field  observa- 
tions on  many  operations. — Editor. 


CONCRETE  pavement  construc- 
tion is  virtually  a  field  factory 
process.  Paving  mixers  do  more 
than  mix  concrete,  they  perform  a 
succession  of  pavement  fabricat- 
ing operations.  Where  their  work 
stops  the  finishing  machine  begins 
and  by  another  succession  of 
operations  continues  and  completes 
fabrication. 

In  sequence  the  operation  of  a 
paver  and  finisher  are:  (1) 
Charging,  vehich  involves  lifting 
the  batch  of  proportioned  mate- 
rials and  emptying  it  into  the  mixer,  and,  in  some 
operations,  also  involves  a  preliminary  operation  of 
unloading  batch  containers  from  cars  or  trucks  into  the 
mixer  charging  skip;  (2)  Mixing,  which  involves  auto- 
matic control  of  the  speed  of  rotation,  count  of  the 
number  of  revolutions,  determination  of  the  mixing 
period  and  measurement  of  the  mixing  water;  (3) 
Discharging,  which  includes  taking  the  batch  away  from 
the  mixer  and  depositing  it,  spread  roughly  to  thickness, 
anywhere  within  the  zone  of  pavement  width;  (4) 
Spreading,  which  includes  leveling  the  placed  concrete 
to  thickness;  here  hand  labor  is  required  to  aid  the 
mechanical  strikeboard;  (5)  Tamping,  which  involves 
shaping  the  pavement  to  exact  crown,  and  (6) 
Finishing,  where  again  hand  work  is  required  to  remove 
surface  lumps,  sticks  and  stones  and  to  trowel  edges, 
joints  and  rough  spots. 

Generally  also  the  finishing  machine  cannot  wait  to  do 
final  belting,  requiring  either  a  special  machine  or  else 
hand  belting.  Final  belting  must  be  done  two  or  three 
hours  after  the  first  tamping  and  belting.  The  exact 
time  depends  on:  (1)  whether  the  cement  is  fast  or 
slow-setting;  (2)  weather  conditions,  (3)  amount  of 
water  in  the  mix  which  has  to  rise  to  the  surface  and  be 
wiped  off  and  (4)  the  ideas  of  the  inspector.  Again 
some  highway  engineers  require  a  finer  finish  than  is 
given  by  machine  belting,  or  a  special  finish,  like  broom- 
ing, and  these  involve  additional  hand  work.  In  some 
instances  also,  as  wdth  certain  aggregates,  machine  belt- 
ing does  not  give  a  satisfactory  finish  and  hand  finishing 
is  necessary.  Ordinarily  the  operations-  enumerated 
complete  the  pavement  from  raw  materials  at  the  mixer 
to  the  surfaced  slab  ready  to  be  cui'ed.  They  constitute, 
as  previously  stated,  a  field  factory  process.  Emphasis 
is  given  to  this  fact  because  it  is  a  factor  in  selecting, 
operating  and  maintaining  paving  mixers  and  finishing 
machines. 

Selecting  Paving  Mixers 
A  mixer  which  will,  as  a  machine,  return  the 
maximum  profit  is  looked  for  by  the  contractor.  The 
most  profitable  machine  is  the  one  the  sum  of  whose 
operating,  maintenance  and  overhead  costs  is  the  least. 
The  machine  factors  which  contribute  to  low  operating 
cost  are:  (1)  Endurance,  which  lessens  the  number  of 
breakdowns;  (2)  speed  and  ease  of  operation,  which 
give  large  output,  and  (3)  mechanical  simplicity,  which 
makes  repairs  easy.  Overhead  is  reduced  by  a  machine 
having  a  large  total  output  before  being  scrapped;  a 


large  capacit>'  per  day  with  a 
minimum  number  of  operators  and 
attendants,  and  a  low  first  cost. 
The  machine  factors  which  keep 
maintenance  costs  low  are:  (1) 
Endurance;  (2)  mechanical  sim- 
plicity and  (3)  good  service  on 
repair  parts. 

Putting  like  factors  together, 
the  machine  requirements  for 
profitable  paving  mixer  service 
are,  in  the  order  of  importance: 
(1)  Endurance;  (2)  speed  of 
operation;  (3)  mechanical  sim- 
plicity, (4)  operating  simplicity,  (5)  service  in  repair 
parts  and  i'6)  first  cost.  These  are  fundamental  require- 
ments. With  them  always  in  the  background,  the  details 
to  be  considered  in  selecting  paving  mixers  are:  (1) 
Size,  (2)  power,  (3)  traction,  (4)  discharging  and 
distributing  mechanism,  (5)  batch  transfer  mechanism, 
(6)  quality  of  mix  in  a  given  time,  (7)  accuracy  of 
water  measuring,  (8)  fabrication,  (9)  manufacturer's 
service. 

A  paving  mixer  has  to  be  large  enough  to  maintain 
the  specified  progress.  Its  size  must  also  be  proportion- 
ate to  the  capacity  of  the  other  plant  units.  On  isolated 
two-  or  three-mile  contracts,  with  wheelbarrow  charging 
from  stockpiles  on  the  subgi'ade,  a  7-cu.ft.  or  10-cu.ft. 
mixer  is  about  the  right  size.  Incidentally  it  should  be 
kept  in  mind  that  stockpiling  on  the  subgi-ade  is  being 
every  year  prohibited  by  moi'e  state  highway  depart- 
ments specifications  because:  the  materials  get  dirty; 
wheelbarrow  proportioning  is  not  accurate,  and  perfect 
subgrade  conditions  are  impossible.  For  normal  paving 
operations  of  five  to  ten  miles  a  working  season,  practice 
i-ecognizes  both  14-cu.ft.  and  21-cu.ft.  mixers  but  the 
28-cu.ft.  mixer  has  been  used  by  a  few  contractors  with 
great  success. 

The  volumes  given  are  wet  batch  capacities  and  must 
be  increased  one-half  to  obtain  the  volume  of  dry  mate- 
rials measured  separately.  A  21-cu.ft.  mixer,  therefore, 
must  be  large  enough  to  hold  32  cu.ft.  of  loose  material, 
plus  a  suflScient  quantity  of  water,  plus  enough  surplus 
space  to  allow  for  out-of-level  position  while  mixing. 
There  must  be  no  slopping  even  with  a  wet  mixture.  A 
14-cu.ft.  paver  is  correspondingly  smaller  but  it  requires 
about  the  same  crew,  has  about  50  per  cent  less  output 
and  costs  more  per  unit  of  capacity. 

Assuming  that  a  mixer  is  not  bought  for  one  particu- 
lar operation  and  that  concrete  materials  are  delivered 
and  charged  mechanically,  practice  favors  a  21-cu.ft. 
machine.  A  21-cu.ft.  paver  will  mix  concrete  as  fast  as 
ordinarily  the  contractor  will  be  able  to  get  the  materials 
to  it  by  truck,  or  industrial  railway.  A  28-cu.ft.  paver 
is  distinctly  a  large  contract  proposition. 

Power  for  paving  mixers  has  been  steam  as  being 
more  dependable  and  flexible  and  as  being  in  the  past 
better  known  to  available  machine  operators.  Recently 
gas  engines  have  gained  favor  and  the  four-cylinder  gas 
engine  offers  enough  possible  advantages  over  steam 
engines  to  be  well  worth  consideration.  It  eliminates 
bad  water  troubles,  the  handling  of  heavy  fuel,  the  e.xtra 
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man  for  firing,  injector  troubles  and  time  spent  in 
getting  up  steam,  cleaning  boilers,  etc.  The  four- 
cylinder  gas  engine,  properly  governed  and  of  excess 
power,  has  eliminated  pi-actically  all  the  troubles  expe- 
rienced with  the  old  style  single-cylinder  engine,  and  the 
automobile  has  made  more  men  capable  of  operating  gas 
engines  than  can  operate  a  steam  engine. 

Any  motor  for  a  paving  mixer  must  be  able  to  absorb 
load  quickly  as  the  load  on  the  mixer  changes  rapidly. 
There  is  a  variation  from  maximum  to  minimum  power 
once  for  each  batch  or  once  every  la  to  T;  minutes  and 
the  change  is  instantaneous.  Simplicity  of  design,  full 
power,  and  flexibility  are  required  of  any  paving  mixer 
motor.  In  addition  look  for  good  balance;  protection 
from  dust  and  slopping  concrete;  mechanical  lubrica- 
tion ;  a  low  hung  boiler,  in  case  of  steam  power,  to  make 
firing  easy  and  to  keep  the  center  of  gravity  low. 

Mixer  Types 

Crawler  traction  is  preferable  for  paving  mixers.  It 
does  away  with  planking  on  soft  subgrade  and  increases 
the  manoeuvering  ability  of  the  mixer.  Half-length 
crawler  tractions,  with  truck  wheels  on  the  light  end, 
and  also  full-length  crawler  tractions,  have  their 
advocates.  The  full-length  crawler  excels  in  mobility  on 
the  job.  For  swift  movement  from  job  to  job,  crawler 
traction  is  inferior  to  wheel  traction.  Ordinarily,  how- 
ever, the  mixer  had  better  be  hauled  or  else  carried  on 
truck  or  car,  from  job  to  job,  to  save  time  and  also  to 
reduce  wear  and  tear  on  the  rather  complex  mechanism 
of  crawler  tractions. 

With  the  tendency  toward  drj'  concrete  firmly  estab- 
lished, boom  and  bucket  distribution  is  rapidly  displac- 
ing chute  distribution,  because  the  dry  mixture  will  not 
flow  down  a  chute  unless  it  is  so  short  as  to  be  imprac- 
ticable. Also  the  boom  and  bucket  gives  a  wider  dis- 
tribution from  one  position — up  to  20  ft.  in  a  half -circle 
about  the  discharge  end.  Except  for  lack  of  range  and 
inability  to  handle  dry  concrete  the  chute  has  the 
advantage;  it  is  cheaper  in  first  cost,  has  greater  output 
capacity,  and  has  fewer  operating  parts.  Two  things 
require  to  be  looked  out  for  in  boom  and  bucket  distribu- 
tion. One  is  that  the  boom  can  be  swung  when  out  of 
horizontal  when  working  up  or  down  hill  and  the  other 
:^  that  the  bucket  is  full-batch  capacity,  or  even  larger, 
Hnce  the  dry  concrete  piles  up  and  requires  more  room 
than  a  wet  mixture  which  spreads  level. 

With  batch  box  carriage  of  proportioned  materials 
either  by  trucks  or  by  industrial  railway  cars,  power  is 
required  to  handle  the  boxes  to  the  charging  skip  and 
then  replace  them.  A  mixer-mounted  crane  is  the  usual 
power  appliance.  The  requirements  for  this  crane 
depend  on  whether  trucks  or  industrial  cars  carry  the 
batch  boxes.  With  trucks  a  longer  boom  and  greater 
lift  are  necessary  and  a  .separate  hoist  is  essential  while 
in  unloading  from  low  industrial  cars  the  weight  of  the 
descending  mixer  skip  is  enough  power  to  operate  the 
I  rane. 

There  are  three  principal  requisites  for  a  batch  box 
crane:  It  should  be  adjustable  to  grades;  it  should  be 
transferable  from  one  side  to  the  other  of  the  mixer,  and 
itfl  weight  should  be  supported  independently  of  the 
mixer  traction  or  truck  wheels. 

Observation  of  the  details  noted,  with  generally  good 
fabrication  and  a  reputation  of  the  manufacturer  for 
service,  will  guide  the  selection  of  a  paving  mixer. 
Reputation    of    the    manufacturer    for    giving    service 


counts  more  even  than  does  past  performance  of  the 
mixer.  This  fact  is  emphasized  in  the  following  section 
on  mixer  maintenance. 

Paving  mixers  are  usually  delivered  with  the  overhead 
frame  dismantled  and  the  charging  skip  and  boom  and 
bucket  disconnected.  There  are  some  differences  in  the 
practice  of  different  manufacturers.  With  an  inclined 
runway  built  from  the  car  floor  to  the  ground  the  mixer 
should  be  moved  off  the  car  using  its  own  traction.  The 
runway  should  be  at  least  20  ft.  long,  the  car  wheels 
firmly  blocked  and  the  moving  conducted  slowly,  with 
blocks  ready  to  check  any  possible  chance  of  a  runaway. 

With  the  mixer  on  the  ground,  the  head  frame  is 
erected  placing  the  marked  members  in  order  and  bolt- 
ing them  loosely.  When  the  whole  frame  has  been 
assembled  the  bolts  are  tightened.  A  truck  is  advan- 
tageous for  installing  the  charging  skip  and  the  bucket 
boom.  They  are  often  lifted  and  blocked  up  to  be  con- 
nected, but  by  loading  them  on  a  ti-uck  and  backing  the 
truck  up  to  the  mixer  much  hard  work  is  eliminated. 

All  parts  being  in  place,  the  installation  of  the  sheaves 
and  cables,  adjusting  them  to  tension,  etc.,  calls  for  par- 
ticular procedure  which  is  specified  in  the  detail  erection 
instructions  furnished  by  the  manufacturer.  Ordinarily 
the  manufacturer  provides  a  sei-vice  man  to  direct  erec- 
tion and  the  final  adjustment  and  tuning  .up  of  the  whole 
mechanism.  With  a  trained  operator  to  receive  the 
machine  there  will  be  no  difficulties  in  particular  but 
the  machinery  of  a  paving  mixer  is  rather  extensive  and 
has  to  be  closely  correlated  and  no  chances  can  be  taken 
with  jack-mechanics. 

Wherever  the  service  can  be  had  and  it  nearly  always 
can  be,  a  large-  size  paving  mixer  should  invariably  be 
erected  and  put  in  operation  under  the  direction  of  the 
manufacturer's  expert  service  men.  This  not  only  helps 
to  insure  perfect  installation  but  it  puts  the  responsibil- 
ity for  satisfactory  installation  on  the  mixer  manu- 
facturer. 

Operating  Paving  Mixers 

With  certain  general  requirements  common  to  good 
machine  operation  satisfied,  efficiency  in  operating 
paving  mixei-s  is  the  result  of  skillful  correlation  of 
machine  operations.  Not  including  automatic  opera- 
tions, such  as  timing  the  period  of  mixing  and  counting 
the  drum  revolutions,  there  are  fully  ten  machine  opera- 
tions in  producing  a  batch  of  concrete  dumped  on  the 
subgrade.  As  all  these  operations  have  to  be  accom- 
plished in  two  minutes'  time,  or  less,  including  one 
minute  mixing  time,  their  correlation  so  as  to  take 
advantage  of  every  moment  is  plainly  vital,  if  high  effi- 
ciency is  to  be  secured. 

Important  general  requirements  for  good  mixer 
operation  are  trained  operators,  convenient  means  for 
operation  and  care  not  to  overload : 

1.  Trained  paving*  mixer  operators,  whatever  their 
wages  reasonably  may  be,  will  save  the  contractor  money 
by  keeping  the  m.ichine  tuned  up;  by  forestalling  bre.'ik- 
downs  by  making  repairs  and  ri'plarements  before  fail- 
ure occurs,  and  by  pure  skill  in  manipulating  the  mixer. 

2.  Convenience  of  operation  retiuiifs  that  the  control 
levers  be  arranged  so  that  the  operator  need  do  little 
moving  about  and  located  where  he  can  watch  the 
operations  he  is  directing. 

3.  Overloading  is  universally  uneconomical  in 
operating  any  construction  equipment.  In  the  case  of 
paving  mixers  it  not  only  strains  the  machine  but   it 
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retards  the  mixing  action  with  positive  danger  to  the 
quality  of  the  construction. 

In  producing  a  batch  of  concrete  dumped  on  the  sub- 
grade  the  following  manually  directed  machine  opera- 
tions are  required:  fl)  Unloading  batchbox  into  charg- 
ing skips,  (2)  raising  the  skip,  (S)  admitting  the  water, 
(4)  shutting  off  the  water,  (5)  lowering  the  skip,  (6) 
opening  the  discharge  spout,  (7)  closing  the  discharge 
spout,  (8)  manipulating  boom  and  bucket  and  (9) 
moving  the  mixer  along  the  work.  Operations  one  and 
eight  are  in  part  independent  of  the  others  in  time  and 
of  course  moving  the  mixer,  (operation  nine)  occurs 
only  once  about  every  10  to  18  ft.  depending  on  whether 
distribution  is  by  chute  or  by  boom.  The  frequency  of 
moves  depends  on:  (1)  Size  of  mixer  and  batch,  (2) 
width  of  road  and  (3)  thickness  of  slab.  Time  co- 
ordination is  required,  then,  chiefly  in  operations  two  to 
seven  inclusive.  Analysis  by  specific  figures  shows  how 
close  this  time  co-ordination  is. 

Time  for  Various  Operations 

The  absolute  time  required  for  each  of  the  essential 
mixer  operations  is:  fl)  Loading  skip,  20  to  30  sec; 
(2)  mixing,  60  sec.  (The  specified  mixing  time  in  most 
states  is  1  min.  but  Pennsylvania  specifies  li  min.,  and 
North  Carolina  M  min.  The  Joint  Committee  on  Con- 
crete and  Reinforced  Concrete  recommends  li  min.  and 
it  is  quite  likely  that  state  highway  departments  will 
adopt  this  time  more  generally);  l3)  raising  skip,  12 
sec;  (4)  discharging  skip,  5  to  10  sec,  depending  on 
the  shape  of  the  skip,  its  angle  of  inclination  and  the 
wetness  of  the  sand;  (5)  lowering  skip,  5  sec;  (6)  dis- 
charging mixer,  15  to  30  sec.  depending  on  the  mixer 
and  the  consistency  of  the  batch;  (7)  distributing 
batch,  10  sec 

From  this  schedule  the  actual  minimum  possible  time 
per  batch  equals  time  discharging  skip  plus  mixing  time 
specified  plus  discharging  time  plus  about  10  sec.  lost 
by  even  the  most  skillful  operators.  Using  the  figures 
assumed,  this  summation  gives  a  batch  time  of  li  to 
2^  min.  During  this  same  period  the  skip  is  being 
lowered,  loaded  and  raised  for  a  coming  batch,  and  the 
boom  and  bucket  are  distributing  the  previous  batch. 

Such  close  correlation  of  mixer  operations,  as  has  been 
indicated,  requires  high  skill  in  operation  and  perfectly 
conditioned  mechanism.  These  are  both  furnished  by 
trained  operators  and  can  be  had  by  no  other  means. 
A  skilled  operator  by  overlapping  operations  will  add 
10  to  20  per  cent  to  the  number  of  batches  produced  per 
hour  by  unskilled  operation.  The  operator's  skill  shows 
in  (1)  having  one  batch  start  flowing  out  of  the  charg- 
ing skip  at  the  moment  the  discharging  of  the  previous 
batch  is  completed  (2)  opening  the  discharge  without 
loss  of  time  after  the  specified  time  for  mixing  has 
elapsed  and  (3)  closing  the  discharge  as  soon  as  the 
drum  is  empty  and  having  the  charging  skip  ready  to 
start  emptying  into  the  drum  at  the  same  time. 

Maintaining  Paving  Mixers 

Maintenance  has  two  purposes,  one  is  to  keep  the 
machine,  by  repairs  and  replacements,  always  in  con- 
dition for  operation  and  the  other  to  keep  it  tuned  up  to 
high  efficiency.  The  more  simple  the  machine  and  the 
fewer  its  moving  parts,  the  easier  both  kinds  of  mainte- 
.nance  is,  but  the  chief  factor  in  keeping  shutdowns  few 
and  repair  costs  low  is  the  care  and  skill  of  the  operator. 

Two  operating  conditions  which  increase  maintenance 


are  overloading  and  dirty  water.  Overstrain  in  the 
machine,  increases  wear  and  failures.  Clean  water 
reduces  boiler  repairs  and  cleaning  and  the  cutting  of 
valves.  With  these  conditions  looked  after,  there  are  no 
maintenance  requirements,  barring  accidents,  which 
can  not  be  met  by  making  periodical  inspections  and 
keeping  the  machine  clean. 

Fifteen  minutes  a  day  after  quitting  time  is  enough 
to  keep  a  mixer  reasonably  clean.  In  addition,  an  occa- 
sional half  day,  when  the  mixer  is  shut  down,  can  be 
very  profitably  spent  in  a  general  cleaning.  Unless  a 
paving  mixer  is  clean  it  is  difficult  to  judge  the  con- 
ditions of  the  working  parts;  grease  cups  may  be 
covered  and  go  empty  and  bearings  be  ci'acked  and  worn 
without  discovery  until  they  fail.  Also  when  a  break 
occurs  it  may  be  necessary  to  spend  valuable  time 
removing  concrete  before  repairs  can  be  made.  A  half- 
batch  of  stone  rotated  a  few  minutes  after  the  last  con- 
crete at  noon  or  night  has  been  mixed,  will  keep  the 
drum  scoured  and  a  good  brooming  at  night  will  clean 
the  outside  parts  easily,  particularly  if  they  have  been 
greased  to  prevent  the  dirt  from  sticking. 

Periodical  inspection  to  determine  the  condition  of 
every  part  of  the  mixer  and  prompt  replacements  of 
worn  parts  are  the  requisites  of  good  maintenance.  A 
careful  inspection  should  be  made  once  a  week  besides 
the  general  examination  given  daily  when  the  mixer  is 
cleaned.  With  reasonable  foresight  in  ordering  replace- 
ments, delays  can,  by  periodical  inspections,  be  reduced 
way  below  what  they  are  ordinarily. 

Care  of  Equipment 

Perhaps  the  most  important  maintenance  factor  in 
prolonging  the  life  of  a  mixer,  except  periodical  inspec- 
tion, is  its  proper  storage  when  shut  down  for  the 
winter.  The  following  procedure  will  meet  the  require- 
ments : 

Drain  all  water  from  the  boiler  and  engine  and  also 
from  the  piping  and  water  tanks.  This  should  be  done 
also  when  there  is  danger  of  freezing  overnight.  Pour 
about  one  gallon  of  cylinder  oil  into  the  boiler  and  a 
quart  of  oil  into  the  tanks;  fill  again  with  water,  then 
drain.  It  would  be  well  to  add  a  little  white  lead  to  the 
cylinder  oil,  just  enough  to  give  it  d  little  body. 

If  the  mixer  is  equipped  with  steam  power,  remove 
the  hood  from  the  boiler  and  clean  the  tubes  out 
thoroughly  with  a  wire  brush  and  swab  carefully  with 
oiled  waste  or  rags.  Cover  the  top  of  the  boiler  with 
canvas  and  tie  it  down  securely,  then  coat  the  inside  of 
the  fire  box  with  heavy  oil,  and  paint  or  oil  the  outside 
of  the  boiler. 

Whether  gasoline  or  steam  engine  is  used,  take  off  the 
cylinder  heads  and  coat  the  inside  of  the  cylinders  with 
white  lead  and  oil. 

All  hard  working  machinery,  especially  concrete 
machinery,  must  wear;  therefore,  examine  the  entire 
machine  carefully  and  try  out  all  the  working  parts  and 
replace  with  new  parts,  those  parts,  if  any,  which  are 
woni  enough  not  to  work  properly. 

By  overhauling  the  mixer  awd  replacing  all  worn 
parts  when  the  mixer  is  shut  down,  no  delay  will  be 
occasioned  by  having  to  make  repairs  when  ready  to  re- 
start the  mixer  in  the  spring.  This  should  not  be 
neglected  for  worn  machineiy  decreases  results,  and 
increases  delays  and  consequently  labor. 

After  the  machine  has  been  thoroughly  inspected  and 
overhauled,  coat  all  bright  parts  with  heavy  machine 
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oil,  or,  preferably,  cylinder  oil  containing  a  good  heavy 
body  of  white  lead.     Paint  the  rest  of  the  mixer. 

Grease  all  bearings  carefully  and  turn  the  machinery 
over  a  few  times  to  insure  that  the  inside  of  the  bear- 
ings are  thoroughly  coated.  Take  off  the  cables  and 
clean  them  thoroughly  with  kerosene,  then  pass  them 
through  a  bath  of  warm  lubricant. 

Clean  the  traction  chain  with  kerosene  and  coat  it 
with  heavy  oil.  If  possible  house  the  mixer  and  in  any 
circumstances  cover  it  with  tarpaulin. 

Finishing  Machine  Practice 

A  finishing  machine  strikes  off  or  spreads  the  con- 
crete, tamps  it  and  then  gives  the  final  finish  by 
mechanically  belting  the  surface.  The  essential  con- 
siderations in  selection  and  operation  are: 

(1)  Does  the  particular  type  of  machine  meet  with 
the  approval  of  the  engineer  under  whom  the  work  will 
be  done?  Many  state  specifications  say  that  finishing 
shall  be  done  by  an  approved  type  of  machine.  The  con- 
tractor should  be  sure  that  the  particular  one  which  he 
buys  has  the  approval  of  the  State  Highway  Department 
or  of  the  engineer  who  has  supervision  of  the  work. 

(2).  The  weight  of  a  finishing  machine  is  important; 
if  it  is  too  heavy,  it  may  cause  some  deformation  of  the 
forms  and  produce  an  uneven  surface.  It  must  be 
remembered  that  the  machine  produces  a  surface  in  con- 
formity with  the  top  of  the  side  forms,  and  any  irregu- 
larity in  these  will  show  in  the  finished  pavement ;  hence 
it  is  necessaiy  that  good  forms  be  used  and  that  they 
are  properly  set  and  braced.  Wood  forms  are  not  recom- 
mended for  machine  finishing.  The  proper  setting  of 
wood  forms  to  carry  a  machine  satisfactorily  means  a 
greater  cost  in  the  long  run  than  the  purchase  of  the 
proper  steel  forms.  In  buying  steel  forms,  however,  it 
should  be  remembered  that  there  are  the  heavy  and  the 
light  forms  the  light  forms  being  used  only  for  hand 
finishing  and  the  heavy  forms  being  used  for  both 
machine  and  hand  methods. 

(3)  For  efficient  operation,  the  finishing  machine 
should  be  controlled  from  either  side  of  the  road;  that 
is,  duplicate  controls  should  be  provided  so  that  the 
operator  can  run  it  from  either  side. 

(4)  Power  for  moving  the  machine  along  the  forms 
both  forward  and  backward  should  be  supplied  by  all 
four  wheels. 

(5)  The  machine  should  be  built  so  that  if  it  is  pur- 
chased for  one  width  of  road  and  later  on  the  con- 
tractor secures  a  road  of  different  width,  the  finisher 
can  be  changed  to  the  new  width  at  the  minimum 
expense  by  securing  only  the  cross  members.  In  other 
words,  the  trucks,  tran.smission,  moti%'e  power,  and 
operating  mechanism  should  be  standard  for  ail  widths 
of  machine.  In  purchasing  a  finishing  machine,  it  is  of 
rourse  necessary  to  specify  the  crown  of  the  road  for 
which  the  machine  will  be  used.  The  strike  off  and 
tamper  are  cut  to  give  this  required  crown  on  the 
finished  pavement. 

Adaptability  of  the  machine  for  a  special  type  of 
pavement  such  as  striking  off  both  courses  of  two  course 
roads,  and  striking  off  and  tamping  concrete  base  for 
bituminous  or  brick  pavements,  is  another  feature  which 
a  contractor  may  well  consider  in  buying  a  machine. 

The  capacity  of  the  machine  to  finish  concrete  is  in 
lineal  feet  rather  than  in  square  yards.  The  machine 
finishes  the  entire  width  of  the  road  at  one  operation, 
and  it  requires  practically  the  same  amount  of  striking 


and  tamping  to  finish  one  lineal  foot  of  10  ft.  road  as 
it  does  one  foot  of  20  ft.  road,  although  the  latter 
represents  twice  as  much  yardage.  As  a  general  rule, 
one  finisher  has  ample  capacity  to  take  care  of  the 
largest  paver.  There  are  some  conditions,  however, 
which  might  make  it  necessary  to  use  two  machines, 
where  the  rate  of  progress  in  lineal  feet  per  day  is 
abnormally  large,  or  where  specifications  require  a 
greater  amount  of  tamping  than  usual. 

Street  Railway  Used  for  Freight 
Container  Service 

Innovation  in   Cincinnati   Promises  New  Use  for 

Trolley  Lines.  Better  Freight  Delivery  and 

Lowered  Highway  Maintenance 

REHABILITATION  at  slight  cost  of  existing  inter- 
.  urban  street  railways  which  have  fallen  into  disuse 
through  a  variety  of  causes,  in  order  to  fit  them  for  a 
new  commercial  service,  and  release  from  highways  of 
a  certain  amount  of  destructive  motor-vehicle  traffic, 
thereby  lessening  highway  maintenance,  are  highly  pos- 
sible if  a  system  of  moving  package  freight  recently 
inaugurated  in  Cincinnati  becomes  widespread. 

Through  the  establishment  of  a  small  off-track  sta- 
tion in  dowm-town  Cincinnati,  linked  with  the  ooitlying 
rail  transfer  by  the  unit-container  motor-truck  system, 
the  Cincinnati,  Lawrenceburg  &  Aurora  Electric  Street 
R.R.  Co.,  whose  line  extends  from  Cincinnati  to  Aurora 
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FIG.    1.      MAP  OF  TEHRITORV    I.NCHTjED    IN   ELECTRIC 
RAILWAY  PACICVGE-FREIGHT  SERVICE 

and  Harrison,  Ind..  is  handling  package  freight  expedi- 
tiously through  the  use  of  demountable  mntainers  car- 
ried on  flat  cars.  The  motor-truck  equipment  and  serv- 
ice are  furnished  by  the  Cincinnati  Motor  Terminals  Co., 
which  utilizes  practically  the  same  system  as  employed 
by  that  company  in  the  interchange  of  less-than-carload 
freight  between  the  twenty-eight  main  and  sub-stations 
of  the  railroads  entering  Cincinnati.  This  system  was 
He.scribed  in  Engineerivg  News-Record,  March  11.  1920, 
•1.  508. 

The  essential  features  of  the  new  package-freight 
service  are  the  off-track  freight  station  which  is  located 
at  Third  and  Baymiller  Sts.  in  the  Cincinnati  originat- 
ing zone,  a  group  of  motor  trucks  with  chassis  designed 
especially  to  carry  demountable  containers,  and  a  street 
railway  car  reconstructed  to  carry  demountable  con- 
tainer.^. 

The  off-track  station  is  equipped  with  a  simple  steel 
superstructure  carrying  an  electric  hoist  for  h.'indling 
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FIG.  2.     MOTOR  TRUCK  WITH  CONTAINER  LEAVING 
OFF-TRACK  STATION 

demountable  containers.  Here  freight  is  received  from 
and  delivered  to  shippers.  It  is  conveyed  between  this 
station  and  Anderson's  Ferry  (see  Fig.  1),  the  terminus 
of  the  street  railway  and  the  rail  transfer,  in  containers 
carried  by  trucks.  At  the  rail  transfer  the  containers 
are  mechanically  interchanged  between  the  motor  truck 
and  the  flat  car  by  an  electric  hoist,  which  is  carried  on 
the  steel  superstructure  of  the  station. 

From  Anderson's  Ferry  sixteen  stations  on  the  elec- 
tric railway  are  reached  in  a  territory  previously  served 
largely  by  long-distance  motor  trucking,  steam-line  l.c.l. 
service  and  river  transportation.  By  the  new  service 
freight  is  received  at  the  Cincinnati  downtown  station 
at  noon  and  is  delivered  at  the  end  of  the  line  30  miles 
distant  three  hours  later. 

The  freight  received  at  the  off-track  station  platform 
is  run  into  the  containers  by  hand  trucks  through  end 
doors,  and  stowed  in  line-station  order,  allowing  quick 
side-door  unloading  of  individual  consignments  at  the 
various  rail  destinations.  The  lading  and  way  bills  are 
made  out  at  the  off-track  station  for  each  consignment 
and  an  abstract  of  the  shipments  in  each  container  is 
made  out  from  the  way  bills.  The  terminals'  company 
truck  driver  receipts  for  his  container  load,  as  repre- 
sented by  the  abstract,  taking  two  copies  of  the  abstract, 
together  with  the  coi'responding  way  bills,  to  the  rail 


transfer.  There  he  retains  one  receipted  copy  of  the 
abstract  when  his  load  is  received  by  the  container- 
train  crew.  All  the  freight  carried  in  the  containers 
by  the  terminals  company  is  under  the  railroad's  seal. 

According  to  the  schedule  being  followed  at  the  pres- 
ent time  two  truck  chassis  arrive  at  the  off-track  sta- 
tion at  11 :55  a.m.,  and  leave  with  container  loads  five 
minutes  later,  one  container  loaded  with  freight  for  the 
main  line  and  one  with  outgoing  freight  for  the  Harri- 
son branch.  At  12 :40  p.m.  the  trucks  arrive  at  the 
tei'^nsfer  where  the  demountable  containers  are  ex- 
changed for  return-load  containers,  loaded  with  incom- 
ing freight,  from  the  flat  car.  The  distance  between 
the  off-track  station  and  the  rail  transfer  is  6.1  miles 
and  the  route  lies  through  lA  miles  of  city  traffic. 

Before  the  trucks  arrive  at  the  rail  transfer  the  two- 
man  crew  of  the  container  fiat  car  has  already  mechani- 
cally unloaded  the  incoming  containers  from  the  flat  car 
and  placed  them  on  wooden  horses,  awaiting  the  trucks. 
The  use  of  horses  increases  the  operating  flexibility. 
Upon  the  trucks'  arrival,  the  flat-car  crew  loads  the 
outbound  containers  from  the  trucks  to  the  flat  car  and 


FIG.  3.     IXTERCHANGE  BEING  MADE  AT  RAIL,  TRANSFER 


FIG.  4.     SUPERSTRUCTURE  WITH  ELECTRIC  HOISTS 
AT  RAIL  TRANSFER 

trailer,  and  then  loads  the  incoming  container  from  the 
horses  to  the  trucks.  Five  minutes  is  sufficient  time  in 
which  to  make  each  of  these  mechanical  interchanges. 
The  trucks  with  their  return  load  are  due  at  the  off- 
track  station  at  1:30  p.m.  The  chassis  are  then  released 
to  the  Cincinnati  steam-line  freight-interchange  service 
and  the  containers  are  returned  to  the  downtown  station 
and  set  upon  horses  to  be  loaded  for  the  next  day's  trip. 

The  flat-car  container  is  operated  by  a  motorman  and 
a  conductor,  who  handle  the  containers  at  the  rail  trans- 
fer and  unload  freight  from  the  containers  at  the  proper 
line  destination.  They  also  make  store-door  deliveries 
to  and  collections  of  light  consignments  from  shippers 
adjacent  to  the  rail  stations. 

At  Valley  Junction  (see  Fig.  1)  the  trailer  is  dropped 
off  for  a  haul  over  the  Harrison  branch  by  a  passenger 
car.  The  self-driven  container  car  proceeds  along  the 
ether  branch  to  Aurora.  Both  termini  are  reached  be- 
fore 3  p.m.  On  the  return  trip  freight  consignments 
are  loaded  into  the  containers  without  regard  to  line- 
station  order,  since  all  consignments  are  segregated  at 
the  Cincinnati  off-track  station.  If  there  is  but  one 
container  for  Aurora  and  one  for  Harrison  the  second 
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container  on  the  motor  flat  car  leaves  Anderson's  Ferry 
empty,  but  is  used  to  receive  volume  commodities  at 
local  way  points. 

In  addition  to  the  regular  business,  retail  dealers 
along  the  rail  line  use  the  service  to  secure  emergency 
shipments  from  Cincinnati  to  cover  shortages.  The 
dealer  telephones  the  nearest  rail  station  from  which 
the  order  is  relayed  by  the  railroad's  private  wire  to  the 
Cincinnati  station.  From  there  the  agent  transmits  the 
call  to  the  wholesaler  and  the  consignment  is  delivered 
to  the  oflf-track  staticm.  It  is  possible  for  a  shipment 
requested  by  a  retailer  at  the  end  of  the  line  before 
11  a.m.  to  reach  him  by  3  p.m.  the  same  day. 

The  amount  of  freight  now  being  handled  is  consider- 
able. By  Jan.  10,  1922,  a  sustained  daily  average  of 
9,000  lb.  outbound  freight  had  been  reached,  in  addition 
to  a  fluctuating  inbound  agricultural  commodity  move- 
ment of  from  1,000  to  12,000  lb.  daily.  Thus  it  has  been 
necessary  occasionally  to  use  an  additional  truck  chassis. 
However,  the  service  usually  requires  but  two  of  the 
three  containers  provided. 

At  both  the  oflf-track  and  rail-transfer  stations  the 
superstructures,  provided  to  carry  the  motor  terminals' 
electric  hoists,  are  of  standard  I-beam  and  channel  sec- 
tions with  10-in.  channels  serving  both  as  beams  and 
rails  for  the  hoists.  One  departure  from  the  construc- 
tion at  the  off-track  station  is  noted  at  the  rail  transfer. 
The  channel  trolley  rails  extend  over  the  loading  track. 
For  this  provision  it  was  necessary  only  to  raise  the 
roof  of  the  old  passenger  shed  slightly. 

The  outside  platform  at  the  off-track  station  contains 
382i  sq.ft.  and  the  platform  under  cover  748i  sq.ft. 
exclusive  of  the  small  office  at  the  rear.  This  flor  area 
is  extended  to  l,028i  sq.ft.  by  the  addition  of  the  floor 
area  contained  in  the  two  demountable  bodies.  An  esti- 
mate is  made  that  this  fixed  plant  is  capable  of  passing 
160  tons  of  freight  per  8-hr.  shift. 

Mobile  Equipment 
The  mobile  equipment  consists  of  a  five-ton  truck 
chassis,  six  unit  containers,  a  flat  car  and  a  trailer. 
The  truck  and  containers  are  of  the  same  standard  as 
employed  in  Cincinnati  for  steam-line  l.c.l.  interchange 
service,  except  that  the  bodies  are  provided  with  sliding 
side  doors.  For  this  purpose  angles  are  extended  back 
from  the  side  doors  of  the  container  at  the  top  and  bot- 
tom, the  door  is  divided  at  the  center,  and  a  door-stop 
arrangement  similar  to  that  found  in  the  ordinary  box 
car  is  used.  The  containers  are  17  ft.  6  in.  lomg,  8  ft. 
wide,  and  7  ft.  3}  in.  high,  inside  dimensions. 

The  electrically-driven  container  flat-car  has  controls 
and  trolleys  at  both  ends.  An  old  passenger  car  was 
remodeled  for  the  purpose  at  a  total  cost  of  about  $.500. 
The  body  was  removed,  the  car  was  cut  in  two,  and 
extended  about  3  ft.  to  provide  the  platform  length  for 
two  containers.  Steel  angles,  3x3  in.,  are  secured  to 
the  floor  of  the  car  laterally  and  longitudinally  to  hold 
the  containers  securely.  The  car  is  59?  ft.  long  overall. 
The  trailer  is  a  simple  steel  frame  20  ft.  long. 

It  is  pointed  out  by  B.  F.  Fitch,  president  of  the 
Motor  Terminals  Co.,  and  chairman  of  the  board  of  the 
Cincinnati  Motor  Terminals  Co.,  that  the  next  logical 
extension  of  the  service  in  the  establishment  of  famers' 
I  off-track  station.s  near  stations  along  the  rail  line.  Such 
'  platform  stations  would  serve  as  receiving  and  assembly 
points  for  farm  products  and  also  as  delivery  points  for 
unit-load  consignments  of  shipments  destined  for  rural 


delivery.  Emphasis  is  placed  upon  the  fact  that  the 
establishment  of  these  platform  stations  would  doubtless 
remove  from  highways  a  large  percentage  of  long-dis- 
tance heavy  haulage,  thereby  lessening  highway  main- 
tenance charges. 

It  is  further  pointed  out  that  off-track  station  opera- 
tion is  possible  in  handling  freight  on  any  interurban 
railroad  whether  or  not  the  rails  reach  the  central  trafliic 
originating  area  of  the  city. 

Rates  charged  shippers  for  the  Cincinnati,  Lawrence- 
burg  &  Aurora  freight  sei'vice  average  about  45c.  per 
100  lb.,  according  to  the  distance  and  the  commodity 
classification.  Such  rates  are  identical  with  steam-line 
rates  for  a  service  that  has  proved  faster  than  express. 

The  motor-truck  service,  containers  and  hoists  are 
leased  to  the  Cincinnati,  Lawrenceburg  &  Aurora  R.R. 
by  the  Cincinnati  Motor  Terminals  Co. 


Dog  Team  Part  of  Tunnel  Job  Equipment 

IN  ORDER  to  carry  on  all-year-round  construction 
on  the  13.6-mile  tunnel  that  is  to  bring  additional 
water  supply  to  Huntington  Lake  for  power  purposes, 
the  Southern  California  Edison  Co.  operates  camps  on 
both  sides  of  the  mountain  range  through  which  the 
tunnel  passes.  The  road  to  the  adits  on  the  far  side 
of  the  range  leads  through  a  pass  at  elevation  9,300 
ft.  and  is,  of  course,  not  passable  during  the  winter 


DOG  TEAM  IN  SERVICE  ON  CALIFORNIA  TUNNEL  JOB 

months.  In  fact  it  has  not  even  been  found  desirable 
to  attempt  to  maintain  a  telephone  line  and  all  communi- 
cation is  carried  on  by  means  of  radio. 

To  afford  means  of  winter  transport  in  emergencies 
and  to  regularly  carry  the  mail  when  the  wagon  road 
is  impassable,  the  company  brought  a  dog  team  and 
driver  from  Alaska  which  is  now  operating  through 
the  pass  for  the  second  season.  The  psychological  effect 
on  the  considerable  number  of  men  in  the  lemote  camps 
has  been  found  to  fully  justify  the  maintenance  of  the 
dog  team.  Seven  dogs  are  ordinarily  used  and  the  reg- 
ular schedule  is  a  one-way  trip  daily  over  the  ten  miles 
between  camps  60  and  61.  In  either  direction  this 
trip  includes  a  climb  of  about  2.000  ft.  to  cross  the 
high  pass.  When  snow  conditions  are  not  unfavorable, 
the  team  can  take  a  load  of  500  or  fiOO  lb.  over  this 
route.  Although  complete  hospital  equipment  is  main- 
tained at  the  remote  camp  headquarters,  a  comfortable 
litter  for  the  injured  can  be  arranged  nn  the  sled. 

The  dog  sledge  is  not  used  for  carrying  in  ordinary 
camp  supplies,  these  being  taken  in  by  trucks  before 
the  snow  flies.  As  an  example  of  the  quantities  re- 
quired, when  camp  61  was  visited  by  a  representative 
of  this  .lournal  in  November,  112  dressed  beeves  were 
hanging  in  the  meat  house. 
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Plan  to  Bridge  Hudson  River  at 
Anthony's  Nose 

Highway  Crossing  to  Be  Built  by  Company — Will 

Have  1,650-ft.  Suspension  Span — Tolls 

and  Recapture  Provisions 

A  1,650-ft.  suspension  highway  bridge  across  the 
Hudson  River  40  miles  above  New  York  is  projected 
by  the  Terry  &  Tench  Co.,  contractors,  and  associates. 
A  bill  now  in  the  state  legislature  proposes  to  charter 
a  company  under  the  name  Bear  Mountain  &  Hudson 
River  Bridge  Co.,  to  build  the  bridge  and  operate  it  for 
thirty  years  as  a  toll  structure,  the  bridge  to  become 
the  property  of  the  state  at  the  end  of  that  time. 

Fig.  1  herewith  indicates  the  relation  of  the  proposed 
crossing  3  mi.  above  Peekskill,  to  New  York  City  and 
the  lower  section  of  the  Hudson  lying  between  New 
York  and  Poughkeepsie,  together  with  the  main  roads 
of  this  region.  Opposite  Peekskill  lies  the  central  part 
of  the  Interstate  Palisades  Park;  Bear  Mountain,  ris- 
ing from  the  west  bank  of  the  Hudson  directly  opposite 
Anthony's  Nose  on  the  east  bank,  is  the  main  resort 
point  of  the  park.  The  proposed  crossing  is  at  one  of 
the  narrowest  points  of  the  Highlands  sections  of  the 
river,  and  is  described  by  Mr.  Sherwin  as  the  most 
southerly  location  along  the  Hudson  for  a  highway 
bridge  of  reasonable  cost. 

At  the  same  site  a  railway  bridge  was  projected 
fifty  years  ago,  under  the  name  of  Hudson  River 
Suspension  Bridge  &  New  England  Railway  Co.,  though 
the  projectors  of  the  present   highway  bridge  scheme 
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PIG.  2.     SKETCH  OF  BRIDGE  ;  LOOKING  DOWNSTREAM 
Anthony's  Nose  at  Left,  Bear  Mountain  at  Right 


were  not  aware  of  this  prior  location  and  rights  until 
they  learned  of  it  in  the  course  of  working  out  the 
details  of  their  project.  It  is  said  that  construc- 
tion of  the  highway  bridge  will  not  render  impossible 
the  future  construction  of  a  railway  crossing  alongside 
under  the  originally  acquired  right-of-way   easements. 


FIG.    1.      MAIN  HIGHWAYS   CONNECTING   WITH   PROPOSED 
PEEKSKILL  BRIDGE 

No  highway  bridge  now  crosses  the  Hudson  in  the 
150  miles  or  more  south  of  Albany,  and  the  active  pas- 
senger and  vehicle  traffic  is  handled  altogether  by 
ferries.  These  are  badly  crowded  in  summer,  and  in 
fact  are  greatly  inadequate 
for  the  service  required.  While 
estimates  of  the  probable  traf- 
fic across  the  bridge  have  not 
been  made  in  definite  figures, 
it  is  believed  certain  that  the 
bridge  will  easily  pay  for 
itself. 

Features  of  the  Structure — 
Rock  lies  exposed  at  the  shore 
line  on  either  bank,  and  the 
hillsides  rising  directly  from 
the  water's  edge  provide  direct 
anchorage.  The  span  between 
towers  located  at  the  water's 
edge  will  be.  1,650  ft.  The 
clearance  height  will  be  135  ft. 
The  chartering  bill  fixes  the 
minimum  roadway  width  at 
22  ft.  with  two  4-ft.  sidewalks 
in  addition,  but  the  floor  may 
be  made  considerably  wider 
than  this,  as  the  long  span 
requires  a  wide  deck.  Wire- 
cable  construction  is  specified 
in,  the  bill.  The  structure  is 
to  be  proportioned  for  a  load- 
ing of  70  lb.  per  sq.ft.  on  the 
roadway  and  50  lb.  per  sq.ft. 
on  the  sidewalks  and  for  a  concentrated  load  of  30  tons. 
The  design  sketched  in  Fig.  2  is  subject  to  modification. 
Tolls  and  Recapture — Maximum  toll  rates  are  to  be 
fixed  in  the  charter  at  figures  corresponding  to  present 
ferry  charges.  The  figui'es  range  from  15c.  for  foot 
passengers  to  $1.75  for  automobile  trucks. 
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Thirty  years  after  its  completion  the  bridge  is  to 
become  the  property  of  the  state.  The  state  may  acquire 
the  property  before  this  time  by  condemnation,  or  at 
five-year  intermediate  periods  by  paying  stipulated  sums 
ranging  from  $4,500,000  at  the  end  of  the  first  five 
years  to  $2,000,000  at  twenty-five  years  from  completion. 

The  total  cost  is  estimated  at  $5,000,000.  The  project 
includes  building  a  road  about  2i  miles  long  running 
eastward  from  the  east  end  of  the  bridge  to  connect 
with  the  Albany  Post  Road,  which  at  this  point  is  some 
distance  back  from  the  river,  and  a  road  300  yd.  long  at 
the  west  end  to  reach  the  state  highway  running  north 
and  south  along  the  west  bank  of  the  river. 


Lesson  of  Chicago  Grain  Elevator 
Explosion;  1921 

Dust  to  be  Excluded  and  Not  Merely  Removed 

— ^Bins  Covered — No  Basement — Light 

Walls  Used  for  Superstructure 

By  David  J.  Price  and  Hylton  R.  Brown 

Kngineer  in  Charge  Development  Work  and  Assistant 

in  Grain  Dust  Explosions.  Bureau  of  Chemistry. 

I'.  S.  Department  of  Agriculture 

THE  dust  explosion  in  the  10,000,000-bushel  North- 
western grain  elevator  at  Chicago,  in  March,  1921, 
was  marked  by  such  extreme  violence  as  to  give  special 
interest  to  the  investigation  made  subsequently  by  the 
Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture. 
The  property  and  grain  loss  approximated  $3,750,000, 
but  only  six  lives  were  lost  as  the  accident  occurred 
en  a  Saturday  night,  when  only  the  night  force  was  at 
the  plant.  This  elevator  and  the  accident  were 
described  in  Engineering  News-Record  of  March  31  and 
April  14,  1921,  pp.  560  and  634.  The  cau.se  was  noted 
in  the  issues  of  Nov.  3  and  24,  pp.  719  and  847,  in 
extracts  from  a  paper  by  David  J.  Price  ("Journal"  of 
the  Western  Society  of  Engineers,  December,  1921"). 

Swamp  gas,  presumably  containing  marsh  gas  or 
methane,  was  detected  during  the  foundation  construc- 
tion, but  there  is  no  indication  that  this  was  a  factor 
in  the  extent  of  the  explosion.  However,  the  U.  S. 
Eureau  of  Mines  has  found  that  a  small  proportion  of 
methane  increases  the  inflammability  of  coal  dust  and 
this  would  be  true  probably  of  grain  dust.  In  rebuilding 
the  elevator,  this  gas  was  again  noled,  suggesting  the 
desirability  of  definite  control  by  ventilation. 

Dust  conditions  at  the  Northwestern  elevator  are 
assumed  to  have  been  about  the  same  as  at  the  average 
torminal  elevator.  There  was  dust  collecting  equip- 
ment, but  as  conjinercial  regulations  prohibit  the  re- 
morval  of  dust  before  grain  is  weighed  it  is  impossible 
to  prevent  dust  accumulation  in  a  large  elevator. 

Men  were  at  work  cleaning  the  driers  and  undoubt- 
edly a  large  quantity  of  dust  had  been  thrown  into 
suspension.  It  is  believed  that  the  explosion  wa.s  caused 
by  fire  in  one  of  the  driers,  and  the  cleaning  of  the 
garner.s  above  the  driers  created  the  dust  cloud  through 
which  the  flame  propagated  to  the  basement  of  the 
working  house,  where  the  first  heavy  explosion  occurred. 
There  were  at  least  two  distinct  explosions,  the  second 
and  heavier  one  about  ten  seconds  after  the  first.  The 
first  explosion  must  have  been  quite  heavy,  although 
small  in  comparison  with  the  second  bla.st  which 
wrecked  the  greater  part  of  the  plant.  An  engineer 
living  near  the  elevator  reported  that  he  heard  a  number 
of  small  explosions  between  the  two  heavier  explosions. 


From  the  results  of  previous  explosions  and  consid- 
ering the  fact  that  this  was  probably  the  most  violent 
dust  explosion  in  this  country,  it  was  felt  that  the 
terrific  shock  had  probably  weakened  the  entire  struc- 
ture. However,  the  foundations  and  sections  of  the 
walls  seem  to  have  been  undamaged  and  this  will  make 
possible  the  rapid  repairing  of  the  plant.  For  several 
years  the  Bureau  of  Chemistry  has  been  recommending 
light  wall  construction  for  plants  where  it  has  been 
impossible  to  adopt  sufficient  precautions  to  effectively 
guard  against  explosions.  At  the  time  this  elevator 
was  being  built  the  cement  gun  process  of  building 
walls  on  wire  mesh  or  steel  frames  was  coming  into 
general  use,  and  the  use  of  180,000  sq.ft.  oi  exterior 
wall  of  this  type  was  one  of  its  construction  features, 
as  noted  in  Engineering  News-Record,  April  25,  1918, 
p.  819.  One  of  the  novel  featui-es  of  this  work  was 
the  use  of  spring  washers  to  attach  the  wire  mesh  to 
the  steel  frame  work.  This  proved  to  be  satisfactory, 
for  when  the  walls  were  blo^vn  off  many  of  the  washers 
remained  fastened  to  the  steel  beams.  This  explosion 
proved  that  light  wall  construction  is  advisable  under 
certain  conditions  and  prevents  the  building  up  of  high 
pressures  when  an  explosion  occurs.  The  destruction  of 
the  light  walls  relieved  the  pressure  and  prevented 
serious  injury  to  the  structural  steel  framework. 

An  excellent  opportunity  was  presented  to  observe  the 
protection  which  covered  bins  afford.  The  storage  sec- 
tion of  the  elevator  and  the  river  house  where  the  bins 
were  not  covered  were  heavily  damaged,  but  the  working 
house,  in  which  the  bins  were  floored  over,  was  damaged 
less  than  any  other  section  of  the  elevator  proper.  In 
the  storage  section,  where  the  bins  were  open  and  the 
flames  could  spread  from  one  tank  to  another,  at  least 
fifteen  of  the  concrete  bins  were  completely  destroyed. 
All  storage  bins  should  be  covered  and  vented  to  the 
open  air,  with  no  direct  communication  between  them. 

The  tremendous  violence  evidenced  in  the  basement 
of  the  storage  section  of  the  elevator  bears  out  the 
recommendation  previously  made  by  the  Bureau  of 
Chemistry  that  grain  elevators  should  be  constructed 
without  a  basement  and  with  light  walls  or  curtain  doors 
to  prevent  the  building  up  of  excessive  pressure  under- 
neath the  bins  in  case  an  explosion  occurs.  The  drier 
house  and  the  track  shed,  practicall.v  a  part  of  the 
working  house,  were  a  total  loss.  After  the  explosion 
scarcely  a  piece  of  structural  steel  which  helped  to  form 
the  framework  of  this  part  of  the  plant  could  be  found 
in  its  original  shape. 

Vents  should  be  provided  on  all  elevator  heads  to 
permit  the  release  of  any  pressure  built  up  within  the 
lofter  legs,  should  an  explosion  occur.  All  ledges  or 
surfaces  where  dust  may  accumulate  in  the  building 
should  be  inclosed  or  beveled  at  such  an  angle  that  it 
will  be  impossible  for  large  quantities  of  dust  to  accu- 
mulate on  them.  Electric  lamps  in  dusty  atmospheres 
should  be  protected  with  vapor  proof  globes  and  heavy 
guards.  In  large  plants  it  is  often  ;idvisable  tn  use 
several  small  separate  dust  collecting  units  instead  of 
one  large  system.  The  complete  destruction  of  the  large 
dust  settling  chamber  installed  between  the  working 
house  and  the  storage  section  at  the  Northwestern 
elevator  indicates  that  such  installations  should  be  at 
some  distance  from  the  main  plant. 

Good  housekeeping  is  essential  for  the  prevention  of 
dust  explosions  and  cleanliness  is  the  most  important 
recommendation  in  ffiiarding  against  such  disasters. 
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Letters  on  the  Knickerhocl^er  Theater  Failure 

Comments  by  Correspondents  on  Cause  of  Collapse  and  on  Means  of  Assuring 
Safety  of  Engineering  Structures — North  End  Joint  of  Main  Truss  Buckled 


Responsibility  and  Pay 


Sir — Your  editorial  in  the  issue  of  Feb.  2,  p.  179,  headed 
"Responsibility  and  Pay,"  is  to  the  point.  In  this  city  the 
building  inspector's  office  has  no  engineer  connected  with  it, 
and  consequently  structural  engineering  designs  receive  only 
the  most  elementary  checking. 

I  might  add  that  I  think  2.5  lb.  per  sq.ft.  too  light  for  roof 
loadg,  especially  for  buildings  used  for  public  assembly.  I 
have  had  some  experience  with  dowjispouts  clogging  up  or 
freezing,  and  water  backing  up.  F.  M.  Weakley, 

Norfolk,  Va.,  Feb.  4.  Civil  Engineer. 


Defeciive  Wall  Construction 

Sir — It  seems  to  me  from  the  information  given  concern- 
ing the  Knickerbocker  Theater  disaster  that  the  failure  is 
from  the  same  cause  that  has  produced  a  number  of  minor 
failures,  or  from  a  combination  of  this  cause  with  another 
which  has  some  major  failures  to  its  credit.  In  fact  I  know 
of  very  serious  failures  caused  by  each  of  these  faults.  The 
faults  to  which  I  refer  are  both  faults  in  design;  that  is, 
they  are  due  to  conditions  for  which  the  designer  is  respon- 
sible. One  fault  is  the  use  of  hollow  tile  or  blocks  as  the 
material  of  a  bearing  wall,  particularly  when  the  hollows 
are  placed  in  a  vertical  position.  The  other  fault  is  a  com- 
posite bearing  wall  of  a  yielding  and  a  rigid  layer. 

In  Engineering  Nev:!S,  Mar.  31,  1910,  I  referred  to  two 
chimney  failures  that  seemed  to  be  due  to  the  use  of  per- 
forated blocks,  the  hollow  spaces  being  vertical.  I  called 
attention  to  the  practical  impossibility  of  securing  any  con- 
tinuity of  the  compressed  portions  of  the  wall  since  it  is 
not  possible  to  make  the  ribs  come  over  one  another  in  a 
wall,  and  it  is  further  impossible,  in  the  ordinary  way,  to  get 
any  mortar  between  these  narrow  ribs  if  they  were  over 
one  another.  In  Architecture  and  Building,  July,  1912,  in  a 
series  of  articles  on  failures  in  building  construction  and 
their  lessons,  I  referred  to  a  number  of  failures  of  a  minor 
character  that  were  due  to  these  causes.  In  one  case  a  brick 
wall  had  a  cast-stone  veneer;  the  veneer  cracked  and  spalled, 
showing  that  the  wall  load  was  being  carried  by  the  veneer. 
In  another  case  a  concrete  column  or  pier  had  a  cast-stone 
veneer.  In  another  case  a  rubble  stone  wall  had  a  cut-stone 
veneer.  In  another  case  a  brick  wall  had  a  terra  cotta 
veneer. 

Some  time  ago  I  was  called  in  on  a  case  where  a  large 
section  of  reinforced-concrete  work  collapsed.  The  concrete 
beams  and  slabs  were  supported  on  walls  that  in  part  were 
built  of  two  layers,  a  facing  of  hard  brick  with  thin  mortar 
joints  and  backing  of  common  brick  with  thick  joints.  Some 
walls  were  a  combination  of  brick  and  tile.  I  came  to  the 
conclusion,  with  good  reason  to  substantiate  me,  that  this 
particular  failure  was  due  to  the  yielding  of  the  brick  back- 
ing under  the  load  and  the  consequent  buckling  of  the  wall 
and  its  collapse. 

The  walls  of  the  Knickerbocker  Theatre  were  composed  of 
tile  presumably  faced  with  brick.  The  tile  seems  to  have 
been  laid  with  hollows  vertical,  judging  by  the  photographs. 
The  main  truss  supporting  the  roof  rested  on  the  tile  portion 
of  the  wall  on  bearing  beams  and  made  a  sharp  or  acute 
angle  with  the  wall.  A  little  yielding  of  his  support  would 
give  the  seat  a  slant  that  would  account  for  the  trues  slip- 
ping off  laterally,  and  the  kick  of  the  truss  would  account 
for  the  outward  lean  and  for  the  crack  in  the  comer  of  the 
building  where  the  curved  wall  is  broken  away. 


A  large  truss  such  as  this  without  a  pilaster  nr  pier  under 
it  is  bad  construction.  Supporting  heavy  loads  on  the  inner 
tile  shell  of  a  well  is  also  bad  construction. 

Pittsburgh,  Feb.  7.  Edward  Godfrey. 


Curved  Wall  Displaced  by  Expansion 

Sir — In  your  descriptions  of  the  Knickerbocker  Theater 
you  show  that  one  of  the  walls  was  built  on  a  curve. 

Some  years  ago  the  Lighthouse  Department  built  a  high 
brick  wall  around  its  property  at  St.  George,  Staten  Island, 
and  though  it  was  built  amply  thick  a  great  deal  of  trouble 
was  experienced  with  that  part  of  the  wall  that  was  built 
on  a  curve,  on  the  street  line.  In  spite  of  heavy  anchors 
which  were  put  in  to  hold  it,  the  wall  shoved  out  at  the 
curve  and  leaned  over  the  sidewalk  to  an  alarming  degree, 
so  much  so  that  it  was  really  surprising  that  it  did  not 
topple  out  into  the  street. 

This  displacement  of  the  masonry  was  explained  by  pro- 
gressive expansion:  as  the  wall  expands  with  the  rise  in 
temperature,  it  shoves  out  at  the  curve,  but  the  succeeding 
contraction  does  not  pull  the  wall  back  into  place,  because 
the  masonry  has  not  sufficient  tensile  strength.  The  same 
action  can  be  seen  to  a  greater  degree  in  heating  furnaces 
in  forge  shops  and  steel  mills,  It  occurs  to  me  that  such 
action  may  have  shoved  the  theater  wall  out,  and  permitted 
the  trusses  to  become  unseated. 

In  any  case  where  trusses  are  seated  on  masonry  walls 
instead  of  being  directly  connected  to  steel  columns,  the 
trusses  should  be  secured  by  means  of  rods  running  through 
the  walls  and  fastened  to  clamps  on  the  outside. 

East  Aurora.  N.  Y.,  FRANK  C.  B(HS, 

Feb.  8  Engineer. 


Buckling  of  End  Gusset  of  Main  Truss 

Sir — An  independent  investigation  of  the  Knickerbocker 
Theater  roof  collaipse,  which  the  courtesy  of  Col.  Charles 
Keller,  Engineer  Commissioner  of  the  District  of  Columbia 
enabled  the  writer  to  carry  out,  has  led  to  the  discovery 
of  some  impoi-tant  findings  of  fact  and  deductions  differing 
from  those  presented  hitherto.  They  point  to  a  decidedly 
unusual  type  of  failure  and  give  warning  of  a  structural 
danger  rarely  thought  of.  Apart  from  this  particular 
danger,  the  wreckage  showed  many  inexcusable  digressions 
from  accepted  engineering  practice  in  the  detailing  and 
fabrication  of  trusses  and  column  connections,  to  say  noth- 
ing about  radical  departure  fixmi  the  truss  dimensions  indi- 
cated on  final  stress  sheet  and  framing  plans. 

One  vital  fact  has  been  determined  and  almost  universally 
acknowledged  by  the  engineers  who  have  investigated  this 
disaster:  the  separation  of  the  north  end  of  Truss  T-11  from 
its  bearing  on  the  Columbia  Road  wall  occurred  very  early 
in  the  sequence  of  events  leading  from  the  initial  failure  to 
the  general  collaipse  of  the  tniss  system  and  superposed  con- 
struction. Professional  opinions  differed  only  in  the  develop- 
ment of  intricate  combinations  of '  circumstances  and 
hypothetical  local  failures  at  various  points  in  the  structure 
that  might  conceivably  have  brought  about  this  separation. 

A  trus  concentration  in  excess  of  100,000  lb.  upon  a  45° 
skew  bearing  was  seated  on  the  top  flange  of  a  single  20-in. 
I-beam  with  no  intermediate  bearing  plate  to  protect  the 
flanges  of  the  relatively  light  12-in.  channels  of  the  truss 
chord.    Cover-plate  joints  were  not  spliced  in  either  chord 
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of  Truss  T-11  but  had  at  least  i  in.  clearance,  and  at  both 
ends  of  the  same  trass  the  battei'-post  members,  comprising 
two  12-in.  channels  back  to  back  and  a  12  :c  i=dn.  cover  plate, 
depended  wholly  upon  the  strength  and  lateral  stiffness  of  a 
single  J-in.  gusset  plate  for  their  connection  with  its  upper 
and  lower  chords.  A  preponderance  of  evidence  indicates 
that  the  disaster  was  primarily  caused  by  the  ImckUng  of  an 
an  unsupported  f/usset  plate  and  the  torsional  failure,  in  its 
first  panel  length  adjacent  to  the  skew  bearing  on  the 
Columbia  Road  wall,  of  the  lower  chord  of  Truss  T-11. 

Examination  of  the  bearing  beam  revealed  two  deeply 
lust-marked  pressure  lines  directly  across  its  top  in  a 
diagonal  direction  corresponding  with  the  original  axis 
of  Tinass  T-11  but  measuring  S  in.  apai-t  at  the  front  edge 
of  bearing  and  exactly  1  in.  apart  where  they  become 
obscure  just  P  in.  further  back  on  the  beam.  These  pressure 
marks  were  caused  by  the  concentration  of  load  on  the 
inside  edges  of  the  lower  flanges  of  the  two  12-in.  channel 
sections  making  up  the  lower  chord  of  tniss  T-11,  and 
a*  J-in.  gusset  plates  were  used  thi'oughout  those  lines 
should  have  been  exactly  h  in.  apart  «nd  parallel  instead 
of  widely  divergent  in  both  directions  from  the  original 
truss  axis.  The  evidence  is  conclusive  that  this  marked 
distortion  or  spreading  of  the  flanges  of  those  lowea--chord 
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up.  The  guisset  plate  in  question  was  of  adequate  size  to 
carry  the  entire  tniss  load  imposed  upon  it  in  direct  axial 
compression,  but  owing  to  its  location  in  the  central  plane 
or  axis  of  the  trass  it  had  practically  no  lateral  stiffness. 
As  the  adjacent  channel  sections  in  both  upper  and  lower 
chords  and  batter  posts  were  fabricated  with  at  least  i  in. 
clearance  between  them  and  probably  more,  there  was 
apparently  no  provision  made  against  the  buckling  or  the 
bending  of  the  gusset  plate  at  either  of  these  critical  points 
in  structure. 

Hence,  a  load  in  excess  of  100,000  lb.  transonitted  through 
the  batter  post  at  the  north  end  of  truss  T-11  was  balanced 
practically  on  a  knife  edge  that  was  slowly  turning  over 
toward  the  east  or  in  a  clockwise  direction  on  its  skew 
bearing.  Just  as  soon  as  an  appreciable  bending  moment 
was  created  in  the  gusset  plate,  it  reacted  first  as  a  column 
5  in.  in  height  and  J  in.  in  least  diameter  (computed  as 
practically  unsupported  between  centers  of  adjacent  lines 
01  i-ivets  in  the  two  members  it  connected),  and  then  buckled 
to  the  east  under  the  rapidly  increasing  bending  moment 
produced  by  the  trass  load.  These  forces  of  over  100,000 
lb.,  acting  in  opposite  directions  but  not  in  the  same  straight 
line  by  reason  of  the  increasing  inclination  of  the  lower 
chord  members  and  the  increasing  bend  in  the  gusset  plate, 
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NORTH    PART    OF    MAIN    TRUSS,    KNICKERBOCKER    THEATER    ROOF,    AS    BUILT 
The   main   truss,   Til,   hatl   six   panels,   with   subsidiary   trussis  connected   at   the   first,   third   and   fifth   panel-points.     Truss  T12. 
■nnecting  at  the  first  panel-point,  was  the  northerly  one  ot   the  three  auxiliary  trusses  .spannlnu  from  the  main  truss  to  the  east 
.:l\  of  the  auditorium,  as   indicated  in  the  framing  plan,  p.   22\.  Feb.  9  issue. 


^annels  was  not  of  recent  origin  but  probably  dated  back 
o  the  initial  loading  of  the  truss  system  during  the  pour- 
ing of  the  concrete  roof,  if  it  was  not  the  result  of  an 
accidental  impact  or  slight  tilting  of  the  truss  on  its  bear- 
ing to  provide  clearance  for  the  connection  of  subsidiary 
trusses  during  their  erection. 

The  immediate  effect  of  that  distortion  was  the  con- 
centration of  the  entire  truss  load  on  the  edge  of  one 
lower  chord  channel  and  on  less  than  18  sq.  in.  of  the 
other  one,  as  the  J-in.  gusset  plate  between  them  lacked 
an  inch  of  even  reaching  the  bearing  beam.  Normal 
deflection  of  the  lower  chord  of  trass  T-11  under  its  com- 
puted irtatic  load  resulted  in  an  appreciable  tilting  of  both 
of  its  channel  members  toward  the  east  in  the  panel 
length  adjacent  to  the  skew  bearing,  and  this  tilting  effect 
wa-s  further  augmented  on  the  night  of  the  disaster  by 
reason  of  the  unu.sual  snow  load,  causing  slightly  increased 
deflections  in  all  trasses.  Owing  to  the  restraint  imposed 
upon  the  upper  chord  of  truss  T-11  by  reaaon  of  its 
partial  embedment  in  the  conrtinuou-s  concrete  roof  slab, 
practically  all  of  the  horizontal  displacement  resulting  from 
exceptional  deflection  of  the  sub.sidiary  trusses  was  trans- 
mitted to  the  lower  chord  and  simply  tended  to  increase 
the  torque  in  its  first  panel  length.  The  cumulative  effect 
of  all  those  force!  and  conditions,  temling  to  turn  the 
lower  chord  of  trass  T-11  over  to  the  eaist  or  in  a  clockwi.se 
direction  on  its  bearing,  was  resistt>d  only  by  the  gusset 
plate  between  the  batter  post  and  lower  chord,  as  practically 
all  of  the  bearing  area  remaining  in  contact  under  the 
truss  was  the  relatively  unsupported  flange  of  the  east 
channel,  which  readily  bent  the  channel  web  as  it  folded 


soon  produced  an  irresistible  couple  capable  of  developing 
a  maximum  bending  moment  in  excess  of  one  million  inch- 
pounds,  which  literally  twisted  the  steel  channel  sections 
making  up  the  lower  chord  through  an  angle  of  approxi- 
mately 100°  in  a  clockwise  direction,  and  rolled  the  main 
truss  off  of  its  skew  bearing  on  the  Columbia  Road  wall. 

The  horizontal  component  of  that  tremendous  reaction, 
as  practically  the  entire  roof  structure  started  to  fall, 
while  probably  indeterminate  was  certainly  in  excess  of 
40,000  lb.  exerted  as  a  direct  thrust  against  the  lop  of  a 
curved  wall  40  ft.  in  height  and  unsupported  laterally  in  a 
length  exceeding  1.50  ft.  Of  course,  this  irresistible  thrast 
against  the  bearing  beam  wa.s  only  exerted  until  the  wall 
cracked  and  leaned  outward  the  few  inches  necessary  to 
release  the  badly  twisted  truss  end,  but  it  was  sufficient, 
and  in  view  of  the  secondary  thi-ust  w^hich  the  same  wall 
apparently  received  from  the  collapsing  balcony  it  is  re- 
markable that  it  sun'ivcd  the  crash  with  so  little  cracking 
and  displacament  as  we  have  observed  and  so  freely  criti- 
cized. This  sudden  displacement  of  the  Columbia  Road 
wall  by  the  thru.st  of  the  main  trass  as  it  fell  also  explains 
the  unseating  of  Beam  21,  with  consequent  crushing  of  its 
tile  bearing  as  it  slid  off,  as  an  incidental  result  rather  than 
the  initial  cause  of  the  disaster. 

The  slight  abrasion  or  milling  of  the  edge  of  the  flange 
of  the  bearing  beam  that  supported  Tra.ss  T-ll  further 
indicates  that  the  rolled-over  flange  of  the  twisted  east 
lower-chord  channol  was  the  last  Surface  in  contact,  and 
proves  that  the  lower  chord  rolled  or  twisted  in  a  clockwise 
direction  from  its  scat  on  the  bearing  and  retracted  slightly 
to   the    southward   as   it   did   so.      This   h>T)otheai3   is   aUo 
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confirmed  and  supported  in  detail  by  the  present  condition 
jf  the  chord  merabeo-s  themselves,  by  the  direction  and 
character  of  distortion  in  the  gusset  plates  at  both  ends 
of  the  batter  post,  by  the  slight  westward  deflection  at 
all  upper ^chord  panel  points  of  Truss  T-11,  by  the  condition 
of  all  subsidiary  truss  bearings  on  the  18th  St.  wall,  and 
finally  by  the  indicated  direction  of  fall  of  the  trusses  and 
roof  construction,  scoring  the  east  wall  of  the  auditorium 
diagonally  towards  the  rear  as  each  subsidiary  truss  in 
falling  released  its  corresponding  bay  length  of  purlins 
and  roof-slab  in  progressive  failure  from  the  stage  to 
the  rear.  Hence  this  analysis  of  the  failure  is  confirmed 
in  every  detail  by  the  material  evidence  and  it  is  also  in 
full  accord  with  the  testimony  of  witnesses. 

Washington,  D.  C.  Robert  C.  Walker, 

Feb.  8.  Architectural  Engineer. 

*     *     * 

Thrust  Due  To  Truss  Deflection 
a  Possible  Factor 

Sir — In  connection  with  the  excellent  article  in  the  News- 
Record  relative  to  the  lamentable  failure  of  the  roof  sys- 
tem of  the  Knickerbocker  Theater,  I  drew  the  conclusion 
that  the  generally  accepted  explanation  of  the  disaster, 
which  finds  currency  at  the  present  time,  is  to  the  effect 
that  various  vibrations  and  disturbances  had  caused  a  slow 
progressive  movement  of  the  end  of  the  main  truss  upon 
its  seat;  that  such  movement  was  possible  owing  to  the 
fact  that  the  truss  was  not  anchored  to  the  wall;  that  the 
load  upon  the  roof  at  the  time  of  the  failure  had  little  or 
nothing  to  do  vrith  the  determination  of  the  time  of  the 
disaster,  the  fact  that  the  roof  was  sustaining  a  load  of 
about  12  lb.  per  sq.ft.  in  excess  of  its  usual  load  being 
merely  an  unfortunate  coincidence. 

This  explanation,  extraordinary  as  it  is,  would  seem  the 
most  plausible  one  were  it  not  for  two  facts:  (1)  no  defects 
in  the  plaster  ceiling  had  given  any  warning  of  any  pro- 
gressive movement  of  the  roof  system  in  relation  to  the 
walls;  (2)  the  fact  that  the  roof  was  sustaining  a  load  in 
excess  of  the  usual,  which  fact  should  not  be  lost  sight  of 
even  though  such  load  was  far  inferior  to  the  designing 
live  load. 

In  the  light  of  the  first  fact,  it  seems  probable  that  the 
truss  slipped  off  suddenly,  and  in  the  light  of  the  second  it 
seems  not  improbable  that  the  loading  had  something  to  do 
with  it. 

One  thing  further  should  be  taken  into  account,  namely 
the  fact  that  a  truss  under  load  deflects  and  that  the  deflec- 
tion is  greater  the  greater  the  load.  In  the  present  case 
the  deflection  under  the  slightly  unusual  load  would  probably 
have  two  effects,  namely:  (1)  the  end  of  the  truss  would 
"cock  up,"  and  the  entire  loading  would  be  placed  on  the 
edge  of  the  truss  bearing,  thus  largely  eliminating  the  fric- 
tion between  the  bearing  plate  and  the  truss,  and  (2)  the 
reaction  of  the  truss  would  no  longer  be  vertical,  but  would 
be  inclined  slightly  toward  the  outside  of  the  wall,  thus 
putting  the  horizontal  component  of  the  reaction  in  the 
position  of  being  a  horizontal  thrust  at  the  top.  of  the  hollow- 
tile  wall. 

Is  it  not  worthy  of  investigation  to  determine  whether  or 
not  this  horizontal  component  of  the  truss  reaction  (a  force 
which  exists  in  theory  at  the  bearing  of  every  unanchored 
and  loaded  beam  or  truss)  was  of  sufficient  magnitude  to 
push  out  the  hollow-tile  wall  and  allow  the  truss  to  drop? 
In  view  of  the  fact  that  a  wall  constructed  as  was  this 
one  has  practically  no  resistance  to  internal  tension  devel- 
oped in  bending,  I  believe  it  would  be  profitable  to  investi- 
gate this  matter. 

Of  course,  I  am  basing  this  discussion  entirely  upon  the 
matter  which  has  appeared  in  Engineering  News-Record, 
and  I  have  no  dimension  diagram  which  would  enable  me 
to  determine  the  angle  which  the  end  of  the  bottom  chord, 
and,  consequently,  the  reaction,  passed  through  from  a  con- 
dition of  no  load,  to  a  condition  of  loading  such  as  existed 
at  the  time  of  the  collapse.  However  extraordinary  it  may 
seem  that  this  small  horizontal  component  of  the  truss  reac- 
tion could  produce  the  movement  of  the  top  of  the  wall 
which  led  to  the  disaster,  it  is  no  more  extraordinary  than 


the  explanations  which  have  been  heretofore  hazarded;  it 
presupposes  a  sudden  movement,  and  explains  such  move- 
ment; it  explains  the  fact  that  the  wall  is  now  somewhat 
out  of  the  perpendicular,  leaning  toward  the  street. 

The  lesson  of  the  necessity  for  anchorage  is  plain,  although 
in  this  case  anchorage  would  have  transformed  a  cantilever 
moment  in  the  wall  to  another  sort  of  bending  moment  of, 
probably,  lesser  significance;  but  it  is  vitally  important  to 
determine  whether  or  not  walls  built  of  the  material  and 
in  the  manner  of  this  one  are  so  weak  in  bending  that  they 
should  not  be  placed  in  positions  of  structural  responsibility. 

Des  Moines,  Feb.  14.  Paul  E.  Wylie. 


Effect  of  Skew  Truss  Bearing 

Sir — The  writer  was  formerly  assistant  engineer  in  the 
Engineer  Department  of  the  District  of  Columbia,  and 
computed  the  lines  on  which  was  established  the  ground  plan 
of  the  Knickerbocker  Theater.  The  following  considerations 
based  on  this  work  indicate  the  cause  of  the  collapse,  in  the 
writer's  opinion. 

The  main  truss  was  supported  at  its  northern  extremity 
by  an  I-beam  built  into  a  hollow-tile  wall.  The  axis  of  the 
truss  formed  a  horizontal  angle  A  with  the  axis  of  the  I-beam. 
Deflection  (or  sag)  in  the  truss  due  to  the  unusually  heavy 
snow  load  would  introduce  a  vertical  angle  B  between 
the  bearing  faces  of  the  truss  and  the  I-beam.  But  owing 
to  the  angle  A,  stress  would  be  transmitted  (theoretically) 
from  the  truss  to  the  beam-seat  at  the  point  of  intersection 
of  the  lower  west  edge  of  the  truss  with  the  upper  south- 
east edge  of  the  I-beam.  The  angle  B  introduces  a  hori- 
zontal thrust  equal  to  the  load  L  of  the  roof  times  the  sine  of 
B,  and  parallel  to  the  axis  of  the  truss.  At  the  bearing  edge 
of  the  beam-seat  this  horizontal  thrust  is  resolved  into  two 
components,  one  parallel  to  the  axis  of  the  I-beam,  the 
other  perpendicular  to  it,  and  equal  to  L  sin  B  cos  A  and  L 
sin  B  sin  A  respectively.  The  former  component  is  balanced 
by  the  friction  of  the  bearing  parts  of  the  truss  and  the 
I-beam  only. 

As  the  snow  load  increases  the  horizontal  thrust  increases, 
and  at  the  same  time  the  deflection  in  the  truss  and  con- 
sequently sin  B  likewise  increase.  That  is,  the  horizontal 
thrust  increases  faster  than  the  load.  At  the  moment  when 
the  horizontal  thrust  overbalances  the  friction,  the  truss 
slips  along  the  edge  of  the  beam-seat,  thus  increasing  cos  A, 
still  further  accelerating  the  process  of  collapse,  while  the 
base  of  the  truss  moves  from  its  location  and  the  truss  tilts, 
thus  introducing  another  horizontal  thrust  cumulative  with 
the  others.  The  slipping  continues  until  the  truss  is  clear 
of  the  beam-seat,  when  it  drops  to  the  ground. 

Thus  the  support  at  the  beam-seat  of  the  main  truss  in 
the  Knickerbocker  Theater  roof  was  in  a  condition  of  un- 
stable equilibrium,  in  that  each  destructive  factor  increased 
with  the  process  of  collapse.  Whether  the  failure  could 
have  been  prevented  by  anchoring  the  truss  to  its  seat,  as 
suggested,  depends  upon  the  value  of  the  angle  A  and  the 
extent  of  permissible  deflection  of  the  truss.  The  difficulty 
of  framing  this  structure  occurred  to  the  writer  while 
engaged  in  computing  the  ground  plan,  and  led  to  the  above 
analysis,  from  which  he  concluded  that  in  such  cases  the 
beam-seat  should  be  built  into  a  triangular  pier,  perpendic- 
ularly to  the  truss. 

Examination  of  the  northerly  truss  seat  after  the  collapse 
of  Jan.  28  shows  distinct  markings  where  the  west  edge  of 
the  face  of  the  lower  chord  came  into  contact  with  the 
upper  face  of  the  I-beam.  The  southeast  edge  of  the  upper 
flange  of  the  I-beam  was  considerably  depressed  to  the 
northeast  of  these  markings,  and  for  a  considerable  distance 
was  burred,  and  for  the  extent  of  several  inches  beveled. 
The  tiling  was  torn  away  from  the  northeast  end  of  the 
I-beam,  while  that  southwest  of  the  truss  was  undisturbed. 
This  is  what  might  be  expected  if  the  truss  had  slipped  from 
its  support  in  the  manner  described.  The  lintel  remains 
solidly  fixed  in  the  wall,  and  the  latter  bulged  5  in.  at  this 
.point,  according  to  reports  of  the  Engineer  Department  of 
the  District  P.  H.  SKiNNEai, 

Washington,  Feb.  10.  Consulting  Statistician. 
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Discuss  Concrete  Products  and 
Specifications  at  Convention 

American  Concrete  Institute  Meeting  at  Cleveland 

Mainly  Concerned  With  Committee  Reports 

— Few  Papers  Presented 

DISCUSSION  of  current  practice,  as  represented  in 
committee  reports,  rather  than  final  action  on 
standards  or  presentation  of  papers,  was  the  outstand- 
ing feature  of  the  annual  convention  of  the  American 
Concrete  Institute  at  Cleveland,  Feb.  13-16.  One 
committee  presented  a  specification  but  a  strong  oppo- 
sition minority  report  accompanied  it  and  the  conven- 
tion referred  the  specification  back  foi-  further  study. 
Half-a-dozen  papers  were  presented  also,  but  most  of 
the  time  was  devoted  to  a  discussion  of  concrete  prod- 
ucts and  houses  and  to  criticisms  of  the  tentative 
specifications  of  the  Joint  Committee  on  Concrete  and 
Reinforced  Concrete.  One  morning  session  was  given 
over  to  a  practical  demonstration,  by  Stanton  Walker, 
of  the  methods  used  by  the  Structural  Materials  Labora- 
tory of  the  Lewis  Institute  in  designing  concrete  mix- 
tures. This  demonstration  was  most  favorably  received, 
particularly  as  most  of  the  audience  had  never  seen  in 
practice  the  proportioning  methods  advocated  by  Prof. 
D.  A.  Abrams  in  his  many  papers  on  the  subject. 

In  a  partial  reorganization  of  the  Institute,  started 
last  year,  it  was  decided  that  more  attention  should  be 
paid  to  the  concrete-products  industry,  which  is  ex- 
periencing a  new  lease  of  life  after  some  years  of  quiet. 
Accordingly,  three  of  the  sessions  were  devoted  to  this 
subject,  including  one  on  concrete  houses.  In  the  latter 
session  Miss  Kate  Gleason,  well  known  as  one  of  the 
few  women  engineers,  gave  a  most  interesting  talk  on 
the  group  of  concrete  houses  which  she  has  for  some 
years  been  building  at  Rochester,  N.  Y.  These  houses, 
of  the  six-room  and  garage  type,  are  built  to  sell  for 
$4,000,  and  are  distinguished  by  a  grace  of  line  uncom- 
mon in  the  quantity-production  house.  They  are  of 
beam-and-girder  construction,  slightly  reinforced  and 
of  a  sand  concrete,  using  metal  forms  of  Miss  Gleason's 
designing.  Several  ether  papers  described  other  types 
of  small  house,  particularly  a  cement-gun  type  built 
near  Boston  and  described  by  H.  Whittemore  Brown 
and  concrete-block  houses  built  in  Youngstown,  Ohio, 
described  by  B.  E.  Brooke. 

Committee  Reports 

Committee  S-5  on  Reinforced-Comcrete  Hou.sea  sub- 
mitted a  proposed  recommended  practice  for  concrete- 
house  construction,  which  was  accepted  as  a  progress 
report.  J.  A.  Ferguson,  of  the  committee,  presented 
a  lengthy  revision  of  the  recommendations  as  an  indi- 
vidual contribution  to  the  subject. 

A  radical  division  in  Committee  P-1  on  Standard 
Concrete  Building  Units  was  revealed  in  the  discussion 
of  the  report  of  that  committee.  New  standards  for 
block,  brick  and  structural  tile  were  presented  by  the 
committee,  but  a  substantial  minority  were  in  opposi- 
tion. The  controversy  was  mainly  about  the  require- 
ments for  concrete  tile,  which  the  minority  contended 
would  put  that  material  out  of  the  market.  The 
committee  wa.s  so  nearly  equally  divided  that  the  con- 
vention vorted  to  refer  the  whole  report  back. 

Other  committee  reports,  with  an  abstract  of  their 
contents,  are  given   below.     None  of  the   reports   re- 


quired any  other  action  than  acceptance  by  the  conven- 
tion. 

S-6  on  Concrete  Roads.— Progress  report.  Committee 
will   wait  until   the  many  current  road   tests   are   nearer 

S-2  on  Highivay  Bridges.— Review  of  some  current  prob- 
lems in  bridge  design,  mainly  waterproofing  and  expansion 
and  construction  joints.  Abstract  to  be  given  in  early  issue 
of  Engineering  News-Record. 

E-S  on  Research.— C\taX\ox\  of  research  work  now  going 
on  in  United  States  and  Canada.  Programs  of  tests  pro- 
posed on  concrete  mixers  and  theory  of  proportioning. 

P-5  on  Fire  Resistance  of  Concrete  Building  Utiits.- 
Program  of  proposed  fire  tests  on  concrete  block  and  tile 
walls.  Convention  voted  to  approve  committee's  recom- 
mendation that  $6,000  be  raised  to  carry  on  such  tests. 

C-1  on  Contractor.'!'  Plant. — Addition  to  last  vear's  analysis 
of  comparative  economies  of  different  types  of  building  con- 
struction plants. 

C-i  on  Metal  Forms. — Analysis  of  some  of  the  economic 
consideration  in  the  use  of  metal  forms. 

The  flexural  strength  of  plain  conci-ete  was  discussed 
in  an  elaborate  paper  by  Prof.  D.  A.  Abrams,  who  sub- 
mitted results  of  a  series  of  tests  on  that  subject.  He 
finds  that  flexural  strength  does  not  follow  compressive 
strength  uniformly.  The  modulus  of  rupture  does  not 
rise  as  rapidly  as  does  compressive  strength  with  the 
increase  of  cement  content  nor  is  it  so  seriously  im- 
paired by  the  increase  of  water,  though  the  size  and 
grading  of  aggregate,  the  curing  conditions  and  the 
depth  of  the  beam  have  about  the  same  effect  on  both 
properties.  The  average  modulus  of  rupture  was  found 
to  be  about  20  per  cent  of  the  compressive  strength. 

Prof.  W.  K.  Hatt  reported  preliminai-y  results  on 
two  series  of  tests  now  being  conducted  at  Purdue 
University,  one  on  the  application  of  the  ball  test  to 
concrete  surfaces  and  the  other  on  the  fatigue  of  con- 
crete. Each  test  has  gone  far  enough  to  promise  inter- 
ing  results  though  nothing  conclusive  has  yet  been 
learned.  They  were  reported,  Professor  Hatt  said,  be- 
cause of  the  feeling  that  it  is  a  good  thing  to  make 
public  the  trend  of  new  investigations  even  though  they 
had  not  been  brought  to  a  conclusion. 

A  paper  entitled  "An  Accurate  Mechanical  Solution 
of  Statically  Indeterminate  Structures  by  Use  of  Paper 
Models  and  Special  Gages"  was  given  in  remarkably 
clear  abstract  by  Prof.  George  E.  Beggs,  of  Princeton 
University.  Prof.  Beggs  has  developed  a  method  of 
reproducing  in  paper  and  celluloid  models  indeterminate 
frames  and  by  actual  measurement  of  the  deflection  of 
critical  members  under  applied  loads  has  been  able, 
with  very  simple  calculations,  to  check  the  results  of 
the  complicated  theoretical  analyses  of  such  frames  by 
the  slope-deflection  method. 

Joint  Committee  Discussion 

One  day  was  devoted  to  a  di.scussion  of  the  Joint 
Committee  report.  Nothing  very  different  from  the 
criticisms  developed  at  the  American  Society  of  Civil 
Engineers  di.scussion  in  December  was  brought  for- 
ward. The  main  opposition  to  specificaf ion  centered 
around  Section  28,  on  Proportioning,  and  was  mainly 
directed  toward  the  second  alternative  of  that  section 
which  requires  that  the  contractor  he  responsible  for 
the  strength  of  the  concrete.  As  a  part  of  the  criticism 
an  attack  was  directed  orn  the  cylinder  test  as  a  measure 
of  structural  strength.  Members  of  the  Joint  Com- 
mittee repeatedly  asked  the  critics  for  a  substitute 
proportioning  clause  but  none  was  given.  Those  opposed 
to  the  strength  specification  seemed  willing  to  allow 
proportioning    to   continue   on    its   present    volumetric 
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basis.  A  good  many  criticisms  of  detail  provisions  were 
advanced,  but  they  apparently  were  largely  a  matter  of 
interpretation,  indicating  the  necessity  of  revision  to 
insure  clearness  in  the  specification. 

Cost  of  Buildings  Analyzed 

A.  R.  Lord,  a  member  of  the  Joint  Committee,  pre- 
sented an  analysis  of  the  cost  of  concrete  buildings  as 
designed  under  the  building  codes  of  different  cities  and 
under  the  Joint  Committee  tentative  standard.  This 
showed  that  for  the  concrete  work  in  flat-slab  buildings 
the  tentative  specification  would  cost  8  per  cent  more 
than  the  average  of  six  cities  and  for  beam-and-girder 
buildings  10  per  cent  less,  assuming  a  2,000-lb.  concrete 
in  all  cases.  This  would  mean  for  the  whole  building 
1.6  per  cent  more  and  2  per  cent  less,  respectively. 
The  opposition,  however,  contended  that  the  require- 
ments for  strength,  in  other  words  the  proportioning 
specification,  under  the  Joint  Committee's  ruling,  would 
materially  increase  any  purely  structural  analysis.  A 
committee  of  New  York  contractors  presented  a  com- 
parative analysis  of  a  building  under  the  New  York 
code  and  the  Joint  Committee  specification  which  showed 
increases  higher  than  the  averages  of  the  six  cities  but 
apparently  not  much  higher  than  those  given  by  Mr. 
Lord  for  New  York.  The  committee,  however,  con- 
tended that  the  specification  is  decidedly  punitive  in  its 
effect  on  concrete. 

The  Wason  Medal  for  the  most  meritorious  paper 
presented  to  the  previous  convention  was  presented  to 
Prof.  H.  M.  Westergaard,  of  the  University  of  Illinois, 
for  his  part  of  the  paper  on  "Moments  and  Stresses  in 
Slabs"  entitled  "Analysis  of  Homogeneous  Elastic 
Plates." 

The  American  Concrete  Institute  is  growing  rapidly. 
It  was  reported  that  the  membership  at  the  end  of  the 
convention  had  reached  873  and  that  the  finances  were 
satisfactory.  William  P.  Anderson,  of  the  Ferro-Con- 
crete  Construction  Co.,  of  Cincinnati,  was  elected 
president.  Harvey  Whipple,  Friesma  Building,  Detroit, 
Mich.,  is  secretary. 


Experimental  Study  of  Continuous  Arches  Proposed 

Study  of  concrete  multiple  arches  by  full-size  tests 
has  been  proposed  to  the  Engineering  Foundation  by 
A.  C.  Janni.  The  object  of  the  study  is  to  confirm  or 
correct  the  theory  of  stresses  in  such  elastically  con- 
tinuous arch  spans.  It  is  understood  that  the  collapse 
of  three  spans  of  the  Palm  Beach  bridge  stimulated  the 
proposal.  It  is  known  that  an  arch  in  a  continuous 
series,  supported  by  relatively  slender  piers,  cannot  be 
considered  as  having  unyielding  supports  as  promised 
in  the  ordinary  analysis  of  an  arch.  Both  the  yield  of 
the  pier  and  the  elastic  reaction  of  the  adjoining  arch 
affect  the  stresses  in  the  arch  in  question.  Current 
methods  of  designing  do  not  take  account  of  this  effect, 
and  while  a  rather  complex  method  of  stress  calculation 
exists  there  has  been  no  experimental  verification  of 
its  correctness.  A  test  on  three  or  four  spans  of  arch, 
of  say  70  or  75-ft.  span,  might  be  expected  to  furnish 
such  verification.  Fixed  end  abutments  and  slender 
intermediate  piers  would  be  provided,  and  deflection 
and  strain  measurements  would  be  made  under  various 
loads.  The  Engineering  Foundation  has  referred  the 
subject  to  its  advisory  committee  on  civil  engineering 
research,  and  has  suggested  that  if  the  proposed  test  is 
considered  desirable  the  co-operation  of  the  American 
Society  of  Civil  Engineers  will  probably  be  asked  for. 


The  British  Water  Supply  Shortage  and 
Emergency  Treatment  Measures 

(London  Correspondence) 

BRITISH  authorities  have  now  become  thoroughly 
alarmed  at  the  shortage  orf  water  throughout  the 
country  and  are  taking  steps  to  insure  that  all  supplies 
are  conserved.  The  seriousness  of  the  position  is  re- 
vealed in  the  decision  of  experts  to  recommend  to  the 
Minister  of  Health  that:  (1)  Water  must  be  utilized 
which  in  normal  circumstances  might  not  be  regarded 
as  suitable  for  consumption.  (2)  Existing  sources  of 
supply  might  become  polluted  owing  to  the  drought, 
and  measures  will  have  to  be  taken  to  destroy  the 
impurity.  Such  measures  might  demand  the  action  of 
Parliament. 

The  survey  made  last  year  of  the  available  supplies 
of  the  country  show  that  126  important  districts  have 
a  pronounced  shortage,  and  that  in  52  of  these  districts 
the  supply  has  fallen  50  per  cent  below  the  average. 

January  of  this  year  is  the  first  month  since  Januarj', 
1921,  when  Britain  has  had  her  normal  rainfall,  so  that 
the  position  at  the  end  of  last  year,  when  there  was  an 
all-round  deficiency  in  rainfall  of  about  40  per  cent,  is 
in  no  way  relieved.  In  fact,  in  many  important  dis- 
tricts— as  Bristol  and  Bath — water  rationing  has  been 
resorted  to,  and  in  many  villages  water  is  being  retailed 
at  so  much  per  pail. 

Several  rivers  have  dried  up  altogether,  and  the 
Kennet,  fi-om  which  large  supplies  are  normally  drawn, 
is  bone  dry  for  several  miles.  In  addition  many  of 
the  deep-seated  chalk  springs  throughout  the  country 
have  completely  dried  up.  Thus,  even  if  February 
should  prove  an  abnormally  wet  month  many  orf  the 
chalk  springs  and  smaller  rivers  will  not  be  available  for 
water  until  July,  provided  subsequent  months  are  nor- 
mally wet. 

In  many  districts,  where  the  water  has  been  derived 
from  hills,  the  rivers  will  be  resorted  to  and  chlorina- 
tion,  so  effectively  applied  in  foreign  theaters  during 
the  late  war,  will  be  employed. 

In  the  meantime  the  Littleton  reservoir,  under  con- 
struction for  some  time,  is  being  pushed  forward.  This 
reservoir  is  to  hold  6i  billion  gallons  (Imp.,  or  8  billion 
U.  S.)  will  cover  800  acres  and  will  keep  London  going 
for  a  month.  Water  far  this  reservoir  will  be  drawn 
from  the  Thames  by  centrifugal  pumps  lifting  300 
m.g.d.,  (Imp.)  per  day.  A  thousand  men  are  now 
employed  on  it  but  it  is  doubtful  whether  it  will  be 
available  for  use  inside  two-and-a-half  years. 


According  to  the  London  Engineer,  the  Ministry  of 
Health  recently  created  a  technical  committee  of  nine 
members  to  advise  it  on  the  best  method  of  treating 
water,  possibly  from  polluted  sources.  On  the  commit- 
tee are  four  representatives  of  the  Ministry  of  Health, 
including  L.  G.  Gibbon,  assistant  secretary,  who  serves 
as  chairman;  E.  A.  Standford  Fawcett,  chief  engineer; 
a  medical  man,  and  one  other.  Other  members  are  Sir 
Alexander  Houston,  director  of  water  examinations  to 
the  Metropolitan  Water  Board;  T.  W.  Davis,  a  water- 
works engineer,  representing  the  British  Waterworks 
Association;  Raymond  Ross,  public  analyst  for  Burnley, 
and  two  local  medical  officers  of  health. 

An  article  on  the  British  drought  appeared  in 
-Engineering  News-Record,  Nov.  17,  1921,  p.  820.^ 
Editor. 
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Federal-Aid  Road  Bill  Delayed 
Pending  Soldier-Bonus  Policy 

{Washington  Correspondence) 
Due  to  the  uncertainties  aroused  by 
the  soldier  bonus  situation,  it  has  been 
decided  not  to  stai't  hearings  on  the 
federal-aid  road  bill  until  something 
more  definite  is  known  as  to  the  sources 
to  be  relied  upon  for  that  revenue.  It 
seems  certain  that  the  proposal  to  raise 
a  part  of  the  money  needed  for  a  bonus 
from  a  gasoline  and  automobile  tax  is 
dead.  Some  very  influential  meirbers 
of  Congress,  however,  attach  such  im- 
portance to  the  need  for  bonus  legis 
lation  that  they  are  willing  to  suspend 
all  road  work  and  certain  other  public 
improvements  so  as  to  provide  the 
necessary  funds  with  the  smallest  pos- 
sible increase  in  taxes.  It  is  becoming 
increasingly  apparent  that  increased 
road  appropriations  for  a  period  of 
years  or  even  for  the  next  fiscal  year 
will  not  be  forthcoming  without  a  legis- 
lative fight. 


Kenyon  Business-Cycle  Bill 
Returned  to  Committee 

(Washington   Corrcspondenc<  ) 

Such  determined  opposition  met  Sen- 
ator Kenyon's  business-cycle  bill,  when 
it  was  called  up  for  consideration  on 
the  floor  of  the  Senate,  that  the  bill 
was  sent  back  to  the  committee  on 
Senator  Kenyon's  own  motion.  He  took 
that  action  when  the  Senate  by  a  vote 
of  29  to  26  adopted  an  amendment  re- 
stricting the  application  of  the  measure 
to  public  buildings. 

That  Congress  is  very  jealous  of  its 
perogative  to  indicate  when  and  where 
expenditures  of  public  funds  are  to  be 
made  was  demonstrated  again  by  the 
action  taken  on  this  bill.  To  vest  even 
limited  control  over  these  funds  in  the 
executive  met  with  little  favor. 

Senator  Kenyon  championed  the  bill 
•■•Tgorously.      He    said    it   would    be   no 

^nacea,   but   that    it    certainly    would 

id  to  counteract  the  extreme  swings 
oi  the  business  cycle  if  public  works 
could  be  stimulated  during  times  of 
industrial  depression  and  held  back  dur- 
ing times  of  great  industrial  activity. 

Despite  the  admitted  strength  of 
Senator  Kenyon's  arguments,  little 
sympathy  for  the  proposal  was  aroused, 
and  it  is  admitted  that  a  different  type 
of  proposition  must  be  evolved  before 
there  is  any  hope  of  securing  legisla- 
tion of  this  character. 

In  connection  with  the  failure  of  the 
bill,  Commerce  Secretary  Hoover  stated 
that  he  feels  the  subject  .should  have 
more  illumination   before  legislation  is 

'ti'mptcd. 


Demand  Higher  Motor  Fees 

The  Board  of  Supervisors  of  San 
Bernardino  Co.,  Cal.,  last  month  passed 
a  resolution  protesting  against  the 
further  issuance  of  licenses  or  fran- 
chises to  trucking  and  stage  lines  until 
fees  charged  or  taxes  paid  "are  suffi- 
ciently high  and  do  bear  a  just  propor- 
tion to  the  expenses  in  maintaining  our 
higtiways." 


Booth  &  Flinn  Bid  $19,331,723 
on  Hudson  Vehicle  Tunnel 
Booth  &  Flinn,  Ltd.,  17  Battery 
Place,  New  York  City,  with  an 
offer  of  §19,331,723,  were  the  low 
bidders  Feb.  15  on  the  contract  for 
the  construction  of  the  Hudson 
River  vehicular  tunnel,  invohing 
twin  tubes  of  cast-iron,  29i  ft.  in 
diameter,  to  be  constructed  by  the 
shield  method.  Two  other  con- 
tractors submitted  figures  as  fol- 
lows: Patrick  McGovern,  $20,917,- 
267;  Keystone  State  Engineering 
Co.  and  Holbrook,  Cabot  &  Rollins 
(a  joint  bid)  §22,191,635.  (For 
unit  prices  see  construction  news 
section  of  next   week's  issue.) 

The  work  is  under  the  joint  ad- 
ministration of  the  New  York 
Bridge  and  Tunnel  Commission  and 
the  New  Jersey  Interstate  Bridge 
and  Tunnel  Commission  for  which 
Clifford  M.  Holland  is  chief  en- 
gineer. 


New  Jersey's  $40,000,000  Road 
Bond  Issue  Passes  House 

The  $40,000,000  bond  issue  for  the 
completion  of  the  New  Jersey  state 
highway  system  has  been  adopted  by 
the  House  of  Assembly  by  a  vote  of  41 
to  15.  Assemblyman  Pierson  sponsors 
the  bill  for  a  referendum  on  the  bond 
issue  at  the  November  election.  The 
plan  proposes  the  expenditure  of  $8,- 
000,000  annually  for  five  years.  The 
measure  continues  the  1-mill  direct 
state  tax. 


Federation  Membership  Opposed 

by  New  York  Section, 

Am.  Soc,  C,  E. 

With  an  attendance  of  about  135  at 
its  meeting  in  the  Engineering  Socie- 
tie.s  Building  Feb.  15,  the  New  York 
Section  of  the  American  Society  of 
Civil  Engineers,  by  practically  a  unan- 
imous vote,  disapproved  the  proposal 
that  the  parent  society  should  become 
a  member  of  the  Federated  American 
Engineering  Societies.  The  vote  was 
taken  at  the  reque.it  of  the  Board  of 
Direction,  in  an  effort  to  discover  the 
sentiment  of  the  various  local  sections 
on  the  federation  question. 

The  decision  of  the  New  York  Section 
was  expressed  in  the  passage  of  a 
resolution  offered  by  G.  L.  Lucas,  which 
pointed  out  that  the  proposal  to  join 
the  federation  had  been  defeated  by 
letter  ballot  Nov.  8,  1920;  that  the 
receipts  of  the  parent  society  arc  not 
now  adequate  for  the  support  of  the 
local  section;  that  the  expense  of 
joining  the  fe<leration  means  $10,000 
for  the  first  year;  and  that  the  internal 
Welfare  of  the  society  should  receive 
first  consideration,  "rhe  payment  of 
dues  to  the  federation,  the  resolution 
stated,  could  onlv  be  done  at  the  ex- 
pense of  the  welfare  of  the  society's 
focal  sections. 


Equalize  Transit  Facilities, 
Says  D.  L.  Turner 

Consulting    Engineer    to    Transit    Com 

mis.sion  Outlines  Plan  for 

N.  Y.  District 

Extension  of  rapid  transit  facilities 
into  new  temtoi-y,  instead  of  more 
intensive  development  of  existing  con- 
gested areas,  was  the  solution  to  New 
York's  transit  problem  offered  by 
Daniel  L.  Turner,  consulting  engineer 
to  the  New  Y'ork  Transit  Commission, 
at  the  Feb.  15  meeting  of  the  New 
York  Section,  American  Society  of 
Civil  Engineers.  Present  ti-ansit  facil- 
ities, Mr.  Turner  stated,  do  not  provide 
an  equality  of  service  £or  all  residents 
of  the  city  and  this  end  can  never  be 
achieved  as  long  as  transit  facilities 
trail  behind  traflic  requirements.  Rapid 
transit,  it  was  emphasized,  should  pre- 
cede, not  follow,  population.  The  rout- 
ing of  lines  should  be  based  on  the 
area  of  the  city  sei-ved  and  not  on 
the  traffic   immediately   in   sight. 

Private  ownership  and  operation,  Mr. 
Turner  believes,  pi-oduce  an  unbalanced 
and  undesirable  development.  He  pre- 
fers municipal  ownership  with  a  mo- 
nopoly of  operation  by  a  single  private 
company  under  public  control.  In  de- 
veloping a  plan  of  municipal  ownership 
and  private  operation,  according  to  Mr. 
Turner,  several  operators  of  the  transit 
lines  may  be  necessai-y  at  first,  but 
ultimately  a  single  company  should 
exercise  all  of  the  operating  functions. 

In  spite  of  the  fact  that  New  York 
City  has  been  building  subways  since 
1900,  the  work  has  gone  along  inter- 
mittently and  is  now  ten  years  behind 
actual  transit  requirements. 

Discussion 

The  discussion  was  opened' by  Edward 
A.  Roberts  of  the  staff  of  John  A. 
Beeler,  consulting  engineer,  who  con- 
fined his  remarks  to  the  operation  and 
equipment  of  surface  lines.  The  two 
chief  problems  of  the  street  railways 
at  present,  he  said,  are  to  I'educe 
operating  expenses  and  at  the  same 
time  give  better  service.  These  ends 
are  being  met  in  some  cities  by  the 
use  of  a  new  type  of  light  safety  car, 
operated  by  one  man  and  moving  at 
higher  speeds  than  New  York  City's 
present  typos  of  street  car.  Increase 
in  headway,  Mr.  Roberts  pointed  out, 
is  a  great  factor  in  operating  economy. 
Tests  in  a  Middle-Western  city  showed 
that  with  an  8-min.  headway  the  daily 
earnings  were  $21  per  car,  which  in- 
creased progressively  until  with  a  2J- 
min.  headway  earnings  of  $40  per  car 
per  day  were  rccoraed.  Irregularity 
of  street-car  service  was  cited  as  one 
of  the  chief  causes  of  public  distrust 
of  this  type  of  transportation.  Time 
can  be  saved,  Mr.  Roberts  said,  and 
revenue  increased  by  the  use  of  load- 
ing platfonns  and  the  adoption  of  the 
skip-stop.  If  the  average  speed  of 
street  cars  on  Manh.ittnn  Island  could 
be  increased  bv  1  mile  per  hour,  there 
would  be  avai'lable  au  additional  13.- 
000,000  car-miles  per  year. 
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Utilization  of  New  York  City's  exist- 
ing rapid-transit  trackage  to  the  limit 
by  the  employment  of  proper  equip- 
ment and  operating  methods  was  a 
remedy  which  Frank  J.  Sprague  re- 
commended as  a  means  of  immediate 
relief.  The  subway's  maximum  operat- 
ing capacity  can  best  be  realized,  he 
suggested,  by  having  a  motor  drive  on 
each  axle  of  each  car  and  a  brake  on 
evei-y  wheel.  Under  present  operating 
conditions  trains  must  run  on  a  greater 
headway  than  would  be  the  case  if  the 
car  units  composing  the  trains  were 
so  equipped  as  to  make  possible  the 
maximum  acceleration  and  deceleration. 

Exception  was  taken  by  Mr.  Sprague 
to  Mr.  Turner's  advocacy  of  the  uni- 
versal transfer  principle;  he  pointed 
out  that  this  practice  causes  congestion 
by  people  who,  to  avoid  only  a  short 
walk,  will  invariably  secure  a  transfer, 
thus  increasing  the  number  of  pas- 
sengers to  be  handled. 

As  seen  by  Henry  M.  Brinckerboff, 
the  transit  problem  in  New  York  is 
essentially  one  of  the  delivery  end  of 
the  line  rather  than  the  home  or  start- 
ing point  of  the  route  dealt  with  at 
length  by  Mr.  Turner.  The  danger  in 
providing  additional  transit  facilities, 
he  said,  lies  in  the  bringing  of  all  lines 
into  the  heart  of  Manhattan  island. 


Dayton  $3,000,000  Public  Works 
Bond  Issue  Illegal 

The  $3,000,000  bond  issue  voted  for 
various  municipal  improvements  in  the 
city  of  Dayton  (Ohio)  in  April,  1920, 
the  legality  of  which  has  been  ques- 
tioned since  that  time,  was  declared 
illegal  by  the  Supreme  Court  of  the 
State  of  Ohio  Feb.  14.  The  issue  re- 
ceived a  majority  vote,  but  a  state  law 
requires  a  two-thirds  majority,  which 
was  not  attained.  The  city  commis- 
sioners contended  that  a  provision  of 
the  city  charter  permitted  an  issue  of 
bonds  if  a  bare  majority  was  received. 
The  proceeds  of  the  issue  were  to  have 
been  used  as  follows:  Street  and  sewer 
improvements,  $1,738,500;  storm  sewers, 
$643,000;  parks  and  playgrounds,  $283,- 
000;  bridges  and  culverts,  $202,000;  fire 
equipment,  $263,700. 


N.  J.  Sewage- Works  Operators 
Hold  Experience  Meeting 

The  annual  meeting  of  the  New 
Jersey  Sewage  Works  Association,  held 
at  Trenton  on  Feb.  17,  was  largely 
devoted,  as  were  the  six  preceding  ones, 
to  an  exchange  of  experiences  on  the 
part  of  sewage-works  operators  and  of 
engineers  in  private  practice  and  con- 
nected writhl  the  State  Department  of 
Health.  In  a  neighborly  way,  engineers 
engaged  on  City  of  Philadelphia  sew- 
age-works design  are  included  in  these 
meetings.  The  association  now  has  79 
members. 

In  the  course  of  a  paper  describing 
the  Pennypack  (Philadelphia)  sewage- 
works  and  their  operation  for  ten  years, 
Harry  Beaumont  stated  that  the  hyiJO- 
chlorite  disinfection  of  the  Imhoff -tank- 
sprinkling  filter  effluent  had  been  suc- 
cesfully  used  throughout,  except  during 
1916,  when  the  war  made  it  necessary 
to  substitute  liquid  Chlorine.  The 
latter  was  less'  satisfactory  than  the 
hypochlorite. 

Prof.  R.  O.  Smith,  of  the  New  Jersey 
State  Experiment  Station,  New  Bruns- 
wick, N.  J.,  outlined  the  research 
studies  being  made  jointly  by  the 
Station  and  the  State  Department  of 
Health,  with  the  co-operation  of  the 
Research  Committee  of  the  Sewage 
Works  Association,  headed  by  John  R. 
Downes,  of  the  Plainfield  joint  sewage- 
works.  These  studies  have  included 
some  phases  of  the  biology  of  sewage 
treatment  and  experiments  with  sul- 
phuric acid  and  with  sulphate  _  of 
alumina  to  facilitate  sludge  dewatering. 

S.  F.  Miller,  of  the  Pacific  Flush 
Tank  Co.,  was  elected  president  and 
Myron  E.  Fuller,  assistant  engineer. 
Fuller  &  McClint_pck,  New  York  City, 
was  re-elected  secretary-treasurer. 


Would  Pool  Railway  Rolling  Stock 
and  Terminal  Facilities 

A  plan  to  pool  the  2,500,000  freight 
cars  of  the  country  with  one  central 
agency  under  railway  auspices  has  been 
proposed  to  the  Interstate  Commerce 
Commission  by  S.  Davies  Wai-field, 
president  of  the  National  Association 
of  Owners  of  Railroad  Securities.  The 
purpose  of  this  plan  is  t^  coordinate 
the  control,  inspection,  repair  and  re- 
building of  all  interchange  freight  cars 
m  order  to  meet  more  effectively  the 
regional  and  seasonal  freight  car 
requirements  of  the  country.  It  is 
suggested  that  the  National  Railway 
Sei-vice  Corporation,  organized  by  the 
association  of  security  owners,  might 
perform  this  function  in  collaboration 
with  the  American  Railway  Associa- 
tion for  the  railroads  and  the  Inter- 
state Commerce  Commission. 

To  avoid  costly  duplication  of  capital 
investment,  the  security  ownei's'  asso- 
ciation advocates  also  a  more  general 
joint  use  of  teiminal  facilities  and  an- 
nounces that  under  its  auspices  a  com- 
mittee of  engineers  is  now  studying 
this  problem. 


Ulen  &  Co.  Formed  to  Construct 
South  American  Projects 

To  co-ordinate  the  activities  of  three 
groups  of  American  engineering  inter- 
ests which  have  been  working  together 
in  South  America  as  voluntary  partners, 
the  firm  of  Ulen  &  Co.  has  been  incor- 
porated under  the  laws  of  the  State  of 
Delaware  with  an  authorized  capital 
stock  of  $5,000,000  preferred  and 
100,000  shares  of  common  stock  of  no 
par  value.  The  American  International 
Corp.,  the  Ulen  Contracting  Corp.,  and 
Stone  &  Webster,  Inc.,  are  subscribers 
to  the  stock  to  be  issued  immediately. 

The  company  was  formed  to  finance 
and  carry  out  all  construction  contracts 
now  under  negotitation  and  all  pros- 
pective business  which  has  been  devel- 
oped in  Latin-American  countries  dur- 
ing the  last  five  years  by  the  Ulen 
Contracting  Corp.  "This  corporation  has 
already  completed  various  engineering 
works  in  South  America,  including 
water  and  sewerage  projects  in  cities 
in  Uruguay  and  Bolivia,  and  is  now 
engaged  in  constructing  128  miles  of 
railroad  in  Bolivia,  for  which  Fred 
Lavis  is  acting  as  engineer,  and  J.  B. 
Cameron  in  charge  of  construction. 

The  directors  of  the  company  are 
Matthew  C.  Brush,  Gordon  H.  Balch, 
Harry  A.  Arthur,  Howard  L.  Rogers, 
M.  J.  Whitson,  Frederick  P.  Royce, 
Henry  C.  Ulen,  Thomas  S.  Sheppard 
and  C.  M.  Bounell. 

The  officers  are:  President,  Henry  C. 
Ulen;  vice-presidents,  C.  M.  Bounell 
and  Thomas  S.  Sheppard;  treasurer, 
T.  P.  Devaney;  secretary.  Earl  C.  Ulen. 


Designers  and  Builders  Blamed 
for  Knickerbocker  Collapse 

Following  the  brief  summary  of  the 
coroner's  jury  findings  on  the  Knicker- 
bocker Theater  roof  collapse  of  Jan. 
28,  reported  p.  294  of  last  week's  issue, 
the  full  text  of  the  findings  is  quoted 
below.  The  jury  primarily  blames  the 
architect,  the  engineer,  and  the  general 
contractor  and  steel  and  masonry  sub- 
contractors, although  the  administra- 
tion of  the  building  department,  its 
current  methods  of  work,  and  the 
building  code  of  the  District  of  Oolumbia 
ai-e  also  held  to  be  faulty.  The  verdict 
was  returned  on  Feb.  I4.     It  reads: 

"Mary  E.  Atkinson  came  to  her  death 
Saturday,  January  28,  1922,  from  frac- 
ture of  the  skull,  hemoiThage  and  shock 
caused  by  the  collapse  of  the  roof  of 
the  Knickerbocker  theater.  Eighteenth 
street  and  Columbia  road,  Washington, 
D.  C,  due  to  faulty  designing  and  con- 
struction and  inadequate  Supervision 
and  inspection,  and  we  hold  Reginald 
W.  Geare,  Johji  Howard  Ford,  Morris 
Hacker,  Donald  Wallace,  Frank  L. 
Wagner,  Richard  G.  Fletcher,  John  L. 
Mcl5onald,  Thomas  L.  Costigan  and 
Julien  R.  Downman  for  the  action  of 
the  grand  jury. 

Inspector  Qualifications  Low 

"It  is  noted  that  no  special  qualifica- 
tions are  essential  in  filling  the  position 
in  the  office  of  building  inspector;  that 
the  testimony  of  witjigsses  from  the 
office  of  building  inspector,  with  one 
exception,  shows  a  lack  of  knowledge 
of  conditions  and  proper  supervision  of 
buildings  erected  in  the  IXstrict  of 
Columbia;  that  the  reports  made  by 
field  inspectors  were  unintelligent  and 
that  little  or  no  attention  was  paid  to 
them,  they  apparently  being  made  only 
as  a  matter  of  form  and  not  with  any 
idea  of  following  up  or  checking  any 
defects,  showing  the  lamentable  lack 
of  appreciation  of  responsibility. 

"It  is  also  noted  that  many  of  the 
witnesses  testifying  in  this  case  have 
done  so  with  much  evident  unwilling- 
ness and  mental  reservation. 

"We  recommend  a  through  re%nsion 
of  the  building  code  in  the  District  of 
Columbia,  with  a  heavy  penalty  for 
violation  of  any  of  its  clauses. 

"We  also  recommend  that  all  theaters 
and  places  where  the  public  assembles 
be  closed  and  kept  closed  until  such 
time  as  their  safety  is  assured. 

"We  further  recommend  that  the  city 
fire  department  be  equipped  with 
oxyacetylene  torches  and  tanks,  jacks, 
searchlights  and  such  other  equipment 
as  would  be  needed  by  a  wrecking  crew 
in  an  emergency,  the  lack  of  which 
equipment  seriously  handicapped  the 
rescue  of  the  \actims  of  the  Knicker- 
bocker  disaster." 


Would  Study  St.  Lawience  Project 
Before  Congress  Takes  Action 

The  Merchants'  Association  of 
Greater  New  York  has  filed  with  the 
House  Committee  on  Interstate  and 
Foreign  Commerce  a  request  for  de- 
layed action  upon  the  St.  Lawrence 
ship-canal  project  until  the  report  of 
the  International  Joint  Commission  can 
be  studied  and  analyzed.  The  memor- 
andum, signed  by  James  Gilbert  White 
as  acting  president  of  the  Merchants' 
Association,  has  been  sent  to  every 
member  of  Congress,  to  President 
Harding  and  other  officials. 


February  23,  1922 
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Fourth  Offer  Made  for  Taking 
Over  Muscle  Shoals  Plant 

The  Alabama  Power  Co.  of  Birming- 
ham, Ala.,  represented  by  Thomas  W. 
Martin,  president,  has  submitted  the 
third  rival  to  the  Henry  Ford  offer  for 
the  completion  and  operation  of  the 
Muscle  Shoals  water-power  and  nitrate 
manufacture  project  begun  by  the 
federal  goveniment  during  the  war.  In 
contrast  with  the  Ford  requirement  of 
a  large  government  expenditure  and  a 
100-year  lease,  the  Alabama  Power  Co. 
would  require  no  government  outlay 
(except  a  small  allowance  noted  further 
on)  and  would  accept  a  50-year  license, 
with  federal  recapture  clause  at  the 
end  of  that  time,  all  as  provided  in  the 
federal  water-power  act. 

The  company  offers:  (1)  To  complete 
the  dam,  locks  and  power  house  known 
as  Wilson  Dam  or  Dam  No.  1,  with 
an  initial  installation  of  about  240,000 
hp.,  with  provisiMi  for  future  exten- 
sions; (2)  to  furnish  free  to  the 
Government  or  its  designated  agent 
100,000  hp.'  for  the  manufacture  of 
fertilizers  and  war  munitions  and  for 
related  research,  and  to  buy  this 
amount  of  power  from  the  Government 
in  case  of  discontinuance  of  its  use 
for  the  purposes  stated  because  of 
"changes  in  the  act,"  this  horsepower 
to  be  the  second  100,000  hp.  "available 
from  the  normal  flow  of  the  river";  (3) 
to  buy  the  Government's  interest  in  the 
steam  plants  of  the  company's  Warrior 
extension  and  of  Nitrate  No.  2,  and  in 
certain  transmission  lines  and  housing 
facilities,  the  company  to  pay  the 
Government  $5,000,000,  less  an  amount 
to  be  agreed  on  to  cover  the  cost  of 
locks  and  navigation  structures  at 
Wilson  dam;  (4)  the  company  offers 
to  operate  and  maintain  the  power 
plant,  dam  and  gates,  the  Government 
"to  operate  and  maintain  the  locks," 
but  the  company  to  supply  the  neces- 
sary power  without  cost  to  the  Govern- 
ment; (5)  the  Wilson  Dam  property 
and  construction  plant  to  be  trans- 
ferred to  the  company  and  the  locks 
and  navigation  structures  to  be  con- 
veyed to  the  Government  on  comple- 
tion; (6)  the  Government  to  have  the 
right  to  take  over  and  operate  the 
plant  in  case  of  war  necessities,  as 
provided  under  the  act. 


H.  L.  Cooper  Opposes  Ford 
Proposal  for  Muscle  Shoals 

Strong  opposition  to  the  acceptance 
by  the  federal  government  of  Henry 
Ford's  offer  to  purchase  and  lease  the 
Muscle  Shoals  properties  in  Alabama 
was  made  at  a  hearing  before  the 
House  Military  Affairs  Committee  Feb. 
17  by  Hugh  L.  Cooper,  con.sulting  engi- 
neer to  the  government  on  the  Muscle 
Shoala  development.  Col.  Cooper  said 
that  to  remove  the  super-water-power 
project  of  the  South  from  use  by  pub- 
lic utilities  for  100  years  would  be  a 
calamity.  He  declared  that  the  maxi- 
mum length  of  lease  of  government 
lands  carrying  water-power  rights 
should  be  50  years,  and  only  that  long 
when  the  license  is  subject  to  the  reg- 
ulations of  thf  water  power  act. 

Col.  Cooper  also  maintained  that, 
based  on  U.  S.  Army  Engineer  data, 
acceptance  of  the  Ford  proposal  would 
cost  the  government  ?l,27.'>,ono,0no  "in 
order  that  Mr.  Ford  may  secure  sole, 
unregulated  possession  of  the  greatest 
water  power"  in  the  South.    The  entire 


$83,175,475  expended  and  estimated  as 
to  be  spent  on  the  project  should  be 
made  interest-bearing.  Col.  Cooper  said, 
adding  that  the  government  was  paying 
4  per  cent  and  more  on  the  money  it 
had  borrowed. 


Illinois  Central  R.R.  Plans 
$50,000,000  Improvements 

To  provide  funds  for  reconstruct- 
ing its  freight  and  passenger 
terminals  and  electrifying  its  lines 
in  Chicago  and  for  otherwise  im- 
proving its  property  in  that  city 
the  management  of  the  Illinois 
Central  Railroad  Company  will  ask 
its  stockholders  at  the  annual 
meeting  to  be  held  on  April  19  to 
authorize  an  issue  of  $50,000,000 
preferred  stock.  Plans  are  now  in 
preparation  for  the  contemplated 
improvements  which,  it  is  expected, 
will  be  spread  out  over  a  period  of 
eighteen  years. 


National  Research  Council  Opens 
Fight  on  Marine  Borers 

An  immediate  investigation  looking 
to  an  organized  campaign  against  the 
activities  of  marine  borers,  or  ship 
worms,  is  announced  by  the  National 
Research  Council,  which  has  appointed 
to  undeitake  the  work  a  Marine  Piling 
Committee  consisting  of: 

R.  T.  Betts,  chief  engineer,  Robbins- 
Ripley  Co.,  chairman;  George  J.  Ray, 
chief  engineer,  D.  L.  &  W.  R.R.,  vice- 
chairman;  Dr.  A.  L.  Barrows,  assistant 
secretary.  National  Research  Council, 
secretary;  George  M.  Hunt,  U.  S.  Forest 
Service;  F*rof.  C.  A.  Kofoid,  University 
of  California,  and  Dr.  Hermann  von 
Schrenk,  consulting  engineer,  N.  Y.  C. 
R.R. 

Col.  W.  G.  Atwood,  has  been  ap- 
pointed director  for  the  investigation 
and  will  have  his  office  in  the  Engineer- 
ing Societies  Building,  New  York  City. 

San  Francisco  Approves  $2,467,- 
000  I\IunicipaI  R.R.  Extension 

At  the  Feb.  6  meeting  of  the  San 
Francisco  board  of  supervisors  it  was 
definitely  decided  to  proceed  with  con- 
struction on  the  Duboce  Ave.  extension 
of  the  Municipal  Ry.  which  will  give 
direct  access  to  the  Sunset  District.  The 
toUl  co.st  is  to  be  $2,467,000  of  which 
$1,900,000  is  needed  for  a  4,200-ft.  tun- 
nel. Of  the  total  cost,  $1,967,000  is  to 
be  raised  by  assessments  on  property  of 
the  district  and  the  city  is  to  pay 
$.')00,UOO. 

The  primary  object  of  the  new  exten- 
sion is  to  pierce  the  Twin  Peaks  ridge 
and  so  open  up  the  north  Sunset  region 
between  Golden  (Jate  Park  and  Park- 
side,  much  in  the  same  way  as  Ingle- 
side  and  St.  Francis  Wood  were  opened 
up  by  the  Twin  Peaks  tunnel. 

The  proposal  of  better  transportation 
for  this  district  has  been  under  con- 
sideration for  four  years.  Recently 
four  alti-rnative  routes  were  studied  anil 
reports  were  .submitted  on  each  by  the 
city  engineer  who  attachi-d  to  his  re- 
port, a  recommendation  in  favor  of  the 
Duboce  Ave.  route.  Th<'  boundaries  of 
the  •assessment  distrirt  are  yet  to  be 
fixed,  but  it  is  understood  that  property 
owniTs  who  were  assessed  for  the  Twin 
Peaks  tunnel  will  not  be  included  in  the 
new  a.sse'sment. 


Michigan  Engineers  Discuss 
Business  Topics 

Building    Strike    Prevention    Measures 

Outlined  —  Sewer      Recomstruction 

Needed — Drainage  Laws 

(Engineering  Ncics-Rccoid  Staff  Report) 
The  Michigan  Engineering  Society, 
state  assembly  of  the  American  Asso- 
ciation of  Engineers,  is  finding  itself. 
A  greater  feeling  of  harmony  among 
all  members  of  the  profession  in  the 
state  was  evident  at  the  annual  meet- 
ing, Feb.  8-10,  at  Kalamazoo,  than  has 
been  obser^'ed  at  any  time  since  .\.A.E. 
went  into  Michigan.  While  all  the  ir- 
reconcilables  have  not  joined,  they  are 
no  longer  belligerent.  Tolerance  is  the 
watchword.  Work,  accomplishment, 
and  a  less  radical  feeling  in  the  organi- 
zation itself,  have  broken  down  many 
of  the  former  barriers.  The  whole- 
hearted way  in  which  the  local  chapter 
has  entered  into  the  co-operation  with 
existing  organizations  in  Detroit  to 
form  the  Associated  Technical  Societies 
has  been  no  small  factor.  A  minimum 
discussion  of  detailed  engineering  and 
a  maximum  amount  of  time  spent  on 
the  business  side  of  engineering  char- 
acterized the  program. 

Scope  of  Program 

The  topics  included  ethics,  co-opera- 
tion in  the  building  field,  the  highway 
situation,  municipal  problems,  from 
zoning  and  planning  to  administration 
by  the  city-manager  form  of  govern- 
ment, and  the  working  of  the  registra- 
tion law.  There  were  inspirational  ad- 
dresses on  vision  and  fellowship,  and  a 
mock  court  before  which  the  chapters 
appeared  to  recite  their  achievements 
and  receive  a  relative  rating. 

Perhaps  the  most  interesting  single 
feature  to  A.A.E.  members  over  the 
country  was  the  launching  of  the  can- 
didacy of  Clarence  W.  Hubbell  for  the 
presidency  of  the  national  organiza- 
tion. Mr.  Hubbell  has  recently  resigned 
as  city  engineer  of  Detroit,  effective 
March  1,  to  return  to  his  consulting 
practice,  having  practically  completed 
the  carrying  out  of  the  sewer  construc- 
tion program  for  which  he  went  into 
the  office.  Mr.  Hubbell  was  a  candi- 
date last  year  but  withdrew. 

The  assembly  is  growing;  three  new 
chapters  w-ere  formed  during  the  year 
at  Pontiac,  Kalamazoo  and  Jackson. 
Finances  reflect  the  depression,  but 
despite  the  fact  that  only  42  per  cent 
paid  their  dues  the  assembly  has  money 
in  the  bank  and  the  quarterly  magazine 
made  a  substantial  profit.  Financial 
relations  with  headquarters,  the  great- 
est bone  of  contention  a  year  ago  all 
over  the  country,  have  apparently  been 
straightened  out  s.Uisfactorily. 

"Engineering  Ethics"  by  Dean  M.  E. 
Cooley,  University  of  Michigan  and 
president  of  the  Federated  Americnn 
Engineering  Societies,  who  could  not 
attend  because  of  a  speaking  tour  in 
the  Southwest,  was  treated  by  Prof. 
H.  E.  Riggs. 

To  PnEVENT  Strikes 
"Co-operation  Refween  Archileot-s, 
Engineers  and  Builders,"  a  subject 
handled  by  Fred  Larkin,  president  of 
the  Association  of  Buihling  KniployiT« 
of  Michigan,  recounted  methods  whic  !• 
have  prevented  strikes  in  the  st.nte 
The  principal  feature  of  the  confr.'ir- 
tors'    program,    which    champions     the 
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American  plan,  was  to  call  in  all  parties 
to  any  controversy,  particularly  the 
owner  who  paid  the  bills  and  the  en- 
gineer or  architect.  Many  specifica- 
tions now  have  a  clause  requiring  the 
contractor  to  use  the  American  plan  of 
employment  and  Mr.  Larkin  requested 
the  engineers  to  insert  it  in  all  of  their 
contracts.  Actual  costs  during  the  past 
year  have  been  8  to  16  per  cent  lower 
in  Michigan  than  elsewhere,  but  in 
many  cases  the  wage  scale  was  higher 
than  the  union  rate. 

Frank  F.  Rogers,  state  highway  com- 
missioner, outlined  the  progress  of  road 
building  and  indicated  that  the  state's 
1922  budget  of  $14,400,000  called  for 
nearly  1,000  miles  of  trunk-line  con- 
struction. Of  this  mileage  about  275 
miles  will  be  hard  surface  and  one- 
third  will  receive  federal  aid. 

In  the  discussion  of  Prof.  Arthur  H. 
Blanchard's  paper  on  "Highway  Trans- 
port" it  was  brought  out  that  the  rural 
taxpayers  need  to  realize  that  68  per 
cent  of  the  taxes  for  roads  are  paid  by 
city  residents.  Gasoline  taxes,  he  said 
are  now  levied  in  twelve  states;  many 
more  are  considering  them  and  Prof. 
Blanchard  stated  that  it  was  a  reason- 
able measure  of  use  taxation. 

Prof.  W.  C.  Hoad,  University  of 
Michigan,  in  his  talk  on  "Sewer  Surveys 
and  Reconstruction"  stated  that  grow- 
ing cities  all  over  the  country  are  con- 
sidering reconstruction  because  of  out- 
grown systems.  One  of  the  greatest 
difficulties  arises  from  the  fact  that 
sewers  and  sewage  treatment  often  ab- 
sorb more  money  than  any  other  munic- 
ipal utility  and  produce  no  revenue. 
He  made  a  plea  for  the  beautification  of 
sewage  works,  grounds  for  the  psy- 
chological effect  upon  attendants  and 
citizens.  In  discussion,  Patrick  Keat- 
ing, consulting  engineer,  Detroit,  in- 
quired as  to  why  pure-iron  corrugated 
pipe  was  not  oftener  used  in  compara- 
tively temporary  storm-water  drains. 
No  one  seemed  in  favor  of  this  expe- 
dient. To  an  objection  to  the  high  fric- 
tion coefficient,  N.  R.  Macklen,  civil 
engineer.  Bay  City,  replied  that  not 
much  was  known,  but  $10,000  was  being 
expended  at  Berkeley,  Cal.,  on  hydrau- 
lic  experiments   on  corrugated   pipe. 

Chapters  in  "Court" 

In  the  recital  of  chapter  activities 
tiefore  the  "court,"  which  was  handled 
by  L.  E.  Ayres,  national  director, 
A.A.E.,  the  basis  was  a  questionnaire 
of  30  questions  relating  to  meetings, 
attendance,  programs,  civic  activities, 
committees  and  financial  operation  by 
budget  or  otherwise.  Reports  were  sub- 
mitted by  Ann  Arbor,  Detroit,  Flint, 
Jackson,  Kalamazoo,  Lansing,  Muske- 
gon, Pontiac,  Port  Huron  and  Saginaw 
chapters  and  the  districts  of  Grand 
Rapids,  Bay  City,  Cadillac  and  the  Up- 
per Peninsula. 

The  report  on  the  working  of  the 
registration  law  presented  by  C.  R. 
Olmsted,  office  manager.  State  Board  of 
Examiners,  indicated  1,419  registrants, 
including  523  architects  already  regis- 
tered under  a  previous  law.  The  classi- 
fication of  engineers  is  as  follows:  Civil 
engineers,  595;  mechanical  engineers, 
111;  electrical  engineers,  39;  chemical 
engineers,  20;  mining  engineers,  50; 
marine  engineers,  3,  and  surveyors,  143. 
Some  engineers  are  classified  in  sev- 
eral of  the  classes.  No  work  on  viola- 
tions has  begun  but  the  board  expects 
to  handle  some  clear-cut  cases  soon. 


C.  F.  Lang  Retires  as  President 
of  Lakewood  Company 

Charles  F.  Lang  has  retired  as  presi- 
dent of  the  Lakewood  Engineering  Co., 
Cleveland,  following  a  general  reor- 
ganization which  the  company  has 
undergone.  Mr.  Lang's  retirement 
dates  from  the  recent  annual  meeting. 

Despite  general  business  conditions 
reports  from  the  field  force  of  the  Lake- 
wood  company  indicate  a  general  bet- 
terment and  increase  of  business  in  all 
departments,  particularly  in  the  pav- 
ing and  general  construction  fields.  It 
has  already  been  necessary  to  increase 
the  factory  force  to  meet  the  improved 
demand.      

Erie  R.R.  Awards  Contract  for 
Pier  of  Unusual  Design 

A  contract  for  the  construction  of 
a  freight  pier  at  Weehawken,  N.  J.  to 
replace  one  that  burned  last  fall  has 
been  awarded  by  the  Erie  R.R.  to  Foley 
Bros,  of  St.  Paul,  Minn.  The  pier  will 
be  of  two  stories,  96  x  842  ft.  in  plan 
and  will  be  divided  into  two  equal 
sections  by  a  transverse  fire-wall.  It 
will  be  served  by  two  tracks  and 
equipped  with  eight  elevators. 

The  superstructure  will  be  framed  of 
Douglas  fir  designed  in  accordance 
with  the  slow-burning  mill  building 
principle  and  will  be  provided  with 
automatic  sprinklers.  "The  sheathing 
will  be  of  conjugated  zinc  and  the 
gutters,  leaders  and  window  casings  of 
plain  sheets  of  the  same  metal.  Zinc 
was  selected  for  this  purpose  vdth  a 
view  to  securing  greater  permanence 
than  would  otherwise  be  possible  under 
the  peculiarly  coiTosive  conditions  that 
result  from  the  combination  of  salt  air 
and  locomotive  gases. 


Hold  Conference  on  Highway 
Engineering  at  Michigan 

The  eighth  annual  Michigan  confer- 
ence on  highway  engineering  was  held 
at  the  University  of  Michigan,  Ann 
Arbor,  Feb.  13  to  17.  The  program,  ar- 
ranged by  Prof.  Arthur  H.  Blanchard, 
included  papers  and  discussions. 

Drainage  legislation  has  been  a  thorn 
in  the  side  of  the  engineering  profes- 
sion in  Michigan  for  years.  Drain  com- 
missioners are  elected.  Some  are  paid 
as  high  as  $60  annually!  Secretai-y 
Hunter,  of  the  Michigan  Association  of 
Drain  Commissioners,  explained  .  the 
difficulties  and  asked  for — and  obtained 
— an  endorsement  of  legislation  promul- 
gated by  his  associates  toward  the  es- 
tablishment of  a  state  drainage  bureau 
under  the  agricultural  department  of 
the  state. 

Resolutions  and  Officers 
Resolutions  passed  included  a  request 
for  the  appointment  of  committees  to 
investigate  motor  bus  and  other  high- 
way transportation  from  the  financial 
angle,  to  look  into  the  question  of  a 
proposed  state  department  of  public 
■works  and  to  assist  chapters  in  putting 
engineers  in  engineering  positions. 

The  officers  chosen  for  the  ensuing 
year  are  as  follows:  President,  L.  H. 
Neilsen;  vice-president,  Ross  J.  Buck; 
treasurer,  H.  A.  Shuptrine;  director  at 
large,  Charies  E.  Wpod.  C.  B.  Huff, 
Detroit,  the  half-time  secretary,  was 
chosen  by  the  board  of  directors. 


Los  Angeles  Sewer  Overflow 
Problem  Serious 

Objections  to  Nuisance  from   "Sewage 

Floods" — Flow    Diverted   into 

Creek  Temporarily 

The  prediction  of  an  early  overcharge 
in  the  Los  Angeles  ocean  outfall  sewer, 
with  resulting  overflow  and  nuisance, 
made  by  the  engineering  department  of 
the  city  in  its  report  advocating  the 
bond  issue  for  a  new  sewer  and  sewage- 
works  (voted  down  by  the  people  last 
year)  came  true  on  schedule  time  and 
led  to  palliative  measures  on  the  part 
of  the  city  that  gave  rise  to  protest 
and  brought  the  matter  before  the 
State  Board  of  Health.  There  was  a 
public  hearing  before  the  board  on  Jan. 
27,  while  on  Jan.  31  residents  of  Culver 
City,  Venice  and  other  districts  along 
Ballona  Creek  applied  for  an  injunction 
to  prevent  Los  Angeles  from  continuing 
the  Ballona  Creek  discharge. 

From  statements  made  at  the  Board 
of  Health  hearing  it  appears  that  the 
capacity  of  the  trunk  sewer  conveying 
city  sewage  to  the  ocean  has  been  over- 
taxed to  such  an  extent  that  the  daily 
peak  flow  in  the  sewer  is  sufficient  to 
put  the  main  line  under  pressure  and 
cause  the  sewage  to  escape  from  the 
manholes  in  certain  residential  districts. 

Release  Flow  Into  Creek 
As  an  expedient  to  prevent  this 
nuisance  the  city  tapped  the  trunk 
sewer  and  released  a  flow  of  about 
10,000,000  gal.  daily  into  Ballona  Creek, 
whence  it  finds  its  way  to  the  ocean 
near  Venice.  Until  a  permanent  means 
of  disposal  can  be  provided  the  city  pro- 
posed to  put  in  a  temporary  screening 
plant  at  the  point  where  the  sewer  was 
tapped  and  after  screening  to  chlori- 
nate the  effluent.  It  was  estimated  that 
about  18  to  20  per  cent  of  the  solids 
could  be  removed  in  this  way  and  the 
bacterial  count  reduced  about  90  to 
95  per  cent.  The  State  Board  of  Health 
refused  to  sanction  the  discharge  of 
sewage  into  the  creek,  even  with  treat- 
ment, as  outlined. 

Property  owners  in  the  residence  dis- 
tricts subject  to  the  sewage  floods 
vigorously  defend  the  Ballona  Creek  re- 
lief measure.  Residents  of  the  area 
along  the  watercourse  as  vigorously 
protest.  The  city  engineer  believed  that 
the  only  permanent  solution  is  the  vot- 
ing of  bonds  for  a  disposal  plant  or 
new  outfall  to  the  ocean. 


Asphalt  Association  Opens 
Branch  OflSce  at  Albany 

In  line  with  its  recent  action  in  open- 
ing branch  offices  at  Raleigh,  N.  C, 
and  Atlanta,  Ga.,  the  Asphalt  Associa- 
tion, New  York  City,  carrying  out  its 
policy  of  expansion,  has  moved  its  Ca- 
nadian office  from  Toronto  to  Albany, 
N.  Y.,  where  Germain  P.  Graham,  for- 
merly deputy  city  engineer  of  Albany, 
will  be  in  charge  as  district  engineer. 

Mr.  Graham  graduated  from  Rens- 
selaer Polytechni6  Institute  in  1908  as 
a  civil  engineer.  From  1909  to  1917  he 
was  in  the  city  engineer's  office  at  Al- 
bany where  he  had  charge  of  river 
front  improvement  and  intercepting 
sewers.  During  the  World  War  he 
served  as  Captain  and  Adjutant  in  the 
20th  Engineers.  At  the  conclusion  of 
his  army  service  he  returned  to  Albany 
as  deputy  city  engineer. 


February  23,  1922 
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Propose  $5,000,000  Bond  Issue 
for  Norfolk  Port 

A  proposed  bond  issue  of  $5,000,000 
by  the  City  of  Norfolk,  Va.,  for  the 
construction  of  v/aterfront  improve- 
ments, was  passed,  6  to  1,  by  popular 
vote  Feb.  7,  1922.  The  preliminary  plans 
provide  for  piers  and  sheds  with  500  000 
sq.ft.  of  warehouse  space,  two  open  pier 
berths  and  a  grain  elevator  of  750,000 
bu.  capacity  with  a  'berth  to  serve  it, 
at  a  total  cost  of  approximately  $3,- 
800,000.  The  remainder  of  the  pro- 
posed appropriation  is  for  the  estab- 
lishment of  a  sinking  fund  for  main- 
tenance, etc. 
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Memphis  To  Build  Subway 
Under  Railroad  Tracks 

Mayor  Paine  of  Memphis,  Term.,  has 
reached  an  agreement  with  the  Nash- 
ville, Chattanooga  &  St.  Louis  R.R.,  the 
Frisco  R.R.,  the  Southern  R.R.,  Union 
Railway,  and  the  Louisville  and  Nash- 
ville R.R.  under  the  terms  of  which  a 
subway  will  be  constructed  under  the 
tracks  of  these  five  railroads  where  they 
cross  South  Belle\-ue  Boulevard.  Nego- 
tiations have  been  under  way  for  more 
than  two  years  between  Memphis  and 
the  railroads  in  an  effort  to  agree  on 
building  the  subway. 

The  estimated  cost  of  the  subway  is 
$300,000,  of  which  80  per  cent  will  be 
paid  by  the  railroads  and  20  per  cent  by 
the  city.  Plans  will  be  rapidly  com- 
pleted so  that  work  can  start  by  the 
middle  of  1922.  About  a  year  will  be 
required  to  complete  the  subway.  Rein- 
forced concrete  will  be  used  and  the 
street  approaches  will  be  widened  to 
60  ft.,  the  present  street  being  only 
45  ft.  The  Memphis  Street  Railway 
will  extend  its  tracks  under  the  subway 
and  connect  the  southern  part  of  Mem- 
phis with  the  northern  section. 

Memphis  was  granted  power  by  the 
last  state  legislature  to  sell  bonds  to 
pay  for  its  share  of  the  cost. 

Middle  West  Practising  Engineers 
Form  New  Association 

At  a  conference  Jan.  18  of  practising 
engineers  from  Iowa,  Nebraska  and 
South  Dakota,  held  during  the  conven- 
tion of  the  Iowa  Engineering  Society 
at  Sioux  City  and  sponsored  by  the  Iowa 
Section  of  the  American  Society  of  Civil 
Engineers,  it  was  decided  to  form  a  new 
association  with  membership  limited  to 
engineers  either  wholly  or  in  part  in 
private  practice.  The  objects  are  sim- 
ilar to  those  of  the  American  Institute 
of  Consulting  Engineers. 

To  raise  the  standards  of  ethics  of  the 
profession,  to  bring  about  a  higher  de- 
gree of  professional  co-operation  be- 
tween the  engineers  of  every  state  and 
to  perfect  the  standard  contracts  for 
engineering  services  are  some  of  the 
immediate  problems  it  is  proposed  to 
attack.  One  suggested  name  is  the 
Missouri  Valley  A.-^sociation  of  Engi- 
neers. Engineers  from  Illinois  on  the 
east,  Colorado  on  the  west,  Kansas  on 
the  south  and  Minnesota  and  North 
Dakota  on  the  north  are  to  be  asked 
to  s^upport  the  association. 

The  temporary  officers  elected  to  lay 
the  groundwork  for  the  proposed  asso- 
tion  are  as  follows:  President,  Prof. 
John  H.  Dunlap;  vice-president,  George 
T.  Prince;  secreUry-treasurer,  E.  K. 
Mather,  Mitchell.  S.  D. 


Frank  Chittenden  Osborn 

Frank  Chittenden  Osborn,  founder  of 
the  Osborn  Engineering  Co.,  Cleveland, 
Ohio,  died  suddenly  at  his  home  in 
Cleveland  Jan.  31,  as  reported  in  last 
weeks  issue.  He  was  bom  in  Green- 
land, Mich.,  in  1857 
and  after  gradua- 
tion from  Rensse- 
laer Polytechnic  In- 
stitute, entered  the 
employ  of  the  Louis- 
ville (Ky.)  Bridge 
Co.  as  assistant  en- 
gineer. In  1885  he 
became  principal  as- 
sistant engineer  for 
the  Keystone  Bridge 
Co.,  of  Pittsburgh, 
Pa.,  and  in  1887  joined  the  firm  of 
G.  W.  G.  Ferris  &  Co.,  inspectors  and 
designers  of  structural-steel  work  in 
that  city.  In  1889  he  accepted  the  posi- 
tion of  chief  engineer  of  the  King 
Bridge  Co.,  of  Cleveland, 

Foreseeing  a  wide  field  as  a  private 
practitioner,  he  resigned  in  1892  and 
proceeded  to  establish  an  engineering 
practice  which  grew  to  such  proportions 
that  in  1900  it  was  incorporated  as  the 
Osborn  Engineering  Co.  The  Osborn 
Company  designed  and  constructed  nine 
Portland  cement  plants,  with  a  produc- 
ing capacity  of  about  17,000  barrels  of 
cement  each  day,  a  large  number  of 
bridges  of  steel  and  reinforced  con- 
crete for  counties,  cities,  electric  and 
steam  railways. 

In  1908  Mr.  Osborn  was  appointed  a 
member  of  the  Cuyahoga  County 
Building  Commission,  having  charge  of 
the  construction  of  the  new  court  house 
at  Cleveland,  involving  an  expenditure 
of  about  $5,000,000. 

He  was  an  active  member  of  the 
Cleveland  Engineering  Society,  and  had 
been  director,  secretary,  vice-president 
and  president,  and  at  the  time  of  his 
death  was  a  member  of  its  City  Plan 
Committee.  He  was  for  three  years 
(1901-03)  a  director  of  the  American 
Society  of  Civil  Engineers  and  in  1909 
he  was  appointed  a  member  of  its 
Special  Committee  on  Steel  Columns 
and  Sti-uts,  and  served  on  this  com- 
mittee for  several  years.  He  was  a 
member  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Build- 
idgs,  American  Society  of  Testing  Ma- 
terials, and  the  Institution  of  Civil 
Engineers  of  Great  Britain. 


Santa  Fe  Ry.  Plans  Improvements 
To  Cost  $45,000,000 

The  budget  of  the  A.,  T.  &  S.  F.  Rv 
System  for  1922  contemplates  the  e.x- 
penditure  of  about  $45,000,000  for  im- 
provements, betterments,  equipment, 
double-tracking  and  new  branch  lines, 
as  compared  with  $35,000,000  in  1921 
According  to  W.  B.  Storey,  president 
prospective  demands  of  the  territory 
served  by  this  system  would  call  for  a 
'Jl'i'^i'  ™°'"^  extensive  program,  probably 
$60,000,000  annually  f of  thi4e  years, 
but  such  an  outlay  is  not  possible  under 
present  conditions. 

Of  the  1922  expenditures,  $11,750,000 
will  be  for  the  completion  of  work  in 
handj  $22,000,000  for  new  work,  includ- 
mg  75  miles  of  new  second  track  from 
Jampai  to  Griffiths,  Ariz.;  $8,000,000 
for  new  equipment;  $1,400,000  for  a  55- 
^1  ,®cn  1?^'^''  ^""""i  Satanta,  Kan.,  and 
51,150,000  for  a  35-mile  branch  from 
Owen  to  Pawhuska,  Okla.  In  the  con- 
struction of  the  Arizona  second  track 
there  will  be  a  grade  reduction  from  95 
I  .^I^  **•  P^"^  ""'^'  ■^^■hich  will  save 
from  20  to  25  per  cent  in  freight  train 
TriTM^^A  amounting  to  upwards  of 
ifiouu.uoo  a  year. 

Following  are  some  of  the  larger 
items  in  the  budget: 

.Addition   to   main  lines    $6  GS' 298 

.\ew  branch  linos   °  ??n'onn 

Ranr»nH"''"r,"^\«"'',  «=">ver"ts:::  l";5i2;89!i 
KaiKs  and  other  track  material..  1.101  86S 
Shnfhn  m"  °'^'=^  buildings.  .  .  .  :  1  056  639 
.Additional    yard    tracks 'and  Vidl   *'"*'•"" 

Shop    m.ichi'nesand"toi)is': 7^4^81 

.-\.ssc.ssments    for   public    Improve: 

ments     ,„,  .„ 

Widening  cuts,  fills,  etc. " ! iitzfn 

Signals  and   interlocking  plants:;  466;^88 


South  Carolina  Proposes  Big 
Road  Improvement 

A  proposal  to  spend  $34,000,000  with- 
in six  years  and  to  complete  within 
that  time  4,000  miles  of  the  state  high- 
way system,  more  than  600  miles  of 
which  would  be  hard-surfaced  and  the 
remainder  surfaced  with  sand-clay,  top 
soil,  or  gravel,  is  to  be  urged  before 
the  present  session  of  the  legislature  of 
South  Carolina.  In  <  rder  that  this  pro- 
posal should  conform  to  the  federal-aid 
acts  the  state  highway  officials  recently 
held  conferences  with  representatives 
of  the  U.  S.  Bureau  of  Public  Roads. 

If  this  greatly  expanded  program  is 
carried  out,  the  state  will  match  all  of 
the  federal-aid  money  now  available 
and  any  future  appropriation  that  may 
become  available.  Funds  will  be  raised 
by  automobile  licenses,  by  continuing 
the  state-wide  2-mill  property  tax,  a 
1-cent-per-gallon  motor  fuel  tax,  and 
a  bond  issue  of  $10,000,000. 


A.  A.  E.  Employment  Survey 
Finds  Conditions  Improving 

That  the  demand  for  engineering 
services  is  on  the  road  to  recovery  i« 
reported  by  the  employment  depart- 
ment of  the  American  Association  of 
Engineers,  which  has  received  reports 
from  more  than  200  widely  separated 
localities.  Many  million-dollar  projects 
are  in  progress  or  contemplated  at  an 
early  date.  Although  a  lull  in  engi- 
neering employment  was  experienced  at 
the  end  of  the  year,  the  number  of 
unemployed  was  less  than  it  had  been 
for  several  months.  The  following 
table  shows  .the  trend  of  emplojTiient: 

Dec.  .\ov.  Dec. 
.       ,,        .     ,  1321  1921  1920 
Applicants  for  em- 
ployment   .  1S77  1661  19ir, 
Position,'!  received.  .inS  .l.tr,  64 r, 

J  -n  nf.rred    1.197  16.19  .IGI.', 

.Men    pla.ed    17,-,  l!i:|  269 

The  average  monthly  salary  of  posi- 
tions filled  in  December  was  $178  or 
$14  less  than  the  month  previous.  For 
the  same  month  last  year  the  average 
salary  was  $200.  The  highest  salary 
position  filled  was  $6,000  per  annum; 
the  lowest  salary  $90  a  month. 

The  greatest  numlx-r  of  engineering 
po.sitions  was  in  the  East  and  the  South 
Atlantic  states.  The  principal  <lenian(l 
was  for  engineers  in  designing  offircH, 
with  architectural  firms  coming  first. 
There  was  a  small  demand  for  con- 
struction engineers  and  general  out 
side  men.  Most  of  the  men  unemplmi'd 
are  engineers  with  r.nilrojid  experi 
ence,  a  field  which  has  been  inactiv. 
for  sonie  time.  The  main  demand  tit 
this  time  is  for  highway  engineers 
rlesigners,  sales  engineers  and  a  f.nii 
demand  for  mechan-cal  engineers. 
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Transit  Line's  Value  $465,680,154 

As  a  preliminary  to  the  proposed 
unification  of  the  transit  system  of 
New  York  City  the  Bureau  of  Valua- 
tion of  the  Transit  Commission  has 
announced  a  valuation  of  $465,680,154 
for  the  operating  properties  of  all  of 
the  transit  companies  in  the  city.  This 
amount  is  less  than  had  been  expected, 
the  companies'  own  valuation  of  the 
properties  being  $791,450,839. 


Load  Limit  in  Shasta  County 

Shasta  County,  Cal.,  has  recently  en- 
acted an  ordinance  limiting  loads  that 
may  be  hauled  over  the  roads  from 
Nov.  1  to  April  1  to  5,000  Jb.  weight  of 
the   vehicle   included. 

The  Supervisors  have  given  the  Pacific 
Gas  &  Electric  Co.  a  permit  to  ex- 
ceed that  limit,  but  it  has  to  give  a 
bond  of  $2,000  that  all  damage  to  the 
roads  and  bridges  will  be  made  good 
immediately,  and  it  undertakes  to  guar- 
antee that  no  heavily  ladeft  trucks  will 
go  on  the  roads  during  a  storm  or  im- 
mediately after  a  heavy  rain. 


Baltimore  May  Convert  Reservoir 
Into  Municipal  Stadium 

A  favorable  report  on  the  conversion 
of  the  Mount  Royal  reservoir  of  the 
Baltimore  water-works  into  a  munici- 
pal stadium  has  been  made  by  Henry 
G.  Perring,  chief  engineer  of  the  De- 
partment of  Public  Improvements  of 
that  city.  At  a  conference  held  by  the 
Mayor  of  Baltimore,  William  F.  Broen- 
ing,  recently,  at  which  members  of 
the  Public  Athletic  League  of  Baltimore 
and  other  interested  citizens  were  pres- 
ent, unanimous  support  was  given  to 
the  project. 

The  reservoir,  550  ft.  in  diameter, 
was  built  70  yeai-s  ago  for  low  service 
but  its  use  was  given  up  ten  years  ago. 
Mr.  Perring  proposes  to  remove  the 
cobblestone  lining  of  the  inner  slope 
and  constinact  concrete  seats.  The 
cost  of  five  different  schemes,  designed 
to  seat  from  14,000  to  60,000  people, 
is  estimated  at  from  $100,000  to  $375,- 
000  with  a  possibility  of  seating  70,000 
at  an  estimated  cost  of  $500,000.  These 
costs  cover  structural  requirements,  no 
allowance  having  been  made  for  archi- 
tectural features  that  may  be  added 
later. 

Associated  Industries  Establish 
Technical  Information  Service 

The  executive  committee  of  the  As- 
sociated Industries  of  Massachusetts  re- 
cently voted  to  establish  a  technical  in- 
formation service.  The  technical  ad- 
viser named  to  conduct  the  department 
is  Hervey  J.  Skinner,  of  the  firm  of 
Skinner,  Sherman  &  Esselen,  Inc., 
chemists,  biologists  and  engineers,  Bos- 
ton. 

The  new  section  will  answer  inquiries 
on  fundamental  processes  employed  in 
manufacturing  operations  and  will  sup- 
ply members  with  information  relating 
to  problems  of  construction,  properties 
of  building  materials,  selection  of  more 
important  types  of  equipment  for  spe- 
cific operations,  erection  of  machinery, 
and  the  like.  It  is  also  in  a  position 
to  direct  members  to  sources  of  infor- 
mation on  technical  subjects,  and  to 
places  where  materials  or  equipment 
can  be  obtained  to  the  best  advantage. 


Indiana  Adopts  Lugless  Brick 
and  Asphalt  Filler 

The  state  highway  commission  of  In- 
diana, through  Lawrence  Lyons,  di- 
rector, has  just  announced  a  radical 
change  in  specifications  for  vitrified 
brick  pavements.  Under  the  new  spec- 
ifications, the  state,  while  continuing 
the  construction  of  rigid  base,  permits 
the  change  from  a  rigid  to  a  flexible 
brick  surface  by  specifying  asphalt 
filler. 

Previous  to  the  change,  Indiana's 
brick  specifications  called  for  mono- 
lithic construction.  The  new  specifica- 
tions call  for  a  5-in.  concrete  base,  1-in. 
cushion,  3-in.  brick  and  asphalt  filler. 


15  States  Tax  Gasoline 

Figures  Issued  Feb.  15  by  the 
National  Automobile  Chamber  of 
Commerce  show  that  15  states  now 
have  a  tax  on  gasoline.  Two  cents 
a  gallon  is  the  charge  in  Oregon 
while  a  1-cent-a-gallon  tax  is  col- 
lected in  Arizona,  Arkansas,  Colo- 
rado, Connecticut,  Florida,  Georgia, 
Kentucky,  Louisiana,  Montana. 
New  Mexico,  North  Carolina,  Penn- 
sylvania, South  Dakota,  and  Wash- 
ington. 

Gasoline-tax  bills  are  impending 
in  six  other  states — Massachusetts, 
Maryland,  New  Jersey,  South  Caro- 
lina, and  Virginia — the  amounts 
varying  from  1  to  3  cents  per  gal- 
lon. 


Super-Power  Advisory  Board 
To  Meet 

Now  that  ample  time  has  been  given 
to  secure  the  reactions  of  the  electrical 
industry  to  the  super-power  report,  the 
membeis  of  the  Advisory  Board  are  to 
be  called  together  in  the  near  future 
for  further  discussion  of  the  project. 

Dr.  George  Otis  Smith,  the  director 
of  the  U.  S.  Geological  Survey,  under 
whose  direction  the  super-power  report 
was  prepai'ed,  believes  that  the  showing 
of  economies  presented  in  the  report 
hasi  stimulated  interconnection  between 
existing  systems  throughout  the  coun- 
try The  nation-wide  interest  that  has 
been  taken  in  the  report  is  indicated 
by  the  fact  that  the  entire  edition  of 
10,000  copies  of  the  report  has  been 
exhausted.  .The  exact  date  of  the 
meeting  of  the  Advisory  Board  had 
not  been  fixed. 

Secretary  of  Commerce  Hoover  states 
that  the  super-power  report  has  stimu- 
lated the  desire  for  similar  studies  in 
tihe  Pittsburgh-Ohicago  area  and  in 
other  sections. 


Indiana  Announces  Bridge  Plans 

The  bridge  pi'ogram  of  the  Indiana 
state  highway  commission  for  1922 
which  includes  new  structures  and  the 
repair  of  many  old  ones,  embraces 
fifty-five  state-aid  projects,  and  sixty- 
five  federal-aid  jobs.  All  are  to  be 
grouped  into  six  divisions  with  a  resi- 
dent engineer  in  direct  charge  of  each 
division. 

The  state  aid  bridge  projects,  to 
cost  $370,000,  are  situated  in  twenty- 
six  counties.  The  smallest  pi'oject  is 
a  16-ft.  span  and  the  largest  a  600-ft. 
crossing  of  six  spans.  .  The  latter  is  a 
viaduct  over  the  Big  Four  Railroad 
tracks  west  of  Covington. 


Of  the  sixty-five  federal-did  bridge 
projects  the  smallest  is  a  20-ft.  span, 
and  the  largest  an  1800-ft.  crossing. 
The  latter  is  the  bridge  across  White 
River   at   Hazelton. 


Engineering  Societies 


Calendar 


Annual  Meetings 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  New  York ;  Spring 
Society  Meeting,  Davton,  Ohio, 
April  5-6 ;  Suljject,  "Flood  Prob-' 
lems." 

AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION,  Chicago  ;  An- 
nual Convention,  Chicago,  March 
14-16. 

AMERICAN  WATER  WORKS  ASSO- 
(:i.A.TION.  New  York  City,  An- 
nual <'onvention,  Philadelphia, 
May   15-19. 


The  New  York  Section  of  the  Ameri- 
can Water  Works  Association  will  hold 
its  last  regular  meeting  until  the  fall 
on  Thursday,  March  2,  at  12:30  p.m. 
The  speaker  will  be  Beekman  C.  Little, 
superintendent  of  the  Rochester  water- 
works and  ipast  president  of  the  asso- 
ciation. 

The  Colorado  Society  of  Engineers 
has  elected  the  following  officers  for  the 
ensuing  year:  President,  R.  M.  Rosea; 
vice-president,  W.  M.  McMechem;  and 
secretary-treasurer,  C.  M.  Lightbum. 

The  Engineers'  Club  of  Philadelphia 
will  hold  a  joint  meeting  with  the  fol- 
lowing societies  on  March  6,  at  the  club- 
house: Am.  Soc.  C.  E.,  Illuminating  En- 
gineering Society,  Am,  Soc.  M.  E.,  and 
the  American  Society  of  Municipal  En- 
gineers, The  subject  for  discussion  will 
be,  "Zoning  and  Its  Relation  to  City 
Development." 


Personal  Notes 


Thomas  Boles,  chief  engineer 
of  the  Fort  Smith  &  Western  Ry,,  has 
been  appointed  superintendent  of  the 
government  reservation  at  Hot  Springs, 
Ark. 

Herbert  Talley,  chief  engi- 
neer of  the  Hercules  Powder  Co.,  Wil- 
mington, Del.,  has  resigned  to  become 
an  executive  of  the  United  States 
Powder  Co.,  Terre  Haute,  Ind.,  in  which 
company  he  is  financially  interested. 

Perry  O'Neil,  until  recently 
president  of  the  O'Neil  Engineering  Co., 
of  Dallas,  Tex.,  is  now  representing  the 
Elrod  Engineering  Co.,  of  Dallas,  and 
Los  Angeles,  Cal.,  as  contracting  engi- 
neer. 

B.  L.  G.  R  e  E  s,  civil  engineer,  has 
joined  the  advertising  selling  staff  of 
Engineering  Neirs-Record,  and  will 
operate  in  the  New  York  territory. 
He  was  graduated  from  Princeton  in 
1907  and  after  serving  in  the  engineer- 
ing department  of  the  Pennsylvania 
R.R.  for  several  years  he  engaged  upon 
the  New  York  Barge  Canal  work,  which 
he  left  to  take  up  harbor  terminal  con- 
struction at  Brunswick,  Ga.  Subse- 
quent engagements  were  on  the  New 
York  subways;  at  Antofagasta,  Chile, 
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on  nitrate  developments;  and,  during 
the  war,  on  construction  work  at  Camp 
Merritt  and  the  Port  Newark  terminal. 
Recently  Mr.  Rees  was  civic  manager 
for  the  city  of  Nitro,  W.  Va.,  for  the 
Charleston  Industrial  Corp. 

William  P.  Graham,  formerly 
dean  of  the  L.  C.  Smith  College  of 
Applied  Science,  Syracuse  University, 
has  been  appointed  acting  vice-chancel- 
lor of  the  university.  Louis  Mit- 
chell, professor  of  civil  engineering, 
will  succeed  Mr.  Graham  as  dean. 

F.  J.  N  E  V  I  N  S  has  been  appointed 
valuation  engineer  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.,  with  headquarters 
at  Chicago. 

William  H.  Hoffman,  until 
recenth'  structural  engineer  for  the 
Case  Crane  and  Engineering  Co.,  Col- 
umbus, Ohio,  has  become  chief  engineer 
of  the  Hughes-Keenan  Co.,  at  Mansfield, 
Ohio. 

Arthur  St.  Laurent,  assist- 
ant deputy  minister  of  the  Canadian 
Department  of  Public  Works,  has  been 
appointed  chief  engineer,  succeeding  the 
late  E.  D.  Lafleur. 

John  MacCutcheon  has  been 
appointed  superintendent  of  bridges  for 
Bridgeport,  Conn. 

Lyman  T.  Banks,  formerly 
steel  expert  of  the  U.  S.  Shipping 
Board,  has  been  elected  secretary  of 
the  Engineers'  Club  of  Seattle. 

Arlington  M.  Smith,  Evan 
Fisher,  Henry  R.  Haines  and  Henry 
Fisher.  Jr.,  who  have  been  connected 
with  the  construction  department  of 
the  Southern  California  Edison  Co., 
have  left  that  organization  to  open 
offices  in  Bakersfield,  Cal.,  under  the 
name  of  Western  Engineering  Co. 
Special  attention  \vi]\  be  given  to  con- 
struction and  super\nsion  of  mining, 
irrigation  and  hydraulic  work. 

Charles  F.  Puff,  Jr.,  has  re- 
signed his  position  as  secretary  and 
general  manager  of  the  associated 
Pennsylvania  Highway  Contractors  to 
engage  in  the  private  enterprise  of 
establishing  the  contractors  Service 
Bureau,  covering  a  territory  within 
a  30-mile  radius  of  Philadelphia.  At 
a  special  meeting  of  the  board  of 
governors  resolutions  were  passed  ex- 
pressing regret  at  Mr.  Puff's  loss  to 
the  association  and  appreciation  of  his 
services.  Mr.  Puff,  before  becoming 
associated  with  the  Pennsylvania  con- 
tractors organization,  was  assistant 
chief  engineer  of  the  highway  depart- 
ment of   Philadelphia. 

James  M.  Four  my  has  been 
appointed  state  highway  engineer  of 
Louisiana.  He  is  a  graduate  of  the 
T-ouisiana  State  University,  class  of 
IOn.5,  and  has  been  engaged  in  highway 
work  wnthin  the  state  for  the  past  10 
years.  Before  he  entered  the  highway 
field  be  planned  and  supervised  the 
building  of  the  electric  railway  to  the 
top  of  Signal  Mountain,  near  Chatta- 
nooga. Tenn.  and  later  served  as 
aRsist.,Tnt  city  engineer  of  New  Orleans. 
W.  F.  Cooper,  who  has  boon  with 
the  Louisiana  State  Highway  Depart- 
ment since  1917.  has  been  appointr'd 
asRistant  state  highway  engineer,  with 
headquarterg  at  Baton  Rouge. 

Phillip  Dean,  building  com- 
minsi'^ner  for  Madison,  Wis.,  has  re 
signed  to  ent«r  private  practice  as  an 
architect  and  engineer  in  Madison. 

P.  T.  R  o  R  I  N.  formerly  connected 
with  the  "Terry  Manufacturing  Co.  in 


New  York  as  sales  and  cost  engineer, 
has  been  appointed  contracting  engi- 
neer for  the  Penn  Bridge  Co.  at  the 
New  York  Branch. 

A.  H.  R  0  B  B  E  R  t,  formerly  chief  de- 
signing engineer  for  the  Terry  Manu- 
facturmg  Co.  in  New  York,  has  joined 
the  staff  of  the  Penn  Bridge  Co.  as 
contracting  engineer  for  the  New  York 
Branch. 

William  Craven,  bridge  en- 
gineer. North  Carolina  State  Highway 
Commission,  has  been  appointed  senior 
bridge  engineer. 

W.  F.  Cock  e,  assistant  state  high- 
way engineer  of  Virginia,  has  resigned 
to  become  state  highway  engineer  of 
Florida. 

W.  H.  D  E  France,  who  has  been 
\vith  the  Texas  &  Pacific  R.R.  for  the 
past  few  years,  has  been  appointed 
superintendent  of  wharves  and  docks 
for  the  Board  of  Park  Commissioners. 
New  Orleans,  La.,  succeeding  Hayden 
Wren,  resigned. 

J.  F.  Mali  n  e,  engineer  and  vice- 
president  of  the  E.  F.  Hauserman  Co., 
Cleveland,  Ohio,  has  been  appointed 
Director  of  Public  Service  for  Cleve- 
land by  Mayor-elect  Kohler. 

W.  Richmond  Tracy  has  been 
elected  engrineer-secretary  for  the 
Union  County  Park  Commission,  with 
headquarters  in  Newark,  N.  J.  Mr. 
Tracy  is  at  present  engineer  in  charge 
of  bridge  construction  for  the  Bronx 
Parkway  Commission. 

George  F.  S  y  m  e,  supervising 
engineer.  North  Carolina  State  High- 
way Commission,  has  been  appointed 
senior  highway  engineer. 


Obituary 


William  C.  Sargent  for  22 
years  secretary  and  also  a  director  of 
the  Chain  Belt  Co.,  Milwaukee,  Wis., 
died  suddenly  Feb.  5.  He  was  73  years 
of  age. 

John  G.  T  a  i  t,  contractor,  of 
Lima.  Ohio  was  killed  in  an  automobile 
accidgnt.  Feb.  14.  .A,t  the  trime  of  his 
death  Mr.  Tait  was  manager  in  Ohio 
for  the  Willite  Construction  Co.  He 
had  served  formerly  on  the  construc- 
tion of  the  Hudson  River  tubes  in 
New  York. 

Richard  R.  Rice,  manager  of 
the  Lynn  (Mass.l  works  of  the  General 
Electric  Co.,  died  suddenly  at  Lake 
George.  N.  Y..  Feb.  10.  He  was  a  grad- 
uate of  Stevens  Institute  of  Technology 
(class  of  \9.9r-,)  and  specialized  in  the 
design  of  steam  turbines  and  engines. 

R.  M.  n  f.  G  A  r  M  0.  assistant  engi- 
neer on  the  Florida  East  Coast  Ry., 
died  Feb.  14  at  Key  West,  following  in- 
juries received  when  the  railway  motor 
car  in  which  he  was  inspecting  struc- 
tures over  the  F1  rida  Keys  became  de- 
railed. Mr.  De  Garmo  was  thirty-six 
vears  of  age,  a  graduate  of  Cornell 
Univer  ity.  and  a  member  of  the  Ameri- 
r.nn  Society  of  Civil  Engineers  and  the 
American  Association  of  Engineers. 
Mr.  De  Garmo  served  with  the  l7th 
Engineers  overseas,  first  ns  a  first 
lieutenant  and  then  captain  and  major, 
respectively,  serving  under  Co1._  C.  S. 
Coe.  He  had  been  connected  with  the 
Florida  East  Coast  Ry.  since  September, 

lonn. 


Business  Notes 


"The  Penn  Bridge  Co.,  with 
main  offices  at  Beaver  Falls,  Pa.,  and 
shops  at  Claysville  and  Beaver  Falls, 
will  open  a  New  York  branch  office  on 
March  1  at  101  Park  Ave.,  with  P.  T. 
Robin  and  A.  H.  Robbert  as  contract- 
ing engineers,  in  charge.  The  com- 
pany's bridge  and  structural  work  in 
the  east  will  be  taken  care  of  by  the 
new  branch  and  all  the  crane  and  der- 
rick business  formerly  carried  on  at 
Beaver  Falls  will  be  transferred  to 
New  York.  The  Penn  Bridge  Co.  was 
recently  awarded  the  contract  for  the 
construction  and  erection  of  a  Sti'auss 
trunnion  bascule  bridge  over  the  Shark 
River  Inlet  between  .^ivon  and  Belmar, 
Monmouth  County,  N.  J. 


Equipment  and 
Materials 


Air  Gun  With  Renewable 
Valve  Disk 

Air  waste  is  eliminated,  in  a  new  air 
gun  developed  by  Jenkins  Bros.,  New- 
York,  by  means   of  a  renewable   disk 


with  which  the  valve  is  fitted.  In  the 
illustration  the  disk,  a  ring  through 
which  the  valve  stem  passes,  is  indi- 
cated by  the  dark  shading.  To  replace 
the  disk  the  cap  A  is  unscrewed  and  the 
disk  holder  B  is  removed  through  the 
opening.    The  air  gun  is  cast  brass. 

Improved  Pneumatic  Spade 

To  reduce  failure  by  fatigue,  the  Chi- 
cago Pneumatic  Tool  Co.,  New  York, 
has  developed  a  special  design  of  pneu- 
matic spade.  The  spade  and  shank 
complete  ;irc  forged  from  a  solid  piece 
of  steel  and  reinforced  on  the  inside  at 
the  point  of  the  shank  connection  to  the 
blade,  th\is  insuring  impact  of  blow 
straight  through  to  the  point  of  the 
blade,  and  eliminating  to  a  large  degree 
force  components,  that  may  produce 
fatigue  and  cause  the 
shank  to  break.  The 
back  of  the  spade  has  a 
curvature,  so  calculated 
from  experiments,  as  to 
reduce  digging  friction 
to  a  minimum  and  per- 
mit easy  and  accuratf- 
guiding.  Another  fea- 
ture is  the  retaining  de- 
vice fitted  with  a  spring 
shock-absorber,     which 

•  absortis  the  shock  oc- 
casioned by  the  piston 
striking  the  spade 
J  shank  when  the  spade  is 
not  again.it  the  clay. 
The  spring  has  been  so 
arranged  it  will  absorb 
more  energy  than  the 
-J     piston  develops. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Harding  Sees  Cause  for  Optimism 
in  Treasury  Statement 

"The  most  satisfactory  turn  in  the 
financial  affairs  of  the  country  since  the 
conclusion  of  1919"  is  the  view  taken 
by  President  Harding  in  a  recent  state- 
ment issued  from  the  White  Housf 
which  comments  upon  the  report  of  the 
Controller  of  the  Currency  based  on 
the  last  bank  call — that  of  Dec.  31, 
1921.  The  President  reviewed  some  of 
the  most  important  of  the  statistical 
points  in  the  Controller's  report,  con- 
cluding that  the  peak  of  liquidation  had 
been  passed  some  time  between  Sept.  G, 
and  Dec.  31,  1921.  The  bank  call  of 
the  national  banks  showed  that,  be- 
tween these  two  dates  the  cash  in  vaults 
was  reduced  only  by  $1.5,987,000;  that, 
excluding  government  deposits  there 
was  an  increase  of  $322,811,000  in  in- 
dividual deposits,  whereas  they  fell 
over  $1,-500,000,000  during  the  nine 
m'onths  previous  to  Sept.  6,  1921;  and 
that  the  national  banks  had  lawful  re- 
serve with  Federal  Reserve  Banks  of 
$1,143,000,000,  or  $87,000,000  in  excess 
of  legal  requirements. 

The  Controllers'  statement  shows  a 
considerable  increase  in  available  re- 
sources. Improved  banking  conditions 
are  also  eviuent,  especially  as  regards 


How  High  Are  Cement  Prices? 

Compared  with  Steel,  Lumber  and  Common  Labor  from  1913  to  Dale 


Eight  of  the  Middle  West  state  high- 
way departments  have  put  a  boycott  on 
the  purchase  of  cement  for  road  work, 
declaring  that  the  price  of  cement  must 
be  brought  down  "in  harmony  with  the 
reduced  price  now  in  effect  for  all  other 
basic  commodities."  This  action 
prompts  the  inquiry  whether  cement 
prices  are  high  and  also  demands  a 
comparison  with  the  price  fluctuations 
of   other   construction   materials. 


The  showing  in  the  case  of  cement  is 
apparently  unfavorable  upon  this  basis. 
It  does  not  take  into  consideration  the 
extent  to  which  these  materials  in- 
creased in  price  at  the  peak  from  their 
1913  basis.  It  is  conceivable  that  one 
of  them  might  have  increased  to  a  very 
much  greater  extent  than  others  and 
consequently  be  under  the  necessity  of 
falling  by  a  greater  amount  than  the 
others.      To    be    able    to    judge    of    the 


PRICES  OF  PRINCIPAL  CONSTRUCTION   M.\TEaiALS  AND  COMMON   LABOR 


COMPARED 


Today 

Cement,  Chicago. .  $1 .  97 

Cement,  mill 1.70 

Steel,  Pittsburgh  1.50 

Lumber.  New  York.-  49.00 

Labor,  United  States 0.45 


Months 
Ago 
2.17 
1.70 
1.85 

45.00 


One 
Year 
Ago 

$2.00 
1.80 
2.70 

66.00 
0.53 


Peak 
1920 

$2.37 
2.10 
4.00 

72.00 
0.62! 


Per  Cent 

Decline 

Since  Peak 


Comparisons  with  prices  of  steel,  lum-  fairness  of  construction  material  prices 

ber   and    labor,   which,    in   addition    to  today,  comparison  should  be  made  not 

cement,   are   the   basic   factors   in   con-  merely   between   the   price   drops   from 

struction  costs   are   made   in   Table    1.  the  peak  between  the  present  level  and 

This  shows  basic  prices  of  cement  at  that  of  1913.     Table  II  shows  in  detail 


PRICE    TRENDS    OF    PRI.VCIPAL    CONSTRUCTION    MATERIALS    AND    THE   WHOLESALE    COST   OF    FOOD 
AS    PERCENTAGES    OF    1913    PRICES 


rediscounts  and  cash  on  hand.  Depos- 
its have  also  shown  surprising  gains. 
Payments  on  some  of  the  outstanding 
"frozen  credits,"  may  be  realized. 


'Next  week  a  cement  manufacturer 
discitsses  uniform  bids. 


mill  and  f.o.b.  city;  steel  shapes  at  mill; 
lumber  f.o.b.  city,  and  the  average  com- 
mon-labor rate  for  the  country.  The 
prices  given  are  those  now  current, 
prices  six  months  and  a  year  ago,  at 
the  peak  in  1920,  and  the  per  cent  price 
decline  since  the  peak.  In  all  cases  the 
price  of  cement  is  exclusive  of  bags. 


the  changes  in  cement  price  of  each  year 
from  1913  to- date. 

Comparison  of  the  price  movements 
of  cement  with  the  price  trends  of  steel, 
lumber  and  labor  is  possible  by  Table 
III.  Here  are  given  the  yearly  average 
prices  of  these  materials  and  the  per 
cent  change  from   the   1913   level  for 
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each.  It  will  be  seen  that  steel — the 
distinctly  war  material — beginning  at 
$1.50  per  100  lb.  in  1913,  did  not  exceed 
this  figure  until  1916  when  it  shot  up 
to  $2.55,  continuing  up  to  $3.70  for  1917. 
Government  regulation  then  fixed  the 
price  at  $3.  Since  1920  the  descent  has 
been  rapid,  to  the  present  low  level  of 
$1.40@$1.50.  Steel  rose  to  a  maximum 
of  147  per  cent  above  the  1913  price 
and  is  now  7  per  cent  below  that  price. 


averages;  1913,  102;  1914,  94;  1915,  91; 
1916,  152;  1917,  269;  1918,  213;  1919, 
214;  1920,  466;  1921,  211;  Feb,  13,  183; 
1920  peak,  786. 


Car  Loadings  Show  Gain 

Due  to  increased  traffic,  principally 
in  coal  and  merchandise  and  miscel- 
laneous freig'ht  which  includes  manu- 


TABLE  II.     PRICES  OF  CEMENT  AT  MILLS  AND  F.O.B.  CHICAGO  WITH  PER  CENT  CHANGES 

FROM  1913 

. All  Mills ■ — Midwest  Mill — .  —F.O.B.  Chicago**— 

Average                  Per  Cent  Average       Per  Cent  Average        Per  Cent 

Price                     Change  Price          Change  Price             Change 

1913      1.005                       ...  $1.05  $1.19 

1914      0.927                        -8  0.99              -6  1.14                -4 

I9|j       0.860                      -14  1.04              -I  1.16                -2 

1916      1.103                         10  1.32               26  1   44                 21 

1917      1.354                        35  1.66              58  1.75                47 

1918      1.598                         59  1.81               72  I   97                 66 

1919      1.71                           70  l.SO               71  2.01                 69 

1920      2.01                         100  1.94              85  2.01                 69 

1921       1.87                           86  1.85               76  2.14                 80 

1922 1.83*                         82  1.70               62  1.97                 66 

*.\verage  of  News-Record's  mill  quotations  since  Jan.  I. 

**  Necessarily  includes  freight  between  mill  and  Chicago.  Consequently  these  two  columns  are  aflfect^d 
by  the  freight  increases. 


Lumber,  at  $28.50  per  M.  ft.  b.m., 
for  Southern  pine  in  New  York  in  1913, 
began  to  rise  rapidly  in  1916,  reaching 
a  peak  of  $70@$75  in  1920.  There  was 
little  decline  until  1921,  when  $45  was 
quoted  September  to  November.  The 
market  strengthened  in  December,  1921, 
and  now  stands  at  $49  to  contractors. 
The  peak  was  153@162  per  cent  and  the 
price  now  is  72  per  cent  above  1913  level. 

Labor  reached  a  maximum  in  Sep- 
tember, 1920,  when  the  average  rate 
of  common  labor  was  62ic.  per  hour  or 
264  per  cent  above  the  1913  level.   Since 


factured  products,  loadings  of  revenue 
freight  totaled  753,886  cars  during  the 
week  which  ended  on  February  4,  com- 
pared with  743,728  cars  during  the 
previous  week  or  an  increase  of  10,158 
cars.  This  was  54,168  cars  in  excess  of 
the  corresponding  week  in  1921  but 
8,794  less  than  were  loaded  during  the 
con'esponding  week  in  1920. 

Loading  of  merchandise  and  miscel- 
laneous freight  amounted  to  429,705 
cars,  an  increase  of  9,295  over  the  pre- 
ceding week  and  26,944  more  than  were 
loaded  during  the  same  week  last  year. 


TABLE  III.     PRICES  OF  STEEL,  LUMBER  AND  L.\BOR  WITH  PER  CENT  CHANGES  FROM  1913 


'-Structural  Stefl-^    . —  Southern  Pinc^    -—Common  Labor^ 


1913                  

—Pittsburgh  Mill- 
Average     Per  Cent 
Price        Change 
$1.50 

Average 
Price 

$28  50 
29.00 
28.00 
31.50 
37  75 
43  25 
50  00 
67.50 
51.50 
49.00 

York ■ 

Per  Cent 
Change 

2 

81 
72 

Average 
Rate 
0.171 
0.177 
0.182 
0  281 
0  281 
0.380 
0.466 
0.579 
0.542 
0.45 

Per  Cent 
Change 

1914                         

115          -23 

4 

1915                         

1  30             13 

1916                       

2.55            70 

64 

IQI7                           

3  70           147 

64 

1918                    

3  00           100 

122 

1919       

2.55             70 

172 

1920         

2  95            97 

238 

1921        

1 . 95            60 

217 

1922      

1.40             -7 

162 

To  Penalize  Those  Who  Disregart 
Jurisdictional  Dispute  Awards 

The   Associated  General   Contractor 
of  America,  the  American  Institute  o 
Architects,  the  Engineering  Council,  th 
National    Building    Trades    Employers 
Association,    and   the    Building    Trade. 
Department  of  the  American  Federatioi 
of  Labor,  through  the   National   Board 
for    Jurisdictional    Awards    which    has 
just    concluded    its    regular    quarterly 
meeting  in   Washington,  have   reached 
an   agreement,   expressed   in   resolution 
form,   heavily   penalizing    union    work- 
men who  refuse  to  abide  by  the  deci- 
sions of  the  Board. 

The  resolution  provides  that  local 
building  trade  councils  of  union  labor 
shall  suspend  and  refuse  to  recognize 
those  unions  which  refuse  to  abide  by 
decisions  of  the  board;  that  general  con- 
tractors and  sub-contractors  who  em- 
ploy only  union  labor  shall  incorporate 
in  agreements  with  labor  provisions 
that  will  secure  compliance  with  all  the 
board's  decisions;  that  emplovment 
shall  be  refused  to  members  of  local 
unions  who  disregard  such  decisions; 
and  that  architects  and  engineers  shall 
insert  in  specifications  and  contracts  a 
clause  that  the  decisions  of  the  board 
shall  be  followed.  The  resolution 
signed  by  the  various  organ  ization.s 
came  as  the  result  of  the  non-con- 
formance to  decisions  of  the  board  on 
the  part  of  the  United  Brotherhood  of 
Carpenters  and  Joiners  of  America. 

Of  the  seventeen  international  unions 
that  constitute  the  Building  Trades  De- 
partment of  the  American  Federation 
of  Labor,  sixteen  have  endorsed  the 
work  of  the  board  and  supported  its 
decisions,  the  carpenters  alone,  though 
one  of  the  original  organizers  of  the 
board,  refusing  to  support  it.  As  a 
result,  the  carpenters  have  been  sus- 
pended from  the  Building  Trades  De- 
partment and  have  been  outlawed  by 
every  building  trades  council  and  the 
leading  organizations  of  general  con- 
tractors, sub-contractors,  engineers  and 
architects. 


then  the  rate  has  declined  to  45c.,  which 
is  162  per  cent  above  the  1913  level. 

Further  light  could  be  thrown  on  the 
situation  by  comparing  cement  with 
still  other  construction  materials.  In 
general  the  prices  of  brick,  sand,  gravel 
and  crushed  stone  are  high,  and  their 
increases  over  the  1913  level  are  com- 
parable with  that  of  the  cement  price. 

It  is  apparent,  therefore,  that  while 
the  price  decline  of  cement  from  the 
peak  is  not  as  great  as  that  of  other 
building  materials,  the  present  price 
level  is  at  the  same  height  above  igi-T 
as  those  materials  except  steel,  which 
wa.s  affected  by  special  conditions. 


Bituminous  Prices  83  per  Cent 

Above  1913  Level 

In  connection  with  the  leading  article 
in  thi.'<  section,  "How  High  Are  Cement 
Prices?,"  it  is  interesting  to  note  that 
the  average  spot  price  of  bituminous 
coal  \n  $2.22  at  mines,  against  $1.22 
for  February,  1913.  The  peak  was  in 
August,  1920,  when  the  average  price 
was  $9.51.  The  price  one  year  ago  was 
$2.77.  Conl  Age'H  indices  of  bituminous 
coal    prices,    are    as    follows:      Yearly 


It  was,  however,  9,212  less  than  were 
loaded  during  the  corresponding  week 
in  1920. 

Coal  shipments  totaled  185,151  cars, 
a  gain  of  4,185  over  the  week  before. 
This  was  27,597  more  than  were  loaded 
during  the  corresponding  week  in  1921. 

Forest  products  also  showed  a  gain 
over  the  week  before  of  2,831  cars,  the 
total  being  50,204  cars.  It  was,  how- 
ever, approximately  2,500  under  the 
.'lame  week  last  year  and  about  10,000 
below  the  corresponding  week  in  1920. 
Coke  shipments  totaled  7,844  cars,  an 
increase  of  342  over  the  week  before 
but  1,678  below  one  year  ago. 

Shipments  of  grain  and  grain  prod- 
ucts amounted  to  48,969  cars,  a  de- 
crease of  1,911  compared  with  th(> 
previous  week  but  an  incrf^ase  of  11,948 
over  the  same  week  last  year  and  14,376 
greater  than  the  same  week  in  1920. 
Live  stock  shipments  also  decreased 
4,592  cars  compared  with  the  week  be- 
fore, bringing  the  total  to  27,998. 

According  to  reports  of  the  Gar  Scrv- 
ive  Division  of  the  American  Railway 
Association,  idle  freight  cars  totaled 
467,997  for  Feb.  8  as  against  489,842  on 
Jan.  31;  or  21,845  fewer  idle  cars  this 
month  than  lait. 


Trend  of  Business 

Bonds — Announcement  that  Vic- 
tory 32s  would  be  redeemed  in  May 
was  expected  to  bring  forth  heavy 
offerings  of  other  kinds  of  bonds. 
On  the  contrary  offerings  were  sur- 
prisingly light  last  week.  Munici- 
pals firm  but  inactive. 

Foreign  Exchange  continues  to 
advance.  Sterling,  $4,372;  Canadian 
dollar,  96c.;  German  mark  0.48Jc. 

Steel — New  low  price  on  struc- 
turals,  $1.40,  against  $1.50  in  1913. 

Employment — For  106  iron  and 
steel  establishments  reporting  to  the 
Bureau  of  Labor  Statistics  the  com- 
bined January,  1922,  payroll  num- 
bers 21.5  fewer  men  and  amounted 
to  only  44.9  as  much  money,  as  for 
January,  1921.  Nine  industries 
show  greater  payrolls,  five  report  a 
decrease. 

Retail  food  prices  were  6  per  cent 
cheaper  in  January  than  in  the  pre- 
ceding month.  Prices  were  44  per 
cent  above  the  1913  schedule,  which 
is  18  per  cent  less  than  a  year  ago. 

B.  F.  Goodrich  Co.  showed  a  net 
operating  loss  of  $76,670  for  1921, 
compared  with  net  profits  of  $7,756,- 
626  in  1920. 


342 


ENGINEERING     NEWS-RECOKD 


Vol.  88,  No."  8 


Large  Contracts  Let 

Aimong  this  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  71@81,  are  the  following  large 
projects:  Rebuilding  one  of  four  pier-; 
along  the  Hudson  River  at  Weehawken, 
N.  J.,  to  Foley  Bros.,  209  Gilfillan  St., 
St.  Paul,  Minn.,  $1,000,000;  paving- 
streets  in  Norfolk,  Va.,  to  F.  J.  McGuire, 
Paul-Gale-Greenwood  Bldg.,  $238,210; 
paving  2nd  St.,  Duluth,  Minn.,  to  D.  H. 
Clough  &  Co.,  707  East  S".rierior  St., 
$237,837;   a   10-story   office  building   at 


Wa&hiiygton,  D.  C,  to  R.  P.  Whittv, 
Union  Trust  Bldg.,  $750,000;  40,000,000 
gal.  reservoir  at  Detroit.  Mich.,  to  W. 
C.    Wood   Co.,    1805   Ford    St.   $687,580. 


Private  Garbage  Collection 
for  Salt  Lake  City 

Salt  Lake  City  recently  entered  into 
a  contract  with  the  Plymouth  Stock 
Company  by  which  the  city  is  to  pay 
the  company  $13,500  per  year  for  the 
collection  of  residential  garbage,  here- 
tofore collected  by  the  city.     The  gar- 


bage is  to  be  delivered  at  the  old  union 
stock  yards. 

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on.  -which  bids 
are  either  asked  or  -will  soon  be  called 
for  in  Construction  News,  pp.  71@81 
are  the  following: 

A  high  school  at  Des  Moines,  la., 
$1,100,000. 

A  bank  and  office  building  at  In- 
dianapolis, Ind.,  $1,000,000. 

A  road  improvement  project  in  Ohio, 
$380,000. 


Weekly  Construction  Market 


T'HIS  limited  price  HfI  is  publishPd 
'■  weekly  for  tiie  purpose  of  giving  cur- 
rent   prices    on    the    principal    construction 


Moreover.   on!> 

Valuabl-    ^>ii 

can    be   ha'l    Iv 


materials,    and    of    noting    important    price     reported 
clianges    on    the    less    important    materials-         The    first 

Steel  Products:  New  York      Atlanta 

Structural  shapes,  100  lb $2.63  —S3. 25 

Structural  rivets,  100  lb '.  .  .  .  3.50  -3.80 

Reinforcing  bars,  j  in.  and  larger,  100 

lb.... 2.53  —3.15 

Steel   pipe,   black,   21    to  6  in.   lap, 

discount. ,  .    ." 6l%  —68% 

Cast-iron  pipe,  6in.  and  over,  ton     47.  30@48.30  — 37.63 

Concreting  Material: 

Cement  without  bags,  bbl 2.30  — 2.39 

Gravel,  |  in.,  cu.yd 1 .  75  1.85 

Sand,  cu. yd 1.00  1.25 

Crushed  stone,  J  in.,  cu.yd 1.75@1.8S  —1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49.00  -7.00 

Lime,  finishing,  hydrated,  ton. ..  1S.80@16.80  — 18.00 
Lime   common,  lump,  per  bbl. ..  .      2.75@3.48  — 1.25 

Common  brick,  delivered,  1,000...  21.40  8.50 
Hollow     building     tile,     4x12x12, 

block Not  used  .0675 

Hollow    partition    tde     4x12x12, 

block. 11120  .0675 

Linseed  oil,  raw,  S  bbl.  lots,  gal 4-.87  -|-.96 

Common  Labor: 

Common  labor,  union,  hour 60  .35 

Common  labor,  non-union,  hour .20 


c  clii'f  cities  are  quoted. 
^tions  on  costs  of  work 
nting  actual  biddings  as 
instruction  N'ews  section, 
of    each    month    carries 


complete  quotations  tor  all  tonstruction 
materials  and  for  the  important  cities. 
The  last  complete  list  will  be  found  in 
the  issue  of  February  2 ;  the  next,  on 
March  2. 


Dallas 

Chicago 

Minne- 
apolis 

Denver 

San 
Francisco 

Seattle 

Montre 

24.00 
5.50 

?2.63 
3.43 

22.91 
3.90 

23  ..50 
4.25 

23.10 
4.50 

-23.25 
4.00 

24.00 
6.50 

3.50 

2.53 

2.81 

3. 42  J 

2.75 

—3.25 

2.75 

45% 
48.30 

57%      61.9-5% 
40.60@42.60    46.00 

44% 
52.00 

-58.8% 
—48.00 

53% 
45.00 

35.10 
60.00 

2.40 
2.00 
2.00 
2.93 

1.97 

2.00 
2.00 
1.60 

2.24 
1.50 
1.00 
2. 25 

2.90 
2.50 
1.10 
3.50 

2.73 
2.25 
1.50 
2.25 

2.94 
1.50 
1.50 
3.00 

3.10 
1.50 
1.2S 
2.10 

34  GO 
25.00 
-2.50 
11.00 

44.00 

18.00 

1.40 

11.00 

38.00 

29.00 

1.40 

15.00 

SO.  00 
24.00 
2.70 
14.00 

-31.00 

22.00 

1.75 

15.50 

20.00 
27.00 
2.75 
14.00 

"26'.  66 

11.00 
16.00 

.13 

.0821 

.0752 

.08 

.10 

.08 

.13 

.0657 

.10 

.108 

.11 

.93 


-1-1.01        -1-1.14        -1-1.04 


.35@.45 


.72* 
.35®. 40 


.86 


.82 


50@.5S       .62J 

.40®. 50   .3S@.40  .431®. SO 


.SO®. 60 

.SO      .20®.  30 


Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
1-  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given : 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  l.jc.  per  100  \h.  for  cutting 
reinforced   steel   into    2-ft    lengths   or   over. 

New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  380-lb.  net  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
$2  per  cu.yd. 

Chicaeo  quotes  hydi-ated  lime  in  r,0-lb. 
bags;  common  lump  line  per 'ISO -lb.  net. 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce- 
ment on  cars.  Gravel  and  crushed  store 
quoted  at  pit.  We  quote  on  brown  lime 
per  180-lb.  net ;  -n'hite  is  $1.70  for  Kelly 
Island  snd  J1..'J5  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  cement  "on  tracks'*  ;  gravel 
and  sand  at  pit  ;  stone  on  cars  ;  lime,  brick, 
hollow  tile  and  lumber  on  job.  Tile  price  is 
at  warehouse.  Linseed  oil.  delivered.  Com- 
mon lump  lime  per  ISO-lb.  net. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  ISO-lb.  net. 

DaUas  quotes  lime  per  ISO-lh.  bbl.  Steel, 
cement,  casl-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered. 

San    Franci^ico    quotes   on   Heath   tile,    55 


X  8  X  11  J.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
min-al.  Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir,  commoiv 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.     Common   lump   lime   per   180-lb.   net. 

Montreal  quotes  sand,  stone,  gravel  and 
lump  lime  per  ton.  Cement,  lime  and  tile 
are  delivered  ;  sand,  gravel  and  stone,  on 
siding :  brick  f.o.b.  plant ;  steel  and  pipe 
at  warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadian 
dollar  stands  at  95.8  cents).  Bag  change 
is  SOc.  per  bbl.  Discount  of  inc.  per  bbl. 
for  pa>-ment  within  20  days  from  date  of 
shipment.     Steel  pipe  per  100  ft.  net. 


Pittsburgh  mill  price  on  structural 
steel  shapes,  plates  and  bars  continues 
at  $1.40@$1.50  per  100  lb.;  the  smaller 
figure  applying  principally  to  lots  of 
100  tons  or  over.  Mill  shipments,  New 
York,  of  shapes,  plates  and  bars  are 
quoted  at  $1.78@$1.88.  Mill  shipments, 
Denver,  of  structural  shapes  are  quoted 
at  $2.75  per  100  lb.  Steel  shapes  are 
quoted  in  Atlanta  at  $3.2.5  as  against 
$.3. .50  and  in  Seattle  at  $3.25  as  com- 
pared -with  $3.36  per  100  lb.  one  -week 
ago. 


Changes  Since  Last  Week 

Substantial  reductions  in  cast-iron- 
pipe,  -wrought  steel  pipe  and  reinforc- 
ing bars  quoted  in  Atlanta  and  Seattle 
warehouses.  Atlanta  also  quotes  a  re- 
duction of  16c.  per  bbl.  on  cement;  10c. 
per  cu.yd.  on  crushed  stone;  $1  per 
ton  on  hydrated  finishing  lime  and  25c. 
per  bbl.  on  common  lump  lime.  Dallas 
quotes  common  lump  lime  at  $2.50  as 
against  $2.75  per  bbl.   (180-lb.  net). 

Douglas  fir  down  $1  per  M.  ft.  in  San 
Francisco.  Increased  cost  of  flaxseed 
continues  to  be  reflected  in  exceptional 


advances  in  linseed  oil.  Chicago  quotes 
a  rise  of  Ic;  New  York  4c.;  Minneapolis 
8c.;  Atlanta  lOc;  San  Francisco  15c. 
and  Den'v'er  16c.  per  gal.  in  5  bbl.  lots. 
A  to  ai  of  364  mills  reporting  to  the 
National  Lumber  Manufactures'  Asso- 
ciation for  the  week  endine  ''^  ebruai-y  11 
show  680,379,215  ft.  cut-  646,346,937  ft. 
shipped  and  orders  for  6S2,979;023  ft. 
Production  is  about  25  per  ceno,  orders 
25.5  per  cent  an  shipments  29  per 
cent  below  normal  Orders  equal  pro- 
duction ;  shipments  are  below. 
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Los  Angeles  Sewage  Dilemma 

THE  CITY  authoiities  of  Los  Angeles  are  in  a 
dilemma.  After  their  engineering  department  gave 
warning  that  sewage-flooded  streets  were  imminent  be- 
cause of  the  effect  of  increasing  population  on  an  outlet 
sewer  at  times  running  practically  full,  the  voters  last 
year  for  the  thii-d  time  defeated  a  bond  issue  for  a  new 
outlet  sewer  and  sewage  treatment,  and  this  in  the  face 
of  advice  from  the  State  Board  of  Health  before  the 
first  vote  that  treatment  was  needed  even  then.  The 
predicted  happened  a  few  weeks  ago,  as  noted  on  p.  336 
of  our  issue  of  Feb.  23.  Sewage  burst  from  manholes 
on  the  outfall  sewer  and  flowed  through  the  streets  of 
Los  Angeles.  To  meet  the  emergency,  the  sewer  was 
tapped  and  sewage  diverted  into  Ballona  Creek.  The 
State  Board  of  Health  has  refused  to  sanction  this  ex- 
pedient, even  if  the  city  screens  and  chlorinates  the 
sewage.  Property  owners  down  the  creek  are  seeking 
an  injunction  against  using  the  creek  as  stated.  What 
can  city  authorities  confronted  with  such  a  dilemma  do? 
At  latest  accounts  they  were  getting  legal  opinion  on 
the  recommendation  of  the  city  engineer  to  disconnect 
enough  of  the  more  recent  sewer  connections  to  relieve 
the  overflow.  This  or  some  other  drastic  action  seems  to 
be  necessary  to  bring  the  voters  of  Los  Angeles  to  a 
realizing  sense  of  the  threatening  condition  with  which 
they  are  confronted.  Meanwhile,  people  outside  Los 
.■\ngeles  continue  to  wonder  how  such  a  situation  could 
aii.se  and  continue. 


A' 


Preparing  Lawyers  and  Engineers 

T  A  MEETING  in  Washington  la.st  week  i-epresen- 
tatives  of  more  than  150  associations  in  the  leral 
profession  adopted  the  recommendation  of  the  Ameri- 

I  can  Bar  Association,  that  future  members  of  the  Bar 
H        must  have  at  least  two  years  of  college  education   in 

addition  to  their  regular  law  school  work.  The  proposal 
was  not  without  opposition,  but  was  adopted  because  of 
the  pleas  of  eminent  lawyers  that  such  a  preliminary 
t-ducational  requirement  was  necessary  in  order  to  raise 
'he  standards  of  the  profe.ssion.  The  action  is  not  with- 
out interest  to  engineers,  for  the  higher  the  standards 
'f  other  professions  are  raised,  the  more  exacting  will 
.,       have  to  become  the  qualifications  of  engineers  if  their 

II  professional  standing  is  to  be  on  a  par  with  that  of 
members  of  other  professions.  If  the  discussions  re- 
-ulting  upon  Prof.  Burr's  paper  at  New  Haven  last 
June  are  a  true  index  of  the  feeling  among  engineering 
teachers,  stiffer  preliminary  requirements  to  the  .study 
of  engineering  will  meet  with  approval  in  the  engineer- 

j         ing  colleges.     We  are  probably  not  ready  yet  to  follow 
"       the  lawyers  in  demanding  two  years  of  college  prepara- 
ion,  but  certainly   there  should   be  steady   encourage- 
ment to  those  who  have  the  capacity  and   the  time  to 
prepare  themselves  for  a  broader  engineerirrg  career  by 
I       a  combined  six-year  course  in   liberal  and  engineering 
'       ''tudies. 


At  Last  a  Port  of  New  York 

THE  integration  of  the  Port  of  New  York  is  an 
accomplished  legal  fact.  Both  states  have  put  their 
final  approval  on  the  Port  of  New  York  Authority  and 
that  novel  and  powerful  body  is  now  able  to  function. 
Primarily  this  new  body  is  a  political  experiment,  for 
while  its  conduct  must  be  on  engineering  and  commer- 
cial bases,  it  is  something  entii-ely  new  in  American 
government.  For  the  first  time  we  have  a  political  unit 
geographically  delimited  by  industrial  conditions  and 
not  by  historically  established  lines.  The  very  novelty 
of  the  expedient,  therefore,  should  tend  toward  cau- 
tious progress,  because  so  many  pitfalls  in  the  way 
of  precedent  must  be  bypassed  or  crossed.  The  enabling 
acts  of  the  Port  Authority  are  by  no  means  perfect. 
They  make  altogether  too  ironclad  the  precise  engineer- 
ing .schemes  to  be  followed  in  developing  the  port.  The 
commissioners,  being  appointed  by  the  governors,  are 
not  readily  enough  reached  by  the  people,  indu.stries,  or 
communities  whom  they  will  serve.  Some  middle  ground 
of  compromise  must  be  reached  by  the  Authority  and 
the  City  of  New  York.  Without  this  the  port  will  go 
backward ;  that  is,  as  fast  as  the  resistless  flow  of  com- 
merce will  permit.  These  things,  however,  are  subor- 
dinate to  the  fact  that  at  last  there  is  promi.se  of  some 
orderly  consideration  of  this  great  national  asset  and 
that  the  engineering  disgrace  of  the  separated  port 
belongs  to  the  past. 

Advertising  Speed  Records 

EQUIPMENT  manufacturers  who  exploit  perform- 
ance records,  and  particularly  isolated  extraordinary 
performances,  in  advertising  their  product,  are  inviting 
disfavor  instead  of  gaining  credit.  At  the  recent  con- 
vention of  the  Associated  General  Contractors  there 
was  vigorous  condemnation  of  the  practice  on  several 
occasions,  and  the  association  formally  adopted  resolu- 
tions asking  that  such  advertising  be  discouraged  as 
misleading  and  vicious.  So  little  is  gained,  ordinarily, 
by  quoting  high  output  figures,  however  true  they  may 
be,  that  the  manufacturer  cannot  afford  to  challenge  so 
strong  a  sentiment  on  the  part  of  many  of  his  cus- 
tomers. There  have  been  some  particularly  far-fetched 
u.ses  of  speed-record  figures  to  carry  the  claim  for 
especial  consideration  of  some  make  of  equipment.  Good 
equipment  does  not  need  the  adventitious  support  of 
record  runs  to  gain  the  attention  of  high-grade  con- 
tractors^. In  fact,  the  tendency  always  is  to  discount 
them,  for  the  contractor  is  all  too  conscious  of  the  many 
factors  that  in  practice  affect  the  speed  of  work.  Sjieed 
"bursts"  are  generally  looked  upon  as  freaks.  Also  a 
trained  organization  with  inferior  equipment  often  sur- 
passes in  speed  the  untrained  organization  with  superior 
equipment.  In  brief,  all  his  practirnl  exi>erience  inclines 
the  trained  contractor  to  ignore  statements  of  excessive 
performance  records  while  the  untrained  contractor  is 
Tiii-Icd  iiitn  accepting  them  as  common  experience. 
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Doweled  Pavement  Joints  Gain  Favor 

DOWELS  have  developed  noteworthy  prominence  in 
the  last  year  as  a  feature  of  joint  construction 
for  concrete  pavements.  In  this  issue  an  older  example 
of  the  adoption  of  doweled  joints  is  given,  with  evidence 
of  their  rather  striking  effectiveness  in  holding  up  an 
undermined  road  slab.  There  were  probably  previous 
uses  of  dowels  in  pavement  joints,  but  any  claim  for 
precedence  is  secondary  to  the  fact  that  their  use  was 
lest  year  adopted  in  a  number  of  individual  designs  and, 
in  two  cases,  in  standard  designs  of  state  highway  de- 
partments. Invariably  the  purpose  of  the  dowels  has 
been  to  keep  the  opposing  slab-ends  from  moving  up 
and  down  independently,  due  to  vehicle  loads,  slab  warp- 
ing or  subgrade  movements.  Except  in  case  of  the 
longitudinal  joint  dowels  used  in  Illinois,  which  are 
bonded  into  the  concrete  as  solidly  as  may  be,  bond  is 
eliminated  by  painting,  by  wrapping  with  paper,  or  by 
gas  pipe  sockets  on  one  side  of  the  joint.  The  New 
Jersey  state  requirements  are  fairly  typical;  they  call 
for  J -in.  X  2-ft.  bars  wrapped  in  paper  and  set  across 
the  joint  1  ft.  from  each  slab  edge  and  then  at  2-ft. 
intervals.  With  the  increasing  use  of  doweled  joints 
highway  research  bodies  have  another  problem  to  con- 
sider. Pronouncement  is  needed,  first,  on  the  question 
whether  doweled  joints  are  a  real  structural  require- 
ment, and  second,  on  the  question  of  preferable  design 
and  construction.  At  present  engineers  are  guessing 
at  both  questions. 

A  Field  Day  for  Honesty 

HONEST  contractors,  honest  material-men,  and  hon- 
est workmen  all  will  profit  by  the  changes  in  work- 
ing rules  established  for  the  119,000  members  of  the 
Bricklayers,  Masons,  and  Plasterers  International  Union 
of  America,  as  a  result  of  certain  conferences  between 
the  oflficials  of  that  union,  the  United  States  District 
Attorney  at  New  York  and  the  Attorney  General.  These 
rules  have  been  embodied  in  a  consent  decree  which  has 
been  signed  at  Washington  by  government  officials  and 
union  repi'esentatives  and  which  will  be  entered  forth- 
with in  the  United  States  District  Court  at  New  York. 
If  all  concerned  will  line  up  to  the  spirit  of  these  rules 
honest  contractors  will  be  assured  a  fairer  market  for 
both  labor  and  material,  honest  material-men  will  be 
free  from  the  menace  of  trade  blackmail  and  honest 
workmen  will  be  released  from  the  hobbles  that  have 
penalized  efficiency  and  stifled  ambition.  Everybody,  in 
fact,  will  profit  except  the  crooks. 

To  have  been  present  during  the  conferences  that  led 
to  this  happy  outcome  would  have  been  interesting. 
We  should  like  to  have  heard  what  was  said.  We  sur- 
mise that  we  might  have  discovered  on  the  one  hand  an 
impelling  quality,  reminiscent  of  Davy  Crockett,  and  on 
the  other  a  certain  tardy  discretion  suggestive  of  the 
treed  "coon"  that  petitioned  Davy  not  to  shoot,  as  under 
all  the  circumstances,  he  had  decided  it  would  be  better 
to  come  down. 

Howbeit,  the  results  are  what  matter.  It  is  to  be 
hoped  that  having  demonstrated  his  prowess  in  this 
little  encounter,  our  own  Davy  will  seek  out  an  oppor- 
tunity to  try  his  persuasive  powers  on  other  and  perhaps 
heavier  game,  and  that  he  may  find  a  way  to  abolish 
the  restrictive  powers  of  other  labor  unions.  If  this  can 
be  done,  persistently  and  fearlessly,  the  field  of  building 
and  general  construction  may  yet  be  made  safe  for 
honesty. 


Methods  or  Results 

AT  ALL  of  the  public  hearings  on  the  tentative 
l\  specifications  prepared  by  the  Joint  Committee  on 
Concrete  and  Reinforced  Concrete,  there  has  been 
violent  opposition  on  the  part  of  contractors  to  the 
alternative  proportioning  clause  which  puts  the  respon- 
sibility for  the  strength  of  concrete  upon  the  contractor. 
Such  opposition  is  well  founded  not  only  because  such  a 
clause,  in  the  present  state  of  the  art  of  making  and 
testing  concrete,  would  be  practically  impossible  to 
maintain  in  the  courts  but  because  it  takes  away  from 
the  engineer  the  exercise  of  the  judgment  and  discre- 
tion necessary  to  achieve  his  desired  results.  Curiously 
enough,  however,  one  of  the  principal  criticisms  of  other 
features  of  the  specifications  by  some  of  these  same  con- 
tractors is  that  there  is  too  much  specifying  by  methods 
and  not  enough  by  results. 

This  incongruous  position  goes  to  the  heart  of  the 
purposes  of  a  specification.  If  it  were  possible  to 
procure  for  an  owner  the  kind  of  structure  he  wanted 
merely  by  stating  what  that  structure  is  to  be  the  engi- 
neer would  be  a  superfluity,  or  at  least  his  function 
would  become  merely  the  supervision  of  acceptance 
tests.  It  is  because  such  tests  can  not  be  devised  of 
sufficient  scope  and  thoroughness  to  simulate  all  the 
varieties  of  service  the  structure  must  endure  that  the 
engineer  must  specify  the  way  the  work  is  to  be  done. 
The  only  alternative  is  to  let  the  contractor  do  the 
specifying,  which,  however  successful  it  may  be  in  spe- 
cial cases,  is  unethical  and  in  the  long  run  dangerous. 
This  is  of  the  very  elements  of  the  tripartite  engineer- 
owner-contractor  relation,  but  evidently  it  will  bear 
repeating. 

Boston  District  Water  Question 

UTILIZATION  of  "flood  flows"  instead  of  the  common 
American  practice  of  taking  the  stream  flow  up  to 
the  usual  limit  of  economical  storage,  a  reservoir  of 
record-breaking  size  for  a  municipal  water-supply  pro- 
ject, and  a  large  both-way-flow  aqueduct  are  the  most 
striking  features  in  the  report  of  the  project  for  an 
additional  water  supply  for  the  Boston  Metropolitan 
District  and  the  City  of  Worcester.  The  report  is  also 
significant  for  giving  more  consideration  to  filtration 
than  is  commonly  expected  in  a  Massachusetts  State 
document.  But  filtration  is  merely  recommended  for  the 
poorer  existing  sources  "when  needed"  and  recognized 
as  ultimately  required  for  all  the  surface  supplies  of 
the  district. 

In  England,  as  also  throughout  the  United  States  for 
water  power,  and  in  the  West  for  irrigation,  the  utiliza- 
tion of  "flood  flows"  only  in  order  to  disturb  as  little  as 
may  be  lower  riparian  rights  or,  in  the  West,  prior 
appropriations,  is  common  enough.  For  American  water 
supplies  the  practice  is  by  no  means  unknowni,  but  com- 
pensation in  money  rather  than  in  water  has  been  the 
general  rule. here  when  taking  streams  for  public  water 
supplies. 

The  decision  of  the  Joint  Board  to  advise  immediate 
construction  of  the  Ware  unit  only,  the  minority  report 
by  one  member  of  the  board  being  against  even  that 
until  studies  of  storage  on  the  Ware  have  been  made, 
the  strong  feeling  in  some  quarters  against  the  invasion 
of  Central  Massachusetts  for  water,  the  plea  for  filter- 
ing  nearer  sources,  and  the  optimistic  hopes  of  at  least 
a  few  that  there  can  be  further  reduction  in  per  capita 
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water  consumption  of  so  large  a  district  when  the  rate 
is  already  down  to  less  than  105  gal.  a  day,  combine  to 
make  the  fate  of  the  project  uncertain. 

The  final  decision  rests  with  the  Legislature  and 
depends  upon  its  reaction  to  public  and  to  official  and 
scientific  opinion.  The  whole  matter  may  turn  largely 
upon  the  reception  of  the  proposal  to  take  only  the  "flood 
flows."  If  this  allays  a  considerable  portion  of  the 
opposition  from  Central  Massachusetts,  and  if  the  people 
of  the  state  as  a  whole  remain  in  their  old  faith  in  the 
preference  for  naturally  safe  rather  than  treated  water 
supplies,  then  it  seems  likely  that  the  Legislature  will 
adopt  the  report — as  it  almost  invariably  adopted  the 
recommendations  of  the  State  Board  of  Health  and 
other  boards  or  commissions  which  have  advised  it  in 
the  past  on  many  Important  matters  of  public  health 
and  sanitation. 

Facts  About  Muscle  Shoals 

LEAVING  aside  the  sentimental  regard  in  which  the 
^  South  now  holds  Henry  Ford  and  the  somewhat 
widely  spread  antipathy  to  the  public  utility  company 
as  such,  it  is  proper  to  consider  the  plain  facts  of  the 
two  principal  off'ers  to  the  Government  for  the  water 
power  rights  and  the  existing  properties  at  Muscle 
Shoals  on  the  Tennessee  River.  The  first  of  these  by 
Henry  Ford  proposes,  as  has  already  been  stated  in 
these  columns,  that  the  Government  complete  the  two 
dams  (at  an  estimated  co.st  to  the  Government  of 
$50,000,000)  and  that  when  complete  the  Ford  company 
will  take  possession  of  the  two  dams,  the  two  nitrate 
plants,  the  Waco  limestone  quarry,  the  steam  power 
plants  at  Sheffield  and  at  Gorgas  and  the  transmission 
line  between  the  two.  For  this  the  company  will  pay 
$5,000,000  cash  and  4  per  cent  rent  on  new  construction 
costs,  say  $2,000,000  a  year,  plus  $24,000  a  year  amorti- 
zation. The  company  would  have  a  100-year  renewable 
lease  and  promises  to  operate  one  of  the  nitrate  plants 
as  a  fertilizer  factory,  though  the  company's  obligations 
in  this  respect  are  somewhat  nebulous.  The  Govern- 
ment is  to  maintain  the  dams  and  is  to  be  paid  $55,000 
a  year  therefor. 

The  Alabama  Power  Co.  proposes  to  leave  the  nitrate 
plants  and  the  Waco  quarry  to  the  Government,  but 
agrees  to  take  over  the  Wil.son  dam,  as  is,  and  complete 
it  at  the  company's  expense  under  the  provisions  of  the 
Federal  Water  Power  Act,  with  the  usual  50-year  re- 
capture and  rate  regulation  clau.ses.  It  off'ers  to  pay 
$5,000,000  for  the  steam  plants  and  tran.smission  lines 
and  to  turn  over  to  the  Government  for  the  operation  of 
'he  nitrate  plants  (or,  if  those  prove  impracticable,  for 
jmmercial  use)  the  second  100,000  hp.  available  at 
Alison  dam,  which  is  designed  for  600,000  hp.  The 
'impany  will  maintain  the  dams  at  its  own  expen.se. 

From  a  purely  monetary  point  of  view  then  in  taking 
he  Ford  off'er  the  Government  would  pay  out  another 
: 50,000,000  and  would  get  in  return  $5,000,000  cash  and 
somewhat  over  $2,000,000  a  year  in  perpetuity  for  giv- 
ing up  all  but  war-time  rights  at  this  site.  It  would 
also  have  the  possibility  of  cheap  fertilizer,  but  only  the 
P08.sibility.  In  accepting  the  A.  P.  C.  offer  the  Gov- 
ernment would  give  a  regular  federal  water-power  lease, 
reclaimable  at  50  years,  would  not  have  1o  put  up  any 
more  money,  would  get  $5,000,000  cash  and  would  re- 
ceive 100.000  hp.,  worth  at  least  $2,000,000  a  year,  which 
!b  a  very  fair  rent  and  amortization  payment  for  the 
$17,000,000  already   spent   on   the   Wilson   dam   works. 


It  would  still  have  the   nitrate  plant  to  operate  or  to 
seek  an  operator  for. 

There  is  no  question  that  the  latter  is  the  better  offer 
as  a  business  proposition.  If  Congress  is  to  be  per- 
suaded by  the  glamour  of  Henry  Ford's  name;  if  it 
thinks  that  the  company  he  forms  will  perpetuate  for 
all  time  the  altruistic  community  development  he  pro- 
poses or  if  it  thinks  that  only  by  him  can  the  fertilizer 
possibilities  of  Muscle  Shoals  be  developed,  those  fea- 
tures would  weigh  heavily  in  favor  of  the  Detroit  man's 
proposition.  If  on  the  other  hand  if  it  wants  to  make 
a  favorable  business  deal  which  returns  a  proper  pro- 
portion of  the  e.\cessive  war  costs  of  the  plants  and 
guarantees  a  just  and  legal  control  of  federal  water 
power  it  will  take  the  Alabama  Power  Co.'s  offer. 


Electric  Torch  for  Under- Water 
Metal  Cutting 

MARINE  salvage  practice  has  been  drawn  upon  suc- 
cessfully for  handling  an  unusual  job  of  emergency 
water-works  repair.  Last  month  a  section  of  the  36-in. 
subaqueous  cast-iron  pipe  line  delivering  Catskill  water 
from  Brooklyn  under  the  Narrows  to  Staten  Island,  New 
York  City,  was  smashed  by  the  spud  of  a  dredge.  The 
break  occurred  at  a  depth  of  50  ft.  and  the  problem  was 
to  remove  the  damaged  section,  replace  it  with  a  new 
length  of  pipe,  and  get  the  line  back  into  service  at  the 
earliest  possible  date.  The  novel  and  out.standing  fea- 
ture of  the  operations,  described  in  detail  by  Mr.  Brush 
elsewhere  in  this  issue,  was  the  use  of  an  under-water 
electric  torch  for  cutting  out  the  broken  section  of  pipe, 
which  had  a  minimum  thickness  of  IS  in.  To  have 
attempted  this  work  by  drilling  or  other  cutting  methods 
would  have  been  a  slow  and  tedious  process.  With  the 
electric  torch,  however,  the  damaged  section  of  pipe  had 
been  removed  nine  days  after  the  burning  began. 

In  ordinary  water-works  practice  such  methods  as 
were  employed  on  the  Narrows  siphon  will  rarely  be 
used,  but  the  under-water  cutting  of  metal  has  many 
other  engineering  applications,  and  the  effectiveness  of 
the  tool  developed  for  such  work  has  been  demonstrated 
not  only  on  the  Narrows  siphon  job  but  on  a  number  of 
ship-salvage  operations.  It  was  for  the  latter  type  of 
work,  in  fact,  that  the  electric  torch  was  primarily 
developed.  It  was  employed  in  salvaging  the  steamship 
"St.  Paul,"  which  turned  over  on  her  side  at  a  North 
River  pier  in  New  York.  April  25,  1918;  here  the  under- 
water torch  was  used  to  cut  large  drainage  holes  be- 
tween compartments.  Again,  in  raising  the  army  trans- 
port "America,"  which  listed  and  sank  at  her  pier  Oct. 
16,  1918,  drainage  holes  were  cut  under  water  through 
a  number  of  bulkheads.  When  the  "Aquitania"  cut 
through  the  "Lord  Duff"erin"  Feb.  28,  1919,  a  large 
section  of  bent  plating  on  the  latter  was  cut  off. 

The  original  construction  of  the  Narrows  siphon, 
involving  the  use  of  especially  designed  flexible-joint 
pipe  sections,  laid  by  means  of  a  huge  steel  cradle  ex- 
tending from  a  .scow  to  the  harbor  bottom,  pre.sented  a 
variety  of  new  construction  problems.  The  repair  work 
now  nearing  completion  ha-s  been  done  by  methods  as 
distinctly  out  of  the  ordinary  as  those  of  the  earlier 
contract.  While  both  rolled  and  cast  steel  had  previ- 
ously been  cut  under  water  by  the  electric  torch,  the 
Narrows  siphon  work  repre.-ients  the  first  successful 
submarine  burning  of  the  much  more  refractory  ma- 
terial, cast  iron. 
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Broken  Section  of  36-In.  Pipe  Line  Burned  Out  by 
Electric  Torch  Under  50  Ft.  of  Water 

Repairs  to  Narrows  Submarine  Siphon  of  New  York's  Catskil!  Water  Supply 
System  Develop  Methods  Without  Precedent 

By  William  W.  Brush 

Deputy  Chief  Engineer,  Department  of  Water  Supply,  Gas  and 
Electricity,  New  York  City 


BY  THE  use  of  an  electric  torch  specially  designed 
for  submarine  cutting  operations  and  operated  by 
divers  at  a  depth  of  50  ft.  below  the  surface  of  New 
York  Harbor,  a  section  of  the  36-in.  flexible-joint,  cast- 
iron  pipe  line  conveying  New  York  City's  Catskill  water 
supply  from  Brooklyn  underneath  the  Narrows  to  Staten 
Island,  broken  by  the  spud  of  a  large  dredge  Feb.  2, 
has  been  removed  and  replaced  with  a  new  pipe  length 
joined  to  the  existing  line  by  means  of  a  cast-steel  sleeve. 
The  methods  employed  for  restoring  the  damaged  sub- 
aqueous pipe  line  to  service  constitute  a  radical  depart- 
ure from  the  ordinary  practice  of  emergency  water- 
supply  repair  work. 

The   submerged  pipe   line,   known   as   the   Narrows 


water  to  the  pipe  just  over  50  ft.  The  Merritt  &  Chap- 
man company  was  immediately  asked  to  undertake  the 
work  of  repair,  and  had  its  derricks  on  the  job  within 
3  hours  after  the  break  occurred.  This  company  has 
since  continued  work  on  the  repairs,  working  double 
shifts. 

Removing  the  Broken  Pipe. — In  three  days  the  dredg- 
ing, directed  by  divers,  had  uncovered  the  pipe  suffi- 
ciently to  determine  that  there  was  a  large  hole  in  one 
length,  and  that  this  length  would  have  to  be  completely 
covered  by  a  sleeve,  or  else  removed  and  replaced.  The 
Board  of  Water  Supply  in  1917  had  designed  a  special 
split  cast-steel  sleeve,  made  up  in  twelve  pieces,  to  cover 
two  bells  and  the  intervening  length  of  pipe,  but  Ihis 


DIVER    IN    BROKEN    PIPE    ILLUSTRATING    USE  OP    ELECTRIC    TORCH    IN   MAKING    OUTSIDE    AND   INSIDE   CUTS 


Siphon,  ig  made  up  of  12-ft.  flexible-jointed  sections,  is 
about  10,000  ft.  in  length  from  79th  St.,  Brooklyn,  to 
Arietta  St.,  Richmond,  and  was  laid  in  1914-1916  by 
the  Board  of  Water  Supply  of  the  City  of  New  York 
as  part  of  the  Catskill  delivery  system.  The  contractor 
was  the  Merritt  &  Chapman  Derrick  and  Wrecking  Co. 
and  the  contract  price  for  the  original  construction  was 
about  $1,000,000;  the  line  was  described  in  Engineering 
Record  of  Dec.  19,  1914,  p.  656. 

The  large  dipper  dredge  "Toledo,"  working  under  the 
direction  of  the  city  dock  department  on  Feb.  2,  was 
deepening  the  waterway  in  the  slip  at  the  foot  of  Arietta 
St.  just  north  of  the  most  northerly  of  the  new  Staple- 
ton  piers  and  it  seems  likely  that  one  of  her  heavy  spuds 
either  came  in  contact  with  or  was  very  near  the  pipe 
line,  the  break  occurring  at  noon  in  the  immediate 
vicinity  of  the  dredge.  The  approximate  location  of  the 
break  was  shown  by  the  water  boiling  up  at  the  surface 
from  a  flow  of  about  28  million  gallons  daily,  which  is 
about  twice  the  normal  flow,  and  this  location  was  later 
confirmed  when  air  was  pumped  into  the  pipe.  The 
break  was  about  170  ft.  from  the  Richmond  shore,  where 
the  earth  cover  was  about  20  ft.,  and  the  total  depth  of 


sleeve  was  not  carried  in  stock,  and  the  estimate  of  time 
to  fabricate  it  was  three  weeks.  One  of  these  sleeves 
was  immediately  ordered  to  be  used  if  required,  and 
the  contractor  was  directed  to  remove  the  broken  pipe 
and  replace  it  with  a  new  length  of  pipe,  using  a  cast/ 
steel  sleeve  to  connect  the  two  ends.  A  split  and  also 
a  solid  steel  sleeve  5  ft.  long  were  oi-dered,  it  being  in- 
tended to  use  whichever  one  could  most  readily  be 
placed. 

Electric  Torch  Methods. — The  Merritt  &  Chapman 
company  had  started  experimenting  with  burning  cast- 
iron  under  water  as  soon  as  the  order  to  make  the  repair 
had  been  given,  and  reported  that  the  cast-ircrn  could 
be  cut  with  its  patented  under-water  burning  torch  in 
considerably  less  time  than  it  could  be  drilled  or  othex'- 
wise  cut. 

On  Feb.  9  the  burning  of  the  iron  was  started,  using 
one  electric  torch,  and  in  a  few  hours  the  wrought-iron 
band  1^x4  in.  was  removed.  Two  torches  were  placed 
on  the  work  Feb.  10  and  kept  in  use  for  about  20  hours 
each  day.  The  torches  were  operated  by  three  divers 
assigned  to  each  torch  for  each  shift,  it  being  necessary 
to  relieve  a  diver  after  about  2  hours'  work,  due  to  the 
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freezing  temperature  of  the  water.  Each  diver  was 
submerged  for  about  6  hours  on  each  shift. 

The  burning  of  the  pipe  was  continued  until  noon 
Feb.  19,  or  virtually  for  9  days,  when  the  section  of  the 
broken  pipe  and  the  adjacent  bell  were  wedged  free,  and 
that  afternoon  the  broken  pipe  was  raised  to  the  sur- 
face in  the  condition  shown  by  the  photographs. 

To  remo\'e  the  pipe  it  was  decided  to  cut  off  the  upper 


SHOWING  CrT  MADE  BACK  OF  HUB,  AT  BEVEL  OK  10  IN 

half  of  the  bell  of  the  broken  pipe  and  to  cut  through 
the  undamaged  pipe  next  to  the  broken  pipe  just  back 
of  the  bell,  making  the  cut  with  about  a  10-in.  bevel  to 
facilitate  removing  the  cut  section.  In  addition  to  this 
cutting  work  it  was  necessary  to  cut  out  a  section 
roughly  12  X  25  in.  to  give  room  for  the  divei's  to  get 
into  the  pipe  to  make  the  bottom  cut.  The  divers  can- 
not effectively  operate  the  cutting  torch  above  the  shoul- 
der level,  and  this  limitation,  together  with  the  possi- 
bility of  damaging  the  bell,  formed  the  basis  for  the 
decision  to  cut  off  the  adjacent  bell  rather  than  attempt 
to  cut  out  the  spigot  end  of  the  broken  pipe.  The  pipe 
is  Is  in.  thick,  with  the  bell  varying  from  Is  to  31  in. 
The  total  length  of  cutting  was  about  230  in.  of  li  in. 
metal,  30  in.  of  heavier  metal  up  to  3J  in.  thick,  and 
8  in.  of  wrought  iron  H  in.  thick. 

Burning  Cast  Iron  a  New  Development 

The  cutting  of  the  cast-iron  under  water  by  burning 
the  metal  is  a  new  development.  Both  rolled  and  cast 
steel  had  previously  been  cut  under  water,  but  cast  iron 
is  so  much  more  refractory  that  it  seemed  doubtful 
whe'ther  it  could  be  successfully  burned  under  water. 

The  first  burning  out  of  steel  under  water  was  done 
by  the  Merritt  &  Chapman  organization  in  raising  the 
steamer  "St.  Paul"  in  1918,  when  steel  plates  and  .steel 
hawsers  were  successfully  cut  under  water  by  burning. 
Since  then  both  rolled  and  cast  steel  have  been  burned 
by  this  company  on  wrecking  jobs,  but  no  cast  iron  was 
encountered  until  the  Narrows  pipe  line  broke. 

The  relative  speed  of  cutting  iron  by  drilling  and 
reaming  and  by  burning  was  illustrated  in  the  fall  of 
1918  in  salvaging  the  "America."  Two  U.  S.  Navj' 
divers,  operating  pneumatic  drills  and  reamers,  and  re- 
lieving one  another  on  the  work,  cut  in  .5  days  a  hole 
about  15  in.  in  diameter  in  a  S-in.  steel  plate  under 
about  30  ft.  of  water.  At  the  same  time  the  Merritt  & 
Chapman  company,  in  practically  a  single  day,  cut  a 
similar  sized  hole  in  a  S-in.  steel  plate  under  nhcrui  60  ft. 
of  water,  using  one  diver;  the  cut  plafo  was  brought  to 
the  surface  the  morning  after  operations  began. 

The  burning  is  accomplished  by  using  a  patented  elec- 


tric torch,  known  as  the  Chapman-Kirk  torch,  invented 
by  Ralph  E.  Chapman  and  J.  \V.  Kirk,  and  developed 
and  perfected  by  Mr.  Chapman.  This  torch  consists  of 
a  carbon  electrode  which  is  bored  for  the  passage  of 
cutting  gas,  the  carbon  being  connected  to  one  pole  of 
a  generator,  the  other  pole  being  grounded  through  the 
water  to  the  metal  to  be  cut.  The  current  required  for 
cast  iron  is  about  350  amp.  at  60  to  100  v.,  a  lesser 
volume  of  current  being  required  for  steel.  As  no  local 
current  was  available,  generators  were  set  up  on  a  der- 
rick barge. 

The  carbon  of  the  torch  is  wrapped  with  insulating 
tape  to  reduce  current  leakage.  The  arc  is  formed  by 
establishing  contact  and  then  withdrawing  the  carbon 
about  1  in.  The  cutting  gas  plays  against  the  metal  at 
the  point  of  the  arc  and  the  metal  is  volatilized.  The 
water  is  kept  away  by  the  gases  formed  in  cutting  and 
the  diver  is  not  physically  inconvenienced  by  either 
the  heat  or  the  light  from  the  torch,  but  the  intensity 
of  the  light  prevents  him  observing  the  actual  cutting 
of  the  metal.  The  wires  carrying  the  current  and  the 
cutting  gas  are  both  conveyed  through  a  rubber  ho.se, 
and  the  carbon  point  is  attached  to  the  end  of  the  hose 
by  a  special  coupling.  The  diver  signals  when  he  wants 
the  current  and  the  cutting  gas  turned  on  and  off.  A 
carbon  will  last  about  20  min.,  and  while  a  diver  may 
cut  an  inch  in  10  min.  an  average  of  2  in.  per  hour  is 
considered  very  good  progress  with  cast  iron  li.in.,thick. 

The  diver  utilizes  a  relatively  large  percentage  of  the 
time  in  cutting  away  the  small  sections  of  metal  which 
are  left  between  the  holes  on  the  far  edge  of  the  cut 
metal,  the  holes  being  cut  completely  through  the  metal 
on  the  first  burning.  As  it  is  very  hard  for  the  diver 
to  keep  the  torch  in  the  right  place,  a.  wooden  templet 


CAST-STEEL  SLEEVE  1C)R  M A Kl NCUOINT  ^VHBRB  OLD 
AND  NEW  riPE  LENOTHS  .MEET 

Note  ring  of  l-in.  bolt.'  to  cpntnr  .iIppvc  around  pipo  leaving 
J-in.    lead  calking  spacr. 

is  fastened  to  the  pipe  to  act  as  a,  guide  for  the  diver, 
and  with  such  a  guide  a  very  close  approximation  to 
the  line  to  be  cut  can  be  made  by  the  divers  who  have 
to  depend  entirely  upon  the  sense  of  touch  as  they  can 
see  practically  nothing,  due  to  the  mud  in  the  water. 
The  bevel  cut  back  of  the  bell  shown  in  one  of  the  pho- 
tographs well  illustrates  how  closely  the  desired  line  is 
adhered  to  when  a  templet  is  used. 

Replarptncnt  of  Prnkrv  Pipr. — A  new  length  of  pipe 
was  turned  down  on  the  spigot^end  for  a  distance  'if 
about  4  ft.,  and  the  enlarged  grooved  section  which 
normally  fits  into  the  spherical  bell  was  removed,  A 
solid  steel  sleeve  of  the  thickncf<s  of  the  cast-iron  pipe 
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and  5  ft.  long  ha.s  been  placed  on  the  cut  pipe  now  in 
place,  and  after  the  new  pipe  was  properly  fitted  over 
the  exposed  spigot  the  sleeve  was  moved  to  cover  the  two 
smooth  ends.  Twelve  1-in.  bolts  spaced  around  each  end 
of  the  sleeve  about  5  in.  therefrom  and  well  covered  with 
white  lead  to  reduce  leakage  have  been  used  to  equalize 
the  4-in.  lead  space  between  the  sleeve  and  the  pipe. 
An  iron  bar  2  in.  wide  by  2  in.  thick,  shaped  to  fit  in 
back  of  the  calking  space,  is  placed  against  the  bolts, 
which  are  1  ft.  apart,  and  thus  forms  a  solid  backing 
against  which  is  calked  lead  wool  to  a  depth  of  3  in. 
A  cast-steel  gland  or  collar  is  drawn  up  against  the  lead 
joint  by  eight  1-in.  bolts,  and  holds  the  sleeve  joints 
from  any  possibility  of  blowing  out. 

The  sleeve  joint  on  the  machined  spigot  end  of  the 
new  pipe  is  equivalent  to  an  expansion  joint  and  it  is 
believed  will  move  if  any  settlement  takes  place.  Neither 
the  sleeve  nor  the  glands  will  be  coated,  dependence 
against  rapid  corrosion  being  placed  largely  on  the 
covering  to  be  replaced  over  the  pipe.  The  spherical 
flexible  joint  was  made  up  with  lead  wool.  After  the 
repairs  are  completed  the  tightness  of  the  joints  will  be 
tested  with  air  pressure,  the  line  will  be  blown  out, 
sterilized  by  use  of  liquid  chlorine,  and  then  put  in 
commission.  The  new  pipe  and  the  two  adjacent 
lengths  now  in  place  will  be  thoroughly  blocked  up  be- 
fore the  trench  is  backfilled.  It  is  estimated  that  the 
cost  of  repairs  to  the  pipe  line  wnll  be  approximately 
$60,000.  It  is  expected  that  the  line  will  be  put  back 
into  service  this  week. 

Reduced  Consumption  Urged 

Water  Supply  Conditions. — The  borough  of  Richmond 
(Staten  Island),  now  has  a  population  of  about  120.000, 
and  a  normal  consumption  of  18  million  gallons  daily. 
When  the  36-in.  pipe  line  was  laid  the  consumption  was 
12  million  gallons  daily  and  there  was  no  indication  of 
a  sudden  growth  in  population  or  consumption.  This 
growth  came  as  a  result  of  the  war,  and  as  the  pipe  line 
can  deliver  about  13  million  gallons  daily  with  the  avail- 
able hydraulic  gradient,  the  remainder  is  supplied  by 
local  pumping  stations  drawing  from  di-iven  wells.  The 
total  capacity  of  the  local  stations  is  about  13  million 
gallons  daily.  The  Board  of  Water  Supply  constructed 
as  part  of  the  Catskill  system  the  Silver  Lake  reser- 
voir, holding  438  million  gallons,  with  a  depth  of  36  ft. 

When  the  break  occurred  40,000  circulars  were  printed 
explaining  the  situation  and  asking  the  people  to 
co-operate,  these  circulars  being  placed  in  the  houses 
and  also  given  to  each  school  child.  Pressures  were  re- 
duced about  15  lb.,  but  as  pressures  are  generally  50  lb. 
or  more  this  did  not  curtail  the  supply  for  many  per- 
son.'=.  For  a  few  days  there  was  a  reduction  in  con- 
sumption of  about  3  million  gallons  daily,  but  this  re- 
duction gradually  disappeared.  It  is  believed  that  after 
the  first  few  days  few  of  the  consumers  paid  any 
attention  to  the  department's  reque.st  to  reduce  waste 
and  use  of  water.  The  reservoir  has  been  lowered  about 
9  ft.,  and  it  is  expected  that  the  repairs  will  be  com- 
pleted by  the  time  the  reservoir  level  has  descended 
about  11  ft.  The  local  stations  were  all  put  back  in 
service,  one  of  them  having  been  shut  do^vn  for  the  past 
four  years. 

The  Board  of  Water  Supply  under  date  of  Jan.  23, 
1922,  requested  the  Board  of  Estimate  and  Apportion- 
ment to  appropriate  $5,537,300  for  additional  Catskill 
delivery  mains  in  Brooklyn  and  Richmond,  including  a 


42-in.  flexible-joint  pipe  across  the  Narrows  from 
Brooklyn  to  Richmond.  This  pipe  line  would  have  a 
capacity  of  about  20  million  gallons  daily,  and  when 
laid  would  provide  for  the  increase  in  fhe  consumption 
up  to  about  1930.  No  action  has  as  yet  been  taken  on 
this  request. 

Large  Quarry  Rock  Crushing  and 
Screening  Plant 

Million-Dollar  Plant  with  Roll  and  Gyratory 

Crushers — Cable  Incline  and  Conveying 

Belts — Gravity  Switching 

By  Hilmar  F.  Smith 


TO  SUPPLY  oolitic  limestone,  averaging  98  per 
cent  pure,  for  the  U.  S.  Government  Nitrate  Plant 
No.  2,  at  Muscle  Shoals,  Ala.,  a  quarry  was  opened  at 
Waco,  30  miles  distant,  and  equipped  with  a  crushing 
and  screening  plant  having  a  daily  capacity  of  2,000 
tons.  In  the  design  of  this  plant,  sui-plus  material  and 
supplies  stored  at  Muscle  Shoals  were  used  as  much 
as  possible.  The  property  is  about  ]  x  li  miles  in  area, 
with  a  generally  flat  surface  and  a  depth  of  loam  and 
clay  overburden  ranging  up  to  8  ft.  A  11-mile  spur 
track    connects     with     the     Northern     Alabama    R.R. 


FIG.   1.      I.AYorT  Ol'-  QUAFIKY    AND  CRUSHING  PI..\NT 

Electric  current  for  pcrwer  and  light  is  taken  from  a 
110,000-volt  transmission  line  i-mile  distant,  which  line 
is  owned  by  the  government  and  .supplied  by  the  Ala- 
bama Power  Co. 

Included  in  the  Waco  quarry  project  were  the  follow- 
ing main  features:  (1)  A  negro  village  of  ten  small 
houses  and  a  barracks  for  29  men;  (2)  a  white  village 
of  four  bungalows;  (3)  a  water-supply  system  and 
sewerage  system  with  disposal  plant;  (4)  a  machine 
shop,  storehouse,  pow-derhouse,  crusher  building,  screen 
house,  hoisting  tower  and  storage  bin;  (5)  stripping 
an  area  200  x  1,400  ft.  and  opening  a  rock  cut  30  x 
1,000  ft.  and  8  ft.  deep;  (6)  building  five  miles  of  rail- 
road and  ten  miles  of  fence:  (7)  .erecting  "t  miles  of 
110,000-volt  transmission  line,  with  a  440-volt  power 
system  and  110-volt  lighting  system;  (8)  excavating 
drainage  ditches  to  intercept  surface  water. 

A  layout  plan  is  given  in  Fig.  1.  From  the  spur  the 
railway  diverges,  one  line  serving  the  machine  shop 
and  storehouse  and  extending  about  1,000  ft.  into  the 
quarry.     The  other  line  swings  I'ound  to  the  east,  with 
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an  ascending  grade  of  1]  per  cent  for  500  ft.  to  a 
switching  hump  or  summit,  followed  by  a  similar 
descending  grade  1,000  ft.  long  to  the  storage  bin, 
beyond  which  is  1,000  ft.  of  tail  tracks.  A  runaround 
track  on  the  level  connects  the  tail  tracks  with  the 
main  line.  Three  tracks  on  the  hump  provide  for  deliv- 
ering empty  cars  by  gravity  to  the  stone  bins  or  the 
dust  bins,  beyond  which  the  loaded  cars  proceed  by 
gravity  movement  to  the  tail  tracks,  on  which  trains 
of  20  cars  are  to  be  assembled.  The  trains  will  be 
hauled  over  the  runaround  track  and  along  the  spur 
to  a  storage  yard  at  the  connection  with  the  Northern 
Alabama  R.R. 

From  the  plan  and  sectional  elevation,  Fig.  2.  it  will 
be  seen  that  the  5,000-ton  storage  bin,  screen  house 
and  crusher  building  are  in  line,  connected  by  a  con- 
veyor structure.    Beyond  the  crusher  building  a  double- 


The  crusher  house,  25  .x  81  ft.,  has  a  concrete  founda- 
tion and  steel  superstructure  with  corrugated  iron 
sheathing.  At  one  end  are  the  two  crusher  motors  and 
at  the  other  end  is  the  primary  crusher,  of  the  roll 
type,  the  middle  being  occupied  by  a  secondary  gyratory 
crusher.  Stone  from  the  track  hopper  is  delivered  to 
the  rolls  at  El.  719.  The  product  from  these  is  dis- 
charged over  an  oscillating  grizzly  or  screen  12  x  5  ft. 
at  El.  708,  the  oversize  spills  into  the  gyratory  crushers 
at  El.  705.  Fines  from  the  rolls  and  the  entire  product 
of  the  gyratory  are  delivered  to  a  36-in.  belt  conveyor, 
the  lower  end  of  which  is  in  a  concrete  tunnel. 

As  a  protection  against  the  pinching  eflect  of  the 
rolls,  which  at  times  causes  them  to  eject  heavy  stones 
with  great  force,  a  21-ton  counterweighted  door  of  3-in. 
plank  covers  the  hopper.  This  opens  when  the  car 
dumps  a  load  of  rock  upon  it  but  closes  automatically 
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track  incline  of  20  per  cent  grade  runs  into  the  quarry. 
It  is  intended  to  finish  the  quarry  floor  to  El.  645  or 
60  ft.  below  the  surface  (El.  705),  working  down  to 
this  level  by  a  central  bench  and  two  side  benches,  all 
16  ft.  deep.  30  ft.  wide  and  1.000  ft.  long.  At  present 
only  the  first  cut  of  the  central  bench  is  being  opened. 
8  X  30  ft.  This  will  give  eventually  two  faces  60  ft. 
high  and  1,000  ft.  long,  from  which  the  quarry  will  be 
widened  toward  the  east  and  west  boundaries. 

To  exclude  surface  water  as  far  as  possible  the 
stripped  area,  200  x  1,400  ft.,  is  surrounded  at  a  dis- 
tance of  approximately  .500  ft.  by  about  10,000  ft.  of 
drainage  ditches,  2  ft.  deep  and  12  ft.  top  width,  with 
the  spoil  bank  on  the  quarry  side.  There  is  also  a 
dike  8  ft.  high  and  20  ft.  wide,  built  with  the  .stripping. 

Blasted  rock  is  handled  by  a  steamshovel  of  the  rail- 
road type  with  a  1-yd.  bucket,  loading  12-yd.  dump  cars 
which  are  hauled  up  the  incline  by  a  double-drum  cable 
hoist  with  150-hp.  motor.  An  empty  car  descends  as  the 
loaded  car  a.scends.  At  the  crusher  building  the  grade 
is  reduced  ta  3  per  cent,  and  as  the  car  comes  to  rest 
over  the  track  hopper  it  is  dumped  by  hand  by  means 
of  a  pneumatic  hoist. 


when  the  rock  has  fallen  through.  The  hopper  is  of 
steel,  8  x  22  ft.  at  top  and  15  ft.  deep  with  a  bottom 
opening  8  x  14  ft.  from  which  are  suspended  cast  steel 
plates  to  guide  the  rock  to  the  rolls.  There  are  two 
rolls  4i  ft.  in  diameter  and  4  ft.  long,  weighing  191 
tons  each  and  revolving  at  225  r.p.m.,  with  an  11-in. 
space  between  their  faces.  This  crusher,  with  a  capac- 
ity of  1,000  tons  per  hour,  is  driven  by  a  250-hp.  motor. 

An  oscillating  grizzly  set  at  an  incline  of  38  deg. 
and  having  bars  spaced  to  give  openings  4J  x  7  in., 
receives  the  crusher  product,  the  undersize  or  fines  pass- 
ing through  to  the  36-in.  belt  conveyor  which  carries  the 
di.scharge  from  the  gyratory.  The  oversize  goes  to  the 
gyratory  crusher,  driven  by  a  2.50  hp.  motor  and  giving 
a  product  of  3]-in.  to  6J-in.  size  at  a  rate  of  525  tons 
per  hour.  This  product  is  fed  to  the  36-in.  belt  conveyor 
traveling  on  a  grade  of  30  per  cent  into  the  screen 
house. 

Timber  construction  with  corrugated  iron  sheathing 
is  used  for  the  screen  house,  fiO  x  44  ft.,  the  convey- 
ors entering  at  the  top  and  delivering  the  stone  to  two 
rotary  screens  5  ft.  in  diameter  and  24  ft.  long,  pitched 
IJ  in.  per  foot.  Astone  jacket  with  3-in.  openings  extends 
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the  full  length  of  the  screen,  and  around  this  for  half 
its  length  is  a  dust  jacket  with  1-in.  openings.  Each 
screen  is  driven  at  12  r.p.m.  by  a  50-hp.  motor.  Over- 
size from  the  screens  goes  to  two  gyratory  crushers 
having  an  output  of  50  to  90  tons  per  hour  of  2-  to 
3i-in.  product,  each  driven  by  a  50-hp.  motor.  Their 
product  is  delivered  to  a  24-in.  belt,  inclined  30  per 
cent  and  discharging  onto  the  main  36-in.  belt  from 
the  crusher  building  for  rescreening.  All  belt  speeds 
ire  250  ft.   per  minute. 

Dust  and  2A-in.  stone  from  the  rotary  screens  are 
delivered  on  18-in.  and  36-in.  belts  respectively  (in- 
clined 20  per  cent)  to  the  headhouse  of  the  storage  bin. 
This  bin,  142  x  46  ft.,  is  of  heavy  timber  construction 
on  concrete  piers,  with  a  floor  of  12  x  12-in.  timbers  48 
ft.  long.  The  two  conveyors  deliver  their  loads  to 
lateral  shuttle  conveyors  of  the  same  size  for  distribu- 
tion in  the  bins.  Each  of  these  shuttle  conveyors  can 
be  operated  in  either  direction  and  shifted  longitudi- 
nally on  tracks  so  as  to  cover  seven  bins.  The  total 
capacity  is  2,000  tons  of  stone  and  2,000  tons  of  dust. 
No  hopper  bottoms  are  used  in  the  bins,  but  the  dis- 
charge gates  are  set  7  ft.  apart  in  order  to  reduce  the 
dead  storage  to  as  low  a  point  as  possible  for  a  cubical 
bin. 

The  crushing  rolls,  the -two  smaller  crushers  and  the 
rotai-y  screens  were  already  on  hand.,a>n«l-.only  the  large 
gyratory  crusher  was  purchased.  Long  conveyor  belts 
were  preferred  to  bucket  conveyors  or  elevators  as  less 
liable  to  breakage.  Cubical  storage  bins  were  adopted 
as  it  was  considered  that  stone  should  form  its  own 
wearing  surface,  and  this  design  gave  a  cheaper  con- 
struction. '" 

This  million-dollar  quarry  and  crushing  layout  plant 
was  designed  by  the  U.  S.  Ordnance  Department  and 
installed  by  Arthur  G.  McKee  &  Co.,  Cleveland,  Ohio, 
under  the  supervision  of  the  Construction  Division, 
Quartermaster  Corps,  U.,S. 'Army.  It  hras  not  been 
put  in  operation,  but  is  awaiting  the  government's  dis- 
position of  the  Muscle  Shoals  project. 


Burning  or  Utilizing  Old  Railway  Ties 

Disposal  of  old  ties  by  burning  is  not  waste  but  an 
economic  necessity  in  most  cases,  according  to  a  state- 
ment by  Samuel  Porcher,  general  purchasing  agent  of 
the  Pennsylvania  Railway  System.  Although  many 
old  ties  are  sold  as  firewood  at  nominal  prices  to  per- 
sons living  near  the  right  of  way,  this  is  only  prac- 
ticable where  the  ties  can  be  delivered  at  a  road  crossing 
or  other  safe  point  for  removal,  and  when  this  cost  of 
delivery  does  not  exceed  the  price  paid  by  the  purchaser. 
It  would  be  dangerous  practice  to  permit  people  to  go  on 
the  track  or  through  yards  to  gather  up  old  ties,  as 
such  practice  would  only  encourage  trespassing,  which 
is  already  a  cause  of  frequent  accidents.  Dealers  in 
firewood  have  little  interest  in  the  ties  as  they  are  dirty, 
partly  decayed  and  dried  out  so  that  the  wood  burns 
too  rapidly,  and  they  contain  more  or  less  stone  and 
old  spikes  which  would  be  likely  to  damage  the  saws 
used  for  cutting  up  the  wood.  Attempts  to  dispose  of 
the  ties  for  the  manufacture  of  pulp  wood,  charcoal  and 
fertilizer  ashe.s,  or  for  the  extraction  of  chemicals  have 
been  unsuccessful.  As  a  rule,  burning  the  ties  on  the 
right  of  way  is  the  only  practicable  and  economical 
method  of  disposal. 


Defines  Professional  Attitude 
Toward  Contracting 

Institute  of  Consulting  Engineers  Distinguishes 

Between  Professional  Engineering  and 

Contracting  Functions 

"VJTT'HAT   is   contracting?     And   what  shall   be  the 

VV  attitude  of  the  Engineering  Profession  toward 
it  as  an  occupation?"  These  questions  have  been 
answered  recently  by  the  American  Institute  of  Consult- 
ing Engineers  in  order  to  interpret  that  provision  of 
its  constitution  which  declares  ineligible  for  member- 
ship "engineers  employed  upon  or  connected  with  con- 
tracting or  promotion,  except  in  a  strictly  advisory  or 
supervisory  capacity  where  compensation  is  for  profes- 
sional service  and  not  contingent  upon  profits." 

The  word  "contracting"  is  restricted  by  the  institute 
to  mean  "the  common  practice  of  carrying  out  public 
or  private  construction  work  under  agreements  between 
the  owner  or  his  agent  on  the  one  hand,  and  a  person 
or  company,  called  the  contractor,  on  the  other  hand, 
under  the  terms  of  which  the  latter  undertakes  to  per- 
form a  specified  service,  supplying  the  devices,  mate- 
rials, labor,  superintendence  and  funds  needed,  and 
assuming  the  responsibilities  and  hazards  involved,  for 
constructing  the  work  complete;  and  accepting  payment 
therefore  at  rates  or  prices  stipulated  in  the  agreement. 
The  object  of  the  owner  is  to  secure  the  carrying  out 
of  the  work  at  a  pre-determinable  cost;  that  of  the 
contractor  to  secure  such  compen.sation  for  the  service 
rendered  as  shall  cover  the  actual  cost  plus  an  adequate 
business  profit." 

The  difference  between  the  practice  of  engineering 
and  the  business  of  contracting  is  stated  by  the  insti- 
tute as  follows:  "The  engineer  supplies  disinterested 
advice  and  service  for  which  he  is  paid  a  stipulated 
fee;  the  contra/'tnr  undertakes  the  work  of  construction 
at  his  own  expense  for  stated  prices,  assuming  all  the 
uncertainties  of  actual  cost  and  the  contingency  of  final 
profit  or  loss.  The  business  is  therefore,  in  one  sense, 
speculative  in  character." 

Although  the  institute  sees  no  moral  or  ethical  rea- 
son why  an  engineer  should  not  engage  in  a  legitimate 
contracting  business  "independent  of  or  in  addition  to, 
but  dissociated  from  his  professional  work,"  it  considei*s 
that  it  should  be  "distinctly  held  to  be  a  violation  of 
professional  ethics  for  the  engineer  to  undertake  con- 
tracts for  the  construction  of  works,  the  plans  and 
specifications  foi-  which  have  been  prepared  by  him  in 
his  capacity  of  professional  engineer.  That  the  engi- 
neer in  his  capacity  of  a  trusted  counsellor  to  the 
client  should  be  absolutely  free  from  considerations  of 
personal  profit  that  may  tempt  him  to  sacrifice  the  inter- 
ests of  the  client,  is  a  cardinal  principle  of  professional 
ethics  recognized  by  all." 

Whenever,  in  special  cases,  a  client  desires  to  place 
a  designing  engineer  in  executive  control  of  construc- 
tion work  the  engineer  may  act  in  that  capacity,  pro- 
vided that  "the  client  supplies  the  money  to  meet  all 
current  expenditures  and  assumes  the  contingencies 
involved;  and  the  engineer's  compensation  is  arranged 
on  a  fee  basis,  independent  of  que.stions  of  personal 
profit  or  loss." 

If,  however,  the  client  desires  the  engineer  to  design 
and  Construct   a  work   or  plan   for   a   specific   purpose 
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"the  engineer  practically  assuming  in  the  construction 
work  the  role  of  contractor  with  its  accompanying 
responsibilities  and  hazards  and  being  compensated 
therefore,  inclusive  of  the  purely  engineering  service, 
in  some  one  of  the  ways  common  in  contracting."  such 
an  engagement  "should  be  regarded  as  contracting 
rather  than  as  professional  engineeriyifi,  for  the  con- 
tracting work  will  usually  be  of  much  greater  financial 
magnitude  than  the  engineering,  and  the  practice  may 
not  be  free  from  motives  of  business  profit." 

The  institute  modifies  this  provision,  however,  "in 
the  case  of  the  mechanical  engineer  connected  with  or 
interested  in  a  manufacturing  concern,  who  designs  the 
standard  or  special  devices  or  machines,  made  and 
offered  or  sold,  upon  their  merits,  to  the  trade  or  the 
individual  client,  in  open  competition  with  other  con- 
cerns." Here  the  purchaser  may  exercise  his  own  .iudg- 
ment  assisted  if  he  so  desires  by  a  disinterested  expert, 
and  the  designing  engineer  is  not  retained  by  the  client 
in  the  capacity  of  professional  adviser.  Such  occupa- 
tion and  conduct  is  considered  proper  and  ethical. 


Revamping  the  Artesian  Water 
Supply  of  Bryan,  Ohio 

THE  water  supply  of  Bryan,  Ohio,  is  from  a  group 
of  eight  artesian  wells  connected  to  a  10-in.  suction 
line  2.100  ft.  long.  From  the  construction  of  the  works 
in  1892  until  1921  this  suction  line  was  direct  con- 
nected to  centrifugal  pumps  which  supplied  the  town 
by  direct  pressure.  The  well  pressure  had  always  been 
sufficient  to  prime  the  pumps  and  the  quantity  large 
enough  for  domestic  needs,  but  were  not  sufficient  for 
fire  purposes.  To  remed.v  this  condition  a  1.000,000-gal. 
circular  reinforced-concrete  reservoir  has  been  con- 
structed adjacent  to  the  pumping  station. 

The  reservoir  is  connected  to  the  suction  line  by 
three  12-in.  pipes  so  valved  that  the  following  can  be 
done:  Pipe  1  may  be  used  to  fill  or  partly  fill  the  reser- 
voir by  direct  pressure  from  the  wells.  Pipe  2  may  be 
used  to  fill  the  reservoir  full,  as  there  is  a  centrifugal 
booster  pump  in  this  line.  Pipe  3  connects  the  reser- 
voir with  the  pumps  in  the  station. 

After  18  months  service  it  has  been  found  that  the 
natural  flow  and  pressure  from  the  wells  is  sufficient 
to  keep  the  reservoir  from  three-fourths  to  seven- 
eighths  full  except  for  the  months  of  June,  July  and 
August,  during  which  period  it  is  necessary  to  use  the 
booster  pump. 

Three  benefits  were  obtained  by  the  construction  of 
the  reservoir,  namely :  (1)  A  1,000. OOO-gal.  fire  resers'e 
was  obtained;  (2)  a  well-water  temperature  of  .^2  deg. 
F.  has  Iw'cn  maintained  in  the  distributing  system;  and 
(3)  the  llow  of  a  large  number  of  privately  owned  wells 
in  the  city  has  been  restored  and  steadied  during  the 
summer  months. 

The  reservoir  is  100  ft.  in  diameter  and  has  an  efFec- 

■■':  depth  of  17  ft.,  10  ft.  of  which  i.s  below  the  ground 
level.  Earth  is  banked  around  the  sides  no  that  only  the 
Concrete  roof  i.s  exposed  to  sun  and  weather.  The  reser- 
voir was  constructed  by  excavating  a  circular  trench 
for  the  walls  in  a  clay  which  stands  well  when  dry  but 
caves  badly  when  wet.  The  entire  circular  wall  was 
then  built  in  this  trench,  two  openings  bring  loft  in 
the  wall  through  which  the  remainder  of  the  earth 
excavated  was  taken  by  teams  and  slips  and  banked  up 
on  the  outside  of  the  wall.     A   concrete   distribution 


tower  was  erected  at  the  center  of  the  resei-voir  with  a 
chute  mounted  on  a  truck  leading  to  the  wall.  Concrete 
was  mixed  outside  of  the  wall  and  despatched  to  the 
tower  in  a  bucket  running  on  an  inclined  track.  After 
12  months'  service  the  reservoir  has  shown  absolute 
water  tightness. 

The  total  cost  of  the  reservoir,  including  a  small 
enclosure  for  the  booster  pump  and  pipes,  was  $23,700. 

This  group  of  wells  is  located  in  a  water-bearing 
belt  40  to  50  miles  long  and  several  miles  wide,  in 
which  flowing  wells  are  easily  obtained  at  a  depth  of 
from  60  to  100  ft.  The  water-bearing  stratum  of  gravel 
and  sand  is  overlaid  with  a  60-ft.  clay  blanket,  making 
the  possibility  of  surface  contamination  remote,  par- 
ticularly when  the  water  is  under  head.  Repeated  tests 
by  the  State  Board  of  Health  indicate  an  excellent  un- 
contaminated  quality,  although  the  w-ater  does  contain 
enough  iron  to  stain  porcelain  fixtures. 

Tests  of  two  10-in.  wells  100  ft.  deep  put  down  in 
1920  shov.'ed  a  yield  of  400  gal.  per  minute  with  a  drop 
of  7  ft.  and  165  gal.  with  a  drop  of  6i  ft.,  the  wells 
being  pumped  singly.     The  pumping  ai  well  1  lowered 


POURING  THE  WALLS  OF  A  MILLION  GALLON  RE.-^i-.H^  .  m  i; 
Colli f  I'-  itiix'  cl  oiit.-iidr  \v,t11.  h:iul'  il  up  incliivd  track  tn  contra! 
tower  and  <li.«tributud  to  wallii  tliroii>;li  <  luit^-  carried  around  <  irclc 
on  wagon  trucks. 

the  water  level  30  in.  in  well  2.  which  is  135  ft.  away. 

The  lower  40  ft.  of  the  10-in.  well  casings  were 
pierced  with  i-'\n.  holes  spaced  on  2-in.  centers.  Heavy 
pumping  removes  the  fine  sand  and  builds  up  a  screen 
or  filter  of  gravel  on  the  outside  of  the  casing. 

As  the  demand  increases  this  group  of  wells  will 
become  inade<|uate  and  ultimately  new  territory  will 
have  to  be  drilled  and  the  suction  line  rebuilt  and 
extended.  Should  the  natural  head  become  insufiicient 
to  fill  the  reservoir,  a  booster  substation  will  be  built 
in  the  new  territory.  No  other  supply  is  available  for 
Bryan  as  there  are  no  streams  and  the  topography  is 
too  flat  for  an  impounding  reservoir. 

Conservation  is  being  practiced  through  metering  98 
per  cent  of  the  865  taps,  which  brings  the  total  sum- 
mer consumption  to  100  gal.  per  capita  for  the  4,250 
population,  with  a  day  maximum  of  150  gal.  and  a  night 
minimum  of  50  gal.  Abmit  half  of  this  consumption  is 
domestic,  the  remainder  being  industrial. 

The  work  of  revamping  the  system  and  constructing 
the  reservoir  was  carried  nut  under  the  direction  of 
to  A.  H.  Smith  Co.,  consulting  engineers,  Toledo. 
The  Toledo  Residence  Construction  Co.,  Toledo,  was 
contractor.    S.  Folk  is  superintendent  of  water-works. 
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The  Coefficient  of  Roughness  in 
Corrugated-Iron  Pipe 

By  D.  L.  Yarnell 

Senior  Drainage  Engineer  Bureau  of   Public  Roads. 
U.  S.  Department  of  Agriculture 

TO  DETERMINE  the  coefficient  of  roughnets  ap- 
plicable to  corrugated-iron  pipe,  experiments  on  two 
sizes,  8-  and  10-in.,  recently  were  made  by  the  Bureau 
of  Public  Roads,  U.  S.  Department  of  Agriculture.  The 
actual  (smallest)  internal  diameters  of  the  pipes  were 
determined  by  making  two  measurements  at  right 
angles  to  each  other,  at  both  ends  of  each  section  of 
pipe.  In  the  commercial  8-in.  pipe,  the  actual  average 
diameter  measured  i   in.  greater  than  the  commercial 


FILAMENTS    OF    FLOW    IN    10-IN.    CORRUGATED-IRON 
PIPE   ON   1.25    PER   CENT  GRADE 


size.    The  10-in.  pipe  measured  i  in.  over  the  commer- 
cial size. 

In  all,  147  tests  were  made.  Nine  grades  were  used, 
ranging  from  0.05  to  1.50  per  cent.  For  each  size  and 
grade  it  was  planned  to  make  tests  at  depths  of  flow 
of  i,  i  and  *  the  internal  diameter  of  the  pipe,  and 
for  other  depths  ranging  from  half  full  to  full  by  suc- 
cessive   increases    of    5    per    cent    of    the    diameter. 

ELEMENTS  OF  EXPERIME.VTS  FOR.  DETERMINING  THE 
COEFFICIENT  OF  ROUGHNESS  IN  CORRUGATED  IRON  PIPE. 
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!the  top  of  the  pipe  and  photographs  taken  of  the  flow 
in  the  pipe  at  about  one-half  full.  The  breaking  up  of 
the  filaments  of  flow  can  be  seen  plainly  in  the  accom- 
panying view.  This  disturbance  of  the  flow  in  the  pipe, 
due  to  the  corrugations,  undoubtedly  is  the  reason  for 
the  comparatively  high  coefficients  of  roughness  in  such 
pipe. 

The  values  for  the  Kutter  coefficient  of  roughness 
ranged  from  0.017  to  0.021  for  corrugated  iron  pipe 
flowing  full  (see  table).  No  explanation  is  offered  for 
the  rather  consistent  variation  in  n  as  between  the  8-in. 
and  the  10-in.  pipe. 


However,  the  capacity  of  the  pumping  plant  proved 
insuflScient  to  fill  the  larger  pipe  at  the  maximum 
grades.  The  results  of  the  tests  for  the  pipe  flowing 
full  at  the  various  grades  are  shown  in  the  table. 

In   order   actually  to   observe   in   detail   the   flow   of 
'water  in  corrugated  iron  pipe,  a  section  was  cut  from. 


Cement  Handled  in  Bulk  on  the 
Hetch  Hetchy  Dam 

Cars  Unloaded  With  Flat  Scraper  for  15  Cents  Per 

Ton — Manual  Control  of  Weighing  Machine 

Quicker  Than  Automatic  Device 

By  N.  a.  Eckart 

Chief  Assistant  Engineer,  Hetch  Hetchy  Water  Project 

CEMENT  is  being  handled  in  bulk  on  the  new  Hetch 
Hetchy  Dam,  east  of  San  Francisco,  and  being  pro- 
portioned for  the  mixer  by  weight.  The  Utah  Con- 
struction Co.,  which  has  the  contract  for  building 
the  dam  as  a  part  of  the  new  water-supply  system  for 
San  Francisco,  decided  upon  this  system  as  the  most 
economical  and  convenient  method  for  this  job  which 
involves  placing  370,000  cu.yd.  of  concrete  on  a  sched- 
ule of  1,000  cu.yd.  per  day.  At  present  5  to  6  cars 
of  cement,  averaging  from  176  to  265  bbl.  per  car  are 
unloaded  every  day  at  the  dam.  Ordinary  box  cars  are 
used  without  any  preparation  other  than  partial  lining 
with  building  paper  where  the  car  floors  or  sides  are 


CEMENT  RECEIVING  HOPPER  ON  HETCH  HETCHY  R.R. 
SIDING 

not  tight.  These  cars  are  loaded  at  the  mill  from  sealed 
bins,  the  cement  in  which  has  been  tested  in  the  city's 
laboratories  so  that  except  for  occasional  check  tests 
from  the  job  storage  bin,  no,  further  sampling  is 
necessary. 

The  cars  of  cement  are  delivered  via  the  Hetch  Hetchy 
R.R.  to  a  siding  just  above  the  main  storage  bin  at 
the  dam  site  and  are  spotted  opposite  the  unloading 
hopper  shown  in  the  accompanying  picture.  This  hop- 
per is  hinged  so  it  can  be  drawn  into  the  clear  under 
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the  building  platform  until  after  the  car  has  been 
spotted  when  it  is  swung  out  directly  under  the  side 
door  of  the  car. 

Just  above  the  hopper  is  a  small  molor-operated 
winch  with  a  friction  drum  which  is  used  to  drag  a 
light  flat  board  scraper  working  inside  the  car  and 
scraping  the  cement  to  the  door.  The  unloading  is  done 
under  contract  on  a  basis  of  15  cents  per  ton,  this  price 
covering  the  spotting  of  the  cars,  unloading  and  pay- 
ment of  demurrage  when  any  accrues  due  to  delay  in 
unloading.     Three  men  are  able  to  take  care  of  the 


GENKHAI-   VIKW   OF  rEMKNT   HANDLINn    SYPTK.M. 
HKTfH  HETCHY   DAM 

— rnlondinK   hopper.      B — Scrow   ronv>!yor.      r— Main    silorai?'" 
r> — Srrow  ronvpyor.      E — WrlghltiB  j^lvd       I" — S-in    pIP""  to 


cement  as  it  romos  in,  unloading  by  aclnal  timing.  7 
cars  in  nino  hours,  or  approximately  200  hbl.  prr  hour. 
While  working  in  the  car  ordinary  dust  ma.sks  or 
muzzles  arc  worn. 

From  the  receiving  hopper  the  cement  is  delivered 
to  the  main  storage  bin  by  means  of  a  12-in.  screw  con- 
veyer, approximately  200  ft.  long  driven  by  a  15-hp. 
motor.  The  main  storage  bin  is  fiO  ft.  long,  32  ft. 
wide  and  3-1  ft.  deep,  with  a  capacity  of  13.n00bbl. 


From  the  main  storage  bin  the  cement  is  moved  op 
to  the  weighing  shed  a  distance  of  about  120  ft.  by 
means  of  a  second  screw  conveyor.  This  conveyor  runs 
underneath  the  storage  bin  in  a  4  x  6-ft.  tunnel  along 
the  sides  of  which  are  a  number  of  .slide  gates  controll- 
ing the  rate  of  speed  from  the  bin  to  the  screw  conveyor 
and  permitting  cement  to  be  drawn  from  any  section 
of  the  bin. 

This  screw  conveyor  delivers  into  a  small  hopper  or 
bin  just  above  the  weighing  machine  and  which  has  a 
capacity  of  about  60  bbl.  The  weighing  machines  were 
made  by  the  Hoepner  Automatic  Scale  C<j.  of  Chicago 
and  have  a  capacity  per  batch  of  1.200  lb.  each.  The 
automatic  feature  is  not  now  being  used  as  it  was 
found  that  with  the  machines  as  in.stalled  the  rate  of 
weighing  can  be  increased  by  manual  control  from  about 
20  to  30  batches  per  hour  per  machine.  When  using 
the  1:21:5  mix  each  batch  requires  9021  lb.  of  cement; 
with  the  1:3:6  mix  752  lb.  of  cement  are  required. 
From  the  weighing  machines  cement  is  discharged 
directly  to  the  mixers  through  two  8-in.  steel  pipes 
supported  by  cables  on  a  1  to  1  slope. 

Communication  between  mixers  and  weighing  shed 
is  maintained  by  telephone,  as  well  as  by  signal  horn 
and  flash  lamp.s,  the  purpo.se  of  these  alternatives  being 
to  make  certain  that  the  cement  charge  can  be  varied  at 
will  for  a  change  of  mix  without  loss  of  time.  The  con- 
crete mixers  used  have  a  capacity  of  2  cu.yd..  are  motor 
driven  and  have  hydraulickally-controUed  charging  gates. 
To  date  approximately  80,000  cu.yd.  have  been  poured 
and  the  method  of  handling  the  cement  has  proved 
entirely   satisfactory. 

The  construction  of  the  Hetch  Hetchy  Dam  is  being 
carried  on  by  the  Utah  Const  i-uci  ion  Co.  under  the  gen- 
eral direction  of  M.  M.  O'Shaughnessy,  city  engineer. 
C.  R.  Rankin  is  construction  engineer,  locally  in  charge 
for  the  citv. 


An  In.surance  Company's  Recent  Housing  Loans 

The  reported  willingness  of  the  Metropolitan  Life 
Insurance  Co.  of  New  York  City  to  finance  housing  in 
New  York  State  to  the  extent  of  $100,000,000,  provided 
the  State  Legislature  would  amend  the  insurance  law  so 
as  to  permit  life  insurance  companies  to  invest  10  per 
cent  of  their  assets  in  housing,  led  Enciivperinq  Npws- 
Recnrd  to  request  a  statement  as  to  the  housing  loans 
made  by  the  company  in  the  last  two  years.  Walter 
stabler,  comptroller  of  the  company,  in  reply  states  that 
from  .Ian.  1.  1020.  to  Dec.  16,  1921,  the  company  loaned 
or  pledged  itself  to  loan  a  total  of  .$68,080,107  to  house 
17.744  families.  The  division  of  these  totals  between 
New  York  City  and  all  other  cities,  and  between  dwell- 
ings and  apartments  is  given  in  the  accompanying  (able: 

8t•^r^I^RV  of  iiofsivr;  t.o.ws  MAnn  on  Pi.F.noKn  nv 

NtKTnoiViMTW  I.IFK  IXSIK  \\ri;  f<i..I\N.  I.  1920,  TO  niX"   l6,  l«2l 


\F.W  YORK  CITY 
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Controlling  a  Mountain  Torrent 
in  Switzerland 

History  of  Check  Dams  and  Channel  Regulation 

on  Lammbach  Creek  and  Results  After 

24  Years  of  Control 

By  Karl  Haller 

Doctor  of  Engineering.  Langenau  in  Wurtemoerg,  Germany 

Mountain  torrent  control  and  the  regulation  of  small 
flashy  streams  is  a  very  important  cJa.ss  of  engineering 
work  that  }ms  not  been,  extensively  practiced  in  this 
country  except,  to  some  degree,  in  southern  California. 
In  Switzerland,  however,  conditions  are  such  that  it  has 
long  been  a  problem  requiring  constant  solution.  The 
following  description  of  the  control  of  a  typical  Swiss 
mou7itain  stream  should  prove  of  value  to  American  en- 
gineers contemplating  similar  loork. — EDITOR. 

\S  A  RESULT  of  atmospheric  conditions  in  moun- 
r\.  tains,  particularly  high  mountains,  there  occur  for- 
mations of  torrents,  which  in  the  course  of  time  cut 
more  and  more  into  the  mountain,  disturbing  thereby 
the  state  of  equilibrium  of  the  slopes  on  both  sides  and 
finally  bringing  about  collapse  of  the  mountain  struc- 


FIG.  1.  A  SERIES  OF  CHECK  DAMS  ON 
LAMMBACH  CREEK 

ture.  The  extent  and  danger  of  such  a  collapse  as  far  as 
it  affects  the  two  slopes  depends  on  the  size  and  gradient 
of  the  torrent.  It  has  happened,  however,  more  than 
once  that  such  mountain  streams  have  carried  away 
bridges,  roads  and  indeed  whole  sections  of  the  country- 
side. Such  catastrophes  usually  occur  after  prolonged 
and  extensive  rainfalls  or  after  excessively  rapid  melting 
of  snow,  and  take  the  shape  of  a  torrential  movement  of 
k  mixture  of  water,  earthy  matter  and  stones. 

The  stream  is  partly  dammed  by  massive  detritus  in 


FIG.  2.     A   '   L(i.-;K-I  r  OF  DAM  4 

the  upper  part  of  its  flow,  which  holds  back  the  water 
until  gradually  it  finds  a  new  outlet  through  the  deposits 
and  when  this  happens,  the  whole  mass  of  water  backed 
by  the  tremendous  pressure  accumulated  back  of  the  dam 
suddenly  rushes  into  the  valley  below,  carrying  with  it 
everything  that  stands  in  its  way. 

If  one  investigates  the  origin  of  such  a  mountain  tor- 
rent, he  finds  that  the  stream  coming  from  the  high 
mountain  levels  has  a  tendency  to  cut  deeper  and  deeper 
into  the  mountain  bed  and  the  power  of  erosion  of  the 
water  is  naturally  most  noticeable  along  the  line  orf  its 
greatest  gradient,  that  is,  in  the  upper  part  of  the 
stream.  It  gradually  loses  this  eroding  action  as  the 
flow  approaches  the  bottom  of  the  valley,  where  the 
masses  of  water  discharge  into  some  other  river  or  lake. 

It  has  often  happened  that  where  this  discharge  takes 
place,  the  river,  because  of  the  great  masses  of  detritus 
discharged  into  it  by  the  creek,  is  deflected  out  of  its 
original  course  and  forced  over  towards  the  opposite 
shore.  Not  infrequently,  in  the  region  of  the  mouth  of 
the  mountain  torrent,  large  sections  of  valuable  ground 
have  been  destroyed  by  deposits  of  detritus  or  converted 
into  a  morass  as  a  result  of  frequent  inundations  and, 
in  any  event,  made  permanently  unsuitable  for  agricul- 
tural purposes.  The  dangerous  and  hannful  results  pro- 
duced in  neighborhoods  suitable  for  the  origination  of 
mountain  torrents  of  the  character  described  above,  are 
intensified  with  the  increase  in  the  erosion  produced  by 
the  stream  in  the  mountain. 

In  order  to  prevent  the  material  harm  that  can  be 
done  by  this  kind  of  stream,  it  is  necessary  in  proper 
time  to  take  precautions  that  would  counteract  the 
causes  creating  the  mountain  torrents,  which  means,  it 
is  necessary  to  suitably  harness  the  streams.  Bearing 
in  mind  the  way  in  which  the  mountain  torrents  origi- 
nate, it  is  obvious  that  works  to  get  them  under  control 
should  be  started,  not  in  the  lower  part  of  the  stream, 
that  is,  in  the  region  where  the  creek  discharges  into 
some  river  or  lake,  but  in  the  upper  part  of  the  stream 
which  is  the  source  of  the  evil.  It  is  there,  whei'e  the 
gradient  of  the  fall  is  at  its  maximum,  that  the  creek 
has  a  tendency  to  cut  deep  into  the  mountain,  and  the 
transport  of  detritus  is  ^t  its  maximum.  In  order  to 
prevent  the  former  as  much  as  possible  and  to  reduce  the 
latter  to  a  minimum,  dams  are  constructed  in  the  bed 
of  the  creek  across  its  flow.    Such  dams  are  nothing  but 
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stationary  weirs.  In  contradistinction  to  the  use  of 
weirs  in  rivers  to  raise  the  level  of  the  water,  here  they 
ai'e  built  to  keep  back  the  masses  of  detritus  and  to  give 
back  once  more  to  the  slopes  of  the  valley  on  both  shores 
of  the  creek  a  firm  hold  on  themselves.  From  this  it 
follows  that  the  construction  of  the  dams  not  only  ar- 
tificially reduces  the  gradient  of  the  creek  but  also  tends 


FIG.    3.      MASONRY    MXI.Xd   OF   A   COXTROLLED   CHANNEL 

to  restore  the  disturbed  state  of  equilibrium  in  the  entire 
region  through  which  the  creek  flows. 

But  this  is  only  the  means  to  an  end  and  not  the  end 
itself.     It  is  only  after  a  little  while,  subsequent  to  a 

iccessful  harnessing  of  the  creek,  and  after  a  certain 
jicrmanent  state  around  the  creek  has  been  established, 
that  one  can  proceed  with  the  last  and  most  important 
stage  of  the  work  which  alone  can  make  the  harnessing 
secure;  that  is  the  reforestation  of  the  bare  slopes.  If 
this  is  carried  out  successfully,  then  the  harnessing  of 
the  torrent  may  be  considered  as  completed  and  for  the 
future  the  creek  may  be  left  alone  without  particular 
apprehension. 

To  illustrate  such  work  it  will  be  useful  to  describe 
an  interesting  case  of  this  kind  of  work  recently  car- 
ried out  in  Switzerland,  namely,  the  harnessing  of 
Lammbach  Creek  near  Brienz.  This  creek  has  a  long 
history  of  misdeeds  back  of  it.  Already  in  1499,  it 
overwhelmed  the  large  village  of  Kienholtz  and  the 
Castle  Kien  by  a  wave,  ten  meters  high,  carrj'ing  with 
it  ma.Hses  of  stone  and  earth.  For  many  years  there- 
after, only  a  few  miserable  huts  stood  in  the  place  of  a 
once  wealthy  community.  An  impetus  towards  an  effort 
to  a  thorough  harnessing  of  this  dangerous  torrent  was 
given,  however,  by  the  catastrophe  of  the  year  1896. 
In  the  end  of  May  in  that  year,  large  sectjons  of  the 
overhanging  shores  in  the  upper  part  of  the  creek  col- 
lapsed, and  the  next  September,  after  a  period  of  pro- 
fonged  rains,  a  threatening  state  of  affairs  was  found 


to  exist.  With  a  noise  like  thunder,  large  sections  of 
the  shore  fell  in  the  upper  part  of  the  creek,  dammed  the 
flow  of  its  water  and  forced  the  current  to  one  side  until 
it  succeeded  in  carrying  into  the  valley  large  amounts 
of  detritus  in  one  tremendous  wave. 

Previously,  in  1872  to  1874,  a  large  protecting  dam 
had  been  built  at  the  outlet  from  the  valley  but  it  was 
twice,  shortly  after  its  construction,  carried  away 
by  the  rising  stream.  In  the  meantime,  the  creek  cut 
into  its  former  bed  to  a  considerable  depth  and  as  a 
result  of  this  there  was  created  in  the  immediate  prox- 
imity of  the  valley,  a  fairly  deep  eroded  ditch  with 
steep  crumbling  walls  on  both  sides. 

The  drainage  area  of  the  creek  comprises  4.3  sq.km. 
From  a  geological  point  of  view,  the  section  of  the  moun- 
tains lying  within  this  area  consists  of  layers  of  lower 
chalk  formation.  The  surface  of  these  layers  is  often 
crossed  by  faults  which  facilitate  tremendously  the 
loosening  of  rock.  Out  of  the  detritus,  as  one  can  see 
from  Fig.  1,  upstanding  rocks  of  harder  formation 
stick  out. 

The  following  leading  ideas  were  made  the  foundation 
of  the  plans  worked  out  for  harnessing  the  creek:  In 
the  first  place,  it  was  decided  to  build  high  dams  in  the 
collecting  canal  at  the  place  where  hard  bald  rocks  came 


FIO.    4       LOOKING    1>0\VN    OVER    SOME    STONE    TEUUACES 

out  of  the  ground,  the  purpose  of  this  being  to  raise  to 
the  original  level  the  bottom  of  the  creek  and  to  give  a 
firm  hold  to  the  valley  slopes  on  both  sides. 

Next,  it  was  decided  to  put  a  definite  end  to  the  de- 
position of  detritus  masses  at  the  so-called  Blue  Egg 
and  to  reinforce  the  steep  section  below  that  range  by 
channel  lining. 

After  the  barrages  across  the  creek  had  been  com- 
pleted, it  was  intended  to  put  in  intermediary  dams  in 
order  to  reduce  still  more  the  excessive  head  of  the 
creek.  Finally,  it  was  decided  to  try  to  raise  the  bed 
of  the  creek  still  more  in  its  lowest  section  by  means  of 
so-called  Schindler  piles  in  order  to  force,  by  these 
means,  as  great  as  possible  a  deposit  of  detritus.  On 
the  ol^her  hand,  the  amount  of  detritus  brought  in  was  to 
be  reduced  by  proper  harnessing  of  the  lateral  streams 
running  into  the  main  creek. 

In  the  lowest  part  of  the  creek,  a  further  largi'  loca- 
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tion  for  the  deposit  of  detritus  was  to  be  created  and  in 
order  to  protect  the  land  in  the  neighborhood  of  the 
creek  from  further  danger  of  being  cwerrun  by  the 
waters,  the  place  selected  for  the  deposit  of  the  detritus 
was  to  be  kept  within,  proper  limits  by  a  strong  dam. 
In  order  to  close  off  finally  this  location,  a  strongly  built 
channel  lining  going  as  far  as  the  Lake  of  Brienz  was 
provided,  this  lining  being  built  in  the  way  shown  in 
Fig.  3. 

After  a  number  of  opinions  had  been  obtained  from 
prominent  experts,  the  construction  works  were  started 
and  carried  on  in  such  a  manner  that  already  in  the 
spring  of  1897,  the  first  large  barrage  constituting  the 
foundation  of  the  whole  system  of  harnessing  the  creek 
was  ready.  The  next  job  was  that  of  projecting  the 
location  into  which  the  deposit  of  detritus  was  to  take 
place,  with  a  massive  dam,  the  purpose  of  which  was  to 
protect,  during  the  period  of  construction,  the  inhabi- 
tants of  Kienholz  village,  as  well  as  the  public  road  and 
the  railroad.  This  being  done,  work  was  started  on  the 
next  high  barrage,  this  time  at  the  so-called  Blue  Egg 
boulder. 

In  order  to  make  the  filling  behind  the  dam  as  dry  as 
possible  a  drainage  system  was  provided  and  over  it 
stone  was  packed.  In  this  way  a  constant  means  cf 
efflux  of  seepage  water  was  secured  until  it  became  pos- 
sible to  pass  the  water  from  one  dam  to  the  other.  This 
dam  at  Blue  Egg  is  90  m.  wide  and  19  m.  high  and  is 
shown  in  Fig.  1. 

After  its  completion,  a  start  was  made  in  1898  on  the 
barrage  at  Engi.  Between  these  dams,  tests  were  made 
with  belts  of  piles  which  were,  however,  entirely  de- 
stroyed as  a  result  of  a  violent  torrent  in  the  course  of 
which  172,000  cu.m.  of  detritus  were  hurled  into  the 
valley. 

The  essential  difference  between  these  two  kinds  of 
structures,  namely,  the  massive  barrage  and  the  pile 
belt,  lies  in  the  fact  that  in  the  first  case,  the  fall  of  the 
brook  is  broken  while  in  the  second  case  where  the  con- 
struction is  not  of  massive  character,  it  is  intended  to 
break  the  force  of  the  water  by  sub-dividing  the  stream, 
which  is  to  be  attained  by  a  series  of  belts  of  piles. 

In  1904,  Dam  4,  shown  in  Fig.  2,  was  raised.  In  the 
following  years  a  number  of  other  dams  shown  in  Fig.  1 
(looking  from  the  Blue  Egg)  were  carried  out  and  also 
the  public  road  and  railroad  bed  were  raised  (these 
were  lying  crosswise  towards  the  lake  at  the  foot  of  the 
spoil  mound). 

Fig.  3  shows  the  beginning  of  the  channel  lining  lead- 
ing directly  from  the  location  of  detritus  deposit  towards 
the  Lake  of  Brienz;  this  lining  is  somewhat  over  200  m. 
long  and  has  a  slope  at  the  bottom  of  5.71  per  cent.  The 
entire  construction  in  all  its  material  parts  was  prac- 
tically completed  by  the  time  the  Great  War  began.  The 
great  extent  of  the  work  connected  with  this  enterprise 
may  be  among  other  things  judged  from  the  fact  that 
the  cost  of  harnessing  Lammbach  Creek  up  to  the  end 
of  1913  was  not  less  than  1.122,700  fr.  of  which  670,415 
fr.  was  the  cost  of  the  twenty  sections  of  channel  lining 
erected  in  the  course  of  the  construction. 

According  to  the  figures  kindly  placed  at  the  disposal 
of  the  author  by  the  Federal  Chief  Inspection  Service, 
a  cubical  content  of  the  wall  construction  of  all  the  dams 
amounted  to  33,000  cu.m.  to  which  should  be  added  2,000 
m.  of  stonework  for  the  dams  in  the  drainage  area  and 
in  the  lower  part  of  the  creek. 


rhe  dimensions  of  the  most  important  dams  are: 

Upper   Width 


Heig-ht 
13  m. 
16  m. 


Sloiiewtjrk 
S.fiSf)   cu.ni. 


So  far,  the  results  of  the  work  of  harnessing  the  creek 
have  been  satisfactory.  Up  to  the  end  of  1914,  already 
500,000  cu.m.  of  detritus  were  deposited  back  of  the 
dams.  The  right-hand  walls  have,  in  general,  reached  a 
suitable  state.  The  entire  region  of  the  creek  is  again 
gradually  acquiring  a  suitable  character.  Finally,  at 
the  location  selected  for  the  deposition  of  detritus  by 
the  creek,  considerable  amounts  of  material  have  been 
deposited. 

It  is  now  time  to  crown  the  excellent  result  of  the 
constructional  work  in  harnessing  a  mountain  torrent 
by  reforestation  and  grass  planting  of  the  bare  slopes. 
Of  course,  reforestation  and  grass  planting  can  begin 
only  after  the  creek  attains  a  state  of  more  or  less 
permanent  equilibrium  and  the  slopes  on  both  sides  Tiave 
secured  a  reliable  foothold. 

Up  to  the  time  of  the  completion  of  the  structural 
operations,  less  than  5  per  cent  of  the  entire  encatch- 
ment  area  of  the  creek  was  covered  with  forest.  The 
productive  area  under  consideration  amounted  to  132 
hectares.  The  lower  section  comprising  72  hectares  is 
to  be  improved  with  670,000  trees,  600,000  of  which  are 
to  be  alders. 

In  the  upper  zone  of  reforestation  comprising  62 
hectares,  there  is  still  an  ever-present  danger  of 
avalanches.  An  attempt  -wall  be  made  to  meet  this 
danger  by  constructing  numerous  terraces  of  earth 
and  stone  as  there  is  no  wood  for  pile  construction  or 
material  available  for  cut-stone  masonry,  generally. 
On  the  wliole,  it  is  intended  to  construct  a  total  of 
84,000  m.  of  earth  terraces,  1  m.  wide  and  in  addi- 
tion to  this,  17,000  m.  of  stone  terraces.  The  reforesta- 
tion of  this  upper  region,  which  has  not  yet  been  carried 
out,  will  comprise  the  planting  of  about  450.000  trees  of 
which  there  will  be  90,000  alders,  100,000  Siberian  stone 
pines,  40,000  larches  and  60,000  fir  trees  of  two  kinds. 


Louisiana's  New  Vehicle  Fees 

Effective  Jan.  1,  1922,  a  new  schedule  of  license  fees 
for  passenger  automobiles  and  motor  trucks  has  been 
issued  by  the  Secretary  of  State.  Passenger  automo- 
biles are  taxed  on  the  basis  of  68c.  per  horsepower, 
with  a  minimum  fee  of  $15.  The  fees  for  motor  trucks 
are  as  follows : 

Capacity,  Pounds 

750  to    4,000 ptr  tiiousand  $  1 0  00  plus  58c.  per  lip- 

4,001  to    5,000 per  thousand     12.  50  plus  68c.  per  lip 

5,001  to    6.000.. per  thousand     15  00  plus  68o.  p<'r  hp 

eiooi  to    8.000 per  thousand     20  00  plus  68c.  per  hp 

8,001  to  10,000  per  thousand    25  00  plus  68p.  per  hp. 

I  ivir  1 0  000  per  thousand  1  50  00  plus  bSc.  por  lip. 

.Minimum..             25   00 

$10  per  thousand  poumls  rapacity  for  those  used  e.\ilusi\  ely  in  cities  of  over 
10,000  inhabitants. 

Vehicles  for  passenger  hire  are  required  to  pay  68c. 
per  horsepower  plus  $2  per  passenger  for  capacities  of 
from  1  to  7  passengers;  $3  per  passenger  for  capacities 
of  8  to  25  passengers;  and  $5  per  passenger  for  capac- 
ities of  25  pas.sengers  or  more.  A  minimum  fee  of  $25 
is  specified  for  vehicles  operated  for  hire.  Animal- 
drawn  vehicles  are  taxed  25c.  per  100  lb.  of  rated 
capacily. 
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Six  Construction  Mistakes  in  One 
Concrete  Road 

Ten-Inch  Slab  Too  Thin  for  War  Traffic— Dowels 

at  Expansion  Joints — Washout 

Shows  Strength  of  Slab 

By  George  L.  Smith 

Newport  Xfws,  Va. 

EXPERIENCE  in  building  a  20-ft.  concrete  military 
road  three  years  ago  disclosed  a  number  of  errors 
which  carrj'  lessons.  Early  in  the  first  year  of  the  world 
war,  the  general  in  command  of  the  port  of  embark- 
ation at  Newport  News,  Va.,  warned  the  city  council 
that  the  army  motor  and  other  traffic  which  the  streets 
of  the  city  would  be  called  upon  to  sustain  would  prob- 
ably ruin  all  of  the  hard-surfaced  pavements  then  ex- 
isting, unless  a  special  route  were  laid  out  and  paved 
from  Camp  Stuart  on  the  south  to  Camp  Hill  on  the 
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north  of  the  city.  This  warning,  together  with  the 
offer  of  certain  citizens  and  the  banks  to  finance  the 
building  of  the  special  road,  led  to  the  appropriation 
of  $100,000  for  the  construction  of  a  "military  high- 
way" a  little  over  three  miles  long. 

A  10-in.  concrete  pavement  20  ft.  wide  was  decided 
upon.  It  was  also  decided,  in  deference  to  the  wishes 
of  the  city  engineers,  to  make  a  flat  sub-grade  and  to 
crown  the  concrete  2i  in.  This  gave  a  relatively  thin 
edge— too  thin,  because  lack  of  money  prevented  the 
building  of  water-bound  macadam  shoulders,  even  at 
street  intersections.  The  thickness  worked  out,  then, 
10  in.  at  the  center  and  7J  in.  at  the  edges.  This  was 
mistake  No.  1. 

Owing  to  the  necessity  for  quick  action,  it  was  de- 
cided, with  some  misgivings,  to  let  the  contract  on  a 
cost-plus  basis,  the  contractor  to  receive  a  total  of  15 
per  cent  over  the  cost  of  direct  labor  and  material,  the 
percentage  to  cover  plant  rentals,  overhead  and  profit. 
The  percentage  was  reasonable,  but — this  was  mistake 
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No.  2 — the  city  got  neither  an  early  completion  of  the 
work  nor  the  benefit  of  highly  efficient  super\'i3ion,  and 
the  cost  was  excessive.  Under  the  conditions,  the  con- 
tractor was  not  to  blame.  The  city  did  the  last  third  of 
the  job  at  a  considers bly  less  unit  cost  and  in  quicker 
time,  although  wages  were  then  over  5c.  an  hour  more. 

As  the  result  of  much  pressure,  the  thickness  of  the 
pavement  was  cut  down  \  in.  leaving  it  91  in.  at  the 
center  and  7  in.  at  the  edges.  This  was  mistake  No.  3. 
because  the  thickness  was  needed,  both  for  strength 
and  for  mass  to  resist  shock. 

The  design  contemplated  the  installation  of  expan- 
sion joints  at  25-ft.  intervals,  with  3  in.  of  solid,  a><phalt- 
iinpregnated  felt   between  blocks  and   four    ;    in.   steel 
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dowels  set  half-way  into  the  ends  of  adjacent  blocks 
and  passing  through  the  joint  material,  as  shown  by 
Fig.  1.  The  idea  was  that  a  wheel,  in  passing  from 
one  block  to  another  would  have  part  of  its  load  trans- 
mitted, through  the  shear  in  the  dowels,  to  the  block 
which  it  was  approaching,  before  the  tire  actually  passed 
the  joint.  Cantilever  action,  leading  to  excessive  com- 
pression of  the  sub-grade  at  the  joints  under  -heavy 
loads  and  consequent  cracking,  would  thus  be  avoided. 
Experience  has  borne  out  this  theory  fairly  well;  but 
we  should  have  had  eight  dowels  (we  now  use  eight)  — 
the  small  number  of  dowels  was  mistake  No.  4. 

The  specifications  called  for  the  blocks  to  be  installed 
alternately,  both  in  order  to  avoid  (or  at  least  to 
remedy)  honeycombing  of  the  ends  of  the  blocks  at 
the  joints  and  in  order  to  provide  for  the  joint  material 
a  solid  bottom  on  which  to  rest,  as  shown  by  Fig.  1. 
This  resulted  in  delay  and  some  cost  in  moving  the 
machine.  Moreover,  the  blocks  on  the  second  pouring 
settled  and  shrank  below  the  first  ones,  when  struck 
level  in  finishing,  thus  making  a  slight  hump  or  step  at 
each  joint.  This  was  mistake  No.  5,  which  was  after- 
ward remedied  by  measuring  the  shrinkage  and  alter- 
ing the  strike-board  or  joint  screed.  The  shrinkage 
was  not  a  constant  amount,  measured  from  a  line  par- 
allel to  the  axis  of  the  road,  but  was  a  maximum  about 
9  in.  from  the  joint  and  a  minimum  at  the  joint — 
due  probably  to  the  thorough  spading  at  the  joint. 

In  order  that  the  expansion  joint  might  continue  to 
protect  the  edges  of  the  blocks,  the  material  was  cut 
off  \  in.  above  the  surface  of  the  concrete  by  means  of 
a  sharp  shovel  with  1  in.  gage  blocks  secured  to  the 
under  side.  This  worked  very  well.  To  prevent  the 
joint  material  from  being  hammered  down  into  the 
earth  (the  resistance  of  the  dowels  to  this  is  very 
small),  a  scab  or  toe  was  provided  by  digging  under  the 
transverse  forms  before  pouring,  as  shown  by  Fig.  2, 
and  letting  the  concrete  run  beneath  the  form,  care 
being  taken  to  keep  the  top  of  this  scab  low  enough 
to  permit  the  removal  of  the  form  without  loosening 
the  dowels.  In  hot  weather,  the  joint  maturial  is 
.squeezed  up  and  traffic  irons  it  out  so  that  it  sticks 
only  a  little  above  the  concrete.  As  cold  weather  comes 
on,  traffic  drives  the  joint  material  back  into  the  recess. 
It  has  done  this  for  four  .reasons,  with  the  aid  of  a 
little  hot  bituminous  material  lately,  and  no  joints  are 
worn  seriously,  except  some  longitudinal  ones  alongside 
of  car  tracks  which  have  not  received  proper  attention. 

These  joints   and   this   road  have   withstood   the   as- 
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saults  of  overloaded  seven-ton  trucks  traveling  at  high 
speed,  and  provided  with  anti-skid  chains  consisting  of 
one  turn  of  i  in.  close-link  chain.  There  is  a  terrific 
jar  from  .such  a  truck  for  every  revolution  of  the  driv- 
ing wheels,  and  the  loose  chain  acts  like  a  Hail  on  the 
surface.  Some  of  the  first  work  put  in  cracked  some- 
what irregularly  but  not  seriously;  it  was  put  into 
commission  too  soon  after  pouring.  Another  section 
was  puui'ed  with  slag  in  the  bottom  course,  which  floated 
up  through  the  top  course  and  made  soft  spots.  The 
use  of  this  slag  without  preliminary  soaking  was  mis- 
take No.  6. 

Soon  after  one  portion  of  the  road  was  opened,  there 
were  hauled  over  it  several  24-ton  field  pieces.  These 
were  mounted  on  two  wheels,  provided  with  diagonal 
cleats  secured  by  snap-head  rivets ;  so  that,  as  the  wheels 
turned,  the  entire  weight  came  for  a  short  period  en- 
tirely on  one  rivet  head  in  each  wheel.  Twelve  tons  on 
a  rivet  head  gives  a  very  high  compressive  stress,  and 
this  road  surface  bears  today  the  imprints  of  the  rivet 
heads,  which  compress  the  concrete  in  the  same  way 
as  wood  would  be  compressed  and  with  practically  no 
spalling. 

A  little  later  there  was  a  stoppage  in  a  main  sewer 
running  longitudinally  beneath  the  center  of  the  pave- 
ment. ■  The  stoppage  became  known  through  the  over- 
flowing of  a  manhole.  Rodding  showed  a  long  plug  of 
earth  in  the  sewer  in  the  middle  of  a  block.  To  remedy 
the  trouble  it  was  necessary  to  make  an  exploration 
hole  in  the  concrete,  which  revealed  the  condition 
shown  by  Fig.  3.  Nobody  could  form  any  idea  as  to  how 
long  the  sewer  had  been  broken,  because  there  had  been 
no  noticeable  disturbance  of  the  joint  between  blocks  a 
and  b  and  nobody  could  be  found  who  had  heard  a  hollow 
sound  as  the  heavy  trucks  passed  this  point.  Blocks 
a  and  b  were  at  once  broken  up,  the  sewer  repaired  and, 
after  a  proper  period  had  elapsed  for  settlement,  the 
slabs  were  replaced.  Undoubtedly  the  doweling  of  this 
joint  was  responsible  for  the  maintenance  in  alignment 
of  the  blocks  and,  probably,  for  the  avoidance  of  a  seri- 
ous accident. 

Although  built  under  very  trying  conditions  (it  will 
be  recalled  that  the  winter  of  1917-18  was  very  severe) 
and  although  subject  to  the  most  extraordinary  use 
and  abuse,  this  piece  of  road  which  forms  part  of  the 
national  highway  from  Old  Point  Comfort  to  Washing- 
ton via  Richmond  (and  also  part  of  the  road  from  Old 
Point  Comfort  to  Washington  via  Yorktown  and  Fred- 
ericksburg), is  still  in  excellent  condition  and  has  many 
more  years  of  life.  The  cost  of  maintenance  has  been 
very  low. 


First  Brick  Paved  Street  in  U.  S. 

Charleston,  W.  Va.,  was  the  first  city  in  the  United 
States  to  use  brick  for  street  paving.  Although  brick 
had  been  used  to  pave  streets  in  European  countries, 
principally  Holland,  for  nearly  a  century,  they  were  not 
tried  in  the  United  States  until  1871,  when  Charleston 
paved  Summers  St.  with  building  brick,  which  served 
for  38  years.  The  state  museum  at  Charleston  has  on 
exhibition  the  first  brick  laid  in  the  street,  from  which 
not  more  than  1  in.  was  worn  in  the  generation  it  served. 
In  1894  Quarrier  St.  was  paved  with  brick  and,  although 
27  years  old,  is  still  in  good  condition  today.  The  brick 
were  laid  on  a  base  of  3  in.  of  sand,  1  in.  of  tarred  oak 
planks  and  a  second  3-in.  layer  of  sand. 


Careful  Handling  Required  in 
Placing"  Creosoted  Piles 

San  Francisco  Bay  Study  Sliows  That  Treated 

Layer  Must  Not  Be  Broken  Where 

Marine  Borers  Exist 

AFTER  the  discovery  a  little  over  a  year  ago  that 
.  the  limnoria  and  teredo,  marine  borers  hitherto 
^ibsent  from  San  Franci.sco  Bay,  were  causing  tre- 
mendous damage  to  wood  structures  in  various  parts  of 
the  bay,  the  San  Franci.sco  Bay  Marine  Piling  Com- 
mittee was  organized  to  study  the  situation.  Its  second 
report,  presented  at  the  recent  meeting  of  the  American 
Wood  Presei'vers  Association,  contains  much  recent 
information  regarding  the  inroads  made  by  the  borers 
on  harbor  structures,  and  discusses  especially  the  neces- 
sity for  preserving  intact  the  surface  of  all  creosoted 
piles.     This  section  of  the  report  is  as  follows: 

The  data  so  far  in  hand  indicates  that  it  is  fair  to 
expect  creosoted  Douglas  fir  piling  in  San  Francisco  Bay 
to  give  a  life  of  15  to  20  years  under  present  conditions. 
Certain  piles  are  of  authentic  record  from  the  Oakland 
Long  Wharf  which  were  sound  when  removed  after  a 
service  of  29  years.  Poor  treatment,  or  damage  to  creo- 
soted piling  by  careless  handling,  rafting,  storage  or  con- 
struction, will  materially  reduce  the  life  which  might  othei"- 
wise  be  rendered  by  such  piling. 

Copper  sheathed  piles  have  given  very  satisfactory  service 
in  locations  where  damage  from  abrasion  and  theft  can  be 
minimized.  Such  piles  carefully  prepared  and  handled  fall 
into  the  class  of  best  surface  protections,  when  used  under 
the  conditions  indicated. 

Handling  Piles  Properly 

The  wharf  construction  sub-committee  formulated  speci- 
fications for  handling  on  which  it  claims  too  much  emphasis 
cannot  be  placed  since  so  great  a  proportion  are  subjected 
to  attack  by  marine  borers  on  account  of  physical  damage 
to  the  protective  shell.  The  extent  of  the  damage  is  likely 
to  be  in  direct  relation  to  the  extent  to  which  it  is  necessary 
to  handle  the  piles. 

The  dog  is  by  far  the  worst  enemy  of  creosoted  piling. 
The  use  of  dogs  should  be  unconditionally  prohibited,  except 
within  specified  distances  of  either  end  which  will  allow 
ample  margin  to  protect  the  water  section  of  the  pile.  When 
creosoted  piles  are  prepared  for  towing  considerable  distance 
boring  and  reeving  should  be  the  only  method  of  fastening 
allowed.  The  ax,  the  pike  and  the  peavie  also  cause  much 
damage.  The  holes  left  by  sinking  an  ax  in  the  piling, 
as  is  frequently  done  in  handling,  are  much  like  those 
caused  by  the  dog  and  are  particularly  dangerous.  The 
use  of  pike  poles  and  peavies  should  only  be  permitted  when 
their  points  are  blunted.  The  use  of  boat  hooks  during 
inspections  by  row  boat  or  raft  is  also  a  source  of  con- 
siderable damage  to  treated  piles  in  place  and  should  be 
prohibited. 

One  of  the  most  important  duties  of  the  pile-driving 
crew  is  to  drive  the  piles  without  puncturing  the  protective 
shell.  There  is  always  danger  of  checking  the  piling  under 
the  hammer.  In  using  a  steam  hammer  it  is  well  to  use 
piles  of  a  minimum  butt  diameter  of  14  in.  This  permits 
the  pile  to  be  headed,  trimming  off  all  creosoted  material 
so  that  the  plate  upon  which  the  plunger  strikes  rests 
entirely  on  untreated  wood  and  is  not  so  likely  to  cause 
checking.  On  rocky  bottoms,  where,  there  is  little  or  no 
mud,  great  care  must  be  taken  not  to  split  the  pile.  This 
can  be  done  by  avoiding  hard  driving  and  by  the  use  of 
various  types  of  steel  shoes  and  plates. 

Creosoted  piling  .should  not  be  cut  off  below ,  high-water 
line,  thus  exposing  untreated  wood  to  attack  by  borers,  if  it 
can  be  avoided.  Even  side  sloping  where  piling  is  cut 
near  high  water  level,  may  permit  limnoria  attack,  if 
water  can  settle  where  it  does  not  run  off.  Furthermore, 
decay  frequently   occurs   in  the  untreated   interior  of  piles 
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when  they  are  cut  off  at  any  level  above  high  water.  When- 
ever piles  are  cut  off,  therefore,  the  untreated  wood  should 
be  protected  by  thoroughly  painting  the  top  of  the  cut-off 
portion  with  hot  creosote.  Above  the  water  line,  a  further 
coating  of  thick  asphalt  may  be  applied  to  prevent  the 
penetration  of  moisture;  below  water  line  the  access  of 
borers  can  be  prevented  by  covering  tightly  with  sheet 
copper. 

The  only  safe  way  is  to  have  all  bracing,  ribbing  and 
other  construction  attachments  well  above  high  water. 
Where  this  cannot  be  done,  dapping  the  piles,  which  exposes 
untreated  wood,  should  be  prohibited,  except  where  it  is 
absolutely  unavoidable.  Necessary  cutting  or  framing 
should  be  done,  so  far  as  possible,  on  the  pieces  to  be  at- 
tached to  the  pile,  since  they  are  cheaper  to  renew.  The 
braces,  ribbing  and  other  attachment  members  should  be 
creosoted  if  they  will  be  exposed  to  borer  attack,  and  all 
boring  and  framing  which  can  possibly  be  done  in  advance 
should  be  done  before  the  members  are  creososted.  Other- 
wise all  such  holes  or  framing  cuttings  should  be  well 
swabbed  with  hot  creosote  before  putting  the  parts  into  the 
construction.  All  holes  for  bolts  or  pins  should  be  bored 
not  larger  in  diameter  than  the  bolt  or  pin,  to  insure  a 
driving  fit.  This  will  prevent  borers  from  entering  the  bolt 
holes,  so  far  as  it  is  possible  to  provide  against  it. 

Fender  lines  are  always  constructed  of  wooden  piling, 
usually  untreated  in  this  region  but  sometimes  treated. 
Connections  to  treated  piling  below  the  water  line,  where 
such  connections  expose  untreated  material,  are  dangerous. 
Bolt  and  spike  holes  provide  a  ready  means  for  borers  to 
enter.  Where  it  is  necessary  to  bore  holes  in  creosoted 
fender  piling  the  holes  should  be  bored  for  a  driving  fit. 

When  a  treated  pile  is  damaged  it  should  be  immediately 
repaired.  Holes  should  be  plugged  with  creosoted  material, 
and  where  repairs  cannot  be  made  in  this  way  the  damaged 
place  should  be  covered  with  sheet  copper.  The  Board  of 
State  Harbor  Commissioners  has  recently  been  filling  such 
holes,  as  well  as  those  of  the  initial  attacks  of  limnoria 
working  in  them,  with  cement  mortar.  It  is  too  early  to 
judge  the  effectiveness  of  the  method,  but  it  looks  promising. 
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Portable  Sectional  Highway  Piledriver 
with  Swinging  Leads 

EVELOPED  for  military  road  bridge  building  the 
piledriver   shown   by   the   accompanying   view   can 


f a.sily  be  adapted  to 
ighway  bridge  building 
^.•iierally.  It  is  assem- 
bled in  sections  which 
can  be  handled  by  a  Si- 
ton  truck  with  a  Gi  x  12- 
ft.  box  body.  It  will 
drive  40-ft.  1.5-in.  piles 
in  a  15-ft.  bent,  with  a 
swing  on  the  leads  suffi- 
cient to  drive  the  outside 
piles  on  a  batter,  and 
overreach  enough  to 
space  the  bents  15  ft. 
apart.  Working  tests 
with  the  first  machine 
^luiJt  developed  the  in- 
"rmation  that  the  mn- 
-hine  could  be  assembled 
by  untrained  men  in  15 
working  hours  ;  that  best 
"■suits  were  .secured  with 
1  steam  hammer;  that 
six  trucks  of  the  size 
stated  would  carry  thf 
whole  outfit.   With  minor 


changes  the  piledriver  is  capable  of  rapid  assembly  and 
quick  transport.  It  has  the  capacity  to  construct 
bridges  that  will  take  the  heavier  military  loads  and  it 
is  as  light  as  safety  and  success  of  operation  will  permit. 
Using  the  normal  five-pile  batter  bent.-*  15  ft.  wide  it  can 
accomplish  its  task  with  dispatch.  The  machine  was 
built  for  the  War  Department  bv  the  I^IcKiernan-Terrv 
Drill  Co.,  Dover,  N.  J. 
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Ditch  Riders,  Their  Qualifications  and  Duties 

By  G.  a.  Remington 

'iPneral  Manager,  Nampa  &   Meiiiliaii   Irrigation   District.  Idaho 


THE  ditch  rider,  ditch  walker,  ditch  tender,  patrol  man 
and  zanzero  are  various  titles  or  names  used  to  describe 
the  man  who  acts  as  the  "go  between"  for  the  irrigation 
canal  management  and  water  user.  He  is  the  one  who  comes 
in  daily  contaot  with  the  man  who  carries  the  shovel.  He 
must  listen  to  all  the  things  the  irrigator  has  to  offer  in  the 
shape  of  complaint,  advice  or  criticism.  He  must  sift  out 
the  portion  to  receive  the  attention  of  the  water  master 
or  manager.  On  the  job  with  arduous  duties  to  perform  by 
day,  he  is  also  subject  to  call  by  night  to  prevent  or  repair 
a  break  in  the  canal  system. 

A  ditch  rider  should  be  courteous,  accommodating  and 
patient  to  those  with  whom  he  comes  in  daily  contact.  All 
canal  companies  or  irrigation  districts  require  these  qualifi- 
cations, the  most  important  of  which  is  to  be  patient  and 
able  to  keep  one's  head  under  trying  conditions.  The  user 
does  not  always  stay  cool  and  collected;  he  may  air  his  opin- 
ions regarding  the  ditch  rider  and  everyone  in  authority.  It 
is  much  easier  for  the  canal  management  to  adjust  diffi- 
culties if  the  ditch  rider  has  not  said  too  much. 

The  duties  of  each  rider  measured  in  irrigable  area,  the 
numiber  of  taps  or  miles  of  ditch  varies  so  greatly  on 
account  of  local  conditions  that  it  is  impossible  to  set  a  hard 
and  fast  rule  and  say  that  a  rider  should  make  deliveries  to 
so  many  acres,  to  so  many  taps  or  to  travel  a  certain  number 
of  miles  each  day,  in  order  to  perform  his  full  duty  to  the 
man  who  pays  the  water  bill. 

Under  our  project  we  patrol  153  miles  of  canal  and  laterils 
with  ten  riders,  or  an  average  of  15.3  miles  on  each  ride, 
but  the  length  each  rides  actually  varies  from  6  to  21i  miles. 
Still  we  think  that  the  duties  of  each  are  ."so  near  alike  that 
all  get  the  same  wage.  Short  rides  are  usually  patrolled 
for  protection,  often  two  or  more  times  during  the  day  or 
night,  while  a  longer  ride  is  patrolled  for  the  delivery  of 
water  only  and  the  rider  reaches  a  given  point  only  once  in 
21  hours.  Our  district  requires  riders  to  patrol  ditches  7 
days  of  the  week,  while  other  work  for  the  district  is  limited 
10  6  days. 

Some  companies  or  districts  operating  canal  systems  re- 
quire the  riders  to  keep  a  daily  record  of  water  deliveries. 
Such  a  record  indicates  the  water  delivered  to  each  user 
each  day  and  at  the  close  of  each  month  the  record  book  is 
delivered  to  the  secretary.  Wc  find  that  such  a  record  is 
very  valuable  in  cases  of  litigation  and  especially  in  cases  of 
a  claim  for  damages  against  us  for  non-delivery  of  water. 
This  book  contains  the  entire  record  of  water  called  for  and 
water  delivered  at  each  tap  expressed  in  miners'  inches. 

In  the  early  days  of  irrigation  in  the  Snake  River  valley. 
the  supply  of  water  was  great  and  the  acreage  was  small, 
which  mnde  it  possible  for  a  number  of  years  to  operate 
ranal.s  without  locks,  but  as  time  went  on  the  necessity  for 
;tructuro8  with  locks  became  more  and  more  apparent.  Now 
■vith  practically  every  irrigable  acre  receiving  water,  wc 
lind  no  canal  operators  undiTtaking  the  delivery  of  water 
without  padlocks.  This  system  is  a  protection  to  the  dis- 
trict, as  well  as  an  in.-iurance  to  the  user  that  he  will  get 
his  supply  of  water.  After  a  user  has  had  his  gates  locked 
for  any  length  of  lime,  he  is  satisfied  with  this  method  of 
delivering  water,  although  we  have  been  told  that  the  ear'v 
water  users  in  our  valley  threatened  that  they  would  resort 
to  litigation  when  the  first  locks  were  placp'l  on  their  gate" 


360 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  9 


A  $60,000,000  Addition  to  Boston  District  Water  Supply 

store  Run-Off  Above  1.2  Sec.-Ft.  Per  Square  Mile  from  Ware,  Swift  and  Millers  Rivers  in  Single 
410  Billion  Gallon  Reservoir— 500  M.G.D.  Tunnel  to  Wachusett  Reservoir— Yield  202  M.G.D. 


J  IMMEDIATE  construction  of  a  tunnel  to  divert  the 
flood  flow  of  the  Ware  River  to  the  Wachusett  reser- 
voir and  thus  provide  an  additional  water  supply  of 
33  m.g.d.  for  the  Boston  Metropolitan  District  and  the 
city  of  Worcester  is  recommended  by  the  Joint  Board 
created  by  the  Massachusetts  Legislature  of  1919  to 
report  on  the  water-supply  needs  and  resources  of 
Massachusetts.  The  tunnel,  which  would  carry  500 
m.g.d.  when  extended  to  the  Swift  River,  and  the  con- 
struction on  that  stream  of  a  410  billion  gallon  reservoir 
to  store  the  flood  flows  of  the  Ware,  Swift  and  Millers 
Rivers  would  together  give  a  safe  yield  of  202  m.g.d. 


The  cost  of  obtaining  202  m.g.d.  from  the  flood  flows 
of  the  three  rivers  is  estimated  at  $60,000,000,  of  which 
$12,000,000  is  for  the  initial  supply  by  tunnel  from  the 
Wachusett  reservoir  westerly  to  Coldbrook  on  the  Ware 
River,  including  the  diverting  dam  at  that  point.  The 
tunnel  to  the  410  billion  gallon  reservoir  on  the  Swift 
River  to  be  formed  by  a  dam  at  Enfield,  and  the  other 
works  necessary  to  obtain  the  full  202  m.g.d.  yield  from 
the  Ware,  Swift  and  Millers  Rivers,  is  estimated  to  cost 
$48,000,000.  The  tunnel  would  have  a  capacity  of  -500 
m.g.d.  through  its  entire  length  since  it  is  planned  to 
convey  flood  flows  for  storage,  and  since  the  portion 
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Besides  basing  the  project  on  flood  flows  exceeding 
1.2  sec.-ft.  or  about  775,000  gal.  per  day  per  square 
mile,  the  report  is  notable,  considering  its  Mas- 
sachusetts origin,  for  its  recommendation  that  certain 
of  the  older  portions  of  the  existing  water  supply  of  the 
Metropolitan  District,  usually  held  in  reserve  because 
poorer  in  quality  than  the  Nashua  River  supply,  should 
be  filtered  "when  needed."  A  minority  report  by  one 
member  of  the  Joint  Board,  advising  further  study  of 
the  Ware  possibilities,  including  storage,  before  any 
land  is  taken  or  work  done,  is  noted  more  fully  at  the 
close  of  this  article. 


between  the  Ware  and  the  Swift  rivers  is  designed 
to  carry  water  in  either  direction,  so  that  when 
the  Wachusett  reservoir  is  full  the  flood  flow  of  the 
Ware  may  be  sent  westward  for  storage  in  the  immense 
reservoir  on  the  Swift  River.  TJie  total  length  of  the 
tunnel  would  be  25.1  miles,  of  which  some  12  miles  lies 
between  the  Wachusett  reservoir  and  the  Ware  River. 
For  purposes  of  estimating,  the  diameter  of  the  tunnel 
is  placed  at  121  ft.  It  would  be  in  deep  rock.  All  the 
cost  estimates  are  based  on  pre-war  prices,  plus  30  per 
cent,  which  is  reasonable  inasmuch  as  most  of  the  con- 
struction would  not  be  undertaken  for  some  years. 
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In  addition  to  the  needs  of  the  Metropolitan  Water 
District,  the  report  also  considers  (1)  the  water  prob- 
lems of  several  other  sections  of  the  State;  (2)  the 
possibilities  of  filtering  Merrimack  River  water;  (3) 
artesian  wells;  and  (4)  the  wisdom  of  permitting  some 
of  the  "Great  Ponds"  of  the  state  to  be  used  for  boat- 
ing, bathing  and  fishing  instead  of  holding  them  so 
exclusively  for  water-supply  as  some  of  them  are.  The 
formation  of  three  new  water-supply  districts  is  ad- 
vised. Filtration  of  the  Merrimack  is  not  recommended 
because  the  stream  (1)  is  so  badly  polluted  and  (2)  is 
so  much  needed  for  power,  while  (3)  a  joint  supply  for 
several  of  the  Merrimack  Valley  cities  promises  to  be 
far  better.  Artesian  and  other  wells  are  briefly  dismissed 
as  of  no  promise,  except  for  small  local  supplies.  The 
need  of  a  freer  use  of  the  Great  Ponds  for  recreation 
is  recognized  and  such  use  is  approved,  but  subject  to 
purification  of  water  drawn  from  them  for  domestic 
use,  and  with  a  recognition  that  public  sentiment  is 
against  bathing  in  waters  devoted  to  public  supply,  even 
though  the  waters  be  purified  subsequently. 

Antecedents  and  Personnel 

The  Joint  Board,  it  may  be  noted  in  passing,  is  com- 
posed of  the  State  Department  of  Health  and  the  Metro- 
politan District  Commissiorn,  the  latter,  through  success- 
ive consolidations,  now  exercising  the  functions  of  the 
earlier  (1)  water,  (2)  sewerage  and  (3)  park  commis- 
sions. The  Metropolitan  Water  and  Sewerage  Board 
constructed  the  existing  works  of  the  Metropolitan 
Water  District  in  accordance  with  the  1895  report  of 
the  Massachusetts  State  Board  of  Health.  The  Joint 
Board  was  organized  with  Dr.  Henry  P.  Walcott  (then 
chairman  of  the  Massachusetts  Water  &  Sewerage 
Board)  as  chairman.  X.  H.  Goodnough,  chief  engineer 
State  Department  of  Health,  secretary  and  engineer 
and  F.  P.  Stearns  as  consulting  engineer.  Dr.  Walcott 
soon  resigned  from  the  Water  and  Sewerage  Board, 
but  continued  as  adviser  to  the  Joint  Board.  Dr.  Eugene 
R.  Kelley,  state  commissioner  of  health,  has  since  been 
chairman  of  the  Joint  Board.  Mr.  Stearns  died  Dec.  1, 
1919.  and  was  succeeded  as  consulting  engineer  by  J. 
Waldo  Smith,  chief  engineer  of  the  Board  of  Water 
Supply,  New  York  City.  Mr.  Goodnough  has  been  chief 
engineer  of  the  investigations,  with  Bertram  Brewer  as 
principal  a8si.3tant  engineer.  Professor.^  W.  0.  Crosby 
and  Charles  P.  Berkey  have  given  advice  on  matters  of 
geology;  Harry  W.  Clark  on  filtration;  Charles  T.  Main 
water  power;  and  Ralph  A.  Stewart  on  special  legal 
'  .ises  of  the  problem. 

The  Metropolitan  Water  District  now  embraces  18 
municipalities  within  ten  miles  of  the  State  House  that 

■  ike  their  supply  from  common  sources,  and  the  city  of 

wton.  which  as  yet  depends  chiefly  on  its  own  inde- 

■  ndept  supply.  There  are  16  additional  cities  and 
towns  within  the  ten-mile  circle  that  now  u.se  local 
supplies  but  are  entitled  to  join  the  district,  and  there 

•  •  a  considerable  number  of  the  towns  that  may  yet 
h  to  come  in.  The  needs  of  the  city  of  Worcester  are 
uiw  taken  into  account,  for  reasons  given  later. 

The  Joint  Board's  own  summary  of  its  recommenda- 
tions follow: 

1.  Definite    arrangements    should    at    once    be    made    for 
'  uring  an  additional  supply  of  water  from  the  Ware  River 

for  the  joint  use  of  the   Metropolitan   Water   District  and 
the  City  of  Worcester. 

2.  A  tunnel  about  13  ft.  in  diameter  an<l  about  12  miles 
long  should   be  constructed   from  the  Wachusett   reservoir 


westward  to  Coldbrook  on  the  Ware  River  at  an  estimated 
cost  of  about  $12,000,000. 

3.  This  tunnel  should  be  used  to  divert  the  flood  flows  of 
the  Ware  River  to  the  Wachusett  reservoir,  securing  an 
additional  supply  of  water  of  about  33  m.g.d.,  in  such  a 
way  as  to  interfere  as  little  as  possible  with  the  mills  on 
the  lower  Ware  River. 

4.  Provision  should  be  made  for  pumping  water  from  this 
tunnel  into  a  stream  which  flows  to  Pine  Hill  reservoir, 
now  being  constructed  by  the  City  of  Worcester,  or  from 
the  Wachusett  reservoir  into  the  Worcester  distributing 
system,  as   may  hereafter  be  determined. 

5.  The  Swift  River  project,  involving  the  construction  of 
a  great  reservoir  near  Enfield  and  connecting  it  with  the 
Wachusett  reservoir  by  means  of  an  e.xtension  of  the  tun- 
nel to  the  Ware  River,  should  be  approved  as  the  logical 
extension  of  the  water  supply  system. 

6.  The  construction  work  on  the  approved  project  should 
be  progressively  developed  as  required  in  order  to  insure 
at  all  times  an  adequate  supply  of  water  to  the  Metropolitan 
District  and  to  Worcester. 

7.  Plans  should  be  drawn  for  filtering  the  waters  of  the 
South  Sudbury  and  Cochituate  .systems,  now  held  as  reserve 
supplies,  keeping  in  mind  the  ultimate  filtration  of  all  of  the 
Metropolitan  water  supply. 

8.  The  South  Sudbury  and  Cochituate  filters  should  be 
constructed  when  needed. 

9.  Efl'orts  to  prevent  leakage  and  waste  of  water  should 
be  continued  in  order  to  conserve  the  present  supply  to  ttie 
greatest  possible  extent. 

10.  For  the  same  reason  the  local  supplies  of  the  com- 
munities within  the  ten-mile  radius  and  adjacent  thereto 
should  be  developed  to  their  economical  limit,  using-  filtra- 
tion if  necessary,  but  keeping  in  mind  the  possibility  of  their 
ultimate  abandonment. 

11.  The  construction  of  the  proposed  works  should  be 
entrusted  to  the  Metropolitan  District  Commission  or  to  a 
special  commission,  as  the  Legislature  may  determine. 

12.  A  Southeastern  Water  District  should  be  created  to 
enable  the  cities  of  Fall  River,  New  Bedford  and  Taunton, 
and  such  other  cities  and  towns  as  may  desire  to  do  so,  to 
develop  the  Assawompsett  and  adjacent  ponds  as  a  common 
source  of  water  supply. 

13.  Consideration  should  be  given  to  the  advisability  of 
organizing  a  similar  water  district  in  Esseir  County  for 
the  purpose  of  developing  the  Ipswich  River  by  the  con- 
struction of  one  or  more  large  storage  reservoirs  for  the 
joint  u.se  of  the  cities  and  towns  in  that  part  of  the  state. 

14.  Consideration  should  be  given  to  the  advisability  of 
organizing  still  another  water  supply  district  in  Hampden 
County  for  the  purpose  of  developing  the  Westfield  River 
for  water  supply  purposes. 

Conservation  of  Water  Power 

Considerable  portions  of  the  reports  of  both  the  .Joint 
Board  and  Mr.  Goodnough  are  devoted  to  the  conserva- 
tion of  existing  water  powers.  It  is  noted  that  even 
where  fuel  is  substituted  for  water  porwer  and  full  com- 
pensation made,  streams  may  be  left  in  a  "sorry  condi- 
tion" from  the  sanitary  and  other  viewpoints  and  much 
damage  done.  To  interfere  as  little  as  may  be  with 
water  power  and  the  useful  flow  of  the  streams  to  be 
taken  for  an  additional  supply,  Mr.  Goodnough  worked 
out  the  plan  for  utilizing  flood  flows,  the  main  features 
of  which  are  the  immense  storage  reservoir  and  the 
large  tunnel  already  mentioned.  This  plan,  the  Joint 
Board  believes,  has  merits  that  will  win  the  co-operation 
of  riparian  owners.  It  exi)resses  the  opinion  that  "the 
mill  owners  want  water,  not  money";  and  that  the  "com- 
munities in  the  central  part  of  the  state  should  not  be 
called  upon  to  sacrifice  their  summer  rivers  for  the  bene- 
fit of  the  Metropolitan  District  when  it  is  possible  to 
utilize  the  spring  flood  waters  which  would  otherwise 
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go  to  waste."  The  discussion  of  these  and  related  phases 
of  the  subject  is  thus  summarized  by  the  Joint  Board: 

The  following  general  principles  should  be  considered  as 
representing  the  Massachusetts  policy  for  protecting  the 
purity  of  her  surface  water  supplies:  (1)  Choice  of  un- 
polluted sources  as  far  as  practicable;  (2)  utilization  of 
the  natural  agencies  of  purification  to  the  greatest  practicable 
extent;  (3)  prevention  of  pollution  by  land  purchase  and 
by  the  enforcement  of  sanitary  rules  and  regulations;  (4) 
filtration  of  water  (a)  when  the  population  on  the  water- 
shed is  relatively  large,  (b)  when  it  is  desired  to  permit 
boating  and  fishing  in  the  sources  of  supply,  (c)  when  the 
water  is  unsatisfactory  in  its  appearance,  taste,  or  odor; 
(5)  the  choice  of  filtration  and  other  purification  methods 
to  be  governed  by  the  nature  of  the  supply,  by  cost  con- 
siderations, and  by  the  desire  to  produce  a  water  hygienic- 
ally  safe,  attractive  in  its  appearance,  tasteless  and  odor- 
less, and  without  corrosive  properties;  (6)  the  combination 
of  these  various  natural  and  artificial  protective  methods 
according  to  local  conditions  and  economical  considerations; 
(7)  the  storage  of  filtered  water  in  covered  basins  as  far 
as  this  is  practicable. 

Mr.  Goodnough's  report  presents  in  detail  the  yearly 
water  consumption  in  the  cities  and  towns  of  the  pres- 
ent and  prospective  Metropolitan  District  and  in  other 
cities  as  well,  and  the  per  capita  water  consumption  in 
the  District  and  also  in  a  number  of  other  cities  chosen 
for  comparison.  Mr.  Goodnough  states  that,  in  all  the 
cities  studied,  after  from  two-thirds  to  three-fourths  of 
all  the  services  had  been  metered,  there  was  no  case 
where  an  increasing  consumption  was  checked  by  setting 
more  meters.  The  Joint  Board  assumes  that  after  the 
wa.ste  in  the  Metropolitan  District  has  been  cut  to  the 
minimum  the  consumption  will  continue  to  increase 
about  1  gal.  per  capita  per  year,  which  has  been  the 
average  rate  of  increase  in  Boston  since  1850.  It  notes 
that  in  many  other  cities,  completely  metered,  the  in- 
crease is  2  gal.,  but  adds  that  Boston  uses  less  water  for 
manufacturing  than  most  of  the  cities  considered.  One 
of  Mr.  Goodnough's  tables  shows  that  with  75.6  per  cent 
of  the  taps  metered  the  per  capita  water  consumption  in 
the  Metropolitan  Water  District,  including  Newton,  was 
105.4  gal.  in  1920,  which  was  the  lowest  for  any  northern 
city  in  the  United  States  east  of  the  Rocky  Mountains 
with  a  population  in  excess  of  400,000.  Mr.  Goodnough 
estimates  that  by  1970  the  Metropolitan  District  and 
Newton  will  have  a  population  of  2,590,000  compared 
with  the  1920  census  count  of  1,252,903;  that  the  per 
capita  water  consumption  will  be  146.3  gal.  and  the  total 
daily  consumption  379  million  gallons. 

The  total  safe  yield  of  the  present  sources  of  water 
supply  of  the  Metropolitan  Water  District  is  placed 
at  154  m.g.d.;  Newton,  4;  Worcester,  19.3;  total,  177.3 
m.g.d.  Looking  ahead  no  further  than  1935,  and  assum- 
ing that  up  to  that  time  only  the  present  district,  New- 
ton, Worcester  and  certain  other  municipalities  whose 
local  supplies  could  still  be  used  to  the  extent  of  a  yield 
of  22.8  m.g.d.,  would  need  to  be  provided  for,  the  con- 
ditions in  1920  and  each  succeeding  five  years  would  be 
(in  in.g.d.) : 

1920  1925  WW  r935 

Safevield  200.1         200   I         200.  f         IW  t 

Totarneid,:.  ::;;::::.: 1721     ^m    222'     234,6 

Excess 28,0  7.6  ,.  .,    ■ 

Deficiency 22. &  5S,l 

The  Ware  River  diversion,  without  storage,  would  give 
a  safe  yield  of  33  m.g.d.,  and  with  the  storage  afforded  by 
the  Swift  River  reservoir,  47  m.g.d.,  from  a  drainage  area 
of  100  sq.  miles.  The  yield  from  186  sq.  miles  of  Swift 
River  drainage  area  is  placed  at  87  m.g.d.  Millers  River 
could  be  diverted  to   the   Swift   River  reservoir  from   an 


area  of  220.5  sq.  miles,  giving  96  m.g.d.  The  total  area 
of  506.5  sq.  miles  would  yield  altogether,  it  is  estimated, 
230  m.g.d.  or,  allowing  for  various  losses,  202  m.g.d.  net. 
All  these  yields  are  based  on  using  only  high  flows,  gen- 
erally occurring  in  the  winter  and  spring,  in  excess  of  1.2 
sec.-ft.  per  sq.  mile,  and  without  interference  with  the  nor- 
mal flows  of  the  three  streams.  It  is  recommended  by  Mr. 
Goodnough  that  the  Swift  River  reservoir  be  put  under 
construction  soon  enough  to  begin  filling  in  by  1934. 

At  this  point  it  may  be  explained  that  one  reason  for 
including  Worcester  in  the  proposed  additional  supply  for 
the  Metropolitan  District  is  that  the  city  already  has 
rights  from  the  Legislature  and  has  already  diverted  a  part 
gf  the  watershed  tributary  to  the  Wachusett  reservoir.  The 
city  has  petitioned  the  Legislature  for  the  right  to  a  further 
supply  from  the  Wachusett  watershed  and  if  this  water 
is  diverted  to  Worcester  the  Metropolitan  supply  would 
be  still  further  diminished.  It  would  be  better  for  all  con- 
cerned, the  Joint  Board  believes,  for  Worcester  to  join  with 
the  Metropolitan  District  in  an  extension  of  the  Metro- 
politan works  to  the  Ware  River,  and  then  take  water  either 
from  the  tunnel  to  the  Ware  River  or  from  the  Wachusett 
Reservoir. 

The  cost  of  the  entire  project,  as  estimated  by  Mr.  Good- 
nough, is  summarized  in  the  accompanying  table. 

The  Swift  River  reservoir  would  be  fonned  by  an  earth 
dam  at  Enfield  165  ft.  high  above  the  present  surface  of 
the  river  and  271  ft.  above  rock  at  lowest  point,  and  a 
dike  across  Beaver  Brook  133  ft.  high  above  the  natural 


SUMMARY  OF  COST  ESTIMATES,  ADDITIONAL  WATER  SUPPLY  FOR 

METROPOLITAN  WATER  DISTRICT  AND  WORCESTER,  MASS. 

Construction  Cost  and 

Probable 

Overhead,  Pre-war  Basis 

Cost 

Main  Dam  at  West  Ware  Station: 

in  1924-1935, 

Main  embankment 

$7,124,000 

Pre-war 

+  30% 

Diversion  tunnel  and  control  works.... 

1,201,900 

Spillway  and  flood  channel 

251,700 

$8,577,600 

$11,150,880 

Beaver  Brook  Dike; 

Main  embankment 

85,000 

6,614,000 

8,598,200 

Main  Storage  Reservoir  in  Snift  Valley: 

Clearing,  grubbing  and  fencing 

Relocation     and     reconstruction     of 

Relocation  of  R.  R.,  2 1 S  miles 

5,064,3DO 

Relocation  of  cemeteries 

Relocation  of  transmission  lines 

Sanitation  and  forestry 

Eagle\nUe  Reservoir  Diversion: 

New  channel  via  Hacker  Pond 

108,400 

153,100 

199,030 

Millers  River  Diversion: 

Diversion  dam  and  intake   

Aqueduct  to  Eagleville  Res 

1,173,500 

Gardner  &  Winchendon  sewer   

2.062,300 

2,680,990 

Aqueduct  to  Wachusett  Reservoir: 

17,457,100 

339,400 

18,172,500 
$40,643,800 

23,624,250 
$52,836,940 

Total  Construction 

Real  estate,  rights  of  way,  depreciation, 

business  damage,  diversion  damage.s 

and  water  rights,  mills  and  factories 

below  the  points  of  diversion 

$59,946,540 

water  surface  and  268  ft.  above  rock.  Both  the  dam  and 
the  dike  would  have  their  tops  18  ft.  above  the  flow 
line,  and  slopes  "somewhat  flatter"  than  3  to  1  for  the  up- 
stream and  2.5  to  1  for  the  downstream  faces.  The  dam 
and  dike  would  have  impervious  cores  to  bedrock. 
The  reservoir  would  have  a  water  surface  of  39  sq.  miles; 
maximum  water  depth,  150  ft.;  aVerage  depth,  51  ft. 
The  length  of  railways  flooded  would  be  15.9  miles  and  of 
highways,  106  miles.  The  number  of  buildings  flooded  by 
the  reservoir  would  be  1,040  of  which  463  are  occupied 
houses  and  30  vacant  houses  and  61  camps  and  summer 
cottages.  As  to  the  preparation  of  the  reservoir  site,  Mr. 
Goodnough  states  that  it  "should  be  cleared  of  bushes  and 
trees  and  all  organic  matter  destroyed  so  far  as  prac- 
ticable,"  but    soil    stripping    "would    be    impracticable    on 
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account   of   the   excessive   cost   and    is   unnecessary   in   the 
existing  circumstances." 

In  a  minority  report,  James  A.  Bailey,  chairman  of  the 
Metropolitan  District  Commission  (which  operates  the 
present  Metropolitan  water  system)  agrees  with  the  other 
members  of  the  Joint  Board  as  to  the  advisability  of 
going  to  the  Ware  River  but  not  as  to  its  immediate  urgency 
or  as  to  its  being  certain  that  no  storage  should  be  provided 


on  the  Ware.  He  recommends  that  the  Legislature  make 
a  moderate  appropriation  for  further  studies  of  the  Ware. 
but  that  it  authorize  no  taking  of  lands  or  construction  of 
works  at  this  session.  He  thinks  that  the  Metropolitan 
Water  District,  together  with  any  likely  enlargement  mean- 
while, will  not  "need  additional  water  before  1935."  He 
bases  this  on  the  possibility  of  checking  the  increase  in 
consumption,  and  on  the  slow  growth  of  the  district. 


New  Type  of  Trunnion  Bascule  Bridge:  Wabash  Ry. 

Link  System  in  Abt  Design  Connects  Machinery  Girder  Traveling  on  Incline 
with  Movable  Counterweight  Pivoted  to  Bridge  Side  of  Tower 


ANEW  type  of  trunnion  bascule  bridge  has  been 
built  for  the  Wabash  Ry.  Co.  crossing  of  the  River 
Rouge  near  Detroit,  and  was  put  into  service  Jan.  26. 
The  bascule  span,  shown  by  the  views  in  Fig.  1,  is  162  ft. 
long.  It  is  flanked  by  a  73  J -ft.  span  at  one  end  to  carry 
the  counterweight  tower  and  a  53-ft.  approach  span 
at  the  other  end,  the  total  length  of  the  bridge  being 
291  ft.  The  new  design  is  considered  to  be  more  eco- 
nomical than  other  types. 

A  contra-rotating  counterweight  mounted  on  the 
bridge  side  of  the  tower  and  a  link  system  connecting 
this  countenveight  with  the  bascule  leaf  form  the  special 
features  in  the  design.     From  the  drawing,  Fig.  2,  it 
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WABASH  RY.   BA.SCtTT.E  BRIDGE  OVICR   RIVEU 
ROl'GE.  DETROIT 

brlilgo     pnrtly    rntw'l  ;    hnttom. 


Top.    br1rlt;e    lowered ;    middl 
bridge  In  full  raised  position. 


will  be  seen  that  the  link  system  is  composed  of  four 
members:  (1)  a  rocking  link  pivoted  to  the  trunnion 
and  having  its  head  connected  to  the  hip  joint  at  the  top 
chord;  (2)  the  tension  member  or  link  attached  to  the 
head  of  the  rocker  and  through  it  connected  to  the  top 
chord  of  the  truss;  (3)  the  compression  link  support- 
ing the  counterweight,  and  (4)  the  counterweight  arm 
pivoted  to  the  tower. 

The  tension  and  compression  links  (2)  and  (3)  are 
both  pivoted  to  a  heavy  transverse  girder  which  car- 
ries the  machinery  and  which  travels  on  inclined  rails 
in  the  tower  framing.  Operating  pinions  on  this  girder 
engage  with  racks  on  the  inclined  path.  As  this  girder  is 
moved  down  the  incline  it  i-aises  the  bridge.  At  the 
same  time  it  allows  the  counterweight  to  swing  down- 
ward and  thus  exert  a  thrust  against  the  girder  to 
counterbalance  its  pull  on  the  leaf. 

The  counterweight  is  a  steel  basket  filled  with  con- 
crete. Since  the  bridge  was  erected  in  the  open  or  ver- 
tical position  the  counterweight  hung  suspended  from 
its  bearings,  which  facilitated  placing  the  concrete  fill. 
The  counterweight  weighs  about  1,000  tons.  Adjust- 
ments of  weight  are  effected  by  means  of  separate  con- 
crete blocks  weighing  2,500  lb.  each.  The  weight  of 
the  moving  leaf  approximates  400  tons.  The  main 
trunnions  are  26  in.  in  diameter  and  19  in.  long. 

Bascules  of  four  different  types  and  a  vertical-lift 
span  were  considered  in  the  preliminary  designs  for  this 
bridge.  The  bascule  designs  were  as  follows:  (1)  A 
plan  prepared  by  the  engineering  department  of  the 
Wabash  Ry.,  having  a  counterweight  attached  rigidly 
to  the  leaf;  (2)  a  Strauss  bascule  bridge;  (3)  a  design 
originated  by  C.  G.  E.  Larsson,  of  the  American  Bridge 
Co.,  New  York,  which  required  no  counterweight  and 
was  to  be  operated  by  combined  pneumatic  and  hy- 
draulic machinery;  (4)  a  bridge  similar  to  the  type 
patented  by  Elmore  D.  Cummings,  St.  Paul,  Minn.  It 
is  understood  that  no  bridges  of  the  last  two  types  have 
been  built,  and  the  Cummings  patent  (Dec.  31,  1901) 
has  now  expired. 

This  fourth  design  as  submitted  originally  by  the 
American  Bridge  Co.  included  features  which  were 
similar  to  those  of  the  Cummings  patent,  although  that 
patent  was  not  known  to  the  representatives  of  the  com- 
pany until  later.  Mr.  Cunningham,  chief  engineer  of 
the  Waba.sh  Ry.,  informed  the  company  that  a  model  of 
a  similar  design  had  been  submitted  to  him  when  he 
built  his  first  bascule  bridge,  but  that  he  objected  to  it 
on  account  of  the  flexible  connection  (chain  or  cable) 
of  the  counterweight  to  the  bridge.  After  a  thorough 
study  of  this  type  of  bridge  the  American  Bridge  Co. 
modified  its  design  by  u.'^ing  two  links  for  connecting 
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the  counterweight  to  the  trusses,  which  design  was  sub- 
mitted to  Mr.  Cunningham  and  approved  by  him.  This 
new  design,  which  has  been  patented,  was  prepared  by 
Hugo  Abt,  of  the  company's  designing  department, 
under  the  direction  of  Albert  Reichmann,  division  en- 
gineer. 

Two  100-hp.  electric  motors  are  installed  in  the 
machinery  house  located  cm  the  traveling  cross-girder. 
One  of  these  is  sufficient  to  operate  the  bridge;  clutches 
are  provided  so  that  either  motor  can  be  used  alone. 
For  auxiliary  power  there  is  a  58-hp.  gasoline  engine. 
One  motor  can  open  or  close  the  bridge  in  less  than  H 
minutes,  but  with  the  gas  engine  the  time  is  about 
8  minutes.  Each  motor  has  a  solenoid  brake  for  full 
torque,  that  is,  for  holding  the  leaf  in  any  position. 
One  of  these  brakes  has  an  attachment  for  converting 
it  into  a  hand  brake  when  the  gasoline  engine  is  to  be 


The  bridge  is  designed  for  E  50  loading  on  each 
track.  It  is  dimensioned  according  to  the  specifications 
of  the  American  Railway  Engineering  Association,  and 
its  machinery  according  to  that  association's  pi'opossd 
specifications  for  movable  railway  bridges. 

Fabrication  was  done  at  the  Gary  plant  of  the  Ameri- 
can Bridge  Co.  Erection  was  in  charge  of  James  L. 
DeVou,  division  erecting  manager  of  the  same  company. 
Electrical,  air  and  gasoline  equipment  was  furnished 
and  installed  by  the  Norwood-Noonan  Co.,  Chicago.  Sig- 
nal and  interlocking  plant  was  provided  by  the  Union 
Switch  &  Signal  Co.  The  substructure  was  built  by  the 
J.  W.  McMurry  Contracting  Co.,  of  Kansas  City,  Mo. 
To  avoid  interference  with  traffic,  the  bridge  was  erected 
in  the  vertical  or  open  position  at  one  end  of  the  old 
swing  bridge,  which  continued  in  use  until  the  new 
structure    was    practically    completed.      Then    the    old 
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FIG.    2.      OPEIRATING  AND  COLTNTERWEIGHT  SYSTEM  OF  ABT   TYPE   OF   LS.VSCULE   BRIDGE 


u.sed.  On  the  motor  shaft  is  an  air  brake  designed  for 
the  full  torque  of  the  two  motors. 

Two  emergency  brakes,  entirely  independent  of  the 
operating  machinery,  grip  I-beams  laid  along  the  in- 
clined track  girders  of  the  tower.  Each  of  these  can 
develop  a  holding  power  of  88  tons.  These  grip  brakes 
are  operated  by  compressed  air,  the  supply  being  inde- 
pendent of  that  to  the  air  brake  on  the  motor  shaft. 
All  brakes  are  arranged  to  set  slowly  and  release  quickly. 
A  compressor  with  a  capacity  of  25  cu.ft.  o€  free  air 
per  minute  keeps  the  receiver  pressure  automatically 
at  100  lb. 

The  bridge  is  operated  from  the  second  floor  of  the 
operator's  cabin  on  the  approach,  on  which  floor  is  also 
installed  the  interlocking  machine  for  the  railway  sig- 
nals. Electrical  interlocking  of  the  bridge  mechanism 
with  the  track  connections  and  signals  is  so  arranged 
that  the  bridge  cannot  be  operated  until  the  signals 
have  been  set  properly  and  that  the  several  operations 
must  be  performed  in  regular  sequence. 


bridge  was  moved  out  laterally  on  rollers  upon  false- 
work. Traffic  was  interrupted  for  only  7i  hours  during 
this  change.  All  design  and  construction  work  was  sub- 
ject to  the  approval  of  A.  0.  Cunningham,  chief  engi- 
neer, Wabash  Ry. 

Thawing  Shed  for  Coal  Cars 

To  facilitate  regular  service  of  the  car  dumpers  of 
the  coal  terminal  at  South  Amboy,  N.  J.,  the  Pennsyl- 
vania R.R.  has  built  a  large  thawing  shed,  at  a  cost 
of  about  $100,000.  The  building  is  448  ft.  long,  with 
two  tracks,  giving  capacity  for  20  cars.  When  the  cars 
have  been  placed  in  the  shed  the  doors  are  closed  and 
air  heated  to  200  or  250  deg.  F.,  'is  forced  by  blowers 
through  concrete-floor  ducts  having  openings  6  ft.  apart 
between  the  track  rails.  Three  hours  is  an  average 
time  for  thawing,  but  the  actual  time  varies  from  one 
to  twelve  hours,  depending  upon  the  weather  and  the 
.condition  of  the  coal.  From  the  shed  the  cars  are  moved 
by  gravity  to  the  car-dumping  machines. 
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Against  Maintenance  Guarantees  for 
Roads  and  Pavements 

They  Prove  Unfair  to  Contractors,  Uneconomical 

to  Owners,  and  Frequently  Limit  the 

Number  of  Bidders 

By  Edward  W.  Bush 

Engineer.  Fidelity  and  Surety  Department,  Aetna  Casualty  and 
Surety  Company,  Hartford,  Conn. 

MAINTENANCE  guarantees  in  road  and  pavement 
contracts  are  generally  so  drastic  in  form  and  so 
unfair  to  the  contractor  that,  instead  of  benefiting  the 
owner,  they  actually  force  him  to  pay  more  than  he 
should  for  the  work.  No  one  can  tell  what  kind  of 
traffic  a  road  will  be  called  upon  to  bear  three  or  four 
years  hence.  A.  Dryland,  county  engineer  of  Middlesex, 
England,  states  in  an  article  in  Engineering  News- 
Record,  Dec.  1,  1921,  p.  892,  that  our  troubles  from 
heavy  vehicles  are  just  beginning,  judging  by  the 
English  experience.  These  are  risks  that  the  ovmers 
should  assume,  because  their  engineers  specify  how  the 
road  is  to  be  built  and  supervise  its  construction.  It 
seems  manifestly  unfair  to  ask  contractors  to  guarantee 
to  owTiers  that  their  engineers  know  their  business. 
The  fair  way  would  be  to  ask  contractors  to  bid  on 
supplying  materials  that  will  pass  specifications  and 
construct  the  work  in  the  manner  specified.  When  they 
have  done  this,  the  job  should  be  considered  completed 
and  the  contractor's  liability  terminated.  To  ask  for 
anythir"-  more  is  unfair  and  uneconomic.  The  day  is 
past  when  any  state  or  city  can  get  something  in  the 
paving  line  for  nothing. 

Good  roads  are  expensive  and  because  every  locality 
wants  good  roads  there  is  a  constant  tendency  to  stretch 
available  funds  out  too  thin  and  try  to  cover  more  area 
or  mileage  than  is  possible  and  still  produce  a  road  that 
will  stand  up  well  under  traffic.  This  is  a  matter  that 
engineers  cannot  always  control  and  no  doubt  many  of 
them  try  to  do  the  best  they  can  under  the  circum- 
stances, but  they  can  always  tell  the  owners  that  the 
final  results  may  be  disappointments.  Many  localities 
seek  to  safeguard  their  large  expenditures  for  roads  by 
incorporating  a  stiff  maintenance  guarantee  in  their 
contracts  and  thus  pass  the  buck  along  to  the  con- 
tractors. 

No  Uniformity  in  Guarantees 

The  author  has  reviewed  a  large  number  of  road 
and  pavements  contracts  from  every  part  of  the  United 
States  that  have  included  maintenance  guarantees  of 
all  sorts.  No  general  uniformity  of  specifying  the 
guarantee  exists,  and  one  is  never  sure  as  to  what  the 
guarantee  covers  until  the  contract,  specifications  and 
bond  have  been  closely  read  and  a  guess  made  as  to 
what  the  engineer  really  intends  or  how  he  will  interpret 
the  language  set  forth  in  the  documents.  Some  con- 
tracts may,  in  one  clause,  clearly  limit  the  guarantee 
to  defects  of  workmanship  and  materials  while  under 
another  clause  of  the  same  contract  tho  guarantee  is 
restated  in  so  broad  a  manner  that  the  contractor  is 
liable  for  about  anything  that  can  happen  to  the  pave- 
ment irrespective  of  whether  or  not  his  materials  or 
workmanship  contributed  in  any  way  to  the  defect  or 
repairs. 

The  author  was  rash  enough  at  one  time  to  believe 
he  coiild  classify  the  different  kinds  of  maintenance 
guarantees  on  roads  and  pavements,  but  soon  gave  it 


up  as  an  impossible  task  and  was  only  able  to  make 
three  broad  divisions  as  follows: 

A.  Guarantee  against  defects  in  workmanship  and 
materials. 

B.  Guarantee  against  defects  in  workmanship  and 
materials  and  defects  arising  from  the  use  of  the  sur- 
face as  a  roadway. 

C.  Guarantee  to  make  all  repairs  and  maintain  the 
pavement  in  perfect  condition,  irrespective  of  the 
causes  that  produce  the  defects,  or,  by  specifically 
excluding  certain  causes,  leave  the  guarantee  active  on 
defects  arising  from  all  other  causes. 

If  the  contractor  has  carefully  performed  the  work, 
has  been  particular  in  obtaining  the  inspector's  approval 
of  all  materials  and  workmanship  and  has  kept  a  good 
record  of  these  things,  it  will  probably  be  difficult  for 
the  owners  to  recover  under  guarantee  A,  unless  the 
conti-actor  prefers  to  make  the  repairs  rather  than  dis- 
pute the  claim.  In  the  absence  of  fraud  on  the  part  of 
the  contractor,  it  is  difficult  to  conceive  of  any  just 
claim  being  made  during  the  guarantee  period  if  the 
work  was  carefully  supervised  by  the  engineer  during 
the  construction  period.  In  fact,  the  engineer  certifies 
in  the  final  estimate  that  the  work  has  been  performed 
and  completed  in  accordance  with  the  terms  of  the  con- 
tract. As  long  as  politicians  are  placed  in  authority 
over  the  expenditure  of  public  funds  we  will  see  newly 
appointed  commissions  trying  to  discredit  the  acts  of 
their  predecessors  and  extravagant  claims  may  be  mad' 
under  paving  guarantees. 

Effects  of  Guarantees 

Many  reputable  and  experienced  paving  conlractorH 
do  not  object  to  taking  contracts  that  include  a  simple 
maintenance  guarantee  (such  as  Class  A),  against  de- 
fective workmanship  and  materials,  because,  having 
faith  in  their  ability  to  fulfill  the  contract  and  specifica- 
tions, they  do  not  believe  they  will  be  called  upon  for 
any  great  amount  of  repairs.  The  maintenance  guaran- 
tee is  a  liability,  however,  and  the  conservative  con- 
tractor will  set  up  a  reserve  against  it  and  will  charge 
accordingly  in  preparing  his  bid. 

If  engineers  and  commissioners  feel  that  they  must 
have  a  maintenance  guarantee,  it  should  be  limited  to 
defects  arising  from  poor  workmanship  and  materials, 
anything  beyond  this  is  unfair  to  the  contractor. 

The  Class  B  guarantee  is  the  same  as  Class  A  plus  a 
guarantee  that  the  road  will  not  wear  out  under  traffic. 
In  other  words,  it  is  a  guarantee  to  the  owners  that 
the  engineers  and  inspectors  employed  by  them  know 
their  business  and  the  road  designed  by  and  constructed 
under  them  will  remain  in  perfect  condition  during  the 
guarantee  period.  If  the  engineers  have  used  poor 
judgment  or  stretched  the  money  too  far,  the  contractor 
is  obligated  to  repair  any  places  that  wear  out  under 
traffic,  even  to  the  extent  of  replacing  the  entire  job. 

The  Class  B  guarantee  is  illogical  unless  the  owners 
employ  ho  engineers  or  inspectors  to  design  and  super- 
vise,  but  leave  the  design  as  well  as  the  entire  construc- 
tion wholly  to  the  contractor  and  merely  hold  the  latter 
responsible  for  building  a  road  of  a  certain  general  typr 
that  will  stand  up  under  an  unknown  traffic  during  the 
term  of  the  guarantee.  There  are  innumerable  ro,^d 
contractors  who  are  entirely  competent  to  undertake 
contracts  on  this  basis,  but  in  recent  years  the  author 
has  never  happened  to  run  across  a  road  or  pavement 
built  with  public  funds  that  had  such  a  form  of  contract. 
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All  other  kinds  of  maintenance  guarantee,  not  in- 
cluded in  Classes  A  and  B,  have  been  placed  in  a  Class 
C.  where  there  seems  to  be  no  uniformity  in  the  terms 
but  a  general  desire  to  have  the  contractor  supply  a 
maintenance  service  in  addition  to  building  a  perfect 
road  or  pavement.  Often  it  is  difficult  to  reconcile  the 
different  clauses  of  the  same  contract  and  some  con- 
tracts have  been  reviewed  where  it  is  believed  the  engi- 
neer wrote  some  of  the  clauses  limiting  the  guarantee 
to  certain  things,  and  afterwards  a  lawyer  added  his 
clause  drawn  in  such  a  way  as  to  make  the  contractor 
liable  to  repair  all  defects,  irrespective  of  the  cause. 
Other  contracts  appear  to  have  been  assembled  by  tak- 
ing a  clause  here  and  there  from  different  sources  and 
perhaps  applying  a  guarantee  taken  from  a  sheet 
asphalt  job  to  a  one-course  concrete  pavement. 

Unjust  Requirements 

Clauses  have  been  seen  that  would  make  the  con- 
tractor keep  the  pavement  free  of  snow,  ice  or  mud, 
provided  the  engineer  ordered  such  maintenance  under 
the  clause.  Some  contracts  exempt  ordinary  wear  or 
use  of  the  pavement,  and  others  specifically  state  that 
just  before  the  guarantee  period  expires  a  careful 
examination  will  be  made  and,  if  the  pavement  is  not  in 
perfect  condition,  the  contractor  will  proceed  to  put  it 
in  perfect  condition,  no  exemptions  being  included.  A 
few  contracts  for  concrete  roads  have  been  found  recog- 
nizing thf  t  such  roads  may  crack  and  providing  for  the 
cracks  being  filled  with  bituminous  material,  but  very 
many  other  contracts  have  been  written  that  ignore 
cracks  and  it  is  possible  for  maintenance  claims  to  be 
made  because  of  the  cracks. 

Trenches  are  constantly  being  opened  in  streets  be- 
fore and  after  pavements  are  laid  and  in  many  soils  it 
is  almost  impessible  to  tamp  the  refilling  so  no  depres- 
sion will  occur.  Sometimes  sewers  break  and  great 
holes  are  washed  out  beneath  the  pavement.  When  a 
water  main  breaks  the  hydraulic  pressure  may  force 
a  large  area  of  the  pavement  upwards.  These  and 
many  other  causes  will, produce  an  uneven  surface,  and 
it  does  not  seem  fair  to  ask  the  contractor  to  carry 
these  risks.  Still,  contracts  have  been  read  that  make 
the  contractors  carry  the  liability.  Recently  the  author 
read  a  paving  contract  that  specifically  made  the  con- 
tractor responsible  for  five  years  for  any  depressions 
caused  by  any  trenching  done  prior  to  the  laying  of  the 
paving  foundation.  Also,  it  defined  a  depression  as  be- 
ing any  place  that  would  hold  water  or  was  apparent 
by  laying  a  straight  edge  along  the  surface. 

Past  experience  has  shovra  that  the  business  of  build- 
ing roads  and  pavements  is  a  precarious  one.  Uncer- 
tainties about  the  weather,  the  cost  of  tran.=!portation, 
ability  to  obtain  labor,  the  cost  of  labor,  and  whether 
or  not  local  materials  can  be  used,  enter  into  many 
contracts,  with  the  result  that  the  bonding,  companies 
have  been  called  upon  to  pay  large  losses  on  road  con- 
tracts. No  one  knows  what  contractors  will  be  in  busi- 
ness fivej  years  hence,  and,  because  of  this,  sureties 
are  disinclined  to  write  maintenance  bonds  except  for 
contractors  who  are  well  established  and  have  a  financial 
strength  sufficiently  great  to  permit  them  to  overcome 
reasonable  reverses  in  the  business  and  still  be  a  going 
concern  during  the  maintenance  period.  Surety  bonds 
are  not  WTitten  on  an  insurance  basis;  they  are  a  form 
of  credit.  Whenever  a  maintenance  guarantee  is  re- 
quired it  automatically  limits  the  bidding  to  those  who 


are  able  to  obtain  the  maintenance  bond,  and  many 
otherwise  desirable  contractors  refrain  from  bidding. 
A  close  study  of  this  question  of  maintenance  has  con- 
vinced the  author  that  all  maintenance  guarantees  are 
decidedly  unfair  to  the  contractors  and  uneconomic  to 
the  owners.  They  should  no  longer  be  called  for  in 
road  and  paving  contracts. 


Reducing  Bend  as  Venturi  Meter  in 
Hydro-Electric  Plant 

Penstock  and  Scroll  Inlet  Tapped  Circumferentially 

— Connecting  Encircling  Pipe  Leads  to 

Recording  Instrument 

By  E.  a.  Dow 

Meclianical  Engineer,  New  England  Power  Co.,  Worcester,  Mas.s. 

A  FEATURE,  which,  in  the  case  of  the  average 
hydro-electric  plant,  receives  far  less  consideration 
than  its  importance  justifies,  is  an  adequate  provision 
for  water  measurement.  An  accurate  and  continuous 
record  of  stream  flow  as  a  guide  to  efficient  operation  is 
of  the  utmost  importance,  and  the  value  of  an  easy  and 
simple  method  of  checking  turbine  discharge,  always 
available,  which  will  enable  the  operating  superin- 
tendent to  determine  turbine  efficiencies  at  frequent 
intervals  and  thus  know  immediately  when  his  wheels 
need  attention,  cannot  be  overestimated.  Nevei'theless, 
probably  well  over  90  per  cent  of  the  power  plants  in 
operation  today  are  absolutely  without  any  effective 
means  of  metering  water,  due  partly  to  a  failure  to 

runion  betw.elbows 
rcock 
Ixl'xl'ree 


AssembI"  on  Scroll  Case  and  Penstock 


'xh'^ 


FIG.    1.      VENTURI   METER   PIPE    FITTINGS    OX    PENSTOCK 
AND    SCROLL.   CASE 

appreciate  the  importance  of  the  subject  and  partly  to 
the  fact  that  no  meter  really  suited  to  power-plant 
requirements  has  ever  been  available.  A  modified 
venturi  meter,  having  a  throat  larger,  comparatively, 
than  the  standard,  in  order  to  eliminate  the  excessive 
head  loss  inherent  in  the  older  type,  would  be  satis- 
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factory  and  .should  be  considered  for  any  new  develop- 
ment having  a  pipe  line  or  penstox:k,  but  such  a  meter 
is  expensive  and  frequently  impossible  to  install  in  a 
plant  already  in  operation.  For  such  a  plant  the 
problem  is  to  find  a  satisfactory  substitute.  That  this 
is  sometimes  possible  at  small  cost  and  without  the 
introduction  of  additional  head  losses,  is  evident  from 
the  results  obtained  recently  at  Plant  5  of  the  New 
England  Power  Company. 

This  plant  is  located  on  the  Deerfield  River,  three 
miles  above  Hoosac  Tunnel,  Mass.,  and  is  equipped  with 
three  Allis-Chalmers  8,000-hp.  turbines  operating  under 
a  head  of  240  ft.  These  turbines  are  of  the  horizontal 
type,  having  cast-iron  scroll  cases  with  inlet  flanges 
horizontal.  The  water  is  brought  to  them  through 
three  steel  penstocks  about  590  ft.  long,  7  ft.  in  diameter 
for  the  greater  part  of  their  length,  but  tapering  to 
6i  ft.  at  the  lower  ends.  The  connection  between  the 
vertical  flange  faces  of  the  lower  ends  of  the  penstocks 
with  the  horizontal  flange  faces  of  the  scroll  case  inlets 
is  by  means  of  cast-iron  reducing  elbows.  Within  these 
elbows  the  water  passage  is  reduced  from  a  diameter  of 
6i  to  4  feet. 

A  recent  study  of  water  metering  possibilities  at 
this  plant  led  to  the  determination  to  attempt  to  make 
use  of  the  pressure  difference  due  to  change  in  velocity 
in  these  elbows  as  a  means  of  measuring  discharge. 
Unit  3  was  selected  for  the  first  trial.  It  was  realized, 
of  course,  that  standard  venturi  coefficients  could  not 
be  expected  to  apply  to  a  section  of  such  shape,  conse- 
quently calibration  by  pitometers  was  decided  upon. 

In  order  to  obtain  pressure  differences  which  would 
not  vary  from  time  to  time,  some  form  of  venturi 
connections  which  would  not  be  affected  by  the  forma- 
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tion  of  tubercles,  etc.,  inside  the  penstock  and  turbine 
casing  were  required.  For  this  purpose  (see  Fig.  1) 
brass  studs  were  used,  the  faces  being  I'J  in.  in  diam- 
eter for  the  large  penstock  section,  where  the  velocity 
was  low  and  2!  in.  in  diameter  in  the  scroll  inlet, 
where  higher  velocities  prevailed.  It  was  felt  that 
these  brass  faces  were  of  sufficient  area  to  prevent 
the  indications  from  being  affected  by  any  probable 
changes  in  the  steel  or  iron  surfaces  surrounding 
them.    Four  studs,  equally  spaced  around  the  circumfer- 
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ence,  were  used  at  each  section.  They  were  connected 
outside  by  complete  circular  pipes  of  generous  size  in 
place  of  the  pressure  chambers  provided  in  the  standard 
venturi  construction. 

For  the  calibration  work,  hose  connections  were 
made  from  the  two  pipe  rings  to  the  ends  of  an  ordinary 
U-tube,  and  the  pressure  differences  were  obtained  by 
the  deflection  of  mercury  or  bromoform,  the  former 
being  used  for  discharges  giving  a  large  pressure 
difference,  the  latter  at  the  lower  discharges.  The 
maximum  mercury  deflection  obtained,  corresponding 
to  full  gate  discharge  of  the  turbine,  was  0.82  ft. 

The  process  of  calibrating  the  meter  consisted  in 
setting  the  turbine  gate  at  some  fixed  opening  and 
running  pitometer  traverses  on  two  diameters  at  a 
section  of  the  7-fl.  diameter  penstock,  simultaneously 
noting  the  deflection  of  the  liquid  in  the  U-tube.  Five 
complete  traverses  were  run  and  in  addition  a  number 
of  "center  point"  runs  were  made  for  check  purposes. 
These  "center  point"  runs  consisted  of  comparatively 
short-time  observations  of  velocity  at  the  center  point 
of  the  pipe,  the  discharge  being  determined  by  apply- 
ing a  ratio  known  as  the  "pipe  coefficient"  obtained 
from  the  traverses.  The  results  of  the  calibration  work 
are  shown  by  Fig.  2,  in  which  the  discharge  in  cubic 
feet  per  second  is  plotted  against  the  square  root  of 
the  venturi  pressure  different,  expressed  in  feet  of 
water.  It  should  be  noted  that  the  points  plot  up  in  a 
straight  line,  indicating  that  the  discharge  varies 
exactly  as  the  square  root  of  the  venturi  pressure  dif- 
ference, or  in  other  words,  the  venturi  coeflScient,  C,  in 


the  formula  Q  :=  CA 


is  a  constant  for  all 


discharges,  which,  considering  the  shape  of  the  converg- 
ing   section,    is    rather    surprising.      In    this    formula 

A  =  area  at  venturi  inlet; 

a  =  area  at  venturi  outlet; 

d  =  venturi  pressure  drop,  in  feet  of  water ; 

g  =  acceleration  due  to  gravity ; 

Q  =  discharge  in  cubic  feet  per  second. 
It  is  also  surprising  to  note  that  in  spite  of  the  90-deg. 
change  in  the  direction  of  flow,  the  venturi  coefficient 
is  0.985,  practically  identical  with  that  of  a  standard 
venturi  tube.  The  explanation  of  the  slight  loss  in  this 
bend  is  probably  to  be  found  in  the  fact  that  the 
velocity  is  being  accelerated  so  that  the  formation  of 
eddies  is  prevented.  This  is  consistent  with  the  well 
known  tendency  of  a  tapered  nozzle  to  eliminate  eddies 
and  produce  straight  line  flow. 

In  order  to  obtain  a  continuous  record  of  discharge, 
as  well  as  a  permanent  means  of  quickly  checking  tur- 
bine efficiency,  a  special  indicator-register-recorder 
instrument,  shovni  in  Figs.  3  and  4,  has  just  been  in- 
stalled. This  instrument  was  manufactured  by  the 
Builders  Iron  Foundry,  and  is  of  the  same  general 
design  as  their  standard  instrument  for  use  with  the 
venturi  meter.  It  is,  however,  provided  with  an  extra 
large  float  to  insure  accurate  and  positive  operation  at 
low  flows  and  is  apparently  very  well  suited  to  the 
requirements  at  this  plant.  The  indicating  and  record- 
ing features  of  the  instrument  are  graduated  to  show 
discharge  in  second-feet,  while  the  register  or  counter 
keeps  a  continuous  record  to  total  flow  through  the 
meter  in  second-foot-hours.  This  latter  unit  was 
adopted  as  being  convenient  to  use  and  easily  under- 


stood by  the  operators  on  account  of  its  similarity  to 
the  kilowatt-hour.  It  is  of  course  the  volume  which 
passes  in  one  hour  when  the  flow  is  at  the  rate  of  one 
second-foot  or  3,600  cu.ft. 

Since  the  layouts  of  the  three  units  in  this  plant  are 
identical,  it  was  not  considered  necessary  to  calibrate 
units  1  and  2.  The  controlling  areas — penstock  and 
inlet — of  these  were  carefully  measured  and  discharge 
curves  were  obtained  by  the  use  of  the  venturi  coeiH- 
cient  obtained  for  unit  3.  Meter  pipe  connections  for 
these  units  were  made  identical  with  those  of  unit  3 
but  indicator-register-recorder  instruments  have  not  as 
yet  been  installed,  mercury  manometers,  giving  instan- 
taneous readings  only,  being  at  present  employed.  These 
will  later  probably  be  replaced  wath  the  larger  type. 
Fig.  5  shows  the  manometer  for  the  No.  1  unit. 

This  meter  outfit  has  been  described  at  considerable 
length  because  it  seems  to  be  an  exceptionally  good 
example  of  what  can  be  accomplished  in  the  way  of 
water  measurement  at  very  small  initial  cost  and  with- 
out the  introduction  of  additional  head  losses,  simply 
by  the  measurement  of  pressure  variations  already 
present.  lioreover,  it  represents  a  condition  which 
exists  in  many  plants.  While  the  average  case  may  not 
be  so  simple  or  obvious  as  this,  nevertheless  a  large 
percentage  of  plants  of  the  higher  head  types  will  be 
found  to  offer  possibilities  of  water  metering  by 
measurement  of  pressure  changes  or  head  losses  which 
would  be  practically  constant  from  year  to  year  and 
would  be  of  great  value  if  properly  utilized.  Pressure 
differences  as  large  as  those  obtained  at  these  plants 
are  by  no  means  necessary,  as  instruments  are  obtain- 
able which  operate  reliably  with  smaller  differentials. 

The  meter  installations  at  the  Plant  5  were  designed 
by  the  engineering  department  of  the  New  England 
Power  Co.  and  the  calibration  work  was  performed  by 
engineers  of  this  company  under  the  direction  of  Prof. 
C.  M.  Allen  of  Worcester  Polytechnic  Institute. 


Consulting  Engineers  Rule  on  Client's 
Right  to  Engineering  Data 

The  Council  of  the  American  Institute  of  Consulting 
Engineers  has  announced  its  answer  to  the  following 
question:  "To  what  data  and  information  is  the  client 
entitled  from  the  retained  engineer?" 

The  council  considers  that  no  fixed  rule  will  apply 
to  all  cases,  and  that  terms  of  engagernent  and  basis 
and  amount  of  compensation  must  often  be  taken  into 
account.  In  general,  however,  the  client  "is  entitled 
to  all  data  and  information  obtained  or  developed  dur- 
ing the  progress  of  the  engineer's  work  that  may  affect, 
directly,  indirectly  or  incidentally  his  interest  in  the 
particular  project  or  purpose  regarding  which  the  engi- 
neer is  retained,  and  may  properly  call  for  such  further 
data,  details  or  explanations  as  he  may  think  essential 
to  enable  him  to  deal  with  the  contemplated  project 
intelligently." 

"Original  notes,  studies,  documents,  plans,  computa- 
tions, etc.,  relating  to  the  engagement  are  the  property 
of  the  engineer,"  says  the  council,  "but  the  client  is 
entitled  to  such  duplicates  or  abstracts  as  may  be  essen- 
tial or  useful  to  him  in  carrying  out  the  specific  project 
to  which  they  i-elate."  When,  however,  the  engineer  is 
retained  for  personal  service  or  advice  alone,  plans. 
.  documents,  etc.,  prepared  or  secured  by  the  client  at 
his  ovra  expense,  although  advised  or  suggested  by  the 
engineer,  belong  to  the  client. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore^  asked  to  make 
their  letters  short. 


Building  Code  Simplification 

Sir — I  wish  to  commend  your  editorial  on  the  Knicker- 
bocker Theater  disaster.  Whether  other  contributing  causes 
are  found  or  not  in  the  official  investigation  the  points  you 
outline  are  vital.  One  point  especially,  it  appears  to  me, 
needs  emphasis  at  this  time.  It  is  covered  in  the  statement, 
"Fostered  by  excess  of  detail  in  code  requirements  this  de- 
pendence on  formal  rule  needs  to  be  combated  by  simplifi- 
cation of  code  rather  than  increase  of  detail  and  complex- 
ity." 

Something  like  two  years  ago  in  attending  a  gathering  to 
:omplete  a  state  code  the  writer  objected  to  the  tendency 
toward  great  detail  of  specification.  It  is  impossible  and 
undesirable  for  many  reasons,  to  attempt  to  cover  all  pos- 
sible elements  in  a  code.  This  should  be  self-evident. 
Among  other  things  we  restrict  flexibility  and  ingenuity  in 
design  and  discourage  new  developments  in  materials.  It 
takes  the  time  of  state  or  city  administrators  of  the  code 
to  instruct  the  incompetent,  and  leads  to  inefficiency  and  a 
lowering  of  standards  all  along  the  line.  On  the  other  hand 
the  inducement  should  be  towards  improvement  in  plans  and 
workmanship,  and  this  can  come  only  by  the  owner  employ- 
ing competent  engineers   or  architects. 

Our  city  departments  now  spend  much  time  and  money 
in  checking  and  supervising  to  protect  the  public,  including 
the  owner  himself,  against  the  owner's  indiscretion  and 
mistaken  policy  of  economy. 

Compel  the  owner  to  employ  competent  men  and  the  entire 
eky  clears  from  many  disturbing  clouds  at  once. 

Altoona,  Pa.,  Feb.  16.  W.  A.  Hoyt. 


"Wild"  Publicity  on  Licensing 

Sir — There  are  just  three  things  that  it  is  only  fair  to 
call  to  the  attention  of  the  readers  of  your  interesting 
magazine  about  the  editorials  on  page  264  of  the  issue 
of  Feb.  16: 

1.  The  American  Association  of  Engineers  ap- 
proves licensing  for  engineers  and  has  always  done 
so.  This  is  by  action  in  conventions.  Your 
editorial  implies  that  advocating  of  licen.sing  is 
not  the  "mature  judgment  of  the  association." 

2.  Licensing  « ■....  the  issue  at  stake  in  he 
bulletin,  not  the  Knickerbocker  Theater.  It  is 
assumed  the  disaster  was  a  responsibility  of  the 
profession.  The  cure  consistently  advocated  by  the 
American  Association  of  Engineers  has  been  licens- 
ing. The  doctrine  of  "I  told  you  so"  is  always 
justified  and  even  desirable  in  the  case  of  loss 
of  life. 

3.  Your  editorial  assumes  that  I  was  unin- 
formed about  the  disaster.  National  news  services 
were  available  to  mc  which  were  probably  unavail- 
able to  h'n(/itt<jerinff  Nrwx-Rp.cord.  The  building 
failed,  did  it  no^"'  .he  facts  as  stated  were 
correct.  Where  were  they  wrong?  (See  Evgivccr- 
ivp  Scux-Rp.ord,  Feb.  9,  p.  221,  "it  was  flimsy 
and  lacked  bond";  also  Feb.  16,  p.  294.) 

Chicago  Feb.  18,  1922.  C.  R.  Thomas. 

In   Chargf,   Public   Information   Service 

American  As.sociation  of  Engineers 

[The  above  letter  refers  to  an  editorial  under  the  caption 
••'Publicity  Run  Wild."  denouncing  a  circular  in  which  the 
Public  Information  Service  of  the  American  Association 
of  Engineers  exploited  the  Knickerbocker  Theater  calamity 
•«  an  argument  for  licensing. 

The   Knickerbocker  collapse  was  so  grave  that   even   a 


rudimentary  sense  of  fitness  should  have  forbidden  utilizing 
it  for  advertising  or  propaganda,  at  least  until  all  the 
facts  were  known.  Yet  Mr.  Thomas  now  blandly  offers  the 
plea  in  extenuation  that  licensing  was  the  issue  at  stake — 
for  which  stake,   presumably,  anything  goes! 

Its  author  reasons  rather  wilfully.  The  publicity  circular 
not  only  was  headed  "Comment:  Knickerbocker  Theatre 
Collapse.  Licensing  Engineers  and  Architects  Protects 
Public  From  Building  Disasters,"  but  in  its  text  it  as- 
serted that  the  causes  of  the  collapse  would  not  have  existed 
had  licensed  engineers  or  architects  supervised  the  construc- 
tion. But  Mr.  Thomas  now  claims  that  the  Knickerbocker 
Theater  was  not  the  issue.  This  singular  statement  may  be 
chargeable  to  oversight  or  to  disregard  of  the  reader's  point 
of  view. 

He  is  also  somewhat  disingenuous.  The  claims  as  to 
the  cause  of  the  Knickerbocker  failure  were  directly 
followed  by  the  explanation  that  license  laws  prevent  "the 
activities  of  dabblers  and  quacks."  Looking  aside  from 
the  fact  that  even  as  a  general  statement  this  assertion 
is  wild  and  unfounded,  let  us  ask  whether  it  was  really 
meant  to  be  quite  dissociated  in  the  reader's  mind  from 
the  Knickerbocker  case.  We  believe  the  reader  will  not 
fail  to  preceive  its  innuendo  character. 

Mr.  Thomas'  reference  to  "the  doctrine  of  I  told  you  so" 
can  be  interpreted  in  only  one  way:  as  an  allusion  to 
predictions  that  buildings  erected  by  unlicensed  engineers 
are  liable  to  failure,  and  that  correspondingly  the  whole 
of  the  past  work  of  engineers  is  under  suspicion.  This  of 
course  is  pure  efl'rontery,  and  that  of  a  particularly  vicious 
sort.  It  is  of  a  piece,  however,  with  the  tenor  of  the 
circular,  which  represented  an  attempt  to  play  on  the  panic 
susceptibilities  of  the  public  in  order  to  stampede  it  into 
swallowing  the  proposed  cure. 

We  fear  we  must  add  that  our  correspondent  does  not 
deal  very  gently  with  the  truth,  in  his  letter.  We  wrote, 
"the  public  will  take  the  press  bulletin  as  representative  of 
the  matured  judgment  of  the  association."  'This  he  distorts 
into  the  alleged  charge  that  "advocating  of  licensing  is 
not  the  mature  judgment  of  the  association,"  a  version 
hardly  explainable  on  the  ground  of  error  in  reading. 

Strenuous,  serious-minded  effort  backed  by  the  full 
strength  of  public  and  professional  support  was  necessary 
immediately  after  the  Knickerbocker  collapse,  to  shed  light 
on  the  obscure  facts  of  the  accident.  The  Washington 
chapter  of  the  association  took  up  a  share  of  the  work 
right  manfully.  How  mischievous  a  frivolous  publicity 
blurb  may  prove  under  such  circumstances  is  well  appre- 
ciated by  the  men  who  were  on  the  ground.  To  the  credit 
of  the  association  be  it  said  that  the  efforts  of  its  Washir.g- 
ton  chapter  were  not  the  least  contribution  to  the  result 
now  being  reached  in  clearing  up  the  case;  but  no  thanks 
to  the  publicity  blurb  for  this! 

This  is  not  the  place  to  discuss  licensing.  But  we  believe 
that  many  of  our  readers  will  join  Kvqitirrrivg  S'rva- 
Remrd  in  the  hope  that  licensing  may  be  saved  from  some 
of  its  friends  and  publicity  managers. — Editor.] 


Questions  Value  of  Licensing  Laws 

Sir — I  have  read  with  interest  a  letter  addressed  to  you 
by  L.  G.  Smith  of  Montgomery,  Ala.,  entitled  "Against 
Engineer  Licensing  Laws."  [Engineering  News-Record, 
Feb.  16,   1922,  page  292.] 

I  am  in  hearty  accord  with  Mr.  Smith's  position.  I 
have  never  been  able  to  understand  why  the  engineers  of 
this  country  have  not  protested  against  the  enactment 
of  licensing  laws  throughout  the  state's.  It  cannot  be 
shown  that  the  licensing  laws  fnr  doctors,  operating  engi- 
neers and  firemen,  barbers,  plumbers  and  other  "profes- 
sions" have  resulted  in  any  public  good.  The  present 
licensing  laws  for  engineers  that  have  been  enacted  in 
various  states  are  absolut<>ly  of  no  use  so  far  as  the  public 
is  concerned  and  they  cause  the  engineers  throughout  the 
country  a  great  deal  of  trouble  because  of  the  m-ressity 
of  obtaining  licenses  in  different  states  where  an  engineer 
wishes  to  practice.  The  mere  examination  and  granting 
of  a  license   to  an  engineer  by  a  board   in  any  slate  ^loes 
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not  and  cannot  insure  that  that  engineer  or  architect  will 
design  and  supervise  the  construction  of  buildings  always 
in  a  safe  and  reasonable  manner.  I  know  many  men  who 
are  better  qualified  to  supervise  the  construction  of  build- 
ings because  of  their  long  experience  in  construction  than 
many  engineers  who  have  obtained  licenses  in  the  various 
states. 

I  have  never  yet  found  an  engineer  of  experience  who 
was  in  favor  of  the  licensing  law.  S.  M.  GREEN. 

Springfield,  Mass.,  Feb.  22. 


Molded  vs.  Core  Specimens  of  Concrete 

Sir — I  note  in  Engineering  Neivs-Record,  Jan.  26,  p.  165, 
a  letter  from  Fred  Kellam,  testing  engineer  of  the  Indiana 
State  Highway  Department  on  my  article  in  the  issue  of 
Jan.  12,  p.  73. 

Such  a  simple  solution  as  given  by  Mr.  Kellam  would  be 
rather  encouraging  in  studying  our  concrete  variables  by 
means  of  utilization  of  a  very  broad  formula,  but  unfortu- 
nately I  find  many  errors  in  Mr.  Kellam's  method.  For 
instance,  reference  is  made  to  a  publication  by  Professor 
Abrams  in  Proceedings  of  the  American  Society  for  Test- 
ing Materials,  1918,  Part  II.  Twd  formulas  are  quoted 
which  I  would  say,  from  consulting  this  publication,  are 
derived  from  Figs.  13  and  16.  Fig.  13  contains  curves 
drawn  from  tests  performed  at  the  University  of  Illinois, 
representing  1:2:4  concrete  of  a  normal  consistency  stored 
under  moist  conditions.  Fig.  16  is  plotted  from  Prof. 
Morsch's  test,  and  represents  1:21 :5  concrete.  No  special 
reference  is  made  in  this  case  to  storage,  but  I  presume 
it  is  under  normal  laboratory  moist  storage  conditions. 

It  seems  to  me  as  though  an  undue  license  has  been  taken 
in  comparing  the  data  which  I  published,  which  is  a  1:2:3 
concrete  with  a  1:2:4  and  1:2J:5,  and  finally  determining 
that  the  1:2:3  should  be  a  mean  value. 

Attention  is  called  to  Mr.  Kellam's  Table  A  which  was 
compiled  from  Table  I  of  my  article.  In  Table  A  a  mean 
compressive  strength  is  developed  with  the  age  as  con- 
stant, no  recognition  is  apparently  taken  of  the  fact  that 
my  table  represented  a  series  of  tests  from  fourteen  dif- 
ferent projects,  noted  in  the  table  as  "Series  Number."  I 
took  great  pains  to  quote  maximum  and  minimum  values 
in  the  table  so  that  a  reader  would  not  be  misled  regard- 
ing the  mean  value.  The  mean  compressive  strength  as 
given  in  Table  A  by  Mr.  Kellam  is  really  a  mean  derived 
from  a  mean  with  no  recognition  taken  of  any  variables 
but  age. 

For  further  enlightenment  on  this  subject  I  wish  to  submit 
the  following  tabulation  which  contains  the  strength  data 
with  the  ages  of  individual  specimens  which  are  taken 
from  Table  II  of  my  article.  There  might  have  been  some 
justification  if  Mr.  Kellam  used  this  Table  II  as  a  basis 
for  his  Table  A,  in  that  at  least  these  are  all  from  one 
project;  but  even  under  such  conditions,  inspection  of  the 
last  column  labeled  "per  cent  increases  compression  over 
28-day  specimens,"  should  be  indicative  to  any  engineer, 
regardless  of  his  test  experience,  that  averages  in  such 
cases  are  artifical  values.  It  will  be  noted  that  the 
strength  increases  from  4.5  per  cent  to  IKJTs  per  cent 
regardless  of  age.  Average  results  from  such  data  is 
not  only  unreliable,  but  misleading. 

TABLE   X.     COMPARATIVE    STRENGTH    MOLDED    AND    DRILLED 
CONCRETE  SPECIMENS 


In  submitting  my  article  on  the  relation  between  molded 
and  core  concrete  specimens,  I  wished  to  bring  out  several 
points,  one  was  that  molded  specinijens  are  not  a  positive 
indicator  of  the  strength  of  concrete  in  place,  as  determined 
by  the  drilled  specimens.  An  inspection  of  Table  II  readily 
indicates  this.  Further  I  stated  that  the  general  tendency 
of  concrete  drilled  from  the  structure  is  to  show  a  higher 
test  in  compression  than  the  preliminary  molded  specimen 
would  indicate.  This  can  also  be  readily  seen  by  inspection 
of  both  Tables  I  and  II,  especially  noticeable  in  Table  II 
that  all  the  drilled  specimens  are  about  4,000  lb.  and  over. 
This  strength  is  not  indicated  in  the  molded  specimens,  in 
fact  there  seems  to  be  a  tendency  for  low  molded  specimens 
to  show  a  high  gain  which  would  be  readily  seen  in  the 
accompanying  table. 

Also  I  wish  to  forcibly  present  the  fact  that  we  are  not 
at  the  stage  of  concrete  design  where  we  cat.  pre-determine 
the  strength  in  the  finished  structure  from  a  molded 
specimen. 

Oftentimes  individual  tests  or  a  series  of  tests  represent 
the  quality  of  the  concrete  laid  on  a  project.  This  may  vary 
in  different  locations  of  the  same  project,  and  under  such 
conditions  an  average  of  the  results  of  such  tests  give  a 
false  value.  Now  if  we  were  to  consider  averages  on  tests 
taken  from  different  projects  where  the  variables  are  in- 
creased, the  error  would  be  multiplied  to  a  considerable 
extent.  '  H.  S.  Mattimore, 

Harrisburg,  Pa.  Engineer  of  Tests, 

Jan.  31.  Pennsylvania  State  Highway  Dept. 

Fall  Extension  of  Irrigation  Season 
on  Valier  Project,  Montana 

Sir — Irrigation  engineers  in  the  irrigated  districts  of  the 
Northwestern  United  States  and  in  Canada,  where  the 
irrigation  season  is  short,  may  be  interested  in  a  change 
in  the  irrigation  season  by  the  Montana  Carey  Land  Board 
on  Feb.  10,  on  petition  of  settlers  representing  80  per  cent 
of  the  76,000  acres  thus  far  sold  in  the  Valier  Project.  The 
season  will  continue  to  open  on  May  1  but  its  closing  time 
will  be  changed  from  Sept.  15  to  Oct.  15,  thus  insuring  a 
large  fall  acreage  irrigated  and  a  greater  utilization  of 
the  water  supply  without  additional  construction  outlay. 
From  Aug.  15  to  Sept.  15,  the  water  will  be  shut  off,  thus 
affording  an  opportunity  to  do  a  large  part  of  the  main- 
tenance work.  George  Ebner, 

Valier,  Mont.,  Operating  Engineer, 

Feb.  11.  Valier-Montana  Land  &  Water  Co. 
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Aerial  Photography  in  Map-Making 

Sir — I  am  obliged  to  you  for  calling  my  attention  to  an 
article  in  the  Feb.  2  issue  of  Engineering  News-Record, 
p.  194,  on  "Uses  of  Aerial  Photography  in  Map  Making."  I 
had  seen  the  article  before  but  had  not  been  able  to  read  it 
carefully  and  had  not  noticed  the  statement  concerning  work 
of  this  kind  alleged  to  have  been  done  by  the  Reclamation 
Service  of  the  Canadian  Government. 

If  the  Canadian  Reclamation  Service  had,  as  reported, 
photographed  approximately  1,000,000  acres  of  land  in  con- 
nection with  a  proposed  drainage  project,  I  have  no  doubt 
that  many  of  your  readers  would  be  interested  in  learning 
more  about  our  methods  and  the  results  obtained.  As  a 
matter  of  fact,  however,  the  report — like  the  famous  one 
concerning  Mark  Twain's  death — was  "greatly  exaggerated." 
The  facts  are   as  follows: 

We  are  conducting  surveys  to  determine  the  feasibility 
of  draining  a  very  large  tract  of  overfowed  land  lying 
between  the  Saskatchewan  and  Carrot  rivers  in  the  prov- 
inces of  Manitoba  and  Saskatchewan.  The  tract  contains, 
roughly,  some  900,000  acres.  The  interior  of  this  tract  is 
practically  inaccessible  except  in  winter,  when  the  swamps 
and  sloughs  are  frozen.  During  the  summer  season  the 
water  in  many  places  is  not  deep  enough  to  permit  of  the 
use  of  boats  or  canoes,  while  the  water  and  deep  mud  make 
walking  practically  impossible.  The  dMiculty  of  surveying 
lands  of  this  class  will  be  readily  appreciated. 

The  engineer  in  charge  of  this  work,  G.  F.  Horsey,  was 
at  the  Pas,  Manitoba,  when  a  seaplane,  operated  by  officers 
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of  the  Canadian  Air  Force  arrived,  and  he  was  fortunately 
able  to  arrange — purely  as  a  matter  of  courtesy — for  an 
observation  trip  over  a  part  of  the  district  which  he  was 
engaged  in  surveying.  The  actual  trip  lasted  only  two 
hours  and  covered  approximately  120  miles.  1  quote  the 
following  from  Mr.  Horsey's  letter  to  me  under  date  Oct.  6, 
1921: 

"I  cannot  speak  too  highly  of  the  benefit  derived  from  a 
flight  of  this  kind  in  connection  with  survey  work  on  a 
project  of  the  magnitude  of  the  proposed  Carrot  River  Tri- 
angle drainage  project,  involving  as  it  does,  an  area  of  from 
800,000  to  900,000  acres,  a  large  part  of  which  is  practi- 
cally inaccessible  in  the  summer  season  on  account  of  the 
flooded  condition  of  the  interior.  Much  of  this  district  is 
unsurveyed  and  very  little  information  regarding  the  topo- 
graphical features  is  obtainable  without  running  a  traverse 
survey.  From  the  air  various  drainage  channels  in  the 
interior  can  be  seen  quite  distinctly,  and  information  of  this 
kind  would  prove  of  great  value  in  determining  to  a  large 
extent  where  it  would  be  necessary  to  run  our  interior 
traverse  lines  and  where  lines  would  not  be  necessary, 
thereby  saving  time  and  money.  Information  regarding  the 
timber  in  the  interior  could  also  be  obtained. 

"I  do  not  wish  to  convey  the  idea  that  numerous  flights 
of  this  kind  would  obviate  the  necessity  of  making  a  detailed 
survey  of  a  lai-ge  drainage  project,  as  distance,  area,  and 
rise  and  fall  in  land  could  only  be  obtained  by  running 
traverse  lines  and  levels  over  the  district;  but  I  do  think, 
in  possibly  half  a  dozen  flights,  the  whole  CaiTot  River  tri- 
angle could  be  covered,  and  this  would  be  of  great  assistance 
in  enabling  the  engineers  engaged  on  the  work  to  get  a 
general  idea  of  the  interior  in  a  short  space  of  time  and 
would  prove  of  value  in  planning  the  general  layout  of  the 
work. 

"From  my  personal  experience  I  feel  confident  that  I 
obtained  more  general  information  of  the  area  covered  in 
the  two  hours'  flight  that  I  made  in  the  air  than  I  could 
have  learned  in  a  month's  trip  on  foot  in  the  late  fall  or 
winter,  during  which  seasons  only,  is  it  possible  to  travel  in 
this  section." 

I  do  not  know  that  the  information  I  have  been  able  to 
give  you  will  be  of  general  interest  to  any  considerable 
number  of  your  readers,  but  I  am  desirous  of  clearing  up 
any  misapprehension  that  may  exist  in  the  minds  of  your 
reader.;  due  to  the  inaccurate  statement  contained  in  the 
article  of  Feb.  2.  E.  F.  Drake, 

Ottawa,  Canada,  Director,  Reclamation  Service, 

'^eb.  24.  Department  of  the  Interior. 


Concrete  Flumes  on  the  King  Hill  Project 

Sir — I  am  very  much  interested  in  the  article  which 
appeared  in  Engineering  Newx-Ricord,  Dec.  8,  1921, 
p.  196,  written  by  Walter  Ward  of  the  King  Hill  Project. 
At  the  outset  of  that  paper  Mr.  Ward  discusses  semi- 
circular wood-stave  flume  and  galvanized  flume  as  com- 
pared with  cincrete  flume.  Based  on  the  estimates  of  cost 
as  prepared  by  him  in  1917,  he  concludes  that  the  concrete 
flume  would  be  the  chi/apest  type  of  construction.  Informa- 
tion on  the  following  points  would  be  enlightening: 
[Questions  are  noted  in  Mr.  Ward's  letter  followed  by 
his  answers. — Editor.] 

In  view  of  the  article  [on  "Nashville  Concrete  Bridges 
Show  Serious  Deterioration. " — Ed.]  appearing  in  the  same 
issue  on  pngi-  934,  and  the  past  experience  that  the  Reclama- 
tion Service  has  had  with  concrete  flume  structures,  I  am 
somewhat  surprised  at  Mr.  Ward's  assumptions  as  to  the 
length  of  Life  and  co.st,  full  consideration  being  given  to 
the  cost  of  maintenance  during  the  useful  life  as  assumed. 

E.  .1.  Bartells, 
Seattle,  Wash.,  Dec.  29,  1921.  Consulting  Engineer. 


Sir — Referring  to  the  letter  from  Mr.  Bartells,  asking 
certain  questions  relative  to  the  article  on  flumes  in 
Enginecritif/  .\e)rit-Record.  I  am  submitting  belowr  p.nswers 
to  the  question.^: 

Q.     What    type    of    semi-circular    wood-stave    flume 

Aas  contemplated  ? 


A.  Estimates  were  made  on  untreated  wood-stave 
flumes  of  both  fir  and  redwood.  The  estimated  cost 
of  $9.20  per  lin.ft.  mentioned  in  the  article  was  based 
on  untreated  fir  stave  flume  of  the  usual  type  of  which 
a  considerable  quantity  was  later  installed  on  the  King 
Hill  Project  for  flume  on  trestle. 

Q.  On  what  data  did  he  base  his  assumption  of  a 
life  of  20  years  for  wood-stave  flume  and  galvanized 
metal  14-gage? 

A.  The  life  of  20  years  for  untreated  stave  flume 
was  based  largely  on  the  condition  of  untreated  wood- 
stave  pipes  (installed  above  ground)  of  known  age  on 
the  King  Hill  Project  and  other  projects  of  che  Rec- 
lamation Service.  It  was  also  based  on  a  careful 
investigation  of  two  installations  of  untreated  wood- 
stave  flume,  one  of  redwood  staves  which  had  reached 
about  the  end  of  its  useful  life  after  21  years,  and 
another  of  fir  staves  which  required  building  with 
36  per  cent  of  the  staves  replaced  after  12  years. 
At  the  time  the  estimates  on  these  flumes  were  pre- 
pared (1917)  treated  stave  flumes  had  never  to  my 
knowledge  been  used  for  flume  purposes  and  to  only  a 
very  limited  extent  for  wood-stave  pipe.  Treated  staves 
were,   therefore,  •  not   considered  for  these  flumes. 

The  life  of  20  years  for  14-gage  galvanized  metal 
flume  was  based  on  the  known  life  and  estimated 
remaining  life  of  metal-flume  installation  on  many  of 
the  Reclamation  Service  and  other  projects.  In  fi.xing 
the  comparatively  long  life  for  both  metal  flume  and 
untreated  wood-stave  flume,  it  was  contemplated  that 
a  considerable  amount  of  maintenance  work  would  be 
necessary.  The  estimated  capitalized  costs  included 
a  liberal  amount  for  maintenance. 

Q.  Have  the  data  now  in  possession  of  the  Reclama- 
tion Service  on  metal  flumes  been  available  to  Mr. 
Ward? 

A.  As  most  of  the  data  on  metal  flumes  have  been 
collected  during  the  past  few  years  these  data  were 
not  available  in  1917  when  the  comparative  estimates 
on  these  flumes  were  prepared. 

Q.  How  is  the  useful  life  of  50  years  for  concrete 
flume  arrived  at? 

A.  This  estimate  of  the  useful  life  of  concrete  was, 
of  course,  based  on  the  best  judgment  of  the  engineers 
of  the  Reclamation  Service,  having  in  mind  the  local 
conditions  and  materials  available  on  the  King  Hill 
Project.  The  concrete  in  the  flumes  is  heavily  rein- 
forced and  of  rich  mixture,  and  it  is  my  personal 
opinion,  after  completing  the  construction  of  these 
flumes,  that  their  useful  life  will  be  very  much  gx'eater 
than  50  years. 

Q.  Mr.  Ward  states  that  all  estimates  were  based 
on  a  carrying  capacity  of  300  sec. -ft.  Was  there  any 
allowance  made  in  the  cross-sectional  area  for  the 
diff'erent  types  of  flume  due  to  the  diff"erence  in  the 
resistance  to  flow  of  water?  Was  this  factor  included 
in  the  cost? 

A.  The  estimates  for  the  different  types  were  based 
on  designs  of  equal  capacity  using  different  values  of 
Kutter's  n  and  the  costs  were  therefore  compared  on 
a  fair  basis. 

In  the  last  paragraph  of  Mr.  Bartells'  letter  he  refers  to 
the  past  ejtperience  of  the  Reclamation  Service  with  con- 
crete flumes.  From  a  letter  received  by  me  from  Mr. 
Bartells  it  is  understood  that  he  has  in  mind  the  necessary 
enlargement  of  the  concrete  flume  on  the  Tieton  Unit  of 
the  Yakima  Project.  The  enlargement  of  this  flume  was 
due  to  the  fact  that  Kutter's  n  was  originally  assumed 
too  low  and  it  was  in  no  way  necessitated  by  any  failure 
of  the  concrete  in  the  flumi'.  Some  maintenance  work 
was  done  on  the  flume  at  the  time  of  its  enlargement; 
however,  the  concrete  in  this  flume  is  known  to  be  in 
excellent  condition  after  14  years. 

Walter  Ward. 
Project  Manager, 

King  Hill.  Idaho,  Jan.  23.  U.  S.  Reclamation  Service. 
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Vast  Supplies  of  Water 
for  Jersey  District 

Hazen    Reports    on    Additional    Project 

for  5,600,000  People  in  Metropolitan 

Area  in  1970 

Three  times  the  water  needed  to  sup- 
ply the  population  of  the  New  Jersey 
Metropolitan  District  in  1970,  or  2,500 
m.g.d.  for  an  estimated  population  of 
5,600,000,  could  readily  be  provided  by 
supplementing  existing  supplies  by  ad- 
ditional reservoirs  and  conduits,  and 
still  leave  untouched  a  large  possible 
supply  in  the  southern  part  of  the 
state,  according  to  a  report  by  Allen 
Hazen,  of  Hazen,  Whipple  &  Fuller, 
New  York  City,  submitted  to  the  New 
Jersey  Board  of  Conservation  and  De- 
velopment. 

To  raise  the  present  yields  to  the  820 
m.g.d.  needed  in  1970  the  choice  among- 
several  possibilities  lies  between  a  res- 
ervoir on  the  Lower  Passaic,  to  be 
formed  by  a  long  dam  at  Little  Falls, 
and  a  short  dam  on  the  Upper  Passaic, 
at  or  near  Millington,  with  filtration  in 
either  case.  The  Passaic  Great  Reser- 
voir ,  above  Little  Falls,  would  not  only 
provide  a  large  water  supply,  but  it 
would  also  solve  the  Passaic  flood  prob- 
lem— a  smaller  reservoir  for  flood  pro- 
tection was  proposed  here  after  the 
great  flood  of  1903 — and  would .  elimi- 
nate large  areas  of  mosquito  breeding- 
grounds,  but  this  project  would  require 
a  large  outlay  at  the  start,  long  before 
all  the  stored  water  would  be  needed 
for  consumption.  The  Upper  Passaic, 
or  Long  Hill  Reservoir,  has  the  advan- 
tages of  ( 1 )  proximity  to  the  great  cen- 
ters of  consumption — a  tunnel  only  19 
miles  long  would  reach  Jersey  City, 
passing  beneath  Newark  en  route — and 
(2)  of  low  initial  cost,  since  the  reser- 
voir named  would  be  only  the  first  of  a 
series  extending  westward  to  within  a 
mile  of  the  Delaware  River,  from  which 
large  volumes  could  be  pumped  to  the 
most  westward  reservoir  and  flow 
thence  by  gravity  through  various  aque- 
ducts, streams  and  reservoirs  to  the 
Long  Hill  Reservoir.  Further  details 
from  Mr.  Hazen's  report  will  be  printed 
in  a  later  issue. 


Reports  on  Large  Reclamation 
Project  in  Washington 

A  project  contemplating  the  irriga- 
tion of  2,000,000  acres  of  arid  land  in 
the  central  part  of  the  State  Washing- 
ton by  pumping  water  from  the  Co- 
lumbia River  into  a  coulee,  which  will 
form  the  main  supply  canal  is  the  sub- 
ject of  a  report  to  the  State  Depart- 
ment of  Conservation  and  Development, 
just  completed  by  Willis  T.  Batcheller, 
consulting  engineer,  of  Seattle.  About 
1,500,000  hp.  will  be  required  for  pump- 
ing purposes  and  additional  amounts 
of  commercial  power  up  to  1,000,000 
hp.  can  be  economically  developed  at 
the  proposed  site.  Mr.  Batcheller's 
'  report  is  now  being  reviewed  by  Gen. 
George  W.  Goethals,  who  is  spending 
several  weeks  in  .Spokane. 
372 


Bids  on  168-Mile  Road  Job 
in  Arizona 

iBi/  wire  to  Engineering  News-Record) 

Bids  for  the  construction  of  168 
mdles  of  highway  in  Maricopa 
County,  Arizona,  were  opened  Feb. 
27. 

Tvvohy  Bros.,  Phoenix,  were  low 
on  concrete  at  following  unit  prices 
per  square  yard:  6-in.,  $2.31;  5-in. 
$2.02.  The  Independent  Asphalt 
Paving  Co.,  Seattle,  bid  as  follows: 
6-in.,  $2.51;  5-in.,  $2.28.  The  bid 
of  the  Warren  Construction  Co., 
Portland,  was:  6-in.,  $2.49;  5-in., 
$2.29. 

The  asphalt  bids  were:  California 
Construction  Co.,  San  Francisco,  6- 
in.  asphaltic  concrete,  $2.00;  5-in., 
$1.75.  Wai-ren  Construction  Co.,  6- 
in.  asphaltic  concrete,  $2.10:  5-in., 
$1.91;  Bitulithic,  6-in.,  $2.21;  5-in. 
$2.0L 

It  is  expected  that  the  Maricopa 
County  Commission  will  make  an 
award  this  week. 


Katy  To  Build  $3,000,000  Terminal 
Yards  and  Shops  in  Texas 

Announcement  has  been  made  that 
the  Missouri,  Kansas  &  Texas  Railroad 
of  Texas  will  soon  begin  construction 
on  a  $3,000,000  terminal  in  Denison, 
consisting  of  a  double-hump  switching 
yard,  roundhouse,  shops,  storerooms, 
warehouses,  fuel-oil-storage  tanks  and 
other  facilities,  which,  when  completed, 
will  cover  some  400  acres.  The  contract 
for  grading  the  yards  and  the  concrete 
work  has  been  let  to  the  Cummins  Con- 
struction Co.,  of  Cleveland,  Ohio,  and  it 
is  estimated  that  it  will  require  18 
months  to  complete  the  terminal. 

The  Katy  is  constructing  this  termi- 
nal to  facilitate  the  handling  of  heavy- 
freight  business  from  and  to  Texas 
with  the  highest  efficiency  and  a  lower 
cost.  The  yards  proper  will  extend  ap- 
proximately 3  miles  in  length  and  about 
2  miles  at  the  widest  point,  making 
them  the  largest  west  of  the  Mississippi. 

The  new  yards  will  begin  about  a 
half  a  mile  west  of  the  city  limits,  ex- 
tending toward  Pottsboro,  and  a  new 
freight  line  right-of-way  will  run  from 
the  new  terminal  to  Pottsboro. 


Mechanical  Engineers  To  Hold 
Standardization  Conference 

The  American  Society  of  Mechanical 
Engineers  will  take  up  the  question  of 
standardization  and  research  at  a  five- 
day  meeting  to  be  held  in  Atlanta,  Ga., 
beginning  May  8.  In  a  recent  survey 
of  engineering  and  industrial  standard- 
ization, the  society  urges  industrial 
leaders  to  give  serious  study  to  German 
plans.  It  is  presumed  that  a  large  part 
of  the  discussion  to  be  undertaken  at 
Atlanta  will  be  based  upon  compari- 
sons of  European  and  American  stand- 
ardization plans  and  practices. 

E.  C.  Peck  of  Cleveland  is  chairman 
of  the  standardization  committee  of  the 
sot let v. 


Practising  Engineers  Meet 
To  Discuss  Problems 

Engineers  as  Advertisers — Selling  Serv- 
ices— Retainers  and   Standard 
Fees — Licensing  Laws 

How  an  engineer  in  private  practice 
may  secure  publicity  and  solicit  work 
and  how  fees  for  engineering  services 
may  be  reg-ulated  were  the  main  fea- 
tures of  a  meeting-  of  practising  engi- 
neers held  in  Chicago  Feib.  22,  at  the 
call  of  the  American  Association  of  En- 
gineers. The  attendance  was  disap- 
pointing, barely  a  score  of  engineers 
being  present  at  the  two  sessions  pre- 
sided over  by  Lamgdon  Pearse,  sanitary 
engineer  of  the  Sanitary  District  of 
Chicago. 

The  difference  between  publicity  and 
advertising  and  the  tendency  of  the 
practising  engineer  to  shun  the  latter 
while  courting  the  former  were  shown 
by  Morris  W.  Lee,  vice-president  of  the 
engineering  fim,  -  Frank  D.  Chase, 
Inc.  An  engineer  may  circulate  copies 
of  article.s  (perhaps  written  by  himself) 
descrihing  his  works,  but  he  will  limit 
his  newspaper  advertising  to  a  small 
card  and  will  not  mention  his  work. 
Mr.  Lee  advocated  a  more  extensive  use 
of  personal  advertising  in  technical 
papers,  pointing  out  that  greater  pub- 
licity for  engineering  work  will  not  only 
benefit  the  engineer  but  will  have  a 
valuable  educational  effect  upon  clients 
and  public  opinion. 

Whether  engineers  are  business  or 
professional  men  Vfias  a  question  pro- 
pounded by  one  speaker,  who  took  the 
position  that  the  engineer  is  a  business 
man,  and  as  such  should  advertise 
freely.  But  another  speaker  countered 
by  quoting  restrictive  rules  of  certain 
codes  of  ethics.  How  to  sell  engineer- 
services  was  the  subject  of  a  paper  by 
Paul  E.  Green,  consulting  engineei-. 
This  supplemented  Mr.  Lee's  paper  and 
abstracts  of  both  -will  appear  in  a  later 
issue. 

Standard  for  Fees 

That  the  limits  of  compensation  are 
the  value  of  service  to  the  client  and 
the  cost  of  service  to  the  engineer  was 
a  point  made  by  Gardner  S.  Williams, 
Ann  Arbor,  Mich.,  in  a  paper  on  stand- 
ards of  services  and  fees.  All  but  the 
simplest  cases  involve  judgment,  which 
is  the  result  of  training,  ability  and 
experience.  Since  this  introduces  the 
item  of  individuality,  any  schedule  of 
fees  must  be  for  minimum  fees.  Main- 
tenance of  fees  requires  such  coopera- 
tion among  engineers  as  will  prevent 
undeiibidding  and  rate-cutting.  The 
engineer  of  special  attainments  should 
capitalize  these  by  demanding-  higher 
pay,  but  too  frequently  he  acts  on  the 
assumption  that  his  high  attainments 
enable  him  to  do  work  for  lower  pay. 
In  the  same  way,  an  engineer  employed 
by  a  state  or  municipality  for  a  portion 
of  his  time  as  a  consultant,  Mr.  Wil- 
liams maintained,  should  not  underbid 
his  fellows  and  deprive  them  of  ligiti- 
mate  return,  'because  his  possession  of 
a  salary  enables  him  to  do  outside  work 
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Philadelphia  Engineers  to  Enter 
Local  Zoning  Campaign 

A  joint  meeting  to  consider  the  zon- 
ing situation  in  Philadelphia,  including 
the  strong  opposition  which  has  tem- 
porarily blocked  the  proposed  zoning 
ordinance  recently  submitted  to  the 
City  Council,  is  to  be  held  on  March 
6  under  the  combined  auspices  of  the 
Engineers'  Club  of  Philadelphia,  the 
Philadelphia  sections  of  the  American 
Society  of  Civil  and  of  Mechanical 
Engineers,  the  Real  Estate  Board,  and 
other  interested  bodies. 


more  cheaply.  Mr.  Williams  referred 
to  well-known  conditions  of  extreme 
variations  of  bids  made  in  open  competi- 
tion. He  suggested  that  to  ensure  ade- 
quate compensation  for  services,  the 
principles  of  a  retainer  fee  may  well 
be  adopted,  particularly  in  consulting 
practice.  This  fee  might  be  from  $500 
for  3-day  ser\'ice  up  to  $2,500  for  10- 
day  ser%-ice,  this  to  be  followed  by  a 
per-diem  charge  of  say  $100,  plus  ex- 
penses. As  long  as  the  engineer  works 
3nly  for  per-diem  payment,  his  compen- 
sation is  measured  by  physical  output 
rather  than  by  mental  attainment. 

In  the  discussion,  L.  K.  Sherman, 
Chicago,  di\'ided  practising  engineers 
into  three  classes:  (1)  The  man  with 
an  office  and  established  business;  (2) 
the  man  in  salaried  position  who  takes 
private  work  on  the  side;  (3)  the  man 
out  of  work  who  is  trying  to  pick  up 
some  practice.  He  agreed  with  Mr. 
Williams  that  the  basis  of  fees  should 
be  the  value  of  service  to  the  client 
and  not  simply  the  cost  of  the  service, 
but  in  general  only  the  latter  is  con- 
sidered. In  Mr.  Sherman's  opinion  en- 
gineers are  tending  toward  the  estab- 
lishment of  business  organizations  to 
regulate  practice,  as  in  other  lines  and 
professions.  He  suggested  that  such  an 
organization  should  be  composed  ex- 
clusively of  practising  engineers.  It 
was  contended  by  D.  B.  Luten,  Indian- 
apolis, that  the  establishment  of  mini- 
mum fees  is  not  in  the  public  interest. 

Cost  Accounting 

Cost  accounting  for  engineering  serv- 
ice was  discussed  in  a  paper  by  Arthur 
L.  MuUergren,  Kansas  City,  who  was 
followed  by  Clarence  W.  Hubbell,  De- 
troit, with  a  talk  on  the  computing  of 
an  engineer's  income  tax.  Both  of 
these  papers  led  to  discussions  on 
vexed  points.  Discussion  on  engineers' 
license  laws  followed  the  reading  of  a 
letter  from  C.  S.  Hammatt,  presideni 
of  the  National  Council  of  Engineering 
Examiners.  Concerning  state  recipro- 
city for  licensed  engineers,  Mr.  Ham- 
matt  explained  that  since  there  is  no 
uniformity  in  legislation  for  licensing 
or  registration  there  is  no  reciprocity, 
although  the  various  state  laws  aim  to 
provide  for  it.  Even  for  the  states 
which  have  become  members  of  the  Na- 
■>nal   Council  of  State  Boards  of  Ex- 

iiners  this  reciprocity  cannot  exist 
:ntil  the  Council  agrees  upon  a  uni- 
form set  of  requirements.  Mr.  Luten 
suggested  that  contractors  might  in 
some  cases  be  classed  as  engineers  and 
he  remarked  that  a  large  proportion  of 
accidents  on  construction  work  are  due 
to  the  temporary  structures  employed. 

Mr.  Williams,  in  the  paper  noted 
above,  stated  that  a  law  which  says  all 
i  engineers  are  equal  cannot  assist  in  es- 
tablishing standards  worth  maintaining. 


Urges  Federal  Action  to  Advance 
Commercial  Air -Transport 

Broad  enabling  legislation  to  cover 
the  field  of  commercial  aeronautics  is 
advocated  by  the  board  of  directors  of 
the  Chamber  of  Commerce  of  the  United 
States,  which  has  authorized  the  depart- 
ment of  transportation  and  communica- 
tion of  the  chamber  to  interest  itself 
actively  in  the  subject. 

A  report  of  the  department  advisory 
committee  recommends  basic  national 
legislation  to  provide  for  the  adoption 
and  administration  of  an  aeronautic 
code,  promotion  "by  the  Department  of 


Port  Authority  Plans 
Approved 

Authority  to  proceed  with  its 
comprehensive  plan  for  the  de- 
velopment of  New  York  Harbor 
has  been  granted  to  the  Port  of 
New  York  Authority  by  the  states 
of  New  York  and  New  Jersey, 
Governor  Miller  having  signed  the 
New  York  bill  on  Feb.  24.  and 
Governor  Edwards  having  signed 
for  New  Jersey  on  Feb.  25. 

The  plan  of  the  Port  Authority 
was  described  in  Engineering 
News-Record  of  Jan.  5,  1922,  p.  26. 
Under  the  terms  of  the  acts  the 
Port  Authority  has  no  power  to 
raise  money  by  taxation  or  by 
pledging  the  credit  of  either  state. 
It  must  finance  its  operations  out 
of  the  proceeds  of  bonds  based  on 
the  improvement  itself  and  sold  to 
the  investing  public.  Each  state 
has  appropriated  $100,000  to  meet 
the  expenses  of  the  Port  Authority 
during  the  current  year. 


Commerce  of  the  development  and  regu- 
lation of  interstate  and  foreign  com- 
mercial air  transport,  intra-state  action 
to  conform  to  federal  legislation  and 
encouragement  of  public  support  for  the 
movement. 

Among  the  specific  and  practical 
steps  that  have  been  suggested  are  the 
cooperation  of  localities  in  providing 
properly  equipped  air-harbors  and  air- 
lanes,  provision  by  the  federal  govern- 
ment of  acrological  and  radio  brt#ad- 
casting  ser\'ice  and  continuance  of  the 
pioneer  development  vwrk  of  the  U.  S. 
Air  Mail  until  further  progress  shall 
have  made  it  possible  for  private  enter- 
prise to  assume  this  task. 

Advisory  Committee  Named 

The  department  advisory  committee 
that  has  been  considering  the  subject 
consists  of  Howard  Elliott,  chairman  of 
the  board.  Northern  Pacific  Railway 
Co.,  Lewis  B.  Stilwell,  consulting  engi- 
neer, A.  J.  Brosseau,  president,  Inter- 
national Motor  Co.,  J.  J.  Carty,  vice- 
president,  American  Telephone  &  Tele- 
graph Co.,  B.  F.  Cresson,  Jr.,  chief  en- 
gineer, The  Port  of  New  York  Au- 
thority, Edwin  O.  Edgerton,  president, 
F.ast  Bay  Water  Co.,  San  Francisco, 
Douglas  A.  Fiske,  president  Northwest 
Terminal  Co.,  Minneapolis,  Philip  H. 
Gadsden,  vice-president.  United  Gas 
Improvement  Co.,  George  A.  Post, 
president,  Hudson  River  Bridge  &  Ter- 
minal Assn.,  H.  H.  Raymond,  president, 
Clyde  Line,  Wilmer  W.  Salmon,  presi- 
dent, .General  Railway  Signal  Co., 
Lucius  Teter,  presidfnt,  Chicago  Trust 
Co.,  J.  M.  Whitsitt,  president,  The  Caro- 
lina Co.,  and  J.  Rowland  Bibbins,  de- 
partment manager. 


Minnesota's  Ten  Federated 
Societies  Meet 

Engineers  Co-operate  With  Architects 

— Program  Prepared  for  Year's 

Activities  Extensive 

iEngineering  News-Record  Staff  Report) 
Evidence  that  Minnesota's  engineers 
and  architects  are  working  together  in 
close  harmony  was  furnished  by  the 
joint  meeting,  Feb.  21-23,  at  Minneap- 
olis, of  the  Federation  of  Architectural 
and  Engineering  Societies  (composed  of 
ten  organizations),  and  the  Minnesota 
Surveyors  and  Engineers  Society. 
About  350  members  and  guests  were 
registered.  On  the  last  day  three 
simultaneous  meetings  of  the  municipal 
highway  and  drainage  sections,  all  well 
attended,  were  held.  The  formation  of 
the  federation  has  put  added  life  into 
the  state  society,  which  is  looked  upon 
as  ser\-ing  best  the  needs  of  those  liv- 
ing outside  the  larger  centers  —  the 
highway  and  drainage  engineers  and 
the  surveyors. 

Outstanding  features  in  the  program 
of  the  federation  were  the  list  of 
achievements  and  the  formidable  pro- 
gram for  the  future  as  cmtlined  by  the 
committee  on  resolutions,  which  the 
president,  with  forethought,  had  ap- 
pointed ten  days  previous  to  the 
meeting. 

Of  greatest  importance  to  the  state 
society  were:  The  adoption  of  a  new 
constitution  creating  four  autonomous 
societies,  for  three  of  which  programs 
had  been  prepared;  the  determination 
to  stick  by  the  federation;  and  a  re- 
quest that  the  federation  amend  the 
registration  law,  making  it  compulsory 
for  engineers,  architects  and  surveyors 
in  public  work  to  be  registered. 

The  Federation's  Work 

Achievements  of  the  federation  come 
under  two  heads:  (1)  The  Bulletin,  sent 
to  1,229  members;  end  (2)  the  activi- 
ties of  the  15  memfcers  of  the  board  of 
directors  who  spend  several  hours  each 
month  on  problems  of  the  profession. 
The  work  of  the  'board  included  the 
following  items: 

Assistance  to  the  governor  in  ap- 
pointing a  registration  fcoard  of  ex- 
aminers, after  securing  passage  of  a 
licensing  bill;  conference  with  the  Uni- 
versity of  Minnesota  officials  regarding 
a  research  department  which  has  been 
established,  but  without  specific  appro- 
priation; co-operation  with  the  national 
committee  on  the  classification  and 
compensation  of  engineers  in  Minne- 
apolis railway  and  federal  senice;  con- 
gressional action  on  the  bill  for  com- 
missioning sanitary  engineers  in  the 
Public  Health  Service  and  another  bill 
on  appropriation  of  funds  to  complete 
the  typographical  map  in  Minnesota; 
endorsement  of  the  Great  Lakes-St. 
Lawrence  waterway;  co-operation  with 
a  joint  sur%'ey  committee  concerning 
the  duties,  classifiaction  and  compensa- 
tion of  engineers  and  architects  and 
other  employees  of  the  city  of  Minne- 
apolis; similar  co-operation  with  the 
St.  Paul  Research  Bureau. 

R.  A.  Shelgren,  secretary  of  the 
federation,  in  his  annual  report  sug- 
gested extending  the  scope  of  the 
Bulletin  so  that  an  editorial  staff  would 
be  necessary  in  each  of  the  member 
societies. 

In  addition  to  the  work  noted,  G(^rge 
II.  HerroM,  chairman  of  the  public 
affairs  committee,  stated  that  the  ques- 
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tion  of  equalizing  salaries  of  engineer- 
ing professors  at  the  university  with 
those  of  the  other  professions  had  'been 
taken  up.  This  committee  also  assisted 
the  state  committee  on  unemployment 
and  had  conferred  with  satisfactory 
results  with  the  State  Securities  Com- 
mission on  the  methods  of  handling 
engineering  reports. 

The  Architects'  Small-House  Service 
Bureau  is  the  name  of  an  organization 
growing  out  of  committee  work  of  the 
American  Institute  of  Architects,  ap- 
pointed to  see  what  the  profession  could 
do  to  assist  the  small-house  situation. 
It  has  produced  100  stock  plans  of 
three-  to  six-room  houses  drawn  by 
architects  and  sold  to  anyone  at  a 
nominal  cost.  It  is  a  professional  ex- 
periment and  is  the  architects'  con- 
tribution to  the  solution  of  the  house- 
shortage  problem.  If  an  inquiry  is 
made  for  plans  of  a  house  of  over  six 
rooms  the  party  is  advised  to  consult 
an  architect. 

J.  A.  Childs,  assistant  engineer, 
Minnesota  State  Board  of  Health,  in 
his  paper  on  "The  Status  of  Sewage 
Disposal  in  Minnesota"  indicated  a 
liberal  policy  in  that  the  board  requires 
that  sewage  be  treated  to  prevent 
nuisance  and  preserve  fish  life,  rather 
than  to  take  the  place  of  ■water  filter 
plants. 

Progress  in  Research 
"Engineering  Research  at  the  Uni- 
versity of  Minnesota"  was  the  subject 
of  Dean  O.  M.  Leland's  paper  in  which 
he  noted  the  fact  that  the  state's  agri- 
cultural products  were  worth  only 
$618,000,000  while  the  manufacturing 
production  was  $1,218,000,000.  Mining 
was  only  $130,000,000.  Research  was 
desired,  te  said,  on  house  heating, 
building  construction,  highway  con- 
struction and  maintenance,  automobile 
fuels,  and  the  utilization  of  waste 
products  of  industry.  The  university 
has  established  an  engineering  experi- 
ment station,  but  as  it  is  as  yet  without 
funds,  the  federation  will  assist  in  get- 
ting $30,000  for  this  purpose. 

In  the  report  of  the  State  Board  of 
Registration  for  architects,  engineers 
and  land  surveyors,  Paul  Doty,  chair- 
man, indicated  ithat  only  330  applica- 
tions had  been  received.  The  relative 
numbers  were  100  architects,  214  engi- 
neers, and  16  surveyors.  There  are 
1,500  eligibles  in  the  state  who  should 
register,  he  said. 

Work,  laid  out  for  the  federation  dur- 
ing the  coming  year  is  well  defined 
by  the  numerous  resolutions  passed. 
Among  them  are  the  following,  on 
which  the  board  of  directors  will  act 
at  its  monthly  meetings:  Financial 
support  for  technical  research  is  to  be 
asked  from  the  state  legislature.  A 
list  of  eligible  engineers  and  architects 
is  to  be  handed  the  governor,  from 
which  he  will  be  urged  to  choose  a 
member  of  the  board  of  regents  of  the 
University  of  Minnesota.  The  legislature 
is  to  be  asked  to  provide  the  university 
with  funds  to  develop  methods  of  peat 
manufacture  and  utilization  along  com- 
mercial lines.  A  law  to  control  the 
proper  utilization  of  the  water  re- 
sources of  the  state  will  be  supported. 
Appropriations  by  the  state  for 
hydrographic  investigation  and  itopo- 
graphic  surveys  to  meet  equal  amounts 
furnished  by  the  Federal  appropriation 
were  endorsed.  The  present  registra- 
tion law  la"ks  "teeth"  and  the  board 
was    asked  -form    a    committee    to 


Utah  Announces  Road  Program 

The  State  Highway  Department  of 
Utah  has  announced  its  program  of 
highvVay  construction  for  the  year  1922, 
involving  101.54  miles  of  road  to  be 
built  at  an  estimated  cost  of  $2,530,000. 
Sixteen  projects  ranging  in  length  from 
1  to  15  miles  are  included  in  the  pro- 
posed work. 

prepare  a  "strengthening"  amendment. 
Endorsement  of  the  St.  Lawrence  Tide- 
water project  was  given. 

Municipal  Section 
In  the  municipal  section  of  the  state 
society  a  committee  was  authorized  to 
consider  contracts  for  engineering  serv- 
ices and  to  co-operate  with  the  Missouri 
V'alley  Association  of  Practising  Engi- 
neers fomied  recently  in  Sioux  City, 
la.,  for  the  same  purpose.  Standai'd 
specifications  and  contracts,  discussed 
by  L.  P.  Wolff,  consulting  engineer,  and 
engineering  costs  on  municipal  work, 
by  George  M.  Shepard,  consulting  engi- 
neer, led  to  the  foregoing  action. 

Prof.  W.  L.  Huff,  University  of 
Minnesota,  gave  the  results  of  apply- 
ing copper  sulphate  to  a  chain  of  five 
summer  resort  lakes  near  Fairmont  to 
eradicate  algae.  Applications  at  4  to 
5-week  intervals  cleared  up  the  nuis- 
ance which  in  previous  years  had  ofl^n 
closed  the  lake  resorts  long  before  the 
season  was  over. 

Drainage  Section 
"The  Relation  of  Surface  Run-off  and 
Soil  Type  and  Permeability  to  Drainage 
Design"  was  the  subject  of  a  highly 
technical  paper  by  C.  E.  Ramser,  senior 
drainage  engineer,  Washington,  D.  C. 
The  problem  of  getting  better  tile  was 
handled  by  D.  G.  Miller,  senior  drain 
age  engineer,  U.  S.  Bureau  of  Public 
I^)ads,  who  told  of  the  deleterious 
effects  of  alkali  on  porous  tile.  Manu- 
facturers present  indicated  that  they 
proposed  to  deliver  what  the  engineer 
specified  and  to  eliminate  those  of  their 
number  who  failed  to  produce  dense 
tile.  E.  V.  Willard,  state  drainage  com- 
missioner, was  emphatic  in  his  requests 
that  the  companies  "clean  house"  and 
produce   good   material. 

Highway  Section 
The    new   federal  -highway   law   was 
explained  by  E.   O.   Hathaway,  district 
engineer,  Bureau  of  Public  Roads. 

F.  C.  Lang,  testing  engineer,  Minne- 
sota State  Highway  Department,  gave 
test  results  of  cores  drilled  from  pave- 
ments on  at  least  every  half  mile  of 
every  state  concrete  pavement. 

Maintenance  of  Minnesota's  trunk 
highway  system  undertaken  first  in 
1921,  was  discussed  by  M.  J.  Hoffman, 
assistant  maintenance  engineer,  who 
explained  in  detail  the  methods  and 
results  obtained  in  taking  over  7,000 
miles  of  road  from  the  counties,  the 
formation  of  16  districts  and  the  ex- 
pansion of  the  force  until  in  October 
$490,000  was  expended  and  more  than 
3,100  employees  were  on  the  payroll. 

New  Officers 
The  newly  elected  officers  of  the  state 
society  are  as  follows:  President,  John 
L.  Pickles;  vice-president,' C.'L.Mott; 
and  secretary-ti'easurer,  E.  G.  Briggs, 
St.  Paul.  Adolph  F.  Meyer  was  re- 
elected to  the  society's  representation 
on  the  (board  of  directors  of  the  federa- 
tion. William  C.  Eraser  is  the  hold- 
over representative. 


Westchester  County  Park  System 
at  $10,000,000  Cost  Proposed 

A  bill  authorizing  the  board  of  super- 
visors of  Westchester  County,  N.  Y.,  to 
appoint  a  commission  of  nine  members 
with  power  to  plan  a  park  system  for 
the  county  and  take  lands  by  condemna- 
tion was  introduced  in  the  New  York 
legislature  Feb.  20  by  T.  Channing 
Moore,  assembljTiian  fi'om  Bronxville. 
The  financing  of  the  project  would  be 
controlled  by  the  super\isors.  The  gen- 
eral plan  is  to  provide  parks  from  the 
Hudson  River  to  Long  Island  Sound  and 
from  the  north  to  the  south  end  of  the 
county.  It  is  presumed  that  the  Croton 
reservoirs  of  the  Xew  York  water  sup- 
ply would  be  brought  into  or  connected 
with  the  system. 


Court  Order  Compels  Seattle  to 
Choose  New  Reservoir  Site 

The  State  Supreme  Court  of  Wash- 
ington, sitting  en  banc  an.  3,  reversed 
its  department  decision  of  last  August, 
and  upheld  the  King  County  Superior 
Court  in  declaring  that  the  proposed 
Volunteer  Park  storage  reservoir  for 
the  water-works  of  Seattle  would  be  a 
menace  to  property  and  therefore  can- 
not be  built.  It  is  estimated  that  an 
available  site  on  Capitol  Hill  would  cost 
$432,000.  Notes  on  the  earlier  stages 
of  the  litigation  appeared  in  Engmeer- 
ing  News-Record,  Jan.  6,  1921,  p.  47, 
and  Jan.  5,  1922,  p.  35. 


$7,000,000  for  Construction 
in  Duluth  and  Vicinity 

A  survey  of  ♦'he  construction  outlook 
in  Duluth  ana  adjoining  districts  shows 
that  six  projects  involving  expenditures 
estimated  at  $7,000,000  are  scheduled 
for  the  com.ing  season.  W^ork  upon 
them  will  be  started  by  April  1  and 
approximately  6,000  men  will  be  af- 
forded employment  during  the  season. 
Engineers  and  contractors  assert  that 
sufficient  other  work  is  in  sight  to  ab- 
sorb all  the  unemployed  labor  existing 
in  this  district  today. 

The  state  of  Minnesota,  under  the 
Babcock  law,  will  expend  fully  $2,000,- 
000  in  road  work  in  St.  Louis  County 
this  year,  the  contracts  for  which  have 
been"  already  let.  St.  Louis  County 
proper  will,  in  addition,  expend  $1,- 
481,050  in  the  construction  and  main- 
tenance of  roads  and  bridges  for  which 
1,500  men  will  be  employed  by  con- 
tractors. 

The  program  of  the  City  of  Duluth 
for  1922  calls  for  an  expenditure  of 
approximately  $1,000,000  in  street  pav- 
ing projects  for  which  several  contracts 
have  been  already  let.  More  than  1,000 
men  will  be  employed  by  contractors  on 
those  jobs. 

In  building  construction  the  projects 
to  be  carried  through  in  Duluth  include 
an  apartment  building,  estimated  to 
cost  $800,000,  for  which  German  & 
Jenssen,  DuluLh,  are  the  architects;  an 
addition  to  St.  Luke's  hospital,  to  cost 
$750,000  for  which  the  same  firm  is  the 
associate  architect;  and  a  new  county 
jail  to  be  built  in  Duluth  at  an  outlay 
of  $375,000.  Bids  on  the  last-named 
contract  will  be  taken  on  March  7- 
:  While  the  projects  enumerated  are 
the  principal  jobs  to  be  done  this  sum- 
mer, the  survey  showed  that  activity  is 
planned  in  other  circles.  House  build- 
ing promises  to  be  on  a  large  scale  in 
Duluth  this  year. 
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Two  Power  Permits  Granted  for 
Alaskan  Development- 

A  preliminary  permit  has  been  au- 
thorized for  issuance  to  Maurice  J. 
Leehey  of  Seattle,  Washington,  for  a 
proposed  development  of  15,000  hp.  on 
Revillagigedo  Island,  Alaska.  The  plans 
contemplate  the  conversion  of  Lake 
Mahoney  into  a  storage  reservoir  by 
the  construction  of  a  dam  50  ft.  high. 
A  tunnel  7,000  ft.  long  through  the 
divide  separating  Lake  Mahoney  from 
upper  Beaver  Lake  will  divert  this 
water  into  Beaver  Falls  Creek. 

A  preliminary  permit  has  also  been 
authorized  for  issuance  to  the  Alaska 
Development  and  Mineral  Co.,  a  sub- 
sidiary of  the  Kennecott  Copper  Corp., 
for  a  comprehensive  water-power  devel- 
opment on  Tyee  and  Anan  Creeks,  both 
tributary  to  the  Bradfield  Canal, 
Alaska.  The  power  will  be  used  in  the 
manufacture  of  paper  and  pulp. 


License  Authorized  for  Power 
Project  on  American  River 

A  license  for  a  comprehensive  power 
development  on  the  South  Fork  of  the 
American  River,  in  the  vicinity  of 
Placerville,  Cal.,  has  been  authorized 
by  the  Federal  Power  Commission  for 
issuance  to  the  El  Dorado  Power  Co., 
a  subsidiary  of  the  Western  States  Gas 
and  Electric  Co. 

The  prc;'»^t  as  proposed  utilizes  an 
existing  canal,  25  miles  in  length, 
known  as  the  El  Dorado  ditch  which 
will  divert  water  from  American  River, 
a  short  distance  below  its  confluence 
with  Silver  Fork.  The  canal  will  be 
enlarged  from  a  capacity  of  40  to  350 
cu.ft.  per  second.  From  the  canal  the 
water  will  be  conducted  through  a 
3-mile  conduit  to  the  penstocks  which 
supply  the  turbines  to  be  located  in  a 
power  house  on  the  American  River 
about  a  mile  below  the  mouth  of  Silver 
Creek.  The  turbines  will  operate  under 
a  head  of  1,900  ft.  The  company  plans 
to  provide  for  an  ultimate  installation 
of  100,000  hp.  to  be  developed  in  four 
stages. 

The  project  includes  six  storage 
reservoirs  on  the  headwaters  of  Amer- 
ican River,  with  an  ultimate  capacity 
of  90,000  acre-ft.  Three  of  the  reser- 
voirs, to  the  capacity  already  con- 
structed, are  included  in  a  license 
recently  issued  to  the  Western  States 
Gas  and  Electric  Co.  The  El  Dorado 
Power  Co.  will  acquire  all  water  and 
property  rights  involved  in  these  reser- 
voirs, and  it  is  intended  to  amend  the 
present  license  later  to  include  them. 

The  public  hearings  on  this  project 
brought  out  data  showing  that  the 
greatest  economic  use  for  irrigation 
purposes  alone  demanded  that  as  much 
as  possible  of  the  water  on  the  upper 
American  River  be  used  for  power.  By 
generating  electric  energy  in  the  moun- 
tains and  transmitting  it  to  the  highly 
productive  agricultural  area  in  the 
vicinity  of  Stockton,  about  3  acres  per 
liorsepower  can  be  irrigated  by  electric 
pumping.  If  the  water  necessary  to 
produce  tlie  eleitric  energy  were  to  be 
diverted  to  irrigation  unes  in  the  upper 
Aniericun  River  drainage,  the  cc|uiva- 
lent  ui»efulneas  of  the  water  would  bo 
'  acre  per  horsepower.  Furthermore, 
'it  little  of  the  water  diverted  to  irri- 

;itlon  use  on  tTie  upper  American  River 
Irainage  could  again  he  productively 
mod,  whereas  the  same  water,  if  used 
■  1  generate  electricity,  can  be  used 
lirain  for  the  same  purpose  at  a  plant 

•wer  down  on  the  stream. 


President  Signs  Patent  OflBce 
Relief  Bill 

President  Harding  signed  the  Patent 
Office  relief  bill  on  February  18.  Since 
the  bill  caiTies  only  the  authorization 
for  the  appropriation,  the  reorganiza- 
tion and  installation  of  additional  per- 
sonnel must  await  the  actual  granting 
of  the  money.  It  is  probable,  however, 
that  the  appropriation  can  be  carried 
in  a  forthcoming  deficiency  bill.  The 
change  in  patent  fees  does  not  become 
effective  until  April  19. 


Porto  Rico  Irrigation  Project 

Extensive  subsoil  investigations  by 
test  pits  and  core  drilling  are  being  car- 
ried on  for  the  dam  of  the  Isabela  irri- 
gation project  of  the  Department  of 
the  Interior  in  Porto  Rico  at  Quebradil- 
las.  R.  A.  Gonzalez,  chief  engineer, 
states  that  two  field  parties  are  survey- 
ing the  reservoir  site  and  making  pre- 
liminary canal  locations.  The  dam  as 
now  projected  will  be  iSO  ft.  high,  and 
store  33,000  acre-ft.  of  water  which  will 
irrigate  16,000  acres  of  cane  land. 
About  12  miles  from  the  dam  a  100-ft. 
drop  in  the  main  canal  will  be  utilized 
to  develop  800  hp.  The  project  will  cost 
approximately  $3,000,000. 


Viaduct  Planned  Over  Union 
Pacific  Tracks  at  Ogden 

The  State  Road  Commission  of  Utan 
has  had  plans  prepared  by  the  bridge 
department  for  a  concrete  viaduct  over 
the  Union  Pacific  tracks  .at  Ogden, 
Utah.  Plans  have  to  be  approved  by 
the  engineers  of  the  Bureau  of  Public 
Roads  and  by  the  bridge  department 
of  the  Union  Pacific.  In  addition  to  the 
viaduct  there  will  be  a  steel  bridge  on 
each  end  with  a  span  of  132  ft.  A 
clear  roadway  of  20  ft.  will  be  pro- 
vided and  a  5-ft.  sidewalk.  The  struc- 
ture will  be  lighted  electrically. 

The  state  road  commission  will  have 
charge  of  the  construction  the  esti- 
mated cost  of  which  is  $200,000. 


Major  Portion  Chicago  Building 
Under  Landis  Award 

Statistics  on  Chicago  building  opera 
tions  of  .lanuary  as  announced  in 
Chicago  Commerce  indicate  that  the 
Citizens  Committee  to  inforce  the 
Landis  award  is  making  substantial 
progrewi.  Of  the  $8,063,700  estimated 
cost  of  313  buildings  for  which  permits 
were  taken  out  in  January,  the  total 
value  of  the  Landis  award  jobs  was 
$5,893,450;  no  report  was  obtained  on 
work  valued  at  $596,050. 

William  P.  Curran,  the  president  of 
the  Chicago  Building  Trades  Council, 
who  is  connected  with  the  plumbers 
union,  one  of  the  ten  refusing  to  accept 
the  award,  has  been  replaced  by  Fred 
Mader,  head  of  the  fixture  hangers 
union.  Mr.  Curran  was  successful  in 
bringing  the  council  to  accept. the  award 
but  hi''  own  union  repudiate<i  the  award. 

The  Illinois  Society  of  Architects  has 
pjis.sed  resolutions  against  signing  con- 
tracts with  the  plumbing  contractors 
unless  the  latter  work  under  the  award. 

Advertisements  in  the  daily  news- 
paper? by  the  ritizons  Committee  and 
contractors  Associations  arc  continued 
at.  intervals  apprising  the  people  of 
the  stand  of  the  committee  in  main- 
taining an  open  shop  for  the  10  recalci- 
trant unions  and  backing  the  22  unions 
which  have  accepted  the  award. 


Robert  Brewster  Stanton 

Engineer  Who  Surveyed  1,000-Mile 

Colorado  Canvon  Railway 

in  1889  Died  Feb.  23 

Robert  Brewster  Stanton,  who  sur- 
veyed a  thousand-mile  railway  line 
from  Grand  Junction,  Colo.,  to  the 
mouth  of  the  Colorado  River,  through 
the  Grand  and  Marble  and  other  can- 
yons of  the  Colorado,  died  of  pneumonia 
at  Stamford,  Conn.,  Feb.  23.  He  was 
born  at  Woodville,  Miss.,  Aug.  5,  1846, 
and  took  the  degrees  of  A.B.  and  A.M. 
at  Miami  University  in  1871  and  1878. 
From  1874  to  1880  he  was  resident 
engineer  of  the  Cincinnati  Southern 
R.R.  and  from  1880  to  1884  he  was 
division  engineer  for  the  Union  Pacific 
Ry.  During  the  latter  engagement  he 
built  the  celebrated  Georgetown  Loop 
Ry.  in  1882-3. 

Beginning  in  1884,  Mr.  Stanton  prac- 
tised as  a  consulting  civil  and  mining 
engineer,  making  the  Grand  Canyon 
Ry.  survey  in  1889-90  and  subsequently 
being  engineer  also  of  various  mines  in 
the  United  States,  Canada,  Mexico,  the 
West  and  East  Indies,  and  in  Cuba.  In 
1904  he  was  engaged  in  explorations  for 
gold  in  the  Island  of  Sumatra,  Dutch 
East  Indies. 

The  Grand  Canyon  survey  was  made 
by  Mr.  Stanton  as  chief  engineer  for 
the  Denver,  Colorado  Canyon  &  Pacific 
Ry.,  a  project  designed  to  provide  a 
freight,  passenger  and  scenic  railway 
on  favorable  grades  down  the  Grand 
River  from  Grand  Junction,  Colo.,  to 
the  Colorado  River,  and  then  down  the 
latter  stream  to  the  Needles,  Cal.,  and 
onward  to  a  point  near  the  Gulf  <^' 
California.  The  total  distance  of  itic 
projected  line  was  1,038  miles,  or  1.019 
miles  in  case  of  adoption  of  a  long  tun- 
nel line  in  Grand  Canyon.  About  14^' 
miles  of  this  distance  was  down  tht 
Grand  River,  leaving  about  an  ever 
1,000  miles,  if  the  longer  route  wen 
chosen,  on  the  Colorado  River,  of  whici 
217  were  in  the  Grand  Canyon  anil 
some  220  miles  in  various  other  canyons 
and  "cataract"  portions  of  the  river. 

First  Expedition  Fails 
The  expedition  began  in  1889  but  met 
with  disaster  in  July,  1889,  when,  due 
to  the  capsizing  of  a  boat  on  July  10, 
Frank  M.  Brown,  president  of  the  com- 
pany, lost  his  life.  Notes  by  Mr.  Stan- 
ton describing  the  first  expedition, 
accompanied  by  illustrations  from  his 
photogi-aphs,  were  published  in  Enyi- 
vcering  News,  Sept.  21,  1889.  A  de- 
tailed article  by  Mr.  Stanton,  with 
twenty-five  illustrations,  reviewing  the 
entire  survey,  occupied  some  nine  pages 
of  Engineering  News  for  Oct.  18,  1890. 
Editorial  discussions  of  the  project,  in 
the  well  known  vein  of  A.  M.  Welling- 
ton, then  one  of  the  editors  of  Engineer- 
ing NeiVK,  appeared  in  each  of  the 
issues  last  mentioned.  The  spirited 
account  of  a  mishap  by  which  F.  A. 
Nims,  the  photographer  of  the  party, 
fell  22  ft.  and  broke  an  ankle  bone,  was 
published  in  Enginrerivg  Nrtcn,  March 
8,  1K90,  thi"  story  being  based  upon  one 
bv  Mr.  Sta..ton  that  appeared  in  the 
Denver  Repiihlienn  of  Feb.  16.  189(1 
Immediately  following  the  accident  in 
the  photographer.  Mr.  Stanton  walked 
35  miles  to  Lees  Ferry  to  secure  a 
wagon  to  take  the  injured  man  away 
for  treatment.  It  required  eight  men 
working  nearly  a  day  to  get  Nims  from 
the  bed  to  the  rim  of  the  canyon. 
In    the    second    and    fully    successful 


376 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  9 


expedition,  ending  early  in  1890,  no 
more  serious  accidents  appear  to  have 
occurred  than  the  one  just  noted.  In 
this  expedition  the  party  passed  over 
no  less  than  520  rapids.  Most  of  these 
are  described  as  slight,  but  in  the  most 
troublesome  one  Mr.  Stanton  "was 
sucked  downward  by  a  whirlpool  and 
only  escaped  after  an  unpleasantly  long 
submersion." 

Besides  being  the  author  of  "The 
Canyons  of  the  Colorado  River  of  the 
West  for  Railway  Purposes,"  published 
in  1892,  Mr.  Stanton  in  1897  presented 
a  lengthy  paper  to  the  Institution  of 
Civil  Engineers  on  "The  Great  Land- 
slides on  the  Canadian  Pacific  Ry.  in 
British  Columbia." 

Road  Building  Plans  Take  Shape 
in  Alabama 

On  Jan.  30,  the  date  on  which  the 
electors  of  Alabama  approved  by  a  25 
to  1  vote  a  $25,000,000  bond  issue  for 
the  consti-uction  of  state  roads.  Jeffer- 
son County  also  held  an  election  to 
change  from  5  per  cent  to  6  per  cent 
the  interest  rate  on  $2,000,000  of  bonds 
that  had  been  previously  authorized  in 
order  to  make  them  marketable.  This 
passed  by  a  majority  of  about  8  to  1. 

The  Alabama  Highway  Commission 
has  its  plans  well  developed  already 
and  is  preparing  to  dispose  of  some 
$3,000,000  of  the  bonds  at  once  to  meet 
the  same  amount  of  federal-aid  funds 
now  available. 

In  the  same  way  Jefferson  County 
is  now  preparing  to  begin  construction 
on  200  miles  of  road  in  the  county. 
Conferences  are  being  held  with  the 
officials  of  the  state  highway  commis- 
sior.  and  with  those  of  the  City  of 
Birmingham  looking  to  cooperation  in 
the  construction  of  portions  of  this 
mileage.  About  17  miles  will  lie  within 
the  City  of  Birmingham  and  of  this 
the  County  will  pay  one-half  and  the 
city  the  balance.  About  70  miles  will 
be  state  roads,  connecting  county  seats, 
and  to  this  the  state  and  federal  aid 
will  pay  one-half  and  the  county  one 
half.  

Brady  Succeeds  Miller  as  Building 
Superintendent 

Charles  Brady,  former  chief  in- 
spector of  the  bureau,  has  succeeded 
Rudolph  P.  Miller,  as  Superintendent 
of  Buildings,  Borough  of  Manhattan, 
New  York.  Mr.  Miller  resigned  re- 
cently because  of  ill  health.  Mr.  Brady 
has,  for  a  number  of  years,  been  in  con- 
tracting work,  having  been  the  head  of 
the  Charles  Brady  Co.,  New  York  City. 
Mr.  Miller,  it  is  understood,  will  rest 
for  a  time,  and  then  will  enter  private 
engineering  practice.  The  change  be- 
came effective  Jan.  11. 

Departments  Consolidated  Under 
City  Engineer 

The  deipartnients  of  engineering, 
streets  and  bridges  of  Raymond,  Wash., 
were  combined  into  a  single  depart- 
ment of  engineering  by  the  City  Com- 
mission on  Feb.  1,  and  placed  under  the 
direction  of  the  city  engineer  to  whom 
the  superintendents  of  water-works  and 
of  streets  will  report.  Louis  D.  Kelsey 
is,  now  city  engineer.  The  change  was 
made  for  purposes  of  efficiency  and 
economy.  The  poipulation  of  Raymond 
in  1920  was  4,260. 


Montreal  Harbor  Commission 
Is  Reorganized 

Through  a  recent  reorganization  of 
the  Board  of  Harbor  Commissioners 
of  the  Port  of  Montreal,  Canada,  the 
former  system  of  individual  control  of 
the  various  departments  has  been  su- 
perseded by  the  concentration  of  full 
executive  authority  in  the  hands  of  a 
general  manager.  M.  P.  Fennell,  Jr., 
has  been  appointed  general  manager 
and  secretary  by  Dr.  W.  McDougall, 
the  new  chairman  of  the  harbor  com- 
mission. The  other  officers  are  T.  W. 
Harvie,  chief  engineer,  replacing  F.  W. 
Cowie  who  is  appointed  consulting  en- 
gineer, replacing  the  late  Sir  John 
Kennedy;  Paul  Leclaire,  formerly  the 
engineer  in  charge  of  buildings,  bridges 
and  water  supply  for  the  harbor  com- 
mission, assistant  chief  engineer;  and 
Capt.  J.  F.  Symons,  former  deputy 
harbor  master,  harbor  master. 

Mr.  Harvie  was  on  the  staff  of  the 
Clyde  Engineering  Trust  for  six  years, 
and  then  'became  engineer  for  Sir 
Robert  MacAlpine  and  Sons  on  the  con- 
struction of  the  Yorkhill  docks.  He 
was  appointed  assistant  engineer  of  the 
Montreal  Hai-boi  Commission  in  1907, 
He  is  an  associate  member  of  the  Insti- 
tution of  CivH  Engineers  and  of  the 
Engineering  Institute  of  Canada 


San  Francisco  Civil  Service  Men 
Volunteer  Wage  Cut 

About  200  employees  in  the  build- 
inig'  department  of  the  San  Francisco 
Board  of  Public  Works  on  Feb.  13 
volunteered  to  accept  a  cut  of  7i  per 
cent  in  their  wages,  effective  March  1. 
The  workers  include  carpenters,  cement 
workers,  steam  fitters,  plumbers  and 
other  craftsmen  in  the  building  trades. 

These  men  could  have  continued  un- 
der the  present  scale  of  wages,  accord- 
ing to  T.  A.  Reardon,  president  of  the 
iboard,  who  said  that  funds  were  avail- 
able to  meet  the  old  scale  of  wages  until 
July  1  when  the  board  of  supervisors 
will  prepare  a  new  budget  for  the  ensu- 
ing years.  "We  have  accepted  the  offer 
of  the  men,"  Mr.  Reardon  said,  "as_  it 
shows  their  willingness  to  aid  the  city 
in  its  campaign  for  economy." 


"No  Net  Income"  Reported  by 
40'/f  of  All  Construction  Firms 

Companies  engaged  m  consti'uction 
in  the  United  States  in  1919  paid  a 
total  tax  in  that  year  of  $67,219,756. 
The  number  of  companies  making  re- 
turns to  the  Bureau  of  Internal  Reve- 
nue was  8,242.  Of  that  number,  5,927 
companies  reported  a  total  net  income 
of  $162,463,771,  the  remaining  3,215 
companies  had  no  net  income  and  re- 
ported deficits  aggregating  $21,862,285. 
The  number  of  corporations  and  the 
net  income  for  each   group  were: 

Excavation  and  construction  under  or 
upon  the  ground  (not  buildings),  919 
companies,  net  income,  $5,391,057;  jetty, 
dam,  dry-dock,  wharf,  and  bulbhead, 
130  companies,  net  'icome,  $2,875,312; 
i-ailroad  consti-uiction,  59  companies,  net 
income,  $403,863;  shipbuilding,  301 
companies,  net  income,  $88,400,530; 
buildings,  3,049  companies,  net  income, 
$22,407,572;  equipping  and  installing 
machinery  and  equipment,  such  as  ele- 
vators and  carrier  systems,  1,756  com- 
panies, net  income,  $7,958,418;  wreck- 
ing, raising  or  moving  (not  marine), 
94  companies,  net  income,  $556,094;  all 
other     construction     and     contractors. 


Plan  Engineers'  Building 
in  Denver 

A  committee  has  been  appointed  by 
the  Denver  (Col.)  Engineering  Council 
to  investigate  and  report  on  the  fea- 
sibility of  a  proposed  Engineers  Bttld- 
ing  for  Denver.  The  committee  con- 
sists of  one  member  from  each  of  the 
member  organizations  of  the  council 
and  is  at  present  considering  various 
plans  for  financing  the  project,  among 
which  are  several  co-operative  owner- 
ship  schemes. 

It  is  proposed  to  submit  a  question- 
naire to  the  engineers  in  the  vicinity 
in  an  endeavor  to  obtain  their  opin- 
ions regarding  the  merits  of  the  differ- 
ent plans  which  have  been  proposed. 
The  personnel  of  the  joint  committee 
is  as  follows:  W.  F.  R.  Mills  (Engi- 
neering Council),  chairman;  Walter 
L.  Drager  (Am.  Soc.  C.  E.),  R.  W. 
Gordon  (Colorado  Scientific  Society), 
Fred  W.  Hart  (A.S.M.E.),  Richard 
A.  Parker  (A.I.M.E.),  H.  B.  Barnes 
(A.I.E.E.),  Ralph  J.  O'Rourke  (Colo- 
rado Society   of  Engineers),  secretary. 


Market  for  American  Road 
Machinery  in  Argentine 

The  growing  interest  in  the  value  of 
serviceable  highways  throughout  Ar- 
gentina, reports  E.  F.  Feely,  U.  S.  com- 
mercial attache  at  Buenos  Aires,  will 
ultimately  lead  to  considerable  demand 
for  American  road  machinei-y  and  com- 
mercial vehicles.  Though  little  business 
can  be  expected  at  present,  owing  to  tht 
unfavorable  exchange  situation,  Mr. 
Feely  says  it  is  advisable  that  American 
manufacturers  of  road-building  machin- 
ery and  commercial  vehicles  place  litera- 
ture before  the  Argentine  road  engi- 
neers. Correspondence  of  this  nature 
can  be  addressed  to  Presidente  de  la 
Comision,  Primer  Congreso  de  la  Viali- 
dad,  Touring  Club  Argentino,  Avenida 
de  Mayo  761,  Buenos  Aires. 

Biles  Will  Be  Chief  Executive  of 
Penn.  Highway  Department 

Following  the  death  of  Commissioner 
Lewis  S.  Sadler,  it  lias  been  announced 
that  George  H.  Biles,  assistant  high- 
way commissioner,  will  direct  the  af- 
fairs of  the  Pennsylvania  State  High- 
way Department.  (Jommissiioner  Biles 
joined  the  staff  of  the  department  as 
chief  draftsman  in  June,  1905,  after  a 
sei-vice  of  several  yeai"s  with  the  Phila 
delphia  Department  of  Public  Works. 

In  June,  1906,  he  was  made  division 
engineer  of  the  state  highway  depaj-t- 
ment  in  charge  of  the  cwiti'al  and  a  por- 
tion of  the  eastern  counties  of  Pennsyl- 
vania and  conducted  for  the  state  some 
of  the  first  experiments  in  bituminous 
road  materials.  He  was  promoted,  in 
1912,  to  be  assistant  to  the  chief  engi- 
neer, and  a  year  later  became  mainte- 
nance engineer,  organizing  the  main- 
tenance division  'and  assuming  direct 
charge  of  all  maintenace  on  state  high- 
ways and  state-aid  roads.  Mr.  Biles 
was  appointed  second  deputy  com- 
missioner in  1915  and  thi-ee  yeai-s  later, 
in  addition  to  his  supervision  of  main- 
tenance, was  placed  in  charge  of  all  con- 
structive and  administrative  work 
After  Mr.  Sadler's  appointment  Mr. 
Biles  became  assistant  connnissioner. 
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New  Company  Plans  Airship  Lines 
for  Commercial  Service 

Formation  of  a  corporation  to  engage 
in  commercial  air  transportation  over 
regular  lines  has  been  announced  by  the 
Chamber  of  Commerce  of  the  United 
States.  It  ^^^ll  be  knowni  as  the  General 
Air  Service  and  numbers  among  its 
founders  Benedict  Crowell,  formerly  as- 
sistant secretary  of  war;  L.  V.  Benet, 
president,  the  Hotchkiss  Co.;  Owen  D. 
Young,  vice-president,  the  Genei'al  Elec- 
tric Co.;  Marshall  Field,  3d.;  Col. 
Charles  De  Forest  Chandler,  U.  S. 
Army,  retired;  Snowden  A.  Fahnestock; 
E.  M.  Herr,  president,  the  Westinghouse 
Co.;  Samuel  McRoberts;  R.  B.  Mellon 
of  the  Mellon  National  Bank  of  Pitts- 
burgh; Theodore  Pratt  of  the  Standard 
Oil  Co.;  Franklin  D.  Roosevelt,  Benja- 
min Thaw  of  Pittsburgh  and  David 
Goodrich  of  New  York. 

The  General  Air  Service  plans  to  use 
dirigible  airships  of  a  modified  Zeppelin 
type,  fabricated  in  Germany,  and  as- 
sembled in  this  country.  They  are  to  be 
of  4,000,000  cu.ft.  capacity,  inflated  with 
helium,  and  designed  for  the  use  of  oil 
fuel  rather  than  gasoline.  It  is  ex- 
pected that  two  of  these  ships,  each 
with  accommodations  for  100  passen- 
gers and  30  tons  of  mail  and  express 
matter  will  be  plying  between  New 
York  and  Chicago  by  the  summer  of 
1923. 


North  Dakota  Engineers  Hold 
Two  Annual  Meetings 

Meetings  of  two  engineering  associa- 
tions were  held  in  North  Dakota  Feb. 
8-10.  At  the  annual  meeting  of  the 
North  Dakota  Society  of  Engineers,  at 
Jamestown  Feb.  8  and  9,  the  licensing 
of  architects  and  engineei-s  was  dis- 
cussed by  G.  R.  Horton,  architect. 
.Apart  from  papers  on  lignite  coal,  oil- 
well  drilling,  radio  and  the  relation  of 
freight  rates  to  construction  work,  the 
more  technical  papers  were: 

"Water  Supply  and  Distribution,"  E. 
J.  Thomas,  Minot;  "Paving  for  North 
Dakota  Conditions,"  E.  -R.  Griffin,  Man- 
dan  ;  "Water  Purification  at  Fargo," 
T.  R.  Jacob.son,  Fargo;  "Sewer  Mainte- 
nance at  Jamestown  with  Reference  to 
Imhoff  Tanks  and  Ejector  Systems," 
H.  H.  Hurning,  Jamestown;  "Reorgan- 
izing of  Public  Health  Work  in  North 
Dakota,"  Dr.  H.  E.  French,  Grand 
Forks.  E.  R.  Griffin,  county  surveyor, 
Mandan,  was  elected  president;  secre- 
tary. Prof.  E.  F.  Chandler,  University 
No.  Dak.  The  next  meeting  will  be 
held  at  Mandan  in  January,  1923. 

At  the  meeting  of  the  North  Dakota 
chapter  of  the  American  Association  of 
Engineer.!!,  held  at  Bismarck  Feb.  9-10, 
the  papers  included: 

"American  Indian  Engineering,"  M. 
R.  Oilmore;  "Land  Classification  and 
the  Engineer,"  C.  C.  Converse;  "Ex- 
periences of  a  Highway  Engineer,"  J. 
A.  Wallace,  Devil's  Lake;  "Sewage  Dis- 
posal at  Minot,"  E.  J.  Thomas;  "Irriga- 
tion in  North  Dakota,"  C.  H.  McMahon, 
a'-sistant   state  engineer;   "The   County 

rjerintendent  of  Highways,"  T.  H. 
•linson,    Washburn;    "The    Bismarcl;- 

indan  Bridge,"  W.  H.  Robinson,  state 

trineer;  "Federal  Aid  for  Highways," 
R.  .Sharts.  U.  S.  highway  engineer; 

'roposed  Highway  Legislation,"  F.  W. 

■  '■«,  Mandan.  The  president  for  1922 
William  Bamc-ck,  Bismarck;  socre- 
V,  W.  H.  McGraw,  state  highway 
iimis'lon,  Bismarck. 


Regional  Conference  Plan  Under 
Way  in  Los  Angeles  County 

The  Board  of  Supervisors  of  Los 
Angeles  County,  Cal.,  has  instituted  a 
plan  for  conferences  of  representatives 
from  live  sections  of  the  county  which 
will  consider  ways  and  means  of  woi'k- 
ing  out  solutions  of  common  probleans 
to  the  best  interests  of  all  concerned. 

The  first  meeting  was  held  in  Pasa- 
dena Jan.  21  with  about  100  representa- 
tives from  various  parts  of  the  county 
present.  At  this  session  committee  re- 
ports were  received  on  highwa.vs,  sub- 
divisions, parks  and  boulevards,  trans- 
portation, garbage  and  sewage  disposal, 
flood  control,  zoning  and  legislation. 
The  next  meeting  will  be  in  Long  Beach 
about  April  1. 

U.  S.  E.\position  Building  at  Rio 
To  Be  Built 

The  contract  for  the  construction  of 
the  exposition  building  to  house  the  ex- 
hibits of  the  United  States  at  the  great 
Brazilian  Exposition  next  September 
has  been  awarded  to  Dwight  P.  Robin- 
son &  Co.,  which  already  have  large 
construction  work  under  way  for  the 
Brazilian  Government  in  Northeastern 
Bi'azil.  Representatives  of  the  com- 
pany and  of  Frank  L-  Packard,  archi- 
tect, of  Columbus,  who  will  design  the 
building,  sailed  recently  for  Brazil  to 
begin  the  work. 

The  exposition  will  open  at  Rio  de 
Janeiro  Sept.  7  and  will  commemorate 
100  years  of  Brj.zilian  independence. 
It  was  recently  announced  at  the  White 
House  that  the  American  Building 
would  be  of  permanent  construction  and 
so  designed  as  to  permit  of  its  being 
converted  into  an  embassy  for  this 
country's  displomatic  representative 
after  the  close  of  the  exposition. 


G.  K.  Burges.<i,  TT.  S.  Dppartniinl  of  Oom- 
merce. 

O.  P.  Hood,  U.  S.  Department  of  Interioi 

Francis  .1.  Oleaiy,  V.  S.  Na\-y  Depart- 
ment. 

Beverly  C.  Dunn,  IT.  S.  War  Department 


Engineering  Societies 


Engineering  Standards  Committee 
Elects  Officers 

At  the  adjourned  annual  meeting  of 
the  American  Engineering  Standards 
Committee  held  in  New  York,  Feb.  9, 
Albert  W.  Whitney,  a  representative  of 
the  National  Safety  Council,  was  elected 
chairman,  and  George  C-  Stone,  a  rep- 
resentative of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers, 
was  re-elected  vice-chairman.  Mr. 
Whitney  is  associate  general  manager 
of  the  National  Bureau  of  Casualty  and 
Surety  Underwriters.  A.  A.  Stevenson, 
the  retiring  Chairman,  is  a  representa- 
tive of  the  American  Society  for  Test- 
ing Mat.'T  als. 

The  following  were  elected  to  repre- 
sent the  respective  member-bodies  on  the 
executive  committee: 

.Martin  Srhrelber.  Am'-rloan  Elpotrlc  Rall- 
w;    •    .\s.-n.  I.illon. 

.-^iillivjin  W.  Joneji,  Amerlran  Institute  of 
.•-.)litr't.», 

<".  R.  Sklnmr.  Ami-rlran  Inntltutc  of  KIit- 
tri<^il    Eiig'n><ri<. 

K.  A.  Kilnk,  AmiTlnin  Railway  AoROoln- 
tlon   (EnKlnetrtnK  Klvinlon). 

--.  American  Sorlety  of  rivll  Kn- 

i; Ml.'  I  ■     ('.     t'erlc,    American    Hoctety    of 

,\:.  ■  \.    111.  Ill  Englnf'er*. 

IN  I     \    '":ipp,  Ameriran  Society  for  Test- 

— .  A.«poclatlon  of  Ameriran  Steel 
M.iiiii  !■  tiir-r"". 

A.  H  .Moore.  Klertrlral  Manufacturer!! 
rounctl.  _ 

.V.  ,V.  Carle,  Electric  Llelit  ft  Power 
tJroiip. 

Ii.i.n  Tl'-rce.  Fire  Protection  Oroup. 

\,  ''r<  --y  .Morr'fion.  (Ian  fJroup. 

(  i.kr  I-     ClarkHon.  Society  of  Automotive 

Tims.  H.  MacPonaM.  J'  .'<.  Department  of 
Aftrlrulture. 


Calendar 


Annual  Meetings 

AMERICAN  SOCIETY  OF  CIVIL 
EXGIXEERS.  -N'ew  York  ;  SprinR 
Society  Meeting.  Dayton,  Ohio. 
April  5-6  ;  Subject,  -Fldnd  Prob- 
lems." 

A.MERIC.VX  RAILWAY  EXGIXEER- 
I.\'G  ASSOCL\TIOX.  Chicago:  An- 
nual Convention,  Chicago,  Alaroli 
14-16. 

AMERICAN  WATER  WORKS  .\S.SO- 
CIATIOX,  New  York  (Mty;  An- 
nual Convention.  Philadelphia. 
May  15-19. 


The  Engineers'  Club  of  Memphis, 
Tenn.,  has  elected  the  following  officers 
for  1922:  President,  E.  H.  Bowser;  vice- 
president,  M.  J.  Mallery;  secretary- 
tieasurer,  Albert  S.  Fry;  directors,  A. 
L.  Dabney,  C.  C.  Pashby  and  W.  G. 
Stromquist. 

The  New  York  Section,  Am.  Soc.  C. 
E.  \rill  hold  a  joint  meeting  March  15 
with  the  New  York  Sections  of  the  A. 
S.  M.  E.,  A.  I.  M.  E.,  and  A.  L  E.  E. 
The  subject  for  discussion  will  be  the 
"Port  of  New  York"  and  the  opening 
address  will  be  delivered  by  E.  H. 
Outerbridge,  chairman  of  the  Port  of 
•New  Y'ork  Authority. 

The  Ohio  Engineering  Society  elected 
the  following  officers  at  its  annual 
meeting:  President,  Robert  N.  Waid, 
chief  engineer  of  maintenance,  division 
of  highways.  Department  of  Highways 
and  Public  Works,  Ohio;  vice-presi- 
dent, John  N.  Leach;  secretary-treas- 
urer, John  W.  Graham. 

The  Tacoma  Chapter,  A.  A.  E.  has 
elected  the  following  officers  for  1922: 
President,  Glenn  L.  Parker;  vice-presi- 
denU  W.  D.  Smith,  0.  H.  Hallberg, 
Lloyd  Crosby  and  J.  V.  Gongwer; 
treasurer,  E.  .A..  White;  and  secretarv. 
D.  J.  F.  Calkins. 


Personal  Notes 


F.  W.  B  R  A  N  I  N  of  Medford,  N.  J., 
has  been  appointed  assistant  engineer 
of  Burlington  County,  N.  J.  He  will 
also  continue  his  private  practice. 

Alexander  Macdonald, dep- 
uty conservation  commissioner,  has  been 
appointed  con.servation  commissioner 
and  by  virtue  of  this  appointment  he 
iK'comes  chairman  of  the  New  York 
Water  Power  Commission. 

A.  W.  M  r  I  R,  of  Newton,  N.  J.,  has 
been  re-elected  president  nf  the  New 
Jersey  State  Highway  Employees'  As.so- 
ciation. 

H.  Lawrence  T  h  a  c  k  w  e  l  l 
has  accepted  the  position  of  designing 
engineer  on  the  dams  and  headgates 
of  Wichita  (Tejfas)  Water  Improve 
ment,  District  No.  1.  Later  he  will  go 
in  the  field  as  resident  engineer  in 
charge  of  structures  designed. 

S.  H.  Leister,  formerly  with  the 
Austin  Co.,  Philadelphia,  Pa.,  has  been 
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made  structural  engineer  for  Walter  H.     niission,  San  Diego,  Cal.,  and  president    tion,  management  or  personnel  of  the 

nrm  as  a  result  of  the  change  yi  name. 


Rae  &  Associate  Engineers,  Tilfin,  Ohio. 

George  F.  Wolfe  has  resigned 
as  chief  designing  engineer  for  the 
International  Steel  and  Iron  Co.,  Evans- 
ville,  Ind.,  to  open  an  office  at  St.  Peters- 
burg, Pla.,  as  consulting  engineer  on 
structural  steel  and  reinforced  concrete 
structures. 

C.  T.  H  E  N  N  I N  G,  Jr.,  has  re- 
signed  as   county  engineer,   Hillsboro, 


of  the  San  Diego  chapters  of  the 
American  Society  of  Civil  Engineers 
and  the  American  Association  of  En- 
gineers, has  been  appointed  assistant 
engineer  in  the  headquarters  office  of 
the  California  State  Highway  Com- 
mission. 

Charles  H.  Moore,  assistant 
purchasing  agent,  Pennsylvania  State 
Highvifay    Department    for   the   past    8 


Equipment  and 
Materials 

New  Motor  Truck  Turntable 


._,  ,„..  .-A  truck  turntable  which  occupies  only 

Tex.,  to  accept  a  position  with  the  state    years,  has  resigned  to  become  secretary    one-half   the    roadway   and    in    turning 


highway  department  as  division  engi 
neer,  with  headquarters  at  Fort  Worth. 
Alvord  &  BuRDicK,  consulting 
engineers,  Chicago,  announce  that  the 
firm  will  hereafter  be  known  as  Alvord, 
Burdick  &  Howson.  Louis  R.  Howson 
whose  name  is  now  identified  with  the 
firrn  has  been  a  member  of  the  organi- 
zation for  15  years,  successively  as  as- 


swings  over  the  side  form  has  been 
put  on  the  market  by  the  Blaw-Knox 
Co.,  Pittsburgh,  Pa.  Skids,  on  which  it 
can  be  hauled,  form  the  base  of  turn- 
table. A  truck  after  being  drawn  on 
the  turntable  is  secured  from  tipping 
by  supports  at  each  end  of  the  table. 
When  the  truck  is  ready  to  be  turned,  a 
lever  is  operated  which  folds  up  these 


and  traffic  manager  of  the  Associated 

Pennsylvania      Highway      Contractors, 

Harrisburg,  Pa.,  succeeding  Charles  F. 

Puff,  Jr. 

C.  A.  D.  B  A  I  L  E  Y  &  C  0.  a  contract- 
ing firm  has  been  organized  at  Atlanta, 

Ga.     The   company   will   do   a   general 

contracting,   dredging   and   engineering 

_, ^ __^ business.    C.  A.  D.  Bailey,  president  of 

sistant,  principal  assistant  and  partner,  the  new  firm,  has  had  wide  experience  supports  and  then  acts  as  a  push  bar 
As  in  the  past,  the  firm  will  continue 
in  the  practice  of  problems  relating  to 
water-works,  water  purification,  sewer- 
age, sewage  disposal,  flood  relief,  drain- 
age, power  generation  and  appraisals. 
J.  W.  Johnston,  assistant  gen- 
eral manager  of  the  Portland  Cement 
Association,  until  recently  located 
at  the  general  offices  at  Chicago, 
has  been  transferred  to  the  associa- 
tion's New  York  office.  Mr.  Johnston 
has  been  with  the  association  for  six 
years  and  was  originally  in  charge  of 
the'  district  office  at  Parkersburg, 
W.  Va.  Prom  there  he  was  transferred 
to  Wisconsin  and  put  in  charge  of  the 
Milwaukee  district  office.  Upon  his 
promotion  to  position  of  assistant  gen- 
eral manager  he  was  transferred  to  the 
Chicago  office. 

G.  H.  N  I  c  K  E  R  s  o  N,  formerly 
superintendent  of  construction  in  the 
county  engineer's  office,  Merced  County, 
Cal.,  has  been  made  chief  engineer  of 
the  Yosemite  Valley  R.R.  with  head- 
quarters at  Merced. 

Walter   A.    Sillym  an,  of  the     ,„g    ^^,^,     „„^,   „„, 
firm  of  Joseph  S.  Sillyman  Co.,  mining     London  contractors, 
and   civil   engineers,  Altoona,   Pa.,  has 
been  elected  engineer  for  the  Cambria 
County  Commissioners,  Ebensburg,  Pa. 

A.  R.  L  0  S  H,  of  the  construction 
division  in  the  Washington  office  of  the 
U.  S.  Public  Roads  Bureau,  has  been 
detailed  as  acting  district  engineer  of 
the  bureau  in  Texas,  succeeding  Capt 


both  in  engineering  work  and  in  general  by  means  of  which  one  man  can  turn  a 

contracting.    He  is  a  former  vice-presi-  5-ton  truck  loaded  with  4  cu.yd. 

dent  of  the  Foundation  Co.,  New  York  The     runways,    which    support    the 

City,    and   previous    to   his   association  truck  are  mounted  on  a  circular  track 

with    that   firm   was   prominently   con-  of  less  diameter  than  the  width  of  the 

neeted  with  the  J.  G.  White  Engineer-  truck.      This    track   is   placed   immedi- 


ing   Corp.,   and   other   New   York   and 


Business  Notes 


,  „   -,       ^,  ,  ,  ^ =  ^-r-    ,  The  United    States    Cast 

J.  U.  Jiiauntleroy,  who  has  been  gi-anted     IRON    Pipe    AND  Foundry  Co., 


ately  above  a  similar  cii'cular  track 
which  is  rigidly  secured  to  the  skids. 
Between  these  ti'acks  are  a  series  of 
rollers  so  that  there  are  no  axles  to 
cause  friction.  A  center  pin,  rigidly 
secured  to  the  skid  which  supports  the 
lower  track,  holds  a  spider  which  keeps 
the  rollers  in  place  and  also  holds  a 
central  bearing  for  keeping  the  upper 
track  properly  centered. 


leave  of  absence  to  become  state  high- 
way engineer  of  Texas. 

Charles  H.  Moorefield  has 
resigned  as  state  highway  engineer  of 
South  Carolina. 


Daniel  B.  Sayer,  who  organized 
and  managed  the  construction  depart- 
ment of  the  Communipaw  Co.,  New 
York  City  has  resigned,  eflfective  Feb. 
24.  He  will  continue  to  engage  in  build- 
ing construction. 

Fred  W.  Thomas  has  been  ap- 
pointed city  engineer  of  Logan,  Utah, 
succeeding  A.  H.  Chambers,  resigned. 
Mr.  Thomas  has  been  assistant  city 
engineer  since  his  return  for  military 
service  in  1919. 

L.   G.   L  e  n  e  R  T,  assistant  sanitary 

engineer,  ''^    "    ^ -     - 

has  been 
serve     on     the 


Rod  Type  Crushing  Mill 

The  Ruth  rod  mill,  for  fine  crushing, 
mainly  for  ore,  as  manufactured  by  the 
Denver  Engineering  Works,  Denver, 
Colo.,  consists  of  a  horizontal  cylinder 
having  a  charge  of  loose  longitudinal 
rods  which  cnish  the  material  between 


Drm'n^ 


Burlington,  N.  J.,  has  opened  a  new 
office  at  Kansas  City,  Mo.,  in  charge 
of  D.  W.  Pratt. 

C.  L.  Dewey,  who  was  associated 
with  Carl  Akeley  in  the  invention  and 
development  of  the  Cement-Gun  and 
who  has  done  extensive  Cement-Gun- 
contract  work  under  the  names  of  the 
Dewey  Cement-Gun  Co.  and  the  Tray- 
lor-Dewey  Contracting  Co.  of  Alleii- 
town.  Pa.  has  joined  the  forces  of  the 
Cement-Gun  Construction  Co.  of  Chi- 
cago, Illinois. 

George  S.  Hedge  and  Fred- 
eric W.  M  A  T  T  H  E I  s,  dealers  in 
construction  equipment,  will  shortly 
open  offices  in  Boston,  Mass.  Both 
Mr.  Hedge  and  Mr.  Mattheis  were  with 
Waldo  Bros.  &  Bond,  of  Boston,  for 
U.  S  Pubinr  Hiri'th  ¥er;rce.  Ten^N^^w^Yorf '^ni?/!^^  ^^^  'T'^'Vil^  P'^^^u^t  varierf;c^'2o''to'5o"mes'h.  "a 
granted   leave  of   absence^to     ^^ikewood  En^neering'^cr'^'''    """  '"'"     '^'^'    ''''''''''^'     '^^^"'"^     ^'■-''^^^^    ^ 


'-  Dischanje  en  J  \  -  -  -  V  n\i, 

them    as    the    cylinder    revolves.     The 
size  of  feed  is   IJ-in.  to  2-in.  and  the 


International 


ge    discharge     opening     provides 
gravity  flow  from  the  feed  end      The 


I  HE     C  u  M  M  I  n  G  s     Machine    driving   end   is  provided   with  a   base 
tv,   ;'    l^'^'    *^"^ster,    Ohio,    announces    plate   carrying   both   the   trunnion   and 


Board  during  1922.    He  will  have  head 
quarters  in  Sacramento,  Cal. 

Fred  J.  Grumm    assistant  nhief    wlJ''''  *?,°Tj"-\  •"."t.^''-'""''**'''^^^''®    pinion  shaft  hearings, "this "plate  having 
engineer  of  the  count^  hShwav   com      t-"°^^\?«  ^^e  Industrial  Equipment  Co.,     adjusting  screws  'by  which  the  proper 
county  nighwaj    com-    Inc.     There  will  be  no  change  in  loca-    alignment  of  the  gears  is  maintained. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Value  February  Contracts 
Is  $57,697,345 

Practirallv    Equal    to    Value    for    Same 

Month    of    1920.   Though    Lower 

Than  for  January 

The  value  of  all  contracts  let  as 
reported  in  Engiveering  News-Record 
was,     for     the     month     of     February, 


Labor  Distribution  on  House 
Construction  Studied 

Acrording  to  a  recent  investigation 
carried  on  by  the  Division  of  Building 
and  Housing  of  the  Department  of  Com- 
merce, wages  paid  to  carpenters  repre- 
sent practically  half  of  the  entire  labor 
cost  on  a  frame  house  and  32  per  cent 
in   a   brick   house.     The   cost  of   other 


January  Distribution  of 
Contracts  in  U.  S, 

Contracts  Classified  Geographically 
and  by  Kind  of  Construction 

Amount  of  construction  in  prospect 
can  be  gaged  by  the  value  of  contracts 
being  awarded.  Contracts  let  in  the 
last  quarter  of  a  year  give  an  id§a  of 


L 


Engineering  News-Record 

Construction  Cost 

Index  Number 

March,  1922 .  162.04 

Februarj',  1922 168.72 

March.  1921 224.27 

Peak,  June,  1920 27.3.80 

1913  .100.00 

Engineering  Views-Record's  Construction  Cost  Index 
Number  is  6.68  points  lower  than  for  the  last  two  months, 
due  to  declines  in  steel,  cement  and  labor.  Lumber 
remained  firm.  Steel  now  sells  for  $1.40,  Pittsburgh. 
C«ment  prices  are  down  slightly  in  the  Middle  West. 
Average  hourly  rate  for  common  labor  over  the  country 
is  43c.,  as  against  4.5c.  since  Nov.  1,  1921.  Thus, 
general  construction  cost  is  28  per  cent  cheaper  than 
one  year  ago  and  .38  per  cent  under  the  peak;  it  is  62 
per  cent  above  the  191."}  leveL 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

February,  1922  jon 

January,  1922 .....!  91 

February,  1921  ! 43 

1913 ..: ::::::::::ioo 

Yearly 

1921  (entire  year) ...  .      .  .88 

1920  (entire  year) gj 

1913  ;ioo 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  100  for  the  month  of  January,  and  S.t 
for  the  whole  of  1921,  as  against  100  for  1913.  This 
means  that  the  actual  volume  of  construction  in  1921 
(not  the  mere  money  value  of  the  contracts  let  that 
year)  is  12  per  cent  under  the  volume  of  construction  for 
1913.  Our  monthly  volume  number,  100  for  February, 
1922,  is  really  the  increment  of  construction,  and  indi- 
cates the  rate  at  which  contracts  are  being  let  as  com- 
pared with  1913  awards. 


J 


"7,697,345  This  figure  takes  into  ac- 
unt  the  main  classes  of  construction 
excluding  residential  building.  The 
figure  is  about  $1,000,000  les.';  than  was 
reported  for  the  corresponding  month 
of  1921.  Inasmuch  as  the  cost  of  build- 
ing has  dropped  considerably  the  past 
year,  the  figure  for  the  month  just 
passed  represents  in  volume  at  least 
30  per  cent  more  construction  than 
was  put  ander  contract  for  February, 
1921  The  value  of  contracts  let  for 
Febniarv  of  1920  was  in  excess  of 
$148,000,000,  as  shown  by  the  accom- 
panying table.  As  has  been  the  case 
in  the  past  months,  the  highest  contract 
value  in  February  was  reported  for 
miscelL-jneouR  building — churches,  thea- 
ters, schools,  banks  and  office  buildings. 
Following  is  the  tabulation  of  the 
values  contracts  let,  as  reported  in 
Engivrcrivft  NewB-Recnrd  for  February 
of  1920,  1921  and  1922: 

niMificstJon  1920  1921 


classes  of  labor  on  a  frame  house  is  as 
follows:  Bricklayers,  6.2  per  cent;  hod 
carriers,  2.2  per  cent;  plasterers,  7.9 
per  cent;  plumbers,  8.7  per  cent;  electri- 
cians, 2.6  per  cent;  painters,  10  per 
cent;  common  laborers,  6.3  per  cent; 
and  all  others,  6. .5  per  cent.  For  a 
brick  house  the  following  cost  distribu- 
tion is  made  according  to  the  various 


the  volume  of  construction  to  be  ex- 
pected in  the  following  spring.  These 
data  were  presented  geographically  on 
p.  174,  Jan.  26  issue.  The  January 
figures  are  now  available  in  Table  I. 
Contracts  let  on  all  classes  of  en- 
gineering construction  since  Oct.  1, 
1921,  to  Feb.  1.  1922,  aggregated 
$380,000,000,  according  to  Construction 


T.\BLE  I— V.fLOT  OF  CONTRACTS  LET  IN  THE  INITEI)  ST.\TES  IN  JANl  Ain  .  1922 


Water- Work* . 

Sewen 

Bridges 
F.xcav.     and 
HrpHmnc 


New 
Englaod 


4*4.000 

'.50,000 

1.867.000 

8.J0O 


Middle 
Atlantic 
tl9I.OOO 
1,271.000 
1,778.000 

25,000 

2.257.000 

2.884.000 

6.599.000 

261.000 

570,000 


Southern 

1230.000 

27,000 

171,000 

178.000 

4,056.000 

12,355.000 

886.000 

39.000 

36.800 


Middle 

W(Dt 

1597.000 
322,000 
344.000 


2.372  onn 
1.408.000 
14.131,000 


West  of 
Miaa. 

J327.000 
45.000 
456.000 


3.251.000 

365,000 

3.611.000 


743.810         3,070.460 


3Vcatcrii 

$452,000 

110,383 

70.000 

284.000 

2,044  onn 

UO.OOO 

6  nwnoo 

Ht.ftflOO 
420,000 


Total 
1 1.797,000 
1,775.383 
2.994.000 

487.000 

14,424,000 
17.912.000 
33.146.000 
1.174.500 
4.841.070 


$3,044,500     $15,836,000-    $17,978,800     $19,917,810     $11,125,460     $10,648,383     $78,550,953 


Waterwofka  . 

HriHcn, 
Klravnttnl), 
HrH«in« 
ftr-MK.  fmiit. 
Inditfirial 
RtiiMiiwi 
Fadenil     hot- 

'lllUMIll 
MhorilMMoui 

Total 


$2,171,725 

622.874 

2.137,393 

786.943 
21. 334.013 
63.262.290 
52.200,466 


!.927.307 
1.445,075 
885,529 


$777,141 
2.408.123 
l.002,nr. 


305.740  4l''.nu 

I.049.144  I0.22^  11'' 

1.737.850  6.747.''72 

1,902,608  31.434.916 


$148,264,596  158.556.821  $57.697.)4-, 


classes  of  workers:  Carpenters,  32.2 
per  cent;  bricklayers,  21. .^  per  cent;  hod 
carrier.*,  6.7  per  cent;  plasterers,  8.8 
per  cent;  plumbers,  7.6  per  cent;  elec- 
tricians, 2..')  per  cent;  painters.  6.3  per 
cent;  common  laborers,  9.9  per  cent; 
and  all  others,  4  .5  per  cent. 

Avef-agcs  were  made  from  reports 
covering  a  largo  number  of  lix-room 
brick  and  frame  houses  throughout  the 
United  SUtes. 


News.  Only  those  contracts  are  In- 
cluded which  exceed  $2.'>,000  in  the  case 
of  public  work,  $40,000  for  indu.strial 
works  and  $1.')0.000  for  buildings. 

The  January  total  for  the  country  is 
$78,.''i.'")0.9.'')3,  rjistributed  ceographi<ally 
as  follows:  Mfd-We^t,  25  per  cent; 
S-iuth,  j:!;  Middle  Atlantic,  20;  We.it 
of  Mississippi  River,  14;  Far  West,  14; 
New  Kngland,  4.  A  particularly  hope- 
ful   siirn    is    that    more    industrial    con- 
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struction  was  contracted  for  in  Janu- 
ary, 1922,  than  in  any  month  of  1P21. 
Contracts  for  industrial  work  in  Janu- 
ary, 1921,  amounted  to  $12,882,000; 
January,  1920,  $56,000,000;  1913,  $2,- 
000,000. 

Table  II  presents  F.  W.  Dodge 
Co.'s  statistics  of  residential  contracts 
awarded  in  January,  1922,  in  the  North- 
eastern quarter  of  the  United  States. 

TABLE  II— RESIDENTIAL  CONTRACTS  LET 
IN   JANT7ARY,    1922. 


Number    Floor  Space 

District  Projects           "     "' 

Boston 519 

New  York 870 

Philadelphia 631 

Pittsburgh 572 

Chicago. . ._ 667 

Minneapolis. ....  151 

Total.... MlO 


1  Sq.  Ft. 
1,263,800 
8,027,700 
3,586,200 
1.970,700 
2,984,100 
250,300 


Value 
$5,090,100 
35.329,700 
12,849,400 
7,966,500 
13,558,300 
934,300 


18.082,800     $75,728,500 


The  total  valuation  of  contracts  let 
on  all  classes  of  construction  in  the 
United  States  in  January,  1922,  is  prob- 
ably $300,000,000. 


California  Comment  on  Uniform 
Cement  Prices 

Commenting  upon  the  resolution 
taken  by  executive  officers  of  eight 
Mid-West  states  not  to  make  any  con- 
tracts for  highway  consti'uction  involv- 
ing the  use  of  cement  until  prices  are 
reduced,  the  Feb.  2  Bulletin  of  the  Cali- 
fornia Highway  Commission  remarks 
that  "the  price  of  cement  at  present 
made  to  the  California  Highway  Com- 
mission by  all  the  northern  mills  in  Cal- 
ifornia is  $2.35  per  bbl.,  mill  base,  th? 
mills  all  quoting  the  same  delivered  price 
and  absorbing  any  freight  differentials 
due  to  differences  in  distances  from  de- 
livery points.  Among  the  mills  of 
Southern  California,  however,  a  limited 
competitioTi  exists  and  the  mill  base 
price  there  is  appreciably  lower. 

"Before  the  war  the  California  High- 
way Commission  enjoyed  a  range  of 
price  from  $1.04  to  $1.40  per  bbl.  mill 
iDase.  The  peak  price  on  account  of 
WOT  time  conditions  was  $2.70  on  Sept. 
2,  1920.  It  has  since  dropped  to  $2.35 
but  is  still  fully  $1  per  barrel  above 
pre-war  prices. 

"Informal  bids  were  received  from 
the  Northern  Cement  Companies  by  the 
California  Highway  Commission  last 
week.  On  3,000  bbl.  for  delivery  at 
Suisun-Fairfied  all  companies  bid  $2.52 
per  bbl.  On  375  bbl.  for  delivery  at 
Sacramento  all  companies  bid  $2.69.  On 
232  bbl.  for  delivery  at  Altamont  all 
companies  bid  $2.78. 


Uniform  Prices  Inevitable,  Says  Cement  Man 

Competition,  Not  Collusion,  Forces  Bids  to  Same  Level, 
Is  Statement  of  Universal  President 


In  the  issue  of  Jan.  19,  p.  25  (Con- 
struction News)  Engineering  News- 
Record  reproduced  th(  tabulation  of 
bids  for  furnishing  the  Wisconsin  High- 
way Department  with  cement.  Uni- 
formity of  the  bids  submitted  by  four 
manufacturers  led  to  a  request  that 
the  situation  be  explained,  as  a  natural 
inference  might  be  the  existence  of  an 
agreement  on  price  among  the  various 
cement  producers  who  bid.  The  fol- 
lowing letter  from  B.  F.  Affleck,  presi- 
dent of  the  Universal  Company,  ex- 
plains the  situation  in   detail — 

"There  is  no  collusion.  Such  uni- 
formity of  prices  as  appears  in  this  list 
of  bids  and  elsewhere  is  due  not  to  col- 
lusion, but  to  competition.  Cement  is  a 
standard  commodity  conforming  to  a 
standard  specification  adopted  by  the 
government,  the  engineering  profession, 
and  cement  manufacturers  generally. 
There  is  no  substantial  variation  in 
quality.  It  must  all  conform  to  stand- 
ard specifications  and  is  not  required 
to  exceed  these  specifications.  The 
freight  rates  on  cement,  which  is  a 
large  percentage  of  the  value  of  the 
material,  are  matters  of  record.  The 
railroads  cannot  vary  them  except  on 
notice.  The  product,  being  one  which 
is  sold  to  many  thousand  de  .lers  and 
consumers,  is  offered  freely  by  the 
manufacturers  at  prices  which  are  not 
secret,  but  which  are  given  wide  pub- 
licity. 

"The  material  is  made  in  a  factory 
which  the  owner  tries  to  operate  con- 
tinuously with  perhaps  some  seasonal 
shutdown.  He  can  determine  in  ad- 
vance with  fair  accuracy  his  manufac- 
turing costs  and  these  do  not  vary 
widely  except  as  wage  rates  and  cost 
of  fuel  and  material  advance  or  decline. 
Therefore,  changes  in  prices  are  as  a 


Freight  Traffic  on  French 
Railways 

During  the  first  11  months  of  1921, 
the  average  number  of  freight  cars 
loaded  daily  on  French  railways,  includ- 
in.g  .Msace-Lorraine,  according  to  Com- 
mercial Attache  W.  C.  Huntington, 
Paris,  was  as  follows: 

.lanuary....  38,434  July 39,607 

February...  40,137  August 43.087 

March 38,679  September..  47,191 

.\pril 40,266  October 48,956 

May 39,000  November..  48,931 

June 41,590 

On  account  of  -the  increased  average 
weight  per  carload.  40,000  loaded 
freight  cars  at  the  present  time  are 
equivalent  in  tonnage  to  60,000  pre-war 
freight  cars. 


Trend  of  Business 

Bonds  —  Light  issues,  active  de- 
mand, rising  quotations.  New  York 
Transit  Commission  set  valuations 
on  the  local  traction  properties  of 
about  half  their  book  values,  which 
caused  a  temporary  decline  in  securi- 
ties of  the  companies.  Foreign  gov- 
ernment list  was  feature  of  the  bond 
market,  the  activity  following  the 
mounting  of  exchange  rates. 

Foreign  Exchange  —  Highest  in 
three  years.  Sterling  $4.43i  ($4.86g 
is  par). 

Net  earnings  of  well  known  com- 
panies compared  for  1921  and  1920 
are  a  good  index  of  industrial  con- 
ditions: 

New  York  Shipbuilding  Corpora- 
tion $2,046,559  in  1921,  against  $2,- 
395,402  in  1920. 

Atlas  Powder  Co.  $634,484  or  $1.71 
per  share  of  common  stock  in  1921 
against  $1,434,693  or  $16.32  per 
share  in  1920. 

American  Locomotive  Co.  $3,333,- 
785  or  $13.34  per  share  in  1921 
against  a  1920  showing  of  $5,361,126 
or  $21.44  a  share. 

National  Lead  Co.  were  $3,481,512 
in  1921,  compared  with  $4,755,508  in 
1920. 


rule  infrequent.  When  prices  change, 
most  of  the  manufacturers  notify  by 
circular  their  customers  and  others 
whose  business  they  desire  of  the  new 
prices. 

Quotation  Basis  EAsav  Figured 

"The  conditions  recited  above  make  it 
easy  for  any  given  manufacturer  by 
simple  arithmetic  to  ascertain  the  basis 
of  quotations  made  by  any  other  manu- 
facturer. In  fact,  as  the  cement  busi- 
ness is  and  must  be  conducted,  it  is 
quite  impossible  for  any  manufacturer 
to  keep  secret  his  policy  with  respect 
to  prices.  The  price  at  a  given  des- 
tination is  made  based  on  a  mill  price, 
plus  freight.  It  has  been  shown  above 
that  this  mill  price  or  basis  quickly 
becomes  a  matter  of  common  knowl- 
edge. The  freight  rate  also  is  well 
known.  Therefore  it  is  easy  to  deter- 
mine the  delivered  price.  The  material 
being  a  standard  commodity  through- 
out the  country,  it  is  practically  impos- 
sible for  any  manufacturer  to  get  more 
for  his  product  delivered  at  destination 
than  any  other  manufacturer  who  can 
make  the  delivery  is  asking  at  the  point 
of  delivery.  It  is  also  not  to  be  ex- 
pected that  a  manufacturer,  knowing 
what  the  market  is  at  a  given  destina- 
tion, will  offer  his  product  at  less  than 
that  market.  Were  he  to  do  so  the 
strong  probability  is  that  the  lower 
quotation  made  by  him  would  soon  es- 
tablish itself  as  the  market  price  and  he 
would  find  himself  obliged  to  sell  all 
of  his  product  at  the  lowered  market 
price.  And,  of  course,  other  manufac- 
turers would  also  sell  at  this  lowered 
price,  which  would  quickly  again  be- 
come uniform  as  between  all  manufac- 
turers quoting  at  the  same  destination. 

"It  may  be  assumed  that  the  public 
has  no  objection  to  uniformity  of  prices 
unless  these  prices  are  too  high.  If 
the  cement  manufacturers  were  to  quote 
prices  only  at  their  mills  instead  of 
quoting  delivered  prices,  the  effect 
would  be  that  at  most  destinations  there 
would  be  only  one  brand  of  cement  ob- 
tainable at  the  low  price,  prices  on 
other  brands  from  more  remote  mills 
being  higher.  This  would  clearly  be  a 
non-competitive  condition  which  would 
not  be  to  the  advantage  of  the  consum- 
ing public,  but  decidedly  to  its  disad- 
vantage. 

"In  the  case  of  Waukesha,  listed  in 
the  table  of  bids  referred  to,  the  Uni- 
versal Company's  bid  was  based  on  $1.60 
at  Buffington,  the  price  in  effect  since 
Sept.  15,  1921,  with  40c.  for  sacks,  and 
48c.  per  barrel  freight.  This  makes 
$2.48  delivered  at  Waukesha.  Other 
cement  companies,  knowing  what  base 
price  Universal  had  used  since  Sept.  15, 
assumed  that  its  bid  at  Waukesha  would 
be  $2.48  and  they  could  not  expect 
Waukesha  business  if  they  bid  higher. 
Therefore  the  Lehigh  and  Alpha  Com- 
panies, whose  mills  are  at  La  Salle,  111., 
with  a  freight  rate  of  53c.,  shrunk  the 
net  at  their  mill  to  $1.55  to  meet  Uni- 
versal competition  and  the  Sandusky 
Cement  Co.  whose  mill  is  at  Dixon,  111., 
with  a  freight  rate  of  51c.,  reduced  the 
net  price  at  its  mill  to  $1.57  to  meet 
Universal  competition." 
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Rcslriclive  Trade  Practices 
Barred  by  Federal  Court 

As  a  result  of  a  conference  held  Feb. 
24  at  the  office  of  the  United  States  At- 
torney-General between  representatives 
of  the  Department  of  Justice  and  those 
of  the  International  Organization  of 
Bricklayers,  Masons  and  Plasterers,  the 
executive  heads  of  the  union  have  exe- 
cuted a  consent  to  the  entry  of  a  court 
decree  in  the  United  States  District 
Court  for  the  southern  district  of  New 
York  which  eliminates  certain  objection- 
able   trade    practices.      The    decree    di- 


rects (1)  that  no  limit  be  set  upon  the 
productive  capacity  of  the  individual 
workman;  (2)  that  no  limit  be  placed 
upon  the  right  of  the  employer  to  pur- 
chase his  materials,  whether  those  ma- 
terials are  union  made  or  not;  (3)  that 
no  favoritism  be  shown  by  organized 
labor  toward  employers  or  trade  asso- 
ciations or  contractors'  associations  and 
that  no  discrimination  be  allowed  as  be- 
tween members  and  non-members  of 
such  associations;  and  (4)  that  labor 
organizations  are  not  to  be  used  as 
agencies  for  the  collection  of  alleged 
claims  by  material  men,  contractors  or 


subcontractors.  The  decree  becomes  a 
constitutional  provision  of  the  trade 
union  involved. 

Restrictions  upon  individual  output  is 
considered  a  strictly  war-period  devel- 
opment and  has  been  condemned  by  the 
executive  heads  of  the  trade  associa- 
tions involved.  The  decree  is  therefore 
directed  against  any  concerted  effort  at 
curtailment  of  production,  though  it 
does  not  at  all  prohibit  the  regulation 
of  hours  or  conditions  of  labor. 

The  second  of  the  principles  enuncia- 
ted in  the  decree  is  directed  against  a 
certain  practice  which  may  be  typified 


Labor  Rates  and  Conditions  Throughout  the  Country 


Of  the  twenty  one  cities  reporting, 
thirteen  show  changes  in  industrial  con- 
ditions and  only  threie  report  actual 
changes  in  labor  rates.  Common  labor 
rates  vai-y  from  20c.  per  hour  in  the 
South  and  in  Montreal  to  3.5(a)50c.  else- 
where. The  average  for  the  entire 
country  is  4-3c.,  against  4.5c.  for  the  pre- 
ceeding  four  months.  Hoisting  engi- 
neers are  recei\'ing  87c.  as  against  87ic. 
per  hr.  in  Baltimore.  Montreal  pick  and 
shovel  men  for  e.xcavating  work  are 
quoted  at  20c.@2.5c.  as  compared  with 
20c.@30c.  per  hr.  one  month  ago.  While 
the  regular  St,  Louis  union  scale  of 
67Jc.  per  hr.  for  common  labor  has 
nominally  remained  in  force,  non-union, 
unskilled  common  labor  is  now  obtain- 
able at  a  rate  as  low  as  30c. 

Los  Angeles  reports  all  classes  of 
work  held  up  this  month  on  account  of 
heavy  rains  and  unsettled  weather  con- 
ditions. Despite  this,  unemployment, 
particularly  in  the  common  labor  class, 
has  shown  a  slight  decrease.  As  soon 
as  the  weather  permits,  increased  con- 
struction activity  is  looked  for. 

Current  labor  rates  in  Cincinnati  will 
remain  in  force  until  May  1,  when  re- 
adjustments are  expected.  Not  fewer 
than  70  per  cent  of  the  city's  skilled 
mechanics  and  30  per'  cent  of  the  com- 
mon laborers  are  at  present  employed. 

A  condition  of  alternating  strikes  and 


lockouts,  existing  in  Philadelphia  dur- 
ing 1921,  has  finally  subsided  and  the 
builders  do  not  anticipate  difficulties  for 
the  spring  months.  Bricklayers,  masons 
and  plasterers  have  returned  to  work 
and  conditions  favor  increased  construc- 
tion activities  during  1922. 

Denver  reports  a  slight  increase  in 
the  number  of  employed  workmen,  but 
conditions  are  still  far  below  normal. 

Employment  in  all  trades  in  Detroit 
shows  a  slight  increase  over  last  month. 
Favorable  weather  has  permitted  unin- 
terrupted construction  work  on  pi'ojects 
started  during  the  winter. 

The  Minneapolis  Board  of  Park  Com- 
missioners has  voted  a  reduction  in  the 
common  labor  rate  from  §4. .50,  the  rate 
paid  last  year,  to  $4,  for  eight  hours. 
The  common  labor  rate  in  all  depart- 
ments under  control  of  the  City  Council 
is  $5  per  day,  by  ordinance,  and  is  un- 
affected by  the-action  of  the  Park  Com- 
mission. The  common  labor  rate  on 
work  other  than  municipal  is  40c.@50c. 
per  hr. 

Steamfitters  in  Syracuse  have  agreed 
to  a  wage  cut  from  $1.12J  to  $1.05  per 
hr.,  but  hoisting  engineers  and  journey- 
men plumbers  have  thus  far  success- 
fully resisted  wage  reductions. 

Cement  finishers  in  St.  Louis  have  ac- 
cepted a  wage  reduction  from  $1.25  to 
$1  per  hr.,  effective  March  1. 


Satisfactoi-y  adjustments  in  the  build- 
ing trades'  wage  scale  for  the  coming 
season,  in  Dnluth,  have  stimulated  con- 
siderable interest  in  building  projects  in 
that  section. 

Current  labor  rates  in  Cleveland  were 
to  have  expired  by  agreement  on  Mar. 
1,  but  negotiations  thus  far  have  not 
produced  definite  results. 

In  Chicago,  carpenters,  plumbers, 
hoisting  engineers,  cement  finishers, 
lathers,  fixture,  hangers,  sheet  metal 
workers,  roofers  and  laborers'  unions 
have  all  been  refused  i-ccognition  by  the 
Citizens'  Committee  to  enforce  the  wage 
award  made  by  .Judge  Landis  on  Sept.  7, 
1921.  Meanwhile,  Judge  Landis  has  i-e- 
signed  as  arbitrator  of  the  building 
trades  controversy.  The  Committee  will 
retain  all  non-union  men  now  employed 
and  also  all  union  men  who  sign  a 
pledge  to  abide  by  the  award  and  not  to 
strike. 

In  comparison  with  other  parts  of  the 
country,  construction  work  in  the  New 
York  district  has  been  fairly  active  all 
winter  and  the  spring  season  is  ex- 
pected to  witness  even  a  greater 
activity.  San  Francisco  also  reports  in- 
creased building  operations  as  well  as  a 
visibly  increased  interest  in  prospective 
construction. 


Labor  plentiful,  all  classes. — Hieher  rates  indicated  by  +,  decreases  by— 
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by  the  fact  that  in  construction  work  in 
many  of  the  larger  cities  labor  unions 
have  required  that  stone  be  imported  in 
the  rough  and  dressed  and  finished  lo- 
cally by  union  labor.  The  contractor 
may  now  purchase  his  material  when, 
where  and  from  whomever  he  chooses. 
It  is  the  belief  of  the  Department  of 
Justice  officials  that  this  practice  has 
constituted  one  of  the  most  potent  fac- 
tors in  the  high  cost  of  building,  and  the 
consequent  shortage  of  housing  and 
large  rent  increases. 

The  Department  has  found  many  in- 
stances wherein  a  labor  organization 
would,  for  some  bonus  or  other  induce- 
ment, agree  to  grant  preference  or  to 
furnish  some  co-operation  to  the  trade 
association  member  as  against  his  inde- 
pendent competitor.  Numerous  cases 
of  the  kind  were  also  brought  out  in 
the  investigations  carried  on  by  the 
Lockwood  Committee  in  New  York  City. 
It  is  against  this  apparent  collusive 
agreement  between  labor  organization 
and  trade  association  member  that  the 
third  of  the  principles  is  directed. 

Instances  have  been  reported  to  the 
department  from  both  Chicago  and  New 
York  to  the  effect  that  contractors  and 
builders  have  used  labor  unions  as  in- 
struments for  collection  of  their  debts. 
For  instance,  the  practice  prevailed  in 
certain  centers  wherein  members  of 
labor  unions  refused  to  work  on  the 
completion  of  a  job  although  fully  com- 
pensated for  their  work  and  assured  of 
future  compensation,  merely  because 
some  previous  owner  of  the  building  had 
defaulted  in  a  payment  to  some  mate- 
rial man.  In  one  case  in  New  York  a 
collection  system  was  used  wherein  pay- 
ment for  the  same  claim  was  extorted 
two  or  three  times.     Threats  that  the 


dealer  could  not  secure  the  labor  to 
complete  or  finish  his  job  if  he  did  not 
pay  usually  had  the  desired  effect. 

In  its  investigation  of  the  masons, 
bricklayers  and  plasterers  international 
union  the  Department  of  Justice  did  not 
feel  justified  in  proceeding  to  indict- 
ment, but  believed  that  the  same  results 
could  be  obtained  by  the  issuance  of  the 
decree  herein  outlined. 


Car  Surplus,  Shortage  and 
Freight  Loading 

Plenty  of  freight  cars  are  available, 
as  shown  by  the  table  which  Engineer- 
ing Neivs-Record  has  arranged  from 
the  latest  summary  of  car  surplusages 
and  car  shortages  compiled  by  the 
American  Railway  Association.  The 
"shortage"  columns  indicate  both  that 
there  is  no  car  shortage  and  that  busi- 
ness is  light.  On  the  other  hand,  the 
surplusage  has  been  decreasing  steadily 
with  continued  increase  of  freight  load- 
ings. 


Loading  of  revenue  freight  totaled 
788,412  cars  during  the  week  which 
ended  on  Feb.  11,  an  increase  of  34,526 
cars  over  the  week  before,  according  to 
reports  just  received  from  the  railroads 
of  the  United  States  by  the  Car  Service 
Division  of  the  American  Railway  As- 
sociation. This  was  100,545  cars  in 
excess  of  the  total  for  the  correspond- 
ing week  in  1921  and  1,779  more  than 
loaded  during  the  corresponding  week 
in  1920. 

The  increase  over  the  week  before 
was  due  principally  to  greater  ship- 
ments of  merchandise  and  miscellane- 
ous freight  which  includes  manufac- 
tured products,  as  well  as  of  coal  and 
grain  and  grain  products,  although  ap- 
preciable gains  were  also  reported  in 
shipments  of  live  stock  and  forest  prod- 
ucts. 

Loadings  of  merchandise  and  miscel- 
laneous freight  totaled  445,581  cars,  an 
increase  of  15,876  over  the  week  before 
and  42,018  more  than  the  corresponding 
week  last  year.  It  was,  however,  4,448 
cars  below  the  total  for  the  same  week 
in  1920. 


SURPLUS  AND  SHORTAGE  STATEMENT 


Dietricts  Surplus 

Eastern 23,272 

Allegheny 22,650 

Pocahontas 1,395 

Southern 17,372 

Northwestern 21,967 

Central  Western 23,438 

Southwestern 1 1,434 

Total 121,528 

Canadian  Roads 29,025 

Grand  total 150,553 

Jan.  8,  1922 219,345 


lATEMEN 

T  — FEB. 

1  to  8,  1922 

Cars  . 

Shortage 

, All  C 

Surplus 

Dal  Cars — . 
Shortage 

—Total 
Surplus 

Ul  Ca.-B-. 

Shortage 

157 

229 
42 

35,981 
61.159 
1,437 
8,017 
3,208 
9.146 
4,171 

30 

63.674 
86,322 
4,455 
32,515 
35,623 
51,552 
20,518 

199 
0 
0 
II 
15 
2*8 
« 

428 

123,119 
1,325 

124,444 

30 

30 

296,659 
42,844 

527 
0 

428 

339,503 

527 

13 

220,774 

45 

538,387 

219 

Monthly  Prices  of  Construction  Materials 
Ups  and  Downs  of  the  Market 


Pig  Iron — Average  drop  of  $1  per 
gross  ton  in  Cincinnati,  New  York, 
Birmingham,,  Philadelphia,  Chicago  and 
Pittsburgh  markets.  Firmer  tone  due 
to  increased  demand. 

Railway  Supplies — Slight  reduction  in 
light  rails  f  .o.b  Pittsburgh.  Advance  of 
12c.  per  tie  on  Douglas  fir  cross-ties  in 
San  Francisco.  Standard  spikes  down 
in  Pittsburgh  and  Chicago;  spikes  and 
track  bolts  down  in  St.  Louis. 

Pipe — Advance  of  two  points  in 
wrought  steel  pipe  discounts  in  Chicago 
and  3  points  in  St.  Louis.  Cast-iron 
pipe  down  $2  p^r  ton  in  San  Francisco 
and  Birmingham;  slight  advances  in 
New  York  and  Chicago.  Cast-iron  pipe 
demand  fairly  heavy.  Sewer  pipe  up 
2c.  per  ft.  in  St.  Louis;  slight  drop  in 
Denver  and  Atlanta. 

Roads  and  Paving  Materials — Road 
oils  down  ie.  per  gal.  in  New  York  to 
encourage  approaching  seasonal  de- 
mand. Asphalt  in  package  up  $5  in  St. 
Louis  and  $10  in  Cincinnati;  down  $5 
per  ton  in  Denver.  Asphalt  in  bulk  up 
50c.  in  San  Francisco  and  Philadelphia; 
$6  in  St.  Louis  and  $11  per  ton  in  Cin- 
cinnati. Granite  pavina:  block  down  46c. 
per  sq.yd.  in  Cincinnati;  advance  of  $5 
per  M.  on  basalt  blocks  in  San  Fran- 
cisco. Flagging  and  bluestone  curbing 
quiet  with  anticipated  upward  trend. 
Wood  paving  blocks  3  in.,  down  5c.  and 
4  in.,  down  Ic.  per  sq.yd.  in  New  York. 
Size  3i  in.,  dovra  Ic.  in  Baltimore  and 


4  in.,  down  35c.  per  sq.yd.  in  Cincinnati. 
Sand,    Gravel    and    Crushed    Stone — 

Gravel  down  20c.  in  St.  Louis  and  25c. 
in  Boston;  up  15c.  per  cu.yd.  in  Los 
Angeles.  Sand  down  10c.  per  ton  in 
Atlanta ;  up  19c  per  cu.yd.  in  Cincinnati 
and  15c.  per  ton  in  Los  Angeles. 
Crushed  stone  down  10c.  in  Atlanta;  ad- 
vances 15c.  in  Los  Angeles. 

Lime — Hydrated  finishing  lime  is 
quoted  in  New  York  at  $15.80@$16.80 
as  against  $16.80  per  ton  and  common 
lump  lime  at  $2.75@$3.48  as  compared 
with-  $3@$3.48  per  bbl.  (280-lb.  net)  one 
month  ago.  Hydrated  finishing  lime  up 
$1  in  St.  Louis  and  $2.75  in  Detroit; 
down  $3.30  in  Cincinnati,  $6  in  Denver 
and  $1  per  ton  in  Atlanta.  Hydrated 
common  lime  advance  $1  in  St.  Louis 
and  $2.75  per  ton  in  Detroit.  Common 
lump  lime  down  25c.  per  bbl.  (180-lb. 
net)  in  Dallas,  Denver  and  Atlanta;  up 
$6.50  per  ton  in  Detroit. 

Cement  is  quoted  in  New  York  at 
$2.30  as  against  $2.20@$2.30  per  bbl. 
one  month  ago.  Reduction  of  3c.  per 
bbl.  in  Chicago  and  Cincinnati,  5c.  in 
Mihyaukee  and  15c.  in  Peoria,  Cedar 
Rapids  and  Davenport. 

Structural  Material — Steel  shapes, 
plates  and  bars  quoted  at  $1.40@$1.50, 
Pittsburgh,  but  $1.40  per  100  lb.  accepted 
on  even  comparatively  small  tonnages. 
Steel  shapes  quoted  at  $2.72J  as  against 
$2.97J  in  St.  Louis  warehouses;  rein- 
forcing bars  i  in.,  $2.50,  compared  with 


$2.87  per  100  lb.  one  month  ago.  Drop 
of  $2  per  100  yd.  in  expanded  metal 
lath  in  St.  Louis;  also  a  decrease  of  25c. 
per  100  lb.  in  structural  rivets  and  an 
advance  of  16c.  per  keg  on  \vire  nails. 
Steel  sheets  down  15c.  per  100  lb.  in  San 
Francisco  warehouses;  slight  declines  in 
St.  Louis. 

Prepared  Roofings  —  Slate-surfaced 
roofing  (red  and  green)  advance  5c 
per  roll;  slate  finished  shingles  up  10c. 
per  square  in  Philadelphia. 

Lumber — Douglas  fir  No.  1  common 
dowTi  $2  in  San  Francisco;  long  leaf 
yellow  pine  drops  $1  per  M.  ft.  b.m.  in 
Chicago.  Slight  advances  in  pine  lum- 
ber, base  sizes,  in  Atlanta;  down  in 
Baltimore.  Fir  up  $3  in  Los  Angeles 
and  Seattle.  Hemlock  advances  $3  in 
Los  Angeles  and  $1  per  M.  ft.  in  Min- 
neapolis. Fluctuations  in  Douglas  fir 
market  caused  by  hea\'y  Asiatic  ship- 
ments as  well  as  domestic  demand. 

Scrap — Dealers'  selling  prices  on  all 
iron  and  steel  scrap  except  re-rolling 
rails,  show  decline  in  St.  Louis.  New 
York  and  Chicago  prices  unchanged. 

Manila  Rope — Advance  of  Ic.  in 
Chicago  and  decrease  of  2c.  per  lb.  in 
Atlanta. 

Linseed  Oil — Rapid  rise  in  flaxseed 
market  reflected  in  raw  linseed  oil 
prices  throughout  the  country.  New 
York  quotes  87c.  as  against  77c.  and 
Chicago  91c.  as  compared  with  80c.  per 
gal.  (5  bbl.  lots)  one  month  ago. 
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Price  advances  since  last  minih  arc  ini 
PIG  IRON— Per  Grcss  Tor— Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current  One  Yeai  Ago 

CINCINNATI 

No.  2Southem  (siUcon  2.25  @  2.75) t20.BO\                  $32.00 

Northern  Basic SI. 03^                     29.50 

Southern  Ohio  No  2  (siliccn  1.75  @i2.25) 2S.5S\                    32.00 

NE\\  YORK,  tidewater  delivery 

Southern  No.  2  (silicon  2.25;@  2.75) 26.26t 

BIRMINGHAM 

No   2  Foundry  (silicon  2.25  @,  2.75) ,  ie.OOt 

PHILALiELPIIIA 

I-astern  Pa.,  No.'2X.  (2.256?  2  75  sil.)  S1.76i 

Virginia  No.  2  (silicon  2.25  %  2.75)  «7 .  7i\ 

Basic  i».Si\ 

Grey  Forge.  fl.oOt 

rmCAGO 

No  2  Foundry  Local  (filic-n  1.75  @  2.25) SO.OO^ 

Vn  2  Foundrj- Southern  (silc.n  2.25  @  2.75)...  .  SS.S7\ 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundiy  Valley  (silicon  1.75  (a  2.25) 3J.96t 

Basic                        19.96t 

Bessemer     . .                                           tl.  ^6^ 

♦F.o.b.  furnace,    t  Delivered 


37.76 
27.50 

)l  54* 
55  I4» 
29.00t 
29  75* 


28(a29 
35  « 


29  96 
26  96 
28.96 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotation?  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lota.  For  less  than  carload  lots  5c  per  100  lb  ts 
charged  extra: 

Pittsburgh 

One 

Year  .Ago     Birmingham 

$45   00 

47  00 

2  45(ai3.00* 

2  4!(a2  95» 


Current 
S40  00 
40  00 
KJ)il(g,.HI 
S  iKlfii-SO 

25  to  45  lb 2S  iiDiSiSO  (10  2.32(Si2.85' 

rolledRail- I   45®l.50*        

I'er  100  lb. 


Stardard  beasemei  rails 
Star.dard  openhearth  rail: 
I  ight  rails,  8  to  10  lb . 
Light  rails.  12  to  14  lb. 
'•ch 


$40  00 
1  60« 
1  60* 
1.60' 


Chicago 

540.00 

40  00 

l.65(i,1.80« 

I   65(3il   80* 

1.65(3)1.80* 


R.\ILWAy  TIES — For  fair-siied  orders,  the  following  ptioea  per  tie  hold: 

6In   if<  I 
by  8S  Ft 
Chicaco,    White    Oak 

Oiicago,  Hardwood  and  Red  Oak 

Chicago..      Empty  Cell  Creosoti' g  (add'l) 

Ban  Francisco Gieen  Douglas  Fir  .85  1  10 

San  Francisco.  Empty  Cell  Creofoted   Di  uglas  Fir      1  8C  2  30 

8t.  Louis,  White  Oak*  I    10  I   30 

8i.  I-ouis,  Red  Oak*  97  I    17 


JI.35 

1   20 

45 

85 

1  8C 

1    10 

7  In    X  »  In 

by  8!  Ft 
(I   50 
I  30 
50 


TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  fob.    Pitt»- 
'^ffh  for  carload  lota,  tocether  with  the  warehouse  prices  at  the  places  named: 


ndard  •p'kea,  A-m 
■  A  larger 

•%^k  bolt.    

4  ndard  section  angle 


Pittsburgh 

One  Year  I 

Current  Ago      Chicago  St.  Louis  < 


».J  471  »4  25  »}  25 

4   J7)     5  25     4  60 


2  liCuili     2  40       3  25       4  00     3  45 


WROUGHT  PIPE -The  following  diseouoir  ar«  to  jobber*  for  earload  lois 
the  latcal  Pittsburgh  banng  card 


BUTT  WELD 


loelMt 
to} 


1 

a  to  6 
7to». 
9  to  12 


Bl«el 
Black 

GalT                            Inch 

71 

58i                             1  to 

LAP  WELD 

64 
6« 
65 

Sl|                     2 

55i                     2t  to  6 

51)                     7  to  II 

19i 
42i 
401 


Galv 
291 


?5t 


ated  by  heavy  type;  declinea  by  italics 

BUTT  WELD   EXTR.\  STRONG,  PLAIN  ENDS 
J  tolj 44i 


1  tol!. 

2  to  3.. 


70 


57! 
58J 


2 

21  to  4... 

4)  to  6 65 

7  to  8 61 

9tol2 55 


LAP  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
.       62  50J 


53i 
47  J 
4U 


2 40) 

2)  to  4 43J 

4jto6 42i 

7  to  8 3Si 

9  to  12 30J 


30J 


274 
3li 
30J 
23J 
I8J 


STEEL — From  warehouses  at  the  places  named  the  following  diseotints  hold 
for  steel  pipe: 

. Black   . 

New  York  Chicago  St.  Louis 

1  to  3  in.  butt  welded 66%  6"}%  59% 

2i  to  6  in.  lap  welded 61%  .i<ii%  56% 

Galvanised ■ . 

New  York  Chicago  St.  Louis 

I  to  i  in  butt  welded 53%  4Si%  45% 

2i  to  6  in.  lap  welded 47%  45S%  42% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list  less  10% 
Cast  iron,  standard  sizes,  32-5%  off. 


CAST-IRON  PIPE — The  following  .-ire  prices  per  net  ton  (or  carload  lots: 

. New  York ■ 

One  San  Fran- 

Current   Year  Ago  Birmingham  Chicago     St .  T.ouis     cisco 

4  in ISO  SO       S73   30  $.;7'>0  J4e  60(a  4g  10  $46.20     %SB.OO 

6  in.  and  over  47  30(5  48.30  63.30  .iS.OO     42  60(a  44  10     43  20       iS.OO 

Gas  pipe  and  Class  "A,"  $4  per  toa  extra;   16-ft.  lengths,  SI  per  ton. 

CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  lin.ft. : 

. New  York 

One  San 

Sise.  In.               Current      Year  Ago  St.  Louis      Chicago  Francisco  Dallas 

3     »40  00         $50  00  ..                 $50  00  $55.00 

4     50  00           60  JO  tSO.OO           60  00  $90  00  65  00 

5     80.00           90.00  80.00  115  00  84  00 

6     100  00         115.00  140.00         100.00  150  00  110  00 

8     150.00         185.00  200.00         150.00  250.00  181.00 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  carload  lots  fob.: 

.4  an 
New  York  Pitts-    Birming-     St.  Fran- 

Size,  In  Delivered  burgh      ham       Loui.    Chicago    cisco       Dall 

3 $0.14|$0  087     $0  10      $0  12 

087       $0  09 


Boeton 

Minneapolis 

Denver . . . 

Seattle 

Lot  Ancele* 

New  Oneana 

Cincinnati 

Atlanta 

Montreal,  tMivered.. 

Detroit 

Baltimore 
Kansas  City,  Mo 
Pl.iladclphia 

•4-in  .  6-in  ,  9.in 


21 
.35 
.52 
67 
I  15 
I  55 

1  98 

2  64 
2  97 

4  50 

5  00 

6  55 

7  SO 


1305 
1305 
203 
3045 
3915 
522 
725 
87 
I  16 
I  305 

1  885 
7  088 

2  61 

2  9725 


135 


14 
U 
2S$ 
315 
40S 
S8S 
765 


1  35 

2  25 

2  70 

3  35 
3.SS 


3 


72 
I  00 
I  20 
I  60 
I  80 

3  75 

4  75 

5  50 

6  00 
12 


15 

$0  18 

18 

.165 

21 

2S 

30 

.15 

.42 

54 

.M 

.90 

1   32 

24 


$0,108   $0  162  $0  252  $0  486   $1  62 


47 
72 
495 
4J9 
45 

SI  If 
I  35 
.4725 
.«fl7" 


085 
lively 


2  55 

;  7" 

2  59 
I  65 
I  755 

1  5r 

;  ts7/i 

4  50 

2  115 
2  29 
2  41 

I  305 


H 

$4  92 
5  66 


4  305 

6  SO 
5  432S 

«.M 
4.74 
3  65 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS— ^Following  are  prices  per  gallon  in  tank  cart  8,000  gal 
f.o.b.  place  named : 

CurraDt      On* 

New  York,  45%  asphalt.    .       (at  t«munal) to.nn 

New  York,  65%  aiphall  .(at  t«rmmal) 04'! 

New  York,  bind" (at  t«rminal) OB 

New  York,  flm  (at  terminal) 05t 

N^w  Y-rk.  Ii-iuid  s-pha't      .  .  (atlerminal) 06 

SI    1  oul«.  40  60%  «.ph»lt  If  oh.)  TuIk,  OUn  ...  0I| 

Chir-ago.  40-50-;  ani'ialt 05 

Chi'-ago.  60-70- ,   a-plialt OSl 

Dalla«.  4n-5r;  «s.h«lt     10 

D»ll«.,  60  70- ,  «.ph«ll         13 

t)»ll»i.  75  90-;   »-phalt     .  IJ 

San  Krantv-o.  bindpr,  per  ton ll.OOt 

•  Kteighi  $21  75  n«T  loa  to  Whiting,  I^ 

t  F.0  b.  Oleum,  Cal  Freight  to  San  Fraooiaoo,  (Oc.  p»r  tnn. 


Year  Ago 

$0  08 


13 

15 

IS  00 
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N'e 


packages  r350-lb.  bbh.  or  425-Ib.  drum3)  and  in 

Package         Bulk 

York  (Bayonne,  N.  J.) J25.00       $15.00 


Boston. 

Chicago 

San  Francisco.  /.< 

Dallas 

Seattle 

Denver 

Minneapolis 


.b.  rejinery.  Oleum,  Cal.. 


19.50* 
35.00 
25.40 

iO  Oil 


-00 


20.50 
25  00 

20.00 
15  00 
21   00 


St.  Louis 30  00 

Baltimore 2500 

Los  Angeles,  at  factory 22  30 

Montreal 28  00 

Atlanta 27  00 

Detroit  (petroleum  asphalt) 24  50         20  00 

Cincinnati 36  00        32.00 

Maurer,  N.  J.  (natur.-U  asphalt) 36 .  00         33  00 

Maurer.  N.  J, (artificial asphalt) 22. 00         20  00 

Philadelphia  24.00         17.50 

Kansas  City  28.83         22  83 

♦Freight  to  San  Francisco,  80o.  per  ton, 

NOTE — Barrels  or  drums  are  optional  in  most  cities.    About  6  bbls.  to  the 

ton,  and  from  4  to  5  drums.    Rebates  of  about  $1  per  bbl.,  no  rebate  for  drums. 

PAVING  STONE— 

New  York 5-m.granite,  28@29block6persq.yd.$l30.00perM 

f  .\bout  4x8x4  dressed 3 .  35  sq.yd. 

\  About  4x8x4  common 3 .  00  sq.yd. 

Basalt  block  4x7x8 70  00  per  M 

5-:n.  gramte l25.00perM 

Granite 2 .  00  sq.yd. 

Granite,  26i  blocks  per  eq.yd.      3.05sqyd. 

Gramte 2  00  sq.yd. 

Gramte 125.00  per  M 


Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore. . . . 

Montreal 

New  Orleans. 
Cincinnati. . . . 


St.  Louis. . .  . 
Kansas  City. 
Philadelphia . 


Granite,  4  x  8  s  4. 

Granite 

f  4x8x4  dressed 

I  4x8x4  common. . . . 

No.  Granite 


3 .  25  sq.yd. 
S.Si  sq.yd. 
3-25  sq.yd. 
3  00  sq.yd. 
3,95  sq.yd- 
Granite I25.00perM. 


FLAGGING—  (-Bronx 

.NJew  York <  ?,'?^l^"f  ?;  * ''• 


Chicago. . 


sq.ft. 
sq.ft. 
sq.ft. 
lin.ft. 
Im.ft. 


CURBING — Bluestone  per  hneal  foot, 
for  5x18  in.;  in  cargo  lots. 


I  New  Y^ork,  costs  77c.  for  5x16  i 


WOOD  BLOCK  PAVING— 

New  York  (ddivercd) 

New  York  (delun-ed) 

New  York  (detivered) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

MinneapoUs 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Detroit 

Cincinnati 

Kansas  City 

Philadelphia 


Size  of  Block       Treatment        Per  Sq.Y'd. 

3  16  $2,yi 

3S  16                       2.17 

4  16  S..W 

3  16  2.17 

4  16  3  00®  3  25 
3)  16  2  50®  2  75 
3i  16                       2  50 

4  16                       3  00 

4  16  Oef  market 

3}  16                      2  13 

3j  16                        2  30 

3  16                        I    60 

3J  16                        1    80 


4  50 
2.84 
3.00 
2.30 

2  15 

3  50 


CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL — Price    for  cargo  or  carload  lots  to  contractor 
follows,  per  cu.yd.: 

. Gravel  

. 1}  In. . i  In. . Sani 

One  One 

Year  Year 

Current      Ago    Current      Ago    Current 

New  York... $1  75       $3  00       SI  75       $3.00     $1  00 

Denver 2.50         2  00        2.50         I  80       1    10 

Chicago 2.00        2  75         2.00         2  75       2  00 

St.  Louis,  per  fern 125         1.65        I.JO         170       1.20 

Seattle.. I   50         1.50         1.50         1.50       1.50 

Dallas 2  00         1.75        2.00         1.75       2.00 

Minneapolis 150        2.00         150         ....       1.00 

Cincinnati 2  00        2.00        2.00         2.00      1.69 

SanFrancisco 2.25         2  50        2.25         2.50       I  50 

Boston 2.iU  2.65  2.iO  2.65       l.flu 

NewOrlcans 2  08;       3  00        2  08;       1  35 

Los  Angeles,  per  ton 1  50t       1.45        1  SOt       1.45       1  35t 

Atlanta,  per  ton I   85         2  88         1.85         1    15       I.  IS 

Detroit 2  00         185-       2  00         1.85'     2  00 

Baltimore,  per  ton 140  140t        1,60         1.601:     2,00 

Montreal,  per  ton 125         1.501       150         1,75       125 

Birmingham,  per  ton  (Crushed  eli.s;  '  .-eil  instead  of  ,;ravel)  1 .25 

Philadelphia...      1.50  ,..         1.5B         ..    ,        1.60 

Kansas  City 2.00         3.25         2.00         3  75       120 

*  Fine  white  sand:  Pacific,  $4  tier  ton;  Ottawa.  $4.50 
t  Freight  from  quarry  to  Lni.  .\ngeles  is  85o.  per  ton,  and  is  included  in 
price. 
$  Per  ou.  yd. 


$1,25 

1  60 

2  75 
I  70 
I  50 
1  75 
1,00 
1.30 
1  65 
2.00 
1.75 
1,30 


l,50t 
1.25t 


1   25 
above 


or  carload  lots  f.o.b.  city,  unless  stated 


CRUSHF-D  STONF-— Price  for  cargo 
otherwise,  is  as  follows,  per  cu.yd  ; 

. 1}  In. .      . 

Current     One  Year  Ago       Current 

New  York $1.75@1  85     $I.90(Sj2.00  $1.75®!. 85 

-  1.60 


Chicago 

St.  Louis  delivered. ... 

Dallas,  ddirered 

San  Francisco 

Boston,  delivered 

Minneapolis,  ot  plant.. 
Kansas  City,  at  plant 

Denver 

Seattle  delivered 

Atlanta 

Cincinnati  delivered . . 

Los  Angeles 

Detroit 

Baltimore 

Montreal 

Biimingham  delivered 

Phildelphia 

*Per  ton. 


1.60 
1.65 
2.93 
2.25 
3  00* 
2  00 
2.10 
3.50 
3,00 
1. 00* 
2.37; 
I  75* 
1  90* 

1.75* 
2.00* 
3.20 

1.70* 


2.75 
1.85 
2.25 
2  50 
3.00*  'del 

2  00 
2.35 

3  SOidel.i 
3  25* 

2  30 

1.70* 

2.00 

1.75* 

2.10* 


1.65 

2.93 

2.25 

3.00* 

2.25 

2.10 

3  50 

J.CO 

1.00* 

2.08 

1  85* 

/ .  90* 

I  65* 


5  In.  . 

One  Year  .^go 
$2.15 
2  75 
1.85 

2  25 
2.50 

3  00*idel. 
2.25 
2.35 

3.50 'deL. 

2.15 
1  80* 
2.00* 
1.75* 

2.40» 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lota,  per  net  ton,  at  plants: 


Youngstown  District 

Steuben\'ille  District 

Ironton  District. 

Emporium,  Pa 

Easton,  Catasaqua,  Pa 

Birmingham.  Ala 

Buffalo,  N.  Y.,  and  Erie,  Pa 

Cleveland,  Ohio 

Eastern  Pennsylvania  and  Northern 

New  Jersey 

Western  Pennsylvania 


IJ-In. 

$1.30 
1,40 
1  40 
1  25 
I  00 
1  05 
I   25 


-In. 

$1  30 

1  40 

I  40 

I  25 

I  00 

I  15 

I  25 

1  20 


Roofing 
$2.00 
2  00 
2  00 

2  00 
2.05 
2.25 


Sand 
$1.30 
1  40 
I  40 
1.25 
0.90 
0.80 
1  25 
1.00 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

$f5,S0@SI6  80  $12,50 
18  00 


New  York. . . 

Chicago 

St.  Louis. .  ,  , 

Boston 

Dallas 

Cincinnati. . , 
San  Franeiscc 
Minneapolis. 

Denver 

Detroit 

Seattle 

Los.\ngele3. , 
Baltimore. . . 
Montreal. . . . 

.Atlanta 

New  Orleans, 
Philadelphia, 
*280-lb.  bbl.  (net) 


23  20 

23  00 
25  00 
15.10 
22  00 
29.00 
2i.00 
18  00 
27  00 
30  00 
15  00 
26.00 
18  00 


22, 00  (white) 
16  00 


Lump,  per  Barrel 

Finishing  Common 

1  68®  $3.98     $2,?o(3$3.48» 

l.40t 

2. sot  2,50t 

3.35t  3.  lot 

5.50t 

I2.50t 

l.75t 

l.40t 

2.70t 

17.00} 

2  75t 

3.00* 

I2.00t 

ll.OOt 

t.m 

1.75  J 

9  50l 


10  50t 


3.00t 

30  00 
13.00 
21   00  IS.OOt 

16  00  2.001 

17  25 
13  00                 11   50 

tPer  180-lb.  bbl    (net).     tPer  ton— Refund  of  lOc.  pcrbbL 
tpolis  quotes  brown  lime:    Kelly   Is.  white  is  $1,70.  Sheboygan   $1   55. 
Seattle  quotes  hydrated  finishing  Ume  in  cloth  sacks;  paper  sacks,  $24.00  per  ton. 

NATURAL  CEMENT— Price  to  dealers  jer  bbl   for  500  bbl.  or  over,   fob., 

exclusive  of  bags:  Current     One  Year  Ago 

Minneapolis  (Rosendale) $2.80               $2,80 

Kansas  City  (Ft.  Scott) 1.60                 1.60 

Atlanta  (Magnolia) 11.00 'oii         11.00 

Cmcinnati  (Utica) 1.93                2.75 

Boston  (Rosendale)  per  bag .85                2. 35 


PORTLAND  CEMENT— Prices  to  contractors  per  bhl.  : 

points  listed  u->tfu.>iit  bails.    Cash  discount  not  deducted. 

Current         One  Month  .\go 

NewYork* $2.30  $220@2.30 

New  York,  alongside  dock  to 

dealers 2  00  2.00 

Jersey  City 2.12  2  12 

Boston 2.50  2  50 

Chicago l.Oi  1   97 

Pttiburgh 2.02  2,02 

Cleveland 2.26  2.26 

Detroit 2.17  2.17 

Indianapolis 2.21  2.21 

Toledo 2.20  2.20 

Milwaukee -. S.IS  2.18 

Duluth 1.95  1.95 

Peoria 1.9S  2.13 

Ced.-ir  Rapids S.ll  2.26 

Davenport 2.06  2.21 

St.  I.ouia 2  20  2  20 

SanFrancisoo 2.7S  2.84 

NewOrlejins 3.20  3.20 

Minneapolis ", 2,24  2.24 

Denver 2  90  2.90 

Seattle 2,94  2.94 

Dallas   2.40  2.40 

Atlanta 2.S9  2.69 

Cincinnati 2.S2  2.35 

Los  Angeles S  SO  '  3.31 

Baltimore* 2.50  2.50 

Birmingham 2.27  2.27 

Kansas  City 2  40  2  40 

Montreal -'  J«  3.10* 

PhUadclphia 2.21  2  21 

.-^t.  Paul 2.24 

NOTE— Bags  10c.  each.  40c.  per  bbl  : 
Current  milL-prices  per  barrel  in  carload  lots,  without  bags;  to  ( 

Buffington,  Ind 

Universal  .Pa 

Steelton,  Minn 

Fordwick,  Va 

Hudson,  N.  Y 

Lehigh  Valley  District 

■Kingsport,  Tenn 

Richard  City,  Ttuii 

♦Delivered  bv  truck  at  site  of  work. 


carload  lots  fob. 


One  Year  Ago 
$3  10 


2.89* 
3  87 
2.17 
2  17 
2  43 
2  51 
2.31 
2.51 
2.39 
2.10 

2  43 
2.51 
2.47 

3  40 
3.09 
3  60 

2  41 

3  10 
3  10 
2  85 
3.00 
2  57 
3.21 
2  93 


$1  70 
1  75 
1.75 
1.95 
I  90 
1.70 
1.9S 
I  9j 
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TRIANGLE  MESH— Price  per  100  sq.ft.  in  carload  lots: 
PLAIN  4-I.\CH  BY  4-IXCH  MESH 


385 


Weight  in 
St.vle      Pounds  per 
Number      100sq.fl. 
032  22 


049 
068 
093 
126 
153 
180 
245 
287 


Pitts- 
burgh. 
Mill 
$0  68 
87 
I  05 
1  35 
I  65 

1  97 

2  26 

2  99 

3  45 

4  00 
4  64 


$0.52 


■ — Warehouse  - 

New  York    Chicago    St.  Louis 
Jl  08         $0  76 
I   33  98 

I  58 

1  99 

2  43 


036P 
053P 
07  2P 
09  7P 

049R  24  . 73 

067R  31  91 

084R  40  I    18 

In  rolls  I6-,  20-,  24-,  28-,  32-, 
1 50-,  200-  and  300-ft     lengths 
carried  m  New  York  wareho  :ses, 


I    18 
I  52 

1  87 

2  23 

2  56 

3  38 

3  90 

4  52 

5  20 
PAVING 

$0  83         $0  58 


3.28 
4  29 
4  95 
5.72 
6  6! 


$0.68 
.87 
1.05 
I  35 
I  65 
1.97 
2.26 
2.99 
3.45 
4.00 
4.64 


Dallas 

$1    15 

1   46 

1  80 

2  30 

2  86 

3  40 
3.93 
5  15 


82 


I  14 

I  40 

1  77 

1  14  67 

1  40  1   00 

1  77  1.29 

36-,  40-,  44-,  48-, 


$0.88 

I  24 

1  57 

2  02 
1  24 

1  57 

2  02 


52-,  and56-ii 

15%  highe 


1  wide  X  150  ft.  long,  or  600  sq.  f  . 


Gage 
27BB 
26BB 
25BB 
24BB 
22PO 


Weight 
2  3 

2  5 
3.0 

3  4 

4  33 


New  York 
$21  20 
22  65 
25  30 
27  10 
31   75 


Chicago 
$23  36 
24  90 
27  42 
29  33 
34  06 


$21 .  22 


Francisco 
$23  87 
26  21 


;  at  warehouse  or  delivered  on  job  in  Manhattf 


painted 

l)all;i.< 
$25  50 
27  5o 
30  71 
33  16 
35  10 
n,  Bronx 


BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

Warehoase,  Uncut- 


Pitts- 
burgh 
Inches  Mill 

\  and  larger  $/  40(a.$l  50 
I  and  larger  ;  i-5(Si  1  55 
5  and  larger  ;  50(<i  1  60 
i  and  larger  ;  6ofa;  I  .  75 
J  and  larger  1  90^.  2.00 
Includes  1 5c  charge  i 


Bir- 
minghan 
Mill 
SI  70 
1  75 
1   85 

1  95 

2  05 


St. 
Louis 

tS  60 
2  05 
2  60 

2  SB 

3  00 


Dallas 
$3  50 
3  55 
3  60 

3  75 

4  00 


Fran- 

$2*75 
2  80 

2  85 

3  00 
3  25 


-   -  ^ -tting  to  lengths  of  2  ft.  and  over. 

Twisted  bars  cut  to  length  take  estra  of  27 J  c.  per  100  lb. 
ROLLED  FROM  RAILS 


Chicago 
I  and  larger  $}  60 


Louis 
$2  25 
2  36 
2  35 


Dallas 
$3  25 
3  30 
3  35 


Chicago 

i $1    85 

}  2    10 


Dallas 
$3  50 
3  75 


BRICK — Contractors  price  per  1 


Current 

New  York  (del.) $21  40 

New  York  (at  dock) ...  18  00 

•^  hicago 1 1    00 

-'    '  ouis.  salmon..  17  00 

■  '.ver.  .-almoD .  14  00 

lla-s 11    00 

■I  Francisco  15  50 

Angeles IS  00 

ton  (del.) le  00 

ineapolis  (del) 15  00 

.i."as  City 14  50 

•  title  14  00 

I  ir.ninnati  17  00 

■  lontreal  (del.) 16   00 

I'rtroit  (del.) 16.50 

'   'limorc  (del.) 20  00 

■  nta      «  J/; 

'.  Orleans 12   50 

■--inlhani    ...  10   50 

lidelphia 16.00 

lor   paving  blcks  3)x8lx3 
it.  Baltimore. 


000  in  cargo  or  carload  lots  is  a«  follows: 

Common ■ ■ — ■ 

One         One  Y'ear  —  Pa\-ing  Block  — 

Month  .\go      Ago  3-incb*        4-inch* 

$20  40         $22  70  844  50       $49  50 

Mfc  15  .... 

II   00           IS  00  34  00         42  00 

16  00           15  00  37.50         37.50 

14  00  14  00  

11  DO           25  OO  nomaikei 

15  50  18  00  44  38 

15  50           15  50  (not  used) 

17  DC           25  00  46  SO         52  60 

15  00         20(&i22  ....         43  00 

14  50  22  00  

14  00           19  00  48  00         53  50 

17  00         21(^22  41  00         36.50 

16  00           20  00  100  00       120  00 
16  50(0)17       18  00  J?  00         40  on 

20  00         20(1  25  36  OOt       

9  00  13  00  

12  50  24  00  

10   50         

16.00         42.00 

and    3)x8)x4  resipectively.     t  Vitrified,  fob. 


HOLLOW  TILE — Price  per  block  io  carload  lota  to  oootraotor  for  hollow  build- 
ing tile. 

New  York Perth 

Current        One  San         Ambny 

on            Year          Chi-        Phila-  St  Fran-        N.  .1.. 

Trucks*         Ago        ■  cago       delphia  Louis  cisco      Factory* 

'    I2i12        to   11120  SO  2444     $0  0821      $0  095  $0  08  80   108      

I2i12              16670         3259           0950  11  156 

I2il2              20840        .4345           1295           175  145  244  )0  17890 

12jI2 1584  19       21050 

I2i12 1811           255  22       27)70 

>pcr.  off  for  cash. 

4x12x12  8x12x12  12x12x12 

•on to  0960  $0   182  $0,248 

neapf.li.  ((.o.b.  nre) 0672  105  168 

neapoli,  (dcKvered) 0752  I17S  188 

innati 0670  126  175 

■««fiiy 08S  167  270 

vCT 08  145  21 

,    I'lle 10  175  30 

I  OS  Angeles  fartory 095  !?'•  22 

N«w  Orleans 1}  26  40 

D<troit  (delivered) 070  135  22J 

Montreal 20  JO  .                35 

Baltimore /J  2S  ^9 

J.«i,»ot« 065ZS  ion  

IHIIaa 13 

Birmii^m 095  "1785 

8*0  Fnociaeo,  PMladelphU  and  New  York  quol«  m.  hollow  partition  tile. 


STRUCTURAL  MATERIAL  ^Forowiig  are  base  prices  f.  o.  b.  mill,  Pittsburgh 
and  Birmingham  together  with  quotations  per  100  lb.  from  warehouses  at  places 
named:  Bir- 


Bir 


Pitts-       ining-  San 

burgh.       ham  New                    St.  Chi-  Fran- 

Mtll          MiU  York  Dallas     Louis  cago  cisoo 

M  50  $1  75  $2  63  $4  00     tl  72\  82  63  83  10 

,1   en      I  7c  •.  ^,  ^  „„       .^jj  2  63  3  10 


i.4O@1.50      1.75     2  63     4.00 


£-731 
2.72) 
2.721 


2  63 
2  63 
2.63 


3  10 
3  10 
3   10 


Beams.  3  to  15  in. 
Channel,  3  to  15  in.  . 
.Angles.  3  to  6  in.,  }  in. 

thick i. 40(91.50     I   75     2.63     4  00 

Tees.  3  in.  and  larger.     /.JO®  1.50     1.75     2  63     4.00 
Plates 2.40(^1.50     175     2  63     4  00 


RIVETS — The  following  quotations  are  per  1 0O^lb. : 

STRUCTURAL 

'— ■ Warehouse 

■ —  New  York  — ■ 
Pittsburgh,  Current      One 


MUl 
82.25 


Chi- 

Yr.  Ago      cago 

83.50     $5  08       $3.43 


Louis 
tS.52i 


I  in.  and  larger 

CONE  HEAD  BOILER 
}  in.  and  larger         2.35  3.60         5  30         3.53 

I  and;; 2,50  3.76        5  45         3. 68 

!  and,*, 2.75  4  00         5  70         4  18 

igths  -horter  than  1  in.  take  an  extra  of  50c.    Lengths  betwe 


3  62\ 
•J  62  \ 


take 


1  extra  of  25c. 


San 
Fran- 


4  60  5  65 
4  75  5  80 
6  00        6.05 

3  I  in.  and  2  in. 


N.MLS — The  following  quotations  are  per  keg  from  warehouse: 
Pittsburgh,  San 

Mill  Chicago   Francisco    Dallas 

Wire...: 82  50  tS.lS        83  90        85  00 

Cut  2  25  6. SO  5  90  7.75 


St. 

Mon- 

Louis 

treal 

83  62 

$4.95 

5  00 

PREPARED   ROOFINGS— Standard   grade  rubbered  surface,   complete 
uaiis  and  cement,  costs  per  square  as  follows: 


l-Ply 
l.c.l. 


l.c.l. 


3-Ply 


l.c.l. 


1-Plv 

l.c.l. 


-  Philadelphia  - 
2-Ply 
l.c.l. 


No.  1  grade 

No.  2  grade 

.•^late-surfa 


$2  7q 

2  35 


$2  02  $2  38  $2  80  $1   92  $2  28 

.1.77  2  08  2  45  I  67  I   98 

■d  ronfiiig  (red  and  green)  in  rolN  of  108  sq.ft.  cost*  $1.95  per  roll 
in  carload  lots  and  $2.20  for  smaller  quantities  fob.  Philadelphia. 

Shingles,  red  and  green  slate  finish,  cost  $5.50  per  square  in  carloads;   $5.75  in 
smaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  ( 14  lb.  per  -square  of  100  sq.ft.)  per  roll  of  432  sq.ft  . .  $2  00 

l:ir  pitch  (in  400-lb.  bbl  ),  per  lOOIb     185 

Asphalt  roo6ng  (in  barrels),  per  ton.  f.i.li.  plant* 47.50 

Asphalt  felt  (hghti,  per  ton.  f.(..b.plant»                        67.00 

Asphalt  fell  (heaiTT), per  ton,  f.o.b.  plant* 68,50 

*  Delivered  in  Metropolitan  Dist.,  $3,00  additional. 


SHEETS — Quotations  arc  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pittsburgh.  San 

Large             St.  Fran-  New 

Blue  Annealed                           Mill  Lots  Louis  Chicago  cisco  York 

Nolo $2  25  $3,471  $3.38  $t  9«  $3  28 

No.  12 2  30  3  521  3  43  J  00  3  33 

No.  14 2  35  .1.57}  3  48  i  or,  5  38 

No.  16 2  55  3  67J  3.58  4  /.5  3  48 

Black 

•No«.  lBand20 2  85  S  r,r,  3  95  K  tn  3  80 

•Nos.  22  and  24 2  90  5  7"  4  00  .-.  35  3  85 

•No.  26 2  95  .1  A'.-.  4  05  .'.  .«  3  90 

•No.  28 3  00  4  15  4   15  «W  4  00 

Oalvaoiicd 

Nolo 3  00  4.15  4   15  4  00 

No.  12 3  10  4  25  4  25  .5  4"  4   10 

No.  14 5.10  4  25  4  25  «  4')  4   1o 

Nod.  17to21.- 3  40  4  45  4  55  5  ?»  4  4U 

Nos   22  and  24                             3  55  4  70  4  70  .'.  SS  4  55 

♦No-,  25  and  26  .                        5  70  4  85  4  85  K  fXi  4  70 

•No.  28 4  00  515  515  «  .Vi  500 

•For  painted  co-riignte*l  slierts  add  30c,  per  1.000  lb.  for  5  to  28  gage:  25e.  for 
l9to24gagc'  for  galvanised  corrugated  sheots  add  15c..  all  Races. 


LINSEED  OIL — Tb«M  prices  arc  per  gallon: 
New  York 


R*wb<b«rreW5bbl  lot*) 


rurT«Dt 
iO  17 


Year    Aco 
$0  73 


Current 

fo  n 


car  Ago 
10  7S 


386 
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WHITE  AND  RED  LEAD — Base  price  in  cents  per  pound: 

Red  White 

Current  I  Year  Ago  Current      Yr.  Aeo 

Drj-  Drj 


lOO-lb.  kre 

25  and  50-lb,  keg.>. 

I2Mb.  keg 

5-lb.  cans 


Drv 
12  25 
12  50 
12  75 
15  25 
17  25 


In  Oil 

13  75 

14  00 
14  25 
16  75 
18  75 


Drv 
13  00 
13  25 
13  50 
16  00 
18  00 


111  Oil 
14  50 

14  75 

15  00 
17  50 
19  50 


In  Oil 
12.25 
12.50 
12  75 
15.25 
17.25 


In  Oil 
13  00 
13  25 
13  50 
16  00 
18  00 


LUMBER 

Prices  wholesale  to  dealers  in  carload  lots,  f.o.b. 


San  Francisco — Prices  of  rough  Douglas  fir  No.  1  cominon.  in  more  than  car- 
load lots.     To  conlraclois,  $2  per  M  ft.  additional. 

Lumber  Prices  to  Contractors  in  Yards  at  San  Francisco 


3x3  and  4 
3x6  and  8 
4x4-6  and  8  . 
3x10  and  12 

3x14 

4x10  and  12 
4x14 

6x10 

6x14 

8x10 

3x14 


6-8  and 
l2Ft. 

$;?  00 

28  00 

.  SS  00 
2S  00 
32  00 

18  00 
32  00 


10-I6-I8and 
20  Ft. 

%27.00 

28  00 
29.00 

29  00 
33.00 
^9.00 
33.00 


24  Ft.  and  Under 

$,30.00 
SS.OO 
30.00 
32.00 


22  and 
24  Ft. 

as.  00 

29.00 
30.00 
30.00 
31.00 
30.00 
Si. 00 
25  to  32  Ft. 
%SS.00 

35.00 

33.00 

SS.OO 


25  to  32  Ft. 

%SS.on 
34  00 
35.00 
35.00 
36.00 
35.00 
36  00 
33  to  40  Ft 

$35.00 
37.00 
35.00 
37.00 


New  York,  Chicago,  St.  Louis  an.l  Detroit — Wholesale  prices  to  dealers  of 
long  leaf  yellow  pine. 


3s  4  to  8x8  . . 
3xlOto  10x10 
3xl2fo  12x12 
3x14  to  14x14 
3x16  to  16x16 
3xl8to  18x18 
4x20  to  20x20 
■  Wholesale 


New  York* 

20  Ft. 
and  T'pdi 
$38  00 
41  CO 
44  00 
47  50 
52  50 

60   00 

70,00 
to  contract 


22-24 

Ft. 
$39  00 
42.00 
45  00 
48  50 
53  50 

61    00 

71   00 

on  light 


20  Ft. 
and  Under 
$39.00 
U.OO 
iS.OO 
i7  00 
52  00 


6.5  00 


22- 
24  Ft. 

$il  00 

is.oo 

io  00 
W  00 
■Si  00 

rto  no 
no 


■  care,   about  $3 


additional      Short  leaf  pine  up  to  14x  14  costs  $15  per  M.  less 

St.  Louis:  Yellow  pine,  10(o  20  ft.  long,  3  .x  4  to  6  x  6,  $20  00;  3  x  8  to  8  \  8. 
»19,  3  X  12  to  5  X  12,  $25;  3  x  14  to  5  x  14,  $28;  3x  16  to  4  x  16.  $32;  12  x  14  to 
14  X  14,  $27;  3  x  10  to  10  x  10,  S21;  3x  18  to4x  18,  $38;  12  s  16  to  16  x  16,  S3I 
Detroit— Norway  pine  2  in.  x  4  in.,  10  ft.  x  16  ft.  long,  $35.  2  in.  x  12  in.,  10  ft. 
X  16  ft.  long.  $37;  short  leaf  yellow  pine  2  in,  x  4  in,  9  ft.  x  12  ft.  long,  $27.50 
2in.  X  8in  ,  18  ft,  x  20  ft.  long.  $31;  yellow  pine  flooring  No.  1  common  1  in.  s  3  in,, 
$39,75.  lin,  x4in.,  6ft.x  12  ft.  long,  $37.25;  yellow  pine  shiplap  $37.00. 

Over  24  ft.— Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12  X  12  and  under,  for  sizes  over  12x12  add  $2.  for  merchantable  add  $2  to  sizes 
10  X  lOand  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 

Other  Cities 


-8  X  8-In.  X  20  Ft.  and  Under- 


28  00 


Boston $50  00 

Seattle 

New  Orleans. . 
Baltimore  . .  . 

Cincinnati .  42,00 

Montreal 78  00 

Lcs  Angeles 

Denver 

Minneapolis 40  00 

Atlanta 31.00 

Dallas 33  00 

Kansas  City 33  00 

Birmingham  . .  20  00 

Philadelphia 32  00 


50  00 
85  00 
44  00 

33  75 
40  00 


68  00 
43  00 
33  75 
38  00 


25  00 
38  50 
46  00 
78  00 


44  00 

34  75 
38  00 


35  00 


Boston , 

Seattle,  .  , 

New  Orleans,  at  mill  65.00 

Baltimore 35 .00 

Cincinnati 62.50 

Montreal 

Los  Angeles. 

Denver 

Minneapolis 38 ,  50 

Atlanta 18  00 

Dallas 32  00 


35.00        39.00         42,00 

—  I-In.  Rough,  lOIn.  x  t6Ft.- 

and  Under 

P.  Fir        Hemlock 

$47  00       $48  00      $32.00 


50  00 
47.00 
37  00 

34  00 
36.00 
26.00 
38.00        35.00 
2-In.  T.  and  Gr. 
10  In.  X  16  Ft. 
Fir 


$45  00 


80  00 
60  00 
37  00 

29.25 
36  25 

30  DO 


60  00 
36  00 
29  25 
34  25 


35.00         34  50 


32.00 
36.  io 
33.50 
80  00 


36  00 
22  00 

36  00 
20  00 


$48  00 
20  00 

19  50 


80  00 
65  00 

30   25 
34  75 


Kansas  City 
Birmingham 
Philadelphia  30.00         35.40 

Montreal— Up  to  32  ft.;    over  which,  $3.00  per  M. 

Biriningham--Quotes  carload  lots,  f  .c.b.  sidings. 
deUvery. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b, 

Denver — Quotes  dealers  prices  to  contractor  on  large  projects. 


28.00         26.00 
up  to  30  ft. 
$2  additional  per  M .  ft ,  for 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  s' 
tural  shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  i 
rivets,  spikes,  bolts,  fiat  sheets  (except  planished),  chains,  etc..  the  folio 
freight  rates  are  effective  in  centa  per  1 00  lb.,  in  carloads  of  36,000  lb 


Baltimore $0.33! 

Birmingham . 


Boston . 


405 


Buffalo 

Chicago 38 

Cincinnati 325 

Cleveland 24 

Denver 1 .  35* 

4,  Minimum  carload.  40,0C01b, 
tMinimum  carload.  50,000  lb.,  structural  steel  only;    80,000.  lb.  for  other 

steel  products. 


Detroit 

Kansas  City 

New  Orleans   . 

New  York , . . 

Pacific  Coast  (a 

Philadelphia... 

St.  Louis 

St.  Paul 


CONTRACTORS'  SUPPLIES 


1001b.  f.o.b.  Pitts. 


STEEL  SITEETPILING— The  following  price  i-  l.asi 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$1  80  $1.53@l.80  $3.00 


radcj  of  bright  and  galvan- 

1  J  stern  Territor 

New  York 

and  East  of 

Missouri  River 

30% 

30% 


Hercules  red  strand,  all  constructions 

Patent  flattened  strand,  special  and  cast  steel 
Patent  flattened  strand,  iron  rope . 
Plow  steel  round  strand  rope 
Special  steel  round  strand  rope 
Cast  steel  round  strand  rope , 
Round  strand  iron  and  iron  tiller 
Galvanized  steel  rig?ing  and  guy  rn;ir- 
Galvanized  iron  rigging  and  guy  rope 

Cahfornia,  Oregon.  Nevada  and  W"a 
count  for  Eastern  territory, 

Wyoming,  New  Mexico  and  Colorado:  Discount  : 
Eastern  territory. 

.Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 

Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern  ' 
territory. 

North  Dakota.  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


<5% 
40% 
32J% 
15% 
I7i% 
+24% 
shiiigtoii  Di:icouut  5  points  less  than  dia-.4 

j  points  less  than  discount  for  \ 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  J  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:   |-in.,  8  ft.,  i-in..  6. 


S-in.,  4i;    1-in.,  3S;  IJ-in.,  2  ft.  10  i 

pound  for  j-in.  and  larger,  in  1200-ft. 

Boston  $0  20 

New  YorU  18! 

Chicago  , ,  19 

Minneapolis  19; 

San  Francisco  1  7 

--Atlanta 19 

Denver 20 

Cincinnati ,    .  20 

Dallas 29 

Philadelphia  I7J 


2  ft.  4  in.    Following  is  price  per 

New  Orleans  $0.I7i 

Los  Angeles  .16; 

Seattle.  ,  16! 

St.  Louis  ,.  ,19J 

Montreal  30 

Detroit.,  19 

Baltimore  20 

Kansas  Cit>  18} 

Birmingham  ,  20| 


EXPLOSIVES— Price  per  pound  of  dj-namite  i 


New  York , 

Boston 

Kansas  City , 

Seattle 

Chicago.  - 
MinneapoUs 
St.  Louis     , 
Denver     , 

Dallas 

Los  Angeles 

Atlanta 

Baltimore. . 

Cincinnati 

Montreal 

Birmingham,  delivered 

New  Orleans 

San  Francisco 
Philadelphia 


small  lots: 

. Gelatin 

40^c 

$0 ,  39.50 

24 

24 

1575 
2450 
2274 
2i75 
2250 
29 
25 

,S575 
2550 
.2U0 


PILES — Prices  per  Mneal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points            Length  Barge 

12  in.  at  butt.,  6  in,  30  to  50  ft  $0.14 

!2in.— 2  ft.  from  butt.  6  in,  50  to  59  ft.  0.181 

12in.— 2  ft.  from  butt  6  in  60  to  69  ft  0,21 

14in.— 2  ft.  from  butt,  6  in,  50  to  69  ft  0  24 

14  in.— 2  ft.  from  butt.  6  in,  70  to  79  ft  0  26 

14in.— 2  ft.  from  butt.  3  in,  80  to  89  ft,  0,33 


Rail 

$0.19 
0.25 
0.2741 
0.32f  J 
0.341 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producerj  i 
in  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  ana  | 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St  Louis 

No.  1  railroad  wrought  $10  58  $1150  U2  00 

Stove  plate, 0  50  12  00  1..W 

No    1  machinery  cast 16  50  "  *?  'f  Sl 

Machine  shop  turnings  i  ?!!""'  SR  1  ?2  ifn 

Ca.stborings  7  50(n.8  00  5  50  ,.00 

RaUroad  malleable  cast „   -„?  ?2  on     '  ?  nn  IS  M 

Rp-rolUne  rails  9.50tn10.00  13  00  15.00 

SelS^rafls 27(»28  30  00  li.OO 


SHIPSPIK.es — Current  prices  per  100  1b.: 

. —  ^an  1' rancisco ■ 

]jj                                                                                Galv.  Black 

,    '      ■                                                   $9  ID  iT.iO 

I ...       8.o5  6  65 

I .■..■..'.■...'.'.'.'.'.i^^^-i- 8.50  6.50 

Pittsburgh  base  in  lots  of  200  kegs  or  u>»re  $2.25@2.30 


SeatfJ 
Blau- 
$8  55 

8.25 

6.3r 


t^l 
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Concerning  This  Issue 

NEXT  week  the  American  Railway  Engineering  As- 
sociation will  open  its  annual  meeting  in  Chicago. 
It  is  appropriate,  therefore,  that  in  this  issue  Engineer- 
ing Neir-'i-Revord  should  turn  to  a  consideration  of  rail- 
road problems  in  so  far  as  they  are  the  concern  of  engi- 
neers. Of  such  problems  the  foremost  is  doubtless  that  of 
maintaining  a  safe  and  adequate  transportation  ma- 
chine. A  little  later,  perhaps,  railroad  men  will  be 
required  to  take  up  again  the  more  stimulating  work 
of  expansion  and  new  construction ;  but  just  now  the 
task  is  maintenance.  The  .serious  character  of  this 
problem  will  be  appreciated  after  a  consideration  of 
Mr.  Parmelee's  review  of  1921  maintenance  work, 
while  an  indication  of  the  lines  along  which  it  has  been 
attacked  is  contained  in  the  article  on  machine-ditching 
and  in  the  description  of  the  malntenance-by-contract 
system  that  has  been  used  by  the  Canadian  Pacific 
Railway.  In  the  first  case  economies  are  effected  by 
the  substitution  of  machine  for  hand  labor,  w^hile  in  the 
latter  the  end  is  sought  by  dealing  more  efficiently  with 
the  human  element.  The  article  on  the  reconstruction 
of  French  railway  structures  suggests  something  of 
the  resourcefulness  that  French  engineei-s  have  brought 
to  bear  on  a  tremendous  and  disheartening  task;  while 
the  story  of  the  5-mile  tunnel  on  the  Tokyo-Kobe  rail- 
way may  be  something  of  a  surprise  to  those  who  think 
of  Japan  as  a  land  of  miniatures.  Let  us  hope  that  a 
year  hence  we  may  be  able  to  chronicle  the  beginnings 
of  new  railroad  undertakings,  now  long  overdue,  and 
worthy  of  the  best  engineering  talent  that  America 
can  bring  to  their  service. 

Good  Work  by  the  F.  A.  E.  S. 

THE  reorganization  of  the  Patent  Office  so  long  de- 
manded by  engineersj  is  now  a  fact.  The  President 
has  signed  the  bill  reda.ssifying  the  examiners  and 
guaranteeing  salaries  that  approach  the.  value  of  the 
,services  rendered;  al  least  they  are  sufficient  to  issue 
retaining  capatile  men  for  a  fair  length  of  time.  Credit 
must  be  given  the  Federated  American  FIngineering 
Societies  for  their  persistent  campaign  in  favor  of  this 
bill  and  fur  their  pari,  a  large  one,  in  the  liiial  success. 

An  Ki-onomic  Touch.slone 

RrjHBIXG  Peter  to  pay  Paul  has  always  been  a 
.  favorite  faim  of  economic  readjustment,  both  in 
[irivate  and  public  affairs.  .lust  now  it  is  especially 
IKjpular  at  Washington,  where  conflicting  interests,  each 
looking  for  its  own  salvation,  are  playing  on  the  average 
congressman's  desire  for  re-election.  Economic  nos- 
trum.s  to  bring  about  the  long-awaited  return  to 
normalcy,  either  individual,  group  or  national,  are 
seriously  put  forward  every  week,  and  unless  the  people, 
by  individual  expreH.sion  and  thiough  the  press,  make 
known  their  wi.^he.s  .so  strongly  that  Congress  cannot 


misunderstand,  some,  at  least,  of  this  special  interest 
legislation  is  going  through.  The  average  citizen, 
honestly  looking  for 'his  own  benefit  through  benefiting 
the  whole  country,  may  be  somewhat  at  a  loss  as  to 
what  stand  he  should  take  on  any  particular  proposal. 
For  such  a  man  the  editor  of  "The  World's  Work" 
advances  a  pretty  good  touchstone.  Of  the  various 
measures  before  Congress,  he  says  "If  it  proposes  to 
give  somebody  something,  it  is  bad.  If  it  proposes  to 
buy  something  for  which  there  is  no  market,  it  is  bad. 
It  it  proposes  to  tax  one  class  of  people  or  one  kind  of 
business,  for  the  purpose  of  benefiting  another  class  of 
people  or  another  kind  of  business,  it  is  bad."  In  other 
words,  transferring  money  from  one  pocket  to  the  other 
never  boosted  a  credit  rating. 

Speed  Up  Departmental  Reform 

NEARLY  a  year  has  gone  by  since  the  President  ap- 
pointed the  Brown  commission  to  report  on  a  re- 
organization of  the  government  departments  for  better 
efficiency.  It  is  reported  that  the  commission  has  made 
its  recommendations  and  that  they  will  be  soon  submit- 
ted to  Congress  by  the  President.  Unfortunately,  if 
things  are  allowed  to  take  their  normal  course,  there  is 
much  less  chance  of  anything  u.seful  or  definite  being 
done  now  than  there  would  have  been  a  year  ago  when 
the  Administration  heads  were  new  to  the  departmental 
game  and  not  infected  with  the  bureau  pride  that  so 
soon  gets  in  its  deadly  work.  Aroused  public  opinion 
is  needed  to  renew  the  effort  to  put  more  business  in 
government.  To  the  office  man  in  Washington  whatever 
is  is  right.  A  proposal  for  a  change  is  an  invasion  of 
vested  rights.  Working,  as  most  of  them  do.  for  less 
pecuniary  reward  than  could  be  won  in  business  fields, 
they  seek  compensation  in  power  and  they  fear  any 
readjustment  of  functions  as  a  reduction  of  that 
power.  With  a  new  group  of  head  officials,  fresh  from 
business  life  and  with  an  unprejudiced  desire  to  im- 
prove government  sei-vice  by  more  efficient  organization, 
there  were  prospects  that  these  existing  influences 
might  be  overruled.  The  new  oflicials  are  fast  becom- 
ing old  government  employees  and  their  enthusiasm 
for  a  proper  rearrangement  of  the  federal  bureaus  needs 
the  reviving  influence  of  the  citizen,  who  is  still  look- 
ing at  government  objectively.  Societies  and  i?idividu- 
als  .should  continue  their  efforts  to  put  the  departmental 
reorganization   thiough. 

Local  Motor-Truck  ResJricdons 

ENACTMENT  or  amendment  of  state  laws  is  gencr- 
ally  such  a  slow  process  that  certain  counties. 
actuated  by  a  desire  to  protect  their  highways  from 
damage  by  motor-truck  traflk'.  h«ve  taken  the  initia- 
tive in  pa.Hsing  local  regulations  restricting  gross 
weights  of  vehicles.  While  such  action  has  justification 
in  certain  cases  as  an  emergency  measure,  it  is  attended 
with    manifest    di.sadvantnges.      County    regulation,   of 
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course  has  the  advantage  of  providing  immediate  relief 
because  authority  is  vested  in  existing  agencies  which 
can  protect  the  investment  of  county  taxpayers  in  good 
roads  from  being  wiped  out  by  unreasonable  traffic. 
Nevertheless,  if  the  practice  of  county  regulation  of 
motor  vehicles  becomes  general,  the  already  unsatis- 
factory condition  of  traffic  legislation  by  state  laws  will 
become  chaotic.  Even  where  the  states  undertake  to 
fix  license  fees  and  limit  loads,  there  is  the  greatest  lack 
of  uniformity.  This  is  the  condition  where  forty-eight 
agencies  have  a  finger  in  the  pie.  Increase  this  number 
of  agencies  to  many  thousands  and  the  result  becomes 
appalling.  At  certain  seasons  of  the  year,  particularly 
in  the  early  spring  when  the  roads  are  soft,  reduction 
in  the  normal  allowable  gross  weight  is  highly  desir- 
able and,  in  fact,  a  number  of  the  states  have  passed 
laws  empowering  the  state  highway  engineer  to  impose 
such  temporary  restrictions  as  emergency  measures. 
This  sort  of  seasonal  and,  in  some  cases,  local  regulation 
is  an  entirely  different  matter  from  that  of  regulation 
by  such  political  units  as  counties.  Trouble  experienced 
in  protecting  highways  from  excessively  heavy  vehic- 
ular loads  is  due,  in  many  cases,  not  to  lack  of  legis- 
lation but  to  laxity  in  measures  of  enforcement  of  ex- 
isting laws.  An  investment  in  loadometers  and  a  few 
platform  scales  has  been  found,  in  many  localities,  to  be 
an  effective  antidote  for  the  overloaded-truck  evil.  Be- 
fore counties  resort  to  independent  regulation  they 
should  experiment  for  a  few  weeks,  at  least,  with  rigid 
enforcement  of  the  existing  state  law. 


"Remedies"  that  Destroy 

''■p^ISTORTED"  railway  rates,  as  Secretary  Hoover 

JLvcalls  them,  have  a  much  more  vital  significance  to 
the  public  than  merely  to  effect  a  temporary  change  in 
the  prices  of  commodities.  They  produce  a  distortion 
of  the  entire  economic  structure  that  is  far-reaching  in 
its  scope  and  appallingly  wasteful  in  its  effect. 

Let  us  for  a  moment  examine  the  commercial  struc- 
ture. It  may  be  likened  roughly  to  an  open-meshed 
fabric  composed  of  many  strands  woven  hither  and  yon, 
each  under  a  certain  stress  and  each  elastic  to  some 
degree.  Where  they  cross,  these  strands  are  not  bound 
tightly;  nevertheless  they  do  tend  to  concentrate  their 
crossings  at  certain  foci  where  they  adhere  more  or  less. 

These  strands  represent  the  commercial  influences  and 
facilities.  Some  of  them  are  material,  as  railway,  high- 
way, and  water-borne  traffic.  Some  are  quite  intangible, 
as  credit,  railway  rates,  foreign  competition,  and  the 
buying  habits  of  the  people.  At  the  foci,  where  the 
strands  cross,  are  the  centers  of  commerce,  production, 
and  population. 

So  long  as  commercial  conditions  are  normal,  this 
vast  and  complicated  fabric  is  in  equilibrium,  each  strand 
giving  a  little  and  taking  a  little  under  the  slight  dis- 
toi-tions  of  changing  commercial  conditions.  A  drought 
in  Kansas,  a  minor  change  in  freight  rates  in  New  Eng- 
land, or  a  bank  failure  in  Texas,  may  disurb  the  equili- 
brium more  or  less,  producing  stresses  in  the  strands. 
These,  however,  are  well  within  the  elastic  limit  and 
although  the  fabric  changes  shape  slightly,  it  remains 
intact. 

.  But  under  violent  or  far-reaching  disturbance  this 
no  longer  is  true.  Under  such  stress  some  strands  are 
strained  almost  to  breaking,  others  snap,  while  still 
others  may  be  wholly»relieved  of  stress  and  throvra  out 


of  action.  New  foci  are  created  by  the  shifting  and 
readjustment  of  the  strands  amongst  themselves;  great 
investments  of  capital  at  existing  foci  and  along  certain 
of  the  strands  may  be  rendered  useless  and,  for  all 
practical  purposes,  destroyed.  The  San  Francisco  fire 
was  such  a  disturbance.  Let  those  who  doubt  ask 
Seattle  and  Los  Angeles.  The  opening  of  the  Panama 
Canal  was  another,  although  its  effects  were,  so  far  as 
possible,  discounted.  Hill's  steamship  lines  to  the  Orient 
were  still  another. 

But  all  these  were  trifling  alongside  the  disturbance 
that  was  inflicted  upon  the  fabric  by  the  horizontal  in- 
creases in  railroad  rates.  As  Secretary  Hoover  has 
pointed  out,  these  were  imposed  broadcast  without  re- 
gard to  existing  conditions.  The  increased  rates  since 
1914  he  tells  us  have  added  probably  less  than  1  per  cent 
to  the  price  of  cotton  goods  while  they  have  added 
nearly  100  per  cent  to  the  cost  of  assembling  the  ma- 
terials for  pig  iron. 

"All  this,"  continues  the  Secretary,  "is  artificially 
forcing  our  industries  to  move  toward  their  raw  ma- 
terials. This  does  not  alone  represent  the  starting  of 
a  new  factory;  it  is  a  movement  of  the  whole  mechan- 
ism of  the  community,  labor,  homes,  schools,  railways 
and  what  not — an  enormous  duplication  of  plant  and 
loss  of  capital.  We  will  ultimately  have  the  rates  re- 
adjusted and  then  we  will  destroy  the  new  industries 
created  under  them." 

What  Secretary  Hoover  points  out  with  respect  to 
railway  rates  applies  with  equal  force  to  every  sweep- 
ing and  undiscriminating  change  in  the  commercial 
fabric.  His  words  should  be  pondered  by  the  panacea- 
hawkers  who  infest  the  land,  directing  their  efforts 
toward  attainment  of  a  single  object  and  forgetting 
that  no  fundamental  can  be  changed  without  affecting 
the  entire  structure.  < 


The  Maintenance  Man's  Burden 

ALMOST  everyone  will  agree  that  full  benefit  cannot 
L  be  realized  from  a  business  revival  unless  the  rail- 
roads are  in  shape  to  meet  the  needs  of  expanding  busi- 
ness. Everyone  will  agree  also  that  the  railroads  are 
far  from  being  in  such  shape  today.  If  there  be  doubt- 
ers we  refer  them  to  Mr.  Parmelee's  review,  elsewhere 
in  this  issue,  of  1921  maintenance,  and  to  his  conclu- 
sion that  "maintenance  during  1921  was  not  sufficient 
to  make  good  the  deterioration  of  the  plant  during  that 
year,  either  on  the  basis  of  normal  traffic  or  on  the 
basis  of  the  decreased  traffic  actually  handled." 

Just  what  does  this  mean?  It  means,  in  the  first  place, 
that  in  default  of  adequate  appropriations  the  burden  of 
keeping  our  railroads  going  has  borne  heavily  on  those 
executives  and  engineers  who  have  been  responsible 
for  the  maintenance  of  way,  structures,  and  rolling 
stock.  It  means  that  these  men  have  been  required  to 
make  bricks  without  straw,  and  to  their  credit  be  it 
said  that  they  have  succeeded  admirably.  We  are  prone 
to  hail  the  builder  of  a  Woolworth  Tower  or  a  Panama 
Canal  and  to  overlook  the  achievement  of  the  engineer, 
who,  day  in  and  day  out,  in  the  face  of  most  adverse 
and  disheartening  conditions  continues  to  hold  his  plant 
up  to  operating  requirements.  But  despite  the  splendid 
page  that  these  men  have  written  in  American  engineer- 
ing history,  the  fact  remains  that  railroad  properties 
have  deteriorated  sadly ;  and  if  they  are  to  perform  the 
service  that  will  be  demanded  of  them  by  a  business 
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revival  they  should  be  re-established  as  safe  and  ade- 
quate transportation  machines  having  a  reasonable 
op-jrating  factor  of  safety. 

This  means  money.  Where  is  it  to  come  from?  We 
can  figure  on  no  increase  in  gross  earnings  from  a 
general  increase  in  rates.  Possibly  a  few  dollars  may 
be  scraped  up  from  rates  here  and  there,  but  the  possi- 
bility is  slim.  To  meet  immediate  needs  we  must  con- 
tinue to  look  to  economies  in  operation  as  the  principal 
source  of  revenue. 

Incidentally,  let  us  point  out  in  passing  that  the  scamp- 
ing of  maintenance  is  not  economy.  To  let  a  property 
deteriorate  does  not  save  expense;  it  consumes  capital. 
In  desperate  straits,  a  man  may  be  forced  to  draw  on 
his  principal,  but  we  should  scarcely  call  such  a  course 
an  "economy."  True  economy  must  be  sought  else- 
where. Frills  may  be  eliminated;  brains  may  be  sub- 
stituted for  brawn;  machinery  may  replace  manual 
labor.  In  some  departments  progress  has  been  made 
in  reducing  the  restrictive  influence  of  labor  unions, 
but  along  this  line  there  is  still  opportunity  to  get  more 
nearly  the  worth  of  100  cents  for  each  dollar  of  wages 
paid.  These  are  true  economies  as  opposed  to  the  false 
economy  of  inadequate  maintenance. 

But  all  that  may  be  saved  by  these  methods  does  not 
begin  to  approach  the  need  for  new  construction  and 
equipment.  We  are  told,  therefore,  that  from  the  first 
slim  earnings  of  the  hoped-for  revival  we  must  begin 
to  wring  dividends  which  will  re-establish  the  credit 
of  the  roads  and  permit  the  financing  of  the  more  far- 
reaching  improvements.  Such  a  course  we  believe 
would  be  most  unfortunate.  When  the  revival  comes, 
deferred  maintenance  should  have  a  lien  on  earnings 
senior  to  any  dividends  or  rate-cuts,  except  possibly 
cuts  on  primary  commodities  which  might  be  expected 
to  stimulate  a  worth-while  volume  of  earnings. 

That  is  one  reason  why  we  have  looked  with  favor  on 
the  proposal  of  Secretary  Hoover  that  government  credit 
— not  cash — be  loaned  to  the  railroads  for  this  purpo.se. 
In  this  way,  and  in  this  way  only,  can  the  railroads  be 
assured  of  the  capital  they  need  at  a  reasonable  interest 
rate  without  being  compelled  to  create  a  false  appear- 
ance of  prosperity  by  diverting  their  earnings  from  the 
maintenance  that  is  so  essential. 


Industrial  Relations  Court  to  the  Bar 

Two  YEARS  ago  Kansas  embarked  upon  an  indus- 
trial experiment  best  known  as  the  Industrial  Re- 
lations Court.  By  many  employers  the  court  was 
regarded  as  a  new  form  of  anti-strike  or  anti-picketing 
measure  and  hailed  accordingly.  Organized  labor  ap- 
peared to  agree  with  the.se  employers  for  its  leaders 
Boon  set  out  to  oppose  the  new  agency  of  government. 
No  less  a  person  than  Samuel  Gompers  Ux^ked  horns  in 
public  debate  with  Governor  Allen,  chief  proponent  of 
the  court.  Labor,  we  are  told,  dubbed  the  new  law 
"The  Kansas  Slave  Act." 

But  times  have  changed.  The  economic  whip  has 
passed  from  the  hand  of  labor  to  that  of  management 
and  with  the  passing  matters  have  assumed  a  different 
aspect.  An  association  of  employers  has  now  .set  out 
to  "get"  the  court.  Legal  action  has  been  brought  by 
one  of  (hem,  and  plans  are  now  hatching  Ur  make  the 
court  a  leading  issue  in  the  fall  political  campaign. 
Management,  we  are  told,  fears  that  government  has 
gone   farther   than    it   should   and  sees   in   the  court  a 


tendency  to  e.xercise  a  "paternalistic  ana  managerial 
jurisdiction"  over  private  industries. 

Maybe  so.  As  with  most  experiments,  this  effort 
may  have  failed  to  score  a  hit  on  its  first  shot ;  but  if 
we  can  judge  by  the  reactions  of  labor  and  of  manage- 
ment the  court  seems  to  have  its  target  fairly  bracketed. 

Whatever  turn  the  controversy  may  take,  however,  it 
is  to  be  hoped  that  the  people  of  Kansas  will  not  forget 
the  standard  broken  out  by  Governor  Allen  when  he 
undertook  the  championship  of  the  Industrial  Court 
measure;  viz.,  that  it  is  a  dut>  of  government  to  protect 
the  people  it  serves  against  the  evils  of  industrial  war- 
fare no  less  than  against  those  of  external  aggression. 
The  Industrial  Court,  to  be  successful,  must  be  nobody's 
weapon;  it  must  be  a  shield  to  protect  the  bystanding 
public  equally  against  the  stray  bullets  of  labor  or  of 
management.  At  this  distance  we  cannot  say  whether  it 
has  done  this.  Its  friends  say  that  it  has  succeeded 
splendidly  and  that  since  its  establishment  strikes  have 
been  almost  eliminated  and  many  radical  agitators 
have  left  the  state.  Its  enemies,  on  the  other  hand, 
pronounce  it  a  complete  failure.  They  say  that  it  has 
provoked  strife  rather  than  prevented  it  and  that  it  has 
di-iven  desirable  industries  away  from  the  state. 

These  are  questions  of  fact  which  the  people  of 
Kansas  should  be  in  position  to  answer.  Two  years 
may  be  too  short  time  in  which  to  determine  finally  the 
precise  agency  that  will  best  carry  out  the  idea  behind 
the  Industrial  Court  but  surely  it  is  long  enough  to 
demonstrate  whether  the  present  tribunal  is  headed  in 
the  right  direction. 


Studying  Construction  Methods 

IMPORTANT  work  in  studying  construction  equip- 
ment and  methods  will  be  undertaken  this  year  by 
the  Associated  Genera!  Contractors.  The  success  of  this 
work  will  depend  very  largely  upon  the  co-operation 
which  contractors  give  the  agents  of  the  association 
whose  task  it  will  be  to  assemble  the  information.  These 
men  can,  from  their  own  experience,  furnish  only  a 
small  number  of  the  facts  which  will  be  necessary  as  a 
basis  for  conclusions. 

Information  must  be  made  available  from  all  sections 
of  the  country  so  that  variations  due  to  climate,  labor 
conditions,  character  of  soil  and  the  scores  of  other 
differences  in  conditions  can  he  appraised  and  averaged. 
This  means  that  contractors  widely  must  contribute  lib- 
erally from  their  records.  As  individual  methods  and 
costs  will  probably  in  no  case  be  made  public,  the  in- 
formation given  can  be  complete  and  candid  withoiit 
fear  that  business  secrets  may  be  revealed,  indeed, 
the  information  must  be  full  and  frank  or  the  conclu- 
sions will  be  fal.se. 

That  the  contracting  industry  should  determine 
preferred  practices  in  equipping  construction  work  and 
preferred  methods  of  doing  work  does  not  admit  of 
argument.  Bidding  prices  will  he  stabilized,  average 
quality  of  construction  will  be  improved,  but  most  im- 
portant of  all,  the  standing  of  the  contractor  as  an 
expert  in  construction  will  be  strengthened  in  the  opin- 
ion of  engineers  and  owners. 

It  may  even  be  possible  in  some  measure  to  approach 
standards.  Obviously,  however,  standardization  has  to 
be  attempted  with  caution.  Nothing  nnist  bo  done  that 
will  discourage  improvement  in  equipment  and  nifthodM. 
Standardization  may  wisely  be  left  until  later. 
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Railway  Ditching  Machines  and  Performance  Records 

Wing  Type  Ditchers  Clear  Track  Ditches  and  Dress  Slopes  Rapidly  and 
Cheaply — Comparative  Costs  of  Hand,  Team  and  Machine  Work 


THE  subsritution  of  machinery  for  manual  labor  in 
cleaning  track  ditche.s  and  widening  cuts  has  accom- 
plished so  much  for  improvement  and  economy  in  main- 
tenance of  way  work  that  as  a  result  of  present  labor 
conditions  it  is  being  considerably  extended. 

Ditch  cleaning  by  hand  is  slow,  heavy  and  tedious 
work,  and  on  a  large  portion  of  the  track  mileage  it 
cannot  be  handled  properly  by  the  section  gangs  along 
with  their  many  other  duties.  Work  trains  and  extra 
gangs  must,  therefore,  be  assigned  for  periodical  ditch 
cleaning,  such  trains  to  include  one  or  more  ditching 
machines  or  to  be  manned  by  a  large  gang  of  laborers. 

Railway  ditching  machines  are  of  two  general  classes. 
The  first,  or  wing  type,  consists  of  a  heavy  car  fitted 
with  a  side  wing  or  scraper  blade  shaped  to  conform 
to  the  standard  section  of  the  ditch  and  roadbed 
shoulder.  This  wing  cuts  the  soil  and  pushes  it  ahead 
to  some  point  beyond  the  cut  where  it  can  be  thrown 


PIG.  1.     DITCHING  MACHINE  OF  WING  TYPE  ON 
ILLINOIS  CENTRAL  R.R. 

clear  of  the  roadbed.  A  modification  of  this  type  has, 
instead  of  a  wing,  a  scoop  or  bucket  hung  from  a  der- 
rick at  the  side  of  the  car.  The  wings  or  buckets,  as 
the  case  may  be,  are  handled  by  power  equipment  on 
the  car,  usually  operated  by  compressed  air  from  the 
locomotive  that  pushes  the  car.  In  general,  the  ditch- 
ing is  done  on  one  side  at  a  time,  but  the  larger 
machines  have  wings  on  both  sides  and  can. clean  both 
ditches  at  once.  In  addition  to  cleaning  ditches  these 
machines  can  also  be  used  advantageously  to  cut  down 
the  shoulders  on  fills,  thus  improving  drainage  without 
disturbing  the  ballast  shoulder. 

The  wing  type  of  railway  ditcher  is  a  developm.ent 
of  the  spreader  car  so  extensi-'ely  used  for  leveling 
material  dumped  or  plowed  from  cars,  and  several  com- 
panies manufacture  ditching  wings  that  can  be  attached 
to  spreader  cars. 

The  second  type  of  railway  ditcher  consists  of  a  small 
revolving  steam  shovel  mounted  on  a  length  of  track  on 
the  deck  of  a  flat  car.  Ordinarily  the  shovel  travels 
along  a  train  of  such  cars,  loading  the  excavated  mate- 
rial behind  it.     On  double  track,  two  work  trains  are 


sometimes  employed,  the  ditcher  occupying  one  track 
while  loading  a  train  on  the  other  track.  When  a  work 
train  cannot  be  allowed  to  occupy  track  for  any  length 
of  time,  the  car  carrying  the  steam  shovel  may  be 
attached  to  a  dump  car  or  placed  between  two  dump 
cars.  By  quick  movements  between  its  working  point 
and  a  sidetrack  this  train  can  keep  clear  of  traffic  (see 
Engineering  Neivs,  March  16,  1916,  p.  498). 

For  ordinary  ditching  in  earth  and  soft  soil  on  the 
Illinois  Central  R.R.  a  machine  of  the  wing  or  scraper 
type  is  employed,  as  shown  in  Fig.  1.  If  the  excavation 
is  heavy  or  in  hard  soil  and  includes  the  widening  of 
cuts,  it  is  often  found  desirable  to  handle  the  bulk  of  the 
excavation  with  dump  or  wheel  scrapers  and  teams,  or 
a  ditcher  of  the  steam  shovel  type,  using  the  scraper 
machine  to  finish  the  ditch  to  the  grade  of  the  standard 
roadbed  section.  The  cost  of  the  steam-shovel  work 
has  been  found  to  be  greater  than  that  of  cleaning  by 
the  scraper  or  wing  machine.     In  general,  however,  once 
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FIG.   2.      DITCH  AND  ROADBED  SECTIONS  FORMED 
BY  MACHINE 

the  cuts  have  been  restored  to  the  standard  section, 
the  ordinary  cleaning  of  ditches  involved  in  regular 
spring  or  fall  maintenance  work  can  be  done  entirely  by 
machines  of  the  wing  type. 

In  operation,  the  wing  .ditching  machine  is  pushed 
through  the  cut,  the  wing  being  adjusted  to  suit  the 
conditions.  As  a  rule,  one  or  two  runs  are  made,  but 
in  some  cases  as  many  as  five  runs  are  required  to  cut 
to  the  desired  depth  and  width.  On  the  last  run  a 
steel  template  on  the  bottom  of  the  wing  finishes  the 
roadbed  shoulder,  ditch  and  side-slope  to  the  standard 
section,  shown  in  Fig.  2.  In  the  heaviest  work  the  ma- 
chine can  push  ahead  of  the  wing  about  10  cu.yd.  of 
material  which  is  carried  beyond  the  cut  far  enough 
only  to  throw  it  over  a  fill  or  to  spread  it.  An  average 
day's  work  is  about  400  cu.yd.  of  material  moved  and 
about  4,700  ft.  of  ditch  finished.  Several  different 
features  of  machine  ditching  work  are  shown  in  Fig.  3. 

For  the  best  results,  a  heavy  locomcrtive  is  used,  oper- 
ated at  a  speed  of  from  3  to  10  miles  per  hour,  according 
to  the  character  and  amount  of  material  and  the  con- 
dition of  the  track.  The  greatest  efficiency  is  obtained 
with  two  wings,  since  the  second  wing  eliminates  much 
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back  haul  of  the  machine.  Occasionally  both  wings  can 
be  used  at  the  same  time,  giving  a  balanced  load  which 
permits  a  greater  speed  with  safety.  The  crew  con- 
sists of  an  engineman  and  fireman  on  the  locomotive 
and  one  or  two  men  on  the  ditcher  to  adjust  the  wings, 
the  second  man  being  necessary  only  when  two  wings 
are  operated  at  the  same  time.  There  is  required  also 
the  usual  number  of  trainmen.  The  engine  and  ditcher 
constitute  a  work  train  which  is  handled  under  the  usual 
work-train  orders  from  the  dispatcher  and  which  is 
run  to  the  nearest  siding  to  clear  traffic. 

It  has  sometimes  been  found  necessary  and  economical 
to  ditch  certain  rock  cuts,  sliding  cuts  and  tunnels  by 
means  other  than  work  trains  and  ditchers.  In  such 
places,  push  cars  have  been  used,  with  dump  boxes 
designed  for  quick  unloading.  Pony  cars,  somewhat 
^similar  to  a  track  barrow,  and  running  along  one  rail, 
have  also  been  used  to  advantage,  especially  in  rock 
cuts  where  work-train  service  would  be  costly  because  of 
very  heavy  traffic.  A  special  method  of  this  sort  was 
used  by  the  Illinois  Central  R.R.  to  ditch  in  Head's  Cut, 
Indiana,  which  gave  so  much  trouble  from  sliding  that 
day  and  night  watchmen  were  necessary  to  protect 
traffic.  A  narrow-gage  railroad  with  very  light  rail 
was  laid  between  the  track  and  the  side  of  the  cut  to 
carry  small  tram  cars.  By  this  means  two  men  have 
been  enabled  to  keep  this  cut  well  ditched. 

Machine  work  is  so  much  more  economical  that  work- 
train  ditching  with  hand  labor  is  no  longer  done  on 
this  road,  except  where  no  other  means  will  serve.  For 
such  hand  work  as  is  necessary  a  train  of  flat  cars  with 
low  side  boards  is  ordinarily  used.  This  is  loaded  by 
a  gang  of  from  40  to  100  men  and  unloaded  on  an 
adjacent  fill  by  means  of  a  rapid-unloader.  This  con- 
sists of  a  plow  that  is  pulled  through  the  cars  by  a 
cable  wound  on  a  hoisting  engine  set  cii  a  car  next  to 
the  locomotive.  It  is  estimated  that  even  under  condi- 
tions favorable  to  hand  work,  a  wing  ditching  machine 
can  do  twice  as  much  work  in  a  day  as  can  be  done 
by  a  gang  of  100  men. 

Where  ditchers  of  the  small  revolving  steam  shovel 
type  are  used  on  this  railroad  they  are  practically  always 
operated  in  pairs,  the  outfit  consisting  of  two  ditchers, 
each  located  between  two  20-yd.  air  dump  cars.  These, 
with  the  locomotive  and  caboose,  constitute  the  work 
train.  With  machines  of  thd  revolving  steam  shovel 
type  and  the  wing  ditcher  type  available  the  amount  of 
ditching  by  hand,  team  or  other  methods  has  been  greatly 
reduced.  In  fact,  it  is  expected  that  such  methods  can 
ultimately  be  eliminated  except  for  a  few  cuts  where  con- 
dition.s  will  not  permit  the  use  of  either  type  of  machine. 

No  one  method  of  clearing  ditches  is  the  most  eco- 
nomical or  practicable  for  all  conditions  on  a  large 
railway  system.  Comparative  costs  of  different  methods 
were  given  in  Engineering  Newa-Rccnrd  of  Oct.  9,  1919, 
p.  700.  According  to  an  investigation  made  on  the 
Illinois  Central  R.R.  the  several  methods  may  be  com- 
pared as  follo^vs: 

1.  The  spreader  or  wing  ditcher  with  ditch-shaping 
attachment  is  best  for  cuts  where  the  material  can 
be  pushed  through.  The  work  done  in  thi.s  way  would 
cost  10c.  to  ."iOc.  per  cubic  yard  in  places  where  by 
any  other  method  it  would  cost  24c.  to  75c. 

2.  The  steam-shovel  ditcher  with  flat  cars  and  un- 
loader  plow  can  be  employed  to  advantage  in  long  cuts 
where  the  traffic  is  light  and  the  haul  to  dumping  point 


FIG,  3.     DITCHING  WITH  WI.N'C  MACHINE.'^  OX  THK 
ILLINOIS  CENTRAL  K  R. 

A — Main  and  auxiliary  wings  form  pockit  tor  heavy  dragging. 
n — FfnlBhlnir  the  ditrh  and  shoulder  to  standard  section.  C — 
Ultching  train  at  work. 

is  long.  This  work  would  cost  from  40c.  to  $1  per  yard 
in  locations  where  the  cost  by  any  other  method  would 
be  50  per  cent  greater. 

3.  The  same  type  of  ditcher  used  in  pairs  with  dump 
cars,  as  described,  is  in  general  the  most  economical 
method  for  use  in  long  cuts  where  teams  cannot  be  u.sed 
and  where  the  haul  is  too  great  for  other  methods.  In 
such  cases  the  cost  would  be  20c.  to  50c.  per  yard,  where 
by  other  methods  it  would  be  50c.  to  $1.50. 

4.  Teams  may  be  used  where  the  wing  type  of  ditcher 
is  not  available  for  cuts  not  more  than  600  ft.  long  or 
with  pliicps  where  teams  can  fake  the  earth  to  the  top 
of  the  cut.    The  cost  will  be  from  30c.  to  75c.  per  yard. 

5.  Men  handling  push  cars  and  dump  trays  can  be 
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used  to  advantage  on  lines  of  light  traffic  with  relatively 
short  cuts  which  are  too  narrow  for  other  methods  or 
in  short  deep  cut  where  teams  or  wing  ditchers  arc  not 
available. 

6.  A  ditcher  plow  may  be  used  in  prairie  country 
with  very  light  ditches,  and  for  light  work  in  shallow 
cuts  where  a  wing  ditcher  is  not  available  The  cost 
would  be  from  10c.  to  30c.  per  yard. 

7.  Narrow-gage  tracks  and  monorail  cars  may  be 
economical  in  cuts  where  material  is  sliding  or  falliny 
continually  and  where  watchmen  must  be  maintained. 

A  ditching  machine  of  the  wing  type  has  been  used 
extensively  on  the  Iowa  division  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.,  principally  in  shallow  cuts,  some 
of  which  are  1,200  ft.  long.  Various  kinds  of  material 
are  encountered,  ranging  from  gravel  to  earth  and  wet 


the  Rock  Island  Magazine,  the  expenditure  for  ditching 
on  this  railroad  for  +he  past  six  years  have  averaged 
$900,000  and  the  unit  costs  have  been  reduced  to  a 
remarkable  extent  by  the  introduction  of  ditching  ma- 
chines of  the  wing  or  scraper  type.  During  two  months' 
work   in    1921,   two   wing  machines   moved  29,000  and 


FIG.  4.  WING  TYPE  DITCHER  ON  THE  ROCK  ISLAND  LINES 
Above — Wings   extended  to  cut  both  ditches  at  once.     Below — 
Auxiliary  wing  in  position  to  widen  cut. 

clay.  In  order  to  cut  the  ditches  and  dress  them  to 
standard  section  several  trips  are  necessary  through  the 
longer  cuts.  In  one  1,200-ft.  cut  it  was  necessary  to 
make  36  runs,  removing  166  cu.yd.  of  material.  In 
this  work,  the  45-ton  ditcher  is  handled  by  a  heavy  2-8-2 
engine  at  a  speed  of  about  6  m.p.h.,  ditching  on  either 
one  or  both  sides  of  the  track  as  required.  The  train 
requires  only  the  train  crew  and  one  operator  on  the 
ditcher.  In  operation,  the  ditching  train  involves  little 
delay  to  traffic,  since  the  ditcher  wings  can  be  folded 
back  in  one  minute  while  the  train  is  moving  into  a  side 
track. 

These  machines  not  only  decrease  fhe  cost  of  the  work 
but  also  make  possible  a  more  extensive  ditching  pro- 
gram. For  these  reasons  it  is  planned  to  increase  their 
use,  supplanting  the  hand  shoveling  and  team  scraper 
work  so  far  as  possible,  except  at  some  places  where  it 
may  be  impracticable  to  work  the  machines.  Ditchers 
cleaning  both  ditches  simultaneously  and  widening  one 
side  of  a  cut  are  shown  in  Fig.  4. 

According  to  figures  given  in  the  January  number  of 


FIG.   5.      KAILW.VY  DITCHING   MACHINE 

.\bovt' — Wings  folded  for  transportation.  Below — Wing  templol 
to  cut  ditch  and  shoulder. 

28,000  cu.yd.  at  a  labor  cost  of  1.33c.  and  1.8c.  per  yard 
respectively.  Two  machines  of  the  steam  shovel  type, 
operating  largely  in  heavy  cuts,  moved  in  one  month 
7,000  yd.  each  at  a  labor  cost  of  21.8  and  23.5  per  yard. 
From  figures  of  1920  and  1921  the  comparative  labor 
costs  for  four  methods  were  estimated  as  follows: 
Hand  ditching,  75c.  per  yard;  teams  with  sci'apers,  40c.; 
shovel  ditcher,  24c.  wing  ditcher.  1.5c. 

The  wing  type  of  railway  ditching  machine  used  on 
the  work  de.scribed  above  consists  of  a  40-ft.  steel  flat 
i-ar  with  a  plow  or  pilot  across  its  front  end  fitted  with 
cast-steel  cutting  shoes,  to  clear  the  track  of  material 
in  front  of  the  machine.  This  plow  is  raised  and 
lowered  by  an  air  cylinder  on  the  floor  of  the  car.  Above 
the  floor  and  at  the  rear  of  the  front  truck  is  a  steel 
upright  cross  frame  supporting  the  vertical  air  cylinders 
for  operating  the  main  wings,  which  are  on  either  side 
or  both  sides  of  the  car.  The  wing,  made  of  heavy  plate, 
is  approximately  5  ft.  deep  and  15  ft.  long,  having  its 
lower  edge  protected  with  manganese-steel  castings  and 
shaped  to  cut  the  standard  roadbed  and  ditch  section  of 
the  railroad  using  the  machine  (see  Fig. 2).  The  ditcher 
with  wings  folded  for  transportation  and  with  one  wing 
extended  to  show  the  templet,  is  shown  in  Fig.  5. 

At  the  outer  end  of  this  templet  or  main  wing  is 
pivoted  another  wing  which  can  be  set  and  held  at  any 
desired  vertical  angle.  This  fvuxiliary  wing  can  also 
be  swung  forward  on  a  vertical  hinge  so  that  it  is 
nearly  parallel  with  the  track,  its  forward  end  being 
then  connected  with  a  supporting  steel  frame  on  the 
forward  end  of  the  car.  In  this  position  when  the  main 
wing  is  swung  out  to  its  working  position,  the  two 
wings  form  a  pocket.  This  arrangement  of  the  wings 
is  used  in  dragging  material  from  a  heavy  cut,  as 
shown  in  Fig.  3  (A),  thus  leaving  a  clean  ditch  shaped 
to  the  standard  section. 

Heavv  structural  steel  braces  from  the  sides  of  the 
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car  hold  the  wings  in  their  working  position.  These 
braces  are  adjustable  in  length  to  suit  the  required 
horizontal  angle  of  the  wing,  and  are  jointed  at  the 
middle  so  as  to  fold  up  when  the  wing  is  swung  back 
against  the  car  in  position  for  transportation.  An  in- 
clined tie,  pivoted  to  the  top  of  the  upright  frame  on 
the  car,  is  attached  to  the  outer  tip  of  the  wing  and  is 
fitted  with  a  pneumatic  cylinder  for  varying  the  in- 
clination of  the  wing.  Air  cylinders  suspended  from 
the  frame  of  the  car  move  the  wings  in  and  out. 

COST  RECORDS  BY  RAILROAD  DITCHING  BY  WING  M.\CHIXES:  1921 


Railroad 

E 

z 

< 

i- 

H 

h           C        U 

H.&T  C... 

924 

500 

924 

150* 

$116  05 

H  ATC    . 

6.818 

^(10 

6,818 

1.278 

121    II        17     9   5 

L.&A.t 

4,928 

4,928 

88.70       1.8 

L.&A.t 

6.588 

2,992 

9.680 

97.59       1,0 

L.&A.t. ... 

36,608 

36,608 

98  28       0  2 

L.ciA.t 

23.056 

23,056 

99.65       0  4 

L.&A.t     .. 
L.&.At 

19.712 

19.712 

96.23       05 

15.136 

15.136 

92   12       0  6 

H.&T.C... 

9.140 

9,140 

1.525 

107  00       II     70 

C.  R.  I.  &P. 

307.560 

307,560 

467  64       0  15 

A.&G.W. 

1,870 

9(M) 

1,870 

1,402 

112  60       60     80 

F.  W.  &  D.  C 

27.600 

27.600 

29.875 

108   34       0  4     0  4 

F.  W.  &  D  C 

29.600 

29.600 

34,933 

108  34       0  3     0  3 

M.K.&T.. 

116.425 

116,425 
609.057 

619  88       0.5 
2,333  53 

0.38 

•In  additio 

n  to  the  150  cu.yd 

for  ditch  on  the  H.  &  T 

C.  R.  R.,  a  hard  elav 

ridge,  extending  along  th 

e  right  of  way 

for  15.345  ft.  was  8 

pread  below  the  ballast 

level:  4.070  ci 

yd. 

tOn  the  L. 

&  A.  R   R 

no  record  of  yardage  wa 

3  kept.   Between  Nov.  30.  1920. 

and  March  I 

1921.  this 

railroad  completed  200  r 

niles  of  c 

Itch  at  an  average  cost 

of  He.  per  foot  of  ditch. 

All  operations  are  controlled  through  valves  located 
conveniently  at  the  forward  end  oi  a  large  air  receiver 
which  is  kept  charged  to  about  8C-lb.  pressure  by  the 
air-brake  pump  on  the  locomotive.  Adjustments  of  the 
wings  are  made  ea.sily  by  one  man.  The  main  ditching 
wing  has  a  vertical  operating  range  from  4  ft.  below  to 
1  ft.  above  the  rail,  and  the  outer  end  of  the  wing  has 
a  maximum  spread  of  21 J  ft.  from  center  line  of  track. 
The  machine  or  car  is  fitted  with  a  standard  air  brake, 
drawbar  and  coupler,  and  all  U.  S.  safety  appliances, 
so  that  it  may  be  hauled  in  regular  trains.  It  weighs 
approximately  4.5  tons.  The  builder  of  the  wing  machine 
here  described  is  the  0.  F.  Jordan  Co.,  East  Chicago,  Ind. 

Some  records  of  performance  and  cost  of  work  by  this 
ditching  machine  on  different  railroads,  as  given  by  the 
maker,  are  presented  in  the  accompanying  table. 


Earthquake  Prediction  by  Geodetic  Measurement 

A  study  of  the  possibility  of  predicting  earthquakes 
by  geodetic  measurements  is  being  carried  on  by  the 
Carnegie  Institution,  at  Washington.  According  to  the 
report  of  the  director  of  the  U.  S.  Coa.st  and  Geodetic 
Survey,  just  issued,  "seismologists  agree  that  earth- 
quakes are  due  to  abrupt  adjustments  of  accumulated 
.itrains  in  the  earth's  crust.  It  is  believed  that  the 
strains  as  they  accumulate,  prior  to  the  actual  con- 
vulsion, may  cause  a  gradual  distortion  of  the  aurfacp 
of  the  earth  which  can  be  detected  by  geodetic  methods. 

"A.s  a  preliminaPi'  step,  it  is  necessary  to  have  detailed, 
precise  triangulation  and  levels  in  regions  of  seiami' 
activities,  in  order  that  studies  may  be  made  of  gradual 
distortions"  in  the  earth's  crust  prior  to  shock,  the  char- 
acter and  extent  of  the  displacement  during  the  earth- 
quake, and  the  extent  of  the  later  readjustments. 


Improved  Lighting  and  Ventilation  for 
Railway  Freight  Houses 

By  G.  p.  Richardson 

Detroit  Steel  Products  Co.,  Detroit,  Mich. 

GOOD  lighting  in  a  freight  station  eliminates  dark 
aisles  and  gloomy  corners,  thus  increasing  the 
amount  of  usable  floor  space.  It  also  facilitates  the  han- 
dling of  freight  because  the  tags  and  markings  can  be 
easily  read.  This  consideration  caused  the  engineers 
of  a  large  railway  company  recently  to  make  an  in- 
vestigation of  their  standard  design  for  freight  houses, 
with  a  view  to  obtaining  better  lighting  and  ventilation 
at  the  lowest  cost. 

The    standard    plan.s    provided    windows    with    small 
lights  and  wood  sash,  as  shown  in  the  upper  part  of 


New  Design  >f»i+h  Steel  Sa&h 
OLD  AND  NEW  WINDOW  ARRANGEMENT 

the  accompanying  drawing.  In  the  offices  the  wall 
spaces  were  dark  and  uninviting  and  in  the  merchandise 
storage  space  were  plenty  of  dark  nooks.  The  monitor 
had  single-sash  windows  spaced  about  4  ft.  apart,  with 
brick  walls  between.  For  a  building  200  ft.  long  and 
33  ft.  wide  this  design  provided  220  sq.ft.  of  lighting 
area  and  31  sq.ft.  of  ventilating  area  on  each  side. 

The  building  was  redesigned  with  large  bays  of  steel 
sash  in  the  office  and  a  continuous  run  of  steel  sash 
windows  in  the  monitor.  This  revised  design  provides 
790  .sq.ft.  of  lighting  area  and  02  sq.ft.  of  ventilating 
area  on  each  side  of  the  building.  The  diff'erence  is 
reported  by  the  engineers  as,  "an  increase  of  260  per 
cent  in  lighting  area  and  100  per  cent  in  ventilating 
area."  This  is  due  partly  to  the  larger  area  of  opening 
and  partly  to  the  larger  effective  area  on  account  of  the 
small  size  of  parts  of  steel  sash  as  compared  with  those 
of  wood  sash.  The  total  cost  was  slightly  reduced, 
since  the  extra  windows  eliminated  equal  areas  of  brick 
wall,  which  coat  more  per  square  foot  than  the  steel 
sash  glazed.  The  only  objection  raised  was  that  the 
extra  glass  area  may  increa,se  heating  costs,  but  the 
additional  heating  will  be  required  during  only  five 
months  in  the  year  and  it  is  in  these  months  that  good 
lighting  is  essential. 
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Driving  a  Five-Mile  Rock  Tunnel 
for  Japan  Railway 

Volcanic  Water-Bearing  Strata — Bottom  or  Side 

Headings — Brick  and  Concrete  Lining — 

Force,  Plant  and  Progress 

RELOCATION  for  the  elimination  of  grades  of  2J 
^  per  cent  on  the  Tokkaido  line  of  the  Imperial 
Government  Railways  of  Japan  involves  the  construction 
of  a  30-mile  cut-off  in  mountainous  country  and  the 
driving  of  a  double-track  tunnel  five  miles  long  to  avoid 
the  present  line  over  the  Hakone  Pass.  This  tunnel 
will  be  the  longest  in  that  country  and  one  of  the 
longest  double-track  tunnels  in  the  world.  It  is  being 
driven  from  both  ends  and  each  heading  has  advanced 
over  5,000  ft.  Work  was  commenced  on  the  new  line 
in  1916  and  on  the  tunnel  in   1918. 

The  Tokkaido  line,  between  Tokyo  and  Kobe,  is  an 
important  section  of  the  railway  system  and  its  double 
tracking  was  completed  in  1913.  Ruling  grades  are 
limited  to  1  per  cent  and  its  curves  to  1,000-ft.  radius, 
except  at  two  difficult  points  where  it  was  necessary  to 
introduce  grades  of  2  and  2.5  per  cent.    With  increased 


mum  grades  of  1  per  cent  and  curves  of  1,320-ft.  radiuF 
(about  4  deg.,  20  min.)  but  requiring  no  less  than  23 
tunnels  and  72  bridges.  There  will  be  eight  stations. 
Very  heavy  construction  work  is  involved,  as  the  line 
crosses  the  valleys  of  two  rivers  subject  to  overflow, 
skirts  the  rough,  rocky  country  at  the  foot  of  the  moun- 
tains along  the  shore  of  Sagami  Bay  and  then  pierces 
the  mountain  range  which  extends  across  the  Izu  penin- 
sula. This  range,  forming  part  of  the  Fuji  volcanic 
group,  has  a  steep  slope  on  the  eastern  or  Atami  side 
and  an  easy  slope  on  the  western  side. 

From   the   profile.    Fig.   2,   it  will   be   seen    that   the 


Oompcirative  Profiles 


FIG.  2.     PROFILE  OF  FIVE-MILE  TANNA  TUNNEL 


traffic  the  operating  conditions  warrant  the  expense  of 
grade  reduction.  One  of  these  heavy-grade  sections  is 
that  between  Kozu  and  Numadzu,  37  miles,  including 
the  Hakone  Pass,  noted  above,  as  showm  in  Fig.  1. 
The  other  is  a  10-mile  stretch  between  Otsu  and  Kyoto, 
where  a  tunnel  2,181  ft.  long  will  give  a  maximum 
grade  of  1  per  cent  instead  of  the  2}  per  cent  grades 
over  the  open  pass. 

Atami  Cutoff — The  longer  relocation,  known  as  the 
Atami  cutoff  or  detour  (Fig.  1)  reduces  the  distance 
between  Kozu  and  Numadzu  to  30.2  miles,  giving  maxi- 


l.OW-GRADE  CUT-OFF  ON  JAPANESE  RAILWAY 

tunnel   is   to   pass   under   the    Tanna   basin,   a  circular 
depression  about  1.3  miles  in  diameter  at  about  770  ft. 
above   sea  level.     This   is  fertile   land  containing   two 
villages   and  surrounded  on   all   sides   by   high   peaks. 
The  basin  is  supposed  to  be  the  bed  of  an  ancient  lake. 
An  elevation  of  250  ft.  above  sea  level  is  reached   in 
the  tunnel,  as  compared  with  1,500  ft.  at  Gotemba  on 
the   original   line.      A   com- 
parison of  the  two  routes  is 
given  in  Table  I. 

After  a  rough  location  of 
three  routes  on  a  topo- 
graphic map  having  a  scale  of 
1 :  20,000,  surveys  were  made 
for  a  comparison  of  these 
lines  and  finally  a  trigono- 
metric survey  was  made  of 
the  selected  line.  No  test  holes 
have  been  drilled  from  the 
surface  to  the  tunnel  grade, 
to  check  the  alignment  in 
driving  the  tunnel,  and  it 
has  not  been  decided  whether 
such  holes  will  be  driven. 
The  depth  of  cover  over  the  tunnel  ranges  from  200  ft. 
at  the  Tanna  basin  to  a  maximum  of  nearly  1,800  ft. 

Geological  Conditions — Rock  strata  through  which 
the  tunnel  will  be  driven  consist  mainly  of  agglomerate 
containing  andesite  of  various  kinds '(see  Fig.  2)  Ex- 
perience so  far  indicates  that  the  strata  are  loose  and 
seamy,  containing  an  abundance  of  water.  Hot  geyser 
springs  occur  at  Atami  and  Izusan,  the  latter  being 
close  to  the  shore  and  li  miles  northeast  of  the  eastern 
portal.  But  neither  gas  nor  hot  water  are  expected  to 
be   encountered    in   the   tunnel,    since   volcanic   activity 
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ceased  long  ago  and  the  hot 
springs  mentioned  are  far 
below  the  tunnel  grade. 

Temperatures  in  the  head- 
ings are  general!}'  higher  on 
the  eastern  side,  probably  on 
account  of  the  proximity  of 
the  Atami  hot  springs,  but 
on  the  western  side  the 
strata  contain  much  more 
water.  On  the  eastern  side 
the  temperaturels  about  80 
deg.  F.  at  3,800  ft.  from 
the  entrance  and  960  ft.  be- 
low the  surface.  On  the  western  side  the  temperature 
is  irregular  for  although  it  registered  66  deg.  at  1.400 
ft.  from  the  entrance  and  370  ft.  below  the  surface, 
lower  temperatures  were  encountered  at  a  distance  of 
about  4,800  ft.  and  greater  depth.   This  condition  is  due 
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TABLE  I.     ATAMI  RELOCATION 

J.\PA.\  GOVKRNMENT 

RAILWAY 

Present  Line 

New  Line 

Length   . 

37.  5  miles 

30.2  miles 

Height  of  Bumniit  above  sea  level 

1,500  f< 

243  ft. 

Total  rise  and  fall 

3.018  ft. 

721  ft. 

Ruling  grade              . .    , , 

2   5  per  cent 

I  per  cent 

Length  of  riling  grade 

12.1  miles 

6.7  miles 

Total  curvature 

2.061  deg. 

1.431  deg. 

Total  length  of  hnde-." 

3.100  ft. 

5.300  ft 

Number  of  runnels 

7 

23 

Total  length  of  tunnels 

7,560 

50.596 

Equated  length  of  Une 

72.2  miles 

39.3  miles 

probably  to  the  great  amount  of  water  contained  in  the 
rock.  It  is  expected  that  a  temperature  of  about  00  deg. 
F.  will  be  found  at  the  deepest  point,  about  1,800  ft. 
below  the  surface. 

Tunnel  Section — A  horseshoe  section  is  employed  for 


FIG.  3.     TYPIC.VL  SECTIONS  OF  TUNNEb  LINING 


both  in  combination,  will  be  used  for  the  side  walls. 
Where  an  invert  is  required,  this  will  be  of  monolithic 
concrete.  A  rectangular  concrete  drain  covered  with 
concrete  slabs  will  extend  the  full  length  of  the  tunnel. 

The  tunnel  is  being  driven  mainly  on  the  bottom 
heading  system,  but  with  the  widening  operated  in  two 
different  ways.  A  side  heading  system  will  be  employed 
when  the  nature  of  the  rock  makes  this  advisable. 

Principal  Boffnm  Heading  System — In  ordinary  mate- 
rial and  for  the  greater  part  of  the  work  a  bottom 
heading  7  ft.  high  and  9  ft.  wide  is  first  driven,  and  i.s 
then  enlarged  to  9  x  12  ft.  and  timbered,  as  shown  in 
Fig.  4.  A  vertical  shaft  or  raise  is  driven  up  to  the 
roof  line  and  from  this  shaft  two  top  headings  7  x  7  ft. 
are  started  in  opposite  directions,  the  muck  being 
dumped  through  the  raise  into  cars  in  the  bottom 
heading. 

Each  top  heading  is  widened  by  successive  steps,  as 
shown,  until  it  reaches  the  haunches.  Then  the  roof 
over  the  bottom  heading  is  removed  and  this  heading  is 
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•  tunnel,  with  a  width  of  28  ft.  and  a  hoight  of  22J 
ft.  above  sub-grade  to  accommodate  two  tracks  of  3J-ft. 
gage.  The  .semicircular  arch  has  a  radius  of  14  ft. 
Lining  is  to  be  used  throughout,  but  will  vary  in  form 
and  thicknes.s  according  to  the  material  penetrated,  a.-* 
shown  in  Fig.  3.  Bricks  or  concrete  blocks  will  be  used 
for  the  arch,  which  varies  from  27  to  .54  in.  hut  i.s  in 
general  36  in.  thick.     Bricks  or  monolithic  concrete,  or 


widened  to  full  section.     Finally   the   forms  or  center- 
ing arc  placed  for  the  lining. 

Alternative  Bottom  Hen/iinfj  SifKtcm — In  hard  rock, 
the  first  step  is  the  heading  and  its  enlargement,  as 
described  above.  Then  a  7-ft.  drift  is  cut  in  the  roof 
and  raised  by  successive  stages  until  it  reaches  the  leve. 
for  a  top  heading.  This  in  turn  is  widened  and  deepened 
until  the  arch  excavation   is  conipletcd,   all   excavated 
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FIG.    5.      ALTERNATIVE    BOTTOM    HEADING    SYSTEM 


material  being  di-opped  on  the  roof  of  the  bottom  head- 
ing and  loaded  through  traps  into  the  muck  cars.  The 
timbering  of  the  bottom  heading  is  then  removed  and 
this  heading  widened  to  the  full  tunnel  section. 

Side  Heading  System — In  this  third  method,  which 
is  used  only  under  special  conditions,  two  side  drifts 
are  first  run,  just  below  the  haunches.  These  are 
widened  towards  the  middle  of  the  tunnel,  and  at  the 
same  time  an  independent  top  heading  is  started.  After 
the  side  headings  have  been  deepened  for  the  walls  and 
again  widened  for  the  invert,  the  concrete  for  the  side 
walls  is  placed.  Meanwhile  the  top  heading  is  being 
enlarged  until  the  roof  excavation  is  completed.  This 
leaves  a  middle  core  of  material  between  the  side  head- 
ings, which  is  utilized  to  support  the  arch  centering  and 
forms.  Finally  this  middle  core  is  removed  and  con- 
crete is  placed  in  the  middle  section  of  the  invert. 

For  the  ordinary  bottom  heading  system,  two  com- 
pressed air  drills  are  used  in  the  bottom  heading  and 


one  in  the  top  heading.  These  drills,  working  with 
air  at  80-lb.  pressure,  are  mounted  on  columns  wedged 
against  the  floor  and  roof.  Dynamite  is  used  for  blast- 
ing. At  the  east  end,  the  clearing  of  the  heading  after 
a  blast  takes  about  40  m.inutes,  before  men  can  resume 
drilling.  At  the  west  end  this  interval  is  only  about 
20  minutes. 

Three  7-hour  shifts  are  worked  in  the  24-hour  day, 
the  crews  being  as  shown  in  Table  II.  Progress  in 
each  heading  averages  6  ft.  per  day  or  170  ft.  per 
month  at  the  east  end,  and  7  ft.  per  day  or  200  ft. 
per  month  at  the  west  end.  In  May,  1921,  the  headings 
had  been  advanced  4,000  ft.  at  the  former  and  4,800 
ft.  at  the  latter. 

The  muck  or  blasted  rock,  with  large  pieces  broken  up 
to  convenient  size,  is  loaded  into  small  steel  or  wood 
dump  cars,  on  tracks  of  30-in.  gage.  These  cars  are 
pulled  by  men  to  the  point  where  the  tunnel  lining  has 
been  finished.     There  the  cars  are  made  up  in  trains 
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and  hauled  out  by  electric  locomotives.  At  first,  trains 
of  four  dump  cars  were  handled  by  oxen  at  the  eastern 
end  and  by  horses  at  the  western  end. 

At  each  portal  is  a  compressor  plant,  the  compressors 
being  at  first  operated  by  steam.  A  power  plani  with 
turbo-generator  has  now  been  built  near  the  west  portal, 
and  this  furnishes  current  for  both  compressor  plants 
and  for  the  ventilating  fans,  driven  by  7.5-hp.  motors. 
In   the  first  stages  of  the  work,   hctth   in   driving  and 

T.\BLE  II.     TUNNELING  CREWS;  T.\\N.\  Tt'NNEL,  JAPAN. 


Drillers 
.Muckers     . 
Carpen(erB 
Others 


widening  the  headings,  the  exhaust  from  the  drills  was 
utilized  for  ventilation.  It  is  not  expected  that  venti- 
lating plant  will  be  needed  for  the  completed  tunnel. 

Enginrcrx  and  Wnrkinfi  Force" — The  total  number  of 
men  emplo.ved  per  24-hour  day  averages  350  at  the  east 
end  and  400  at  the  west  end.  All  the  engineers,  fore- 
men and  workmen  are  Japanese.  At  each  portal  there 
is  a  camp  with  offices,  houses  far  the  engineers  and 
foremen  and  quarters  for  the  foremen,  as  well  as  offices 


FIG.   7.      SOUTH   APPROACH    TO   T.VN.NA    TLXXKL. 

I   accommodation    for   the   contractors.     No   special 

-pital  arrangements  .are  provided,  but  there  are 
physicians  and  surgeons  to  look  after  the  welfare  of 
the  men  and  take  care  of  any  in.juries.  Baths  and 
other  accommodations  are  available  at  the  Atami  hot- 
spring  resort,  near  the  cast  portal. 

The  driving  of  the  headings  is  carried  on  by  the 
forces  of  the  government  railway  department,  hut  the 
other  parts  of  the  work  are  let  to  contractors,  either 
as  piecework  or  in  sections.  The  contractors  now 
engaged  are  the  Railway  Engineering  Co.  for  the  east 
end  and  Seiichi  Kashima  for  the  west  end. 

At  the  beginning  of  the  work,  Yasuichizo  Tomita  was 
director  of  construction,  with  the  following  engineers 
in  charge:  '  Hitoshi  Takiyama.  Ichiro  Takemata  and 
Shinichi  Takai.  At  the  present  time  I.^ami  Awoki  is 
director  of  construction,  with  the  following  engineers: 
Kameji  Yamada,  Yukito  Yamane,  Yoshiyasu  Katagiri 
and  Hyoma  Kurasaki. 


Rebuilding  Railway  Structures 
In  Northern  France 

Unique  Operations  Employed  to  Save  as  Much  of 

Damaged  Structures  as  Possible — Work 

on  Nord  and  Est  Railways  Cited 

DE.'^TRUCTION  of  bridges  and  other  works  wa.- 
experienced  doubly  by  the  Eastern  Railway  of 
France,  first  by  the  French  during  their  retreat  in  1914 
and  then  by  the  Germans  in  their  great  retreat  of  1918. 
The  destruction  carried  out  in  1914  consisted  mainly 
in  wrecking  steel  spans  and  some  of  the  arches  of 
masonry  bridges;  tunnels  were  blocked  by  exploding 
mines  which  blew  up  the  portals  and  cau-^^ed  a  fall  that 
plugged  the  interior.  An  account  of  the  recon.struction 
work  has  been  given  by  M.  Pellarin,  chief  engineer  of 
maintenance  of  way,  in  the  Revue  Grnerale  des  Chemins 
de  Per,  from  which  article  the  following  brief  particu- 
lars are  taken. 

After  the  first  battle  of  the  Marne,  the  engineer 
regiments  made  rapid  repairs  to  the  structures  in  the 
territory  held  by  the  French,  using  militaiy  bridges  of 
of  the  Henry  and  Marcille  types  to  close  the  gaps,  no 


greater  length  than  130  ft.  being  required.  Where  the 
destruction  of  an  arch  had  led  to  the  collapse  of 
adjacent  piers  and  arches  the  reconstruction  was  left 
until  a  more  favorable  time.  All  the  tunnels  were  in 
territory  still  held  by  the  Germans. 

Bridge  reconstruction  on  a  permanent  basis  was  loft 
to  the  railway  engineers  To  rebuild  arches  in  stone 
would  have  been  slow  and  difficult  work;  timber  for 
centering  was  hard  to  obtain  and  it  would  have  been 
difficult  to  erect  it  on  the  debris  blocking  the  rivers. 
The  plan  devised  by  Mr.  De.scubes,  chief  engineer,  was 
to  use  concrete  and  to  build  the  arch  in  two  concentric 
rings,  the  first  and  thinner  ring  having  steel  reinforce- 
ment which  formed  the  centering  and  gave  the  arch 
sufficient  strength  to  carrj*  the  second  ring  until  the 
concrete  had  set. 

At  first  this  reinforcement  consisted  of  GO-lli.  rails, 
bent  hot.  Fig,  1  shows  one  of  the  four  arches  of  the 
Armentieres  bridge  near  Changis,  on  the  line  from 
Paris  to  Strasburg,  with  a  steel  rfiilitary  bridge  over 
the  wrecked  arch,  the  curved  steel  rails  in  place  for  con- 
crete reconstruction  and  the  lower  part  of  the  old  stone 
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arch  supported  by  bracing.  Breakage  of  the  rails  in 
bending  led  to  the  use  of  light  ribs  of  angles  and  plates, 
which  were  swung  into  place  from  the  military  bridges. 
Forms  for  the  intrados  of  the  arch  were  .secured  either 
by  hook  bolts  or  pieces  of  old  electric  cables  attached  to 
the  ribs.  Arch  rings  and  spandrels  were  faced  with 
stone  collected  from  the  wreckage  and  laid  in  cement 
mortar.  A  layer  of  asphalt  was  applied  for  water- 
proofing and  was  covered  with  lean  concrete  as  a  pro- 
tection. 

Much  greater  difficulties  were  encountered  in  the 
reconstruction  work  on  580  miles  of  line  released  in 
1918,  as  the  retreating  Germans  were  not  satisfied  with 
destroying  the  spans  sufliiciently  to  check  pursuit,  but 
did  their  utmost  to  wreck  the  structures  completely, 
even  to  the  foundations.  Culverts  were  blown  up  in 
such  a  way  as  to  breach  the  embankments,  the  destruc- 
tion of  one  13-ft.  culvert  in  a  32-ft.  fill  causing  a  gap 
that  had  to  be  spanned  by  a  122-ft.  military  bridge. 
There  were  162  steel  bridges  and  202  masonry  bridges 
almost  completely  destroyed.  Small  arches  were  built 
in  successive  rings  of  concrete,  the  exposed  faces  being 
of  Portland  cement  mortar  laid  against  the  forms. 


FIG.   2.      EFFECT  OF  EXPLODING  MINES  IN  THE 
MARNE   CANAL 

Each  tunnel  was  blown  up  by  the  Germans  at  two  or 
three  interior  points  as  well  as  at  the  portals,  their 
own  men  being  sometimes  buried  by  the  slides.  In 
every  case  the  quantity  of  explosive  was  so  great  as  to 
loosen  and  disturb  the  ground  for  a  considerable  height 
above  the  tunnel.  The  Marne  tunnel,  1,510  ft.  long  was 
wrecked  for  1,250  ft.  by  14  mine  holes  or  wells  from 
the  surface,  so  that  this  length  will  have  to  be  rebuilt  as 
an  open  cut.  Fig.  2  shows  one  of  the  craters  caused  by 
the  mines  at  this  tunnel. 

Northern  Ry.  Viaduct  Repair — To  preserve  a  viaduct 
partly  destroyed  by  the  Germans,  an  emergenev 
abutment  was  built  to  take  the  arch  thrust  while  the 
demolished  portion  was  being  rebuilt  to  enable  the  line 
to  be  reopened  for  military  service.  As  shown  in  the 
illustration  (Fig.  3)  the  support  consisted  of  a  heavy 
timber  tower  having  diagonal  members  bearing 
against  the  last  undamaged  pier.  The  top  of  the  tower 
served  as  falsework  for  the  removal  of  a  damaged  arch. 
At  the  right  is  falsework  used  in  straightening  a  dis- 
,  torted  pier.  The  Poix  viaduct  had  twelve  masonry 
arches,  six  of  which  were  destroyed  entirely.  The 
seventh  arch  was  badly  cracked  and  the  last  pier  left 


standing  was  thrown  out  of  plumb.  After  the  eighth 
arch  had  been  braced,  as  shown,  the  damaged  arch  was 
taken  down. 

To  straighten  the  isolated  pier,  a  horizontal  cut  about 
4  in.  deep  was  made  in  each  face  until  only  a  narrow 
section  of  solid  masonry  was  left  at  the  middle  of  the 
pier.  The  cutting  was  done  with  steel  saws  working  in 
sharp  sand.  By  means  of  jacks  the  pier  was  then  forced 
into  a  vertical  position  and  held  while  the  two  saw  cuts 


FIG.   3.     FALSEWORK   FOR  VIADUCT   REPAIR 

were  packed  with  concrete.  During  this  operation  the 
other  arches  and  piers  were  rebuilt  with  concrete,  a 
brick  facing  being  applied  in  order  to  give  an  appear- 
ance similar  to  that  of  the  original  structure.  This 
facing  consisted  of  bricks  collected  from  the  wrecked 
part  of  the  structure  and  placed  in  the  foi-ms. 

This  reconstruction  was  described  in  a  paper  read  at 
Lille,  France,  by  M.  Javary,  chief  engineer  of  the 
Northern  Ry.  No  details  or  dimensions  were  given,  the 
work  being  mentioned  incidentally  as  an  illustration  of 
the  railway's  operations  during  the  war.  The  accom- 
panying view  is  reproduced  from  Revise  Generate  des 
Chemins  de  Fer,  Paris. 


Kansas  Designates  Highway  System 

In  accordance  with  the  Federal-Aid-Highway  Act  of 
1921,  which  requires  the  states  to  designate  a  system 
of  primary  and  secondary  roads  amounting  to  not  more 
than  7  per  cent  of  the  total  mileage,  Kansas,  with  a 
total  road  mileage  in  the  state  of  124,144,  has  selected 
a  system  which  includes  3,130  miles  of  primary  roads 
and  3,445  miles  of  secondary  roads,  or  a  total  of  6.575 
miles  for  the  state  system.  The  leeway  in  selection 
of  future  routes  left  by  the  State  commission  by  not 
using  up  the  entire  one-seventh  of  the  total  road  mile- 
age is,  for  primary  highways,  594,  and  for  secondary 
highways,  1,511  miles,  or  a  total  of  2,105  miles.  In  the 
approved  state  system  there  are  five  primary  or  inter- 
state highways  traversing  the  state  in  each  direction. 
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Track  Maintenance  by  Contract  on  the  Canadian  Pacific  Ry. 

Labor  Shortage,  Heavy  Traffic  and  Short  Season  Led  to  Contracting  for  Extra  Gangs 

Successful  Results  of  Three  Years  on  400  Miles 

By  H.  G.  Harton 

Sydney  E.  Junkins  Co..  Engineers  &  Constructors, 
Winnipeg.   Canada 


SUPPLEMENTING  the  regular  railway  section  gangs 
by  extra  gangs  operated  by  a  construction  company 
was  the  method  employed  by  the  Canadian  Pacific  Ry. 
for  carrying  on  track  maintenance  at  a  time  when  the 
labor  situation  made  it  more  practicable  to  handle  the 
work  thi-ough  an  outside  company.  The  contract  system 
was  in  use  during  1918-1920  on  the  400-mile  stretch 
of  double  track  between  Winnipeg  and  Fort  William. 
This  division  can-ies  a  large  proportion  of  the  traffic 
originating  west  of  Winnipeg,  and  at  certain  times 
of  the  year,  especially  during  the  wheat  movement  in 
the  fall,  it  is  operated  under  extremely  heavy  traffic  con- 
ditions. 

Maintenance  of  track  on  this  division  presents  a 
particularly  difficult  problem,  due  to  the  fact  that  the 
open  season  during  which  maintenance  can  be  done 
effectively  is  short ;  usually  from  mid-April  to  mid- 
October.  Further,  the  severe  fi-ost  action  and  con- 
sequent heaving  of  the  track  largely  increases  the 
maintenance  of  line  and  surface,  quite  apart  from  the 
action  of  trafliic. 

The  division  lies  through  a  region  that  is  almost  un- 
inhabited except  at  either  end,  at  the  engine  terminal 
points  in  Kenora  and  Ignace,  and  at  a  few  small  towns. 
The  countrj'  is  wooded,  rocky  and  interspersed  with 
lakes.  Muskeg  swamps  are  often  encountered,  which 
tend  to  cause  soft  track  in  spite  of  large  quantities 
of  fill.  They  also  require  ample  drainage  ditches,  of 
which  some  25  miles  were  dug  during  the  work  here 
described.  There  are  a  few  short  tunnels  through  rock 
points,  a  considerable  number  of  culverts  over  the  many 
small  streams  connecting  the  various  lakes,  and  a  few 
larger  bridges  such  as  those  over  the  Lake  of  the 
Woods  outlets  and  the  Kaministiquia  River.  The 
profile  is  regular  in  general,  with  a  rise  of  about  900  ft. 
from  the  level  of  Lake  Superior  to  the  height  of  land, 
then  a  gradual  drop  of  about  800  ft.  to  the  level  of  the 
Red  River  at  Winnipeg.  Curvature  is  considerable, 
especially  in  the  lake  sections. 

Track  construction  comprises  80-lb.  and  85-lb.  rails 
with  angle  splice  bars  on  ties  7  x  9  in.  and  8  ft.  long, 
laid  in  gravel  ballast.  Treated  ties  have  been  used  as 
renewals  in  recent  years  for  160  miles  east  from  Win- 
nipeg. Shoulder  tie  plates  are  placed  on  curves  and 
on  all  creosoted  ties.  Rail  anchors  are  used  at  all  points 
where  the  rails  travel  under  traffic. 

Contract  Maintenance  System 

Ordinary  maintenance  work  is  done  in  the  usual  way 

section  gangs.     Owing  to  the  shortness  of  the  work- 

/    season,    previously    mentioned,    it    is    ne(essar>'    to 

pplement  these  gangs,  even  when  filled  to  strength  in 

'  '■  summer,  by  extra  gangs.     It  is  the  work  of  these 

latter  gangs  that  thi.s  article  describes.     The  primary 

motive  of  the  railroad  in  contracting  out.'<ide  for  this 

extra  gang  work   was   to  supplement   its   own   meagre 

■upply   of  common    lalwr    in    the    difficult    three   years 

covering  the  last   year  of  the   war  and   the   next   two 

years  of  readjustment. 


Wage  rates  for  track  work  were  considerably  lower 
than  those  prevailing  elsewhere  for  industrial  and  con- 
struction work;  the  work  itself  was  usually  located 
many  miles  from  towns  or  even  telegraph  stations; 
all  living  had  to  be  done  in  outfit  cars  or  tents.  In 
general,  in  a  time  of  severe  competition  for  labor  in 
every  direction,  the  proposition  involved  a  considerable 
element  of  selling  the  job  to  the  laborer  as  more  de- 
sirable than  the  many  other  opportunities  he  was  being 
offered. 

An  outside  engineering  construction  company  with 
a  flexible  organization  was  thought  to  be  capable  of 
dealing  with  this  kind  of  a  situation  somewhat  more 
quickly  and  easily  than  the  more  rigid  organization 
of  a  railroad.  The  undertaking,  based  on  a  prear- 
ranged fee,  involved  the  primary  motive  that  the  work 
was  to  be  done  precisely  as  a  department  of  the  rail- 
road; that  is,  that  the  construction  company  .should 
mei-ge  its  organization  absolutely  to  the  needs  and 
direction  of  the  i-ailroad  although  at  the  same  time 
keeping   it   entirely   separate   and   distinct. 

Organization  and  Supervision 

Briefly,  the  organization  consisted  of  a  field  office  at 
Kenora,  Ont.  (the  railway  division  headquarters),  re- 
porting to  the  company's  main  office  in  Winnipeg.  The 
latter  handled  general  relations,  rates  and  the  recruit- 
ing of  labor.  A  field  superintendent  was  primarily 
responsible  for  field  work.  Under  him  were  assistant 
superintendents,  paymaster,  traveling  timekeeper,  camp 
inspector  and,  at  the  field  office,  a  field  clerk,  stenog- 
rapher and  tool  man.  Reporting  each  day  by  wire 
to  the  field  office  were  the  gang  foremen.  Under  them 
were  the  assistant  foremen,  if  the  size  of  the  gang  de- 
manded, and  the  workmen.  A  timekeeper  accompanied 
the  larger  gangs  and  reported  to  the  field  clerk. 

After  determination  by  the  railroad  management, 
the  major  features  of  the  work  were  administered  by 
the  district  engineer;  the  division  superintendent  of 
the  railway  and  the  field  superintendent  of  the  con- 
tractor working  in  close  co-operation.  The  division 
superintendent  passed  his  instructions  to  the  road- 
masters  and  these  in  turn  conferred  with  the  field  super- 
intendent as  to  the  details  of  the  work  desired  to  be 
done  on  their  respective  districts.  The  contractor's 
field  superintendent  also  attended  the  weekly  meetings 
of  the  division  superintendent  and  the  roadmasters, 
where  the  various  problems  arising  from  maintenance 
were  threshed  out. 

The  net  result  of  this  organization  was  that  the  daily 
problems  were  promptly  settled  direct  between  the  rail- 
way company's  roadmasters,  the  contractor's  field  suiier- 
intendent  and  the  gang  foremen,  while  the  general 
policy,  changes,  additions  or  curtailments  were  settled 
between  the  district  engineer,  the  division  superinten- 
dent and  the  field  superintendent,  and  were  then  passed 
on  to  the  roadmasters  and  gang  foremen.  In  reverse, 
questions  were  pas.sed  up  by  the  two  latter  parties  and 
adjudicated   by   (he   three  principals   above   mentioned 
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This  flexibility  was  especially  desirable  since  over  800 
miles  of  track  were  being  covered,  where  conditions 
changed  constantly  and  time  was  an  important  element. 

Extra  gangs  organized  by  the  contractor  were  similar 
to  railway  extra  gangs.  Owing  to  the  nature  of  the 
country  each  unit  was  entirely  self  contained,  having 
its  own  sleeping,  dining,  cook,  store  and  tool  cars. 
Gangs  varied  in  size  from  6  to  100  men.  The  board- 
ing was  done  by  R.  Smith  &  Co..  Winnipeg,  who  fur- 
nished the  necessary  help,  dishes  and  food  in  cars  sup- 
plied by  the  railroad.  As  good  and  sufficient  board 
was  a  requisite  in  keeping  down  labor  turnover  the 
closest  co-operation  was  established  with  the  boarding 
contractor,  in  order  to  keep  the  latter  advised  of  gang 
movements  and  strength  and  of  the  character  of  food 
and  service.  A  second  requisite  was  a  clean  camp  with 
cars  properly  roofed  and  screened,  well  disposed  san- 
itary arrangements  and  cook  house  waste,  and  a  good 
water-supply. 

These  were  all  deemed  fundamental  requirements  and 
were  watched  with  the  closest  care.  The  field  super- 
intendent determined  these  points  as  his  first  duty  in 
visiting  a  camp  and  any  complaints  of  the  men  regarding 
them  were  at  once  investigated  and,  if  justified,  were 
promptly  corrected.  The  medical  officer  of  the  rail- 
road co-operated  in  all  sanitation  matters  in  addition 
to  purely  medical  services.  Since  some  one  in  authority 
was  at  every  camp  in  short  intervals,  living  conditions 
were  strictly  checked  and  many  of  the  petty  annoyances 
of  the  rough  living  in  outfits  were  relieved. 

Although  labor  during  this  period  was  often  un- 
reasonable, the  response  of  the  men  to  these  attempts 
in  their  interest  was  encouraging.  In  addition,  inquiry 
was  made  of  each  man  when  quitting  to  determine  the 
cause  for  leaving  and  in  this  way  various  minor  troub- 
les, not  apparent  on  the  surface,  were  unearthed  and 
corrected.  Experience  clearly  indicated  that  the  hand- 
ling and  housing  of  casual  railroad  labor  is  a  broad  and 
considerably  neglected  field  in  which  conditions  have 
developed  making  generally  for  high  turnover  and  low 
efficiency. 

Work  op  Contract  Gangs 
Track  work  that  the  gangs  were  called  upon  to  do 
included  practically  every  class  of  railway  maintenance 
work,  a  partial  list  being  as  follows: 


Applying  tie  plates 
Ballasting 
Bank  widening 
Changing-  switches 
Cleaning   out   old   ditches 


Grading 
Lining  track 
Loading  coal. 

Loading  and  unloading  cin- 
ders 


Cleaning  up  station  grounds  Loading  and  unloading  new 
Constructing    concrete    cul-  and      second-hand      steel 

verts  rails 

Constructing    new    passing  Moving  water  tanks 

tracks  Opening  and  operating  new 
Constructing    turntable  gravel  pit  and  construct- 

foundations  ing  three  miles  of  railroad 

Constructing        water-tank  from  the  main  line 

foundations     and     water  Operating  old  gravel   pits 

tanks  Painting- 
Ditching  Rail   renewals 
Driving  foundation  piles  Tie  renewals 
Fencing  Surfacing 
Fighting  brush  fires  Tie  loading 

'  An  equivalent  of  about  1,000  miles  of  single-track 
railroad  line  was  surfaced  and  generally  overhauled. 
About  175  miles  of  new  steel  rails  were  laid  and  the 
old  steel  loaded  and  "shipped  out   for  branch  line  and 


other  use.  In  addition,  325,000  cu.yd.  of  material  were 
dug  from  pits  and  used  for  filling,  ballasting  and  bank 
widening. 

Jobs  somewhat  out  of  the  ordinary  were  done,  such 
as  moving  a  water  tank  at  Pine,  Ont.  This  tank  meas- 
ured about  33  ft.  high  and  24  ft.  in  diameter,  and 
weighed  about  55  tons.  After  jacking  it  up,  rollers 
were  inserted  and  with  heavy  tackle  and  a  hoisting 
engine  the  entire  tank  was  moved  on  to  the  tracks  and 
1,000  ft.  west  to  its  new  location. 

Station  Gang  System 

Much  of  this  work  was  done  in  the  long  established 
railroad  way.  The  chief  difference  was  the  introduc- 
tion of  station-gang  methods  in  tie  renewals,  ditching 
and  culvert  construction.  Briefly  these  consisted  in 
letting  small  sub-contracts,  somewhat  as  grading  and 
other  work  is  let  to  station  gangs  on  new  construction. 
The  general  reason  for  this  was  that  many  men  could 
be  found  who  would  not  work  for  the  day  wages 
offered  but  who  would  work,  and  work  hard,  on  a  small 
contract  of  their  own,  netting  slightly  in  excess  of 
day  wages. 

Culvert  work  was  done  on  a  unit-price  basis,  with 
materials  and  tools  furnished  to  the  gang,  which  was 
outfitted  and  boarded  similarly  to  the  extra  gangs.  The 
members  of  the  gang  were  usually  known  to  each  other 
and  did  the  work  on  a  share  and  share  alike  basis,  one 
member  being  elected  as  foreman  and  handling  reports 
and  instructions.     Ditching  was  done  in  the  same  way. 

Tie  renewal  by  contract  was,  it  is  thought,  an  entirely 
new  method  in  maintenance  work.  The  road  was  di- 
vided into  sections  depending  on  whether  the  ballast 
was  hard,  fair  or  easy  to  dig,  and  a  price  per  tie  re- 
newed was  established  for  each  section  by  the  district 
engineer.  Gangs  of  from  six  to  ten  men  were  made 
up  and  after  choosing  a  section  were  given  a  contract, 
usually  from   5,000  to   15,000  ties. 

For  the  price  per  tie  agreed  upon,  the  old  ties  pre- 
viously marked  by  the  section  foreman  were  dug  out, 
the  new  tie  placed,  tamped  and  partly  spiked  and  the 
old  tie  piled.  Each  section  foreman  was  held  respon- 
sible for  the  tie-contract  work  done  on  his  section, 
especially  for  the  tamping,  which  was  the  part  most 
easily  skimped.  The  field  superintendent  and  his  as- 
sistants followed  the  work  of  each  gang  closely,  but 
as  the  section  foreman  was  primarily  responsible  for 
his  track  and  was  on  it  all  the  time,  his  supervision 
was  usually  effective. 

Spiking  was  completed  by  the  section  gang.  The 
price  established  per  tie  was  considerably  lower  than 
the  cost  of  ties  put  in  by  extra  gangs,  but  owing  to 
the  greatly  increased  output  per  man  per  day  (averag- 
ing around  50  per  cent)  the  tie  gang  could  make  better 
than  day  wages.  Various  allowances  were  made  in  the 
base  price  for  long  ties  in  the  muskeg  sections,  switch 
ties,  ties  in  center  tracks,  spacing  ties,  where  tie  plates 
were  installed  and  other  lesser  work  than  complete 
renewals.  Some  half  million  ties  were  put  in  by  this 
method  and  a  great  variety  of  interesting  points  were 
developed. 

Station  gangs  were  paid  on  quantities  determined  by 
the  field  superintendent  and  representatives  of  the  rail- 
road, an  advance  being  usually  given  them  during  the 
work  and  full  payment  promptly  on  completion  of  the 
work.  As  some  other  section  of  the  line  always  looked 
better  to  the  gang  than  where  they  were  actually  work- 
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ing,  contracts  were  made  for  rather  small  quantities. 
When  these  were  finished,  the  good  gangs  were  given 
additional  contracts  on  other  sections,  so  that  the  same 
gang  would  often  have  four  or  five  contracts  in  one 
season. 

Payment  of  the  extra  gangs  was  made  twice  a  month 
by  check,  payable  at  par  at  all  banking  points  on  the 
division,  based  on  payrolls  made  up  in  the  field  office 
from  time  books  turned  in  by  each  gang  foreman  or 
timekeeper.  A  traveling  timekeeper  checked  up  the  gangs 
constantly.  As  a  further  precaution,  paying  off  was 
rotated  among  several  men.  A  special  effort  was  made 
to  pay  promptly  and  accurately,  as  small  but  important 
items  in  maintaining  good-will. 

Cost  records  were  kept  of  the  usual  major  items,  such 
as  rail  and  tie  renewals,  surfacing  and  lining,  ballasting 
and  similar  items,  but  under  war  and  post-war  conditions 
they  gave  no  useful   indication  except  as  between  the 


Pere  Marquette  R.R.  Builds  New 
Division  Terminal 

Operating  Conditions  Improved  by  Moving  Division 

Point — Special  Features  of  Roundhouse — 

Flat  Switching  in  Yards 

A  CHANGE  in  operating  divisions  on  the  Pere  Mar- 
quette R.R.,  for  the  purpose  of  effecting  increased 
economy  and  convenience  in  freight  traffic  and  engine 
service,  led  to  the  selection  of  New  Buffalo,  Mich.,  as 
a  new  division  point  and  made  it  necessary  to  construct 
freight  yards  and  an  engine  terminal  at  this  point. 
The  principal  facilities,  as  shown  in  Fig.  1,  comprise 
a  classification  yard,  car  repair  yard,  16-stall  round- 
house, seven  open  radial  tracks  (to  be  covered  by  a 
future  extension  of  the  roundhouse),  concrete  coaling 
station    with    250-ton    storage    bin,    two    ashpits    with 
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FIG.   1       FREIGHT  T.\RD  AND  ENGINE  TERM1.V.A.L  AT  NEW   BUFFALO,  MICH.  :  PERE  M.\RQUETTE  R.R. 


work  of  the  different  gangs  and  their  handling  by  the 
gang  foremen.  Varying  wage  rates  still  further  upset 
any  standards  of  comparison.  The  chief  criterion  of 
the  work  was  whether  the  program  outlined  in  the 
spring  was  substantially  completed  in  the  autumn.  The 
work  assigned  was  fully  completed  each  year.  The 
wage  rates  paid  were  often  less  and  never  greater  than 
those  paid  by  the  railways  and  others  for  similar  work. 
Efficiency  per  man,  while  suffering  in  common  with  all 
other  work  in  comparison  with  pre-war  performance, 
was  fully  as  high  as,  and  in  most  respects  higher  than, 
that  obtained  by  usual  maintenance  methods. 

This  system  of  doing  the  work  by  means  of  an  organ- 
ization outside  the  railroad  was  proposed  originally  by 
Grant  Hall,  vice-president  of  the  Canadian  Pacific  Ry., 
and  the  work  was  done  by  the  Sydney  E.  Junkins  Co., 
Ltd.,  engineers  and  con.structors,  of  Winnipeg  and  Van- 
couver. It  was  operated  under  the  direction  of  J.  C. 
Holden,  district  engineer,  Canadian  Pacific  Ry.,  and  by 
the  three  division  superintendents  on  this  part  of  the 
line;  J.  M.  MacArthur,  J.  L.  Jamieson  and  J.  J.  Horn. 


Canada  Has  Nearly  9,000,000  Population 

The  1921  Census  of  Canada,  announced  Feb.  24, 
Bhows  a  total  population  of  8.772,631,  compared  with 
7,296,643  in  1911,  or  a  gain  of  about  20  per  cent.  Of 
the  provinces,  Ontario  and  Quebec  are  far  in  the  lead, 
with  populations  of  2,931.264  and  2,.349,069.  The  order 
of  the  other  seven  provinces  and  the  two  territories  is: 
Saskatchewan,  671,.390;  Manitoba,  613.008:  AJberte, 
581.995;  Nova  Scotia.  .524..579;  British  Columbia,  523, 
369;  New  Brun.swick,  .388,092;  Prince  Edward  Island, 
88,536;  North  Western  Territories.  6.684-;  Yukon 
Territory.  4,162.  In  addition  there  were  485  men  in 
^he  Royal  Canadian  Navy. 


mechanical  handling  equipment,  a  100,000-gal.  steel  ele- 
vated tank,  and  locomotive  and  car  shops  for  light  repair 
work.  As  the  town  afforded  no  sufficient  hooising  for 
the  local  employees  and  the  trainmen  transferred  to 
this  point  the  railway  company  has  built  a  hotel  for 
permanent  and  transient  accommodation,  the  hotel  be- 
ing operated  by  the  company.  A  new  passenger  station, 
with  upper  floor  for  division  offices,  is  to  be  a  later 
development. 

On  the  184-mile  line  between  Chicago  and  Grand 
Rapids,  Mich.,  the  intermediate  division  point  formerly 
was  at  Benton  Harbor,  Mich.,  98  miles  from  the  former, 
and  86  miles  from  the  latter  place.  These  division 
lengths  were  rather  short  for  economical  engine  and 
train  service.  When  increased  traffic  made  larger  facil- 
ities necessary,  a  study  of  the  conditions  showed  that 
it  would  be  advantageous  to  establish  these  at  New 
Buffalo  as  a  new  division  point,  since  a  difference  in 
ruling  grades  east  and  west  of  this  place  makes  it  a 
logical  point  for  making  up  freight  trains.  This  place 
is  also  the  junction  of  the  38-mile  branch  to  La  Crosse, 
Ind.,  where  connection  is  made  with  four  other  roads. 

From  Chicago  to  New  Buffalo,  69  miles,  the  tonnage 
rating  of  freight  trains  is  3,200  tons.  From  New  Buf- 
falo to  Grand  Rapids,  115  miles,  the  rating  is  2,400 
tons.  The  unequal  length  of  the  new  divisions  is  an 
advantage'  in  this  case.  A  short  division  adjacent  to 
such  a  busy  terminal  as  Chicago  permits  frequent  move- 
ments and  round-trips  for  the  engines.  With  trains 
made  up  at  the  new  division  point  the  longer  run  to 
Grand  Rapids  is  economical  in  engine  .service.  At 
present  the  average  number  of  freight  frains  daily,  in- 
cluding both  oasfhound  and  westbound  movements,  is 
six  between  Chicago  and  New  Buffalo,  and  eight  or  ten 
between  New  Buffalo  and  Grand  Rapids.  Merchandise 
and   general    freight  constitute   the   main    part   of   tho 
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freight  traffic,  and  about  20  per  cent  of  the  traffic  is  in 
solid  through  merchandise  trains  which  are  not  broken 
up  at  New  Buffalo,  but  simply  change  engines  and 
crews. 

Ample  space  for  the  new  yard  and  terminal  was 
available  .I'u.st  outside  the  town.  The  country  is  flat  and 
the  soil  is  a  fine  loamy  sand  and  gravel  underlaid  by 
hard  blue  clay  containing  sand  pockets.  There  was 
some  difficulty  in  securing  proper  drainage,  as  the  clay 
holds  the  water  in  hollows  and  pockets,  so  that  addi- 
tional drains  have  had  to  be  provided  at  wet  spots. 

A  15-track  classification  yard,  with  tracks  about 
4,000  ft.  long,  is  situated  on  the  east  side  of  the  single 
main  track  (see  Fig.  1).  At  the  south  end,  an  entrance 
track  or  freight  lead  extends  about  4,500  ft.  beyond 
the  yard  switch,  so  that  freight  trains  can  be  kept  clear 
of  the  main  track  before  they  reach  the  yard.  At  the 
north  end,  there  is  a  similar  lead  5,000  ft.  long,  to- 
gether with  three  sidetracks  about  2,500  ft.  long  which 
are  used  for  storage. 

Inbound  trains  from  the  main  or  lead  tracks  pull  into 
the  first  two  yard  tracks.  Classification  is  done  on  the 
middle  tracks  and  outbound  trains  are  made  up  on  the 
outer  tracks.  All  movements  are  made  up  by  drilling  or 
flat  switching,  the  switch  engines  working  either  end 


of  the  yard  as  required.  Three 
switch  engines  are  stationed 
at  this  point.  The  yard  tracks 
have  75-lb.  rails  and  mainly 
No.  8  frogs,  and  15-ft.  switch 
rails  for  the  turnouts  from 
the  ladder,  and  No.  12  frogs 
for  the  turnouts  at  the  ends 
of  the  yard.  All  switches  are 
operated  by  hand. 

Parallel  with  the  ladder 
track  at  the  north  end  is  a 
ladder  serving  a  car  repair 
yard,  caboose  track  and  scale 
track.  The  repair  yard  has 
four  tracks  about  1,500  ft. 
long,  and  spaced  22  ft.  c.  to  c. 
Over  three  of  these  tracks 
will  be  built  a  car  repair 
shop  64  X  330  ft.,  of  timber 
construction,  adjacent  to  the 
present  woodworking  shop  and  small  blacksmith  shop. 
Switch  engines  place  the  cabooses  on  their  tracks  and 
also  run  cars  on  the  scale  track,  which  has  a  300-ton 
track-scale  with  50-ft.  table.  No  general  weighing  is 
done  at  this  point,  and  only  certain  cars  are  taken  to 
this  scale. 

At  the  north  end  of  the  site  is  the  engine  terminal, 
with  its  turntable  approached  by  one  track  from  the 
westbound  freight  lead,  and  two  tracks  leading  from 
the  classification  yard.  The  former,  which  has  a  spur 
to  the  coal  bin  cd  the  boiler  room,  is  used  mainly  for 
outgoing  engines  and  for  reaching  the  boiler  room  and 
storehouse.  Along  the  other  two  approach  tracks  are 
arranged  the  coaling  station  and  ashpits,  and  a  water 
column  is  located  between  the  tracks.  A  90-ft.  deck 
girder  turntable  of  the  center  bearing  type  serves  the 
roundhouse  and  is  operated  by  an  electric  tractor  rid- 
ing on  the  circle  rail.  An  open  space  73  ft.  wide 
extends  between  the  turntable  and  the  roundhouse. 

The  roundhouse.  Fig.  2,  is  102  ft.  wide  and  has  16 
stalls,  but  the  layout  provides  for  23  stalls  and  four 
open  radial,  tracks.  An  annex  at  one  end  contains  a 
machine  shop,  boiler  room,  locker  room  and  toilets. 
Only  light  repair  work  is  provided  for,  as  the  main  loco- 
motive shops  of  the  railroad  are  at  Grand  Rapids  and 
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engines  can  readily  be  sent  to  that  point.  Two  150-hp. 
boilers  supplying  steam  for  heating  are  served  by  a 
steel  stack.  A  separate  plant  provides  for  washing  out 
the  locomotive  boilers  with  hot  water.  Brick  paving 
is  used  in  the  boiler  room  and  coal  bin,  asphalt  mastic 
in  the  machine  shop,  and  concrete  in  the  locker  and 
toilet  rooms  and  under  the  boilers. 

Timber-frame  construction  of  the  roundhouse,  with 
brick  walls  and  wood  sash,  was  adopted  for  reasons 
of  economy.  The  design  is  shown  in  Fig.  3.  To  secure 
ample  light  and  ventilation  the  height  is  rather  greater 
than  usual.  The  first  bay  is  20  ft.  11  in.  high,  but  at 
the  second  bay  this  is  increased  to  29  ft.  and  then  de- 
creased by  the  roof  slope  to  24  ft.  at  the  outer  wall.  In 
a  somewhat  similar  structure  built  at  Plymouth,  Mich., 
by  this  same  road,  the  maximum  clear  height  is  32  ft., 
but  this  is  for  a  monitor  two  bays  wide.  Inside  the 
vertical  8-ft.  face  of  the  roof  at  New  Buffalo  there  is 
a  gangway  for  convenience  in  keeping  the  windows 
clear. 

Four  rows  of  interior  posts  are  supported  on  concrete 
pedestals,  and  have  cast-iron  caps  for  the  radial  beams, 
which  are  composed  of  pairs  of  6  x  16-in.  timbers  with 
knee  braces  to  the  posts.  Joists  laid  parallel  with  the 
walls  carry  plank  sheathing  covered  with  tar  and  gravel 
roofing.  The  inner  walls  ccmsist  mainly  of  rectangular 
cast-iron  door  posts.  Double  swinging  doors  of  wood 
are  used,  having  glass  in  the  upper  panels.  When  they 
are  open  they  are  latched  to  posts  of  old  rails  18  ft. 
high  which  are  braced  to  the  tops  of  the  door  posts. 
This  support  reduces  the  tendency  of  large  doors  to 
warp  when  held  only  at  the  bottom.  A  brick  fire  wall, 
with  standard  fire  doors,  divides  the  building  into  two 
sections. 

Smokejacks  of  transite  board,  hung  from  the  roof 
framing,  have  hoods  10  ft.  long  and  12  ft.  high,  above 
which  they  are  36  in.  in  diameter  and  extend  through  the 
roof.  For  general  ventilation  these  smokejacks  are 
supplemented  by  an  unusual  arrangement  of  large 
wooden  ventilators  in  the  fourth  bay,  one  over  each 
stall  or  track.  No  dampers  are  provided  in  either  the 
smoke  flues  or  the  ventilators.  For  general  illumina- 
tion, a  well-diffused  light  is  afforded  by  electric  flood 
lights  with  100-watt  nitrogen  lamps.  There  are  three 
lamps  in  each  stall,  two  on  the  end  walls  and  the  third 
on  one  of  the  posts.  All  the  lamps  are  so  mounted 
as  to  throw  the  light  horizontally,  but  they  are  adjust- 
able in  position  so  that  light  can  be  concentrated  at 
points  where  repair  work  is  being  done  on  the  engines. 

Concrete  is  used  as  usual  for  the  engine  pits.  Fig.  4, 
which  have  convex  bottoms  and  projecting  copings  to 
protect  the  heater  coils  from  falling  material.  The 
bottom  is  reinforced  with  two  layers  of  steel  bars.  In 
the  sides  are  2-in.  iron  drain  pipes,  6  ft.  apart,  placed 
diagonally  so  as  to  drain  water  from  the  floor  into  the 
;  pit.  Each  pit  drains  to  an  end  sump,  from  which  a 
6-in.  pipe  extends  to  a  sewer. 

Adjacent  to  the  sump  is  a  pipe  pit  30  x  70  in.  con- 
taining the  thermostatic  trap  and  connection  to  the 
I  heating  coil  in  the  engine  pit.  These  pipe  pits  are 
covered  by  removable  concrete  slabs  and  are  connected 
I  by  a  line  of  8-in.  sewer  pipe  in  which  is  laid  the  return 
;  pipe  for  the  water  of  condensation  from  the  coils. 
I  Beyond  the  pipe  pit,  two  concrete  walls  extend  to  the 
wall  of  the  roundhouse  and  support  cross  ties  for  the 
'track  (see  Fig.  4).    This  arrangement  keeps  the  tracks 
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in  surface  independent  of  any  .settlement  of  the  floor. 

Short  oak  ties  embedded  in  the  side  walls  of  the  pit 
carry  the  75-lb.  track  rails  and  two  outside  lines  of 
4-in.  planks  for  jacking.  The  rails  and  plank  are  spiked 
to  the  ties.  Between  the  pits  the  floor  is  of  cinders,  but 
an  8-ft.  walk  of  planks  on  stringers  is  laid  along  the 
outer  wall.  An  unusual  arrangement  is  that  the  drop 
pit  connecting  two  engine  pits,  to  provide  for  removing 
an  axle  and  pair  of  wheels,  is  located  at  the  entrance 
end  of  the  roundhouse  instead  of  in  the  more  usual 
position  at  the  rear  end.  The  rea.son  for  this  arrange- 
ment is  that  the  drop  pit  is  intended  to  provide  only  for 
handling  tender  wheels,  as  engines  requiring  the  wheels 
to  be  changed  will  be  sent  to  the  main  shops.  Moveable 
girders  carry  the  track  rails  across  the  drop  pit,  and 
when  these  are  to  be  moved  to  clear  the  drop  pit  they 
are  swung  against  the  sides  of  the  engine  pit.  The 
girders  slide  on  angle  irons  which  span  the  drop  pit, 
but  are  so  placed  as  not  to  interfere  with  the  handling 
of  the  wheels. 

A  previous  water  supply  is  utilized,  with  pumping 
station  at  the  Galien  River  about  a  mile  distant.  From 
this  station  a  6-in.  main  is  led  to  the  100,000-gal.  ele- 
vated steel  tank  which  scrvi-s  the  general  purposes  of 
the  terminal  and  also  supplies  a  10-in.  water  cnlum" 
■placed  between  the  two  engine  tracks  leading  to  the 
terminal. 

The  250-ton  concrete  inaling  station  serves  the  two 
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engine  tracks,  one  of  which  passes  under  the  storage 
bin.  At  the  rear  is  a  stub  track  with  track  hopper. 
Coal  dumped  from  cars  flows  to  a  single  bucket  of 
2J  tons  capacity,  which  travels  intermittently  in  a  steel 
hoisting  tower  between  the  hopper  and  coal  bin  and 
delivers  the  coal  through  a  chute  into  the  top  of  the 
bin.  A  timber  shed  over  the  coal  track  protects  the 
men  working  around  the  cars.  As  the  coal  track  has 
a  descending  grade  towards  the  switch,  the  cars  are 
moved  readily  by  means  of  pinch  bars.  A  sand  drying 
plant,  with  spouts  for  delivering  dry  sand  to  the 
engines,  is  an  auxiliary  to  the  coaling  plant. 

At  the  ashpits,  engines  drop  their  ashes  into  steel 
buckets  which  travel  on  inclined  tracks  at  right  angles 
to  the  engine  track  and  dump  their  contents  into  cars 
standing  on  a  stub  track  beyond  the  engine  tracks. 
There  are  two  ashpits,  each  with  two  buckets.  Oil 
and  supplies  for  the  use  of  the  terminal  are  housed  in 
a  small  concrete  store  building  which  has  a  basement  for 
the  storage  tanks. 

The  hotel  for  the  employees  is  a  50-room  two-story 
and  basement  structure  of  red  brick.  It  is  U-shaped 
in  plan.  On  the  first  floor  are  a  large  lobby,  the  oflSce, 
lavatory,  dining  room  and  first-aid  room,  with  bed 
rooms  in  the  wings.  The  upper  floor  is  occupied  entirely 
by  bed  rooms,  with  general  toilet  and  bath  rooms. 
Two  septic  tanks,  with  effluent  discharge  to  the  river, 
provide  sewage  disposal  for  the  plant  and  hotel,  as  the 
town  has  no  sewerage  system.  Electric  current  for 
lighting  and  power  is  purchased  locally. 

This  terminal  was  designed  and  built  under  the 
direction  of  A.  L.  Grandy,  chief  engineer,  Pere  Mar- 
quette R.R. ;  Job  Tuthill,  assistant  chief  engineer,  and 
R.  J.  Williams,  superintendent  of  motive  power.  Frank 
Manning  was  engineer  in  charge  of  construction.  The 
general  contractors  were  H.  V.  Snyder  &  Son,  of  Battle 
Creek,  Mich.  This  new  terminal  represents  an  invest- 
ment of  about  $700,000. 


Railway  Bridge  Wreck  Charged 
to  Crushing  of  Pier 

ON  SEPT.  17,  1921,  a  passenger  train  on  the  Penn- 
sylvania R.R.,  running  from  Louisville  to  Indian- 
apolis, was  wrecked  at  a  bridge  over  felue  River  near 
Edinburg,  Ind.,  killing  the  engine-runner.  The  wreck 
destroyed  the  two  spans  of  the  bridge  and  one  end  of 
the  bridge  pier  supporting  the  two  spans;  the  part  of 
the  pier  destroyed  included  the  right-hand  bridge  seat 
of  the  two  spans.  In  a  report  on  this  accident  just 
issued  by  the  Bureau  of  Safety  of  the  Interstate  Com- 
merce Commission,  the  wreck  is  charged  to  crushing 
of  the  pier  under  the  weight  of  the  train,  on  account  of 
deterioration  of  the  old  stone  masonry.  It  is  stated, 
however,  that  the  railway  company  reached  a  different 
conclusion,  namely,  that  "the  accident  was  due  to  a 
derailment  of  the  tender  from  cause  unknown."  Be- 
cause of  this  conflict  of  opinion  and  the  almost  unprece- 
dented cause  found  by  the  commission,  the  facts  are 
here  reproduced  in  abstract  from  the  report. 

The  bridge  was  built  in  1892,  upon  old  piers  and 
abutments  dating  from  the  original  construction  of  the 
line  in  1854.  The  substructure  consisted  of  native 
limestone,  which  had  laminated  very  badly  in  the  course 
of  time.  A  new  coping  (or  top  course)  was  placed  in 
1892,  but  except  for  one  stone  replaced  in  1916  it  is 
said  that  no  masonry  repairs  were  made  since.     The 


superstructure  consisted  of  two  through  pin-connected 
truss  spans  of  126  ft.  3  in.  each,  carrying  single  track. 

Just  to  the  south  of  the  bridge  is  a  trailing-point 
switch  connecting  with  a  siding  on  the  west  side  of  the 
main  track.  The  train,  running  at  moderate  speed, 
went  into  the  river  to  the  right  (east),  and  the  bridge 
spans  also  turned  over  to  the  right.  The  spans  came  to 
a  position  with  the  floor  about  vertical;  the  engine  lay 
upside  down  at  the  side  of  the  middle  pier,  the  first 
car  back  of  the  tender  lay  on  its  side  in  the  river,  and 
the  next  car,  leaning  to  the  right,  hung  over  the  south 
abutment.  The  right-hand  or  upstream  end  of  the 
middle  pier  was  crumbled  away,  practically  dovsm  to 
water  level,  on  a  nearly  vertical  plane  transversely 
through  the  pier;  in  the  lower  part  of  the  masonry 
face  thus  exposed  a  large  mud  pocket  appeared,  which 
the  report  explains  as  a  mortar  pocket  in  which  silt 
had  been  deposited  at  times  of  high  water. 

The  condition  of  the  track  approaching  the  bridge 
and  on  the  bridge,  combined  with  the  testimony  of  the 
trainmen,  presented  conflicting  evidence  as  to  the  occur- 
rence of  a  derailment.  There  were  marks  of  derailed 
wheels  from  the  frog  of  the  switch  to  the  bridge  abut- 
ment, but  none  on  the  bridge  ties.  The  right-hand  rail 
on  the  approach  and  on  the  bridge  was  turned  over  to 
the  right,  while  the  left-hand  rail  was  practically  unin- 
jured. The  right  hand  end  post  of  the  first  span  of  the 
bridge  was  broken  clean  in  two,  apparently  by  a  blow 
from  an  approaching  train ;  a  deep  mark  showed  on  the 
right  side  of  the  wooden  pilot  beam  of  the  locomotive, 
and  the  front  end  of  the  mail  car  appeared  to  have  re- 
ceived a  heavy  blow.  But  in  the  absence  of  wheel  marks 
on  the  bridge  ties,  it  is  concluded  by  the  Safety  Division 
of  the  commission  that  the  engine  and  tender  were  not 
derailed,  and  that  the  mail  car  could  not  have  been 
5  or  6  ft.  off  line  when  it  reached  the  bridge. 

As  the  general  appearance  of  the  wreck  indicated  a 
simple  turning  over  to  the  right,  and  the  bad  condition 
of  the  masonry  warranted  the  conclusion  that  it  collapsed 
under  the  train  load,  such  collapse  is  concluded  to  have 
been  the  cause  of  the  wreck.  On  this  explanation  the 
train  slid  over  to  the  right  as  the  bridge  turned  over 
and  pulled  the  cars  against  the  bridge  members.  One 
of  the  cars  struck  the  right-hand  end  post  at  the  enter- 
ing end  of  the  bridge  as  a  result  of  this  lateral  move- 
ment while  the  train  was  still  moving  forward,  and 
broke  the  post. 

Engineering  Small  Part  of  Road  Costs 

Primary  road  engineering  in  Iowa  during  the  past 
five  years,  has  been  done  at  an  average  of  5.91  per  cent 
of  the  total  cost  of  the  improvement.  Surveys  and  plans 
for  2,225.35  miles  of  road,  since  the  first  law  accepting 
federal  aid  was  passed  in  April,  1917,  cost  $472,858.87. 
This  is  an  average  cost  of  $212.48  per  mile  for  this 
important  part  of  the  work.  The  estimated  cost  of  con- 
struction of  the  2,225.35  miles  was  $26,855,185.97, 
making  the  percentage  1.77  for  the  surveys  and  plans. 
Construction  work  has  been  carried  out  on  a  total  of 
$21,148,242.33  worth  of  this  work  at  a  total  cost  for 
supervision,  inspection  on  construction,  and  inspection 
and  tests  of  material  of  $874,403.41,  making  the  per- 
centage 4.14.  Thus  the  total  cost  of  all  engineering 
work  chargeable  to  the  primary  road  projects,  the  mak- 
ing, of  surveys,  preparation  of  specification  and  plans, 
keeping  of  records,  and  all  general  supenision  work, 
including  tests  of  materials,  is  5.91  per  cent. 
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Maintenance  in  1921  Failed  to  Meet  Railway  Needs 

Analysis  Shows  Deterioration  of  Fixed  Property  and  Equipment  During 
Year— 1922  Must  Shoulder  Burden  of  Deferred  Maintenance 

By  Julius  H.  Parmelee 

Director.  Bureau  ot  Railway    EXonomks,  Washington.  D.  C. 


THAT  the  roadway,  the  track,  and  the  equipment 
of  the  railways  of  the  United  States  were  in  better 
physical  condition  at  the  end  than  at  the  beginning  of 
the  year  1920  was  the  opinion  expressed  by  the  writer 
in  Engineering  News-Record  of  Jan.  6,  1921,  p.  33.  The 
facts  available  at  the  time  that  article  was  prepared 
warranted  nothing  more  than  a  general  statement,  which 
was  based  on  a  summary  of  opinions  secured  from  rail- 
way officials,  supplemented  by  a  preliminary  study  of 
maintenance  expenditures  in  1920.  During  the  year 
considerable  information  became  available,  which  tended 
to  confirm  the  opinion  cited  in  the  article. 

Can  the  same  statement  be  made  of  the  year  1921? 
Was  the  roadway,  the  track,  and  the  equipment  of  the 
railways  in  better  condition  at  the  close  than  at  the 
beginning    of    that    year? 


Was    railway    maintenance 
in   1921  normal? 

Rarely  has  the  question 
of  maintenance  been  so 
fully  discussed,  so  hotly  de- 
bated even,  as  when  it  has 
touched  the  calendar  year 
1921.  The  question  was 
particularly  important  in 
that  year,  for  it  involved 
the  corollary  inquiry  as  to 
whether  the  railways  had 
maintained  their  properties 
at  the  level  required  by  the 

traffic,  or  whether  they  had  been  forced  to  increase  their 
meager  net  income  by  deferring  maintenance  work  to 
a  more  prosperous  period. 

As  is  always  the  case,  exact  answers  to  these  ques- 
tions are  neither  verj'  easy  to  ascertain  nor  simple  to 
set  forth. 

There  are  three  methods  of  approach  to  the  question 
of  adequacy  of  maintenance  in  a  given  year.  One  is 
to  compile  statistics  as  to  the  amount  of  money  ex- 
pended for  maintenance  work  in  that  year,  and  to  com- 
pare this  amount  with  corresponding  amounts  for  other 
years.  A  second  is  to  compile  statistics  as  to  the  actual 
amount  of  maintenance  work  done,  expressed  in  terms 
of  physical  units  of  maintenance.  A  third  is  to  com- 
pare the  physical  condition  of  roadway,  structures,  and 
equipment  at  the  end  of  the  year  with  their  condition 
at  the  beginning  of  the  year. 

Let  us  take  these  methods  in  order,  starting  with 
money  expenditures  for  maintenance  in  1921,  compared 
with  corresponding  expenditures  in  1920.  Such  a  com- 
parison shows,  on  the  face  of  things,  a  large  decrease 
in  1921,  as  follows: 


In  this  analysis  railway  maintenance  during 
1921  has  been  measured  by  three  different  stand- 
ards: money  expenditure,  physical  work  done, 
and  relative  condition  of  properties  at  the  begin- 
ning and  at  the  end  of  the  year.  Using  all  of 
these  standards  Mr.  Parmelee  concludes  that  the 
maintenance  work  u^as  not  sufficient  to  make 
good  the  deterioration  of  the  plant  during  the 
year,  either  on  the  basis  of  normal  traffic  or  on 
the  basis  of  the  smeller  traffic  actually  handled. 
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This  shows  that  during  1921  the  railways  of  Claas  I 


expended  in  maintenance  of  way  work,  $267,000,000  less 
than  they  did  in  1920.  In  maintenance  of  equipment 
work,  they  expended  $338,000,000  less  than  they  did  in 
1920.  The  reduction  in  total  maintenance  expenditures 
was  $605,000,000,  or  23  per  cent,  as  compared  with 
1920. 

Considered  superficially,  these  statistics  would  indi- 
cate a  large  decline  in  maintenance  work  in  1921. 
Before  jumping  unreservedly  to  such  a  conclusion,  how- 
ever, it  is  necessarj'  to  take  into  account  a  number  of 
factors  such  as  the  relative  level  of  wages  and  prices 
during  the  two  years  included  in  the  comparison,  the 
relative  efficiency  of  labor,  and  the  volume  of  traffic  in 
the  two  years. 

Take  the  matter  of  wages.  In  1920,  effective  from 
May  1,  there  was  a  gen- 
eral increase  in  the  railway 
wage  level  which  has  been 
estimated  at  21  per  cent. 
This  increased  level  con- 
tinued through  the  last 
eight  months  of  1920  and 
the  first  six  months  of  1921. 
On  July  1,  1921,  there  was 
a  general  decrease  in  rail- 
way wages,  which  seems  to 
have  averaged  about  11  per 
cent.  It  is  easy  to  compute 
the  comparative  wage  lev- 
els of  the  two  years  1920 
and  1921  as  a  whole,  making  allowance  for  the  21  per 
cent  increase  in  effect  during  eight  months  of  1920,  and 
the  11  per  cent  decrease  in  effect  during  six  months 
of  1921.  This  computation  develops  the  striking  fact 
that  the  average  level  of  wages  during  the  two  years 
was  almost  exactly  the  same,  taking  the  railway  person- 
nel as  a  whole.  Whether  this  would  apply  also  to  the 
maintenance  forces  alone  cannot  be  ascertained  except 
by  a  long,  intensive,  and  not  wholly  conclusive  investiga- 
tion ;  but  for  the  purposes  of  a  general  di.scussion,  such 
as  the  present,  I  think  we  may  assume  that  maintenance 
wages  went  up  and  down  at  about  the  same  rate  as 
railway  wages  in  general.  So  far  as  wages  are  con- 
cerned, therefore,  we  may  consider  the  relation  between 
the  amounts  of  money  expended  for  maintenance  labor 
in  1920  and  1921  as  showing  approximately  the  relation 
between  tho.se  items  expressed  in  man-hours.  For  the 
first  three-quarters  of  1921.  in  fact,  the  total  man-hours 
of  railway  labor  (all  classes)  were  2G  per  cent  less  than 
during  the  corresponding  period  of   1920. 

Another  inquiry  with  respect  to  wage  payments  in  the 
two  years  concerns  itself  with  efficiency.  In  other  word.s. 
did  a  thousand  hours  expended  on  maintenance  work 
in  1921  produce  any  more  physical  result  than  a  thou- 
sand hours  in  1920?  Many  railway  officials  would  an.swer 
y€.<<  to  this  question,  although  the  relative  efficiency  of 
the  maintenance  forces  in  the  two  veurM  cannot,  of 
course,  be  ascertained  with  preci.iion. 
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The  price  level  in  1921  was  unquestionably  lower  than 
in  1920.  The  wholesale  price  index  number  (all  commod- 
ities) averaged  243  in  1920,  and  153  in  1921,  a  reduc- 
tion of  90  points,  or  37  per  cent.  This  index  number 
cannot  be  applied  exactly  to  the  railway  situation,  partly 
because  it  covers  many  items  not  included  in  railway 
purchases,  partly  because  the  items  which  do  represent 
railway  purchases  are  not  weighted  in  the  average  in 
the  proportion  of  such  purchases,  and  partly  because 
the  railways  are  forced  to  buy  ahead.  Their  supply  of 
many  important  materials  represents,  thei'efore,  the  pur- 
chases of  several  months.  Some  of  the  railway  pur- 
chasing is  done  on  a  contract  basis,  and  to  such  pur- 
chasing the  current  changes  in  price  levels  have,  and 
can  have,  but  slight  relationship. 

It  follows  that  the  relative  price  level  in  1921  and 

1920  cannot  be  ascertained  with  any  degree  of  pre- 
cision, so  far  as  railway  purchases  are  concerned.  On 
the  other  hand,  it  can  be  asserted,  with  but  little  fear 
of  contradiction,  that  railway  prices  were  lower  in  1921, 
in  some  cases  much  lower. 

Decline  in  Volume  of  Traffic 

As  to  relative  traffic  in  the  two  years,  the  results  for 

1921  stand  out  as  incontestably  disheartening.  Net 
ton-miles  declined  23.3  per  cent,  and  passenger-miles 
about  20  per  cent,  the  two  traffics  combined  showing  a 
decrease  well  above  22  per  cent.  This  decline  was  the 
greatest,  both  absolutely  and  relatively,  that  the  rail- 
ways have  ever  experienced  in  a  single  year.  Not  more 
than  a  third  of  maintenance-of-way  work  is  generally 
supposed  to  be  affected  by,  or  to  correspond  to,  fluctua- 
tions in  traffic.  In  the  matter  of  equipment  mainte- 
nance, the  proportion  is  of  course  much  larger,  although 
it  follows  the  locomotive-miles  and  the  car-miles  more 
closely  than  the  ton-miles  and  passenger-miles.  In  the 
case  of  locomotives,  it  has  been  estimated  that  mainte- 
nance needs  vary  according  to  80  per  cent  of  the  changes 
in  miles  of  performance;  in  the  case  of  freight  and 
passenger  cars,  according  to  60  per  cent.  That  is,  if 
locomotive-miles  increase  10  per  cent,  maintenance  work 
should  increase  8  per  cent,  other  factors  (size,  tractive 
power,  etc.)  being  equal.  Similarly,  if  car-miles  in- 
crease 10  per  cent,  maintenance  work  should  normally 
increase  6  per  cent.  These  are  approximate  assump- 
tions, of  course,  but  represent  the  best  judgment  of 
competent  engineers. 

Drawing  together  our  discussion  of  these  four  fac- 
tors— namely,  the  relative  levels  of  wages,  efficiency, 
prices,  and  traffic — it  appears  that  the  23  per  cent  re- 
duction in  maintenance  expenditures  did  not  represent 
a  corresponding  reduction  in  actual  maintenance  work, 
nor  on  the  other  hand  did  it  all  represent  a  deferring 
of  needed  maintenance. 

After  taking  into  consideration  every  possible  dif- 
ference between  operations  in  1921  and  1920,  of  which 
there  were  many,  and  making  every  possible  allowance 
for  the  much  lower  traffic  in  1921,  as  well  as  changes 
in  other  factors  of  operation,  it  may  be  estimated  that 
from  one-third  to  one-half  of  the  $605,000,000  reduction 
in  maintenance  expenditures  in  1921  did  represent  an 
actual  deferring  of  maintenance  that  would  not  have 
been  deferred  had  the  financial  condition  of  the  rail- 
ways been  stronger,  while  the  remainder  is  accounted 
for  by  the  difference  in  use,  the  difference  in  prices,  and 
other  changes  in  operating  conditions.  It  would  take 
too  long  to  discuss  this  very  rough  estimate  in  detail. 


or  to  describe  the  general  calculations  on  which  it  is 
based,  certainly  too  long  for  the  confines  of  this  article. 

Even  in  the  matter  of  physical  units  of  maintenance 
in  1921,  it  is  difficult  to  speak  with  precision.  Statistics 
are  not  yet  available  for  the  year  as  a  whole,  neither 
will  it  be  possible,  even  at  a  later  date,  to  secure  com- 
plete information  as  to  the  maintenance  work  actually 
accomplished   in   1921. 

From  such  data  as  are  in  hand,  however,  certain  gen- 
eral statements  can  be  made,  which  it  is  thought  closely 
approximate  the  actual  conditions.  Comparing  the  1921 
figures  with  the  annual  average  of  the  three-year  test 
period  as  a  normal  or  standard,  it  appears  reasonably 
certain  that: 

1.  The  number  of  ties  laid  in  1921  was  less  than  the 
normal  of  some  100,000,000  ties. 

2.  Tonnage  of  new  and  second-hand  rail  laid  was 
below  normal.    The  normal  is  more  than  2,000,000  tons. 

3.  The  cubic  yards  of  ballast  were  less  than  the 
normal  of  nearly  20,000,000  yards.  In  connection  with 
these  first  three  items,  no  allowance  is  made  for  dif- 
ference in  traffic,  which  during  1921  was  less  than 
3  per  cent  smaller  than  during  the  test  period.  On  the 
one-third  ratio  mentioned  above,  but  little  allowance 
need  be  made  for  this  factor  of  difference  in  use. 

4.  The  number  of  locomotive  repairs  was  less  in 
1921  than  in  the  test  period  in  every  class  except  the 
lightest  of  the  classified  repairs.  The  number  of  loco- 
motive-miles in  1921  was  less  by  nearly  8  per  cent, 
which  on  an  80  per  cent  ratio  would  mean  a  decline  of 
6  per  cent  in  maintenance  work  due  to  lessened  use, 
leaving  a  margin  due  to  the  deterring  of  maintenance. 
It  should  be  noted  in  this  connection  that  the  decline 
in  repair  work  particularly  affected  the  heavy  work. 

5.  The  number  of  freight  car  repairs  declined,  chiefly 
in  light  repairs.  Allowing  for  a  difference-in-use  factor 
of  something  more  than  6  per  cent,  which  on  a  60  per 
cent  ratio  would  mean  a  decline  of  about  4  per  cent  in 
work  due  to  lessened  use,  a  percentage  would  still  re- 
main representing  deferred  maintenance. 

6.  The  number  of  passenger  car  repairs  fell  off  con- 
siderably, while  their  use  in  1921  was  slightly  greater 
than  in  the  test  period.  Clearly  there  was  deferred 
maintenance  in  this  particular  branch  of  equipment. 

Changes  in  Condition  of  Equipment 

Comparative  statistics  as  to  physical  condition  are 
currently  maintained  with  respect  to  only  two  classes 
of  equipment:  locomotives  and  freight  cars. 

As  to  locomotives,  the  percentage  reported  to  the 
Car  Service  Division  in  bad  order — in  shop  or  awaiting 
shop — was  23.3  per  cent  on  Jan.  1,  1921,  and  23.8  per 
cent  on  Dec.  31,  1921.  This  was  an  increase  of  0.5  point 
in  the  percentage,  and  of  347  locomotives  in  physical 
terms. 

As  to  freight  cars,  the  percentage  in  bad  order  in- 
creased from  8.5  per  cent  on  Jan..  1,  1921,  to  13.7  per 
cent  on  Dec.  31,  1921,  an  increase  of  5.2  points  in  per- 
centage terms.  This  represented  an  actual  increase  of 
121,956  bad-order  cars  during  the  year. ' 

Thus  there  was  some  decline  in  the  physical  condi- 
tion both  of  locomotives  and  of  freight  cars  during  the 
year  1921.  It  might  be  argued,  and  by  some  it  has  been 
argued,  that  in  a  period  of  depressed  traffic  it  is  proper 
to  allow  the  number  and  percentage  of  bad  order  loco- 
motives and  cars  to  increase,  on  the  theory  that  only 
the  deterioration  caused  by  current  traffic  need  be  made 
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good.  However  this  may  be,  maintenance  of  equipment 
cannot  be  regarded  as  normal  in  1921. 

We  have  now  approached  the  maintenance  situation 
on  the  i-ailways  in  1921  from  three  angles.  Comparing 
maintenance  e.xpenditures  in  1921  with  those  in  1920, 
it  develops  that  there  was  a  reduction  of  slightly  over 
$600,000,000,  or  23  per  cent,  of  which  at  least  one-third 
represented  an  actual  postponement  of  maintenance 
work  that  would  have  been  done  under  normal  financial 
conditions. 

Comparing  the  physical  units  of  maintenance  work 
in  1921  with  those  of  the  average  year  of  the  test  period, 
after  making  allowance  for  the  factor  of  difference 
in  use  according  to  certain  accepted  ratios,  we  find  a 
smaller  number  or  amount  in  1921  throughout.  This 
represents  deferred  maintenance  measured  in  physical 
units  rather  than  money ;  when  reduced  to  its  money 
equivalent  by  applying  the  average  cost  of  repairs  in 
1921,  the  result  roughly  bears  out  the  estimate  of  de- 
ferred maintenance,  arrived  at  above  by  a  consideration 
of  the  more  general  factors  involved. 

Comparative  physical  condition  is  known  in  only  two 
classes,  both  of  which  showed  a  decline  during  the  year. 

In  brief,  railway  maintenance  during  1921  was  not 
sufficient  to  make  good  the  deterioration  of  the  plant 
during  that  year  either  on  the  basis  of  normal  traffic 
or  on  the  basis  of  the  decreased  traffic  actually  handled. 

The  foregoing  discussion  will  have  made  it  clear, 
I  think,  that  the  exact  measure  of  such  deficiency  in 
maintenance  cannot  be  computed  or  indicated,  either  in 
physical  or  in  monetary  terms.  But  that  there  was  a 
shortage  in  maintenance  is  the  almost  universal  tes- 
timony of  competent  observers.  It  is  to  be  hoped  that 
during  the  year  1922  traffic  will  furnish  such  financial 
support  as  will  enable  the  railways  not  only  to  keep 
their  maintenance  current,  but  also,  in  part  at  least, 
to  make  up  some  of  the  postponed  maintenance  of  the 
past  year. 


Tests  of  Treatment  of  Tomato  Canning  Waste 

Experiments  on  the  treatment  of  tomato  canning 
wastes  made  by  the  United  States  Public  Health  Service 
indicate  that  they  can  be  so  purified  by  sedimentation 
and  double  filtration  as  to  create  no  nuisance  when  the 
effiuent  is  discharged  into  relatively  small  bodies  of 
water.  The  tests  were  made  at  Amelia,  Ohio.  They 
are  thus  described  in  a  circular  issued  by  the  United 
States  Public  Health  Service: 

The  wastes  treated  consisted  of  the  liquids  from  washincr 
down  floors  and  cleaning  utensils  and  apparatus  and  those 
from  scalding  the  tomatoes,  but  did  not  include  tomato 
cores,  skins,  or  pulp.  The  solids,  including  the  pulp,  which 
had  to  be  wasted,  were  hauled  away  and  ploughed  into  the 
ground.  The  volume  of  wastes  treated  averaged  about  J  gal. 
per  No.  3  can  of  tomatoes  packed  (1,000  cans  to  the  ton). 

The  liquid  wastes  were  pumped  to  settling  tanks,  in  which 
about  85  per  cent  of  the  solid  matter  he  d  in  suspension 
was  removed  and  the  citric  acid  of  the  tomatoes  was  largely 
converted  into  lactic  acid. 

The  solids  separated  in  the  settling  Unks  were  disposed 
of  on  beds  composed  of  a  few  inches  of  sand  resting  on  a 
shallow  bed  of  cinders.  An  area  of  2.4  sq.ft.  will  Uke  care 
of  wa.ste  from  each  2,000  No.  3  cans  of  tomatoes  packed. 

The  effluent  from  the  settling  tanks  was  run  through  a 
bed  of  coarse  cinders  4.5  ft.  deep  and  later  through  a 
bed  of  sand  of  the  same  depth.  The  rate  of  filtration 
through  each  filU-r  was  75,000  gal.  per  day.  The  sand 
filter  effluent  was  clear  and  non-putrcicible.  Fish  lived  for 
six  weeks  in  small  concrete  basins  that  were  supplied  only 
by  the  filtered  waste. 


Car  Dumper  and  Coal  Conveyors 
at  Coke  Oven  Plant 

Rotary  Cradle  Serves  Conveying  Belts — Traveling 

Bridge  Has  Belt  for  Storing  Coal  and 

Grab  Bucket  to  Reclaim  It 

ANEW  type  of  rotating  car  dumper,  a  series  of  belt 
conveyors  and  a  traveling  bridge  carrying  con- 
veyors and  a  grab  bucket  constitute  the  main  coal 
handling  equipment  of  the  new  by-product  coke  oven 
plant  of  the  Donner  Union  Coke  Corporation  at  Buffalo, 
N.  Y.  This  plant  is  designed  to  deal  with  3,600  tons  of 
coal  daily,  which  the  above  equipment  must  handle  in 
an  8-hour  day. 

The  dumper  in  its  normal  and  dumping  positions  is 
shown  in  Fig.  1,  with  the  receiving  hopper  in  the 
foreground.  Figs.  2  and  8  show  the  layout  of  the  plant, 
with   the   several   conveyors   and   other  parts   of   the 


FIG.    1.     ROTARY  CAR  DUMPER  FOR  90-TON  COAL  CARS 
Above:     Cradle  In  normal  position,  showing  machinery. 
Below:     Cradle  rolling  over  to  dump  coal  from  car. 

equipment.  AH  coal  is  delivered  in  open-top  cars  or 
gondolas. 

Car  Dumper — A  steel  cradle  or  frame  about  50  ft. 
long,  with  a  circular  girder  at  each  end,  forms  the 
dumper,  the  cradle  revolving  on  its  horizontal  axis  and 
having  only  a  rotary  movement.  On  the  peripheiT  of 
each  circular  girder  is  a  machined  cast-steel  ring.  This 
ring  rides  on  rollers  mounted  in  equalizing  trucks  which 
are  carried  by  a  heavy  steel  bolster  bolted  to  the  founda- 
tion  (see  Fig.  3). 

Another  circular  girder,  at  the  middle  of  the  cradle 
has  attached  to  it  a  cast-steel  rack  engaged  by  the 
operafing  pinion,  this  pinion  being  driven  by  a  'lO-hp. 
motor  and  train  of  gears.  Concrete  counterweights 
balance  the  cradle,  so  that  its  center  of  gravity  coincides 
with  its  center  of  rotation,  thus  minimizing  the  power 
required  for  operation.  In  dumping,  the  cradle  revolves 
through  an  angle  of  1.50  deg. 

Clamping  devices  to  hold  the  car  down  upon  the  rails 
while  being  dumped  consists  of  two  pairs  of  top  hooks, 
one  on  each  aide,  as  shown  in  Fig.  4.  Each  pair  is 
rai.''C'J  and  lowered  by  a  10-hp.  motor  with  pinion  and 
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vertical  rack,  this  mechanism  being  mounted  on  the  side 
of  the  cradle  (see  Fig.  1).  An  equalizing  device  in  the 
gearing  insures  both  hooks  coming  to  a  firm  bearing 
on  the  top  of  the  side  of  the  car. 

To  support  the  side  of  the  car  when  being  tilted,  two 
movable  side  platforms  or  panels  are  provided  in  the 
dumping  side  of  the  cradle,  moving  horizontally  between 
the  truss  members.  Each  is  operated  by  a  6-hp.  motor, 
this  mechanism  also  being  shown  in  Fig.  1.  The  panels 
are  moved  inward  until  they  come  in  contact  with  the 
side  of  the  car.  In  Fig.  4  these  panels  are  shown 
advanced,  on  the  left  of  the  track,  with  the  holding-down 
clamps  above  them. 

An  end  lock  operated  by  hand  secures  the  dumper  at 
either  end  of  its  travel,  and  is  so  interlocked  mechan- 
ically with  the  control  system  that  it  is  impossible  to 
operate  the  dumper  unless  the  top  and  side  clamping 
devices  are  in  full  contact  with  the  car.  Limit  switches 
are  provided  on  all  the  moving  parts,  and  air  buffer's 
cushion  the  cradle  at  the  limits  of  its  rotary  motion. 

For  handling  cars  to  and  from  the  dumper  there  is  an 
electrically-operated  rope-haulage  system  (see  Fig.  2), 
thus  eliminating  the  necessity  for  a  yard  locomotive  and 
switching  crew.  All  yard  and  dumper  tracks  are  at 
grade.  The  movements  of  the  dumper  are  operated 
electrically  under  control  of  one  man  in  a  cabin  located 
above  the  tracks  and  at  a  point  where  he  can  observe  the 
cradle  and  also  control  the  car  haulage  system.  This 
dumper  is  designed  to  handle  open-top  cars  up  to  90 
tons  capacity  at  the  rate  of  20  to  25  cars  per  hour.  It 
can  take  cars  from  26  ft.  to  45  ft.  in  length  from  9  ft. 
to  lOi  ft.  outside  width  and  from  6  ft.  to  11  ft.  3  in. 
high  above  the  rails. 

Conveyor   Belts   and   Bridge.— Coa.\    from    the    over- 


Reclaimtrit-j 


turned  car  falls  into  a  receiving  hopper  (See  Fig.  3), 
at  the  bottom  of  which  is  a  duplex  shaking  feeder  which 
delivers  the  coal  at  a  uniform  rate  to  a  series  of  belt 
conveyors.  These  conveyors  deliver  the  coal  either  to 
a  storage  yard  or  to  a  building  in  which  it  i.s  crushed 
and  mixed  for  use  in  the  coke  ovens.  The  storage 
yard  is  served  by  a  stocking  and  reclaiming  bridge. 

A  42-in.  lateral  conveyor,  A  (see  Figs.  2  and  3), 
receives  the  coal  from  the  feeder  and  delivers  it  a 
similar  longitudinal  conveyor  B  which  takes  it  to  the 
junction  hou.se.  If  the  coal  is  to  be  pi-epared  for  the 
coke  ovens  a  continuation  of  this  conveyor,  C,  carries 
it  to  the  crushing  and  mixing  house.  The  prepared 
coal  goes  out  from  the  building  over  the  two  36-in.  con- 
veyors D  and  E,  to  be  distributed  in  the  coal  bin  by  a 
36-in.  shuttle  conveyor,  F. 

Coal  for  storage  is  transferred  at  the  junction  house 
to  a  42-in.  cross  conveyor  G  and  fed  to  a  42-in.  longi- 
tudinal reversible  trunk  line  conveyor  H,  running 
parallel  with  the  storage  yard.  Over  this  conveyor  is 
mounted  a  traveling  tripper,  which,  with  its  accompany- 
ing hopper  and  spout,  automatically  discharges  the  coal 
from  the  main  conveyor  to  the  42-in.  stocking  conveyor 
/,  on  the  bridge.  Another  tripper  over  the  belt  dis- 
charges the  coal  from  the  conveyor  at  any  desired  point. 
In  this  way  the  distribution  of  the  coal  on  the  stock 
pile  is  accomplished  with  very  little  labor  and  without 
the  use  of  a  grab  bucket.  There  is  storage  space  for 
120,000  tons  of  coal. 

For  reclaiming  coal  from  storage  there  is  a  traveling 
tower  with  hoist  mounted  on  the  top  chords  of  the 
bridge  and  equipped  with  a  3-ton  grab  bucket  which 
takes  coal  from  the  pile  and  dischai-ges  it  into  a  small 
receiving  hopper.     From  this  hopper  the  coal  flows  to 
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a  36-in.  reclaiming  conveyor  J  on  the  bridge  and  is 
thus  delivered  to  the  trunk  line  conveyor  H,  this  latter 
being  reversed  to  carrj'  the  coal  back  to  the  junction 
house.  At  this  point  a  42-in.  cross  conveyor  K,  under- 
neath the  conveyor  G,  transfers  the  coal  to  conveyor  C 
for  delivery  to  the  preparation  building. 

The  car  dumper  was  designed  by  the  engineering 
forces    of   the    Robins    Conveying    Belt    Co.,    and    the 


FIG.  4.     EXD  VIEW  OF    UU.MPER.   WITH 
LATCHES   FOR  CAR 

Scherzer  Rolling  Lift  Bridge  Co.,  Chicago.  Other 
installations  have  been  made  and  plans  have  been  pre- 
pared for  a  machine  to  handle  coal  cars  up  to  120  tons 
capacity.  The  Robins  Conveying  Belt  Co.  built  the 
dumper  and  also  designed  and  built  the  conveyor  equip- 
ment and  traveling  hoist. 


State  May  Not  Dictate  Pure  Water  Source 

The  State  Board  of  Health  of  Kentucky  has  power 
to  require  a  water  company  in  that  state  to  stop  sup- 
plying impure  water,  but  no  power  to  dictate  the  means 
that  shall  be  employed  to  provide  pure  water,  according 
to  a  decision  of  the  Court  of  Appeals  (Prunell  et  al 
V.  Maysville  Water  Co.,  234  S.W.,  967).  The  decision 
is  really  broader  in  its  application  than  matters  of 
water  supply,  apparently  covering  the  abatement  of  any 
nuisance  that  is  a  menace  to  health,  as  may  be  .seen 
from  the  following  extract,  as  given  in  a  United  States 
Public  Health  Reports  for  Jan.  27,  1922: 

...  We  have  no  doubt  that  the  state  board  of 
health  may,  under  said  section  2057,  abate  any  nuisance 
in  this  state  caused  by  filth  which  induces  sickness.  In 
this  respect  the  powers  of  the  board  are  broad,  but  not 
unlimited,  and  must  be  exercised  within  a  sound  discretion; 
not  whimsically  or  capriciously  nor  arbitrarily.  If  the 
board  of  health  in  dealing  with  such  matters  docs  not 
exceed  its  powers  nor  abu.se  its  discretion,  its  orders  will 
be  upheld  by  courts  as  final  and  conclusive.     .     .     . 

Although,  as  said  above,  the  board  of  health  has  the 
power  to  abate  a  nuisance,  source  of  filth  or  cau.se  of  sick- 
ness, it  has  no  mandatory  power  enabling  it  to  direct  the 
method  by  which  the  result  shall  be  accomplished.  It  can 
only  cause  the  abatement  of  the  nuisance,  and  is  not  con- 
cerned with  the  method  by  which  it  is  done.  In  other  words, 
it  may  stop  the  furnishing  of  impure  and  dangerous  water 
to  a  community,  but  it  has  no  power  to  direct  a  water  com- 
pany to  install  any  particular  character  of  plant  for  sedi- 
mentation, filtration,  or  chlorination  of  the  water,  and  the 
water  company  may  adopt  any  system  that  may  seem  best 
or  expedient  \n  it,  if  the  system  adopted  produces  the 
results  desired — clear,   soft,   wholesome  water. 


Calcium  Chloride  in  Concrete 
Highway  Construction 

Laboratory  and   Field  Tests  Indicate   Accelerated 

Setting  and  More  Economical  Curing 

Method  Than  Usual  Practice 

By  B.  H.  Piepmeier  and  H.  F.  Clemmee 

Engineer  of  Construction  Engineer  of  Tests 

Division  of  Hish\v,iy.s  of  Illinois 

DURING  the  past  year  actual  practice  and  labora- 
tory experiments  have  demonstrated  the  value  of 
calcium  chloride  in  highway  construction  to  such  an 
extent  that  the  Division  of  Highways  of  Illinois  has 
not  only  allowed  its  use  for  accelerating  the  setting  of 
concrete  in  cold  weather  construction  but  is  also  advo- 
cating it  as  a  simpler  and  more  practical  method  of 
curing  than  any  now  in  actual  practice.  Laboratory 
investigations  in  curing  concrete  were  conducted  on  a 
huge  scale,  every  known  and  advocated  method  being 
tried  out.  Over  450  specimens  were  made  and  tested 
for  transverse  strength.  In  all  of  the  experiments  made 
the  specimens  treated  with  calcium  chloride  showed  the 
best  results.    Several  methods  of  applying  this  chemical 
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FIG.  1.     MOISTURE  ACCUMULATED  ON  EARTH  COVER  OF 
PAVEMENT  AFTER  USE  OF  CaCl, 

were  tried,  but  the  greatest  strength  was  obtained  in 
the  specimens  which  were  sprinkled  with  the  granulated 
chemical  in  the  proportion  of  3  lb.  per  sq.yd.  of  surface. 
This  method  of  curing  brought  greater  strength  to  the 
specimens  at  the  end  of  14  days  than  did  the  wetted 
earth  method  at  the  end  of  28  days. 

It  was  thought  that  heavy  rains  might  wash  the 
calcium  chloride  from  the  pavements  and  thus  destroy 
the  curing  properties  of  the  chemical  as  far  as  the 
pavements  were  concerned.  To  determine  the  exact 
result  of  such  action,  tests  were  made  with  specimens 
from  which  the  granular  chemical  was  washed  off  at 
the  end  of  a  12-hour  application.  It  was  proved  con- 
clusively that  the  curing  process  of  calcium  chloride 
takes  place  within  the  first  24  hours  of  its  stay  on  the 
concrete  and  after  that  length  of  time  does  not  aid 
curing,  to  any  appreciable  extent.     As  the  chemical  is 

TABLE  t— TRAN8\TiK8E  STRENGTU  IN  POUNDS  PER  SQUARE  INCH 

AT  END  OF  14  DAYS. 

Modulua  nf  Rupliirp 
Trestment  Avenco  of  i  Specimen* 

Nn  tr»*fltm«>nt  «iv«»n.     ffp*»Hm*'i»  pnT»'ifl#vt  tn  ftir     776 

fiUcium'-hh.riil<'«nplir.ldr\tnmir(»iv,  »lh  pcrBq.yd til 

O.vi-rtvl  .-iih.lirt  1  in  thick.  «oi  (.T-^vrndnvs "U 

Calcium  till  .riik  )  11.  p<T  «-!  y.l  uppliol  Willi  dift  I  in.  thick 7»l« 

•CalHum  flil'irifle  HpplirH  in  ronrrnlralrtl  »nlulion. 

applied  to  the  pavement  from  8  to  16  hours  after  the 
concrete  is  finished,  it  would  be  an  easy  matter  to  place 


410 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  10 


it  and  protect  it  from  rainfall  if  the  weather  looked 
threatening,  or  to  make  the  second  application  in  ca.se 
the  first  was  washed  off. 

Tables  I  and  II  show  the  results  and  methods  used 
in  a  typical  series  of  tests  made  by  the  Bureau  of 
Tests.  In  this  series  the  specimens  were  made  and 
cured  in  concrete  forms  which  gave  a  practical  condi- 
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FIG.  2.     PENETRATION  TESTS  MADE  FOR  SETTING  TIME 
OF  TREATED  CEMENT 

tion  of  concrete  against  concrete,  approximating   that 
of  a  slab  being  cut  out  of  a  pavement. 

Actual  curing  of  concrete  pavement  with  calcium 
chloride  was  accomplished  to  some  extent  during  the 
past  construction  season  with  favorable  results.  In  one 
case  7  miles  of  pavement  were  cured  by  first  covering 
the  slab  with  about  an  inch  of  earth  and  then  sprinkling 
the  earth  covering  with  a  rich  solution  of  calcium 
chloride.    The  solution  was  applied  at  such  a  rate  as  to 


Treatment 
No  treatment  given 
Covered  with  dirt  2 
Covered  with  dirt  2 
Covered  with  dirt  2 
Calcium  chl 
Calcium  chl 


-TRANSVERSE  STRENGTH  IN  POUNDS  PER  SQUARE  INCH 
AT  END  OF  28  DAYS. 

Modulus  6i  Rupture 
-\verage  of  5  .Spe,  ' 


Specimens  exposed  to  air 
1.  thick,  wet  for  3  days 
1.  thick,  wet  for  7  days   , 
1.  thick,  wet  for  1 4  days 
de  npphed  dr>'  to  surface,  I  lb.  per  s 
de  1  lb.  persq.  yd.  applied  with  dirt  1  i 


alcium  chloride,  3  lb.  per  sq.  yd.  appUed  with  dirt  1  in 

Covered  with  aj^phalt,  J  to  I  gal.  per  sq.  yd 

Calcium  chloride  applied  dry  3  lb.  persq.  yd 

♦Calcium  chloride  applied  in  concentrated  solution. 


794  ► 
802' 
820 
907 


amount  of  calcium-chloride  solution  was  applied  to  the 
surface  of  the  pavement  by  use  of  an  ordinary 
sprinkling  can.  Inspection  was  made  frequently  and 
it  was  noted  that  the  earth  covering  at  all  times  was 
moist,  which  proved  beyond  a  doubt  that  the  pavement 
was  satisfactorily  cured. 

Tests  indicate  that  the  granular  calcium-chloride 
method  of  curing  concrete  has  decided  advantages  over 
the  method  of  wetted  earth  covering  or  ponding  which 
has  been  specified  for  the  past  few  yeai's.  The  chemical 
method  is  as  economical  and  in  many  cases  more  so 
than  other  methods,  as  it  can  be  used  at  a  cost  of  less 
than  6c.  per  .sq.yd.  of  surface.  A  saving  in  labor  is 
experienced  in  using  calcium  chloride,  e.specially  where 
central  mixing  plants  are  used  since  there  would  be 

TABLE  III— TENSILE  STRENGTH  OF  STANDARD  MORTAR 

BRIQUETTES 

(.Average  taken  of  3  Specimens)   in  pounds  per  square  inch. 

""    ~  2'^c  *Calcinm  Chloride  3%  Calcium  Chloride* 

Tested  at 
2  Days        7  Days 


insure  approximately  4  lb.  of  the  chemical  per  square 
yard  of  surface.  The  earth  covering  was  used  to  hold 
the  solution  on  the  surface  of  the  road  and  to  prevent 
complete  loss  in  case  of  a  heavy  rain. 

The  solution  for  curing  was  taken  from  water  barrels 
which  were  placed  at  specified  intervals  along  certain 
portions  of  road  the  day  before  those  particular  .sections 
were  completed.    When  the  road  was  finished  the  proper 


Storage 


No  Treatment 

Tested  at 

2  Days     7  Days 


1  >amp  Closet 
Temp.  68°. 

Ice  Box 
Temp.  38°..  33  I 

*Calcium  chloride  dissolved 


Tested  at 
2  Days         7  Days 


320 


200 


310 


208 


310 


1  mixing  water. 


no  necessity  of  putting  in  a  pipe  line.  Further  advan- 
tages of  the  calcium-chloride  treatment  lies  in  the 
earlier  and  more  uniform  strength  that  is  attained  by 
the  concrete  when  this  method  is  used.  Due  to  this 
feature,  it  would  be  possible  to  open  roads  to  traffic 
without  danger  to  the  concrete  at  an  earlier  date  than 
ever   before. 

The  investigations  in  regard  to  placing  concrete  in 
low  temperatures  have  indicated  that  between  2  and  3 
per  cent  of  calcium  chloride  by  weight  of  cement,  in- 
corporated in  the  mix.  produces  the  best  results  in 
hastening  the  setting  process  of  the  cement,  in  securing 
an  earlier  strength  in  the  concrete  and  in  preventing 
injury  to  the  pavements  by  the  action  of  frost  or  freez- 
ing. Uniform  distribution  of  the  chemical  is  secured  by 
dissolving  the  material  in  the  mixing  water. 

The  laboratory  experiments  consisted  of  making  com- 
parisons  in   strength   and   setting  time   of   specimens 

TVBLE  IV.  -COMPRESSn^  STRENGTH  AT  END  OF  SEATN     DAYS 
(Average  taken  of  3  specimens)  in  pounds  per  square  inch. 

2% 
Storagi 


r>amp  Close!  Temp.  68°, 
Ice  Box  Temp.  38° 

♦Calcium  chloride  dissolved  i 


No  Treat  menl 


1  mixing  water. 


♦Calcium 
Chloride 

2.185 

1,158 


•Calcium 

Chloride 

2,259 

1,136 


containing  variable  amounts  of  calcium  chloride.  The 
specimens  were  made  up  in  setsi.  of  six,  three  speci- 
mens of  each  set  being  placed  in- an  ice  box  (tempera- 
ture 38  deg.  F.)  while  the  other  three  were  stored  in  a 
moist  closet  (temperature  68  deg.  F.).  At  the  end  of 
two  and  .seven  days  the  specimens  were  tested  for  tensile 
strength,  and  at  the  end  of  seven  days  were  tested  for 
compressive  strength.  The  results  of  these  tests  are 
given  in  Tables  III  and  IV.  Small' truncated  cones  of 
neat  cemejit  were  made  up  and  stored  in  the  same  man- 
ner as  the  other  specimens  and  were  used  in  the 
penetration  test  for  determining  the  setting  time.  A 
uniform  penetration  was  secured  in  every  test  through 
the  use  of  varied  weights  on  the  penetration  needle. 
The  idea  in  causing  a  fixed  penetration  to  be  made  was 
to  eliminate  any  errors  which  might  have  been  present 
due  to  early  surface  hardening.  The  penetration  used 
in   all"  cases   was    ■;    in.     In   Fig.    2   are  curves  which 
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illustrate  the  setting  action  of  cement  in  relation  trr  the 
weights  causing  the  penetration. 

"It  is  to  be  noted  that  in  the  laboratory  tests  for 
tensile  and  compressive  strength  the  specimens  contain- 
ing 2  per  cent  of  calcium  chloride  showed  higher 
strength  than  those  containing  3  per  cent  of  the  mate- 
rial, while  the  specimens  which  contained  the  higher 
percentage  reached  a  set  earlier  than  the  others. 
Though  no  tests  were  made  on  specimens  containing  25 
per  cent  of  calcium  chloride,  that  amount  would  prob- 
ably produce  the  best  results  in  both  strength  and  early 
setting  time.  Due  lo  ue  variation  in  action  of  calcium 
chloride  with  different  cement,  it  is  thought  that  no 
fixed  percentage  of  amount  of  the  chemical  should  be 
advised  for  all  cases  but  rather  a  sliding  percentage 
should  be  used,  such  as,  from  2  to  3  per  cent. 

For  the  field  work  the  chemical  was  pui-chased  in 
granular  form,  either  in  steel  drums  or  in  100-Ib.  bags. 
It  was  dissolved  in  about  equal 
parts  of  water  and  then  added 


Waterproofing",  Joints  and  Drainage 
in  Concrete  Bridge 

Some  Details  of  Practical  Design  and  Construction 

for  Both  Arch  and  Girder  Types 

of  Highway  Bridges 


Abstract  of  the 
H'plncoy  Liridfj'  ^• 


rt  of  Committee  S-'2  on  Rcinforced-Concrctr 
7i(tv(7-ts,  Am  rican  Concrete  Institute;  A.  B. 
Prcstntid    at    Annual    Convention,   Cleveland. 


Ohio.  Fr(,.    13-16.  1922 

The  embodiment  of  good  practice  is  not  confined  to  theo- 
retical etonomies  based  upon  actual  quantities  of  concrete, 
steel  reinforcement  and  other  materials;  of  equal  or  greater 
importance  is  the  surety  of  a  positive  water  repe'lent  pro- 
tection, the  (levelopment  of  an  effective  expansion  joint, 
the  determination  and  arrangement  of  construction  joints 
that  will  not  weaken  the  structure  nor  exceed  the  capacity 
of  a  plant  layout  commensurate  with  the  magnitude  of  the 
work  and  finally  the  distribution  of  a  drainasre  system  to 
down-spouts   uid  so  arranged  as  to  minimise  the  con»;entra- 


.  ,  ,      „  ,  Copper  fJaMmf 

to  the  mixer  drum  berore  the    j< ^' 


I'^'Cemerrf 
HToricrr  p/vf^G^/o/r 


mixer  was  charged  with  the 
batch.  A  sufficient  amount  of 
the  chemical  was  added  to  each 
batch  to  insure  a  content  of 
about  2  per  cent  by  weight  of 
the  amount  of  cement.  This 
method  permitted  the  road  to 
be  finished  much  more  satis- 
factorily and  within  a  few 
hours  after  the  mixer  had  shut 
down  at  the  close  of  the  day's 
work. 

A  granular  calcium  chloride 
was  also  used  in  a  few  instances 
on  the  subgrade  to  keep  down 
the  dust  and  to  prevent  freez- 
ing of  the  subgrade  when  a  low 
temperature  was  expected.  In 
these  cases  approximately  2  lb. 
per  .sq.yd.  was  .sprinkled  on  the 
subgrade. 

Though  calcium  chloride  will 
prevent  concrete  from  being  in- 
jured by  moderately  low  tem- 
peratures, it  was  thought  that  freezing  weather  might 
damage  the  concrete  and  contractors  were  required  to 
cover  pavements  with  straw  or  earth  during  extremely 
cold  weather.  In  spite  of  the  fact  that  calcium  chloride 
might  not  safely  protect  concrete  at  all  times,  its  use 
allows  considerable  fall  construction.  In  consequence 
many  short  gaps  are  closed  in  stretches  of  pavements, 
which  would  otherwise  be  left  unfinished  until  the 
.spring  construction  season. 


Oncfer  concrefe    ■AsphaH-  paving 


The  German  Sewage  Sludge  Centrifuge 

Unwillingness  on  the  part  of  the  makers  of  the 
nludge  centrifuge  in  use  at  the  sewage-works  of  Frank- 
fort, Germany,  to  certify  that  the  liquid  from  the 
centrifuge  would  contain  no  larger  percentage  of  sus- 
pended solids  than  liquid  from  filter  pre.-Asea  is  noted 
by  ReginaUi  Brown  in  a  letter  to  The  S'lrveynr  (Lon- 
don, England)  of  Feb.  10.  Mr.  BrowTi  had  been 
impressed  with  the  centrifuge  in  other  respects  and 
ofTered  to  install  a  plant  in  England  if  the  guarantee 
mentioned  were  promi.scd. 


j     I  Poutbhxhs  -i,^ 

;     ysimuffoncMs/y  mm  ^ 

I     ysimilar  one  of  other  ^. 

it_\halfrina ^v%    _.   .  ,,      ,,„,  ^„., 

^ -Aa^-A?' N^l I  Detail  of  Exponston  Joint 

Half  LongHvdlna\  SacHon,  Main  Arch  Roadway 

DKTAILS  OK   A   TYPICAL.  TJEINFORCEn    fONTRETE    AUCU    BRIDGl:    SHOW 
ING    E.KPA.NSION    JOINTS    AND    WATERPnOOFIN'G 


tion  of  water  at  the  expansion  and  construction  joints  or 
at  the  termination  of  the  flashings  of  the  waterproofing 
medium. 

Waterproofing 

In  general  concrete  work,  waterproofing  systems  can 
be  divided  into  three  classes,  the  membrane,  the  integral  and 
the  painting  or  plaster  treatment. 

The  membrane  system  consists  of  the  laying  or  building 
up  of  a  water  repellent  blanket  over  the  surface  of  the  con- 
crete— the  bridge  floor,  the  back  of  a  barrel  arch,  the  inner 
face  of  a  parapet  wall  or  any  other  surface  expo.scd  to  drain- 
age or  to  hydrostatic  pressure.  The  waterproofing  medium 
is  a  bituminous  pioduct.  either  an  a.nphalt  or  a  coal  tar 
pitch.  The  bitumen,  applied  hot  to  the  surface  of  the  con- 
crete, is  reinforced"  and  h°ld  in  place  by  laying  a  treated 
or  untreated  sheet  of  felt,  paper,  hui-lap,  cotton  cloth  or  a 
combination  of  these  mateiials  after  each  swabbing  of  bitu- 
men. The  nunilicr  of  plic.i  vary  from  two  to  five  depending 
upon  the  kind  of  membran;  used. 

The  integral  method  consists  of  the  incorporation  of  a 
compound,  cither  in  p.  'tc,  liquid  or  powdered  form,  with  the 
concrete  ingredients  during  the  mixing  to  irive  greater  flow- 
fibibty  by  lubrication  of  the  surfaces  of  the  aggregate  or 
resulting  in  further  hydration  of  the  cement,  both  principles 
intended  to  produce  maximum  density  nr  such  other  chemical 
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action  intended  to  decrease  the  permeability  of  the  concrete. 

The  painting  or  plaster  treatment  consists  of  the  applica- 
tion of  bituminous  or  other  paints,  or  the  integral  method 
used  in  cement  mortar  and  applied  like  plaster  to  the  sur- 
face of  the  concrete.  A  rubbing  treatment  also  has  been 
used  in  which  the  compound  is  worked  into  the  surface  of 
the  concrete  intended,  by  act  of  chemical  or  physical  assimi- 
lation, to  eliminate  permeability  of  the  concrete. 

It  is  not  considered  that  the  integral  methods  have  a  func- 
tion in  waterproofing  concrete  bridges  of  such  size  that 
construction  joints  are  unavoidable.  The  interruptions  in 
the  continuity  of  the  surface  that  is  to  be  protected  by 
reason  of  both  the  incipient  cracks  that  do  develop  regard- 
less of  the  amount  of  reinforcement  and  the  necessary  expan- 
sion and  construction  joints  make  such  methods  inapplicable. 

The  aggregate  may  be  so  proportioned,  treated  and  mixed 
that  the  resulting  mixture  would  give  a  concrete  of  the 
highest  degree  of  density,  but  the  fact  must  not  be  over- 
looked, in  the  final  analysis,  that  the  actual  density  of  the 
finished  product  depends  largely  in  the  manner  in  which 
the  concrete  is  deposited  in  the  forms.  This  is  not  controlled 
by  the  perfection  of  the  mix,  physically  or  chemically,  but 
there  remains  a  personal  equation  which  is  not  fully  con- 
trolled on  any  work. 

The  membrane-  system  of  waterproofing  is  a  guard  against 
possible  defects  in  concrete  bridge  construction  and  has 
been  used  in  a  most  effective  manner.  Regardless  of  the 
surface  porosity  or  the  incipient  cracks  that  may  develop, 
the  expansion  and  construction  joints  necessary  to  the  work, 
the  membrane  system  is  real  insurance  against  disintegra- 
tions known  to  unprotected  structures  at  these  points  of 
susceptive  weaknesses. 

At  present  this  limits  the  field  to  the  biuminous  composi- 
tions, asphalt  and  coal  tar  pitch.  As  between  coal  tar 
pitch  and  a  properly  refined  asphalt  your  committee  is  of  the 
opinion  that  the  physical  properties  of  the  latter  is  better 
suited  to  meet  the  outstanding  requirements  of  service;  be- 
cause of  the  close  proximity  of  the  material  to  the  surface  of 
the  structure,  it  is  subjected  to  structural  movements  and 
shock  of  impact  through  wide  range  of  temperature.  Coal  tar 
pitch  is  more  susceptible  to  changes  in  temperature  than 
asphalt;  its  consistency  changes  from  an  extremely  brittle 
solid  at  40  deg.  F.  to  a  very  soft  fluid  at  115  deg.  At  the 
lower  temperature  the  quality  of  ductility  is  completely 
lacking. 

Not  all  asphalts,  however,  are  suitable  for  waterprofing; 
some  of  them,  in  fact,  being  very  poor  waterproofing  agents 
by  reason  of  the  fact  that  they  lack  the  essential  physical 
properties,  or  contain  impurities  prejudicial  to  their  life. 

Waterproofing  Details  of  Design 

Plans  should  show  full  detail  of  the  waterproofing  system, 
including  provisions  for  flashing  ends  of  the  membrane, 
for  folding  membrane  at  expansion  joints  to  guard  against 
fracture  due  to  excessive  movement  and  for  flashing  at  the 
down-spouts.  Plans  should  avoid  the  fastening  of  street  car 
rails  with  anchor  bolts  to  the  floor  in  an  endeavor  to  elimi- 
nate the  tie  since  much  trouble  has  resulted  by  reason  of 
this  detail,  which  arrangement  prohibits  a  positive  continu- 
ous waterproofing  blanket.  If  possible,  the  waterproofing 
membrane  should  not  be  terminated  on  face  of  curb  in  the 
gutter,  as  this  places  the  termination  at  the  point  of  almost 
perpetual  dampness.  Several  successful  schemes  covering 
usual  conditions  of  design  are  illustrated  in  Figs.  1  and  2. 

Preparation  of  Surfrce. — All  concrete  surfaces  to  be 
waterproofed  should  be  carefully  floated  to  a  smooth  sur- 
face, embedding  or  removing  such  large  projecting  aggre- 
gate that  might  puncture  the  membrane. 

Clean  surface  thoroughly  by  use  of  a  stiflF  com  broom 
followed  by  a  soft  broom  for  removal  of  dust  and  finer 
particles.  It  is  desirable  to  have  the  surface  perfectly  dry. 
but  a  little  dampness  or  even  a  slight  greenness  of  con- 
crete will  be  allowable  when  the  saving  of  time  is  an  im- 
portant element. 

Protection  of  Membrane. — The  waterproofing  membrane 
should  be  protected,  in  the  case  of  a  barrel  arch  supporting 
earth'fill,  by  a  11  in.  layer  of  1:3  cement-sand  mortar  or  by 
a  layer  of  common  brick  laid  with  open  joints,  filled  with 


cement  or  asphalt  or  by  any  other  equivalent  protection. 
This  protection  should  be  applied  immediately  after  the 
waterproofing  has  been  laid  to  prevent  it  from  being 
punctured  by  subsequent  construction  operation.  An  asphalt 
pavement  never  should  be  applied  directly  over  a  water- 
proofing blanket,  as  subsequent  repairs  to  pavement  could 
not  be  made  without  puncturing  the  membrane;  here  is 
another  function  of  the  protection  coat.  Vertical  wall  work 
in  contact  with  back  fill  is  protected  by  one-half  inch  plaster 
coating  which  can  be  made  to  adhere  readily  to  the  asphaltic 
surface. 

Since  the  coefficients  of  expansion  of  steel  and  concrete 
respectively  are  approximately  equal,  reinforced-concrete 
structures  of  appreciable  size  require  expansion  joints  in 
manner  similar  to  practice  controlling   steel   design.     By 
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FIG.   2.      DETAILS  OF  EXPANSION  JOINTS  THROUGH 
BRIDGE  SIDEWALK 

reason  of  the  tensile  strength  of  built  up  sections  of  a  steel 
member,  structural  steel  carries  the  stress  due  to  tempera- 
ture changes  over  greater  lengths  without  rupture,  than 
the  less  elastic  reinforced-concrete  section.  Therefore,  it 
is  necessary  to  place  expansion  joints  in  concrete  construc- 
tion at  even  closer  intervals  than  would  be  necessary  in 
steel  structure  of  similar  magnitude. 

In  concrete  structures  the  distance  apart  of  these  joints 
depends  upon  the  type  of  structures  and  no  specific  recom- 
mendations relative  thereto  can  safely  be  given.  Recom- 
mendations covering  general  considerations  can  be  made, 
however,  that  will  give  good  index  to  conclusions  for  the 
varying  conditions  encountered  in  concrete  design. 

Broadly  speaking,  there  are  three  types  of  highway  bridge 
design  requiring  expansion  joints;  first,  the  arch  type  with 
superstructure  composed  of  transverse  or  longitudinal  walls 
supporting  a  floor  system  or  with  back  fill  of  earth  where 
the  sidewalk  construction  is  cantilevered  from  a  parapet 
wall;  second,  the  T-beam  or  rectangular  slab  design  sup- 
ported on  columns  or  bents ;  third,  the  multiple  way  rein- 
forced flat  slab  structure  on  columns.  The  latter  type 
has  not  been  extensively  used  but  there  is  a  wide  field  for 
its  application. 

In  the  development  of  expansion  joint  details  the  follow- 
ing consideration  should  be  borne  in  mind.  In  the  arch 
t>T5e  with  superstructure,  expansion  joints  in  the  super- 
structure must  provide  for  movement  in  both  a  vertical  and 
horizontal  direction — up  and  down  for  rise  and  fall  of  the 
arch  ring  and  in  a  horizontal  direction  due  to  elemental 
changes  of  length  in  the  various  members  of  the  floor  sys- 
tem.  Where  transition  for  these  non-concurrent  movements 
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from  one  secton  to  another  is  attempted  in  the  superstruc- 
ture by  sliding  or  vei'tical  surfaces  in  contact,  there  is  the 
imminent  danger  of  a  shearing  failure  in  these  sections 
in  contact  caused  by  excess  of  frictional  or  torsional  action 
over  the  strength  of  the  section  in  shear.  The  cantilever 
joint  shown  in  Fig.  1  has  been  found  to  circumvent  such  a 
failure.  The  floor  beams  and  slab  of  a  particular  span  of 
superstructure  are  cantilevei-ed  from  columns  or  bents  to 
form  a  clear  cut  opening  at  the  center  of  the  span,  providing 
free  action  in  either  horizontal  or  vertical  direction.  Joints 
placed  at  the  quarter  points  of  the  span,  approximately  at 
the  point  of  contraflexure  in  the  arch  ring,  and  at  the 
pilasters  adjacent  to  the  piers  have  proved  successful  for 
spans  of  90  to  200  ft.  This  arrangement  divides  the  floor 
system  over  each  arch  in  three  sections  and  eliminates  an 
extremely  large  moment  in  the  floor  system  over  the  haunch 
of  the  arch  due  to  a  maximum  vertical  movement  at  crown 
of  arch.  The  amount  of  moment  or  tension  in  the  floor 
system  due  to  vertical  movement  of  the  main  arch  ring 
varies  with  the  ratio  of  rise  to  span;  the  flat  segmental  arch 
causes  greater  moment  than  the  semi-circular  arch  of  equal 
span.  The  principle  or  effect  of  the  cantilever  joint  in  floor 
system  can  be  secured  in  the  parapet  wall  construction  of 
a  barrel  arch  supporting  earth  fill,  by  vertical  joint  through 
the  walls  and  sidewalk  as  shown  in  Fig.  2;  here  two  separate 
counterforts  and  cantilever  beams  take  end  reactions. 

For  the  second  type,  the  T-beam  or  rectangular  slab  de- 
sign supported  on  columns  or  bents,  the  action  to  be  con- 
trolled is  in  the  horizontal  direction  only.  In  the  T-beam 
type  there  arises  the  difficulty  of  transferring  the  move- 
ment due  to  temperature  changes  from  the  larger  through 
the  smaller  members  as  from  the  deep  beams  through  the 
slabs.  Regardless  of  the  length  of  structure  the  slab  should 
be  substantially  reinforced  in  transverse  direction  to  dis- 
tribute stress  or  prevent  a  cumulative  strain  at  change  of 
sections. 

For  sliding  joints,  plates  of  steel,  copper,  zinc  or  lead  and 
multiple  layers  of  fabrics  or  combination  of  these  different 
plates  have  been  used  to  reduce  friction  resistance.  Where 
the  bearing  covers  a  wide  area  there  is  the  danger,  if  heavy 
plates  are  not  used,  that  the  sliding  medium  or  plate  will 
conform  to  a  possible  uneven  surface  of  a  bridge  seat  and 
cause  a  crack.  Therefore,  great  care  must  be  exercised  in 
preparation  of  the  sliding  joint,  or  bridge  seat. 

The  third  type,  the  flat-slab  construction,  can  be  built  in 
greater  lengths  between  expansion  joints  than  either  of 
the  preceding  types.  Because  of  the  uniform  cross  section 
everywhere  of  both  concrete  and  steel,  the  slab  offers  better 
resistance  to  temperature  changes,  the  movement  being 
distributed  more  uniformly  throughout  its  entire  length. 
Expansion  joints  in  this  construction  are  formed  by  double 
row  of  columns,  and  have  been  placed  418  ft.  apart  in 
structure  over  railroad  tracks  where  close  lateral  clearances 
precluded  double  row  of  columns.  A  length  not  exceeding 
250  ft.  would  be  better  practice. 

Construction  .Joints 

Plans  should  show  distinctly  the  location  of  possible  con- 
struction joints.  This  detail  is  a  decided  help  to  the 
contractor,  enabling  a  more  intelligent  analysis  of  the  con- 
struction problems  and  avoids  confusion  and  misunder.'<tand- 
ing  during  the  progress  of  the  work.  The  designer,  in 
arranging  the  location  of  the.se  joints,  should  bear  in  mind 
and  be  able  to  judge  the  capacity  of  plant  required  com- 
mensurate with  the  magnitude  of  the  work.  For  example, 
if  a  one-yard  mixer  is  sufllcient,  the  average  volume  of 
concrete  for  an  8-hr.  operation  would  be  approximately  160 
cu.yd.,  an  average  of  a  batch  every  three  minutes.  It  is 
possible  to  exceed  this  by  40  cu.yd.,  but  operation  is  without 
interruption.  Therefore,  iny  larger  section  poured  in  con- 
tinuous operation  would  require  overtime  or  double  shift. 

The  lengths  of  reinforcing  rods  should  be  predotprmined 
so  that  no  excessive  length  of  dangling  rods  project  beyond 
the  construction  joint  to  make  the  placing  of  the  concrete 
a  very  difficult  operation.  The  projecting  lengths  beyond 
the  bulkhead  forming  construction  joint  should  be  long 
enough  to  develop  bond  strength  with  the  next  lift  of  bars. 
In  beam  or  slab  construction,  the  joint  is  plaro/l  at  point  of 


least  shear  or  maximum  moment.  No  lap  of  bars  should  be 
made  at  this  point  unless  absolutely  necessary;  then  in 
addition  to  the  usual  lap  to  develop  bond  strength  the  bars 
should  be  clamped  together  oy  mechanical  means. 

Construction  joints  for  gravity  wall  work  should  not  be 
placed  at  greater  intervals  than  30  ft.  By  addition  of 
temperature  steel  in  reinforced  walls,  they  can  be  poured 
with  safety  in  sectums  50  ft.  in  length.  Gravity  walls  should 
be  built  preferably  in  ont  operation  from  footing  course 
to  the  underside  of  the  ccping,  and  this  may  shorten  the 
length  of  the  section  in  orcer  tiat  the  capacity  of  the  plant 
is  not  exceeded.  Vertical  joints  in  wall  construction  are  far 
more  desirable  than  the  horizontal  joint  which  usually  de- 
velops into  an  unsightly  crack  by  reason  of  the  formation 
of  an  efflorescence  and  gradual  surface  disintegration  in 
spite  of  extreme  precautions  in  removal  of  sludge  and 
cleaning  the  joint  before  the  subsequent  operation.  It  is 
good  practice  to  dovetail  adjoining  vertical  sections  by  form 
insert  and  to  further  seal  che  joint  against  percolation  of 
drainage  by  painting  first  exposed  surface  with  heavy  coat 
of  asphalt.  If  back  fill  carries  considerable  water  embed 
copper  flashing  in  the  joint  in  addition  to  the  above  pre- 
cautions. Before  placing  the  copper  strip  punch  ends  to  be 
embedded  with  holes  2  to  3  in.  in  diameter  to  insui-e  good 
bond.  The  center  of  the  copper  strip  should  be  crimped  with 
1-in.  "V"  to  allow  for  movement  at  the  joint. 

Avoid  placing  construction  joints  at  sidewalk  level  or 
along  plane  of  extrados  of  a  barrel  arch  or  any  other  plant- 
where  water  is  liable  to  be  concentrated.  In  Fig.  1,  the 
coping  was  carried  above  the  sidewalk  level  simultaneously 
with  sidewalk  construction  without  measurably  increasing 
the  cost  of  construction.  The  same  figure  shows  a  curb 
section  built  with  the  arch  ring.  In  event  of  the  failure 
of  the  waterproofing  blanket  there  is  no  concentration  of 
water  at  the  construction  joint.  The  figure  also  shows 
other  construction  joints  and  how  the  waterproofing  mem- 
brane was  positively  liashed  and  lines  of  termination  sealed 
by  application  of  waterproofing. 

Drainage 

The  outstanding  consideration  in  detail  of  drainage  of  a 
bridge  floor  is  to  lead  the  water  to  down-spouts  placed  at 
close  intervals  so  that  no  large  amount  of  water  is  carried 
over  long  distances  or  no  large  amount  of  water  led  to  a 
single  down-spout  which  would  tend  to  choke  up  by  ice 
formation  in  freezing  weather.  If  possible,  dikes  should  be 
built  integrally  with  the  floor  slab  adjacent  to  the  expansion 
joint,  and  the  floor  ramped  away  therefrom  by  grade  to 
down-spouts  placed  apart  from  the  joint.  An  objection 
often  given  to  expansion  jcints  is  the  difficulty  in  making 
them  watertight.  By  effective  placement  of  copper  flashing, 
by  carrying  mtmbrar.e  continuously  over  the  joint  and  by 
further  protection  of  plates,  as  shown  in  Fig.  1,  the  expan- 
sion joint  can  be  made  absolutely  w^^tertight.  In  sidewalk 
and  coping  con.struction  above  the  floor,  copper  flashing  has 
been  used  effectively  in  the  construction  joints  not  fully 
protected  by  the  membrane  seepage  followed  by  slight  un- 
sightly surface  disintegration. 

Avoid  placing  down-spouts  in  concrete  sections  without 
due  regard  for  the  expansion  cf  a  metal  drain  pipe;  this 
consideration  has  been  satisfiad  by  wrapping  pipe  with 
several  plies  of  tar  paper. 

Avoid  placing  outlet  of  drain  where  the  drip  will  pour 
over  a  concrete  surface  or  overhead  where  icicle  formation 
will  endanger  life.  It  has  heei  found  that  formation  of 
icicles  can  bp  prevented  to  a  large  extent  by  placing  per- 
forated copper  baskets  filled  with  rock  salt  at  the  top  of  each 
drain  pipe. 

In  all  retaining  wall  con.'truction  place  weep  holes  at 
ground  level  to  d'ain  back  filL  Ir.  case  of  the  back  fill 
carrying  unusual  amount  of  water,  trench  drains  have  been 
built  up  around  the  weep  hole?  to  facilitate  free  flow  of 
drainage.  Special  attention  should  be  given  to  the  drainage 
of  U-shaped  ahufmtnts.  Therp  is  a  tendency  in  determining 
the  si7>e  of  weep  hole  or  drains  to  fix  the  size  by  actual 
amount  of  water  to  he  carried.  These  should  be  made 
exceptionally  large  to  avoid  being  clogged  by  dirt,  and  if 
BO,  that  they  might  readily  be  cleaned. 
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Repairing  the  Rolling  Parts  of  Two  Bascule  Bridges 

Damage  to  Parts  in  Rolling  Contact  Due  to  Excessive  Bearing  Pressures  Producing  Distortion 
and  Crushing  of  Segmental  and  Track  Girders  and  Excessive  Wear  on  Tread  Castings 

By  J.  B.  HuNLEY 

Engrineer  of  Bridges  &  Structures 
Cleveland,  Cincinnati,  Cliicago  &  St.  Louis  Ry.,  Cincinnati 


TTEAVY  repairs  have  recently  been  made  to  two  roll- 
JL  Xing-lift  bascule  bridges  carrying  the  Cleveland,  Cin- 
cinnati &  St.  Louis  Ry.  across  the  Cuyahoga  River  at 
Cleveland.  The  repairs  were  necessary  by  reason  of 
serious  damage  to  the  rolling  parts  of  the  bridges  that 
had  developed  in  the  course  of  time.  Study  of  the 
damage  and  its  relation  to  the  proportioning  of  the 
damaged  parts  indicates  quite  definitely  certain  limits 
that   should   be   observed   in    the   design   of   members 


and  the  single-track   span   60,000  times    (in  21   years' 
service). 

The  failure  was  due,  in  part,  to  poor  details,  but 
principally  to  excessive  pressures,  far  too  intense  for  a 
rolling-lift  span.  The  original  and  new  flange  sections 
for  both  bridges  are  given  at  the  bottom  in  Fig.  3.  In 
Bridge  2  the  rolling  load  per  truss  was  700,000  lb., 
which  (assuming  a  longitudinal  distribution  of  64  in.) 
resulted  in  a  bearing  pressure  between  the  web  plates 


FIGS.  1  AND  2.     TWO  VIEWS  OF  THE  DAMAGED  TREADS  AXD  FLANGES  OF  GIRDERS,  BRIDGE  4 


carrying  heavy  rolling  loads  if  permanent  service  is  to 
be  secured. 

The  bridges  repaired  are:  Bridge  2,  a  120-ft.  double- 
track  bascule  erected  in  1901 ;  and  Bridge  4,  a  125-ft. 
single-track  span,  erected  in  1900.  They  were  of  an 
early  design,  and  the  defects  to  be  described  became 
evident  after  a  few  years'  service.  In  time  these 
defects  resulted  in  such  extensive  damage  that  the 
renewal  of  some  parts  and  repairs  to  others  were  im- 
perative if  the  bridges  were  to  remain  in  service. 

Description  of  Damage — The  first  evidence  of  dis- 
tress was  the  shearing  of  the  bolts  connecting  the 
curved  tread  plates  to  the  segmental  girders,  followed 
by  the  slotting  of  the  bolt  holes.  This  was  followed 
by  the  cracking  and  failure  of  the  flange  angles  in  the 
root,  breaking  of  tread  plates  and  a  longitudinal  move- 
ment of  the  spans.  The  stiffeners  and  diaphragms 
had  cut  into  the  plates,  and  the  webs  and  flange  plates 
of  the  segmental  and  track  girders  were  crushed  and 
broomed  to  a  depth  of  J  in.  at  some  points.  The  tread 
plates  were  rolled  out  and  worn. 

In  the  views  Figs.  1  and  2  the  effect  on  the  flanges 
of  the  segmental  and  track  girders  is  clearly  brought 
out.  At  the- left  in  Fig.  3  the  defoiTnation  of  the  seg- 
mental girders  is  drawn  from  an  actual  cross-section. 
The  original  sections  of  the  flange  and  tread  plate  are 
shown  in  light  lines  and  the  final  sections  in  heavy 
linesv.  Both  bridges  had  been  operated  more  than  50,000 
times:  the  double-track  span  53,000  times  (in  20  years) 


and  tread  plates  of  14,350  lb.  per  sq.in.  and  between 
the  tread  plates  a  pressure  per  inch  width  equal  to 
144  times  the  diameter  of  roller.  The  new  section 
reduced  the  bearing  pressure  to  9,000  lb.  per  sq.in.  and 
1 12  D  per  inch  of  r  Her,  In  Bridge  4,  the  125-ft. 
single-track  span,  the  rolling  load  per  truss  was  365,000 
lb.,  resulting  in  a  bearing  pressure  of  18,250  lb,  per 
sq.in.  and  a  roller  bearing  per  inch  width  of  156  D. 
With  the  new  sections  the  bearing  pressure  is  reduced 
to  8,300  lb.  per  sq.in.  and  the  roller  bearing  to  73  D. 

Repair  Required — To  overcome  the  defects  which  had 
developed  it  was  necessary  to  renew  the  tread  plates 
and  flanges  of  the  segmental  girders  on  both  bridges, 
the  flanges  on  the  track  girders  of  Bridge  4  and  the 
entire  track  girders  of  Bridge  2.  It  was  desirable  to 
increase  the  thickness  of  the  track  castings,  but  at 
Bridge  4  the  thickness  was  limited  by  the  amount 
which  the  grade  of  the  bridge  could  be  raised,  and  the 
new  castings  therefore  were  made  Zh  in.  deep.  At 
Bridge  2,  the  track  could  not  be  raised  at  all,  but  as 
the  track  girder  was  to  be  renewed  it  could  be  made 
of  slightly  less  depth;  these  conditions  limited  the 
thickness  of  the  new  tread  plates  to  4fs  in. 

The  castings  were  designed  so  that  the  effective  tread 
bearing  would  come  under  the  web  plates  only.  The 
top  or  curved  castings  had  lugs  on  top,  as  shown,  to 
tie  the  old  webs  together,  as  it  was  necessary  to  cut  out 
the  lower  part  of  the  old  diaphragms.  The  joints  of  the 
bottom  castings  were  cut  at  an  angle,  to  break  joint 
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with  the  treads.  The  castings  for  the  segmental  girders 
were  finished  straight  (to  the  chords)  on  the  top  side 
to  avoid  radial  planing. 

The  flange  angles  and  side  plates  on  the  segmental 
girders  of  both  bridges  were  replaced  with  new  ones 
of  heavier  section,  and  additional  stiffeners  were  pro- 
vided. The  thickness  of  the  new  side  plates  was  limited 
by  the  small  distance  between  the  two  webs  of  the 
girders,  as  it  was  necessary  to  have  clearance  between 
the  two  inside  plates  to  enter  the  long  rivets  from  the 
inside.  It  was  knovra  that  the  webs  were  mashed  to 
such  an  extent  that  they  could  not  be  depended  upon  to 
take  bearing  from  the  new  tread  plates;  so  the  radius 
of  the  track  was  increased,  to  bring  the  top  surface  of 
the  tread  plates  »  in.  from  the  edge  of  the  old  web  plates. 

Method  Adopted — Bridge  2,  the  double-track  span,  is 
high  enough  to  clear  tugs  and  fire  boats,  and  did  not 
have  to  be  operated  during  the  close  of  navigation. 
This  permitted  the  renewal  of  the  entire  track  girders, 
which  was  desirable.  It  was  an-anged  to  support  the 
span,  while  the  track  girders  were  being  renewed,  on  a 
temporarj'  post  riveted  to  the  main  end  post  and  gusset 
plate  and  carried  down  to  the  pier.  When  the  work  was 
started  this  post  was  riveted  on,  just  clearing  the  bridge 
seat;  the  span  was  rolled  back,  a  plate  was  put  under 
the  post,  and  the  span  was  then  rocked  forward  so  that 
the  post  came  to  bearing,  lifting  the  entire  span  clear 
of  the  track  girders.  It  was  thus  carried  as  a  simple 
span  until  the  completion  of  the  work. 

Bridge  4,  the  single-track  span,  is  so  low  that  it  is 
opened  several  times  daily  even  in  winter  for  the  pass- 
age of  small  boats.  This  made  it  impracticable  to  renew 
the  track  girders  outright,  and  it  was  arranged  to  re- 
new the  top  flange  only.  The  flanges  and  plates  on  the 
back  end  of  the  girders  could  be  renewed  and  still  allow 
the  bridge  to  be  partially  opened;  this  done,  a  tem- 
porary splice  between  the  old  and  new  work  could  be 
provided,  the  bridge  rolled  back  past  the  splice,  and 
the  work  on  the  front  end  completed. 

The  new  steel  and  castings  were  furnished  by  the 
King  Bridge  Co.,  of  Cleveland,  and  all  shop  work  pos- 
sible was  done  by  them.  The  old  side  plates  were 
removed  and  sent  to  the  shop  to  be  used  as  templets. 
It  was  necessary,  however,  to  sub-punch  many  of  the 
holes,  later  to  be  reamed  in  the  field;  also,  the  out- 
standing legs  of  the  flange  angles  were  left  blank  and 
drilled  in  the  field  from  the  castings. 

Field  Repairs — The  actual  placing  of  the  material 
was  done  by  the  Ferro  Construction  Co.,  of  Chicago. 
Permission  to  close  the  bridges  to  navigation  was  not 
received  until  .Jan.  24,  1921,  and  the  permit  required 
that  the  bridges  be  restored  to  service  March  15.  Work 
was  at  once  started  on  both  bridges  and  a  large  part  of 
the  time  three  shifts  were  worked,  completing  it  on 
time.  Great  care  was  used  to  align  the  spans  and 
surface  the  tread  plates  properly,  but  no  unusual  diffi- 
culties were  encountered.  As  the  work  developed,  more 
field  work  was  found  necessary  than  at  first  anticipated. 
The  main  posts  wore  found  to  be  badly  crushed  at  the 
bottom,  and  in  order  to  get  proper  bearing  on  the  new 
plates  it  was  necessary  to  cut  off  about  i  in.  and  re- 
.lurface  them  in  the  field.  This  was  done  by  a  motor- 
driven  grinder  mounted  on  a  table  moving  in  two  direc- 
tions, as  shown   in  Fig.  5. 

The  weight  of  the  new  material  applied  was  350,000 
lb.,  and  the  total  cost  was  approximately  $00,000. 


DISTORTED  SEGMENT  GIRDERS  AND  TREADS.  A.VD 
OLD  AND  NEW  TRACK  CONSTRUCTION 


■-/cicfnc- 
Bearing  U|j|  -/ffi^j?^' 

■  ■'?»  ■■^''■ipi.m'A' 

ft^^i'**^         BRID&E 
Old  Section 


New  Section 


If  more  height  had  been  available  the  castings  would 
have  been  made  about  8  in.  deep  to  provide  better  longi- 
tudinal distribution  of  the  load,  but  it  was  felt  that  the 
plates  as  installed  would  give  satisfactoo'  service  during 
the  probable  remaining  life  of  the  structure  as  a  whole. 
While  great  rare  was  taken  in  bending  and  finishing 
the  flange  angles  on  these  segmental  girders  in  order  to 
insure  uniform  bearing  on  the  castings,  it  is  difficult  to 
make  the  bend  sharp  enough  at  the  chord  points  to  give 
bearing  at  the  extreme  end  of  the  castings.  If  it  were 
practical  to  finish  the  top  surface  of  the  upper  castings 
to  an  arc,  it  would  probably  be  well  to  curve  these 
angles 
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Since  the  repairs  were  made,  the  two  bridges  have 
been  in  service  about  one  year,  and  while  no  defects  have 
had  time  to  develop  it  is  believed  that  with  the  reduced 
intensity  of  bearing  and  improved  details  no  further 
trouble  will  be  experienced.  Both  bridges  now  operate 
with  noticeably  less  power  than  before  the  repairs  were 
made. 

Conclusions  As  To  Bascule  Design — While  the  above 
description  may  be  of  general  interest  in  that  it  illus- 


From  what  occurred  at  these  two  bridges,  it  is  prob- 
able that  in  such  rolling-shift  bridges  the  bearing  be- 
tween the  tread  plates  and  the  girders  should  not  ex- 
ceed 8,000  lb.  per  sq.in.,  and  the  bearing  per  inch  width 
of  roller  should  not  exceed  125  times  the  diameter  (in 
inches).  It  is  necessary  to  make  some  assumption  as 
to  the  longitudinal  distribution  of  the  load  from  the 
tread  plates  to  the  girders.  Where  the  castings  ara 
thick  enough  to  prevent  deflection  and  the  load  is  ap- 


l<iM\r,rij    IKiCK    OF   ROLLING-LIFT   BASCULE'S   AND   ITS   REPAIR 


Above : 
Below : 


Fig.  4. 
Fig.    6, 


Crushing  ot  webs,  failure  of  flange 
ting  of  tread  castings,  Bridge  4 


ugles  and  cut-       Above:  Fig.  G.  Grinding  bottom  of  main  post  where  severe  crush- 
ing had  destroyed  the  bearing.  Bridge  2 


Fitting  new   flange  to  segment   girder,   Bridge  2 ; 
new  track  girder  already  in  place 


Below:   Bridg 


4  after  completion  of  repairs  :  new  track  casting 
and  flanges  and  e.xtra  stiffeners 


trates  one  method  of  correcting  defects  which  had 
reached  a  very  acute  stage  in  two  rolling-lift  bridges, 
the  cause  of  the  failure  and  remedies  suggested  by  what 
was  found  here  which  might  be  applied  in  new  designs 
are  perhaps  of  greater  interest  and  importance. 

These  bridges  were  of  an  early  design,  and  among 
the  first  of  the  heavier  railroad  spans  built.  The 
stresses  used  for  bearing  and  rolling  were  probably  at 
that  time  considered  conservative.  The\'  proved,  how- 
ever, to  be  far  in  excess  of  what  should  be  permitted 
under  such  conditions  of  service.  It  must  be  remem- 
bered that  in  such  bridges  of  any  great  length  the  load 
is  heavy  and  is  rolling,  and  almost  in  line  contact  under 
the  roller.  The  metal  in  the  contact  surfaces  is  subject 
to  an  action  similar  (to  use  a  homely  illustration)  to 
that  on  pie  dough  under  the  rolling  pin,  and  is  rolled  out 
in  the  same  manner,  if  to  a  lesser  degree.  This  is 
clearly  shown  in  the  sections  of  the  plates  which  were 
removed. 


plied  near  the  center  of  a  tread  section,  it  would  be 
reasonable  to  assume  a  distribution  along  the  line  of 
shear  or  for  a  length  equal  approximately  to  twice  the 
depth  of  the  casting. 

When  the  load  is  applied  just  at  the  end  of  a  tread 
section  the  longitudinal  distribution  would  be  reduced 
about  one-half  if  the  castings  were  absolutely  fixed  in 
reference  to  the  girder,  but  under  actual  conditions  the 
intensity  of  bearing  at  the  end  of  the  section  probably 
is  considerably  greater  than  the  average.  This  is  partic- 
ularly true  with  shallow  castings,  and  the  old  girders 
removed  showed  clearly  where  the  eiids  of  the  sections 
had  cut  into  the  webs  and  plates  of  the  girders.  On 
some  of  the  recent  bridges  '"  +his  type  the  castings 
have  been  forked  at  the  ends  to  provide  a  partially  con- 
tinuous bearing  over  the  joints,  but  with  perfect  work- 
manship only  50  per  cent  of  the  load  could  be  assumed 
as  carried  over  the  joint  into  the  next  section.  To 
provide  for  this  critical  condition  at  the  ends  of  the  sec- 
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tions  of  the  tread  plates,  it  would  seem  better  to  as- 
sume a  longitudinal  distribution  approximately  equal  to 
the  depth  of  the  castings.  This  would  not  result  in  ab- 
normal sections,  as  for  example,  with  2,000,000  lb.  roll- 
ing load  per  truss  and  the  castings  20  in.  deep  a  total 
width  of  bearing  of  121  in.  would  be  required,  or  6i  in. 
for  each  side  of  the  girder.  The  bearing  width  of  the 
tread  plates,  assuming  a  segmental  girder  radius  of  30 
ft.,  and  based  on  125  D,  would  be  22  in.,  which  is 
practicable. 

Modern  bridges  of  this  type  show  modifications  de- 
signed to  overcome  some  of  the  difficulties  as  experi- 
enced with  the  two  bridges  whose  repair  has  been  de- 
scribed. In  designing  that  portion  of  the  structure 
which  takes  the  rolling  load  (that  is,  the  girders  and 
tread  plate)  for  new  bridges  and  where  possible  for 
the  repair  of  old  bridges,  the  following  points  might 
well  be  given  consideration  as  governing  requirements: 

iHoles  for  I^'fvrned  bo/fs 


•-•-^•--••-^-■f-' 

i^'-^'i 

1  raiKlllr-i  1  v". 

laiaJ 

New  Troad  Costing 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Need  for  National  Standard  in  Motor- 
Vehicle  Legislation 

Sir — The  writer  desires  to  endorse  the  idea  in  the  Feb.  2 
issue  of  Engineering  News-Record,  p.  178,  with  reference 
to  the  advisability  of  establishing  definite  weight  and  speed 
standards  for  motor  vehicles  by  some  national  authority. 
We  must  design  our  roads  to  carry  greater  weight  than  we 
have  used  in  the  past,  and  in  the  design  of  roads  we  should 
adopt  definite  standards  of  weight  and  speed  of  vehicles. 
Otherwise,  the  designs  of  diflferent  engineers  are  bound  to 

/ibfes  fhrl^'fvmet/to/fs 

,.   ■        abouf  3''c.foc 
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o^web  ana  casting 
frsaa casting    New  Tread  Casting 
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'Temponary  ffrliiage 


Bridge  No.  2 


Bridge  No.  4 


FIG.    8.      RENEWALS   AXD   CHANGES   IN   ROLLING    PARTS    OF   TWO    BASCULE   LIFT   BRIDGES 


(1)  Low  bearing  stresses  (as  compared  with  practice 
in  fixed  spans)  at  the  contact  surface  between  the  tread 
plates  and  girders  and  between  the  tread  plates; 

(2)  Symmetrical  arrangement  of  side  plates  of  the 
girder  fianges  about  the  center  of  the  web,  and  placing 
the  center  of  the  webs  of  the  segmental  girders  in  line 
with  center  of  the  webs  of  the  track  girders; 

(3)  Deep  tread  castings  (probabiy  not  less  than  8  in. 
for  light  rolling  loads  ,  so  rigidly  attached  to  the  girders 
as  to  prevent  rocking  and  longitudinal  movement,  so  de- 
signed that  the  bearing  surfaces  between  the  upper  and 
lower  castings  will  be  symmetrical  about  and  directly 
below  or  above  the  webs  of  the  girders,  and  of  such  sec- 
tion that  no  bearing  will  be  imposed  upon  the  outstand- 
ing legs  of  the  flange  angles. 


Uniflow  Engines  Drive  Centrifugal  Pumps 

To  fill  the  Littleton  storage  res'TVoir  of  the  T^findon 
Metropolitan  Water  Board,  England,  from  the  River 
Thames,  uniflow  engines  and  centrifugal  pumps  will  be 
used.  There  will  be  four  pumping  unit«,  each  with  a 
capacity  of  75  Imp.  m.g.d.,  working  against  a  head  of 
37  ft.  and  delivering  water  through  three  72-in.  steel 
force  mains  laid  over  the  reservoir  embankment.  The 
engines  which  are  designed  for  a  2.5  per  cenl  overload, 
will  have  a  total  pump  horsepower  of  3,120.  The  pump- 
ing plant  is  being  built  by  Worthington-Simpson.  Ltd.. 
London,  England.  The  Littleton  reservoir,  now  under 
construction  will  have  a  capacity  of  6i  billion  Imp.  gal. 


vary  greatly,  with  a  consequent  variation  in  the  amount  and 
character  of  the  service  which  the  highway  will  be  able  to 
render. 

If  such  standards  are  not  nationally  established,  how  else 
can  they  be  established?  With  the  advent  of  motor  haulage 
the  sphere  of  action  of  the  vehicle  has  been  transferred 
from  local  and  urban  traffic  to  intercounty  and  interstate 
traffic.  It  is  certainly  an  unfortunate  condition  which  com- 
pels the  owner  of  a  vehifle  engaged  in  such  interstate  traffic 
to  study  the  laws  of  each  state  through  which  he  must 
travel. 

We  note  in  the  daily  papers  an  agitation  that  cities  shall, 
in  order  to  preserve  their  roadways,  establish  standards  of 
weight  and  speed  for  motor  vehicles.  I  consider  such  an 
idea  as  extremely  irrational  and  unfortunate;  not  only 
should  road  rules  be  uniform  within  th"  state,  but  they 
should  be  uniform  throughout  the  country. 

Carrying  the  idea  further,  the  writer  desires  to  begin 
the  agitation  of  another  subject  along  related  lines.  Why 
should  we  not  have  a  nationally  adopted  system  of  high- 
way sign  posts,  guide  posts  and  signals?  The  present  sys- 
tem, at  least  in  Pennsylvania,  is  an  abomination.  The  state 
highway  department  has  its  own  standards  and  each  county 
has  different  standards,  depending  on  the  whim  of  its 
county  road  authorities. 

The  driver  of  a  motor  vehicle  going  along  the  road  with 
his  attention  concentrated  on  the  traffic  conditions  cannot 
derive  the  same  benefit  and  instruction  from  these  varying 
signs  that  he  would  if  a  uniform  system  of  si^ns  were  used. 
There  arc  the  same  reasons  for  such  a  uniform  system  as 
there  are  for  the  present  uniform  system  of  railroad  signals. 

Pittsburgh,  Pa.  l/iuis  P.  Bli  M. 

Feb.   12.  Blum,   Weldin  &   Co., 

Engineers  and  Surveyors. 
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Outlines  Broad  Project  to 
Develop  Cork  Harbor 

Comprehensive  Plan  Aims  to  Establish 

Cork    as    Foremost    National    Port 

of  Irish  Free  State 

Plans  looking-  to  the  establishment 
of  Cork  Harbor  as  a  national  port  of. 
the  Irish  Free  State  have  been  sub- 
mitted to  the  harbor  commissioners  by 
George  F.  Nicholson  of  Seattle,  consult- 
ing engineer  to  the  board. 

The  plans  include  the  construction 
of  a  new  pier,  including  a  warehouse, 
cold  storage  plant,  grain  elevator,  rail- 
way yards  and  mechanical  handling- 
equipment;  a  groin  to  increase  scour 
in  the  mam  channel,  dredging  in  the 
main  channel  and  turning  basin,  im- 
provement of  existing  water-front 
plant,  reclamation  and  development  of 
tidal  flats,  and  completion  of  dredging 
between  Cork  and  Cobh  (Queensto-wn). 
The  estimated  cost  of  these  improve- 
ments is  placed  at  £2,000,000. 

Mr.  Nicholson  recommends  also  that 
the  provisional  government  of  the  Irish 
Free  State  be  requested  to  effect  a 
consolidation  of  the  city  of  Cork  and 
the  tovm  of  Cobh,  and  to  empower  the 
Cork  Harbor  Commissioners  to  con- 
struct and  operate  warehouses,  grain 
elevators,  cold  storage  plants,  coal 
terminals,  tugs,  barges  and  all  other 
harbor  facilities,  to  control  ship-repair 
plants  in  the  harbor,  to  have  jurisdic- 
tion over  water-front  streets,  to  acquire, 
or  at  least  to  control,  water-front  rail- 
way trackage  and  to  establish  a  lease 
period  for  terminal  properties  of  30 
years  subject  to  reappraisement  every 
five  years. 

In  submitting  his  report,  Mr.  Nichol- 
son suggested  that  the  provisional  gov- 
ernment be  requested  to  arspoint  a 
commission  of  three  outside  experts  to 
investigate  and  report  to  the  govern- 
ment as  to  all  the  Irish  ports  in  order 
to  provide  for  intelligent  development 
that  will  meet  most  effectively  and 
economically  the  national  commercial 
needs  of  the  Free  State. 


Machinery  Corporation  Gets 
Large  Brazilian  Contract 

Robert  Morris,  head  of  the  Austin 
Machinery  Corp.  of  Louisiana,  recently 
closed  a  deal  -with  the  Brazilian  Gov- 
ernment whereby  his  company  will 
furnish  about  $4,000,000  worth  of  ma- 
chinery for  use  in  public  improvements 
in  Sao  Paolo,  Brazil.  It  is  possible  that 
in  view  of  the  extensive  public  im- 
provements proposed  for  Brazil  the 
Austin  company  will  secure  further  con- 
tracts. In  such  an  event  it  is  probable 
that  a  branch  office  will  be  established 
either  in  Sao  Paolo  or  Rio. 


New  Engineering  Company  to 

Operate  in  Mexico 

The  J.  G.  White  Engineering  Corp. 
and  the  Raymond  Concrete  Pile  Co.  have 
announced  the  formation  of  the  Ray- 
mond-White Co.  to  engage  as  engineers 
and  contractors  in  Mexico.  The  com- 
pany's office  in  Mexico  City  was  opened 
March  1  under  the  direction  of  S. 
Bradshaw  Jacobs,  vice-president  in 
charge  of  Mexican  operations. 

Consider  $500,000  Bond  Issue 
for  Rhode  Island  Bridges 

The  General  Assembly  of  Rhode 
Island  has  referred  to  the  House  finance 
committee  a  resolution  calling  for  a 
$500,000  bond  issue  for  the  construc- 
tion of  highway  bridges.  If  approved 
by  the  legislature,  the  project  will  be 
submitted  for  ratification  by  popular 
vote  at  next  November's  election. 
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To  Study  Basic  Causes  of 
Unemployment 

The  fundamentals  of  unemployment 
and  control  of  the  business  cycle  are 
to  be  the  subjects  of  a  thorough  in- 
vestigation by  a  special  committee  of 
the  President's  Conference  on  Unem- 
ployment, selected  Feb.  20  at  a  meeting 
in  the  Department  of  Commerce.  Owen 
D.  Young,  vice-president,  General  Elec- 
tric Co.,  New  York,  was  named  chair 
mian.  Joseph  H.  Defrees,  presiderd  of 
the  Chamiber  of  Commerce  of  the 
Unite-d  States,  Clarence  Mott  Woolley, 
president  of  the  American  Radiator 
Co.,  New  York;  Matthew  Woll,  vice- 
president  of  the  American  Federation 
of  Labor;  and  Miss  Mary  Van  Kleeck, 
Russell  Sage  Foundation,  New  York, 
are  the  other  members  of  the  commit- 
tee. Edward  Eyre  Hunt,  secretary  of 
the  President's  Conference  on  Unem- 
ployment was  appointed  secretary  of 
the  new  committee,  and  Wesley  C. 
Mitchell  of  New  York,  field  director  of 
the  investigation. 

The  committee  is  to  report  to  the 
President's  Conference  on  Unemploy- 
ment and  the  public  in  about  six 
months.       

Am.  Soc.  C.  E.  Acts  on 
Amendments 

Ballots  on  six  proposed  amendments 
to  its  constitution  were  canvassed  by 
the  American  Society  of  Civil  Engineers 
at  the  meeting  in  New  York  City  March 
1,  resulting  in  the  adoption  of  those 
three  amendments  which  had  been  sent 
out  -with  a  recommendation  in  favor 
of  their  adoption  and  the  defeat  of  the 
other  three.  In  each  case  the  vote  was 
decisive. 

The  three  amendments  -which  were 
passed  by  substantial  majorities  cov- 
ered: Change  of  the  membership  grade 
of  "associate"  to  "affiliate";  dues  for 
members  residing  outside  of  North 
America;  and  voting  by  zones  or  dis- 
tricts for  vice-presidents  and  directors. 

The  defeated  amendments  included 
one  on  a  proposed  plan  of  electing  offi- 
cers by  local  section  representation; 
pi'ovision  for  an  annual  conference  of 
representatives  of  local  sections  to  con- 
sider the  welfare  of  the  society;  and 
the  establishment  of  local  sections  in 
each  geographical  district  of  the  society 
and  compulsory  membership  in  a  local 
section. 


To  Oppose  Water-Rate  Increase 
by  East  Jersey  Water  Co. 

A  committee  of  mayors  of  New  Jersey 
cities  and  towns  in  the  district  sup- 
plied by  the  East  Jersey,  Passaic,  Mont- 
clair,  and  allied  water  companies  has 
engaged  Cylde  Potts,  consulting  engi- 
neer. New  York  City,  and  John  Milton, 
formerly  city  attorney  of  Jersey  City, 
to  contest  the  proposed  new  schedule 
of  water  rates  filed  by  the  companies 
with  the  New  Jersey  Board  of  Public 
Utilities.  H.  F.  McConnell,  mayor  of 
Montclair,  is  chairman  of  the  mayor's 
committee.  A  public  hearing  is  to  be 
given  by  the  utility  board  at  its  Newark 
offices  on  the  forenoon  of  March  29. 


National  Construction  Conference 
to  Be  Held  in  Chicago 

A  national  construction  conference  is 
to  be  held  in  Chicago,  April  3,  4  and  5, 
under  the  auspices  of  the  National 
Federation  of  Construction  Industries. 
During  the  week  of  the  conference 
numerous  associations  interested  in  con- 
struction are  to  hold  meetings  in 
Chicago.  The  lumber  industry  has  ar- 
ranged for  the  fourth  American  lumber 
congress  on  April  6  and  7  and  various 
national  lumber  associations  will  also 
hold  individual  meetings  during  the 
week.  The  National  Lime  Association 
will  hold  a  district  meeting-  and  other 
bodies  are   making   like  arrangements. 


Water-Supply  Material  Men 
Get  Recognition 

At  the  final  meeting  of  the  season  of 
the  New  York  Section  of  the  American 
Water-Works  Association,  March  2,  in 
New  York  City,  Beekman  C.  Little,  su- 
perintendent of  water-works,  Rochester, 
N.  Y.,  advocated  the  giving  of  greater 
recognition  to  the  associate  members  of 
the  association.  He  pointed  out  that  the 
equipment  and  material  men  had  con- 
tributed much  to  progress  in  the  water- 
works field  by  research  work  along  vari- 
ous lines  designed  to  improve  materials 
and  machinery.  Among  the  instances 
mentioned  was  the  co-operation  of  the 
meter  manufacturers  in  the  standardiza- 
tion of  water  meters.  While  on  the 
subject  of  meters  Mr.  Little  remarked 
that  a  water  meter  sold  to  the  city  of 
Rochester  32  years  ago  by  the  late 
John  C.  Tully  was  still  in  use. 

Frank  T.  Kimball,  secretary.  New 
Rochelle  Water  Co.,  New  Rochelle,  N. 
Y.,  was  elected  as  governor  of  the  sec- 
tion to  succeed  Col.  George  A.  Johnson. 


Johns  Hopkins  School  of  Public 
Healii.  Receives  $6,000,000 

To  place  the  Johns  Hopkins  School 
of  Hygiene  and  Public  Health  on  a 
solid  financial  basis  the  Rockefeller 
Foundation,  New  York  Citv,  has  given 
the  school  $6  000,000.  Money  will  be 
used  partly  as  an  endowment  fund  and 
partly  for  buildings  adjacent  to  the 
Johns  Hopkins  Medical  School  and 
Hospital. 
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Detroit  Engineering  Societies 
Form  Federation 

After  several  years  of  discussion  as 
to  the  advisability  of  establishing  a 
central  association,  engineers,  archi- 
tects, chemists  and  other  technical  men 
of  Detroit  have  formed  a  federation. 
A  federation  of  twelve  societies  was 
effected  Jan.  1  by  the  ratification  of  a 
constitution  and  by-laws,  acceptance  of 
membership  of  the  various  societies,  and 
the  election  of  counselors  by  the  follow- 
ing twelve  bodies:  Deti-oit  Section, 
American  Society  of  Civil  Engineers; 
Detroit  Chapter,  American  Association 
of  Engineers;  Michigan  Chapter,  Ameri- 
can Society  of  Heating  and  Ventilating 
Engineers;  Detroit  Post,  Society  of 
American  Military  Engineers;  Detroit 
Section,  American  Society  of  Mechanical 
Engineers;  Detroit-Ann  Arbor  Section, 
American  Institute  of  Electrical  Engi- 
neers; American  Institute  of  Chemical 
Engineers,  Detroit  Engineering  Society, 
American  Chemical  Society  and  Detroit 
Chemists;  Michigan  Chaptei',  American 
Institute  of  Architects;  Detroit  Section, 
Michigan  Society  of  Architects;  and  the 
Detroit  Chapter  of  the  American  So- 
ciety for  Steel  Treating. 

The  permanent  council  has  elected  the 
following  officers  for  1922:  Chairman, 
P.  W.  Keating;  vice-chairman.  A.  A. 
Meyer;  secretary-treasurer,  Walter  R. 
Meier. 

The  federation  will  fake  an  active  in- 
terest in  all  matters  wherein  engi- 
neering, architectural  and  technical 
subjects  are  important  factors.  The 
council  will  study  the  opinions  of  the 
membership  and  will  assist  in  furnishing 
definite  and  accurate  information  to  tlie 
public.  The  federation  will  offer  its 
assistance  and  advice  to  city  and  state 
officials  whenever  required.  The  aim 
and  pui-pose  of  these  activities  will  be 
the  provision  of  the  most  reliable  tech- 
nical information  for  the  proper  con- 
sideration of  public  improvements  and 
public  undertakings  in  which  all  Detroit 
citizens  are  interested. 


Employment  Among  Engineers  in 
the  New  York  District 

Little  improvement  since  Jan.  1  in  the 
unemployment  situation  is  reported  by 
the  Employment  Ser^ce  of  the  Ameri- 
can Engineering  Council  of  the  Feder- 
ated American  Engineering  Societies. 
The  total  number  of  men  registered  by 
the  service,  wliich  is  located  in  the  En- 
gineering Societies'  Building,  New  York 
City,  up  to  January  was  3,209.  This 
included  those  out  of  work  or  who  were 
filling  temporary  jobs.  During  January 
142  new  registrations  were  received  and 
131  men  obtained  jobs.  The  number  of 
positions  filled  was  186.  An  average  of 
eight  jobs  filled  per  day  is  being  main- 
tained. Most  of  the  unemployed  engi- 
neers are  college  or  technical  school 
graduates  and  some,  have  earned 
salaries  as  high  as  $15,000  per  year. 


Louisiana  Building  Contract 
Commission  Appointed 

The  Legislature  of  Louisiana  at  the 
recent  extraordinary  session  passed  a 
law  creating  a  building  contract  com- 
mission and  clothed  Governor  John  M. 
Parker  with  authority  to  appoint  the 
five  members  who  were  to  compose  it. 
Announcement  has  just  been  made  of 
these  appointees. 

W.  0.  Hart,  a  prominent  attorney  of 
this  city,  is  made  chairman,  with  the 
following  associates:  T.  J.  Grier,  of 
Shreveport,  president  of  the  State  Fed- 
eration of  Labor;  George  J.  Glover,  of 
New  Orleans,  builder  and  contractor; 
W.  W.  Carre,  of  New  Orleans,  lumber 
dealer,  and  W.  B.  Connell,  of  Baton 
Rouge,  banker. 

The  purpose  of  the  commission,  whose 
members  sers-e  without  compensation,  is 
to  investigate  all  bonds  and  codal  pro- 
visions b<'aring  on  building  contracts 
in  this  state,  contractors'  bonds  and 
laborers'  and  material  men's  liens  and 
privileges. 

It  is  also  the  intention  to  make  a 
study  of  similar  legislation  in  other 
states  and  to  give  interested  individuals 
opportunity  of  presenting  their 
views.  A  report  on  the  subjects  so 
nvestlgated  will  then  be  made  by  the 
commission  to  the  legislature  during 
the  first  week  of  the  next  regular  ses- 
sion in  1922. 


Marine  Borers  and  Their 
Work  Shown  in  Exhibit 

The  Committee  on  Marine  Piling 
Investigations  of  the  National  Re- 
search Council,  in  preparation  for 
a  meeting  to  be  held  by  the  Munic- 
ipal Engineers  of  the  City  of  New 
York  in  the  Engineering  Societies' 
Building  on  March  22,  has  collected 
a  large  number  of  specimens  of 
marine  borers  and  their  work. 
These  specimens  represent  a  num- 
ber of  species  of  borers  and  are 
from  various  locations  on  the  At- 
lantic, Gulf  and  Pacific  coasts. 
These  specimens  have  been  placed 
in  the  lobby  of  the  Engineering 
Societies'  Building  for  the  inspec- 
tion of  all  who  are  interested. 

The  committee,  of  which  Col.  W. 
G.  Atwood  is  director,  feels  that  the 
recent  discovery  in  Barnegat  Bay, 
N.  J.,  of  the  same  species  of  teredo 
which  did  such  great  damage  in 
San  Francisco,  makes  the  study 
which  it  is  initiating  of  extreme  im- 
portance in  New  York  and  other 
Eastern  harbors.  This  species,  the 
Teredo  Navalis,  has  not  been  iden- 
tified on  the  Atlantic  Coast  previ- 
ously. It  is  by  far  the  most  de- 
structive of  the  various  species. 


Zoning  and  Traffic  To  Be  Taken 
Up  at  Indianapolis 

Zoning  and  traffic  problems  will  be 
considered  early  this  year  by  the  City 
Planning  Commission  of  Indianapolis 
and  consultants  engaged.  Lawrence  V. 
Sheridan  is  executive  secretary  of  the 
commission. 

Tax  Exemption  of  New  Dwellings 
Upset  in  New  Jersey 

The  New  Jersey  statute  of  1920  au- 
thorizing exemption  from  taxes  for 
five  years  of  new  dwellings  erected  dur- 
ing the  year  ending  Oct.  1,  1922,  has 
been  declared  unconstitutional  by  the 
State  Supreme  Court  (Julius  Koch 
against  Essex  County  Board  of  Tax 
Equalization).  The  court  holds  that  the 
exemntion  of  new  dwellings  violates  the 
constitutional  provision  that  all  property 
must  be  assessed  for  taxation  under 
general  laws  and  uniform  rules,  ac- 
cording to  its  time  value.  Reversal 
of  the  opinion  by  the  Court  of  Error 
and  Appeals  is  a  possibility  but  is  not 
considered  likely. 


Wisconsin   Societies   Plan 
Registration  Co-operation 

Engineers  Urge  i'assage  of  ISill — Other 
Matters  Discussed  at  Society 
Meeting  in  .Madison 
Registration  of  engineers  in  Wiscon- 
sin was  approved  by  the  Engineering 
Society  of  Wisconsin  at  its  meeting 
Feb.  24  and  25  at  Madison.  For  this 
purpose  and  for  other  engineering 
problems  of  state-wide  interest  the 
organization  voted  to  co-operate  with 
other  technical  societies.  Affiliation 
with  other  organizations  in  the  state 
is  to  be  studied  by  a  committee.  Con- 
sideration of  joining  the  Federation  ot 
American  Engineering  Societies  was 
put  over  for  another  year.  In  urging 
registration  P.  H.  Connolly,  chairman 
of  a  committee  which  brought  in  a 
new  draft  of  the  bill,  which  failed  to 
pass  at  the  last  session  of  the  legisla- 
ture, stated  that  Wisconsin  was  sur- 
rounded by  states  which  had  such  laws. 
In  consequence  the  incompetents  couia 
practice  in  Wisconsin  while  the  com- 
petent consultants  of  Wisconsin  were 
under  a  handicap  when  they  sought 
business  in  other  states.  Although  the 
legislature  does  not  meet  until  next 
winter,  the  secretary  was  instructed  to 
name  engineers  in  the  various  political 
sub-divisions  to  make  the  acquaintance 
of  every  legislator  and  if  possible 
secure  his  support  of  the  bill. 

Attendance  Was  250 

The  society  is  in  flourishing  condition, 
having  increased  its  membership  from 
50  five  years  ago  to  210  now.  Aboii 
250  engineers  and  guests  attended  th  • 
dinner-meeting  which  was  given  jointly 
with  the  Technical  Club  of  Madison. 
Daniel  W.  Mead,  consulting  engineer, 
Madison,  addressed  this  meeting  o  i 
"Engineer  Ethics"  which  he  interpreted 
tersely  by  the  term  "square  deal."  \ 
committee  was  authorized  to  draw  up  a 
code  of  ethics. 

Following  a  plea  for  funds  for  the 
Land  Marks  Commission  by  J.  G.  D. 
Mack,  state  engineer,  $50  was  appro- 
priated in  connection  with  a  marker 
of  the  site  of  the  first  electric-light 
installation  at  Appleton  in  August, 
1882. 

Of  technical  interest  to  the  civil  engi- 
neer were  papers  on  roads,  land  drain- 
age and  hridee  construction. 

A.  R.  Hirst,  chief  engineer.  Wiscon- 
sin Highway  Commission,  outlined  the 
state's  1022  road  program. 

A  general  discussion  on  specificatiins 
was  precipitated  by  Prof.  E.  R.  Jrn"8 
of  the  University  department  of  agri- 
cultural engineering.  A  comm.ttee  on 
drainage  was  authorized  to  study  drain- 
age contracts  and  specifications  and  to 
submit  approved  forms  next  year. 

The  .society  urged  the  enactment  of 
a  law  whereby  plats  showing  drainaiic 
and  other  surveys  may  be  recorded  for 
the  benefit  of  the  land  owner  as  only 
county  surveyors  can  now  record  re- 
sults of  surveys. 

L.  J.  Klug,  consulting  engineer,  Mil- 
waukee, desrrib<'d  the  methods  used  in 
the  cnnstnirlinn  of  the  1.385-ft.  North 
Avenue  reinforced-conrrctc  arch  bridge 
in  Milwaukee.  Speed  was  essential  he- 
rau.ie  of  a  threatened  $200,000  suit  by 
ice  companies  which  were  apprehensive 
that  the  lowered  w.iter  Ifvel  carried 
behind  n  dam  below  the  bridge  would 
interfere  with  their  ire  harvest.  T" 
expedite  progress  on  the  piers  nil  form 
timber    wag    designed    in    the    drafting 
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room,  cut  in  the  shop  and  each  piece 
numbered.  It  was  stored  on  the  old 
bridge  above  the  piers  and  quickly 
dropped  into  place  with  a  minimum  of 
carpenter  work  as  soon  as  the  excava- 
tion was  completed.  The  two  ribs  of 
each  of  the  three  main  arches  were 
cast  separately  over  structural  steel 
trusses  fabricated  on  the  job.  After  a 
setting:  period  of  28  days  forms  under 
the  first  set  of  arches  were  struck.  It 
required  only  10  hours  to  lower  the 
trusses  roll  them  transversely  and  jack 
them  to  position  ready  for  the  concrete 
for  the  second  set  of  ribs. 

The  officers  elected  for  the  ensuing- 
year  are  as  follows:  President,  Jerry 
Donohue;  vice-president,  John  C. 
White;  new  trustees,  C.  I.  Corp  and  A. 
L.  Hillis;  secretary-treasurer,  Leonard 
S.   Smith,   Madison. 


American  Association  Employ- 
ment Report  for  January 

Applications  for  employment  to  the 
American  Association  of  Engineers  in 
January  numbered  1,872.  A  year  ago 
they  were  2,192  and  in  December,  1921, 
they  numbered  1,877.  Of  the  January 
figure  the  Chicago  office  received  170, 
New  York  and  New  Jersey  100,  Los 
Angeles  100  and  northern  California 
140. 

Positions  received  were  323  in  Jan- 
uai-y,  652  a  year  ago  and  308  in  Decem- 
ber, 1921.  Men  referred  numbered  156 
in  January,  274  one  year  ago  and  175 
in   December,    1921. 


Vanderbilt  University  to 
Build  Stadium 

Vandei'bilt  University,  Nashville, 
Tenn.,  has  through  the  co-operation  and 
assistance  of  the  Alumni  Association 
and  the  Nashville  Chamber  of  Com- 
merce, raised  $150,000  for  the  erection 
of  a  concrete  stadium.  Freeland, 
Roberts  and  Acker,  Nashville,  have  been 
selected  as  designing  engineers,  and 
Hart  and  Nevins,  also  a  Nashville  firm, 
will  take  care  of  the  architectural 
features  of  the  project.  Construction 
is  expected  to  start  this  spring.  It  is 
hoped  that  the  structure  will  be  com- 
pleted in  time  for  the  opening  of  the 
football  season. 


New  Railroad  Valuations 
Announced 

Additional  tentative  valuation  of 
common  carrier  properties,  as  of  June 
30,  1916,  have  been  handed  do^vn  re- 
cently by  the  Interstate  Commerce 
Commission. 


Gets  Option  on  Spruce  Railroad 

E.  S.  Grammer,  Seattle,  head  of  the 
Admiralty  Logging  Co.,  has  been 
granted  an  option  for  the  purchase  of 
the  U.  S.  Spruce  Production  Corpora- 
tion's railroad,  built  during  the  war  on 
the  Olympic  Peninsula;  he  expects  to 
close  the  option  and  take  over  the  prop- 
erty within  the  next  month  or  six  weeks. 
The  option  also  covers  the  big  sawmill 
that  the  spruce  corporation  built  at 
Port  Angles  to  be  operated  in  con- 
nection with  the  railroad.  The  purchase 
price  agreed  upon  has  not  been  made 
public,  but  it  is  stated  that  negotiations 
have  been  based  upon  a  price  of  $1,500,- 
000  for  both  properties. 

The  government  railroad,  known 
among  lumbermen  as  the  "spruce  rail- 
road" is  36  miles  long,  and  is  estimated 
to  have  cost  the  government  about 
$4,000,000.  It  has  never  been  operated 
except  to  transport  construction  mate- 
rials. The  saw  mill  was  about  90  per 
cent  completed  when  the  armistice 
came,  and  much  of  the  machinery  and 
equipment  is  at  Vancouver,  Wash.  It  is 
estimated  to  have  cost  the  government 
approximately  $1,200,000,  and  was 
planned  to  cut  400,000  ft.  in  8  hr. 
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Name  of   Road 

Boston  Terminal  Company 

Chicago,  Indianapolis  &  Louis-v-ille  Ry.  Co. . 
Indianapolis  &  Louis\Tlle  Ry.  Co. .  . 
Charleston  &  Western  Carolina  Ry.  Co. . . 
New  York,  Philadelphia  &  Norfolk  R.  R.  Co... 

Nelson  &  Albemarle  Ry.  Co 

New  York,  Ontario  and  Western  Ry.  Co 

Louisville  &  Jeflersonville  Bridge  Co. 
Rock  Island-Frisco  Terminal  Ry.  Co,     . 
Southern  Illinois  &  Missouri  Bridge  Co, 

Ulster  &  Delaware  Railroad  Co 

Sandy  River  &  Rangeley  Lakes,  Railroad,    , 

New  Mexico  Central  R.  R.  Co 

Southern  Ry.  in  Mississippi. 

Indiana  Stone  Railroad  Co. 

Little  Rock,  Maumelle  &  Western  R.  R.  Co, . 

Rhode  Island  Company   

Pecos  Valley  Southern  Ry.  Co 

Norwood  &  St.  LawTcnce  R.  R.  Ci.. 

Norfolk  and  Portsmouth  Belt  Line 

Chesapeake  Western  Railway 

Baltimore  &  Sparrows  Point  R.  R,  Co, 

East  Jersey  Terminal  Co 

Paris  &  Mt.  Pleasant  R.  R.  Co 

Sault  Ste.  Marie  Bridge  Co.. 

Artesian  Belt  Railroad 

Rome  and  Clinton  Railroad  Co. . 

Utica,  Clinton  &  Binghamton  R.  R.  Co 

Wharton  Valley  Ry.  Co 

Ontario,  Carbondale  &  Scranton  Ry,  Co. ,  , 

Pecksport  Connecting  Ry.  Co 

EllensWlle  &  Kingston  R.  R.  Co 

Port  Jervis  &  Summitville  R.  R.  Co 

Central  Union  Depot  &  Ry.  Co.  of  Cincinnati. 

Butler  County  R.  R.  Co 

Tuckerton  R.  R.  Co 

Durham  &  South  Carolina  R.  R.  <"" 

Rossb'n  Connecting  R.  R.  Co. , 

Augusta  Union  Station  Co 

Angolk  Transfer  Co 

Cape  Charles  R.  R.  Co 

Pickens  R.  R.  Co 

Virginia  Southern  R.  R.  Co.. . 

Ft.  Worth  Union  Station  Co 

Waupaca-Green  Bay  Ry..,M a 


Final 

Value 

New    depreciation 

$19,910,500 

$6,527,116 

$5,224,722 

27.270.223 

9,654.015 

7,841,230 

1,900,000 

2,033,367 

1,748,523 

10,402.096 

9,814,315 

7,469,440 

10,976,927 

11,465,512 

8,549,839 

141,825 

150,172 

123,113 

34,495,193 

37,481,743 

28,902,147 

2,977,210 

2,371,227 

1,630.139 

2.006,781 

589,868 

499,(89 

3,182,660 

3,374,016 

2.968,974 

6,468,019 

6,825,669 

5,536,780 

1,359,427 

1,585,417 

1,242,202 

1,365,024 

.  1,621,448 

1,271,082 

4,470.534 

5,276,956 

3,740,805 

550,000 

579,604 

519,919 

300.530 

307,975 

249,816 

310,000 

369,816 

251,508 

373,409 

^20,356 

312,238 

533,078 

573,369 

466,528 

971,831 

895,663 

668,146 

343,837 

380.303 

306,628 

349,237 

317,369 

229,997 

359,390 

434,704 

332,025 

813,771 

797,589 

625,666 

500,750 

564,811 

435,378 

443,281 

492,452 

387.562 

405,000 

442,692 

367,796 

1,275,000 

i, 341,073 

1,089,312 

200,000 

232,352 

186,304 

6,250,000 

6,047,536 

5,187,957 

100,000 

108.092 

87,789 

900,000 

994,637 

765,533 

875,000 

1.031,208 

842,128 

670,808 

704,947 

513,023 

907,490 

1,022,852 

831,022 

503,946 

577,244 

458,391 

460,796 

544,430 

426,213 

230,000 

108.924 

85,188 

193,649 

1  50,400 

129,268 

160,000 

186.161 

149,514 

143,412 

114,670 

84,816 

126,426 

131,325 

103,798 

127,551 

148,264 

119,938 

210,230 

89,122 

60,207 

114,201 

123,530 

100,652 

Liabilities 
(Capital  Stock 

plus 

Long  term  debt) 

$15,000,000  00 

33.710,930  00 

1,939,902  73 

6,900,ODO  00 

6,800,000  00 

385,000  00 

88,245,982  84 

5,925.000  00 

3,890,000,00 

3,270,045  67 

4,900,000  00 

1,177,000  00 

8,250,000  00 

886,148  76 

431,909  40 

391,493  57 

203,800  00 

445,000  00 

446,000  00 

486,308,51 

2,838,600  00 

150,000  00 

257,000,00 

675,000,00 

1,856,969  31 

70,000  00 

345,3b0  00 

1,649,224  00 

145,000  00 

3,000,000  00 

80,060  50 

950,000  00 

560,000  00 

962,500  00 

355,000  00 

652,241  54 

800.000  00 

149,118  15 

300,000  00 

75,000  00 

131,000  00 

115,000  00 

43,000  00 

91,866.05 

130,400  00 


Seawall  and  Boulevard  Project 
Planned  at  Tampa 

Four  miles  of  boulevard,  bordering  on 
Hillsborough  Bay,  is  almost  sure  to  be 
an  aftermath  of  the  recent  storm  that 
struck  Tampa,  Fla.,  washing  away  a 
part  of  the  brick  pavement  that  com- 
posed the  highway  to  Ballast  Point 
Park.  The  work  includes  a  seawall,  a 
fill,  a  parkway,  two  8-ft.  sidewalks  and 
two  24-ft.  roadways.  It  is  planned  to 
issue  $3,000,000  in  county  bonds  for  this 
work  and  54  miles  of  pavement  in  other 
sections  of  the  county. 

The  project,  first  urged  by  the  Board 
of  Trade  in  Tampa  has  been  endorsed 
by  every  civic  organization  in  the 
county  and  the  county  commissioners 
have  tentatively  promised  to  permit  che 
county  to  vote  on  the  bonds  for  the 
project  some  time  this  month.  J.  J. 
Hedrick  is  the  county  engineer  and  has 
prepai-ed  the  preliminai-y  plans. 

The  city  of  Tampa  already  has  a 
40-ft.  boulevard  drive  with  two  8-ft. 
sidewalks  and  a  concrete  seawall  for 
two  miles  of  the  way  within  the  city 
limits.  

Pamphlets  on  Engineering 
Subjects  Available 

At  diflferent  times  Engineering  News- 
Record  has  prepared  for  distribution 
reprints  of  certain  classes  of  articles. 
There  are  in  stock  several  hundred 
copies  of  each  of  these  pamphlets,  sub- 
stantially bound  in  stiff-board  covers. 
Since  they  have  value  in  the  right 
hands,  Engineering  News-Record  will 
be  glad  to  send  copies  to  its  readers, 
as  long  as  the  supplies  last,  on  receipt 
of  25c.  per  copy  in  stamps  to  cover 
postage  and  handling  charges. 

The  pamphlets  available  are: 

Building  Subways  in  New  York — A 
series  of  articles  printed  in  1915  and 
written  by  Fred  Lavis  from  studies 
made  especially  for  Engineering  News. 
It  covers  the  details  of  the  design  and 
construction  of  the  New  York  subways, 
and  contains  data  regarding  the  organi- 
zation and  personnel  of  the  engineer- 
ing staff.  Included,  also,  is  a  descrip- 
tion of  the  design  of  the  new  elevated 
railway  structures  of  the  New  York 
Rapid  Transit  System,  written  by 
Maurice  E.  Griest,  former  assistant  de- 
signing engineer  of  the  Public  Service 
Commission.  The  pamphlet  contains  13 
pages,  is  9  X  12  in.  in  size,  and  is  well 
illustrated. 

American  Engineers  Behind  the  Bat- 
tle Lines  in  France — A  series  of  nine- 
teen articles  (reprinted  in  1918)  upon 
the  operations  of  American  engineer 
units  in  France,  written  by  Robert  K. 
Tomlin,  Jr.,  associate  editor,  and  for- 
mer war  correspondent  of  Engineering 
News-Record.  This  pamphlet  should  be 
a  valuable  addition  to  the  library  of  any 
one  who  served  .in  the  American  Expe- 
ditionary Forces.  It  is  9  x  12  in.  in  size 
and  contains  91  well-illustrated  pages. 

The  Engineer  in  Field  and  Office — A 
collection  of  short-cuts  culled  from 
practically  every  branch  of  civil  engi- 
neering, presented  in  short  articles  or 
notes.  The  164  pages  of  text  and  illus- 
trations cover  fourteen  groups  of  sub- 
jects. The  articles  in  each  group  stress 
design  and  construction  equally.  In 
the  highway  engineering  group,  for  ex- 
ample, there  are  nineteen  separate 
items.  The  pamphlet  measures  6x9 
in.  and  was  published  in  1918. 
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Plan  Drainage  Program  in  Texas 

A  movement  is  under  way  to  form  a 
pennanent  organization  and  pi'epare  a 
permanent  prog-ram  for  the  drainage 
and  improvement  of  the  coastal  coun- 
ties of  Texas.  A  meeting  of  all  in- 
terested parties  was  held  in  Houston, 
Texas,  Feb.  8  and  9  at  which  L.  A. 
Jones,  senior  drainage  engineer,  repre- 
sented the  Public  Roads  Bureau.  The 
Association  plans  to  ask  the  coopera- 
tion of  the  department  in  studying  the 
situation  and  preparing  a  plan  for  de- 
velopment. 

Engineering  Council  Executive 
Board  to  Meet  in  Chicago 

The  Executive  Board  of  the  Engineer- 
ing Council,  Federated  American  En- 
gineering Societies,  will  hold  a  meeting 
at  the  headquai'ters  of  the  Western 
Society  of  Engineers,  Chicago,  March 
10.  A  wide  range  of  subjects  will  be 
discussed,  embracing  both  technical  and 
public  service  matters.  Dean  Mortimer 
E.  Cooley,  of  the  University  of  Michi- 
gan, president  of  the  council,  will 
preside. 

In  the  evening  the  Michigan  Engi- 
neers Club  of  Chicago  will  give  a  dinner 
in  honor  of  Dean  Cooley  and  President 
Marion  Le  Roy  Burton,  at  which  func- 
tion the  members  of  the  Executive 
Board  of  the  Council  will  be  guests. 


New  York  Ship  Canal 

Again  Projected 

A  bill  has  been  introduced  into  the 
House  of  Representatives  by  Repre- 
sentative Reed  of  New  York  to  incor- 
porate the  Lakes-to-Hudson  Ship  Canal 
Co.,  which  grants  to  Millard  F.  Bowen 
and  his  associates  the  rights  in  a 
corporation  which  is  to  build  and 
operate  a  canal  cut  around  Niagara  on 
the  American  side  between  Lake  Erie 
and  Lake  Ontario,  starting  again  just 
east  of  Oswego,  down  to  the  Hudson 
River  just  south  of  Albany.  The  com- 
pany is  to  have  all  the  water  rights  on 
the  canal  to  the  extent  of  the  use  of 
26,000  sec.ft.  of  water. 


Propose  Bridge  to  Shorten  Ferry 
Trip  on  San  Francisco  Bay 

The  San  Francisco  &  Oakland  Ter- 
minal Rys.  has  made  application  to 
heads  of  the  denartments  of  war,  com- 
merce and  the  navy,  at  Washington, 
D.  C,  for  permission  to  extend  its  East 
Bay  terminus  to  Goat  Island.  This,  it 
is  stated,  would  shorten  the  water  trip 
by  IJ  miles  and  would  reduce  the  time 
on  the  ferry  from  20  to  10  min.  The  com- 
pany would  be  willing,  it  is  stated,  to 
to  build  whatever  type  of  bridge  govern- 
ment authorities  require  and  in  a»I<li- 
tion  to  the  rail  lines  would  provide  a 
roadway  to  make  the  Goat  Island 
terminal  accessible  to  vehicular  traffic. 

The  present  fill  would  be  extended  as 
far  as  praotirable  and  the  terminal  on 
the  island  would  be  built  on  the  north 
side  where  there  are  shoal  waters  that 
could  readily  lie  reclaimed  for  terminal 
purposes.  The  application  expresses  a 
\*'illingn<~«,'i  either  to  finance  the  entire 
project  or  bo_  join  with  other  transporta- 
tion rompanie.i  in  a  joint  terminal  pro- 
(rrani.  The  plan  rs,  in  principle,  the 
same  as  that  suggested  by  Admiral  .1.  L. 
J)i>Tie,  formerly  stationed  at  San  Fran- 
cisco as  commandant  of  the  Twelfth 
Naval  Diitrict. 


Zoning  Integrity  Upheld  by  Court 
in  New  York  City 

The  Appellate  Division  of  the  New 
York  Supreme  Court  has  upheld  the 
decision  of  a  Supreme  Court  judge 
favorable  to  the  effort  of  J.  P.  Morgan 
and  other  property  owners  to  prevent 
the  putting  up  of  a  seven-story  office 
building  on  a  portion  of  Madison  Ave., 
New  York  City,  that  had  been  placed 
in  the  residence  district  by  the  Board 
of  Estimate  and  Apportionment,  which 
is  the  zoning  authority  of  New  York 
City.  Both  courts  held  that  the  City 
Board  of  Appeals  had  encroached  upon 
the  authority  of  the  Board  of  Estimate 
in  granting  the  Astor  Estate  a  permit 
for  a  business  block.  It  is  expected  that 
the  case  will  be  carried  to  the  Court 
of  Appeals  of  New  York  State. 


New  Orleans  Engineers  Organize 

Engineers  of  New  Orleans  have  or- 
ganized an  engineers'  club,  the  pui-pose 
of  which  is  the  development  of  a  fra- 
ternal spirit  among  engineers  of  the 
vicinity  through  the  medium  of 
luncheon-meetings.  The  meetings  are 
to  be  held  on  the  third  Monday  of  each 
month.  At  the  first  meeting  in  Feb- 
ruary there  were  sixty-five  membei's 
present  representing  the  following  so- 
cieties: American  Society  of  Civil  Engi- 
neers, Louisiana  Engineering  Society, 
American  Society  of  Mechanical  Engi- 
neers, American  Chemical  Society,  and 
the  American  Association  of  Engineers. 
The  following  officers  were  elected: 
president,  Ole  L.  Olsen;  vice-president; 
J.  F.  Coleman;  secretary,  F.  A.  Muth; 
and  treasurer,  J.  F.  Villavasso. 


Two  Lumber  Companies  Build 
Railroads  in  California 

Two  standard-gage  railroads  are  now 
being  built  in  California  for  lumber 
companies;  one  18  mi.  long  in  northern 
California  for  the  Hutchinson  Lumber 
Co.  and  the  other  55  mi.  long  in  the 
Southern  end  of  the  San  Joaquin  Val- 
ley under  the  name  of  the  "Minarets  and 
Western  R.  R."  The  former  extends 
from  a  junction  with  the  Western  Pa- 
cific R.  R.  at  Bidwell  up  a  fork  of  the 
Feather  River  througn  very  rough 
country.  On  part  of  the  line  the  cost 
of  the  grading  is  reported  to  have 
amounted  to  $140,000  per  mile.  The 
main  crossing  of  the  Feather  River  is 
to  be  effected  by  a  120-ft.  girder  span. 
The  falsework  for  this  bridge  is  in  place 
and  will  be  used  to  support  the  track 
until  the  steel  is  placed.  Grading  on 
the  entire  line  is  practically  complet»'d 
and  about  5  mi.  of  the  track  has  been 
laid.  An  18-mi.  extension  of  this  same 
line  is  pending.  W.  A.  Bechtel  of  San 
Francisco  is  the  contractor. 

Th"'  other  railroad  leaves  the  San 
Joaquin  &  Eastern  R.  R.  at  Friant, 
crosses  the  San  Joaquin  River  and  ex- 
tends along  that  stream  for  sorne  B5  mi. 
Of  this,  .?.")  mi.  is  to  be  operated  as  a 
comnmn  carrier  and  20  ni.  as  a  logging 
railroad.  The  river  crossing  is  made 
up  of  !i  trr'Stle  approach,  several  girder 
spans  totaling  190  ft.  in  length,  and  a 
IBO-ft.  truss.  The  bridge  is  under  con- 
tract to  the  Mercer-Fraser  Co.  of 
Eureka,  Cal.,  and  is  to  be  completed  by 
next  .J-une.  The  entire  line  is  to  be 
finished  within  a  year.  The  rails  for 
this  line,  varymg.  from  60  to  75  lb.  in 
weight,  have  been  purchased  from  a 
Belgian  steel  company. 


Want  More  Money  for  Mississippi 

It  having  become  evident  that  the 
$45,000,000  authorized  for  flood  control 
on  the  lower  Mississippi  will  not  be 
sufficient  to  bring  the  entire  levee  line 
up  to  the  standard  prescribed  by  the 
Corps  of  Engineers,  an  effort  now  is 
being  made  by  the  senators  and  repre- 
sentatives from  the  Mississippi  Valley 
to  secure  legislation  to  authorize  an 
additional  sum  for  that  purpose.  Due  to 
the  increase  in  the  cost  of  labor  and 
materials  after  the  $45,000,000  was 
authorized  in  1916  the  money  which 
was  expended  has  not  gone  as  far  as 
had  been  estimated.  Nevertheless  a 
great  deal  of  work  has  been  done  and 
the  weakest  point  in  the  whole  levee 
line  in  the  lower  Mississippi  Valley  is 
stronger  than  the  strongest  point  in 
1912.  

Co-operation  Asked  in  Studying 
Winter  Cholera  Outbreaks 

An  inquiry  into  the  nature  and  causes 
of  so-called  "winter  cholera"  or  "in- 
testinal influenza"  ascribed  to  polluted 
water  supplies  is  planned  by  the  labor- 
atory of  the  Department  of  Hygiene  and 
Bacteriology  of  the  University  of  Chi- 
cago. Dr.  J.  C.  Geiger,  of  the  U.  S. 
Public  Health  Service,  has  been  detailed 
to  the  laboratory  named  to  co-operate 
with  Dr.  Edwin  0.  Jordan  in  the  in- 
vestigation. Owing  to  the  brief  course 
of  these  outbreaks  the  earliest  possible 
notice  of  any  such  occurrence  is  needed 
for  this  investigation.  Consequently 
Prof.  Jordan  requests  water-works  of- 
ficials and  others  in  a  position  to  know 
of  these  outbreaks  to  wire  him  a  notifi- 
cation as  soon  as  possible  at  his  ex- 
pense. 

Lock-Bar  Pipe  To  Be  Fabricated 

in  Pittsburgh  District 

The  East  Jersey  Pipe  Co.  has  entered 
into  an  agreement  with  the  Riter-Con- 
ley  Co.,  whereby  "Lock-Bar"  steel  pipe, 
which  has  been  exclusively  controlled 
by  the  former  company  since  its  intro- 
duction into  this  country  in  1905,  will 
hereafter  be  fabricated  in  the  Pitts- 
burgh district  by  the  Riter-Conley  Co. 
The  sale  of  "Lock-Bar"  pipe  will  con- 
tinue to  be  exclusively  in  the  hands  of 
the  East  Jersey  Pipe  Co. 


Flood  Damage  Held  to  Be 
"Act  of  God" 

On  the  theory  that  the  flood  that 
swept  through  the  Stuck-Puyallup 
Valley,  between  Tacoma  and  Puyallup, 
Wash.,  in  December,  1917,  was  an  "act 
of  God"  and  not  attributable  to  the 
negligence  of  man,  a  jury  in  the  Supe- 
rior Court  in  Tacoma  recently  returned 
a  unanimous  verdict  in  favor  of  King 
and  Pierce  counties  in  a  suit  for  160,000 
damages  brought  by  Henry  Condor  as 
receiver  for  the  Tacoma  Meat  Co.  The 
receiver  asked  damages  on  the  ground 
that  the  com)iaiiy's  loss,  when  its 
buildings  were  swept  away,  was  the 
result  of  neglif 'K'c  and  carelessness 
on  the  part  of  tlinsc  engaged  on  the 
inter-county  imi""vi'nient  project,  then 
being  carried  forward  on  the  lower 
Puyallup  River  Engineering  experts 
for  the  two  count ii's  were  R.  H.  Thom- 
son. W.  H.  Nelson,  W.  J.  Roberts. 
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Am.  Soc.  C.  E.  to  Discuss  Many 
Phases  of  Flood  Problem 

For  its  spring  meeting  to  be  held  at 
the  Engineers'  Club,  Dayton,  Ohio, 
April  5-7,  the  American  Society  of 
Ci\'il  Engineers  has  announced  the  fol- 
lowing program  on  the  general  sub- 
ject of  "Flood  Problems": 

April  5,  10  a.  m. — Symposium  on 
flood  problems:  "Flood  Conditions  in 
Canada,"  by  J.  G.  Sullivan,  president, 
Engineering  Institute  of  Canada;  "Re- 
lation of  Federal  Government  to  Na- 
tional Flood  Problems,"  by  Major-Gen. 
Lansing  H.  Beach,  Chief  of  Engineers, 
U.  S.  Arniy. 

April  5,  2  p.  m. — '"Flood  Problems  in 
China,"  by  John  R.  Freeman,  president. 
Am.  Soc.  C.  E.;  "Methods  of  Flood  Pre- 
vention in  the  Mississippi  Valley,"  by 
J.  A.  Ockerson,  membei",  Mississippi 
River  Commission;  "Relation  of  Flood 
Problems  to  Power  and  Irrigation  De- 
velopment in  the  Rocky  Mountain 
States,"  by  A.  P.  Davis,  director,  U.  S. 
Reclamation  Sei-\'ice;  "Flood  Preven- 
tion Methods  on  the  Pacific  Slope,"  by 
C.  E.  Grunsky,  vice-president,  Am.  Soc. 
C.  E.,  and  "Standing  Waves  in  Rivers," 
by  N.  C.  Grover,  chief  hydraulic  engi- 
neer, U.  S.  Geological  Survey  Washing- 
ton, D.  C.  These  papers  will  be  fol- 
lowed by  10-min.  discussions  led  by  J. 
B.  Challies,  director,  Dominion  Wt'ter 
Power  Branch,  Department  of  the 
Interior,  Ottawa,  Canada;  Morris 
Knowles,  consulting  engineer,  Pitts- 
burgh; HaiTison  P.  Eddy,  consulting 
engineer,  Boston;  George  M.  Lehman, 
engineer  Department  of  Internal  Af- 
fairs for  Pennsylvania,  Harrisburg,  Pa, 

April  5,  8:15  p.  m. — "Flood  Problems 
of  the  Miami  Valley  and  Their  Solu- 
tion," papers  by  Arthur  E.  Morgan, 
former  chief  engineer,  and  Charles  H. 
Paul,  chief  engineer,  Miami  Conserv- 
ancy District. 

For  April  5  and  6  excursions  to  the 
Miami  Conservancy  District's  works 
and  elsewhere  have  been  an-anged.  At 
a  smoker  April  6  Col.  E.  A.  Deeds  will 
speak  on  "Human  Phases  of  the  Miami 
Conservancy  Project." 

New  Plan  to  Pool  Freight  Cars 
and  Terminals  Opposed 

Commenting  on  the  plans  recently 
proposed  by  the  National  Association 
of  Owners  of  Railroad  Securities  for 
the  formation  of  a  central  agency  to 
pool  the  freight  cars  of  the  country, 
Daniel  Willard,  president  of  the  R  &  O. 
R.R.,  has  told  the  Interstate  Commerce 
Commission  that  the  desired  ei.ds  are 
now  effected  through  the  co-operation 
of  that  body  and  the  American  Rail- 
way Association.  In  his  opinion  "noth- 
ing could  be  gained  by  substituting  an 
experimental  agency  for  one  v/ell-tried." 

Referring  to  joint  use  of  terminals 
and  other  facilities,  Mr.  Willard  filed 
a  statement  which  showed  that  of  128 
railway  systems  operating  229,000 
miles  of  line:  107  reported  a  total  of 
1,280  passenger  stations  used  jointly,  95 
reported  a  total  of  555  yards  used 
jointly,  and  64  reported  a  total  of  554 
large  bridges  used  jointly.  According 
to  Mr.  Willard  reports  also  show  that 
3,179  separate  passenger  stations  are 
used  jointly  by  two  or  more  railways, 
that,  394  passenger  stations  are  used 
jointly  by  3  or  more  railways,  that  105 
are  used  by  four  or  more,  that  54  are 
used  by  5  or  more  railways,  and  that 
16,251  miles  of  track  are  Hsed  jointly. 


Philadelphia  Engineers  Hold  Joint 
Meeting  on  Zoning 

Actuated  in  part  by  the  hostility  to 
restricting  the  height  of  buildings  in 
the  central  business  district  of  Phila- 
delphia, which  led  the  City  Council  to 
strike  the  central  district  from  the  ordi- 
nance submitted  to  it  last  October  by 
the  Philadelphia  Zoning  Commission, 
the  local  sections  of  the  American  So- 
ciety of  Civil  Engineers  and  the  Amer- 
ican Society  of  Mechanical'  Engineers, 
with  the  Engineers'  Club  of  Phila- 
delphia, the  local  chapter  of  the  Amer- 
ican Institute  of  Architects,  and  the 
Real  Estate  Board  held  a  joint  meeting 
March  6  on  "Zoning  and  Its  Relation  to 
City  Development."  Addresses  were 
made  by  Lawson  Purdy,  who  was  vice- 
chairman  of  the  New  York  Zoning  Com- 
mission, B.  A.  Haldeman,  formerly  city 
plann-ng  engineer  with  the  Philadelphia 
Bureau  of  Surveys,  now  engineer  of  the 
Pennsylvania  Bureau  of  Municipalities 
and  City  Planning  at  Harrisburg,  and 
M.  B.  Medary,  Jr.,  a  Philadelphia  archi- 
tect who  is  a  member  of  the  Philadel- 
phia Zoning  Commission. 

Mr.  Purdy  sketched  the  origin,  de- 
velopment and  beneficial  effects  of  zon- 
ing in  New  York  City,  laying  stress 
upon  repelling  the  invasion  of  business 
districts  by  manufacturing,  and  upon 
the  damage  caused  surrounding  prop- 
erty by  very  tall  buildings,  such  as  cer- 
tain realtors  in  Philadelphia  wish  to 
leave  unrestricted. 

Mr.  Haldeman  said  that  perhaps  un- 
due emphasis  has  been  put  on  zoning 
as  a  stabilizer  and  too  little  on  its  be- 
ing a  promoter  of  orderly  growth.  He 
urged  that  public  control  by  zoning 
should  be  provided  instead  of  compel- 
Img  individuals  to  fight  in  the  courts 
one  encroachment  after  another,  such 
as  public  garages  in  residence  districts. 

Mr.  Medary  showed  numerous  lan- 
tern slides  to  confute  assertions  that 
residence  and  business  property  values 
are  not  being  destroyed  because  of  lack 
of  zoning  control   in   Philadelphia. 

Commission  Acts  to  Force  Better 
New  York  Transit  Service 

A  seat  for  every  passenger  during 
the  non-rush  hours  is  included  in  a 
"standard  of  service"  that  has  been  se* 
up  by  the  New  York  Transit  Commis- 
sion. Following  an  investigation  of 
current  conditions,  Daniel  L.  Turner, 
consulting  engineer  to  the  commission, 
reports  actual  counts  of  traffic  which 
disclose-  that  during  the  peak  of  the 
rush  hours  13,890  passengers  hsve  been 
carried  in  cars  having  4,000  seats,  and 
that  standing  has  been  required  during 
37  per  cent  of  the  time,  both  day  and 
night.  Under  the  new  "standard  of 
service"  the  period  of  .standing  loads 
would  be  reduced  to  about  9  per  cent  of 
the  total  time.  The  co.iimission  has 
called  a  hearing  on  the  subject  for 
March  15. 

This  movement  toward  better  serv 
ice  comes  as  a  result  of  the  lecently 
improved  financial  condition  of  the 
rapid  transit  companies  which  is  con- 
;  idered  by  the  commission  to  justify  its 
insistence  on  a  higher  standard  of 
service  than  has  prevailed  hitherto. 

Fire  Destroys  Montreal  City  Hall 

Fire  destroyed  the  city  hall  of  Mon- 
treal, Que.,  on  the  night  of  March  3-4. 
The  building  was  completed  in  1878, 
after  designs  by  H.  M.  Perreault. 


Kansas  and  New  York  Governors 
Debate  St.  Lawrence  Project 

A  debate  between  Governor  Allen  of 
Kansas  and  H.  H.  Merrick  of  Chicago, 
on  the  one  hand,  and  Governor  Miller 
of  New  York,  on  the  other,  with  respect 
to  the  merits  of  the  proposed  St.  Law- 
rence River  Ocean-to-Great-Lakes  wa- 
terway was  the  principal  feature  of  the 
seventeenth  convention  of  the  National 
Rivers  and  Harbors  Congress  held  in 
Washington  March  1  and  2. 

Governor  Allen  and  Mr.  Merrick,  as 
proponents  of  the  project,  demanded  the 
waterway  as  a  much-needed  relief  to 
the  transportation  difficulties  of  the 
country  and  as  a  matter  of  commercial 
justice  to  the  Middle  West,  and  de- 
clared that  the  improvement  would  pay 
for  itself  out  of  the  water  power  to  be 
developed.  Governor  Miller  disclaimed 
any  inclination  on  the  part  of  New  York 
to  oppose  the  project,  provided  it  can 
be  shown  to  be  commercially  feasible, 
and  pointed  out  that  the  report  of  the 
International  Joint  Commission  con- 
siders only  the  engineering  feasibility 
of  the  project.  He  urged  that  before 
decision  is  made  there  should  be  an 
impartial  investigation  into  the  com- 
mercial and  financial  aspects  of  the  en- 
terprise. 

Other  speaKers  at  the  convention 
were  Ambassador  Jusserand  of  France; 
J.  Hampton  Moore,  mayor  of  Philadel- 
phia; Theodore  Brent  and  Millard  F. 
Bo%ven  of  Buffalo;  John  F.  Ruge  of 
Florida;  A.  B.  Shepherd  of  Pittsburgh; 
Major-Gen.  Linsing  H.  Beach,  Chief  of 
Engineers,  U.  S.  Army;  Julius  Henry 
Cohen  of  New  York  Port  Authority; 
Major  E.  C.  Church  of  New  York,  and 
Arthur  McGuirk  of  the  New  Orleans 
Levee  District  Commission. 


Engineering  Societies 


^ 


Calendar 


Annual   Meetings 

AMERICAN  SOCIETY  OF  CIVIL 
E.s'GIXEERS.  New  Tork ;  Spring 
Society  Meeting,  Dayton,  Ohio, 
April  5-6 ;  Subject,  "Flood  Prob- 
lems." 

AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION,  Chicago  ;  An- 
nual Convert. on.  Chicago,  March 
14-16. 

AMERIC.A.N  WATER  W'ORKS  ASSO- 
CIATION. New  York  City  ;  An- 
nual Convention,  Philadelphia, 
May   15-19. 


The  New  England  Water  Works  As- 
sociation will  hold  its  regular  monthly 
meeting  at  the  Boston  City  Club,  March 
14.  The  executive  committee  meeting 
at  11  a.m.  will,  be  followed  by  a  lunch- 
eon. Papers  on  the  "Corrosion  of  the 
36-in.  Steel  Main  at  Akron,  Ohio,"  and 
"Investigation  of  Electrolysis  of  Steel 
Force  Main  at  Akron,  Ohio,"  will  be 
lead  at  the  afternoon  session. 

The  Pacific  Northwest  Chapter  of  the 
Associated  General  Contractors  of 
America  will  hold  its  annual  convention 
in  Portland,  Ore.,  March  10  and  11. 

The  Vermont  Society  of  Engineers 
will  hold  its  annual  meeting  in  Burling- 
ton, March  10.  Standing  committees 
•will  report  as  usual.    Allen  Hazen  wU 
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deliver  an  address  on  "Water  Works" 
and  Judfre  Moulton  will  speak  on  "Som? 
Points  of  Contract  between  the  Legal 
and   Engineering    Professions." 

The  Western  Society  of  Engineers 
in  conjunction  with  ten  other  engineer- 
ing and  technical  societies  of  Chicago, 
will  hold  an  all-day  "mid-winter  con- 
vocation of  engineers"  March  22,  at 
which  subjects  relating  to  the  engineer- 
ing problems  of  Chicago  will  be  treated. 
Some  of  the  subjects  to  be  treated  relate 
to  sewage  purification,  gas  and  electric 
utilities,  city  planning,  railroads,  urban, 
water  borne  and  air  transportation. 
The  evening  session  will  take  the  place 
of  the  annual  mid-winter  dinner  of  the 
Western  Society  whi.-h  for  many  years 
has  been  the  greatest  engineering  event 
of  the  year  in  Chicago.  Other  meetings 
scheduled  during  March  are  as  follows: 
"Tests  of  Caissons  for  Chicago  Union 
Station,"  by  J.  D'Esposito,  chief  engi- 
neer, March  6;  "Structural  Failures," 
by  T.  L.  Condron,  consulting  engineer, 
March  13. 

The  Indiana  Engineering  Society 
held  its  forty-third  annual  meeting  in 
Lafayette  last  month.  The  following 
officers  were  elected  for  1922:  Presi- 
dent, A.  A.  Potter,  dean,  engineering 
schools,  Purdue  University;  vice-presi- 
dent, John  L.  Elliott,  city  engineer  of 
Indianapolis.     „ 

The  Engineer's  Society  of  Western 
Pennsylvania  elected  the  following  r  f- 
ficers  at  its  recent  annual  meeting: 
President,  H.  D.  Jones;  vice-president, 
Frederick  Crabtree;  directors,  J.  C. 
Hobbs  and  C.  D.  Terry. 


Personal  Notes 


H.  T.  Cory,  consulting  engineer,  U. 
S.  Reclamation  Service,  has  been  chosen 
as  the  third  member  of  the  Board  ot 
Review  to  report  on  the  present  and 
future  needs  of  the  water  supply  sys- 
tem of  Denver,  Col.  Appointment  of 
of  the  other  two  members  of  the  board, 
Dabney  H.  Maury  and  H.  S.  Crocker, 
was  noted  in  these  columns  Feb.  16, 
p.  295. 

G  E  0  R  G  E  M  A  T  T  I  S  has  tendered 
his  resignation  as  city  engineer  and 
superintendent  of  streets  of  Oakland, 
Cal.,  effective  March  1.  Mr.  Mattis  was 
appointed  to  the  office  of  city  engineer 
in  April,  lO^O. 

James  A.  B  r  '>  t'  k,  formerly  with 
the  Koss  Construction  Co.,  Des  Moines, 
Iowa,  has  been  appointed  city  manager 
of  Pawhuska,  Okla. 

George  E.  John  .son,  stat^  cn- 
^necr  of  Nebraska,  secretary  of  the 
Board  of  Public  Works,  and  chairman 
of  the  Capitol  CommisRion,  has  tendered 
his  resignation,  effective  Jan..  192^.  Mr. 
Johnson  has  served  the  stj  te  under 
three  different  governors,  and  now  de- 
sires to  accept  a  more  remunerative  po- 
sition with  a  commerrial  company. 

R.  C.  Brown,  field  engineer,  state 
highway  department,  S.  C,  has  been  ap- 
pointed acting  state  highway  engineer, 
micceeding  Charles  H.  Morefield,  re- 
signed. 

D.  C.  F  E  N  .s  T  E  R  M  A  K  E  R  has  been 
appoin'ed  principal  assistant  engineer 
01  the  Chicago,  Milwaukee  &  St.  Paul 
Ry..  with  offices  at  Chicago. 


Alma  H.  Chambers  has  re- 
signed as  city  engineer  or"  Logan,  Utah, 
and  F  R  E  D  W.  T  H  o  M  A  s  has  been  ap- 
pointed to  fill  the  vacancy. 


Business  Motes 


Joseph  S.  Webster,  New  Haven, 
Conn.,  has  organized  a  sales  force  to  be 
known  as  Joseph  S.  Webster  &  Co.  to 
represent  the  Kingsford  Foundry  & 
Machine  Works,  Oswego,  N.  Y.,  iri  the 
the  New  England  states  on  Kingsford- 
Webster  water-tube  boiler  sales.  Of- 
fices will  be  established  in  New  Haven, 
Providence  and  Boston. 

John  M.  Marion,  late  with 
Dwight  P.  Robinson  &  Co.,  and  Godfrey 
M.  Weinstein,  formerly  with  Westing- 
house,  Church,  Kerr  &  Co.,  announce 
the  formation  of  John  M.  Marion  &  Co., 
general  contractors  and  builders. 

Edmund  A.  Cahitt,  recently 
district  manager  in  the  state  of  Okla- 
homa for  the  Concrete  Products  Co., 
has  joined  the  J.  B.  Klein  Iron  and 
Foundry  Co.,  where  he  will  handle 
reinforcing  and  fire-proofing  materials. 

F.  X.  Kern,  for  several  years  with 
the  Philadelphia  Bureau  of  Highways, 
has  become  associated  with  the  Headley 
Good  Roads  Co.,  Chicago.  During  the 
war  Mr.  Kern  was  a  lieutenant  with 
the  23rd  Engineers,  U.  S.  A. 

W.  A.  Alexander  has  been  ap- 
pointed district  engineer  in  charge  of 
the  Helena,  Mont.,  office  of  the  Port- 
land Cement  Association. 


for  the  Boston  water-works,  now  a  part 
of  the  Metropolitan  system.  Mr.  Mar- 
tin was  formerly  president  of  the  New 
England  Water  Works  Association. 

Equipment  and 
Materials 

New  Gas  Engine  Hoist 

Gas  engine  hoists  ranging  from  8 
hp.  to  110  hp.  are  now  being  manu- 
factured by  Pawling  &  Hamischfeger 
Co.,  of  Milwaukee,  Wis.  The  same 
hoists  are  also  furnished  equipped  with 


Obituary 


Captain  Horace  G.  H.  Tarr, 
a  familiar  figure  in  the  water-works 
field  tor  the  pait  50  years,  died  at  his 
home  in  Philadelphia,  March  2,  aged  78 
yoai".  At  tht  lime  of  his  death  he  was 
manage*  ->f  R.  D.  Wood  &  Co.,  manu- 
facturers "•£  water-works  machinery, 
Philadelphia,  Pa.  At  the  close  of  the 
Civil  War  through  which  he  served  with 
the  Tenth  Connecticut  Volunteers,  Capt. 
Tarr  entered  the  employ  of  the  Brook- 
lyn (N.  Y.)  Water  Department  as  an 
inspector  of  cast-iron  pipe.  A  few 
years  later  as  receiver,  he  operated  the 
Tom  Gaylord  plant  at  Newport,  Ky. 
Later  he"  joined  the  Worthington  Pump 
Co.  as  salesman.  From  1900  until  his 
death  he  was  with  R.  D.  Wood  Co.  de- 
signing, selling  and  supervising  the 
erection  of  water-works  machinery. 

Andrew  Ma  x  w  e  l  l,  engineer 
and  architect,  died  in  Holland,  Man., 
Feb.  '.<,  aged  77  years.  Mr.  Maxwell 
was  born  in  Montreal  and  was  gradu- 
ated from  McGill  University  in  IRfiS. 
In  1872  he  was  engaged  by  the  Govern- 
ment in  survey  work  in  connection  with 
the  Canadian  "Pacific  Ry.  Co.  and  later 
was  employed  by  the  Hud.ton  Bay  Co.  in 
the  construction  of  the  first  bridge 
across  the  Assiniboino  River. 

A  L  F  r  F.  n  E.  M  A  R  Tl  N,  for  20  years 
superintrndent  of  the  Springfield 
(Ma'-s.)  water  deparfmeni,  Hied  Feb.  21. 
He  had  been  superintendent  of  the 
water  department  at  Framingbam  for 
17  years  prior  to  his  appointment  at 
Springfield.  He  was  engineer  in  charge 
nt  ronstniction  of  the  nam  at   Ashland 


electric  motors  or  for  belt  drive.  On 
the  gasoline  hoists  the  engines  are  four- 
cylinder  vertical-tractor  type,  with 
Bosch  magneto.  Master  carburetors, 
Stewart  vacuum  system  and  air 
cleaners.     

New  Paving  Mixer  With  Close- 
Pitch  Crawler  Traction 

A  new  full-crawler-traction  paving 
mixer  has  been  placed  on  the  market  by 
the  T.  L.  Smith  Co.,  Milwaukee,  Wis. 
The  treads  of  the  new  traction  are  of 
electric  heat-treated  steel  castings  8  in. 
wide  and  with  very  close-fitting  joints. 
This  close  pitch  of  the  links  excludes 
more  of  the  dirt  and  pebbles,  which  are 
likely  to  crowd  into  the  joints  and  be 
crushed. 

The  full-length  traction  is  steered 
through      two      all-steel      multiple-jaw 


clutches.  It  is  furnished  on  the  stand- 
ard type  U-E  and  21-E  mixers.  It 
does  not  wholly  replace  the  half  cater- 
pillar and  all-wheel  types  which  are 
quite  satisfactory  for  city  or  any  work 
where  travel  is  over  harder  surfaces. 

Another  feature  of  these  new  paving 
mixers  is  the  new  cros.s-dump  bucket, 
the  doors  which  open  crosswise  instead 
of  lengthwise.  This  design,  it  is  stated, 
discharges  more  (juirkly  and  the  con- 
crete can  he  spread  from  the  bucket  as 
it  travels  along  the  bourn. 

Out  -of-l  he-Ordinary 
Trade  Publications 

A  well  indexed  pocket  book  nf  400  pp 
for  the  design  and  detfiil  of  metal  lum- 
ber joist  and  stud  construction  is  pub- 
lished bv  the  Berger  Manufacturing  Co., 
of  Cantr  n.  O.  For  the  product  to  which 
it  relates  the  book  ranks  with  the  well- 
known  structural  steel  pork'-l  books 
whirh  have  served  engineers  f      years. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Production  and  Materials  Stocks  in  13  Cities 

Output  Increased — Stocks  Being  Replenished  to  Meet  Spring 
Building  Demands — News  from  Each  City 


Steel — The  production  of  steel  ingots 
has  reached  an  annual  rate  of  29,000,000 
gross  tons  as  compared  with  22,000,000 
gross  tons  one  month  ago.  This  com- 
pares very  favorably  with  the  output 
rate  of  18,000,000  gross  tons  for  Decem- 
ber and  is  about  50  per  cent  above  the 
yearly  production  rate  for  1921.  Mill 
operations  for  the  entire  industry  now 
stand  at  about  55  per  cent  of  capacity 
as  against  an  average  of  slightly  under 
50  per  cent  of  capacity  for  the  second 
week  in  February.  Demand  appears  to 
be  active  m  steel  sheets,  with  consider- 
able improvement  in  wrought  pipe. 
Steel  rails  and  materials  for  the  con- 
struction 01  freight  cars  have  been  pur- 
chased in  lai'ge  quantities  by  the  rail- 
roads. Shapes,  plates  and  bars  run 
mostly  to  numerous  small  orders  rather 
than  large  tonnages.  Consumers  and 
jobbers  steel  stocks  and  mill  stocks  of 
tank  plates  are  comparatively  low. 

Lumber — An  average  of  371  mills  re- 
porting weekly  to  the  National  Lumber 


orders  on  the  books  have  increased 
slightly. 

Chicago — Materials  stocks  in  this 
center  are  large  and  delivery  facilities 
very  good.  Hollow  building  tile  stocks 
are  large  compared  with  this  time  last 
year.  Business  in  hollow  tile  is  re- 
ported as  having  fallen  off  about  25 
per  cent  during  February.  Lumber, 
lime,  sand,  gravel,  brick  and  crushed 
stone  on  hand  in  large  quantities;  de- 
liveries in  few  hours.  Demand  for 
structural  shapes  decreased  during  last 
•month;  stocks  above  normal  and  im- 
mediate deliveries  possible.  Sewer 
pipe  stocks  below  normal. 

Philadelphia  —  Sewer  pipe  dealers 
have  sufficient  stock  of  the  smaller 
sizes  on  hand  to  care  for  present  de- 
mand; mill  deliveries  on  the  larger 
sizes  are  now  being  made.  There  are 
about  15  carloads  on  hand  in  the  city 
yards.  Local  refineries  well  stocked 
with  asphalt,  both  for  domestic  and 
export  trade.     Wood  blocks  and  paving 


and  20  carloads  of  cement  on  hand  at 
present.  Plenty  of  common  brick  and 
lumber.  Sewer  pipe  and  hollow  tile  de- 
livered in  2@3  days. 

Los  Angeles — Supply  of  brick,  sewer 
pipe  and  hollow  tile  sufficient  for  all 
orders.  Not  on  market  for  paving  block, 
yellow  pine  or  spruce  but  yards  well 
stocked  with  Douglas  fir  and  hemlock. 

Birmingham — Slag,  common  brick, 
sewer  pipe  and  cast-iron  pipe  manu- 
factured locally;  supplies  unlimited. 
Small  stocks  of  cement  and  track  sup- 
plies. Deliveries  in  carload  lots  from 
cement  mills  at  Leeds,  Ala.,  can  be 
made  in  2  days.  Reinforcing  bars  rolled 
at  Bessemer,  Ala.  Plenty  of  hollow 
tile.  Large  lumber  mills  nearby  and 
sand  shipped  in  from  southern  part  of 
state  in  1@3  days.  Crushed  slag  used 
in  place  of  gravel. 

Detroit — Local  supply  of  sewer  pipe 
in  yards  ample  for  present  needs. 
Heavy  dealers  stocks  of  cement  with 
mills  close  at  hand.  Immediate  de- 
liveries on  any  quantity.  Quick  ship- 
ments of  lime  from  Ohio  mills;  20  car- 
loads in  warehouses  at  present  time. 
Local  brick  yards  supplying  large  quan- 


REPORT  ON  BRICK  FROM  97  YARDS  AS   OF  FEB.    1.    1922 


Nu.  Including  States  of 

1  -    N.  Y.,  New  England 

2  Pa.,  N.  J.,  Md.,  D.  C.  Del 

?.   Va.,  N.  C,  S.  C,  Ga,  Fla 

4.  Mich.,  Ohio,  W.  Va 

5.  III.,  Ind.,  Wis 

6.  Ky.,  Tenn.,  Miss.,  Ala.,  Ark.  La 

7.  N.  and  S.  Dak.,  Minn.,  Neb.,  la.,  Kan.,  Mo. .  -. 

8.  Okla.,  Tex.,  N.  M 

9.  Wash.,  Ore.,  Mont.,  Wye,  Ida.,  Utah.,  Col 

10.   Cal.,  Ariz.,  Nev 


Total. 


No.  of 

Planta 

Price  per 

Firms 

Closed 

Burned  Brick 

Orders  on 

Thousand 

Reporting 

Down 

on  Hand 

Books 

at    Brickyard 

7 

6 

5.311,000 

2,450,000 

$14.00  to  $17.00 

9 

3 

28,377,000 

22,018,000 

12.  00  to     16.00 

10 

6 

11,060,000 

4,615,000 

6.00to     16.00 

10 

7 

i  0,3  20, 000 

12.404,000 

lOOOto     17.00 

24 

7 

154,115,000 

99,359,000 

llOOlo     17,00 

15 

13 

n,769.eco 

3,421,000 

lO.OOto     15.00 

8 

8 

4,229,CU0 

200,0(0 

11.00  to     17  00 

7 

5 

5,388,000 

1,287,0(0 

8  00  to     14.00 

4 

3 

1,590,000 

381,000 

la.ooto   17.00 

3 

5,821,000 

5,905,000 

14.50to     15.00 

97 

58 

237,980,000 

152,040,000 

Price  per 

Thousand 

at  Brickyard 

Jan.  1,  1922 

$14.00  to  $18.00 

12  00  to     17. OC 

7.00 lo    16. on 

I2.00to  18  00 

11.00  to  17  00 

9.73  to  15.00 

1 1,00  to  17  00 

S.OOto  14.00 

12  00  to  17.00 

I4.50to  15.00 


Manufacturers  Association  for  the 
month  ending  February  25,  show  a  total 
of  683,385,486  ft.  cut;  660,939,476  ft. 
shipped  and  orders  for  671,747,145  ft. 
b.m.  Febi-uary  shows  increases  over  the 
preceding  month  of  39,246,335  ft.  in  pro- 
duction; 62,490,307  ft.  in  shipments  and 
51,841,243  ft.  in  orders.  Both  produc- 
tion and  shipments  for  the  week  ending 
February  25,  stood  at  about  24  per  cent 
and  orders  at  25.5  per  aent  below 
normal. 

Brick — Information  as  of  Feb.  1,  1922, 
received  from  the  Common  Brick  Manu- 
facturers' Association  of  America, 
shows  that  throughout  the  northern- 
central  group  of  states  there  has  been  a 
demand  exceeding  that  of  any  winter 
months  in  the  past  three  or  four  years. 
The  weather  has  been  unusually  favor- 
able for  operating  some  of  the  plants 
but  current  reports  show  58  plants 
closed.  Out  of  this  number  all  but  ten 
arc  closed  for  seasonal  reasons  or  for 
I'opairs.  The  accompanying  table  shows 
that  the  quantity  of  brick  on  hand  has 
decreased  during  the  past  month  while 


stone  stocks  low.  Large  orders  for 
wood  blocks  have  been  placed  but  de- 
liveries have  not  been  started.  Im- 
mediate deliveries  on  sand,  gravel  and 
crushed  stone  from  local  pits.  Cement 
stocks  .normal  at  present  but  being 
gradually  increased  to  meet  heavy  anti- 
cipated demand.  Lime  stocks  of  local 
dealers  low,  about  5,000  bbl.  on  hand 
in  warehouses;  deliveries  within  two 
months.  Brick  yards  have  been  pro- 
ducing for  future  business  but  demand 
is  greater  than  was  expected.  About  10 
carloads  of  hollow  tile  in  yards,  but 
stocks  will  be  replenished  to  greater 
than  normal  within  a  few  weeks.  Lum- 
ber yards  well  stocked  and  dealers  look 
for  heavy  orders  within  short  time. 

Denver — About  10  carloads  of  asphalt 
on  hand,  within  city.  Sewer  pipe  de- 
livered in  24  hr.  from  local  plant. 
About  6,000,000  common  brick  and 
10,000  bbl.  of  cement  on  hand.  Twenty 
four  local  lumber  yards  amply  supplied 
for  immediate  deliveries. 

Atlanta — More  than  5  carloads  of 
structural  shapes;   10  carloads   of  lime 


titles  for  immediate  delivery.  Hollow 
tile  stocks  limited  with  small  demand; 
deliveries  slow.  Lumber  stocks  slightly 
decreased.  Average  monthly  stock 
about  10,000,000  ft,  b.m.  Prompt  de- 
liveries from  southern  mills. 

Minneapolis — Stocks  of  brick,  lumber 
and  hollow  tile  limited.  Lime  and  brick 
supplied  by  local  plants;  24  hr.  de- 
liveries. Hollow  tile  deliveries  take 
from  4  to  5  days.  Small  cement  stocks 
in  local  warehouses  with  unlimited  sup- 
ply available  at  nearby  mills. 

San  Francisco — Plenty  of  sewer  pipe; 
deliveries  2(o)3  days.  About  10,000  bbl. 
of  cement  in  local  dealers  warehouses 
with  mill  shipment^  in  2@4  days.  Lime 
stocks  average  about  3,000  bbl.  with 
replenishment  in  progi-ess.  Enough 
brick;  deliveries  iii  2@7  days.  Hollow 
tile  sufficient  to  meet  demands;  ship- 
ments in  2@3  days.  About  30,000,000 
ft.  of  Douglas  fir  on  hand;  mill  ship- 
ments 30  to  45  days. 

Cincinnati — About  8,000  ft.  of  sewer 
pipe;  12,000  bbl.  of  cement;  13,000,000 
common  brick  and   100,000,000  ft.  b.m. 
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of  lumber  on  hand  in  warehouses. 
New  Orleans — Ample  stocks  of  sewer 
pipe,  lime  and  hollow  tile  on  hand  with 
no  demand.  Consumption  of  cement 
has  fallen  from  7,000  to  3,000  sacks 
weekly;  sufficient  supply  on  hand. 
Plenty  of  brick  available  to  meet  all 
demands.  Lumber  supply  normal  with 
facilities  at  hand  for  replenishment. 

Montreal — Plenty  of  sewer  pipe,  lime 
and  common  brick.  Cement  stocks 
ample;  not  much  demand.  Lumber  and 
hoUow  tile  deliveries  in  24  hr. 

New  York — Winter  reserve  of  Hudson 
River  common  brick  all  sold  out.  Brick 
are  being  shipped  in  by  rail  from  north- 
em  New  York  and  Connecticut;  large 
quantities  also  received  from  Staten 
Island  and  the  Raritan  River  District. 
Cement  dealers  are  preparing  for  a 
heavy  spring  demand;  plenty  now  in 
reserve.  Local  lime  stocks  increased 
by  shipments  from  south.  Large  tile 
factories  near  the  city  can  ship  hollow 


Middle  West  Cement  Situation  Summed  Up 

Mill  Pi  ice  of  S1.30  Net  Accepted  as  Fair  by  Four  Highway 
Departments — Atlas  Company  Issues  Statement 


Four  states  of  the  Middle  West— Wis- 
consin, Illinois,  Indiana  and  Michigan 
— went  into  the  market  Feb.  28  asking 
for  simultaneous  bids  on  cement  to  build 
a  large  portion  of  the  1922  program 
of  concrete  highways.  The  quantity 
required,  4,088,000  bbl.  in  Illinois,  1,119,- 
000  bbl.  in  Michigan,  1,468,000  bbl.  in 
Wisconsin  and  211,000  bbl.  in  Indiana, 
is  approximately  one-quarter  of  the 
•  rated  capacity  of  the  cement  mills  in 
the  region.  While  many  bids  were 
identical,  the  Marquette  Cement  Manu- 
facturing Co.  bid  on  the  lowered  base 
price  of  $1.30  which  it  had  previously 
made  public;  it  did  not  bid  in  Michigan. 
There  were  many  restrictions  and  com- 
plications in  all  of  the  states,  the 
Marquette  Company,  for  instance,  re- 
stricting the  amount  it  would  furnish 
to  600,000  bbl.  in  Wisconsin  and  600,000 
bbl.  in  Illinois.     In  Indiana  the  Louis- 


decided  to  accept  only  the  bids  of  the 
Marquette  company  and  the  few  others 
that  were  equal  to  or  lower  than  the 
Marquette  bids,  which  in  general  were 
based  on  a  net  of  $1.30  per  barrel  at  the 
mil!  at  La  Salle.  The  typewritten 
sheets  given  newspapers  after  the  con- 
ference included  these  statements: 

"At  this  conference  the  bids  on  port- 
land  cement,  recently  received  by  the 
various  states,  were  thoroughly  ;is- 
cussed.  As  a  result,  it  was  decideu  by 
the  states  tnat  the  bids  submitted  by 
the  Marquette  Cement  Manufacturing 
Co.,  were  fair,  and  that  they  repre- 
sented the  present  economic  conditions. 
It  was  further  decided  that  the  bids  of 
this  company  would  be  accepted.  The 
bids  of  all  other  companies  which  were 
in  excess  of  the  Marquette  company's 
bids  were  rejected,  and  further  negotia- 
tions will  be  undertaken  later. 


CONDITIONS  OF  MATERIALS  STOCKS  IN  IMPORTANT  CENTERS 


Stocks  on  hand  i 


I  approximate  figures,  example:  (cement,  Sa 
Atlanta,  2  to  3  days) ;  and  stocks  c 


New  York 

Sewer  pipe Ample 

Prompt 
deliveries 

Cement 70,000  bbl. 

Plenty 
in  reserve 

Lime  (common) [  Moderate 

stock  in 
I      city;  quick 
I      mill  snip- 
'      mentfi 

Winter  supply 

Hudson  River 
brick  sold 
out 

Large  plants 
near  city: 

quick  ship- 
ments By 
water 

Can  complete 
del.  on  300 
.\Lft.in9or 
10  days 


Large 
refineries 
short 
distance 
from  city 


Denver 
24  hr.  del. 
local  plant 


Detroit 

Moderate 

supply 


CO,  1 0.000  bbl.):  time  required  for  deliver>' of  carload  lots  to  city  job,  example:    (seWer    pipe, 
1  general  terms,  example:  (common  brick,  New  Orleans,  plenty.) 

Philadelphia     San  Francisco       Cincinnati 
15  cars 


Minneapolis 


San  Francisco 

Plenty.  Del. 

2  to  3  days 


Large 
nearby  mills 


4,000  bbl. 


Enough 


10,000  bbl. 

Large  mill 

stock 


8,000  ft. 


12,000  bbl.1 


New  Orleans  .Atlanta 

Ample  Sufficient 


Del.  2  to  3  daj-s 


Sufficient 
Demand 
dropped  to 
3,00()sacks 
weekly 

I5to20cars       Plenty  f5,000bbl.  3,000  bbl.  Enough 

Ohio  mills  24  hr.  del.  Dealers 

I  stocks  low. 
I  DeL  within 
I      2  months 

15  to  20  cars       Plenty  \      from  mills       Fair  No  demand 

Ample  4.000,000  Sufficient  Ample.  Del.        13,000.000  Plenty  Plenty 

Local  yards  2  to  7  days 


.*mple  supply 
'4  local 
yards 


Small;  del. 
take  several 
da>-s 

Small;  del. 
4  or  S  days 

1 0  carloads 

Sufficient 
DeL  2  to  3 
days 

Ample 

Enough 
Del     2 
da.ys 

10,000  M.ft. 
Prompt  del 
from  South- 
em  milh( 

44.000  M.ft. 

Well  stocked 

Local 
rcfinenPS 
well 
stocked 

30.000  M.ft. 
Del.  30  to 
45  days 

100,000 M  ft. 

Normal 
Re- 
nlenishrf 

nearby 
mills 

Large 
Nearby 

mills 

partition  tile  in  500-ton  cargoes  within 
lighterage  limits  in  short  time. 

Lockwood  Committee  Offers 
Bills  to  Aid  Housing 

Several  bill.s  were  introduced  into  the 
New  York  legislature  last  week  by 
members  of  the  Lockwood  joint  legis- 
lative committee  on  housing  as  possible 
means  of  increasing  housing  facilities. 
In  general  the  bills  propose  the  exten- 
sion of  the  existing  emergency  rent 
laws  to  April  1,  1924,  and  the  law  ex- 
empting now  con.'<truction  from  taxa- 
tion; the  granting  of  permission  to  life 
insurance  companies  to  u.se  10  per  cent 
of  assets  in  tenement-house  construc- 
tion; and  the  revision  of  banking  and 
insurance  laws  whereby  insurance  com- 
panies and  8avin,^F-banks  would  be  com- 
pelled to  invest  a  fair  share  of  assets 
in  real-estate  mortgages.  In  addition 
(ht  committee  would  establirb  a  state 
trade  and  commerce  commission  in- 
vested with  supervisory  powers  over 
trade-associations  and  trade-unions. 


ville  Cement  Co.  put  in  two  bids  for 
several  points  of  delivery,  one  for 
.steam-rail  delivery,  which  was  the  same 
as  the  Marquette  hid,  and  a  lower 
price  for  delivery  over  the  electric  in- 
terurbans.  By  this  means  the  Mar- 
quette and  Louisville  companies  will 
each  get  about  half  the  Indiana  quota. 

In  Michigan  there  are  several  smaller 
mills  which  took  advantage  of  their 
advantageous  nearby  location  to  put  in 
bids  lower  than  the  market  at  the 
basing-rate  points  of  the  larger  mills. 
Practically  all  of  the  companies  put  in 
limits  as  fo  the  amounts  they  would 
fumJMh,  either  as  a  total  or  at  least 
for  the  maximum  during  any  one  month 
In  general,  the  I.Trge  companies,  asid- 
from  Marquetfo,  held  to  the  pub'  ; 
quotations  in  effect  at  the  present  tir.!0 
modified,  of  course,  by  the  freight  dif- 
ferentialfi  from  the  various  basing 
points. 

At  a  conference  Mar.  8,  in  Chifr.ro, 
of  the  executive  officers  of  the  hlgl-  ay 
departments  of  the  four  stales,  .     ••  as 


"At  this  meeting  the  prices  of  all 
other  materials  entering  into  road  con- 
struction were  discussed  and  it  was  the 
opinion  of  the  states  represented  that 
united  effort  should  be  made  to  insure 
that  all  prices  for  all  materials  were 
:':ir  and  in  accordance  with  prevalent 
ecoiiomic  conditions. 

"In  order  that  the  various  highway 
depa'tments  may  be  fully  conversant 
with  each  other's  problems  and  condi- 
tions, it  was  decided  to  hold  such  con- 
ferences at  frequent  intervals." 

Marquette,  by  the  1920  directory  of 
cement,  gypsum  and  lime  manufac- 
turers compiled  by  Cement,  Afill  <f 
Quarry,  has  a  rated  capacity  of  6,000 
bbl.  per  d.iy.  making  a  total  for  a  .^00- 
ay  year  of  1,800.000  bbl.  The  Illinois 
iml  Indiana  quota  of  600.000  hbl.  each 
will  therefore  absorb  two-thirfis  ol 
Marquette's  rapacity  as  rated  in  the 
directory.  However,  it  is  understood 
that  the  yearly  capacity  has  since  been 
Increased  to  approximately  2.500,000 
bbl.    At  any  rate,  ilealer  announcements 
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have  been  sent  out  by  the  company  stat- 
ing that  its  capacity  was  sufRcient  to 
handle  its  commitments. 

In  submitting  its  bid  to  the  Illinois 
officials  the  Atlas  Portland  Cement  Co., 
through  its  president.  John  R.  Morron, 
made    the    following   statement: 

"With  refereijce  to  proposals  here- 
with made  for  the  furnishing  of  cement 
for  state-highway  construction,  we  are 
most  anxious  that  the  position  of  this 
company  should  be  understood,  both  by 
the  officials  of  the  state  and  by  the 
general  public. 

"Since  our  quotations  were  last  made 
for  the  furnishing  of  cement  for  high- 
way construction  it  has  been  asserted 
by  highway  officials  that  the  prices 
asked  by  cement  manufacturers  were 
not  in  accord  with  economic  conditions 
and  that  manufacturers  should  and 
must  fix  prices  which  will  'be  in 
harmony  with  the  reduced  prices  now 
in  effect  for  all  other  basic  com- 
modities.' 

"We  do  not  think  this  criticism  of 
cement  is  fair  or  well  founded.  As 
shown  by  government  index  figures  the 


price  asked  for  cement  has  been  and  is 
now  bslow  the  average  price  of  other 
building  materials.  Cement  never 
reached  anywhere  near  as  high  a  price 
as  was  asked  for  other  building  mate- 
rials; consequently,  there  could  not  be 
so  great  a  drop  in  price  as  has  occurred 
with  respect  to  other  materials. 

"The  price  herewith  quoted  to  the 
state  is  10  to  15c.  per  bbl.  below  the 
price  quoted  by  us  last  month,  60c. 
below  our  market  price  of  January, 
1921  and  90c.  below  the  Atlas  peak 
price  of  1920.  This,  it  must  be  ad- 
mitted, shows  a  very  substantial  re- 
duction. 

"No  decrease  in  cost  of  manufactur- 
ing our  cement  has  occurred  which 
warrants  the  reduction  in  price  now- 
made,  and  unless  a  wholly  unexpected 
change  in  costs  or  market  conditions 
takes  place,  our  company  would  be  un- 
able to  continue  to  accept  orders  at  these 
figures. 

"Our  company  is,  nevertheless,  de- 
sirous of  meeting  to  the  fullest  extent 
within  its  power  the  demand  for  a 
lower  price.    It  is  willing  to  make  some 


sacrifice  to  encourage  a  great  public 
movement,  but  in  taking  this  step  it 
desires  to  point  out  that  in  our  judg- 
ment so  low  a  price  as  now  quoted  is 
not  justified  on  a  purely  business  basis. 
"The  offer  herewith  is  ungrudgingly 
made  as  an  evidence  of  a  desire  to  meet 
the  demand  for  lower  prices,  and  in  the 
hope  that  this  action  will  in  some 
measure  forward  the  state's  highway 
construction  program." 

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for 
in  Construction  News,  pp.  97(5)109,  are 
the  following: 

A  hotel  in  Chicago,  111.,  $1.5,000,000. 

An  office  building  at  Philadelphia, 
Pa.,  $1,000,000. 

A  store  building  at  Richmond,  Va., 
$1,000,000. 

A  bank  and  office  building  at  High 
Point,  N.  C,  $1,000,000. 

A  street  improvement  project  at  Clin- 
ton, la.,  $350,000. 

A  road  improvement  project  at 
Charleston,    W.   Va.,   $1,445,000. 


Weekly  Construction  Market 


THIS      limited     price     list     is     published  Moreover,   only  the  chief  cities  are  quoted. 

•■  weel^ly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work 

rent    prices    on    the    principal    construction  can    be   had   by   noting   actual    biddings   as 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section, 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries 


Steel  Products:                             New  York  Atlanta 

Structural  shapes,  100  lb $2.h}  S3  .  25 

Structural  rivets,  100  lb 3.50  3.80 

Reinforcing  bars,  j  in.  and  larger,  100 

lb _ 2.53  3.15 

Steel   pipe,   black,   2i   to  6  in.   lap, 

discount _ 61%  68% 

Cast-iron  pipe,  6in.  and  over,  ton     47.30@48.30     37.63 

Concreting  Material: 

Cement  without  bags,  bbl 2.30  2.39 

Gravel,  §  in.,  cu.yd 1 .  75  1  .  85 

Sand,  cu. yd 1.00  —1.15 

Crushed  stone,  I  in.,  cu.yd 1.75@1.8S  1.90 

Miscellaneous; 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49.00  37.00 

l.ime,  finisliin;.',  hydrated,  ton...   1S.80@16.80  18.00 

l.ime  common,  lump,  per  bbl. ..  .  2.75@3.48  .1.25 
Common  brick,  delivered,  1,000.  -  19.  40@20.40— 8.25 
Hollow     building     tile,     4x12x12, 

block Not  used  +  .  0797.i 

Ikllow    partition    tile     4x12x12, 

block 11120  —.06525 

linseed  oil.  raw,  5  bbl.  lots,  {^al 87  — .94 

Common  Labor: 

Common  labor,  union,  hour .60  35 

Common  labor,  non-union,  hour .20 


complete  quotations  for  all  construction 
materials  -and  for  the  important  cities. 
The  last  complete  list  will  he  found  in 
the  issue  of  March  '^  ;  the  next,  c: 
April    6. 


Dallas 

Chicago 

Minne- 
apolis 

n:r,ver 

San 
•^rancisco 

Seattle 

Montreal 

?4.00 
5.50 

?2.63 
3.43 

32.9! 
3.90 

23.50 
4.25 

33.10 
4.50 

33.25 
4.00 

-33.7^ 
6.50 

3.50 

2.53 

2.81 

3.421 

2.75 

3.25 

2.75 

45% 
48.30 

—591%     61.9-5% 
f42.60@44.10     46.00 

44% 
52.00 

58.8% 
48.00 

53% 
45.00 

35.10 
—55.00 

2.40 
2.00 
2.00 
2.93 

-1.94 
2.00 
2.00 
1.60 

2.24 
1.50 
1.00 
2.25 

2.90 
2.50 
1.10 
3.50 

2.73 
2.25 
1.50 
2.25 

2.94 
1.50 
1.50 
3.00 

—2.40 
1.50 
1.25 

-2.00 

34.00 

25.00 

2.50 

11.00 

—43.00 

18.00 

1.40 

11.00 

38.00 
29.00 

1.40 
15  00      - 

34.75       - 
21.00 
2.70 
-12.00 

-29.00 

22.00 

1.75 

15.50 

20.00 

27.00 
2.75 
14.00 

—21  00 
11.00 
16.00 

.13 

.0821 

.0752 

.08 

.10 

.20 

.13 

.Oo57 

.10 

.108 

.11 

.93 

-f.97 

1.01 

l.,4 

1.04 

.86 

-M.05 

"".35' 

.72J          

.35®. 40     .40fe..i 

.50@.55 
0    .35@.40 

-.56i 
.47|@.56 

.50@. 
.50 

50   ... 
20®.  30 

Gxplanatioii  of  Prices — Prices  are  to  con- 
tractors in  carlond  lots  unless  other  quan- 
ties  are  specified  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
\'ailing  discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c.  per  100  lb.  fo.-  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
*  New  A'ork  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
iime  per  2Sn-lb.  net  ;  both  lump  and  hv 
drated  quoted  fob.  cars  New  York.  Sa'ic 
gravel  and  crushed  stone  are  quoted  "'c  in- 
side dock.  Cement  and  .stftel  pipe  deli  fed 
to  contractors  on  job.  Gravel  ready  m'  'd 
(2  per  cu.yd. 

Chicago  quotes  hydrated  lime  in  .50-lb. 
bags  ;  common  lump  line  per  180-lb.  net. 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick,  sand  and  hollow  tile  del.vered.  Ce- 
ment on  cars.  Gravel  and  crushed  store 
quoted  at  pit.  We  quote  on  brown  lime 
per  ISO-lb.  net:  white  .s  $1.70  fo"-  Kelly 
Island  and  $1.55  foi  jheboy.Tin.  Jominon 
labor  net  organized. 

De-  ver  quotes  on  fir  instead  of  pine. 
Cejr  .^nt  "on  tracks"  ;  gravel  and  sand  at 
pit  •  stone  on  cars ;  lime,  brick,  hollow  tile 
a).-'  lumber  on  job.  Tile  price  is  at  ware- 
-'ouse.  'vmseed  oil.  'delivered.  Common 
\mp  line   per   180-lb.   net. 

.■»'.Ianta  quotes  sand,  stone  and  gravel 
pe/  ton  instead  of  cu.yd.  Common  lump 
li'»-..'  per  ISO-lb.  net. 

-.o'las  quotes  lime  per  ISO-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered. 


San  Francisco  quotes  on  Heath  tile,  oi 
X  S  X  11*.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir,  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.     Common   lump   lime   per   180-lb.  net. 

Montreal  quotes  sand,  stone,  gravel  ana 
lump  lime  per  ton.  Lime  and  tile  are  de- 
livered ;  cement,  sand,  gravel  and  stone,  on 
siding :  brick  f.o.b.  plant  ;  steel  and  pipe 
at  warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadi.in 
dollar  stands  at  97.57  centsl.  Bag  change 
is  SOc.  per  bbl.  Discount  of  l^c.  per  bbl. 
for  payment  within  20  davs  from  date  of 
shipment.     Steel  pipe  per  100  ft.  net. 


A  ■  'unsolidation  of  Engineering  News  and  Engineering  Record 
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Zoning  at  Philadelphia 

C)MMENDABLE  in  all  respects  is  the  action  of  the 
Philadelphia  engineering-  and  other  organizations 
that  joined  in  calling  a  recent  meeting  to  consider  the 
local  zoning  situation.  A  proposed  zoning  ordinance  has 
been  blocked  in  the  Citj^  Council,  apparently  in  large 
part  because  of  a  lack  of  educational  publicity.  The 
Philadelphia  Engineers'  Club  is  now  exhibiting  the  zon- 
ing maps.  This  and  the  joint  meeting  should  help  on  a 
project  which,  to  say  the  least,  should  not  be  killed  by 
local  apathy  at  a  time  when  scores  of  cities  are  giving 
warm  approval  to  zoning. 

Information  on  Tides 

TIDES  are  natural  phenomena  on  which  the  average 
engineer  is  little  informed  beyond  the  common 
knowledge  of  their  occurrence  and  some  information 
on  peculiarities  at  specific  localities.  Most  engineers, 
for  instance,  probably  believe  they  are  regularly  of 
semi-diurnal  recurrence.  And  yet.  as  Mr.  Rude  shows 
in  the  informing  article  on  another  page,  they  are  of 
several  types  with  mo.st  interesting  difTerences.  His 
clear  explanation  of  the  fundamentals  of  their  behavior 
and  the  uses  to  which  their  study  may  be  put  should  be 
read  by  all  engineers  who  are  concerned  with  marine 
work  and  should  give  a  greater  appreciation  of  the 
work  the  Coast  and  Geodetic  Survey  is  doing  in  tidal 
investigation  and  recording. 

A  Research  Opportunity 

ANOTHER  of  the  many  deficiencies  in  our  stock  of 
engineering  data  is  brought  to  attention  in  this 
issue,  in  connection  with  the  subject  of  radio  towers. 
We  know  little  or  nothing  about  wind  pressures  at  some 
height  above  ground,  and  apart  from  a  U'w  measure- 
ments of  negligible  value,  are  compelled  to  rely  on  the 
common  impression  that  up  aloft,  where  the  wind  has  a 
free  sweep,  it  blows  harder  than  near  the  ground,  just 
as  a  fluid  stream  moves  more  rapidly  at  a  distance  from 
the  retarding  influence  of  walls.  But  this  is  nothing 
more  than  an  impression,  and,  e.specially  as  we  are  con- 
cerned with  maximum  rather  than  with  normal  veloc- 
ities, it  may  be  that  the  same  figures  hold  for  ground 
level  and  for  1.000  ft.  elevation.  There  is  an  excellent 
opportunity  for  research  here.  We  can  get  along  for  a 
time  on  arbitrary  rules,  such  as  the  convenient  one  pro- 
posed by  Mr.  Fleming.  But  .surely  a  makeshift  rule  is 
no  lasting  substitute  for  measured  fact. 

Re-Study  of  Wind  Pressure 

IF  RESEARCH  in  the  field  of  wind  pressures  on 
tower?  is  entered  upon,  it  should  by  all  means  have 
combined  with  it  a  general  re-study  of  wind  effects  on 
engineering  structures.  The  existing  data  are  incom- 
plete, unco-ordinated,  and  old.  There  ia  a  mass  of 
anemometer  readings  in  our  Weather  Bureau  records 


largely  undigested,  but  no  one  has  yet  succeeded  in 
translating  them  satisfactorily  into  terms  of  pressure 
on  engineering  structures.  An  anemometer  measures 
the  integrated  wind  movement  at  a  particular  point 
close  above  the  roof  of  a  particular  building;  this  tells 
of  the  movement  of  a  single  air  filament,  regardless  of 
pulsation,  of  change  in  direction,  or  of  lateral  extent. 
We  conclude  from  such  records  and  from  scattered  pres- 
sure tests  that  probably  the  greatest  horizontal  pressure 
to  be  expected  in  ordinary  inland  locations  is  about  SO 
lb.  per  square  foot  on  a  fixed  flat  object,  large  or  small 
— a  fairly  definite  conclusion  resting  on  a  surprisingly 
uncertain  foundation.  On  the  basis  of  conclusions  of 
this  kind  we  daily  spend  great  sums  of  money  in  provid- 
ing against  wind  pressure.  A  moderate  expenditure  for 
re-investigation  of  the  subject,  from  the  engineer's  not 
the  meterologist's,  standpoint,  would  enable  us  to  tell 
whether  these  sums  are  spent  properly  and  economically. 
Such  a  research  investment  promises  to  pay  substantial 
dividends. 

Showing  Up  an  Industrial  "Spook" 

PERPETUAL  motion  appears  to  be  just  about  as 
elusive  in  commercial  afl'airs  as  we  have  found  it  to 
be  in  matters  physical.  Consider  the  bugaboo  of 
German  competition.  So  long  as  the  role  of  Germany 
in  foreign  markets  was  to  sell,  her  cheap  money  was 
all  in  her  favor.  But  now,  we  are  told,  she  has  prac- 
tically exhausted  the  stocks  of  raw  materials  that  were 
bought  abroad  before  the  recent  decline  of  the  mark. 
Now  she  must  enter  the  world's  market  place  as  a 
buyer,  and  that  cheap  money  doesn't  look  so  good.  It 
appears,  too,  that  even  Germany  cannot  emerge  from  a 
World  War  stronger  and  more  eflicient  industrially. 
No  le.ss  an  authority  than  Dr.  Siemens,  head  of 
Siemens-Halske,  has  told  his  stockholders,  according  to 
a  New  York  Tiines  dispatch  that  under  equal  con- 
ditions German  industry  could  no  longer  compete  in 
world  markets.  Her  loss  of  productivity.  Dr.  Siemens 
says,  "is  momentarily  concealed  by  the  difference  be- 
tween the  purchasing  power  of  the  mark  at  home  and 
abroad."  So  much  twaddle  has  been  circulated  concern 
ing  this  superhuman  competition  which  is  to  overwhelm 
us,  that  it  might  lie  worth  while  for  American  business 
men  to  stop  right  now,  stoop  and  hook  their  fingers 
securely"  in  their  .shoe-.«traps  and  try  to  lift  themselves 
to  their  desktops.  Then,  when  they  have  sati.sfied 
themselves  that  it  can't  be  done,  they  may  take  heart 
and   "carry   on." 

Curing  Pavement  With  Chemicals 

ILLINOIS'  successful  experience  la.st  season  with 
calcium  chloride  for  curing  conirete  pavements  if 
of  direct  interest  to  highway  contractors.  As  related 
in  the  last  issue,  a  sprinkling  of  granular  chloride 
amounting  to  less  than  4  lb.  per  square  yard  makes  It 
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unnecessary  to  use  water,  in  excess  of  that  contained 
in  the  concrete,  for  tempering  and  hardening.  One  of 
the  objections  to  wet-batch  haulage  as  a  construction 
method  has  been  that  about  as  much  pipe-line  work  and 
pumping  equipment  are  required  merely  to  supply  water 
to  cure  the  slab  as  are  necessary  when  dry  batches  are 
hauled  and  the  concrete  is  mixed  on  the  grade.  The  new 
method  of  curing  eliminates  this  objection.  It  also  does 
away  with  sprinkling,  ponding  or  earth  carpeting,  with 
subsequent  cleaning  of  the  cured  slab,  when  the  mixing 
is  done  on  the  grade.  Finally  the  curing  process  is 
shortened  and  the  contractor  does  not  have  to  guard  his 
finished  work  so  long  against  damage  from  trespassers 
and  he  can  put  it  in  service  sooner  foi-  hauling  in  sup- 
plies and  materials  if  his  method  of  operation  makes 
this  use  desirable.  Altogether  the  new  process  promises 
to  simplify  the  work  of  pavement  construction,  besides, 
it  appears  likely,  producing  a  structurally  improved 
pavement.  Its  cost  is  astonishingly  small.  One  objec- 
tion only — that  a  heavy  rain  will  wash  away  the  curing 
application — leaves  any  doubt  of  the  usefulness  of  the 
process  according  to  the  statement  of  experience. 

French  Coefficient  Not  Important 

PAST  persistence  in  clinging  to  high  wearing  qualities 
for  the  coarse  aggregate  for  concrete  roads  appears 
to  have  been  largely  a  waste  of  enei-gy.  At  the  conven- 
tion of  the  Associated  General  Contractors  a  resolution 
was  passed  by  the  highway  contracting  section  ui-ging 
engineers  to  raise  the  percentage  of  permissible  wear 
so  as  to  make  available  a  greater  number  of  aggregates 
and  thus  frequently  eliminate  the  expense  of  importing 
Btone  merely  to  satisfy  French  coefficient  values  based 
on  macadam  road  practice.  Gradually  too  a  number  of 
state  highway  commissions  have  been  cautiously  per- 
mitting higher  and  higher  percentages  of  wear,  and 
placing  French  coefficients  in  the  background,  when 
writing  specifications.  Finally  there  comes  from  the 
structural  materials  research  laboratory  at  Lewis  Insti- 
tute a  report  sponsored  by  Prof.  D.  A.  Abrams,  as  is 
noted  briefly  in  this  issue,  that  percentage  of  wear  has 
little  significance  when  applied  to  aggregates  for  con- 
crete roads.  Any  reduction  in  the  requirements  for 
aggregates  which  will  make  a  greater  number  of  pits  and 
quarries  available  to  the  concrete  road  builder  is  bound 
to  reduce  costs.  Will  it  reduce  quality?  The  swing  of 
thought  seems  to  be  toward  a  general  opinion  among 
highway  engineers  that  it  will  not.  Probably  before 
this  opinion  is  allowed  to  crystallize  it  will  be  well  to 
learn  more  from  the  investigations  now  under  way 
of  the  effect  on  impact  stresses  of  small  surface  irregu- 
larities, such  as  are  produced  by  moderate  wear.  Ten- 
tatively, however,  a  reduction  of  the  wear  requirements 
of  aggregates  for  concrete  roads  is  sound  procedure  if 
it  enlarges  opportunities  for  wayside  materials  supplies 
or  increases  the  number  of  commercial  producers  who 
can  supply  the  work. 

Increase  in  Motor  Vehicles 

PRELIMINARY  figures  just  issued  by  the  U.  S. 
Bureau  of  Public  Roads  indicate  that  the  motor- 
vehicle  registration  in  the  United  States  for  the  year 
1921  Was  approximately  10,325,000,  based  upon  returns 
from  all  but  three  states,  for  which  an  estimate  of  last 
year's  registration  was  made.  The  1920  figures,  as  re- 
ported in  Engineering  Niws-Record,  April  21,  1921, 
p.  633,  showed  a  total  of  9,211,295  vehicles.     The  1921 


total,  therefore,  represents  an  increase  of  12  per  cent 
over  the  number  of  vehicles  reported  for  1920.  For 
highway  engineers  this  result  is  significant,  for  it  comes 
at  the  end  of  a  period  during  which  all  reports  indi- 
cated that  the  motor-vehicle  industrj^  had  experienced 
a  decided  slump.  Yet  in  spite  of  this  depression  there 
were  placed  upon  the  country's  highways  in  1921  a 
million  more  motor  vehicles  than  were  operated  during 
the  previous  year.  A  comparison  of  the  total  revenue 
from  the  registration  fees— $125,000,000  in  1921  as 
against  $102,034,106  in  1920— is  worth  noting.  The 
increase  of  almost  $23,000,000  represents  a  gain  of  23 
per  cent  as  against  a  gain  of  12  per  cent  in  the  number 
of  vehicles.  This  comparison  indicates  clearly  the  trend 
in  motor  vehicle  legislation  toward  higher  license  fees 
for  both  automobiles  and  motor  trucks.  During  the 
past  year  the  opinion  has  sometimes  been  expressed 
that,  so  far  as  motor  vehicles  were  concerned,  the 
country  had  about  reached  its  saturation  point.  The 
figures  just  issued  by  the  U.  S.  Bui-eau  of  Public  Roads 
disprove  this  belief.  They  demonstrate  again  the  ne- 
cessity for  continuing  policies  of  highway  development 
and  a  steady  supply  of  funds  for  carrying  out  the  fed- 
eral aid  highway  system. 


Curves  and  Train  Resistance  Tests 

SINCE  railway  curves  constitute  an  appreciable  part 
of  track  mileage  their  maintenance  in  proper  condi- 
tion for  traffic  is  a  matter  of  economic  and  practical 
importance.  Curves  have  an  important  influence  on  the 
loading  and  smooth  riding  of  trains  and  the  wear  of 
equipment.  They  are  also  the  cause  of  much  additional 
expense  in  wear  of  material  and  maintenance  of  track  as 
compared  with  similar  expense  on  straight  line.  A 
recent  review  of  curve  practice  on  a  number  of  rail- 
way systems,  started  on  p.  446,  shows  enough  variation 
in  practice  to  suggest  the  desirability  of  investigation 
as  to  the  sufficiency  of  the  principles  on  which  present 
practice  is  based. 

Formulas  and  rules  now  employed  in  problems  where 
train  speed  and  train  resistance  are  functions  are  based 
mainly  upon  tests  and  investigations  made  many  years 
ago.  To  what  extent  these  formulas  and  rules  are 
applicable  to  or  should  be  modified  for  present  condi- 
tions is  a  question.  For  instance,  formulas  for  deter- 
mining the  superelevation  of  rails  on  curves  ai'e  found 
in  many  cases  to  give  excessive  figures,  even  allowing 
for  the  fact  that  they  serve  only  as  a  guide  in  prac- 
tical application.  In  general,  therefore,  the  elevation  is 
determined  on  the  basis  of  custom,  experience  and  obser- 
vation rather  than  upon  scientific  analysis  or  calculation. 

Similarly,  the  locomotive  constitutes  no  factor  in  the 
above  formulas.  But  the  long  and  heavy  locomotives 
of  today  are  decidedly  a  factoi-  inthe  practical  adjust- 
ment of  both  elevation  and  gage  on  curves  in  order  to 
secure  safe  and  easy  riding  track  which  is  economical 
in  maintenance.  Compensation  of  grades  for  curvature 
is  another  problem  whose  solution  is  based  largely  on 
old  records. 

New  tests  and  investigations  of  train  resistance  in  its 
various  aspects  appear  to  be  desirable.  The  work  of 
the  late  A.  M.  Wellington  is  classic  and  is  the  basis  of 
!nuch  present  practice,  but  it  seems  to  require  so  much 
modification  under  present  conditions  as  to  indicate  a 
field  for  further  investigation.  Herein  lies  an  oppor- 
tunity for  research. 
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Two  District  Water-Supply  Projects 

RARELY  within  two  weeks  does  an  engineering  .iour- 
L  nal  have  an  opportunity  to  present  the  outstanding 
features  of  two  such  important  water-supply  reports 
as  the  recent  ones  on  the  water-supply  needs  and  pos- 
sibilities of  the  Massachusetts  and  New  Jersey  Metro- 
politan Districts.  The  Massachusetts  report,  abstracted 
in  the  issue  of  March  2,  p.  360,  outlines  a  project  for 
adding  500  m.g.d.  to  the  present  available  supply  of 
Boston  and  associated  municipalities  in  order  to  meet 
the  needs  of  the  next  50  years.  The  New  Jersey  re- 
port, as  shown  elsewhere  in  this  issue,  places  the  needs 
of  Newark,  Jersey  City,  Hoboken,  Paterson,  and  vari- 
ous other  municipalities  in  six  counties  at  820  m.g.d. 
50  years  hence,  or  some  550  m.g.s.  in  excess  of  the  safe 
yield  of  the  present  sources  of  supply.  The  Massachu- 
setts project  has  possibilities  of  extension  that  are  out- 
lined rather  vaguely,  although  sufficiently  in  view  of 
governing  conditions.  The  New  Jersey  report  presents 
four  separate  projects  from  which  a  choice  may  be  made 
to  meet  the  needs  of  the  next  50  years,  and  outlines  pos- 
sible combinations  and  extensions,  including  an  exten- 
sion to  the  Delaware  River,  that  would  yield  three  times 
the  estimated  needs  of  fifty  years  hence,  or  nearly  ten 
times  the  amount  of  water  consumed  by  the  New  Jersey 
Metropolitan  District  in  1920. 

The  Massachusetts  report  proposes  a  single  storage 
reservoir  of  410  billion  gallons  capacity.  The  largest 
storage  re.servoir  in  any  one  of  the  four  New  Jersey 
projects  has  a  capacity  of  328  billion  gallons,  but  this 
reservoir  would  be  supplemented  by  others  to  be  added 
from  time  to  time.  One  of  the  New  Jersey  storage 
projects  would  solve  the  Passaic  Valley  flood  problem, 
and  a  second  one  (and  the  one  which  seems  most  likely 
of  the  four  to  be  adopted)  would  contribute  materially 
to  its  solution. 

The  Massachusetts  report  contemplates  no  filtration 
for  the  immediate  present,  either  of  existing  or  the 
proposed  additional  supply,  although  looking  forward 
ultimately  and  indefinitely  to  the  filtration  of  water 
from  all  surface  sources.  The  New  Jersey  report  in- 
cludes estimates  for  filtration  of  all  the  water  to  be 
taken  from  additional  sources  of  supply.  This  par- 
ticular difference  is  due  in  part  to  different  local  gov- 
erning physical  conditions  and  in  part  to  the  well-known 
Massachusetts  tradition  in  favor  of  sources  of  water 
supply  that  do  not  require  filtration. 

A  marked  contrast  between  the  Massachusetts  and 
the  New  Jer.sey  projects  is  that  the  former  proposes 
to  u.se  the  higher  stream  flows  only  (run-off  in  excess 
of  1.2  sec.-ft.  per  square  mile,  or  about  775.000  gal.  per 
square  mile  per  year)  while  the  New  Jersey  projects 
contemplate  taking  as  much  as  is  feasible  of  the  entire 
run-off  without  encroaching  upon  existing  water  rights 
and  the  need  for  maintaining  a  minimum  dry  weather 
flow  for  purposes  of  stream  sanitation.  This  difference 
also  in  the  Massachusetts  and  New  Jersey  reports  is  in 
considerable  part  explainable  by  local  conditions. 

Another  remarkable  difTerence  in  local  conditions 
deserves  mention.  In  Mas.sachusetts  a  metropolitan 
district  authority  has  been  in  existcme  twenty-five 
years.  It  supplies  water,  by  wholesale,  to  the  various 
municipalities  in  the  district,  all  or  practically  all  of 
which  own  and  operate  their  own  w.-tter-vnrks.  In  New 
Jersey  such  a  metropolitan  water  dl-'ii  ■  .i  the  recent 
•  eport  suggests  does  not  exist.     True.  tn.  !.•  are  several 


joint  systems  of  water  supply  in  the  New  Jersey  Metro- 
politan District,  but  the  most  notable  of  these  are 
under  private  ownership.  The  East  Jersey  Water  Co. 
and  its  associated  companies  supply  a  number  of  muni- 
cipalities, either  wholesale  or  to  individual  consumers. 
The  Hackensack  Water  Co.  supplies  Hoboken  by  whole- 
sale and  some  fifty  other  municipalities,  direct.  There 
are  four  or  five  other  companies  that  supply  together 
something  like  thirty  municipalities  in  the  New  Jersey 
district.  Newark  and  Jersey  City  own  and  operate 
-their  own  supplies,  but  these  were  developed  by  and 
purchased  from  the  East  Jersey  Water  Co.  many  years 
ago. 

Although,  as  has  just  been  stated,  a  New  Jersey 
Metropolitan  District  would  have  to  be  created,  it  should 
be  noted  that  there  is  in  existence  a  North  Jersey  Dis- 
trict Water  Supply  Commission  and  a  corresponding 
district  taking  in  all  the  northern  counties  of  the  state. 
This  commission  has  power  to  acquire  or  construct 
water-works  for  the  supply  of  such  municipalities  as 
may,  either  singly  or  collectively,  contract  with  it  for 
that  purpose.  The  New  Jersey  report,  however,  sug- 
gests an  entirely  new  commission,  a  state  board  with 
power  to  issue  state  bonds.  This  (the  report  does  not 
bring  out)  would  require  additional  legislation  and  be- 
sides that  it  would  be  necessary  to  have  a  state-wide 
referendum,  owing  to  a  constitutional  prohibition  of 
state  bond  issues  in  excess  of  $100,000  unless  approved 
by  the  voters  of  the  whole  state. 

The  New  Jersey  report  suggests  as  a  model  to  be 
followed  the  Massachusetts  Metropolitan  Water  District 
plan.  This  resulted  from  a  report  made  in  1895  by 
the  Massachusetts  State  Board  of  Health.  Eleven  years 
earlier,  or  in  1884,  the  New  Jersey  Water  Supply 
Commission,  created  in  1882,  recommended  a  joint 
water-supply  plan  under  which  ten  cities  and  towns, 
including  Jersey  City  and  Newark,  would  have  been 
provided  with  a  joint  water  supply  from  the  Pe- 
quannock  River — later  developed  by  the  East  Jer.sey 
Water  Co.  for  Newark.  How  this  plan  came  to  naught 
is  too  long  a  stor>'  to  be  told  here,  but  the  storv',  to- 
gether with  many  other  interesting  details,  may  be 
found  in  a  lengthy  editorial  review  entitled  "Water 
Supply  of  Northea.stem  New  Jersey  and  the  Jersey 
City  Bid,"  covering  in  some  of  its  ramifications  a  pe- 
riod of  more  than  a  century,  published  in  Engineering 
News,  Apr.  25,  1895.  It  may  be  added  that  "  the  Jersey 
City  bid"  that  forms  a  part  of  the  title  quoted  was 
one  of  a  half  dozen  or  so  in  as  many  years  made  in  the 
long  struggle  over  a  new  water  sui)ply  for  Jersey  City 
which  finally  resulted  in  the  present  gravity  system 
from  the  Boonton  reservoir  on  the  Rockaway  River — 
a  sti-uggle  which  in  some  of  its  phases  and  later  de- 
velopments has  continued  for  about  thirty  years,  and 
which  is  only  one  of  many  water  conflicts  in  this  terri- 
tory, some  of  which  are  still  being  fought. 

These  conflicts  have  nothing  to  do  with  the  physical 
a.spect8  of  the  projects  outlined  in  the  New  Jersey  re- 
port, but  they  do  raise  some  serious  <iuestions  in  connec- 
with  the  final  .solution  of  the  water-supply  pioblem  of 
northeastern  New  Jersey.  The  entire  problem  will 
never  be  .solved  until  it  is  handled  in  a  broad  public- 
spirited  way.  with  co-operation  on  the  part  of  the  state, 
the  several  municipalities,  and  the  various  private  in- 
terests concerned.  Mr.  Hazen's  admirable  report  pre- 
sents such  remarkable  and  desirable  possibilities  that 
it  should  stimulate  this  essential  co-operation. 
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Huge  Water  Storage  Projects  for  New  Jersey  District 

Any  One  of  Four  Plans  by  Allen  Hazen  Would  Give  Supply  for  Several  Decades — Combinations 
Oif  Reservoirs  and  Delaware  River  Flow  Would  Yield  Three  Times  1970  Needs 


TWO  and  one-hall"  billion  gallons  of  water  daily,  or 
three  times  the  need  of  the  5,600,000  estimated 
population  to  be  supplied  in  1970  by  the  33  water-works 
systems  now  operating  in  the  six  counties  on  the  west- 
side  of  the  Hudson  River,  could  readily  be  provided  for 
wholesale  delivery  to  the  several  works  by  a  New  Jersey 
Metropolitan  Water  Board  of  three  capable  men  em- 
powered to  take  over  existing  sources  of  supply,  enlarge 
them  to  their  full  capacity  and  supplement  them  with 
new  developments,  according  to  a  report  by  Hazen, 
Whipple  &  Fuller,  civil  engineers,  New  York  City,  to  the 
State  Department  of  Conservation  and  Development  of 
New  Jersey.  Of  the  2,500  m.g.d.  mentioned,  1,661  m.g.d. 
would  come  from  three  large  storage  systems  on  the 
Passaic  and  Raritan  rivers  and  smaller  streams  to  the 
north  and  west  combined  with  the  Hackensack  and  a 
number  of  minor  sources,  and  839  m.g.d.  would  be 
pumped  from  the  Delaware  River  "in  winter,  so  as  com- 
pletely to  fill  reservoirs"  in  the  Passaic  and  Raritan  stor- 
age systems  "holding  635  billion  gallons."  Included  in 
the  1,661  m.g.d.  are  over  300  m.g.d.  already  developed 
or  being  developed,  chiefly  from  the  Passaic  and  its 
tributaries.  Th«  entire  2,500  m.g.d.  "is  more  than  ten 
times  the  present  rate  of  output"  of  the  33  water-works 
systems,  which  is  244  m.g.d.  for  a  population  of 
2,070,000. 

All  the  2,500  m.g.d.  except  4  m.g.d.  would  be 
filtered.  Each  of  the  three  large  proposed  storage  res- 
ervoirs is  near  the  district  to  be  supplied,  the  most  re- 
mote (the  Raritan)  requiring  an  aqueduct  only  32  miles 
long,  while  the  aqueduct  from  the  upper  Passaic  or  Long 
Hill  system  would  be  only  19  miles  long,  terminating  in 
Jersey  City,  but  passing  under  Newark  en  route.  Each 
Passaic  reservoir  would  deliver  water  to  considerable 
low  service  areas  by  gravity,  but  the  Raritan  water 
would  be  under  only  80-ft.  head  at  tidewater.  Besides 
the  three  storage  systems  already  named,  estimates 
were  made  for  a  large  reservoir  on  the  Wading  and 
Mullica  Rivers,  in  South  Jersey,  but  while  this  would 
yield  316  m.g.d.,  the  water  would  have  to  be  lifted  200 
ft.  through  12  miles  of  steel  mains,  then  conveyed  72 
miles  additional  through  a  13-ft.  aqueduct,  and  at  the 
Newark  terminal  the  delivery  head  would  be  only  80  ft. 
above  tidewater,  also  for  the  Raritan  aqueduct. 

Two  Passaic  Projects  Lead— Since  the  estimated  need 
of  the  New  Jersey  Metropolitan  District  up  to  1970  is 
for  only  820  m.g.d.  and  since  either  one  of  the  Passaic 
projects  when  combined  with  the  safe  future  yields  from 
existing  sources  outside  these  projects  Kould  come 
within  less  than  100  m.g.d.  of  that  amount,  and  since 
the  Passaic  projects  are  so  far  superior  to  the  Raritan 
and  Mullica  projects,  little  further  consideration  will 
be  given  here  to  the  two  last  named  or  to  pumping  water 
from  the  Delaware  River.  As  will  be  shovra  further  on, 
the  upper  Passaic  or  Long  Hill  reservoir  system,  in- 
cluding the  supplementary  resei-voirs  to  the  westward, 
is  superior  to  the  lower  Passaic  or  Passaic  Great  Reser- 
voir project  from  a  water-works  viewpoint  .solely,  but 
the  latter  would  serve  not  only  for  water-supply  pur- 
poses, but  would  also  solve  the  very  serious  Passaic  flood 


problems  and  eliminate  a  large  mosquito  breeding  area. 
Moreover,  the  Long  Hill  system,  combined  with  existing 
and  proposed  developments  in  the  area  tributary  to  the 
Passaic  Great  Reservoir,  would  supply  859  m.g.d.,  which 
with  the  101  m.g.d.  of  existing  sources  of  supply  outside 
the  Passaic  gathering  grounds  would  give  960  m.g.d., 
as  against  the  820  m.g.d.  needed  in  1970. 

The  principal  communities  in  the  New  Jersey  Metro- 


PortJerviS^^ 


c'pe  May  City 


PIG.  1.     FOUR  POSSIBI.E  .\DDITION.\L  WATER-SUPPLIES  - 
FOR   NEW  JERSEY    METROPOLITAN    PISTRICT 
Any  one  of  tht-se,  combined   with  existing  sources,   would  sei-ve 
the   district   for   decades   to  come   without    recourse   to   one   of  the 
Delaware  River  plans. 

politan  District  are  Newark,  Jersey  City,  Bayonne, 
Hoboken,  Paterson,  Passaic,  Montclair,  the  Oranges, 
Elizabeth  and  Plainfield.  The  East  Jersey  Water  Co. 
and  allied  companies  supply  a  considerable  number  of 
places  either  directly  or  wholesale  from  the  Little  Falls 
filter  plant  on  the  Passaic  River  and  the  Hackensack 
Water  Co.  sells  water  at  wholesale  to  Hoboken  and  at 
retail  to  some  fifty  other  cities  and  towns.  Newark 
and  Jersey  City  have  their  own  supplies.  Plainfield, 
Elizabeth  and  a  number  of  other  places  in  the  south 
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part  of  the  district  depend  upon  four  or  five  companies 
for  water. 

Water  Consumption  and  Industrial  Supplies — Of  283.- 
777  services  in  the  district,  205.361  or  72  per  cent  are 
metered.  The  per  capita  consumption  in  1920  was  118 
gal.  For  12  systems  having  altogether  94  per  cent  of 
their  taps  metered  the  per  capita  water  consumption  in 
1920  was  89  against  154  for  21  systems  having  but  49 
per  cent  of  metered  taps.  The  population  in  the  heavily 
metered  group  was  1,139,753  against  930,729  in  the 
other  group.  The  population  supplied  by  public  owned 
works  was  slightly  under  and  that  privately  supplied  a 
little  above  1,000,000.  The  public  works  had  66  per 
cent  of  their  taps  metered  and  a  consumption  of  139  gal. 
per  capita  compared  with  77  per  cent  and  99  gal.  for  the 
private  works.  Complete  metering,  Mr.  Hazen  says, 
might  reduce  the  per  capita  rate  from  118  to  100  gal. 
He  assumes  that  the  per  capita  consumption  will  still 
be  118  gal.  in  1930,  and  that  it  will  rise  to  123  in  1940 
and  will  reach  147  in  1970.  Meanwhile  he  assumes  that 
the  supply  of  water  for  industrial  purposes  contributed 
by  the  industries  themselves  will  fall  from  the  present  19 
gal.  to  11  gal.  per  head  of  total  population;  or  the  pres- 
ent total  requirement  of  137  gal.  per  capita  will  be  158 
gal.  in  1970,  of  which  the  proposed  district  will  supply 
but  147  gal. 

Leaving  industrially  owned  water  supplies  out  of  ac- 
:ount,  Mr.  Hazen  estimates  that  the  present  water  con- 
sumption is  divided  as  follows:  domestic  and  public  uses, 
38  per  cent;  industrial,  including  supplies  to  railways 
and  steamships,  32;  waste  due  to  leaky  pipes  and  plumb- 
ing and  unmetered  services,  30  per  cent. 

Population  increase  from  1920  to  1970  in  the  six 
counties  of  the  New  Jersey  Metropolitan  District  is 
estimated  by  Mr.  Hazen  as  1.95  per  cent  annually.  The 
actual  annual  increases  in  the  decade  1910-20  was  2.45, 
while  in  the  four  decades  from  1870-1910  it  was  3.4  per 
cent. 

Existing  Sources — The  chief  existing  source  of  water 
supply  in  the  New  Jersey  Metropolitan  District  is  the 
Passaic  River  and  tributaries,  which  have  been  developed 
to  a  safe  yield  of  164  m.g.d.,  and  the  Hackensack,  which 
might  yield  41  m.g.d.  in  1970.  The  164  m.g.d.  yield  on  the 
Passaic  and  the  Hackensack  is  thus  provided:  57  m.g.d. 
by  storage  on  the  Pequannock  tributary  for  Newark, 
another  57  m.g.d.  by  storage  on  the  Rockaway  for  Jer- 
sey City,  and  50  m.g.d.,  without  storage,  from  the  main 
Passaic  at  the  pumping  and  filtration  plant  of  the  East 
Jersey  and  allied  companies  at  Little  Falls.  Besides  this 
164  m.g.d.  already  provided,  storage  up  to  some  50  m.g.d. 
(of  a  possible  70  m.g.d.  or  more)  is  being  developed  on 
the  Wanaque,  for  Newark,  by  the  North  Jersey  District 
Water  Supply  Commission,  and  Bayonne  has  an  applica- 
tion for  storage  rights  on  the  Ramapo,  the  most  eastern 
tributary  of  the  Pa.ssaic,  while  there  are  opportunities 
for  more  storage  on  some  of  these  tributaries.  Of  the 
headwaters,  there  remain  practically  untouched  the 
Ramapo,  already  mentioned,  and  the  main  stem  of  the 
Passaic,  which  offers  an  opportunity  for  a  reservoir 
site  that  would  conserve  all  the  run-off  above  the  dam 
as  well  as  store  the  yield  of  many  streams  farther  away. 
The  undeveloped  flow  of  the  upper  main  Passaic  and  all 
the  tributaries  mentioned  now  passes  thr  East  Jersey 
plant  at  Little  Falls.  The  catchment  ;irea  above  this 
point  is  761.2  miles,  but  the  safe  yipjd  now  available, 
after  allowing  for  the  sanitary  and  other  needs  down 
the  river,  is  only  the  50  m.g.d.  already  mentioned.     A 


dam  just  above  Little  Falls  would  provide  a  storage  res- 
ervoir of  immense  area  and  large  volume,  extending 
back  almost  to  the  possible  reservoir  on  the  main  river, 
already  mentioned.  Either  one  of  these  reservoirs  com- 
bined with  the  Passaic  catchment  areas  for  which  stor- 
age has  already  been  or  is  being  provided,  and  with  the 
Hackensack  River  and  other  sources,  %vould  supply  more 
water  than  would  be  needed  for  more  than  half  a  cen- 
tury to  come. 

Maps  and  Tabular  Data — Before  taking  up  the  two 
Passaic  storage  reservoir  proposals  in  brief  detail,  it 
may  be  stated  that  the  location  of  the  four  storage  sys- 
tem possibilities  reported  on  by  Mr.  Hazen  is  shown  on 
the  accompanying  sketch  map  of  the  State  of  New  Jersey 
and  that  various  comparative  data  for  the  four  systems 
are  given  in  three  tables  reprinted  here  from  Mr. 
Hazen's  report.    Table  I  gives  the  length  of  the  various 

TABLE  I.    C(iMP.\KISONS  OF  FOIK  STOK.\GE  SYSTEMS 

.£  ^  id-  Cipacity  in 

,2;=  a'^-  Elwation    Billion  Gallons 


Name  cC» 
.J 

Flat  Brook.  1.160 

Paulinskill 600 

Beaver  Brook..  1.430 

request I,  ion 

Musconetcong .  1.400 

So.  Br.  Raritan  610 

No.  Br.  Raritan  .  1,500 

Long  Hill  Res...  850 
Pa&saic  at 

I.iltle  Falls. .  7,700 

Raritan 12.360 

.MuIIica  and  W.iding 

Rivers 33,400 


Oeptli  of 
Water 
Feet 
.Max.    .\v<-. 
120       49 
105       23 


3.90 
3.80 
4.70 

1  70 

2  90 
0  60 
0.52 

24.50 


30       12       53.80 


480 
460 
440 
435 
420 
505 


445 
433 
413 
405 
390 
475 
310 
280 


200       ISO       290 
140       120       295 


proposed  main  dams  at  the  flow  line,  and  for  each  reser- 
voir its  maximum  and  average  depth,  water  surface 
area,  water  elevation  at  flow  line  and  low  water,  and 
capacity  to  the  bottom  and  also  for  the  portion  of  the 
reservoir  available.  Table  II  compares  the  cost  of  the 
four  reservoir  and  associated  aqueduct  systems,  by  con- 


TABLE  II.    UliLATIVE  COST  OF  FOUR  PROJECTS 
All  in  .\Iillions  of  Hollars  Except  Cost  tine 

MuIIica 

Passaic  and 

r.real           I.ong  Hill  Wadiim 

Reservoir       S>'8teni          Raritan  Rivor> 

sites  and  damages                                  ?*                  24                   21  ) 

Dams  and  reser\-oini                               10                   tS                   12  II 

.\r|iieduel8 0                       0                     21  44 

f'olleeting  tunnels  20 

l^ressure  tunnels  or  equivaleni              H                   23                     5  4 

Filters II                     \o                    in  R 

Pumping  .stations 4                    2                    7  1^ 

Otherstnieturc*     ..                                                          5                      3  3 
F^ngineerinc.       administration 

and  contingencies 16                  22                   16  17 

Tot-il  cost  of  works 93  130  95  103 

ttne-half  capitAliced  pumping 
cost 8  0  15  22 

Tolalcost..  101  no  MO  125 

rapacity  mg.d  450'  750  400  300 

Cost  per  m.g.d.  capaclt.^     .  .       t225.O00        $173,000        1275.000       )4I7.000 

*In  addition  to  200  m.g.d.  now  obtained  and  to  be  f>hlaine<l  from  this  source 
by  smaller  dc\-elopment8  and  not  counting  a  flow  of  80  m.g.d. assumedtobctnaiD- 
tained  at  Oreat  Falls  for  the  henc6t  of  manufacttiren  and  the  lower  rivfT. 


struction  and  other  elements,  by  totals  and  in  unit  cost 
per  million  gallon  daily  capacity.  Table  III  is  a  cost 
estimate  for  the  Ix)ng  Hill  system  arranged  progres- 
sively in  order  of  development,  beginning  with  the  main 
reservoir,  filters  and  conduit,  and  then  continuing  step 
by  step  to  include  additional  reservoirs  and  tunnels  to 
the  westward,  this  latter  installment  bringing  the  total 
co.st  up  to  $122,909,000.  and  finally  extending  by  means 
of  pumps,  filters  and  tunnels  to  take  in  1.31  m.g.d.  from 
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the  Delaware  River,  bringing  the  total  supply  developed 
to  this  point  up  to  750  m.g.d.  and  the  total  cost  to  $129,- 
571,000,  and  making  a  corresponding  unit  cost  of  $172,- 
000  for  each  million  gallons  daily  supplied.  In  addition 
to  the  sketch  map  of  the  entire  state  already  mentioned. 
Fig.  2  is  a  map  of  the  Great  Passaic  Resen-oir  from  the 
proposed  dam,  just  above  Little  Falls;  Fig.  3  shows 
the  Long  Hill  reservoir  on  the  upper  Passaic  above  Mill- 
ington,  together  with  the  tributary  reservoirs  further 


TABLE  III.    SUCCESSn^  DEVELOPMENT  COSTS.  LONG  HILI 
RESERVOIR  .\ND   DELAWARE  RH'ER  PIMPING   PROJECT 

rx>ng  HiU  Resen-oir $16,045,000 

Southern  loop,  extendine  to  Newark  with  filters.  .  7.410.000 

42m.pd.  (a  J55S.OOO f 23.455,000 

Filters  for  North  Branch  and  Black  River  division.  $3,000,000 

Resen-oir  and  tunnel 12.402.000 

109m.g.d(u  $357,000 38.857,000 

Pressure  tunnel,  to  Newnrk  and  Jersey  City.  $27,538,000 

Filters  for  1=0.  Branch  Dirision 1.560,000 

Resen-oir  and  tunnpl 7,085,000 

I68ni.g,d,  (a  $446,000 75,040.000 

Kilters  for  M»isconetcongdi\Tsion.      .  JV900.000 

Resen-oir  and  tunnel  10. 1)39.000 

300m.gd.  to  $300.000 ,  89,879.000 

Filters  (or  Pef|uest  divi.<!ion $3,240,000 

Resen-oir  and  tunnel 8.263.000 

417  ni  E.d  (n  $243.000 101.582,000 

Filters  for  Bciver  and  P.iulinsldll  division..  .  $4,116,000 

Resen-oirsand  tunnels 9.981.000 

558ni.K.d  to  $207,000 115,479,000 

Filters  for  Kliit  Hrook  di\-ision  $1,680,000 

Resen-oir  and  tunnel 5.750,000 

619  ni.g.d,  (o   $199.000 122.909,000 

niters  for  Delaware  diraion $3,800,000 

Tunnel  and  pumps 2,862,000 

750m.g.d.fo  $172,000 129,571,000 

It  is  assume*!  that  the  southern  loop,  or  a  par;  '>f  it,  will  be  first  built:  and 
that  the  first  water  w-iil  be  distributed  throuph  it;  and  that  the  priTssure  tunnel 
to  Newark  and  ,Iersey  City  will  not  be  built  until  somewhat  later.  In  the  inten'al 
"t  may  be  that  there  will  sometime  be  more  water  available  in  I.onp  Hill  Reser- 
voir than  cati  he  distributed  through  the  southern  !r>op.  This  will  depend  upon 
how  large  that  loon  is  made  and  what  extensions  of  it  there  ma.v  be  before  the 
pressure  tunnel  is  built.  In  this  inten'al,  if  the  Little  Falls  facilities  pertnitted, 
w-ater  could  be  relea.sed  fnjm  the  Lone  Hill  Resen-oir  to  flow  don-n  through  natural 
channels  to  the  Little  Falls  plant  and  be  utilized  in  that  way. 

This  is  another  interesting  matter.  The  jield  of  its  ow-n  catchment  area  is  so 
small  that  by  itself  years  would  be  required  to  fill  Long  Hill  Reservoir.  WitL  some 
of  the  feeders  diverted  to  it  the  filling  time  would  be  reduced. 


west  and  north,  and  Fig.  4  shows  the  main  aqueducts 
and  pipe  lines  already  in  use  in  connection  with  existing 
supplies,  as  well  as  those  proposed  by  Mr.  Hazen  for 
conveying  water  from  the  proposed  Long  Hill  storage 
system  to  the  present  33  water-works  systems  in  the 
New  Jersey  Metropolitan  District. 

Passaic  Great  Reservoir — A  dam  7,700  ft.  long  at  the 
flow  line,  built  across  the  Passaic  River  above  Little 
Falls  would  store  290  billion  gallons  of  water,  of  which 
220  would  be  available  above  the  proposed  low  water  flow 
line  of  180  ft.  above  tidewater,  the  available  draft  of 
water  being  only  20  ft.  This  reservoir  would  afford  an 
equalized  yield  of  757  m.g.d.,  of  which  80  m.g.d.  would 
be  allowed  to  flow  down  the  stream  for  industrial  pur- 
poses and  river  sanitation,  leaving  667  m.g.d.  available 
for  public  water  supply.  In  addition,  the  Passaic  Great 
Reservoir  would  prevent  floods  on  the  lower  Passaic, 
one  of  which  in  1903  caused  immense  damage  and  led 
to  the  recommendation  of  a  reservoir  on  this  very  same 
site  for  flood  control,  but  with  a  lower  flow  line  than  is 
now  proposed.  This  reservoir  would  also  flood  large 
areas  of  meadow  which  now  create  a  great  nuisance 
through  mosquito  breeding. 

Two  drawbacks  to  the  Passaic  Great  Reservoir  are  the 
necessity  of  providing  the  entire  storage  at  once,  in- 
volving high  unit  cost  while  the  consumption  is  rela- 
tively low,  and  also  the  number  of  buildings  existing  on 
portions  of  the  61-5  miles  that  would  be  covered  by  the 
reservoir.  Dwellings  of  all  kinds  that  wr.uld  be  flooded 
total  2,150,  but  many  of  these  are  below  the  level  of  the 
1903  flood.  The  reservoir  would  also  flood  four  water- 
Works  plants,  including  the  stations  for  pumping  from 
well.s  for  the  supply  of  East  Orange  and  the  Common- 


wealth Water  Co.  The  water  power  at  Pompton  Lake 
would  be  submerged  and  also  the  Du  Pont  powder  works 
at  Wayne.  It  is  estimated  that  the  buildings  and  indus- 
tries that  would  be  submerged  by  the  Passaic  Great 
Reservoir  are  equivalent  to  what  would  be  "found  in  an 
average  city  of  10,000  or  12.000  inhabitants."  Both  the 
Delaware.  Lackawanna  &  Western  R.R.  and  the  Green- 
wood Lake  Division  of  the  Erie  R.R.  cross  the  reservoir, 
besides  many  important  highways,  all  of  which  would 
require  more  or  less  relocation.  It  would  also  be  neces- 
sary to  build  a  trunk  sewer  to  divert  the  sewage  of  sev- 
eral small  towns  to  a  point  below  Little  Falls. 

It  may  be  noted  in  passing  that  if  the  Passaic  Great 
Reservoir  were  not  built  there  would  still  be  made  avail- 
able by  existing  and  proposed  storage  on  some  of  the 
Passaic  tributaries  a  considerable  total  volume  of  water 
which  in  no  way  would  aff'ect  the  yield  from  what  may  be 
termed  the  rival  Passaic  storage  system  (Long  Hill)  to 
be  described  ne.xt.  It  may  also  be  noted  that  if  the 
Passaic  Great  Reservoir  were  not  built  and  the  Long 
Hill  reservoir  was  constructed,  then  the  storage  now  be- 
ing developed  on  the  Wanaque  could  be  sent  down  the 
stream  beds  of  the  Wanaque,  Pompton  and  Passaic 
Rivers  and  be  utilized  by  means  of  the  pumping  and 
filter  plant  at  Little  Falls. 

Long  Hill  Reservoir — Alternative  to  the  Passaic  Great 
Falls  Reservoir  is  the  Long  Hill  Reservoir,  supplemented 
by  northern  streams,  and  eventually  by  pumping  from 
the  Delaware  River  if  found  desirable.  The  Long  Hill 
reservoir  would  be  formed  by  a  dam  near  Millington,  on 
trap  rock.  110  ft.  high  and  850  ft.  long  at  the  flow  line, 
compared  with  the  dam  7.700  ft.  long  to  form  the  Pas- 
saic Great  Reservoir.  The  Long  Hill  reservoir  would 
have  an  area  of  24  sq.mi.,  compared  with  the  61.5  sq.mi. 
of  the  Passaic  Great  Reservoir,  but  owing  to  its  greater 
depth  (see  Table  I)  the  Long  Hill  reservoir  would  store 
.328  billion  gallons  to  the  bottom,  of  which  182  would  be 
available  at  the  proposed  low  water  flow  line  of  280  ft. 
above  tide  level,  or  a  full  100  ft.  higher  than  the  low 
water  flow  line  of  the  Passaic  Great  Reservoir  at  Little 
Falls.  The  elevation  and  capacities  of  the  various  reser- 
voirs supplementarj'  to  the  Long  Hill  are  shown  in  Table 
I  in  the  line  above  the  figures  there  given  for  the  Long 
Hill  reservoir.  The  safe  yield  from  the  Long  Hill  reser- 
voir system  is  placed  at  619  m.g.d. — without  any  pump- 
ing from  the  Delaware  River.  This  amount  plus  what 
can  be  obtained  from  the  Passaic  and  its  tributaries 
entirely  below  this  reservoir  and  from  various  other 
sources  available,  would  be  more  than  is  needed  to  sup- 
ply the  New  Jersey  Metropolitan  District  for  fifty  years 
to  come. 

Water-supply  rights  of  the  Morris  Canal  in  Lake 
Hopatcong,  in  Greenwood  Lake,  and  other  bodies  of 
water  in  the  Passaic  catchment  area  would  not  be  inter- 
fered with  under  the  development  scheme  proposed  by 
Mr.  Hazen.  Should  this  canal  be  abandoned  |as  has 
been  proposed  for  years  past  is  provided  for  in  a  bill 
that  passed  the  New  Jersey  Legislature  la.st  week]  and 
these  rights  become  available  for  municipal  water  supply 
there  would  be  some  addition  to  the  yield  from  the 
Passaic  projects. 

In  making  estimates  for  the  yields  of  the  various 
catchment  areas  considered,  Mr.  Hazen  allowed  a  correc- 
tion factor  not  only  for  the  percentage  of  water  surface 
in  each  area  but  also  for  the  average  elevation  of  these 
areas.  Allowances  were  also  made  for  the  amounts  of 
"ground  storage  yield"  fo  the  reservoir,  ranging  from 
60  days  to  nothing  in   terms   of  net  yield.      USee  Mr. 


434 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  11 


Hazen's  paper,  Trans.  Am.  Soc.  C.  E.,  vol.  77,  p.  1539, 
or  "American  Civil  Engineer's  Pocket  Book  for  Defini- 
tion of  'Ground  Storage  Yield.'  "] 

Population  on  Catchment  Areas — On  the  Long  Hill 
catchment  area  of  645.5  sq.mi.,  including  that  of  the 
supplementary  reservoirs,  the  total  population  in  1920 
v/as  39,544,  or  61  per  square  mile.  In  1910  the  popula- 
tion per  square  mile  was  67  and  in  1900  it  was  61,  or 
the  same  as  in  1920.  On  the  Passaic  Great  Reservoir 
catchment  area  of  761.2  sq.mi.  above  Little  Falls  the 
total  population  in  1920  was  116,303,  or  153  per  square 
mile.  In  1910  the  population  per  square  mile  above 
Little  Falls  was  133  and  in  1900  it  was  114.  The  pro- 
posal to  divert  sewage  of  certain  tovwis  below  the  Little 
Falls  dam  has  already  been  mentioned.  The  Raritan 
catchment  area  had  a  population  of  about  70  per  square 
mile  7n  1920,  which  was  about  the  same  as  in  both  1910 
and  1900.  The  Mullica  and  Wading  River  combined 
catchment  areas  had  a  population  of  only  29  per  square 
mile  in  1920. 

The  catchment  area  of  the  existing  Pequannock  sup- 
ply for  the  city  of  Newark  had  a  population  of  only  16 
per  square  mile  in  1920  compared  with  17  in  1910  and  18 
in  1900.  [The  city  of  Newark  has  been  gradually 
acquiring  this  catchment  area  until  it  now  owns  a  very 
large  percentage  of  it.]  In  the  Rockaway  catchment 
area  of  the  Jersey  City  water  supply  the  population  per 
square  mile  was  210  in  1920,  179  in  1910,  and  190  in 
1900.  The  Wanaque  catchment  area  above  the  dam  now 
being  built  for  Newark  had  a  population  per  sq.mi.  of 
25  in  1920,  20  in  1910,  and  16  in  1900.  The  existing 
Hackensack  River  catchment  area  had  a  population  of 
325  per  sq.mi.  in  1920,  compared  with  260  in  1910  and 
156  in  1900. 

The  total  number  of  dwelling  houses  that  would  be 
submerged  not  only  by  the  Long  Hill  reservoir  but  also 
by  air  of  the  reservoirs  tributary  to  it  is  781.  Com- 
paratively few  industries  would  be  submerged.  The 
houses  and  industries  that  would  be  flooded,  Mr.  Hazen 
states,  would  correspond  roughly  to  a  community  of 
4,000  population.  Sewage  fi'om  the  portion  of  Morris- 
town  that  would  naturally  drain  into  this  reservoir  basin 
is  already  diverted  outside  the  catchment  area. 

Water  Distribution — The  Long  Hill  reservoir  system 
would  give  "gravity  service  to  much  the  largest  part  of 
the  district,"  but  areas  above  E1.200  in  Montclair,  the 
Oranges,  and  elsewhere  would  be  in  high  service  pump- 
ing districts  (see  shaded  areas  on  Fig.  4).  The  water 
from  the  Long  Hill  as  well  as  from  the  Passaic  Great 
and  other  proposed  reservoirs  would  be  filtered.  ,  At  the 
Long  Hill  reservoir  it  is  proposed  to  put  the  filters  at 
such  an  elevation  that  they  would  deliver  water  to  the 
pressure  tunnel  mentioned  further  on  at  a  head  of  280 
ft.  above  tidewater.  The  upper  20  to  30  ft.  of  the  total 
40  ft.  storage  which  it  is  assumed  would  be  utilized 
from  the  Long  Hill  reservoir  would  flow  to  these  filters 
by  gravity.  The  water  in  these  upper  levels  would  be 
suflScient  for  many  years  to  come.  When  it  was  neces- 
sary to  install  booster  pumps,  they  would  take  water  out 
from  below  the  280-ft.  flow-line  elevation. 

A  pressure  tunnel  only  19  miles  long  would  convey 
water  from  the  Long  Hill  reservoir  to  Jersey  City,  pass- 
ing beneath  Newark  and  connecting  with  the  distribu- 
tion system  of  that  city  en  route  and  connecting  at 
Jersey  City  with  supply  mains  running  south  to  Bayonne 
and  north  to  the  Hackensack  water  system  at  Hoboken. 
The  southern  loop  pipe  line  vrould  extend  from  the  tun- 


nel in  Newark  to  Elizabeth  and  Rahway.  This  could  be 
extended,  if  desired,  "all  the  way  around  through  Plain- 
field,  as  a  belt  line,  and  give  an  independent  connection 
with  the  Long  Hill  reservoir,"  serving  a  region  where 
large  additional  quantities  of  water  are  likely  to  be 
required. 

The  present  Pequannock  supply  owned  and  used  by 
Newark  is  "available  by  gravity  at  a  higher  elevation 
than  any  other  part  of  the  proposed  supply."  Mr.  Hazen 
suggests  that  by  pooling  all  the  sources  of  supply  "it 
would  be  good  business  to  use  Pequannock  water  for  the 
high  service  only,  thus  avoiding  pumping."  The  Jersey 
City  reservoir  at  Boonton  on  the  Rockaway  and  the  pro- 
posed Wanaque  reservoirs  "are  slightly  lower  than  the 
proposed  Long  Hill  reservoir,  but  the  differences  are 
not  enough  to  be  troublesome,"  since  booster  pumps 
could  be  used  "on  any  of  the  supply  hnes  where  the 
head  was  otherwise  deficient."  Water  from  the  Little 
Falls  plant  would  go  to  the  same  distribution  system 
by  pumping.  Most  of  the  water  supplied  to  this  district, 
Mr.  Hazen  states,  now  passes  through  Great  Notch  at 
"a  point  about  four  miles  south  of  Paterson  which  might 
be  well  called  'Grand  Junction,'  for  so  many  of  the  pres- 
ent main  supply  lines  pass  through  it." 

If  the  Passaic  Gi-eat  Reservoir  instead  of  the  Long 
Hill  reservoir  were  the  main  source  of  supply,  addi- 
tional filters  and  pumping  plant  could  be  built  at  Little 
Falls ;  or  a  tunnel  could  be  driven  "from  the  reservoir 
to  some  convenient  point  of  distribution  on  the  eastern 
slope  where  filters  and  pumping  stations  could  be  lo- 
cated." Mr.  Hazen  adds  that  "such  a  tunnel  might  take 
the  water  from  the  southern  end  of  the  reservoir." 

Dual  System  of  Water  Supply— In  view  of  the  large 
volumes  of  water  used  for  industrial  purposes  in  the 
New  Jersey  Metropolitan  District,  Mr.  Hazen  asks: 
"Why  not  have  two  grades  of  water  like  two  grades  of 
milk?  Grade  A  water  to  be  used  for  the  primai-y  sys- 
tems for  all  domestic  purposes,  and  Grade  B  water  to 
be  used  for  industrial  purposes."  The  Grade  B  water 
could  be  chlorinated  so  heavily  that  "there  would  be 
little  valid  ground  for  objection  to  it  for  sanitary  rea- 
sons." The  Grade  B  water  could  also  be  "supplied  at 
lower  pressure  and  at  a  lower  price"  than  the  Grade  A 
water,  thus  aiding  industry  and  affording  "a  market 
for  waters  that  are  not  suitable  for  domestic  require- 
ments." 

Costs — Comparative  costs  for  the  four  projects  are 
given  in  some  detail  in  Table  II  while  Table  III  gives 
costs  of  successive  stages  of  the  Long  Hill  Reservoir 
scheme,  with  pumping  from  the  Delaware  River. 

Suggested  Program — The  engineering  problem  of 
providing  water  for  the  New  Jersey  metropolitan  dis- 
trict can  be  readily  handled,  Mr.  Hazen  says,  and  the 
financial  problems  are  also  easy  of  solution  by  means  of 
a  proper  system  of  charging  fof  the  water  delivered 
wholesale  to  the  different  communities  and  companies. 
The  real  problem  lies  in  the  "diversity  of  owniership  in 
33  separate  systems  of  water  supply  now  in  the  district," 
which  Mr.  Hazen  says,  makes  it  "almost  impossible  to 
hope  for  an  adequate  solution  by  voluntary  co-opera- 
tion." In  view  of  this  and  also  the  fact  that  the  neces- 
sary operations  will  extend  through  a  long  term  of  years 
and  that  action  must  be  taken  and  money  spent  long  in 
advance  of  the  need  for  some  of  the  sources  of  water 
supply  that  will  be  required  eventually,  Mr.  Hazen  sug- 
gests the  creation  of  a  water  board  with  power  to  ac- 
quire existing  and  additional  sources  of  supply,  and  to 
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build  water-supply  works,  to  sell  water  at  wholesale  and 
to  issue  bonds  to  pay  for  the  works.  A  board  of  three 
members  would  be  large  enough.  These  should  be  men 
who  can  handle  "large  enterprises  efficiently  and  eco- 
nomically" and  who  would  be  "in  a  position  to  decide 
all  questions  on  their  merits  and  without  political  or 
other  obligations   to  anyone." 

Such  a  boai-d  once  created  would  immediately  "take 
over  some  of  the  larger  supply  works  [but  not  the  dis- 
tribution systems]  now  in  service,"  including  perhaps 
those  of  Newark,  Jersey  City,  the  East  Jersey  Water 
Co.,  including  in  the  latter  the  present  Little  Falls  pump- 
ing and  filtration  plant.  The  board  would  also  take  the 
dam  now  being  built  at  Newark  on  the  Wanaque  by  the 
North  Jersey  District  Water  Supply  Commission.  When 
this  dam  is  completed  to  its  full  height,  water  from  it 
could  be  delivered  down  existing  streams  and  taken  out 
at  the  Little  Falls  plant,  which  would  then  have  to  be 
enlarged. 

Acknowledgment  of  co-operation  is  given  by  Mr. 
Hazen  to  the  Department  of  Conservation  and  Develop- 
ment of  New  Jersey,  with  special  mention  of  Alfred  Gas- 
kill,  director,  Dr.  Henry  B.  Kummel,  geologist,  and  H. 
T.  Critchlow,  hydraulic  engineer.  Co-operation  was  also 
given  by  engineers  and  othens  connected  with  many  of 
the  33  water-works  systems  now  operating  in  the  New 
Jersey  Metropolitan  District.  Much  time  was  devoted  to 
the  collection  of  field  data  and  various  studies  by  Mal- 
colm Pirnie  of  the  staff  of  Hazen,  Fuller  &  Whipple. 


Engineering  as  a  Human  Activity 

Extracts  from  a  jHiper  by  Prof.  H.  E.  Riggs,  of  the 
University  of  Michigan,  before  the  Michigan  Engi- 
neeriny  Society,  oil  some  of  the  iwn-technical  sides  of 
engineering.  Jvbs  aitd  hf>w  to  get  them;  fees  and  how 
to  maintai7i  them;  scalawags  and  how  to  treat  them 
are  always  interesting  topics. — EDITOR. 

AS  I  look  back  over  a  professional  practice  of  more  than 
.30  years,  I  am  impressed  by  a  few  facts  which  you 
older  men  can  verify  and  you  younger  ones  must  never 
forget.  The  friendships  formed  during  those  years  arc  very 
largely  among  engineers,  not  mere  acquaintances,  but  the 
warmest  of  close  personal  friendships.  The  large  majority 
of  the  work  that  has  come  to  me  and  by  far  the  largest 
part  of  my  total  income,  has  come  directly  or  indirectly 
through  other  engineers.  These  two  facts  lead  me  to  say 
to  you  that  we  cannot  get  along  without  one  another,  that 
our  profession  is  so  big  and  covers  such  an  infinite  multi- 
tude of  specialized  lines  of  work  that  no  one  man  can  pos- 
sibly fit  himself  for  more  than  a  limited  service  and  that 
he  is  constantly  coming  into  contact  with  problems  that 
demand  the  attention  of  other  engineers  than  himself. 

T!ie  man  who  takes  this  view,  who  sees  that  he  can  af- 
ford to  be  helpful  and  not  selfish,  who  realizes  that  on  a  big 
job  there  is  credit  enough  for  all,  and  who  .says  "we  did 
a  big  piece  of  work  and  if  it  had  not  been  for  the  splendid 
work  of  these  other  men  it  would  not  have  been  possible," 
is  the  really  big  man  and  soon  or  late  the  world  will  see 
his  bigness. 

Twenty  or  more  years  ago  John  W.  Alvord  read  a  paper 
before  the  Illinois  Engineering  Society  entitled  "The 
Theory  and  Practice  of  Getting  a  Job."  Hunt  it  up  and 
read  it.  It  entitles  Mr.  Alvord  to  a  place  among  the  great 
American  humorists.    It  also  proves  him  a  philosopher. 

As  I  recall  it,  he  states  the  theory  as  the  beautiful 
dream  of  the  day  when  gray-haired  corporatinp  prcsidentu 
will  wait  in  your  outer  orffice  until  it  is  your  pleasure  to  see 
them  and  will  then  beg  you  to  accept  thf  commission  of 
designing  their  work  and  spending  their  millions. 

The  practice  is  a  different  matter.  You  hear  of  a  job 
of  designing  a  pavement  in  the  next  county  seat  and  you 


hie  you  there  by  the  first  train.  You  find  that  you  are 
fourth  or  fifth  man,  and  that  a  prominent  engineer  from 
Chicago,  of  national  reputation,  happened  to  be  passing 
through  and  dropped  ofl"  for  a  chat  with  his  college  class- 
mate, the  banker,  and,  hearing  of  the  job,  agreed  to  take 
it  for  the  banker's  sake. 

The  question  is  what  to  do?  You  want  a  job.  You  need 
one  for  the  money  there  is  in  it.  Will  you  knock  him,  cut 
prices,  use  improper  influence,  get  sore,  or  will  you  do 
your  best  to  put  the  competition  on  a  high  plane  by  put- 
ting your  price  up  where  it  Ijclongs  and  letting  the  other 
fellow  take  the  work  at  a  losing  figure  if  he  wants  to? 

My  owTi  observation  is  that  the  world  is  full  of  jobs, 
r.nd  if  you  will  devote  yourself  to  doing  your  job,  when 
you  get  it,  a  little  better  than  anyone  else  ever  did  an 
engineering  job  in  that  town,  if  you  will  watch  the  trouble 
on  the  job  and  see  to  it  that  no  criticism  is  made  that  is 
not  followed  to  the  end,  you  will  make  friends  on  the  job 
who  will  land  the  next  one  for  you. 

It  is  absolutely  impossible  to  please  everybody.  Don't 
try.  Do  the  job  in  such  a  way  that  you  are  sure  you  are 
right,  have  reasons  for  all  you  do,  use  the  best  diplomacy  of 
which  you  are  capable  in  satisfying  the  owner  that  you 
are  right.  Be  honest,  be  fearless  and  you  will  find  job 
after  job  coming  to  you.  Use  your  friends.  If  you  are 
vi-orth  while  it  will  be  a  pleasure  to  them  to  help  you. 

Don't  cut  prices.  If  you  have  been  working  for  .$200  per 
month  for  some  other  fellow  and  have  gone  in  for  your- 
self, on  your  first  job,  don't  ask  >!100  per  day.  Take  $15 
or  $20.  The  expert  fees  will  come  with  the  gray  hair 
and   the   experience. 

It  has  always  seemed  better  to*  me  to  let  the  other  fellow, 
who  insists  on  taking  work  at  less  than  cost,  get  the  job. 
Remember  that  while  he  has  it,  he  will  not  be  after  another, 
and  your  chances  of  getting  the  new  one  at  a  right  price 
is  so  much  the  better. 

Some  of  us  lack  diplomacy.  We  may  be  good  engineers 
but  our  psychology  is  poor.  We  cannot  convince  the  man 
with  the  money  that  we  do  know  enousrh  to  lake  charge 
of  his  work.  If  after  several  experiences  we  find  this  to 
be  the  fact,  we  had  best  work  for  some  fellow  who  has 
the  God-given  gift  of  convincing  the  world  that  he  can 
be  trusted  to  do  anything. 

I  would  ."^ay  to  you  young  men,  with  all  the  earnestness 
there  is  in  me,  stick  together,  woi'k  together.  What  bene- 
fits one  benefits  all.  Engineering  is  an  infinitely  better 
profession  than  when  Frank  Rogers,  Clarence  Hubbell  and 
myself  were  in  your  places.  Make  the  same  kind  of  friend- 
ships that  we  made.  Keep  sweet.  Do  the  things  that  you 
know  are  right  and  honest.  The  big  thing  is  that  the 
field  of  engineering  does,  have  rich  rewards  for  the  man 
who  loves  it,  and  who  does  his  work  as  the  work  which  the 
Master  sent  him  to  do  in  making  the  world  a  better  place. 

If  you  are  going  to  be  happy  in  your  work,  avoid  small 
(own  gossip.  Fight  in  the  open  if  you  have  to  fight.  If 
gossip  is  right,  and  your  friend  is  no  longer  your  friend, 
better  know  it  and  govern  yourself  accordingly. 

There  are  now;  always  have  been  and  always  will  be, 
men  in  every  profe.ssion  who  do  not  l)elong  there.  Some 
are  untrained  and  ignorant.  They  have  acquired  a  cer- 
tain amount  of  practical  skill  in  some  branch  of  work  and 
have  undertaken  to  claim  membership  in  the  i)rofession. 
Some  arc  dishonest  and  a  disgrace  to  thu  profession.  You 
ask  what  shall  we  do  with  these?  Be  sure  their  ways  will 
find  them  out.  When  it  becomes  clear  where  they  belong, 
when  no  doubt  remains,  then  the  profession  should  be  purged 
of  these  men.  A  few  years  ago  Prof.  J.  B.  Davis,  one  of 
the  founders  of  this  society  and  one  of  the  greatest 
teachers  and  greate.st  men  in  the  profession,  said  in  a  dis- 
cussion of  this  subject:  "When  a  man  conies  across  a  rattlc- 
onake  in  the  path  it  is  his  duty  to  kill  it." 

The  now  registration  law  is  bound  to  help  conditions 
and  the  fact  that  many  states  have  adopted  sucb  laws  will 
tend  to  place  engineering  upon  a  higher  plane,  but  after 
i.ll  the  laws  are  in  full  operation,  we  will  still  need  to 
drop  back  upon  ethics,  we  will  still  have  to  use  the  Golden 
Rule,  we  will  still  have  to  watch  ourselves  anil  wc  will  still 
have  to  kill  rattlesnakes. 
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Thin  Concrete  Lining  Successful 
In  Irrigation  Canals 

On  64  Miles  of  Canal  Saves  in  Maintenance  and 

Permits  Less  Seepage  Than  Earth 

Construction 

By  R.  C.  E.  Weber 

Project  Manager,  U.  S.  Reclamation  Service,  Orland,  Cal. 

CANAL  lining.  Ih  in.  thick,  placed  on  64  miles  of 
the  main  distribution  system  of  the  Orland  Project 
of  the  U,  S.  Reclamation  Service,  at  a  cost  of  39c.  per 
square  yard  has  effected  a  saving  of  60  per  cent  in 
maintenance  costs  over  earth  sections  and  has  reduced 
seepage  losses  to  less  than  one-third  of  those  in  clay. 

The  first  concrete  lining  was  placed  during  the  fall 
of  1911  following  the  first  season  of  operation.  The 
work  performed  at  that  time  consisted  of  lining  several 
high  fills  in  the  High  Line  canal  together  with  laterals 


DISTRIBUTION  OF  LABOR    IN  LINING  CREW 

located  in  a  rich,  loam  soil,  in  which  vegetation  grew 
so  luxuriantly  as  to  require  cleaning  several  times  dur- 
ing the  operating  season.  The  results  of  the  first  lin- 
ing placed  were  so  satisfactory  that  the  woi-k  has  been 
carried  on  each  year  until  at  the  present  time  64  of  the 
total  146  miles  of  the  project  distributary  channels  are 
lined  with  concrete.  The  original  plan  of  the  project 
contemplated  and  provided  for  about  30  miles  of  lined 
canals  and  laterals,  but  the  increasing  cost  of  mainte- 
nance from  year  to  year  together  with  the  heavy  dis- 
tribution losses  made  necessary  the  adoption  of  a  more 
'  or:prehensive  plan  for  concrete  lining.  Accordingly, 
in  1917  the  project  land  owners  entered  into  a  supple- 
rreutal  agreement  with  the  Secretary  of  the  Interior 
whereby  the  land  owners  acquiesced  to  an  estimated 
increased  cost  of  $220,000  for  lining  appro.ximately  70 
miles  of  canals  and  laterals. 

Comparative    costs    for'  maintaining    concrete-lined 
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SEEPAGE  AND  EVAPORATION  LOSSES  FROM  CANALS 

channels  and  earth  sections  have  been  kept  with  the 
following  result:  The  average  cost  per  mile  for  con- 
crete-lined section  was  found  to  be  $19.50.  It  was  $53.70 
per  mile  for  earth  section.  A  saving  of  $34.20  per  mile, 
or  64  per  cent,  therefore  is  effected  in  maintenance  costs 
by  the  use  of  lining.  In  addition  to  this  marked  reduc- 
tion in  maintenance  cost,  there  is  the  reduction  of  dis- 
tribution losses  and  the  increased  operating  safety. 

Seepage  and  evaporation  losses  in  concrete-lined  sec- 
tions and  in  earth  sections  of  various  general  soil  types 
are  available  covering  the  series  of  irrigating  seasons 
extending  from  1911  to  1920.  These  losses  are  in  terms 
of  depth  in  feet  per  24  hours  over  wetted  perimeter 
and  are  graphically  represented  by  the  accompanying 
diagram.  The  maximum  loss  of  2.79  ft.  occurs  in  the 
sand  and  gravelly  earth  section,  which  by  means  of 
concrete  lining  may  be  reduced  to  a  loss  as  low  as  0.28  ft. 

On  account  of  the  fact  that  the  major  portion  of  the 
project  is  under  irrigation  it  is  not  practicable  to  carry 
on  extensive  lining  operations  during  the  irrigation 
season,  and  the  time  for  lining  is  necessarily  confined 
to  a  period  of  six  months,  extending  from  Oct.  1  to 
April  1. 

Approximately  75  per  cent  of  the  lining  placed  on 
the  project  has  been  machine  mixed,  the  remainder  hav- 
ing been  mixed  by  hand.  Because  of  the  frequent 
moves  in  connection  with  the  lining  of  laterals,  mixers 
of  from  3-  to  4-cu.ft.  capacity  are  best  adapted  to  the 
work.  Line  and  grade  stakes  for  bottom  of  floor  and 
top  of  lining  are  provided  at  intervals  of  15  ft.  The 
section  is  prepared  for  lining  by  means  of  mattocks, 
picks  and  square-point  shovels,  a  force  of  15  to  25  men 
(depending  on  the  nature  and  hardness  of  the  soil  en- 
countered) being  necessary  to  keep  in  advance  of  the 
concrete  force.  The  concrete  force  consists  of  three 
men  charging  hopper  with  gravel,  cement  and  water, 
one  mixer  operator,  one  man  at  the  chute  conveying 
concrete  from  the  mixer  on  the  bank  to  the  wheel- 
barrows in  the  canal,  three  to  seven  wheelers  (depend- 
ing on  the  distance)  transporting  concrete  in  end-dump 
wheelbarrows  from  the  chute  to  placers,  two  men  plac- 
ing concrete  on  slopes  and  floor  and  two  men  finishing. 
To  eliminate  wheeling  the  concrete  into  the  canal  sec- 
tion, a  metal-lined  chute  is  provided  to  convey  the  con- 
crete from  the  discharge  spout  of  the  mixer  to  wheel- 
barrows placed  directly  in  the  canal  section.  The 
maximum  length  of  wheelbarrow  haul  is  300  ft.,  mixer 
set-ups  being  at  600  ft.  intervals.  Slopes  when  dry  are 
thoroughly  sprinkled  in  advance  of  the  concrete  and 
the  lining  is  kept  wet  for  three  days  following  placing. 
The  usual  practice  is  to  work  downstream,  bringing 
water,  controlled  by  small  earth  dams,  down  over  the 
lining  the  day  following  placing. 
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COMPLETED  LINING  ON  2:::. 
SEC. -FT.  CANAL 


In  order  to  place  the  lining  on  the  side  slopes  it  is 
necessary  to  use  a  comparatively  dr>'  mix  of  concrete. 
The  same  consistency  is  used  for  the  floor,  as  it  is  diffi- 
cult to  transport  a  wet  mixture  in  wheelbarrows.  Water 
as  required  is  sprinkled  over  the  floor  after  the  con- 
crete is  spread,  just  ahead  of  the  finishing  operation. 
Finishing  on  the  side  slopes  is  first  accomplished 
roughly  by  means  of  the  reverse  side  of  a  square-point 
shovel  and  the  final  operation  with  a  finishing  trowel: 
On  the  floor  shovels  are  also  used  but  most  of  the 
finishing  is  done  by  means  of  a  special  trowel  of  heavier 
construction  than  that  used  on  the  side  slopes. 

Expansion  joints,  provided  on  the  side  slopes  only, 
at  intervals  of  6  ft.,  are  made  as  follows:  After  the 
surface  has  been  given  a  final  finishing,  the  concrete 
is  cut  through  by  means 
of  a  pointing  trowel 
guided  by  a  straight 
edge  and  the  joint  thus 
made  is  smoothed  by  a 
sidewalk  jointer.  The 
mixture  of  concrete  used 
for  lining  is  1 :7  and  the 
average  thickness  of 
the  lining  is  1  '  in.  Lin- 
ing of  this  thickness 
placed  in  1011  and  in 
use  since  that  date  is  in 
excellent  condition, 
demonstrating  the  dura- 
bility  of   this   thickness 

of  lining  in  this  locality  where  mild  winters  prevail  with 
a  minimum  temperature  of  25  deg.  F.  above  zero.  Run-of- 
bank  gravel  from  local  creeks  is  used  for  aggregate. 
Gravel  with  rock  not  exceeding  1  in.  in  size  is  found 
in  its  natural  state  which  requires  neither  washing  nor 
screening  for  a  satisfactory  quality  of  concrete. 

Coats. — Since  1911  there  has  been  placed  a  total  of 
622,000  sq.yd.  of  IJ-in.  lining  on  the  Orland  Project  at 
an  average  cost  of  39.1c.  per  square  yard.  This  cost 
was  incurred  over  a  period  when  wages  for  ordinary 
labor  varied  from  a  minimum  of  $2.40  to  a  maximum 
of  $4  per  day,  and  when  other  items  of  cost  varied  i.i 
about  the  same  proportion.  For  the  purpose  of  givin.,- 
a  detail  of  the  various  items  entering  into  the  cost 
and  also  to  indicate  how  costs  are  returning  to  normal 
the  following  tabular  analysis  is  given  of  cost  per  square 
yard  of  lining  placed  during  the  year  1920  and  during 
the  fall  construction  period  of  1921 : 
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The  average  labor  costs  per  day  for  the  year  1920 
were  as  follows:  Laborers,  $4  and  $4.24;  placers,  $5; 
finishers,  $6;  teflmsters  with  two  horses,  $7;  and  team- 
sters with  four  horses,  $10.25.  The  average  haul  for 
(Travel  was  3  miles  and  for  cement  4  milrs.    The  cost 
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of  cement  at  the  project  warehouse  was  $3.20  per  barrel. 
The  116,599  sq.yd.  lining  was  placed  on  10.75  miles 
of  canals  and  laterals.  The  capacity  of  the  sections 
lined  varied  from  15  to  225  sec.-ft.  The  bottom  widths 
were  from  3  to  14  ft.,  vertical  height  from  2  to  4.5  ft. 
and  side  slopes  li  to  1  and  2  to  1.  For  the  fall  period 
of  1921  the  following  prices  prevailed:  Laborers,  $3 
and  $3.25 ;  placers,  $4 ;  teamsters  with  two  horses,  $5.50 ; 
teamsters  with  four  horses,  $8  and  finishers,  $4.25. 
The  average  haul  for  gravel  was  4  miles  and  for  cement 
3  miles.  Cement  at  the  project  warehouse  cost  $2.90 
per  barrel.  Five  and  four-tenths  miles  of  laterals  with 
capacities  varj'ing  from  15  to  35  sec.-ft.  were  lined,  on 
which  45,618  sq.yd.  of  lining  were  placed.  The  sections 
lined  varied  from  3  to  5  ft.  in  bottom  width,  1.5  to 
3.5  ft.  in  vertical  height  and  had  side  slopes  of  1§  to  1. 
Most  of  the  concrete  lining  was  placed  when  A.  N. 
Burch  was  project  manager  and  the  writer,  engineer 
in  charge  of  construction.  All  of  it  has  been  carried 
out  by  day  labor  under  the  direction  of  Reclamation 
Service  engineers. 


Water  From  Missouri  River  Advised  To 
Increase  St.  Louis  Supply 

A  PROJECT  for  an  additional  water  supply  for 
St.  Louis,  Mo.,  to  be  drawn  from  the  Missouri 
River  at  a  point  eight  miles  above  St.  Charles,  Mo., 
was  outlined  by  Edward  E.  Wall,  water  commissioner 
of  St.  Louis,  in  a  paper  read  before  the  Associated 
Engineering  Societies  of  that  city  on  Feb.  1.  The 
project  includes  a  shore  intake,  low-  and  high-service 
pumps,  a  purification  plant,  distribution  reservoir  and 
supply  mains  leading  from  the  reservoir  to  the  south- 
ern and  western  parts  of  the  city,  leaving  the  northern 
part  to  be  served  from  the  present  Mississipi)i  plant 
at  the  Chain  of  Rocks.  The  cost  of  the  new  works, 
suTicient,  with  the  proposed  enlargements  to  the  exist- 
ing works,  to  supply  the  city  and  outlying  territory 
until  1960  is  placed  at  $22,000,000,  but  for  the  imme- 
diate future  an  outlay  of  only  $12,000,000  is  proposed. 
Ordinances  for  the  acquirement  of  land  at  the  new  site 
and  for  a  $12,000,000  bond  election  have  been  drawn  by 
Mr.  Wall.    The  proposed  date  of  the  election  is  Aug.  1. 

In  contrast  with  the  Chain  of  Rocks  intake,  which 
for  local  reasons  is  about  a  half  mile  from  shore,  in 
rather  shallow  water,  and  gives  rise  to  ice  and  other 
troubles,  the  new  intake  at  Howard  Point  would  be  on 
the  convex  side  of  a  long  curve,  where  the  river  hugs 
the  shore.  Dikes  have  been  planned  which  would  make 
the  river  .scour  out  and  maintain  a  deep  channel. 

It  is  estimated  that  by  1926  the  new  plant  would  be 
delivering  an  average  of  about  30  m.g.d.  Additions 
would  be  made  as  needed  until  in  1042  the  new  works 
would  be  supplying  80  to  90  m.g.d.  and  in  1960  an 
average  of  120  m.g.d.,  giving  a  total  average  daily  sup- 
ply from  this  plant  and  the  pre.sent  one  af  Chain  of 
Rocks  of  240  m.g.d..  or  water  for  the  L.'iOO.OOO  esti- 
mated popiilatiim  of  St.  Louis  County  at  that  time. 

The  $12,000,000  estimated  cost  of  the  plant  built  up 
to  1942  is  distributed  as  follows:  Land,  dikes  .ind  bank 
protection,  intake,  buildings,  purification  works  and 
accessories,  $3.7n,000;  three  50-m.g.d.  low-sprvico  and 
four  30-m.g.d.  high  service  pumps  and  boiler  plant, 
$1,417,000;  72-in.  steel  main,  $l..'ia9,000;  100  m.g.d. 
rpHPrvoir.  $1,130,000  pipe  lines  connecting  with  distrihu- 
timi  system,  $3,1.33,000;  10  ptr  rent  for  contingencies, 
$L100.000;  total,  $12,110,000. 
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Wind  Pressures  at  High  Elevations  and  Their 
Application  to  Radio  Towers 

A  Review  of  Practice  and  Theory — Observations  Showing  That  Wind  Velocity  Increases  with  Height 

— More  Experiments  Needed — ^The  Gradient  Wind — Recommended  Loads 

and  Stresses  for  Design  of  High  Towers 

By  R.  Fleming 

.\merican  Bridge  Co.,  New  York 


IT  HAS  long  been  known  that  wind  velocity,  and 
consequently  wind  pressure,  increases  with  the  height 
above  ground.  Yet  it  is  customary  to  design  steel 
frames  of  buildings  for  uniform  wind  pressure  through- 
out. The  paragraphs  in  the  New  York  building  code 
calling  for  a  wind  load  of  30  lb.  per  sq.ft.  and  in  the 
Chicago  code  of  20  lb.  are  intended  for  wind  loads  at 
all  elevations.  While  this  is  not  logical,  the  errors  in 
building  design  that  may  result  are  not  serious.  High 
buildings  in  cities  are  somewhat  sheltered  by  surround- 
ing buildings  and  the  lower  portions  may  be  subjected 
to  little  or  no  wind  load.  Moreover,  the  wind  load  is 
not  fhe  dominant  load,  but  its  effect  on  the  members  of 
the  structure  is  usually  exceeded  by  that  of  the  vertical 
loads. 

Building  Codes  that  Consider  Height 

While  most  building  codes  call  for  uniform  wind  pres- 
sure regardless  of  height,  there  are  exceptions.  In 
London,  where  the  skyscraper  is  unknown,  buildings 
are  designed  to  resist  a  horizontal  pressure  of  not  less 
than  30  lb.  per  sq.ft.  on  the  upper  two-thirds  of  the 
surface  exposed  to  the  wind.  In  Philadelphia,  for  high 
buildings  erected  in  built-up  districts,  wind  pressure  is 
figured  at  not  less  than  2.5  lb.  per  sq.ft.  at  the  tenth 
story,  21  lb.  less  on  each  succeeding  lower  story,  and 
2h  lb.  additional  on  each  succeeding  upper  story  to 
a  maximum  of  35  lb.  at  the  fourteenth  story  and  above. 
In  Boston,  where  buildings  are  restricted  to  heights  not 
exceeding  125  ft.,  the  revised  code  (1919)  calls  for  a 
wind  pressure  of  10  lb.  per  sq.ft.  for  vertical  surfaces 
40  ft.  in  height,  15  lb.  for  portions  from  40  to  80  ft., 
and  20  lb.  for  portions  more  than  80  ft.  above  the  ground. 

Prof.  Henry  Adams  in  his  book,  "The  Mechanics  of 
Building  Construction,"  London,  1912,  under  "Finding 
Stresses  in  Roof  Trusses,"  writes,  "The  author's  formula 
for  wind  pressure  gives  a  value  increasing  with  the 
height  of  the  ground  and  decreasing  with  the  width  to  be 
taken.  It  is:  log  p  =  1.125  +  0.32  h  —  0.12  log  w 
where  p  =  ultimate  wind  pressure  in  lb.  per  sq.ft.  neces- 
sary to  be  allowed  for  against  a  plane  surface  normal  to 
the  wind,  h  =  height  of  center  of  gravity  of  surface 
considei'ed  above  the  ground  level  in  feet,  w  =  width 
in  feet  of  part  taken  as  one  surface."  The  same  formula 
is  given  in  a  previous  book  by  Adams,  "Theory  and 
Practice  of  Designing,"  under  "Steel-Framed  Sheds." 

Evidently  Adams  had  mainly  in  mind  roofs  and  roof 
trusses.  If  his  formula  is  applied  to  the  side  surfaces 
of  buildings  the  value  of  h  in  the  formula  is  one-half 
the  height  of  the  building.  If  the  wind  pressure  on  the 
sides  is  carried  to  the  ends  by  horizontal  bracing  lo  is 
increased  and  p  is  thei-eby  reduced.  The  limitations  of 
the  Adams  formula  may  be  inferred  from  the  following 
values :  For  h  =  50  and  w  =  20,  p  =  32.6 ;  fe  =  50 
and  w  =  100,  p  =  26.8 ;  h  =  100  and  iv  =  20,  p  =  40.6 ; 
h  =,  100  and  iv  —  100,  p  =  33.5 ;  h  =  100  and  iv  =  200, 
p  =  30.8. 


Eiffel  Tower — In  tower  design  the  wind  is  a  far  more 
important  factor  than  in  the  design  of  buildings.  What 
wind  load  shall  be  assumed,  is  one  of  the  first  questions 
asked  regarding  a  proposed  tower.  In  the  design  of  that 
king  of  towers,  the  1,000-ft.  Eiffel  Tower  of  Paris,  two 
assumptions  were  made :  A  horizontal  wind  pressure 
of  300  kg.  per  square  meter  (61.4  lb.  per  sq.ft.)  of 
surface,  and  a  pressure  varying  from  200  kg.  at  the 
base  to  400  kg.  per  square  meter  (40.9  to  81.9  lb.  per 
sq.ft.)  at  the  top.  The  committee  appointed  to  examine 
the  design,  in  its  report  approving  the  project,  said: 
"These  limits  are  notably  more  than  the  pressures  of 
winds  observed  in  our  climate."  It  is  related  of  Eiffel 
that  when  asked  what  would  happen  if  his  proposed 
tower  should  topple  over  he  replied  that  it  was  calculated 
to  withstand  a  pressure  of  61.4  lb.  per  sq.ft.  counting 
the  lattice  work  as  full  surface,  and  that-in  such  a  wind 
little  would  be  left  standing  except  the  tower. 

U.  S.  Navy  Practice — With  wireless  towers  the  cost  is 
materially  affected  by  the  wind  loading  assumed.  In 
towers  of  the  U.  S.  Navy  type  a  wind  pressure  of  30  lb. 
per  sq.ft.  of  vertical  surface  has  been  sornmonly  (though 
not  always)  assumed.  This  loading  was  used  in  design- 
ing the  triangular  towers  of  the  San  Diego,  Pearl 
Harbor,  Cavite  and  other  high-powered  stations.  Sev- 
eral of  these  towers  are  600  ft.  high. 

It  may  be  stated  here  that  "Wind,  30  pounds  per 
square  foot,"  as  inscribed  on  the  name  plate  of  the 
Guam  towers,  does  not  furnish  complete  information.  In 
a  self-supporting  tower  have  the  members  on  the  lee- 
ward side  been  considered  protected  to  any  extent  by 
those  on  the  windward  side?  In  proportioning  the  sev- 
eral parts  has  the  surface-area  of  one  side,  of  two 
sides  or  some  intermediate  value  been  assumed  as 
exposed  to  the  wind? 

Specifications  for  Monroe  Towers 

The  specifications  (1918)  of  the  U.  S.  Navy  Depart- 
ment for  20  radial  brick  towers,  each  500  ft.  high,  at 
Monroe,  N.  C,  called  for  a  wind  pressure  on  the  vertical 
projection  of  40  lb.  per  sq.ft.  for  the  first  100  ft.  from 
the  top,  35  lb.  for  the  next  100  ft.,  etc.,  and  20  lb.  for 
the  lower  100  ft.  Further,  a  pressure  of  40  lb.  was  to 
be  considered  acting  on  the  spreader  trusses.  Specifica- 
tions for  alternate  820-ft.  triangular  steel  towers  called 
for  a  wind  pressure  of  30  lb.  per  sq.ft.  on  H  times  the 
exposed  area  of  one  face. 

Radio  Corporations — The  "Radio  Central"  Station  at 
Poa-t  Jefferson,  L.  I.,  when  fully  completed  with  its  72 
towers  will  be  the  largest  and  most  powerful  radio  sta- 
tion in  the  world.  The  twelve  400-ft.  square  towers  now 
in  use  were  designed  for  a  wind  pressure  of  30  lb.  per 
sq.ft.  of  vertical  surface  acting  on  twice  the  projected 
area  of  one  face  for  the  upper  300  ft.  and  on  1*  timet 
the  projected  area  of  one  face  for  the  lower  part. 


March  16,  1922 


ENGINEERING     NEWS-RECORD 


439 


The  specifications  (1919)  of  the  Marconi  Wireless 
Telegraph  Co.,  Ltd.,  (London)  foi  tower.s  800  ft.  nigli 
require  the  design  to  provide  for,  "a  wind  pressure  of 
30  lb.  per  sq.ft.  over  the  whole  of  the  exposed  surface 
in  the  direction  of  the  wind  on  the  front  framing  and 
30  lb.  ditto  on  the  back  framing." 

The  wooden  lattice  masts,  714  ft.  high,  of  the  radio 
station  of  the  Italian  navj'  at  Rome  (San  Palo)  built 
in  1917  during  the  stress  of  war,  were  designed  for  a 
wind  pressure  of  61.5  lb.  per  sq.ft.  (C.  F.  Elwell, 
Proceedings  of  the  Institute  of  Radio  Engineers,  June, 
1920,  p.  194.) 

The  great  French  station  at  Croix  d'Hins,  14  miles 
southwest  of  Bordeaux,  known  as  the  "Lafayette  Radio 
Station,"  was  designed  to  meet  the  exigencies  of  war. 
Happily  the  armistice  came  and  the  station  was  finished 
in  times  of  peace.  The  eight  triangular  steel  towers, 
820  ft.  high,  fabricated  by  the  Pittsburgh-Des  Moines 
Steel  Co.,  of  Pittsburgh,  were  designed  by  the  Bureau 
of  Yards  and  Docks  of  the  U.  S.  Navy.  Wind  pressure 
was  assumed  at  30  lb.  per  sq.ft.  on  an  area  li  times  the 
exposed  surface  of  one  face.  (Lieut,  Copeland,  United 
States  Narai  Instityte  Proceedings,  Dec.  1920,  p.  1905.) 

The  circular  concrete  wireless  tower  at  Tokyo  is  the 
tallest  masonry  structure  on  record,  being  660  ft.  high 
above  ground  level.  "The  wind  pressure  on  a  plane  area 
was  taken  at  60  lb.  per  sq.ft.  at  the  ground  level  and 
126  lb.  per  sq.ft.  at  the  top.  changing  uniformly  be- 
tween these  two  extremes,  while  the  coefficient  of  reduc- 
tion for  the  projected  area  was  taken  at  two-thirds." 
(Prof.  Shibata,  Engineering  Neics-Record,  Aug.  4.  1921, 
p.  204.) 

Wind  Loading  Data  not  Always  Given 

It  is  to  be  regretted  that  the  Zeitsehrift  des  Verein.': 
deutscher  Ingenieure  (Nov.  20  and  27,  1920),  in  its  24 
columns  on  the  great  German  station  at  Nauen,  doe.'? 
not  give  complete  information  regarding  the  wind  load- 
ing a.ssumed  in  the  design  of  the  260-meter  (853-ft.) 
masts.  It  is  stated  that  350  kg.  per  square  meter  (71.7 
lb.  per  sq.ft.)  perpendicular  to  the  vertical  surface  was 
used  at  the  summit,  but  nothing  is  said  about  loading 
at  the  base.  A  lack  of  information  about  wind  loading 
is  quite  common  in  descriptive  articles,  even  in  those 
in  technical  papers.  Le  Genie  Civil,  Dec.  11.  1920,  in 
a  10-page  article  on  the  Lafayette  station  says  nothing 
about  wind.  Engineering,  May  3,  1889,  devotes  8  of  its 
large  pages  to  the  Eiffel  tower,  but  the  reader  must 
look  ehsewhere  for  information  on  the  important  matter 
of  wind  loading  assumed  in  the  design. 

Activity  in  Wireless— We  seem  to  be  on  the  eve  of 
worldwide  wireless.  In  current  electrical  papers  may 
be  found  items,  as  "Belgium  is  to  begin  the  building 
of  a  wireless  station,  having  eight  steel  antenna  towers. 
each  8.50  ft.  high";  "A  new  high  power  station  at  St. 
Assise,  France,  will  be  one  of  the  most  powerful  in 
the  world.  It  is  intended  to  erect  sixteen  towers  some- 
what higher  than  those  of  the  American-built  ."tation 
at  Bordeaux."  "The  report  of  the  Imperial  Wirele.ss 
Committee  recommends  the  construction  of  a  chain  of 
wireless  stations  about  2,000  miles  apart" ;  "Brazil  plans 
Radio  Expansion."    The  1,000-ft.  tower  ii^  a  possibility. 

The  choice  l>etween  increased  cost  of  pow(T  with  lower 
towers  and  increased  coul  of  higher  towers  with  lessened 
cost  of  power  is  niade  by  the  radio  engineer.  For  hit* 
"benefit  it  may  Ih-  said  that  the  weight  of  steel  in  self- 
supporting  steel  towers  varies  nearly  af  the  square  of 


the  height.  For  instance,  if  the  400  ft.  towers  of  the 
Radio  Central  requiring  130  tons  of  steel  each  had  been 
built  800  ft.  high  the  weight  of  steel  would  have  been 
about  450  tons  each. 

From  the  variations  of  wind  loading  cited  it  may  be 
inferred  that  the  assumption  of  wind  pressure  an  high 
towers  has  been  largely  a  matter  of  guess.  As  far  as 
known,  no  disastrous  failures  have  occurred  from  past 
assumptions,  but  the  time  has  come  when  the  relation 
of  wind  pressure  to  height  should  be  more  accurately 
determined.  Different  formulas  have  been  advanced, 
but  they  are  based  on  rather  narrow  ranges  of  experi- 
ments and  are  thus  limited  in  application  to  structural 
design. 

Variation  of  Pressure  With  Height— Thomas  Steven- 
son, in  "Report  on  Simultaneous  Observations  of  the 
Force  of  Wind  at  Different  Heights  above  the  Ground" 
(Journal  of  the  Scottish  Meteorological  Society,  March, 
1880,  p.  348)  from  a  series  of  observations  on  winds 
vaiying  from  2  to  44  m.p.h.  concludes  that  for  small 
heights  the  velocity  V  at  any  point  H  above  the  ground, 
from  the  known  velocity  c  at  a  height  /(  {h  being  above 
15  ft.)  may  be  expressed  by  the  formula 


V  = 


,H  +  72 
''  \'  /)   +72 

His  observations  were  made  at  stations  276  ft.  to  1617 
ft.  above  sea  level  and  did  not  include  heights  more  than 
50  ft.  above  the  ground.  Later,  in  writing  on  the  same 
subject  (Proceedings  of  the  Institution  of  Civil  Engi- 
neers, Vol.  69,  1882,  p.  120)  he  thinks  the  formula 
"should  be  applicable  to  lofty  engineering  structures 
such  as  lighthouse  towers,  chimneys,  and  high-level 
bridges."  Since  wind  pressure  varies  as  the  square  of 
the  velocity  P^p=^  V'/v''.  or 
by  the  Stevenson  formula, 

''    /i  +  72 

where  P  and  p  represent  pressures  per  sq.ft.  at  H  and 

/(  respectively.     It  is  .seen  at  a  glance  that  this  formula 

does  not  apply  to  high  towers.     For  if  p  ^  25  and  h  — 

50,  P  is  equal  to  178.7  when  H        800,  and  219.6  when 

H  =  1,000.    Stevenson  also  writes,  "when  it  is  wanted 

to  ascertain  the  velocity  for  great  heights  above  the 

sea  level,  the  approximately  correct  formula,  which  is 

believed  to  be  sufficiently  correct  for  practical  purposes, 

,,  H 

IS  V  ^  V   -."     Evidently  H  and  h  are  elevations  above 

the    sea    level.      This    formula    in    terms    of    pressure 

becomes  /'  -     p  f,,' 

Archibald's  Exponential  Formula — E.  Dougla.s  Archi-* 
liaid  presented  a  paper,  "On  some  Results  of  Observa- 
liiins  with  Kite-wire-suspended  Anemometers  up  to 
1,300  ft.  above  Ground,  or  1,800  ft.  above  Sea  Level, 
in  1883-.5,"  at  the  Aberdeen  meeting  (1885)  of  the 
British  Association  for  the  Advancement  of  Science. 
The  paper  is  an  enlargement  of  oi.o  he  pre.'»ented  at  the 
.Montreal  meeting  the  previous  year.  It  is  published 
more  fully  in  Nature  (Vol.  33.  Apr.  22,  1886.  p.  593) 
than  in  the  Association  Reports.  Prof.  Archibald 
'■ndeavored  to  determine  values  for  the  exponent   x  in 

the  empirical  formula      ~  {  fc  )• 

where  V,  v,  H  and  h  are  the  velocities  recorded  by  and 
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heights  of  the  instruments.    He  divided  his  42  observa- 
tions into  6  groups  and  made  the  following  table : 


TABLE  I. 

OBSERVATIONS  BY  ARCHIBALD 

£. 

>.     ^ 

Mean  Upper  and 

c: 

"m     ^ 

•5 

%     d 

Lower  \ 

ft.  pei 

^locities 

J 

s> 

-  0.=  a 

;  j  5 

_gj= 

>-£i 

> 

§ 

El 

§=-  = 

c^^ 

§J3 

1^?=^ 

s. 

i- 

o 

0 

g'c.S  =£ 

S  ° 

1"^ 

3 

s  ^ 

7 

250 

102 

176 

1,395 

1.617 

1.174 

0  372 

3 

322 

128 

225 

1,955 

2,232 

1,679 

0  307 

8 

407 

179 

293 

1,545 

1.705 

1.385 

0,275 

5 

549 

252 

400 

1,940 

2.107 

1,773 

0  237 

9 

795 

481 

638 

2,074 

2,192 

1,957 

0.250 

10 

1.095 

767 

931 

2,166 

2,236 

2,096 

0.194 

The  conclusion  the  author  draws  from  his  table  is 
that  the  velocity  of  the  wind  always  increases  from  the 
surface  of  the  ground  up  to  1,800  ft.  above  sea  level, 
and  that  the  ratio  of  the  increase  steadily  diminishes 
up  to  that  height.  "The  only  exception  to  the  steady 
decrease  in  the  value  of  x  occurs  in  Group  5,  and  this 
is  evidently  due  to  the  inclusion  in  that  group  of  an 
abnormally  large  value  of  x  (0.576),  corresponding  to 
an  abnormally  small  velocity  of  789  ft.  per  min.,  which 
is  little  more  than  a  third  of  the  mean  velocity-  of  the 
stratum  corresponding  to  that  group."  The  author  is 
to  be  commended  for  including  in  his  table  all  observa- 
tions. Investigators  have  sometimes  thrown  out  those 
that  did  not  conform  to  a  proposed  equation  or  theory. 

Other  Observations — Dr.  W.  N.  Shaw,  later  Sir 
Napier  Shaw,  published  in  1909  ("Report  of  the 
Advisory    Committee    for    Aeronautics    for    the    year 

1909-10")  his  formula,  V  ^^  '^  "'  v. 
a 

in  which  V  is  the  supposed  velocity  at  height  H  above 
ground;  v  the  anemometer  velocity  at  the  ground, 
and  a  is  the  height  above  sea  level.  The  foi-mula  is 
supposed  to  apply  until  the  "gradient  velocity"  is 
reached.  It  was  tried  by  Shaw  as  far  as  proportionality 
to  height  is  concerned  for  places  at  altitudes  of  377  ft., 
492  ft.,  541  ft.,  and  1,100  ft.  above  sea  level,  and  he 
writes,  "It  seems  likely  to  prove  verj'  effective."  It  is 
certainly  not  applicable  to  places  near  sea  level,  though 
Shaw  writes,  "At  a  well-exposed  sea-coast  station,  a 
may  be  very  small,  so  that  the  limiting  or  gradient  veloc- 
ity is  soon  reached." 

W.  H.  Dines,  who  has  given  much  study  to  the  wind, 
says,  "Judging  from  the  result  of  5  years'  constant  kite 
flying,  it  appeared  that  the  velocity  at  1,000  ft.  elevation 
(at  inland  stations  such  as  Bushy)  was  quite  double  that 
at  the  surface,  but  there  was  certainly  no  regular  rule 
with  which  the  increase  occurred."  (Proceedings  of 
the  Institution  of  Civil  Engineers,  Vol.  171,  1907-8, 
fi.  215.) 

The  Bulletin  of  the  Mount  Weather  Observatory  (Vol. 
2,  June  1910,  p.  357),  quotes  wind  velocities  taken  at 
three  observatories.  At  the  top  of  the  Eiffel  Tower  the 
average  velocity  for  winter  winds  was  22  m.p.h.,  while 
at  a  distance  about  6&  ft.  from  the  ground  they  averaged 
5.4  miles.  For  the  year  they  averaged  19.5  miles  at 
the  upper  and  4.8  miles  at  the  lower  level.  The  records 
of  the  Prussian  Aeronautical  Observatory  at  Lindenburg 
(altitude  of  station  above  sea  level,  122  meters  :=  400 
ft.)  show  a  velocity  of  20.6  m.p.h.  at  an  altitude  above 
sea  level  of  500  meters  (1,640  ft.)  when  the  surface 
velocity  was  11  miles.  The  velocities  at  1,000  and  2,000 
meters  were  21.3  and  21v7  m.p.h.  At  the  Blue  Hill 
(Mass.)   Observatory   (altitude  of  station,   195  nieters 


=  640  ft.)  a  velocitj'  of  19.5  m.p.h.  was  recorded  at 
an  altitude  of  500  meters  when  the  surface  velocity  was 
9.4  miles.  At  1,000  meters  altitude  the  velocity  was 
20.4,  and  at  1,500  meters  altitude  23.7  m.p.h. 

Wing's  Conclusions — S.  P.  Wing  (Civil  Engineer,  C. 
F.  Elwell,  Ltd.),  in  The  Electrician  (London),  July  1, 
1921,  presents  an  article,  "Wind  Pressures  and  the 
Design  of  Radio  and  High  Transmission  Towers,"  which 
from  the  standpoint  of  the  structural  engineer  is  the 
most  valuable  presentation  of  the  subject  yet  published. 
During  1915  he  made  obsen'ations  at  the  wireless  sta- 
tion at  Ballybunion,  Ireland,  from  anemometers  placed 
on  top  of  the  492-ft.  mast,  a  300-ft.  mast,  and  points 
40  and  15  ft.  above  the  ground  level.  During  the  40 
observations  the  wind  velocity  varied  from  0  to  37 
m.p.h.,  and  at  different  times  came  from  nearly  every 
point  of  the  compass. 

The  general  conclusions  drawn  by  him  ai'e:  (1)  At 
a  locality  whose  elevation  is  close  to  sea  level  the  wind 
velocity  increases  considerably  with  increase  in  eleva- 
tion above  ground,  and  does  not  reach  the  limit  of  its 
increase  at  500  ft.;  (2)  the  increase  is  limited  by  the 
gradient  wind  and  probably  does  not  exceed  by  15  per 
cent  the  increase  reached  at  500  ft.;  (3)  the  extreme 
variation  in  wind  velocity  at  750  ft.  is  between  140  to 
170  per  cent  of  the  ground  velocity;  and  (4)  an  approxi- 
mation to  the  actual  pressures  within  a  probable  error 
of  not  more  than  15  per  cent  is  given  by  the  equation 

P  =  (0.00126/1  +  1.16)P„ 
in  which  P  ^=  pressui'e  in  lb.  per  sq.ft.  at  point  h  ft. 
above  ground,  and  Py  =  pressure  per  sq.ft.  at  ground 
level.  This  equation  is  assumed  to  apply  to  high  veloc- 
ities (those  of  the  order  of  100  miles  an  hour)  as  well 
as  those  measured. 

Mr.  Wing  places  a  modest  value  upon  his  experiments. 
"The  results  are  too  scattered,"  he  says,  "to  prove 
anything  definitely."  Yet  it  is  true,  as  he  thinks,  that 
the  results  "are  useful  in  showing  the  limits  of  the 
increase  in  pressure  with  height  and  the  need  for  allow- 
ing positively  for  this  increase  in  the  design  of  tall 
structures." 

Table  II  shows  values  obtained  for  P  in  the  Wing 
equation : 


TABLE  II 

Wing    Formula:   P  = 

=  (0  00l26h+l    16)    Vg 

h 

P 

P(Pj  =  20) 

P   <Pg  =  li) 

100 

1   286  Pg. 

25  72 

32.15 

200 

1    412  Pg 

28  24 

35.30 

300 

1    538  Pg 

30.76 

38.45 

400     . 

1    664  Pe 

33  28 

41.60 

500 

1    790  Pg 

35  80 

44.75 

600 

1    916  Pg 

38  32 

47.90 

700 

2   042  Pg 

40  84 

51.05 

800 

2    168  Pg 

43  36 

54.20 

900 

2  204  Pg 

45.88 

57.35 

1.000 

2.420  Pg 

48.40 

60.50 

Kempe,  "The  Engineers'  Year  Book,"  1921,  gives  a 
formula  foi*  wind  velocity  based  on  the  van-ing  densities 
of  the  air  as  observed  by  a  mercurial  barometer.    It  is, 


V  =  1347.4  J  ^-^  (1  +  6.00208  t) 

where  V  =  velocity  in  ft.  per  second,  H  and  h  =  densi- 
ties of  the  air  in  inches  of  mercury  and  t  =  temperature 
in  degrees  Fahrenheit. 

Gradient  Wind— The  predictions  of  the  Weather 
Bureau  regarding  the  winds  are  made  by  mapping 
barometric  heights  observed  simultaneously  at  different 
places  after  they  have  been  reduced  to  what  they 
presumably  would  have  been  if  the  stations  were  all  at 
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a  certain  common  level,  that  is,  if  all  stations  were  at 
sea  level.  From  the  differences  in  pressure  thus  sho^-sTi, 
the  strength  and  course  of  the  winds  during  the  next  24 
hours  may  be  closely  predicted.  In  meteorological  circles 
winds  are  compared  by  their  relation  to  the  "gradient 
wind,"  which  is  "a  theoretical  wind  based  on  the  calcula- 
tion of  differences  of  pressure  and  is  supposed  to  exist 
at  some  unknown  distance  above  the  earth's  surface, 
where  the  effect  of  the  earth's  friction  and  local  condi- 
tions are  not  felt.  This  wind  is  generally  considered  to 
be  near  the  limiting  velocity  of  all  earth  winds.  This 
being  the  case,  if,  at  a  given  place,  we  know  the  ratio 
which  the  ground  winds  bear  to  the  gradient  wind,  then 
an  estimate  of  the  maximum  gradient  wind  would  give 
us  an  estimate  of  the  maximum  ground  wind."  (.Wing.) 
Incidentally,  the  engineer  could  profitably  acquaint  him- 
self with  certain  meteorological  terms  and  methods. 
Humphrey's  "Physics  of  the  Air"  will  prove  to  be  of 
great  value  in  this  direction.  The  four  chapters 
"Atmospheric  Circulation"  ai"e  of  unusual  interest. 

High  Pressure  Assumptions — It  will  be  seen  from  the 
foregoing  that  data  of  wind  pressure  at  high  elevations 
are  meager.  Practically  nothing  is  recorded  regarding 
velocities  a  few  hundred  feet  above  ground  level  when 
a  wind  of  60  or  70  miles  is  blowing  at  the  surface.  An 
instance  of  present  vagaries  on  the  subject  is  shown  by 
two  sentences  quoted  trom  "Wireless  Telegraphy,"  one 
of  the  D.  U.  Technical  Series,  bearing  date  1921 :  "The 
stresses  set  up  in  the  mast  by  the  wind  during  storms 
are  very  considerable,  and  a  large  factor  of  safety  must 
be  allowed  in  their  design.  This  is  usually  based  upon 
a  wind  pressure  of  500  kg.  per  square  meter  and  a 
factor  of  three  is  allowed."  Now,  500  kg.  per  square 
meter  is  equivalent  to  102.4  lb.  per  sq.ft.,  an  excessive 
pressure  for  wind. 

Observed  Velocity  at  570-Ft.  Level 

Prof.  Omori,  in  determining  the  oscillations  of  the 
570-ft.  Sagoneski  chimney,  encountered  at  the  top  a 
gale  of  78  m.p.h.  In  his  report  he  writes  that  the 
velocity  at  the  top  was  undoubtedly  greater  than  at  the 
bottom  and  "it  is  no  exaggeration  to  assume  in  time  of 
storms  the  wind  velocity  at  the  top  will  be  twice  that  at 
the  base."  The  structural  engineer  wotild  like  to  know 
the  velocity  at  the  top  of  the  chimney  when  it  is  78 
miles  at  the  base. 

New  Observations  Needed — What  is  needed  are 
observations  taken  simultaneously  at  the  top  and  bot- 
tom of  some  of  the  existing  radio  towers  during  high 
winds  at  the  lower  level.  It  would  seem  that  some  of 
the  135  U.  S.  Gwemment  .shore  stations  could  be 
utilized  for  such  a  purpose.  Possibly  an  extensnmeter 
could  be  used  to  determine  stresses  in  a  lower  section  of 
column  during  a  high  wind.  Kite  anemometers  can  be 
used  only  in  moderate  winds,  and  results  obtained  by 
them  are  therefore  limited  in  application. 

Wind  velocities  vary  greatly  with  locations.  The 
present  writer  ha.'i  been  impressed  by  this  in  designing 
sugar  mills.  Asking  an  engineer  from  Peru  what  winds 
a  propDscd  mill  in  that  country  would  have  tn  resist. 
he  was  told  that  the  wind  was  never  "strung  enough  to 
blow  ofT  your  hat."  From  far  Formosa,  where  there 
are  large  sugar  mills,  a  steel  erector  writes,  "Up  to  the 
time  I  left  that  island  all  such  steel  tiuildings  were 
calculated  for  a  wind  velocity  of  150  m.i).h.  This  factor 
was  decided  upon  after  the  roof  had  he<:\  taken  off  a 
large  molasses  storage  tank  when  the  Japanese  wind 


gage  in  that  district  registered  135  m.p.h.,  at  which  rate 
the  instrument  was  destroyed  and  therefore  put  out  of 
commission." 

Local  Variations— At  Mobile,  Ala.,  along  the  Gulf 
coast,  the  highest  velocities  recoi-ded  in  the  year  1916 
were  107  and  115  m.p.h.,  while  at  Anniston,  in  the 
interior  of  the  state,  250  miles  distant,  the  highest 
velocity  recorded  during  the  same  year  was  32  m.p.h. 
The  highest  velocity  recorded  in  New  York  City  for 
the  period  1884-1921  was  96  m.p.h.  This  was  from  the 
present  station  on  the  Whitehall  Building,  Battery  Place, 
at  an  elevation  of  453.9  ft.  above  ground  level.  At 
Chicago  the  highest  velocity  recorded  1872-1913  was  84 
m.p.h.,  in  the  storm  of  Feb.  12,  1894.  This  was  from 
the  former  station  on  the  Auditorium  tower,  274  ft. 
above  ground  level.  During  this  stoi-rn  the  wind  aver- 
aged nearly  70  m.p.h.  for  10  consecutive  hours.  (The 
New  York  and  Chicago  velocities  for  a  period  of  1  min. 
were  both  greater  than  those  given).  A  point  of  inter- 
est in  the  Chicago  observations  is  that  while  the  average 
hourly  velocity  for  15  years  (February  1890-June  1905) 
at  the  station  on  the  Auditorium  tower  was  17.2  miles, 
at  the  station  on  the  Federal  Building  (.^10  ft.  above 
ground  level)  the  average  hourly  velocity  for  5  years 
(July  1905-December  1910)  was  14.3  miles,  or  2.9  miles 
less  than  at  the  previous  location,  36  ft.  lower.  For  the 
six  months  July-December  1905,  registers  were  main- 
tained at  both  buildings,  and  the  average  movement  at 
the  Federal  Building  was  only  90  per  cent  of  that  at 
the  Auditorium  tower.  This  is  explained  by  the  fact 
that  up  to  the  time  the  station  was  moved  the 
Auditorium  tower  was  a  comparatively  isolated  struc- 
ture and  there  was  a  free  approach  to  the  anemometer 
from  all  sides.  On  the  other  hand  the  dome  of  the 
Federal  Building,  although  rising  abo%'e  the  former  ex- 
posure, is  in  a  way  hemmed  in  by  surrounding  buildings 
of  nearly  the  same  height  and  the  wind  is  influenced  by 
these  obstructions.  ("The  Weather  and  Climate  of 
Chicago."    Cox  and  Armington,  1914.) 

Maximum  Velocity  and  Pressure — It  may  be  said  here 
that,  although  average  velocities  have  their  use,  th" 
structural  engineer  needs  the  maximum  velocity.  He 
cannot  design  a  structure  for  an  average  velocity  of 
30  or  40  m.p.h.  when  once  in  six  months  it  may  have 
to  with.stand  a  velocity  of  60  or  80  miles. 

Comparison  of  Formulae 

The  velocities  heretofore  mentioned  are  recorded 
velocities,  but  according  to  the  reduction  formula  used 
by  the  U.  S.  Weather  Bureau  a  recorded  vcNx'ity  (V) 
of  100  m.p.h.  indicates  an  actual  velocity  ( V'„)  of  76.1 
m.p.h.  The  pressure  formula  used  by  the  Bureau, 
P  =  0.004  V„',  thus  gives  for  a  wind  of  100  m.p.h.  a 
pressure  of  23.2  lb.  per  s(|.ft.  Many  British  engineers 
use  P  —-  0.003  V,  which  for  a  wind  of  100  m.p.h.  indi- 
cates a  pressure  of  30  lb.  per  sq.ft.  As  the  actual 
velocities  of  occasional  gusts  may  be  ne.'ir  those  recorded 
by  the  ordinary  cup  anemonielo's,  and  as  the  (-oeUicient 
0.004  is  more  than  that  given  by  many  authorities,  the 
writer  l)elieves  that  the  assumption  of  30  lb.  i)er  sq.ft. 
wind  pressure  is  sufficient  for  towers  up  to  300  ft.  in 
height  unless  located  where  winds  are  phenomenally 
severe. 

Exposed  Area — An  important  question  arising  in  all 
network  construction-  is,  how  much  is  the  leeward  side 
or  face  protected  by  the  windward  side.  In  bridges, 
where  the  trusses  are  but  a   few  feet   apart  and  tha 
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members  are  of  considerable  size,  wind  currents  in 
passing  through  the  windwai-d  truss  may  be  deflected 
and  lessened  in  force.  In  radio  towers,  where  the  truss 
systems  are  widely  separated  and  the  members  are  of 
small  size,  it  is  improbable  that  there  is  any  appreciable 
difference  in  wind  pressure  on  two  opposite  parallel 
sides. 

In  addition  to  the  assumptions  of  wind  pressure  and 
area  of  surface  exposed  to  the  wind,  a  third  factor 
in  the  design  of  towers  is  the  working  stresses  used  in 
proportioning  members.  Because  wind  loads  are  inter- 
mittent and  seldom  reach  their  maximum,  it  seems  rea- 
sonable to  allow  working  stresses  greater  than  those 
used  for  dead  loads. 

Recommended  Practice — The  writer  recommends  that 
radio  towers  be  designed  to  withstand  a  wind  pressure 
of  30  lb.  per  sq.ft.  up  to  300  ft.  height.  For  the  upper 
parts  of  towers  more  than  300  ft.  high  he  would  add 
2i  lb.  for  every  100  ft.  additional  height,  so  that  the 
upper  60  ft.  of  a  660-ft.  tower,  for  example,  would  have 
a  pressure  of  40  lb.  per  sq.ft.  (If  spreader  or  cross- 
arm  trusses  are  used  the  wind  load  on  them  should  be 
assumed  the  same  as  on  the  upper  section  of  tower.) 
For  self-supporting  triangular  towers  he  would  consider 
the  area  of  exposed  surface  as  IJ  times  and  for  square 
or  rectangular  towers  two  times  the  vertical  projection 
of  one  face.     Working  stresses  of  20,000  lb.  per  sq.in. 

I 
in  tension  and  20,000  —  90  -  in  compression  are  recom- 
mended for  combined  loading. 

The  recommendations  made  are  tentative.  They  differ 
slightly  from  some  former  recommendations.  As  previ- 
ously mentioned,  more  information  is  needed  on  the 
ratio  of  high  wind  velocities  at  the  ground  level  to  veloc- 
ities of  points  several  hundred  feet  above.  It  is  also 
desirable,  but  not  always  practicable,  to  have  wind  data 
regarding  the  particular  location  of  a  proposed  tower. 


Treatment  of  Car  Sills  and  Decks 

By  Forrest  S.  Shinn 

Tie  Ti-ealing  Department,  Chicago,  Burlington  &  Quiney  Ky    Co. 

Abstract  of  paper  before  American  Wood  Preservers'  Asso- 
ciution. 

SINCE  1911  the  Burlington  railroad  has  treated  1,300,000 
ft.  of  car  sills  and  1,800,000  ft.  of  car  decking.  We  are 
not  in  a  position  as  yet  to  know  just  what  results  will  be 
obtained  from  this  treatment,  as  none  of  the  lumber  has 
been  taken  out  for  any  cause  except  on  account  of  being 
broken;  however,  in  view  of  the  fact  that  we  are  taking 
out  yearly  a  large  amount  of  untreated  flooring  on  account 
of  rot  we  feel  that  the  money  spent  for  treatment  has 
brought  good  returns.  We  hava  not  made  any  tests  on 
this  material,  comparing  the  strength  of  the  treated  lum- 
ber with  the  unti-eated,  but  from  close  observation  have 
come  to  the  conclusion  that  treatment  very  materially  in- 
creases the  hardness  and  makes  it  much  more  resistant  to 
wear.  Many  untreated  planks  in  cars  built  in  1911  and 
1912  have  been  worn  so  thin  that  they  have  had  to  be 
replaced. 

No  floors  or  sills  for  open-top  coal  cars  or  flat  cars  have 
been  treated  but,  while  this  flooring  is  not  subject  to  con- 
ditions that  will  produce  rot  as  quickly  as  in  stock  cars.  I 
believe  that  from  an  economic  viewpoint  we  would  be  war- 
ranted in  treating  it.  1  have  seen  hundreds  of  these  cars 
where  the  flooring  showed  signs  of  rot  to  a  very  consider- 
able extent  and  it  is  a  verj'  common  sight  to  see  where  the 
sapwood  along  the  edges  of  the  planks  has  sluffed  off",  leav- 
ing the  top  of  the  plank  in  the  shape  of  a  halfmoon.  This 
very  materially  weakens  the  floor,  finally  causing  it  to 
break. 


Tidal  Characteristics  and  Their 
Importance  to  Engineers 

What  Tides  Are,  How  They  Vary  and  How  They 

Are  Studied  and  Reported  by  the  Coast 

and  Geodetic  Survey 

By  G.  T.  Rude 

riilef,  Division  of  Tides  and  Currents,  U.  S.  Coast  and 
Geodetic   Survey,  Wasliington,   D.   C. 

TIDAL  work  in  general  had  its  origin  in  the  necessity 
for  reducing  soundings,  in  hydrographic  surveys, 
for  the  rise  and  fall  of  the  tides.  Since  then  the  needs 
of  the  engineer  and  mariner  have  resulted  in  the  exten- 
sion of  the  work  until  it  covers  the  following  .iields: 
Prediction  of  tides  and  the  preparation  of  annual  tide 
tables  in  advance;  determination  at  datum  planes;  study 
of  mean  sea  level  and  its  relation  to  crustal  movements ; 
development  of  instruments  for  observing  and  predict- 
ing tides,  and  the  study  of  tidal  phenomena  in  general. 
Tide  tables  containing  the  predictions,  in  advance,  of 
the  state  of  the  tide  at  the  different  ports  of  the  world. 
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FIG.    1       THREE   TYPES    OF  TIDE.    DAILY.    SEMI- 
DAILY   AND  MIXED 

while  of  use  to  engineers  and  others,  were  primarily 
evolved  for  the  use  of  the  mariner,  in  order  to  furnish 
him  in  advance  the  state  in  which  the  tides  would  be  at 
some  future  time,  for  his  guidance  in  entering  or  leav- 
ing port.  This  ijiformaticm  as  finally  evolved  is  con- 
tained in  a  conveniently  arranged  tide  table,  and  consists 
of  the  time  and  height  of  each  successive  high  and 
low  water  referred  to  some  datum  plane,  usually  that  of 
the  chart  of  the  vicinity,  for  a  year  in  advance. 

The  oldest  recorded  tide  table  appears  to  be  the  one 
in  the  library  of  the  British  Museum.  It  is  a  manu- 
script table  written  about  the  thirteenth  century,  and 
gives  the  time  of  high  water  at  London  Bridge,  with 
reference  to  the  moon's  age  and  not  for  the  calendar 
day.  The  British  Admiralty  published  the  first  modern 
table  in  1833.  The  issue  of  tide  tables  by  the  United 
States  begpn  in  1853  with  a  condensed  table  for  eight 
stations  in  the  United  States.  These  tables  have  in- 
creased in  size  and  scope  so  that  they  now  appear  annu- 
ally in  advance  as  a  volume  of  about  five  hundred  pages, 
covering  the  entire  maritime  world,  with  full  predictions 
for  each  day  of  the  year  at  eighty-one  principal  ports 
and  tidal  differences  for  more  than  thirty-five  hundred 
subsidiary  ports. 

Prior  to  1882  the  tides  for  the  United  States  were 
predicted  by  means  of  tables  and  graphs.  Beginning 
with  that  year  the  predictions  were  made  by  the  Coast 
and  Geodetic  Survey  on  the  Ferrel  Tide  Predicting 
Machine    (see   Appendix   No.   10,  Coast   and   Geodetic 
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Survey  Report  for  1883)  designed  by  William  Ferrel 
of  the  Survey.  This  machine  is  about  2  x  3  ft.  in  size 
and  is  essentially  a  maxima  and  minima  machine.  Its 
small  size  as  compared  with  other  predicting  machines 
was  made  possible  by  the  fact  that  the  constant  repre- 
senting the  large  or  lunar  component  was  placed  directly 
on  the  face  of  the  machine  and  the  gearing  had  to 
take  account  of  the  differential  only  between  this  and 
the  effects  of  the  constants  representing  the  smaller 
components.  In  1910.  a  new  machine,  (see  Special 
Publication,  No.  32,  Coast  and  Geodetic  Survey,  and 
Engineering  News,  July  20,  1911,  p.  69),  designed  and 
constructed  in  the  office  of  the  Survey,  was  put  in 
operation.  It  shows  on  its  face  the  time  and  height  of 
each  successive  high  and  low  water,  and  at  the  same 
time  draws  a  tide  curve. 

For  the  purposes  of  predictions  the  tide  is  assumed 
to  be  composed  of  many  elementary  tides,  each  due 
+0  the  motion  of  moon  or  sun,  or  to  their  relative 
positions.  This  machine  will  take  account  of  thirty- 
seven  elementary  tides.  The  effects  of  each  constant 
representing  the  different  componients  or  simple  waves 
are  combined  by  means  of  a  fine,  flexible  chain,  which 
passes  over  each  constant's  pulley,  transmitting  the 
resultant  motion  to  dials  and  pointers  on  the  face  of 
the  machine  where  the  time  and  height  of  each  succes- 
sive tide  is  directly  indicated.  It  handles  with  equal 
facility  the  various  types  of  tides,  which  are  briefly 
explained  later. 

In  the  predictions  of  tides  the  observations  obtained 
at  a  station  for  a  year  or  more  are  subjected  to  the 
harmonic  analysis  which  resolves  the  tide  into  its  con- 
stituent waves  or  harmonic  constants.  The  amplitudes 
and  phases  as  secured  from  this  analysis  for  each  con- 
stant are  .set  on  the  cranks  and  dials  of  the  machine 
so  as  to  sum  up  into  the  tide  of  nature.  It  is,  of  course, 
out  of  the  question  to  predict  the  tides  for  all  ports.  To 
secure  the  state  of  tide  at  places  where  no  full  predic- 
tions are  made,  it  is  customary  to  refer  such  places  to 
some  port  for  which  predictions  have  been  made  as  a 
standard  port.  This  has  led  to  a  study  of  the  different 
types  of  tides  in  order  that  subsidiary  ports  may  be 
referred  to  a  standard  port  having  a  similar  type  of 
tide. 

While  there  are  a  number  of  different  types  and  forms 
of  tides,  they  may  be  conveniently  and  accurately  classed 
as  three  distinct  types  with  their  different  forms.  The 
main  classification  may  be  made  into  the  semi-daily,  the 
daily  and  the  mixed.  In  Fig.  1,  there  are  represented 
reproductions  of  the  automatic  tide  gage  records  at 
Portland,  Me.,  Manila,  and  San  Francisco,  illustrating 
these  simplest  types  of  tide — the  semi-daily  at  Port- 
land, the  daily  at  Manila  and  the  mixed  at  San  Francisco. 

In  the  simple  form  of  the  semi-daily,  there  are  two 
high  and  two  low  waters  ever>'  day;  also  the  morning 
and  afternoom  tides  are  very  much  alike.  In  the  simple 
form  of  the  daily  we  have  only  one  high  and  one  low 
water  a  day.  The  third,  mixed  type,  is  caused  by  a 
combination  of  the  two  preceding  types.  In  this  we 
have  two  high  and  two  low  waters  a  day,  but  thcie  two 
tides  differ  both  as  ta  form  and  height.  This  type  is 
illustrated  by  the  tide  at  San  Francisco. 

Even  the  simplest  types  vary  somewhat  with  the 
moon's  declination.  Fig.  2,  which  represent.'*  reproduc- 
tions of  the  tidal  marigrams  at  Portland.  Maine,  and 
at  Manila,  P.  I.,  illustrates  the  variation."  from  this 
'  cause. 


The  upper  curve  for  Portland  is  an  equatorial  form; 
that  is,  the  moon's  declination  is  nearing  a  minimum. 
The  lower  for  Portland  is  the  decli  national  fonn  when 
the  moon's  declination  is  large.  At  this  port  which 
ordinarily  has  the  simple  semi-daily  tide  the  curve 
at  certain  times  approaches  somewhat  the  mixed  type. 
The  curves  for  Manila  also  illustrate  the  ca.se  of  a 
port  which  ordinarily  has  a  daily  type  changed  for  a 
few  days  during  a  lunar  month  to  a  semi-daily  tide 
when  the  moon  is  nearest  the  equator  and  the  semi-daily 
forces  are  exerting  the  predominating  influence.  In  the 
same  way  the  tide  of  a  port  which  ordinarily  has  a  mixed 
type  changes   for  a  few  days  during  the  month  to  a 
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I'IG.  2.     VAKIATION  IN  TIDAL  CURVES  DUE  TO  CHANGING 
DECLINATION  OF  MOON 

semi-daily  form  when  the  moon  has  its  minimum  declina- 
lion. 

The  tidal  curves  in  Fig.  3  are  reproductions  of  the 
marigrams  of  Seattle  and  Honolulu,  -illustrating  two 
different  forms  of  the  mixed  type. 

The  one  at  Seattle  shows  very  little  variation  in  the 
high  waters  but  considerable  difference  in  the  lows; 
while  the  one  at  Honolulu  shows  very  little  difference 
in  the  height  of  the  lows  but  with  a  marked  accentuation 
in  the  difference  in  the  height  of  the  highs. 

Briefly,  this  difference  in  form  is  due  to  the  different 
ways  in  which  the  daily  and  semi-daily  waves  combine — 
they  may  have  the  same  phases  and  different  amplitudes; 
the  same  amplitudes  and  different  phases,  or  both  dif- 
ferent amplitudes  and  different  phases.  It  is  evident, 
therefore,  that  they  may  combine  in  various  ways 
giving  rise  to  many  different  forms. 

One  type  which  ha.s  not  been  covered  by  the  preceding 
may  be  called  the  "River  Type  of  Tide."  It  is  evident 
that  fresh  water  run  off  in  a  river  will  affect  the  tidal 
wave  causing  the  tidal  curve  to  be  steep  and  of  a  short 
period  for  the  flood  and  more  inclined  and  of  longer 
period  for  the  ebb. 

There  are,  of  course,  many  variations  of  forms,  which 
it  is  impossible  to  cover,  except  as  a  separate  subject. 
The  types  shown,  however,  are  the  principal  -ones. 

This  (jucstion  of  types  and  many  other  proiilems  have 
required  study  and  solution  by  mathematicians  before 
tide  predictions  could  be  presented  1o  the  engineer  and 
mariner  in  their  present  accurate  state. 

One  of  the  important  phases  of  tidal  work  of  great 
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value  in  particular  to  the  engineer  is  the  determination 
and  establishment  of  tidal  planes  of  reference.  The 
subject  of  datum  planes  would  furnish  material  for  a 
paper  in  itself.  It  will  therefore  be  touched  on  briefly 
here,  bringing  out  only  the  essential  features  of  the 
subject  and  the  relation  orf  tidal  planes  to  the  work  of 
the  engineer  and  to  the  needs  of  the  mariner. 

Formerly,  surveyors  and  engineers  made  use  of  ar- 
bitrary or  local  datum  planes.  This  practice  has  fre- 
quently made  it  impossible  to  compare  the  results  of 
recent  with  previous  surveys.  To  eliminate  the  con- 
fusion arising  from  this  procedure  the  Coast  and 
Geodetic  Survey  has  been  establishing  and  furnishing 
datum  planes  based  on  tidal  definition  for  all  the  coasts 
of  the  United  States.  On  the  Atlantic  coast  long  series 
of  observations  are  being  obtained  at  Portland,  Boston, 
New  York  City,  Breakwater  Harbor,  at  the  entrance  to 
the  Delaware,  Philadelphia,  Baltimore  and  Fernandina; 
on  the  Gulf  coast,  at  Key  West,  Cedar  Keys  and  Galves- 
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FIG.  3.      DIFFERENT  FORMS  OF  MIXED  TYPE  OF  TIDE 

ton,  and  on  the  Pacific,  at  San  Diego,  San  Francisco, 
Seattle  and  Ketchikan.  The  observations  are  all  con- 
nected with  permanent  bench  marks  for  the  use  of  en- 
gineers locally,  or  for  the  initial  elevations  or  "tie  in" 
points  for  precise  level  nets. 

The  great  advantage  of  a  tidal  datum  plane  lies  not 
only  in  its  simplicity  of  definition,  but  also  in  the  cer- 
tainty with  which  it  may  be  re-established  at  some 
future  time,  even  if  all  bench  mark  connections  be  de- 
stroyed. For  the  purposes  of  the  mariner  a  low  water 
plane  is  obviously  the  most  satisfactory,  and  for  this 
reason  on  hydrographic  charts  the  plane  of  mean  low 
water  has  been  adopted  for  the  whole  of  the  Atlantic 
coast.  On  the  Pacific  coast,  because  of  the  diurnal  in- 
equality of  the  tides,  the  plane  of  mean  lower  low  water 
is  in  use;  that  is,  all  the  soundings  shown  on  charts  of 
the  Coast  and  Geodetic  Survey  have  been  reduced,  no 
matter  what  the  stage  of  the  tide  when  taken,  to  mean 
low  water  on  the  Atlantic  coast  and  mean  lower  low 
water  on  the  Pacific  coast  and  Alaska,  with  the  exception 
of  Wrangle  Narrows,  where  an  arbitrary  plane  3  ft. 
lower  has  been  adopted. 

For  other  engineering  purposes,  planes  such  as  that 
of  high  water  or  higher  high  water  are  at  times  adopted, 
but  in  general  the  most  satisfactory  plane  is  that  of 
mean  sea  level,  since  it  is  the  most  easily  determined 
and  also  that  the  other  planes  may  be  derived  from  it 
by  a  knowledge  of  the  range  of  the  tide  and  of  its 
diurnal  inequality. 

It  is  evident  that  the  planes  of  mean  low  water,  mean 
high  water  and  others  are  all  local,  since  they  depend 
on  the  range  of  the  tide  at  any  given  place;  that  is,  the 
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planes  of  mean  low  water,  etc.,  for  the  different  places 
along  the  coast  would,  if  visualized,  be  a  wavy  plane, 
while  mean  sea  level  may  be  considered  as  an  equipo- 
tential  plane  forming  one  continuous  unbroken  surface. 
This  then  may  be  considered  as  the  plane  in  which  the 
waters  of  the  ocean  would  come  to  rest  if  all  disturb- 
ing influences  of  tide,  current  and  wind  were  removed. 

For  practical  purposes  a  tidal  plane,  determined  from 
a  series  of  observations  covering  a  period  of  a  month 
may  be  considered  as  being  fairly  well  determined. 
Such  planes,  however,  detei-mined  at  different  times 
may  differ  considerably  because  of  long  period  tides  and 
seasonal  changes,  and  for  that  reason  it  is  necessary  to 
have  long  continued  observations  such  as  are  being  made 
by  the  Coast  and  Geodetic  Survey  at  its  principal  tidal 
stations  on  the  coasts  of  the  United  States. 

The  diagrammatic  representation  of  various  datum 
planes,  as  determined  by  monthly  means  (Fig.  4)  brings 
out  the  fact  that  the  determination  of  accurate  planes 
of  reference  is  not  an  altogether  simple  matter.  The 
curves  represent  the  planes  of  various  tide  levels  by 
monthly  means,  from  1900  through  1909,  at  Port  Ham- 
ilton, N.  Y.  The  means  of  these  observations  show 
variations  from  month  to  month  of  as  large  as  a  foot 
and  a  half.  The  seasonal  variations  of  the  different 
planes  are  also  very  evident,  being  much  higher  in  sum- 
mer than  in  the  winter  months,  the  variations  in  this 
respect  being  uniform,  however,  for  each  year  through- 
out the  period.  The  planes  of  mean  sea  level  and  mean 
tide  level  (Fig.  4)  are  for  practical  purposes  about  the 
same,  mean  sea  level  being  the  average  of  all  the  hourly 
heights  of  the  tide  and  mean  tide  level  the  average  of 
the  high  and  low  waters.  This  difference,  of  course,  is 
a  minimum  on  a  regular  tidal  curve  and  a  maximum  on 
an  irregular  curve.  Studies  of  the  Pacific  coast  tides 
show  similar  seasonal  variations  in  the  planes,  except 
that  the  higher  stages  occur  in  the  winter  months,  due 
to  prevailing  winds  and  rainy  season. 

While  the  difference  in  mean  sea  level  as  secured  by 
means  for  one  month,  may  differ  as  much  as  a  foot  or 
more  from  that  secured  for  another  month,  the  mean 
from  a  period  of  one  year  as  compared  with  that  for 
another  year,  may  differ  as  much  as  a  quarter  of  a  foot, 
so  that  for  a  very  accui-ate  determination  even  a  year 
is  not  sufficient. 

The  plane  of  mean  sea  level  is  a  most  important  one, 
since  the  changes  in  this  plane  as  related  to  fixed  bench 
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marks  on  shore  measure  the  relative  changes  in  the 
emergence  or  subsidence  of  the  land  mass.  Now,  if 
observations  extending  over  a  year  deteVmined  accur- 
ately mean  sea  level,  the  difference  in  this  plane  as 
between  two  years  would  measure  the  rate  of  change  in 
this  relative  elevation.  But  it  is  not  quite  so  simple; 
for  mean  sea  level  is  subject  to  a  long  period  variation 
upon  which  further  study  is  required. 

The  principal  tidal  stations  of  the  Coast  and  Geodetic 
Survey  are  so  placed  as  to  be  representative  of  the 
region  and  to  furnish  tidal  control  for  these  regions. 
In  addition  to  serving  this  purpose  the  records  from 
the  gages  at  these  stations  furnish  the  data  for  tidal 
studies,  one  of  the  most  important  of  which  is  mean  sea 
level  and  its  changes.  Continuous  observations  co%'ering 
a  number  of  years  bring  out  the  changes  in  mean  sea 
level,  thus  furnishing  data  for  a  quantitative  determina- 
tion of  relative  changes  in  elevation  of  land  and  water. 

Tidal  Observations  and  Reductions 

It  is  not  the  purpose  of  this  paper  to  enter  into  the 
details  of  the  methods  used  in  securing  and  reducing 
tidal  ob-servations.  The  improvements  introduced  in 
recent  years  have  had  two  aims — increase  in  accuracy  of 
determhiation  with  the  view  to  the  use  of  I'esults  for 
scientific  and  technical,  as  well  as  for  practical  pur- 
poses; and  decrease  in  the  time  necessaiy  for  computa- 
tion. The  former  is  being  sought  by  improvements  in 
the  staff  used  for  comparison  with  the  tidal  marigram 
by  the  securing  of  an  absolutely  fixed  zero  of  staff,  and 
frequent  inspections  of  tidal  stations  connecting  by 
spirit  levels  all  bench  marks  with  the  tide  gages  at  fre- 
quent intervals.  In  the  matter  of  computations,  im- 
proved forms  tending  to  shorten  labor  and,  wherever 
possible,  the  employment  of  graphic  means  of  securing 
desired  results  have  been  devised. 

The  methods  emplo>'ed  in  reducing  tidal  observations 
may  be  grouped  under  two  heads:  Harmonic  and  Non- 
harmonic.  By  the  harmonic  method  the  tide  wave  is 
decomposed  analytically  into  a  number  of  constituent 
simple  harmonic  waves,  the  periods  of  which  have  astro- 
nomical definitions,  while  the  amplitudes  and  phases  are 
derived  from  obsei-vations.  The  results  of  the  harmonic 
analysis  are  made  use  of  by  the  United  States  in  its 
predictions  of  tides.  The  non-harnomic  is  essentially 
a  statistical  method,  by  which  the  tides  are  tabulated  for 
any  desired  argument. 

The  finished  products  of  the  tidal  work  for  the  use 
of  the  engineer  and  mariner  appear  in  several  forms: 
In  the  tide  tables  which  foretell  the  state  of  the  tide 
for  any  future  time;  in  publications  on  tidal  bench 
marks,  which  definitely  fixes  for  the  engineer  the  various 
datum  planes  over  all  the  coasts  of  the  United  States, 
and  in  other  publications  devoted  to  a  detailed  study  of 
the  tides  and  tidal  phenomena  of  the  various  ports  of 
the  country. 

Newark  Municipal  Ownership  Vote  Invalid 

The  Supreme  Court  of  New  .Jersey  has  declared  in- 
valid the  referendum  vote  in  Newark,  N.  J.,  in  Novem- 
ber, 1920,  for  a  municipal  light,  heat  and  power  plant. 
The  ground  for  the  decision  is  that  tho  quewtion  on  the 
ballot  did  not  make  clear  whether  the  voters  favored 
a  heating,  a  lighting  or  a  power  plant  or  two  of  them 
or  all  three.  The  court  gave  no  opinion  on  the  con- 
stitutionality of  a  referendum  on  municipal  ownership 
under  the  State  home  rule  act  of  1917. 


Comparative  Road-Building  Costs 

The  cost  of  road  construction  today,  according  to  an 
address  before  the  Boston  Society  of  Civil  Engineers  by 
Arthur  W.  Dean,  chief  engineer,  division  of  highways, 
Massachusetts,  averages  about  six  times  greater  than 
that  of  thirty  years  ago.  Several  conditions  have  led 
to  this  increase.  In  the  old  days  of  horse-drawn 
vehicles,  a  road  surface  15  ft.  wide  was  considered 
adequate  on  all  suburban  roads,  and  in  many  cases  a 
surface  12  ft.  wide  was  suflicient.  The  same  roads 
today  need  surfaces  at  least  18  ft.  wide,  and  in  many 
instances  24  ft.  The  minimum  width  constructed  any- 
where today  is  15  ft.  On  main  through  lines  ai  travel 
where  the  number  of  vehicles  per  day  is  sometimes  as 
high  as  3,000,  the  width,  according  to  Mr.  Dean,  should 
be  at  least  20  ft.,  with  a  sufficient  width  of  suitable 
shoulder  to  make  an  aggregate  available  width  in  emer- 
gencies of  26  ft. 

On  the  road  between  Worcester  and  Springfield, 
Mass.,  a  lai-ge  amount  of  reconstruction  has  been  car- 
ried on  during  the  present  year,  and  the  width,  in  this 
case,  of  hardened  surface  has  been  made  20  ft.  with 
the  foundation  carried  out  3  ft.  on  each  side  to  permit 
future  further  widening  without  great  expense. 

Another  reason  for  the  increased  cost,  Mr.  Dean 
pointed  out.  is  the  necessity  for  improved  permanent 
surfaces,  and  still  another  is  the  necessity  for  more 
adequate  foundation.  Where  in  1895  a  waterbound 
macadam  might  be  built  for  approximately  $6,000  per 
mile,  a  cement  concrete  or  other  equally  strong  sur- 
face and  suitable  foundation  cost  in  1921  about  $40,000 
per  mile.  In  1921  a  fair  average  cost  of  a  bituminous 
macadam  surface  18  ft.  wide,  consisting  of  4}-in.  base 
course  and  a  2J-in.  penetrated  upper  course,  exclusive 
of  all  expense  except  the  construction  of  pavement 
above  the  foundation  was  about  $3  per  square  yard. 
The  cost  of  reinforced  cement-concrete  surface  as  com- 
pared with  the  above  is  about  $3.05  per  square  yard. 
Costs  of  construction  gradually  decreased  during  the 
year  1921,  and  the  outlook,  as  seen  by  Mr.  Dean,  is 
that  with  this  decrease  in  cost  and  with  the  increased 
use  of  machinery  the  expense  of  road  construction  in 
1922  will  probably  be  less  than  it  has  been  for  several 
years. 


Thumbnail  Review  of  1921  Railroad  Finances 

Financial  results  of  operation  during  1921  of  the 
201  Class  One  railroads  in  the  United  States,  as  re- 
ported to  the  Interstate  Commerce  Commission,  are 
announced  by  the  Association  of  Railway  Executives  as 
follows:  Net  operating  income  was  $615,625,619,  which 
was  at  the  annual  rate  of  return  of  3.31  per  cent  on 
their  tentative  valuation.  This  net  income  hardly  more 
than  covered  their  interest  charges  and  rentals  alone, 
these  items  amounting  to  $603,000,000  in  1920  and 
somewhat  greater  than  that  in  1921.  Fifty-four  rail- 
roads, consisting  of  26,022  miles  of  track,  had  operating 
deficits  in  1921.  the.se  deficits  totaling  $29,114,000.  In 
1921,  operating  revenues  totaled  to  $5,569,888,000,  a 
decrease  of  10.6  per  cent  compared  with  the  total  in 
1920.  Operating  expenses  for  the  .vear  amounted  to 
$4,602,425,000,  which  was  a  decrease  of  21.1  per  cent 
compared  with  the  year  before.  Tabulations  showed 
that  $2,019,985,000  were  spent  for  maintenance,  23.1 
per  cent  less  than  in  1920. 
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Railway  Curves:  Superelevation  and  Maintenance— I 

Editorial  Review  Shows  Variations  in  Practice  and  Opinion — Influence  of  Modem  Locomotives 
— Relations  of  Curvature  to  Gage  and  Grades — Checking  and  Marking 


By  E.  E.  R.  Tratman 

Associate  Editor,   Engineering  Xews-Record 


IN  RAILWAY  PRACTICE,  curves  have  not  only  an 
important  relation  to  location  but  a  still  more  im- 
portant relation  to  operation  and  maintenance,  since 
they  introduce  complications  regarding  train  resistance, 
load,  speed  and  safety,  while  they  are  also  the  direct 
cause  of  increased  cost  and  work  in  track  maintenance. 
Much  improvement  has  been  effected  during  recent 
years  in  reducing  the  amount  of  curvature  and  elimin- 
inating  specially  sharp  curves,  but  this  work  has  applied 
largely  to  excessive  or  extreme  conditions  and  has  not 

reduced    the    problems    of 

curve  maintenance  and  op- 


Since  the  amount  of  elevation  for  any  specific  con- 
ditions of  speed  and  curve  may  be  determined  by  cal- 
culation, the  matter  is  apt  to  be  regarded  as  a  definite 
mathematical  problem  capable  of  being  solved  by  estab- 
lished formulas.  In  fact,  recent  inquiry  as  to  whether 
present  practice  is  satisfactory  brought  some  replies  to 
the  effect  that  established  formulas  are  as  applicable 
now  as  at  any  previous  time,  since  they  are  based  upon 
scientific  principles  which  do  not  change.  One  reply 
stated  specifically  that  the  rules  are  entirely  efficient 
and  satisfactory  for  present 


eration  to  any  great  extent. 
It  has  been  estimated 
that  under  ordinary  traffic 
conditions  the  operating 
cost  is  increased  by  $1  per 
degree  of  curvature  per 
daily  train  per  year,  and 
that  each  12  deg.  of  curva- 
ture per  mile  adds  1  per 
cent  to  the  labor  cost  of 
maintenance.  These  pre- 
war  figures    would   be    too 

low  at  the  present  time,  but  they  sei-ve  to  indicate  the 
financial  relation  of  curvature  to  operating  and  mainte- 
nance. Wear  and  maintenance  expense  are  assumed 
generally  to  increase  directly  with  the  central  angle 
of  cui-ve,  but  investigations  noted  in  the  "Proceedings" 
of  the  American  Railway  Engineering  Association  for 
1919  (p.  754)  indicate  that  they  increase  as  the  square 
of  the  curve. 

As  compared  with  tangent  track  there  is  greater 
wear  and  displacement  of  rails,  fastenings,  ties  and 
ballast,  due  to  the  lateral  pressures  exerted  by  the 
.wheels,  so  that  track  material  has  a  shorter  life  and 
maintenance  work  is  required  more  frequently.  Fur- 
ther, there  is  the  problem  of  keeping  curves  in  such 
condition  that  fast  passenger  trains  will  ride  easily 
around  them  and  slow  freight  trains  will  not  be  sub- 
ject to  excessive  curve  resistance. 

Various  aspects  of  railway  curves  in  relation  to  train 
operation  and  track  maintenance  are  dealt  with  in  the 
present  article,  with  a  review  of  variations  in  practice 
as  illustrated  by  information  from  a  number  of  rail- 
ways. 

Curve  elevation,  or  the  superelevation  of  the  outer 
rail  on  curves,  is  introduced  to  counteract  the  centrif- 
ugal force  of  trains,  to  relieve  the  rails  of  wear  and 
lateral  pressure,  and  to  give  a  safe  and  easy  riding 
movement  of  trains  passing  through  the  curve.  But 
as  centrifugal  force  varies  with  the  speed,  and  trains 
of  various  speeds  traverse  the  curve,  the  adjustment 
of  superelevation  to  suit  both  high  and  low  speeds  must 
be  a  matter  of  compromise.  Practice  in  the  super- 
elevaton  of  track  curves  is  based  largely  on  old  time 
theories  and  tests,  modified  by  experience  under  modem 
conditions,  so  that  in  many  cases  it  is  little  more  than 
"rule  of  thumb." 


Curves  i)i  i-ailway  track  affect  the  economij 
and  covifort  of  train  service  and  the  economy 
of  track  maintenance  to  a  large  degree.  Fur- 
ther, they  represeiit  a  goodly  proportion  of  rail- 
way mileage.  Curve  problems  and  curve  work 
have  always  had  a  special  attraction  for  the 
engineer  and  the  accompanying  article  presents 
a  comparative  review  of  the  practice  of  some  28 
railways  in  regard  to  various  curve  details. 


locomotives  and  present 
train  speeds  because:  "the 
superelevation  is  governed 
by  the  correct  mathematical 
formulas  and  it  is  the  speed 
which  governs  the  super- 
elevation." 

Theoretically  this  is  true, 
but  the  problem  is  affected 
by  many  practical  condi- 
tions and  by  the  existence 
of  varying  conditions  at  any 
one  point,  so  that  mathe- 
matical solution  at  best  can  be  no  more  than  a  guide 
or  indication.  That  this  is  the  case  is  evidenced  by  the 
variety  in  practice  as  to  superelevation,  by  the  changes 
made  from  time  to  time  in  an  attempt  to  obtain  bet- 
ter results,  and  by  numerous  examples  of  unsatisfac- 
tory experience. 

Speed  is  one  of  the  governing  factors  in  the  calcula- 
tion of  superelevation.  But  no  cui-ve  is  operated  under 
conditions  of  a  single  rate  of  speed,  since  fast  pas- 
senger trains,  local  passenger  trains,  tonnage  freight 
and  slow  drag  freight  trains  may  all  operate  on  the 
same  track,  and  perhaps  in  both  directions  on  that 
track.  There  is  no  rule  or  principle  or  line  of  scientific 
reasoning  by  which  the  most  economical  and  suitable 
superelevation  can  be  computed  when  diversity  of  traf- 
fic and  variable  speed  enter  into  consideration. 

In  direct  opposition  to  the  views  quoted  above  endors- 
ing the  sufficiency  of  mathematical  solution  of  the  prob- 
lem is  the  following  statement  by  the  engineer  of  a 
large  road:  "Speed  of  trains  being  the  principal  factor 
in  determining  the  proper  superelevation  it  is  impos- 
sible to  arrange  the  track  to  meet  all  conditions  of  traf- 
fic. For  this  reason  we  do  not  adopt  any  universal 
practice  on  a  theoretical  basis,  but  treat  the  matter 
in  a  practical  way  based  on  experience  in  order  to 
secure  the  best  results  under  the  varying  local  condi- 
tions." 

Multiple  tracks  which  provide  for  separation  of  fast 
and  slow  trains  and  of  passenger  and  freight  traffic  will 
simplify  the  conditions.  But  such  trackage  exists  on 
only  a  small  proportion  of  the  railway  system,  and  even 
there  the  variable  conditions  are  merely  reduced  and 
not  eliminated. 

Where  passenger  traffic  is  the  more  important,  a  high 
speed  factor  may   be  used,   but   even  so,  the  elevation 
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must  be  limited  to  an  amount  which  will  not  injuriously 
affect  freight  trains.  Further,  the  location  of  the  cun'e 
may  enter  into  consideration.  Thus,  even  on  a  double 
track  high-speed  line,  the  actual  speed  on  a  cur\'e  near 
the  top  of  a  long  grade  or  near  a  station  will  be  con- 
siderably lower  than  on  a  curve  located  along  level 
ground  or  on  a  descending  grade.  A  derailment  due 
to  elevation  too  low  for  the  speeds  allowed  was  noted  in 
Engineeriytg  News-Record,  Feb.  26,   1920,  p.  433. 

From  these  brief  statements  as  to  actual  physical  and 
operating  conditions,  it  is  evident  that  the  selection  of 
superelevation  for  any  particular  curve  must  be  neces- 
sarily a  compromise,  and  that  judgment  based  on  obser- 
vation and  experience  is  fully  as  important  as  the 
mathematical  calculation  which  may  support  this  judg- 
ment. One  of  the  great  difficulties  for  men  in  charge 
of  track  and  maintenace  of  way  is  the  selection  of  a 
compromise  figure  which  will  give  reasonably  satis- 
factory results  under  extreme  or  opposite  conditions. 

Length  of  engine  wheelbase  is  not  a  factor  in  the 
mathematical  calculation,  but  it  has  proved  to  be  a 
troublesome  factor  introduced  in  some  cases  by  new 
equipment.  Although  most  of  the  engineers  whose 
opinion  was  asked  have  replied  briefly  to  the  effect  that 
the  rules  are  satisfactory  in  regard  to  modern  equip- 
ment, two  cited  difficulties  arising  from  the  use  of 
new  and  large  locomotives,  as  noted  later.  It  seems 
probable  that  further  and  more  detailed  inquiry  would 
result  in  showing  that  similar  difficulties  have  been  ex- 
perienced on  many  individual  divisions  or  engine  dis- 
tricts. Further,  with  heavier  locomotives  the  wear  and 
maintenance  will  be  increased. 

That  superelevation  tends  to  be  in  excess  of  the 
amount  needed  is  indicated  by  several  replies,  some 
engineers  advocating  marked  reductions  from  present 
practice.  Another  practical  condition  noted  is  the  tend- 
ency of  speed  to  increase  vi^ith  superelevation.  In  other 
words,  on  a  curve  elevated  for  a  certain  speed,  engine- 
men  who  find  that  their  trains  ride  easily  are  apt  to 
increase  the  regular  speed.  Higher  speed  being  noted 
by  the  track  officials,  increased  superelevation  is  intro- 
duced. Slow  orders  or  speed  restrictions  may  be  issued 
but  it  i.s  u.seless  to  burden  the  engineman  with  many 
such  orders,  and  it  is  obvious  that  these  are  not  and 
cannot  be  obeyed  with  any  exactitude  in  train  service 
by  night  and  day,  in  clear  weather  and  in  storm. 

Lack  of  Modern  Tests 

In  relation  to  this  matter  of  the  sufficiency  of  pres- 
ent rules  for  curve  elevation,  inquiry  was  made  as  to 
recent  studies  of  their  efficiency  under  modern  condi- 
tions of  equipment  and  traffic.  The  most  definite  replies 
were  to  this  effect:  There  has  been  no  intelligent  or 
thorough  study  or  analysis  of  the  present  situation, 
and  there  are  no  recent  reliable  data  on  the  subject. 

No  recent  tests  or  investigations  are  noted  by  any 
railway,  but  reference  is  made  to  textbook  formulas 
and  to  the  routine  observations  as  to  the  riding  quali- 
ties and  rail  wear  of  curves.  Nor  do  any  roads  con- 
template changes  in  their  practice,  according  to  the 
replies  to  a  specific  inquiry  on  this  point. 

Lack  of  uniformity  in  opinion  and  practice  is  shown 
clearly  by  a  study  of  the  curve  elevation  rules  and 
tables  used  by  a  number  of  railways,  all  these  lines 
operating  both  fast  and  slow  trains.  From  this  com- 
parison it  is  apparent  that  for  the  same  given  condi- 
tions of  speed  and  curvature  there  arc  variations  of 


from  50  to  100  per  cent  in  the  superelevations  specified. 

Of  twenty-four  railroads,  nineteen  issue  tables  giv- 
ing the  superelevation  for  different  combinations  of 
curve  and  speed;  one  uses  a  diagram,  several  give  for- 
mulas and  two  use  a  system  of  ordinate?.  Only  two 
state  that  they  follow  the  recommended  practice  of  the 
American  Railway  Engineering  Association  but  others 
practically  conform  to  it.  Where  a  table  is  issued  it 
is  almost  invariably  for  general  application,  but  at 
least  one  road  has  a  series  of  tables  adapted  to  the 
conditions  of  different  divisions  or  portions  thereof. 

Examples  of  the  variations  in  practice,  as  shown  by 
several  tables,  are  given  below: 

A.  Range  in  Curvature. — As  a  rule  the  list  of  curves 
begins  with  1  deg.  and  increases  by  1  deg.  increments, 
but  in  some  cases  it  begins  with  0..5  deg.  In  several 
tables  there  are  half-degree  interpolations  for  the  flat- 
ter curves  and  in  a  few  cases  these  interpolations  vary 
by  quarter-degrees.  Two  roads  carry  the  table  only 
to  8  deg.,  three  carry  it  to  12  deg.,  four  to  15  deg.,  five 
to  20  deg.,  and  one  each  to  25  and  30  deg. 

B.  Range  in  Speed— The  speeds  listed  in  the  super- 
elevation tables  show  a  wider  difference  than  the  curva- 
ture, the  number  of  speeds  given  ranging  from  five  to 
thirteen.  Usually  they  begin  with  10  or  15  m.p.h., 
sometimes  20  or  30  m.p.h.  on  large  trunk  lines,  and 
continue  by  increments  of  5  or  10  m.p.h.  to  a  maximum 
of  60,  75  or  80  m.p.h.  In  one  case  the  limit  is  100 
m.p.h.,  but  this  is  on  the  diagram  mentioned  above  and 
is  merely  an  arbitrary  limit  for  plotting  the  diagram, 
since  this  is  not  specially  a  high-speed  road. 

C.  Range  in  Increase  of  Elevation — Of  sixteen  rail- 
roads, six  increase  the  elevation  by  increments  of  J-in., 
six  by  J-in.  and  four  by  i-in.  In  the  first  case  the 
tables  are  lengthy,  since  there  is  a  change  with  nearly 
every  increase  of  curvature,  but  where  the  larger  incre- 
ments are  used  the  same  superelevation  applies  to 
groups  of  curves.  In  view  of  the  extreme  variation  of 
actual  speeds  at  any  one  curve,  it  is  a  question  whether 
the  i-in.  variation  is  necessary  or  useful.  Further, 
doubt  has  been  expressed  as  to  whether  such  close  meas- 
urement or  refinement  is  maintained  in  actual  practice. 
On  the  other  hand  it  is  included  in  the  recommendations 
of  the  American  Railway  Engineering  Association. 

D.  Range  in  Maximum  Elcvatinyi — In  maximum 
superelevation  prescribed,  the  range  is  from  6  to  93  in. 
A  number  of  roads  use  6  in.  for  25  m.p.h.  on  15  deg. 
curves  to  60  m.p.h.  on  curves  of  3  or  4  deg.  Two  roads 
use  7  in.  for  45  m.p.h.  on  5  deg.  and  55  m.p.h.  on  4 
deg.  curves.  Four  roads  use  8  in.  for  10  m.p.h.  on  8 
deg.,  50  m.p.h.  on  5  deg.  and  70  m.p.h.  on  2}  deg.  Two 
roads  specify  9  in.  for  40  m.p.h.  on  8  deg.  and  80  m.p.h. 
on  2  deg.  Finally,  one  specifies  9?  in.  as  its  maximum, 
this  being  for  75  m.p.h.  on  3  deg.  curves.  The  American 
Railway  Engineering  As.sociation  gives  9i  in.  for  60 
m.p.h.  on  4  deg.  curves,  but  recommends  that  "ordinarily 
an  elevation  of  8  in.  should  not  be  exceeded." 

With  all  allowance  for  difference  of  speeds,  loads, 
grades  and  operating  conditions  on  different  railways, 
these  wide  variations  in  maximum  limit  of  supereleva- 
tion appear  to  indicate  divergent  opinions  rather  than 
scientific  deduction  or  operating  necessity.  Some  roads 
specify  that  where  speeds  are  such  as  to  require  eleva- 
tions fas  determined  by  rule)  in  excess  of  the  prescribed 
maximum,  the  speeds  must  be  reduced.  It  is  of  inter- 
est to  note  here  that  several  engineers  consider  present 
elevations  are  excessive,  but  this  applies  to  the  ordinary 
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run  of  cases  rather  than  to  those  which  require  the  and  it  is  recommended  by  the  American  Railway  Engi- 

maximum  elevation.  neering  Association  for  ordinary  practice. 

Summarij  of  Variations — To  illustrate  more  clearly  3.  The  same  as  No.  2  but  with  0.0007  as  the  figure. 

the  extreme  range  of  practice  in  regard  t?  supereleva-  GV 

tion  under  similar  conditions,  the  accompanying  table  ^'                                 c  =  Z2-2R 

has  been  prepared  from  the  tables   issued  by  fifteen  jj^j.^  q  jg  distance  between  centers  of  rails,   V  is 

railroads.     This  table   shows  the  range  of  elevations  ^p^^^  ^^  ^^^^  p^^,  ^^^^^^   .^^^  ^  is  radius  of  curve  in 

-                                                              =■  feet. 

TABLE  OF  VARIATIONS  IN  CURVE  SUPERELEVATIONS  Qn    curvcs    having    Spiral    easements    or   transition 

Speed,       iDeg.              3  Deg.          5  Peg.          1 0  Deg.           "P""^  curves  at  the  ends,  the  superelcvation  is  made  gradually 

Miles  In.  In.  In.  In.  In,  .  o  -' 

perHr.  ,,,,,>,     ,,=^         ,     ., ,,.      on  the  Spiral,  so  as  to  reach  full  elevation  at  the  main 

20        iandH2)  Uo  1  i4)  I  to  I  i  (4)     2  to  3  (5)  3  to  4i  (6>  '  '  .,     ,    ,  ,,     ^       , 

30      i  to  1(5)  iito2(4)        2  to  31(4)    4}  to  61  («       curve.    In  some  cases  it  IS  provided,  howcver,  that  whcrc 

40        J  toll  (4)  2i  to  3'.  (6)         4  to  5J  (5)     6  to  8J  (2)  ii,       ,  jv.       ^  ■       ,     •       .  rr-    ■       .     j.         .i   •         .i 

50      I  to  2  (6)         4to5i'(5)        6to8i(4>  the  length  of  spiral  is  insufficient  for  this,  the  super- 

60     2  to  2M3)        6  to  7i  (4)       elevation  may  be  divided  equally  upon  the  tangent  and 

spiral,  or  simply  extended  as  far  as  necessary  on  the 
prescribed  by  different  roads  for  the  same  combina-     tangent. 

tions  of  speed  and  curvature.     The  figures  in  paren-  yov  compound  curves,  other  than  spirals,  it  is  usual 

theses  indicate  the  number  of  different  elevations  for     to  prescribe  full  elevation  on  the  entire  length  of  the 
each  combination.  main  curve  or  curve  of  greatest  degree,   and  then  to 

For  example,  for  a  speed  of  40  m.p.h.  on  a  5  deg.  reduce  the  elevation  gradually  to  the  amount  required 
curve,  there  are  no  less  than  five  amounts  of  super-  for  the  curve  of  less  degree.  While  one  road  says  simply 
elevation  prescribed,  ranging  from  a  minimum  of  4  in.  that  this  reduction  is  to  be  made  "gradually,"  others 
to  a  maximum  of  5J  in.  These  several  amounts  are  specify  rates  of  i  in.  in  30  ft.,  I  in.  in  33  ft.  and  1  in. 
4,  5J.  54  and  53  in.  For  30  m.p.h.  on  10  deg.  curves,  in  40,  60  or  67  ft.  If  a  spiral  is  used  in  connecting  the 
these  fifteen  railroads  have  six  different  elevations,  1^0  parts  of  a  compound  curve,  the  reduction  must  be 
ranging  from  4i  in.  to  6i  in.  Further,  for  such  easy  made  on  the  spiral.  Such  spirals  are  required  by  some 
conditions  as  30  m.p.h.  on  a  1  deg.  curve,  there  are  roads  when  the  change  in  rate  of  cui-ve  exceeds  1  deg. 
five  different  elevations  ranging  from  i  to  1  in.  As  nr  2  deg.  In  one  case,  the  length  of  this  spiral  is  re- 
noted  above,  it  is  probable  that  on  different  curves  for  quired  to  be  such  as  to  increase  the  superelevation  at 
which  a  theoretical  elevation  of  3J  in.  is  prescribed,  the  the  rate  of  1}  in.  per  second  for  the  speed  for  which 
actual  elevations  on  individual  curves  will  be  more  the  curve  is  elevated, 
nearly  3  in.  or  3J  in.  For  side  tracks,  maximum  eleva- 
tions of  1  in.  and  2  in.  are  specified. 

The  string  and  ordinate  system  of  determining  super- 
elevation is  prescribed  by  two  roads,  according  to  the 
following  rule:  "Superelevation  of  outer  rail  on  curves 
shall  be  the  length,  in  inches,  of  the  middle  ordinate 
of  a  string  or  chord  equal  in  length  to  the  distance, 
in  feet,  traversed  in  one  second  by  the  average  ex- 
press train."  The  elevation  must  not  exceed  8  in.  in 
one  case  and  7A  in.  in  the  other.  Other  roads  also 
specify  this  method  for  cases  where  the  degree  of  curve 
is  not  known,  the  chord  lengths  prescribed  in  two  cases 
being  as  follows: 


Runout  of  Superelevation 


32  ft.  for  20  m.p.h. 
40  ft.  for  25  m.p.h. 
48  ft.  for  30  m.p.h. 
56  ft.  for  35  m.p.h. 


64  ft.  fo 
72  ft.  f.. 
80  fl.  fc. 


Here  again  there  is  diversity  of  practice.  One  road 
specifies  the  middle  ordinate  of  a  60-ft.  chord  or  twice 
the  middle  ordinate  of  a  chord  of  43  ft.  8i  in.  An- 
other varies  the  rule  according  to  class  of  track,  as 
follows:  (1)  Main  passenger  tracks,  curves  under  2 
deg.  to  have  an  elevation  twice  the  middle  ordinate  of 
a  62-ft.  chord  or  string,  adding  2  in.  to  this  amount 
for  curves  of  2  deg.  and  over;  (2)  main  freight  tracks, 
three-fourths  of  the  ordinate  as  above;  (3)  combination 
tracks,  the  full  length  of  middle  ordinate. 

Four    formulas    for    determining    superelevation    on 
curves  are  given  by  different  railways.    In  each  of  these 
as  given  below,  E  =  the  elevation  '"n  inches. 
S»  X  D 
USO    ' 

S  is  speed  in  miles  per  hour,  D  is  degree  of  curve  and 
1,450  is  a  constant. 

2.  E  =  0.00066  DV,  where  D  is  degree  of  curve  and 
V  is  speed  in  miles  per  YCour.     Three  roads  use  this, 


1. 


E 


For  simple  curves,  without  transitions  or  spiraled 
ends,  the  practice  on  twenty-two  railroads  is  to  give 
full  elevation  for  the  entire  length  of  the  curve,  and  to 
run  it  out  to  normal  elevation  on  the  tangent.  Two 
roads  provide  for  only  half  the  elevation  at  PC  and  PT., 
the  runout  being  divided  equally  upon  the  curve  and 
tangent  with  a  rate  of  1  in.  in  60  ft.  In  general,  the 
rate  of  runout  is  *  in.  per  33  ft.  or  per  rail  length,  but 
some  roads  vary  this  from  *  in.  to  1  in.,  according  to 
speeds.  Other  specified  rates  are  1  in.  in  40,  50,  60  and 
75  ft.    Still  others  are  as  follows : 

A.  Runout  varies  as  degree  of  curve  and  cube  of 
speed ;  100  ft.  for  50  m.p.h.  and  1  deg.  curve. 

B.  Runout  50  ft.  long  for  1  in.  elevation  and  increas- 
ing by  50  ft.  to  300  ft.  for  the  maximum  6-in.  elevation. 

C.  Up  to  3  in.  elevation  the  runout  is  i  in.  per  30  ft. ; 
for  higher  elevations  the  length  is  not  to  e.xceed  360  ft. 

D.  Rate  of  runout  equals  1^  in.  per  foot  per  second, 
taking  the  velocity  in  feet  per  second  for  which  the 
curve  is  elevated. 

Runout  for  spiraled  curves  has  been  noted  above 
under  the  heading  "Spiral  and  Compound  Curves." 

A  difficulty  which,  as  a  rule,  miist  be  overcome  arbi- 
trarily and  to  suit  local  conditions,  is  that  of  providing 
runout  for  superelevation  of  reverse  curves  or  of  curves 
separated  only  by  short  tangents.  Reverse  curves  in 
main  track  are  prohibited  by  some  roads.  To  eliminate 
the  condition  of  short  tangents,  one  road  has  made  a 
point  of  substituting  one  long  curve  for  two  short 
curves  or  of  separating  the  cui-ves  so  as  to  provide 
each  with  suitable  spirals  and  corresponding  runouts. 

In  one  case  the  rule  is  to  divide  the  short  tangent  into 
two  parts,  in  proportion  to  the  degrees  of  the  curves 
which  it  connects,  the  longer  portion  being  adjacent  to 
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the  shai-per  curve.  At  this  dividing  point  the  track  is 
level  transversely  and  the  runout  is  made  in  each  direc- 
tion, extending  onto  the  curves  as  far  as  may  be  neces- 
sary. The  rate  of  runout  varies  from  i  in.  in  30  or 
33  ft.  to  1  in.  in  30,  40  or  50  ft.  For  reverse  curves, 
having  no  intermediate  tangent,  the  runout  is  made  in 
both  directions  from  the  point  of  reverse.  Some  roads 
reply  simply  that  such  conditions  are  matters  for  local 
study,  nr  that  superelevation  is  reduced  in  order  that 
a  proper  runout  can  be  secured.  Two  rules  mentioned 
are  as   follows: 

A.  Between  curves  provide  a  stretch  of  level  track 
equal  to  the  length  of  the  longest  passenger  car.  A 
modification  of  this  rule  provides  a  fixed  length  of 
30  ft. 

B.  When  both  curves  are  in  the  same  direction,  main- 
tain the  superelevation  on  the  short  tangent. 

Selection  of  Superelevation 

For  individual  curves  the  superelevation  is  prescribed 
usually  by  the  engineer  of  maintenance  of  way,  division 
engineer  or  I'oadmaster,  due  regard  l>eing  given  to  the 
speed  of  trains,  the  adjacent  profile  and  alignment  and 
the  local  operating  conditions.  The  necessary  instruc- 
tions are  then  given-  to  the  section  foreman,  who  some- 
times is  provided  with  a  list  of  all  curves  on  his  section, 
showing  their  degree  and  superelevation. 

The  difficulty  of  thus  selecting  the  elevation  which 
will  best  suit  the  particular  curve  is  indicated  by  the 
fact  that  several  railways  issue  instructions  to  the 
effect  that  if  there  are  indications  of  excessive  or  in- 
sufficient elevation,  the  necessary  adjustment  in  eleva- 
tion of  rail  or  speed  of  train  will  be  recommended  by 
the  roadmaster  or  engineer.  Instructions  as  to  changes 
in  elevation  made  necessary  by  alterations  in  train 
schedules  or  speeds  are  issued  by  the  engineers.  In 
many  cases  a  record  of  the  approved  superelevation  on 
all  main  track  curves  is  kept  by  the  engineering  de- 
partment. 

(Tn  he  concluded) 


Interstate  Water  Supply  Certification 

Of  the  3,102  sources  of  water  supply  of  interstate 
carriers  (railway  and  steamship)  on  records  of  the 
United  States  Public  Health  Service  for  certification, 
1,309  or  42  per  cent  were  certified  as  satisfactor'-  b.\ 
the  Service  during  the  year  ending  June  30,  1921 ;  339 
or  11  per  cent  were  certified  provisionally;  143  or  5 
per  cent  were  classed  as  polluted;  and  no  rating  was 
made  for  1,311  or  42  per  cent.  The  reason  for  leaving 
80  many  sources  unrated,  according  to  the  1920-21 
report  of  the  Surgeon-General  "f  the  Public  Health 
Service,  was  "lack  of  personnel  and  appropriations  in 
the  Public  Health  Service  and  the  various  state  health 
departments."  This  control  re.sts  primarily  with  state 
health  departments,  where  such  exist  and  arc  qualified 
for  the  work,  the  Public  Health  .Service  marking  the 
.state  reports  as  favorable  or  unfavorable.  The  country 
is  divided  into  nine  sanitary  districts,  each  in  charge  of 
a  sanitary  engineer  of  the  Public  Health  .Service.  The 
certification  extends  to  any  carrier  line  which,  in  con- 
nection with  one  other  carrier  makes  it  possible  for  a 
person  to  travel  "without  unnecessary  delay  from  one 
state  to  another."  Of  the  3,102  sources  of  suppl.v 
already  mentioned,  the  ownership  of  l,9ri0  is  municipal, 
413  private  and  739  railroad. 


Local  Pit  Road-Graveling  Costs 
and  Performance 

Outfit  Described — Performance  Recorded  in  Terms 

of  Delays  and  Output — Costs  Include 

Overhead  and  Camp  Expenses 

By  J.  A.  Prior 

Highway  Engineer,  Red  M'ing.  Minn 

A  ROAD-GRAVELING  outfit  was  operated  last  year 
in  Goodhue  County,  Minnesota,  under  conditions 
which  give  the  cost  and  performance  records  a  repre- 
sentative value  not  often  presented  by  such  figures.  In 
1921  the  county  had  two  jobs  of  road  graveling  aggre- 
gating 24.5  miles.  A  total  of  31,394  cu.yd.  of  gravel 
from  five  pits  was  loaded.  Of  this  volume,  22.749  cu.yd. 
from  four  pits  were  screened  and  pebbles  over  i  in.  were 
crushed.    The  remaining  8.645  cu.yd.  was  pit  run.    The 


.MAIN  EQUIPMENT  OF  PORTABLE  CKAVEL  PLANT 

operating  season  was  from  April  15  to  Dec.  31,  and 
during  this  period  the  plant  was  moved  four  times,  two 
moves  of  6.5  miles  each,  one  move  of  9  miles  and  one 
move  of  30  miles. 

A  camp  was  established  at  each  location  of  the  plant. 
Its  equipment  was  one  24-man  cook  car.  a  32-man  bunk 
car,  a  water  wagon  and  a  Ford  service  car.  To  take  the 
gravel  from  the  pit  to  the  screens  and  crusher  there 
were  one  double-drum  40-hp.  hoist,  with  mast  and  cable. 
a  20-cu.yd.  bin  and  slide,  a  1-cu.yd.  drag  bucket  and  a 
500-gal.  water  wagon.  The  screening  and  crushing 
equipment  comprised  a  J-in.  .shaking  grizzly,  a  9  x  1.3-in. 
jaw  crusher,  a  bucket  elevator,  and  a  40-60  gas  tractor. 
Power  for  the  grizzly  was  taken  from  the  upper  shaft  of 
the  elevator.  The  screen  and  crusher  had  a  capacity  of 
30  cu.yd.  an  hour,  with  gravel  running  25  |)cr  cent  over 
size.  At  the  pits  worked  the  oversize  stones  varied 
from  25  to  35  per  cent.  The  hauling  w:is  done  with 
eight  3i-cu.yd.  army  trucks  with  3-ru.yd.  dump  bodies 
and  hoists.  There  were  also  a  .500-gal.  gasoline  tank  on 
wheels  and  a  supply  car  containing  truck  and  repair 
parts  having  an  inventory  value  of  ii;2,998.  A  field  shop 
was  provided  with  a  welding  outfit,  hand  wall-drill, 
forgo,  engine  stand  and  hand  tools,  inventoried  at 
$1,031. 

In  explanation  of  the  costs  given  in  Table  I.  it  may 
be  stated  that  the  camp  is  self  supporting  as  to  food, 
•service  and  upkeep.  Interest  and  depreciation  are 
charged  under  overhead  as  rent  of  camp  equipment  at 
$2  per  day.  They  are  apportioned,  as  are  all  joint 
expenses,  as  follows:  loading,  40  per  cent;  hauling,  40 
per  cent;  and  screening  and  (rushing,  20  per  cent.  The 
county  carries  its  own  accident  insurance,  stettling  with 


450 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  11 


TABLE  1— FORCE  ACCOUNT  COST  OF  GRAVELING  ROADS  IN 
GOODHUE    COUNTY,    MINNESOTA.    FROM    LOCAL    PITS    WITH 

PORTABLE  PLANT 
Loading: 

Labor,  engineer,  fireman,  foreman,  etc       

Oil  and  grease 

Coal.  I38J  tons 

Hauting  by  t  rucks  ^'  $2 .  50  per  hour 


Water,  labor,  team 

Gas  and  oil 

Repairing,  pump  and  engine. 


Morving. ... 

Repairing,  hoist  engine.  - 

Bin  and  slide 

Mast,  cable  and  sheave 
Miscellaneous 


Depreciation,  hoist  engine 

Bin 

Bucket 

Mast,  cable  and  sheaves 


Overhead,  superintendence. 

Timekeeper 

Rent  of  camp  equipment. 
Rent  of  camp  grounds  , . 
Rent  of  shop  and  supply  c; 
Insurance 


Total  loading   .  .  - 
Screening  and  crushing 


Oil  and  grease 

Labor 

MoWng.. 

Depreciation  tractor. 

Screen 

Rock  crusher,  clevato: 


Overhead,  superintendence 

Timekeeper       .    , 

Rent  camp  equipment 

Rent  of  camp  grounds 

Rent  of  shop  and  supply  cars . 


Repairing,  tractor 

Screen.  . . . . , 

Rock  crusher  and  elevatorl . 


Total  screening  and  crushing. .  . 
Hauling; 
Gas 

oa 

Grease 

Labor,  drivers 

Truck  parts. 

Truck  suppUes 

Repair  labor 

Depreciation  @  $0.  10  per  mile. 

Overhead  superintendence 

Mechanic 

Timekeeper 

Rent  of  camp  equipment 

Rent  of  camp  grounds 

Rent  of  shop  and  supply  car. . . 
Insurance      


Total  hauling. 


Amount 

$V398  23 

75  85 

1.501,04 

357.75 

1.858.79 
587.15 

88.02 
48.80 

723.97 
2,250  68 
149.33 
380.44 
122.35 
114.67 


Per  Cu.Yd 
$0  108 
0  002 


$1,995.00 
254.40 
346.06 
121.14 
19.40 
26.30 

$795.30 

$331.09 


0.058 


0  024 
0  072 


766,79 

0.025 

670.00 

134.00 

67.00 

134.00 

$1,005.00 

0.033 

508.79 

692.10 

242.25 

38.80 

26.30 

28.00 

$1,536.24 

0.048 

$11,615.55 

$0  370 

$944.77 

$0  042 

'320^ 98 

0  014 

1,549   38 

0  068 

562,67 

0   024 

735.00 

210.00 

1.050  00 

$6,813.03    $0,299 


$3,609.58 

$0,049 

922.21 

0  012 

214.00 

0,r)04 

4.579  50 

0  059 

2.369.25 

0  033 

355   95 

0  006 

1.138  05 

0.015 

4.870  00 

0.066 

1,326   76 

1,497.35 

692.10 

242.25 

38.80 

228.17 

14.00 

0.041 

$21,087.97    . 

$0,285 

the  claimant  under  the  Workmans'  Compensation  Act  of 
Minnesota.  The  amount  paid  out  has  not  exceeded  $100 
in  any  of  the  last  iive  years.  The  insurance  for  1921 
was  $70  as  against  $1,322  which  would  have  been  the 
premium  on  the  total  county  pay  roll  for  liability  insur- 
ance. The  cost  under  "timekeeper"  includes  his  wages 
and  the  upkeep,  depreciation  and  operating  cost  of  a  car. 
The  cubic  yard-mile  con.sumption  was: 

Gas 0  2317  giJ. 

Oil 0  0555  lit. 

Grease...  001711b. 

Driver's  tluiu  0   lllOhr. 


Loading,  screening  and  hauling  performance  was; 


Loading  and  Screening,  Perfo 


Time  working 

Time  delayed  for  weather 
Time  dela.ved  for  repairs 
Time  delayed  for  moving. 


■  Records 

Ur. 

1.337 

414 

48 

571 


Monthly  Average  Outputs 
-April 
May. . 
June.. 
July.. 
Aug. 


297 
250 
230 
220 


Average  for  working  t  ime,  234  cu.  yd.  per  1 0  hr. 


Cubic  Yards  per  Day 
Sept.    210 
Oct.      200 
Nov.    238 
Loading  only 
Dec.     325 


Hauling  Performance  Re 


Time  working 

Time  delayed  for  weather. 
Time  delayed  for  repairs  . 
Time  delayed  no  driver.  . . 
Time  delayed  for  mo\"ing- . 
Time  delayed  for  gravel. . . 


Olds 

Truck  Hours  P.C. 

8,274  47.8 

3,178  18.3 

2,884  16  5 

66  0.3 

2,601  15.3 


Total  time,  21 7  days 


17,360       100.0 


Monthly  Average  Output  per  Truck  per  10  Hours,  Cubic  Yard-Miles 

April    66.6  Sept.      95.6 

May 87.3  Oct.       96.8 

June 78  8  Nov.     100.8 

July 88.9       Dec.       90.2 

Aug 92.3       

Season's  average,  90.  3  cu.yd.-mi.  per  10  hours 

Season's  average  length  of  haul,  2.5  miles 


German  Sewage- Works  for  Houses 
and  Public  Buildings 

By  Karl  Haller 

Doctor  of  Engineering,  Langenau  in  W'urtteinberg,  Germany 

IN  Germany,  and  especially  in  Wurttemberg,  the  offi- 
cial regulations  and  measures  for  the  protection  and 
furtherance  of  public  health  are  stringent.  This 
applies  especially  to  water  supply  and  sewage  disposal. 
For  public  buildings,  such  as  concert  and  lecture  halls, 
theaters,  schools  and  hospitals,  sewage  treatment  plants 
are  always  required.  In  towns,  which  have  a  flushing 
system,  the  sewage  tanks  are  arranged  for  flushing 
with  water.  How  this  is  done  is  quite  simple.  Small 
buildings,  run  on  business  lines,  will  be  ^ 
shown  here  by  means  of  a  few  examples. 
For    connecting    the    sewage    pipes    from 


T.ital  time.  217  10-hr.  da^•s. 


Longi+udinol  Section  Cross-Secrtion 

FIG.   1.      T.ANK  BETWEEN  HOUSES   AND   SEWERS   AT   ULM 

houses  to  the  municipal  sewer  system  in  the  town  of 
Ulm,  the  so-called  "Ulm  tank"  (Fig.  1)  has  been 
developed.  For  building  such  tanks  for  water  closets, 
the  municipal  police   issues  the   following  regulations: 

1.  The  size  of  tank  [compartment]  I  is  to  be  calculated 
so  that  for  each  inhabitant  of  the  hou^e  120  liters  are 
allowed;  minimum  size,  '2  cu.m.  For  tank  [compartment] 
II  half  of  the  numbers  for  tank  I  are  taken. 

2.  Normal  depth  of  water  is  1.20  to  1.50  m. 

3.  The  water  level  in  tank  I  is  20  cm.  lower  than  in 
tank  II. 

4.  Ventilation  must  be  carried  above  the  roof. 

5.  The  \vidth  of  overflow  from  tank  I  to  II  must  be  at 
least  50  cm. 

6.  The  depth  of  immersion  for  supply  pipes  and  effluent 
pipes  as  well  as  for  overflow  baffles  is  30  cm.  below  the 
water  level. 
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7.  The  tanks  must  be  completely  watertight,  and  must 
have  sumps  for  emptying,  and  tightly  fitting  covers. 

Fig.  2  shows  a  biological  .sewage  purification  plant 
Tsettling  tank  and  percolating  filter]  for  a  lecture  hall 
at  Stuttgart.  The  building  has  space  for  1,375  people, 
for  whom  there  are  provided  24  water  closets,  4  urinals, 
and  22  m.  of  urinal  wall.  The  daily  flow  therefrom  is 
calculated  as  follows:  120  liters  (29.7  gal.)  each,  for  5 
persons  in  the  janitor's  building,  60  liters  each  for  70 
persons  in  the  janitor's  staff  and  6  liters  each  for  the 
audience  of  1,300,  making  a  total  of  1,260  liters  (333 
gal.)   a  day. 

To  clarify  this  quantity  of  sewage,  tanks  and  a  filter 
of  the  dimensions  and  capacity  shown  in  the  accompany- 
ing table  were  provided. 

The  sewage  flows  over  a  weir  0.80  m.  wide  to  a  diges- 
tion tank.  An  immersed  baffle  board,  reaching  to  a 
depth  of  30  cm.  and  extending  20  cm.  above  the  water 
level,  retains  the  floating  scum.  The  digestion  tank 
effluent  passes  to  the  percolating  filter  through  main 

Se/f-mixing 
J)isinfecfing  apparatus 


SEWAfJK    .SETTLING    AND    1  H.'^INKKi  TING    TANKS 
FOR  HOSPITAL  AT  LLM 


fjffer 

Section  A-B 


FIG.  2.  gETTLING 
TANK  AND  PERCO- 
LATING F  I  L  T  E  P 
FOR  A  LECTURE 
HALL  AT  STUTT- 
GART 


Section  C-D 

K ...- yjD„_ _._ 

r< ■3S)m.->y  f< — 4.10m.  ■ — 


and  branch  gutters.  The  main  gutters  are  of  channel 
iron,  14  cm.  in  width,  6  cm.  in  height,  supported  on  pipe 
at  intervals  of  30  cm.  and  having  their  upper  edge  so 
adjusted  as  to  give  uniform  discharge  of  the  sewage 
along  their  whole  length.     The  percolating  gutters  are 


ELEMENTS  OF  SEWAGE-WOHKS  FOR  STUTTGART 
LECTURE  HALL 


Collecting   tank    .^.31 

I  lige.stinK  tank    3.30 

Percolating    filter     4.10 


3.30 
1.70 
4.00 


10. on 
5.61 
16.40 


in  Sloterii , 

:-  Effpctivc  Eftectlve 

Height     Capacity 

Cu.M. 

1.20  12.00 

1.20  6.73 

1-50  24.60 


of  L  iron,  into  whose  upper  edges  notches  are  filed  at 
intervals  of  5  cm.  in  such  a  way  that  percolation  takes 
place  uniformly  along  the  whole  length.  The  gutters 
are  protected  from  rusting  by  a  coat  of  paint. 

The  percolating  filter,  1.50  m.  deep,  consists  of  slag 
and  is  provided  below  with  a  .space  for  ventilating  which 
can  be  washed  out  from  a  hydrant  in  the  controlling 
manhole.  In  this  manhole  a  disinfectant  may  be  intro- 
duced if  need  be.  The  tanks  and  the  percolation  filter 
;ire  provided  with  ventilation  pipes. 

Another  plant,  that  of  the  hospital  at  Ulm  built  dur- 
ing the  world  war,  is  shown  by  Fig.  3.  In  view  of  the 
great  danger  of  infection  from  hospital  sewage,  a  con- 
stantly operating  disinfecting  device  was  necessary  at 
this  plant.  In  order  to  be  able  to  put  the  digestion 
tanks  out  of  commi.ssion  alternately  for  cleaning  or 
repairing,  a  circulating  line  to  tank  II  is  provided  and 
luiuipped  with  a  slide  valve.  The  incoming  sewage 
flows  over  an  overfall  into  tank  I,  then  runs  slowly 
round  the  baflle  wall,  and  then,  after  .sedimentation  of 
the  floating  .scum,  goes  to  tank  II  over  a  weir  0.2  m. 
long.  After  further  clarification  it  runs  through  an 
exit,  also  0.2  m.  in  width,  at  the  opposite  end  of  tank 
II,  to  the  disinfecting  apparatus  in  the  disinfection 
chamber.  The  upper  mixing  tank  is  operated  auto- 
matically. After  four  years  of  operation  the  plant  has 
giver  entire  satisfaction. 


Definition  of  Ethics 

Ethics  may  be  defined  as  an  exprewion  of  undivided 
principles  of  action  for  the  guidance  of  the  members  of 
a  group  or  profession  in  their  relations  with  other  mem- 
bers of  the  group,  so  as  to  insure  a.s  far  a^  possible 
equity  and  justice  to  all.— Prof.  H.  E.  Riggr  before 
Michigan  Engineering  Society. 
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Concrete  Dam  22  Feet  High  Built 
With  Traveling  Form 

Tlinber  Frame  Spanning  Site  and  Riding  on  Rails 

on  Foundation  Carries  Steel  Spillway 

Form  by  Adjustable  Rods 

|N  CONSTRUCTING  the  concrete  spillway  in  the 
JL  earth  dam  for  the  new  water  supply  of  Danville,  111., 
&  steel  form  was  suspended  within  and  braced  from 
a  timber  traveler,  as  shown  in  the  sketch  herewith.  This 
spillway,  22J  ft.  high  above  the  foundation  course,  and 
470  ft.  long,  was  built  in  sections  18  ft.  long,  each 
section  requiring  about  250  cu.yd.  of  concrete, 

The  concreting  of  the  spillway  was  divided  into  three 


■3Z-sA' 


the  1-in.  transverse  tie  rods  between  the  front  and  back 
faces  of  the  form.  These  sleeves  were  placed  just  inside 
the  form,  so  that  the  short  rods  could  be  unscrewed  and 
the  holes  filled  with  concrete  or  mortar.  The  tie  rods 
pass  through  waling  timbers  on  the  outside  of  the  form. 

To  carry  this  steel  form,  a  traveler  30  ft.  high  and 
32  ft.  wide  was  built.  Each  side  sill  was  carried  by 
four  9-in.  double-flanged  wheels  riding  on  a  rail.  These 
rails  were  spiked  to  timber  stringers  laid  on  the  concrete 
base  course,  as  shown.  Suspension  rods  and  brace  rods 
with  adjusting  ratchets  hold  the  form  in  position,  the 
concrete  toe  being  secured  also  by  a  waling  timber 
fitted  to  anchor  bolts  embedded  in  the  concrete  base. 

This  steel  form  was  designed  by  the  Blaw-Knox  Co., 
Pittsburgh.   Pa.,  for  L.  N.  Cope  &  Son,  Decatur,   111.. 


.>,/i>;7?t; ic- -- >.     e'D.EWhee/ 

Section  B-B  of  Ver+ioal  Face 


'^6^- 


FIG.    1.      DOWXSTREAM    SIDE    OF    TRAVELING    FORM    FOR    CONCRETE  DAM 


stages.  Alternate  sections  of  the  downstream  apron 
were  placed  first  and  then  alternate  sections  of  the  6-ft. 
foundation  course,  this  latter  being  30  ft.  wide  and 
extending  2  ft.  beyond  the  upstream  face  of  the  dam. 
Two  longitudinal  ribs  on  this  base  form  a  key  with  the 
body  of  the  dam  and  a  channel  or  recess  forms  a  seat 
for  the  toe  of  the  curved  downstream  face.  The  third 
stage  was  the  pouring  of  the  18-ft.  sections  of  the  spill- 
way. Vertical  recesses  6  x  36  in.  are  provided  to  key 
the  sections  together.  Two  recesses  in  the  top  of  the 
spillway  (Fig.  2)  will  permit  the  hinged  steel  frames  of 
the  flashboards  to  be  lowered  during  high  water. 

The  steel  form,  20  ft.  long,  is  built  up  of  plates  and 
angles,  each  plate  1  x  5  ft.  having  a  hole  and  cover  piece 
so  that  tie  rods  may  be  placed  in  any  desired  number 
and  position.  More  rods  were  used  than  are  shown  on 
the  drawing.  A  wooden  bulkhead  at  one  end  was  held 
in  place  by  1-in.  tie  rods  screwed  into  malleable  iron 
sleeves  attached  to  rods  >in  the  adjacent  concreted  sec- 
tion of  spillway.     Similar   sleeves  were  used  also  on 


the  contractors  for  the  dam.  The  consulting  engineers 
are  Pearse,  Greeley  &  Hansen,  Chicago,  with  J.  Albert 
Holmes  as  chief  engineer  in  charge  of  the  construc- 
tion work. 

A  Detail  of  Road  Foundations  on  Clay 

In  a  discussion  before  a  recent  meeting  of  the  Boston 
Society  of  Civil  Engineers  John  R.  Rablin,  chief 
engineer,  park  division,  Metropolitan  District  Commis- 
sion of  Massachusetts  cited  the  following  experience 
with  road  foundations :  "We  have  found,  where  we  have 
a  clay  subgrade,  that  if  we  lay  crushed  stone  or  a  coarse 
gravel  over  it,  before  laying  our  macadam,  in  a  few 
years,  if  we  have  occasion  to  excavate,  most  of  the  stone 
seems  to  have  disappeared  and  the  clay  to  have  come  to 
the  surface  or  mixed  with  the  stone.  This  action  is 
probably  due  to  frost  and  moisture.  We  have  also  found 
that  by  covering  the  clay  with  a  layer  of  fine  sand  before 
putting  on  the  coarse  gravel  or  stone,  it  will  prevent 
that  to  a  large  extent." 
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Ontario  "Hydro"  Condemned  As 
Wasteful  and  Expensive 

W.  S.  Murray  Investigates  Leading  Government 

Owned  Power  System  for  the  National 

Electric  Light  Association 

AS  a  result  of  an  investigation  made  for  the  National 
l\  Electric  Light  Association  and  taking  over  six 
months'  intensive  work,  W.  S.  Murray,  electrical  engi- 
neer of  the  firm  of  Murray  &  Flood,  New  York  City, 
concludes  that  the  Hydro-Electric  Power  Commission 
of  Ontario,  the  leading  example  of  a  government  o\vned 
utility  on  the  continent,  is  inefficient,  expensive  and 
wasteful,  and  that  notwithstanding  all  the  claims  made 
for  it,  service  from  private  utilities  in  the  United  States 
and  in  Canada  is  cheaper.     These  conclusions  are  set 


tario,  in  Quebec  (where  there  is  a  large  degree  of  gov- 
ernment control  but  little  government  ownership),  and 
in  the  private  companies  of  the  United  States.  The 
main  conclusions  of  the  report  are  given  in  the  box 
which  accompanies  this  abstract.  The  detailed  informa- 
tion below  is  taken  from  the  report. 

The  Hydro-Electric  Power  Commission  of  Ontario  is 
a  growth  from  a  league  of  seven  municipalities  formed 
in  1907  to  control  the  delivery  of  Niagara  power  to  these 
municipalities.  It  has  now  become  a  commission  acting 
variously  as  a  public  service  commission,  an  engineering 
company,  an  electric  utility  company,  a  holding  company, 
a  construction  company,  a  banker,  a  manufacturer,  a 
supply  dealer,  and  an  underwriter's  inspection  bureau. 
It  has  exclusive  jurisdiction  as  to  all  matters  conferred 
upon  it  and  nothing  done  by  the  commission  within  its 


Abstract  of  W.  S.  Murray's  Conclusions  on  Ontario  "Hydro" 


A  FTER  a  careful  analysis  of  the 
•^^  governnientally  owned,  con- 
trolled and  operated  electric  utility 
structure  as  represented  in  the 
Hydro-Electric  Power  Commission 
of  Ontario,  I  am  of  the  opinion,  first, 
that  the  principles  of  its  applica- 
tion can  find  no  place  in  the  United 
States;  second,  that  to  attempt  the 
substitution  of  its  principles  of  con- 
trol and  operation  within  the  States 
would  not  only  be  to  strike  a  blow  at 
economic  structures  the  present 
existence  of  which  is  fai-  better 
equipped  to  protect  the  public  in- 
terests in  their  conjunctive  relation 
with  the  public  service,  commissions 
of  the  states  regulating  their  rates, 
but  it  would  also  be  to  strike  an 
equal  blow  at  the  shareholders  of 
the  electric  utilities  which  are  now 
serving  the  American  public;  and. 
third,  that  the  Hydro-Electric  Power 
Commission  owes  its  being  only  to 
the  fact  that  a  public  service  com- 
mission on  the  order  of  those  operat- 
ing in  that  States  was  not  in  exist- 
ence in  the  Province  of  Ontario  at 
the  time  of  its  creation. 

I  support  the  above  statement  in 
the  following  conclusions: 

Power  as  applied  in  Ontario  from 
the  governmentally  owned  and  con- 
trolled system  in  associate  relation- 
ship with  the  Hvdro-Elcctric  Power 
Commission  to  be  supenor  in  kind 
to  that  supplied  by  the  privately 
owned  electric  utilities  of  the  United 
States  must  be  more  adequate,  more 


reliable  and  cheaper.  The  facts 
show,  however,  that  the  electric 
utilities  of  the  States  hold  more 
power  in  reserve  and  sell  more 
energy   per   capita   served;    that   by 


With  regard  to  (a),  taxes  are  not 
eliminated.  Just  as  much  money  in 
taxes  is  paid.  The  difference  is  in 
their  distribution.  In  the  case  of 
private  ownership,  only  the  users  of 


that  token  they  can  claim  a  greater     service  pay  the  tax  bill,  while  in  the 


reliability    of    supply    and    that    the 
supply  is  cheaper  to  the  consumer. 

At  the  end  of  the  fiscal  year 
1920,  out  of  the  total  power-plant 
capacity  operated  by  the  Hydro- 
Electric  Power  Commission  only  23 
per  cent  was  constructed  by  the 
Hvdro-Electric    Power    Commission. 


case    of    governmont-owiied    utilities 
all  the  people  pay  the  bill. 

With  regard  to  (b),  (c)  and  (d), 
notwithstanding  dividends,  high- 
salaried  executives  and  the  wage  and 
labor  claim,  the  answer  is  that,  when 
the  total  operati  n.  are  summed  up, 
the  people  receive  the  power  at  less 


The  remainder  represents  plant  ca-     cost  through  private  ownership  un 
pacity   constructed   at   the   initiative     der  regulation 


and  risk  of  private  investors,  and  in 
acquiring  ownership  of  it  such  in- 
tangible? as  franchise  rights,  good 
will  and  other  intangibles  were  in- 
cluded in  the  purchase.  This  in- 
tangible cost,  therefore,  is  repre- 
sented in  power  "at  cost." 


The  Hydro-Klectric  Power  Com- 
mission is  the  iudge  of  its  own  acts. 
A  commission  cannot  fairly  be  the 
judge  of  its  own  (and  others')  rights 
in  contentions. 

The  .^.merican  companies  in  the 
Niagara    district    are    supplemented 


The  building  of  new  power-plant  by  steam  power  far  more  than  those 

facilities  under  the  auspices  of  gov-  on   the    Canadian    side,    and   yet   on 

ernmental    ownership,   as    shown    in  the    American    side    power   is   being 

the  cases  of  Nipigon  and  Chippawa.  furnished  at  less  cost  to  the  people, 

both  in  respect  to  policy  and  cost,  is  The    commissions    of    the    States 

not  to  the  economic  interest  of  the  fully  realize  that  protection  to  the 

people.  people  lies  in  protection  to  the  elec- 

Thc     advocates     of     government  trie   utilities    from    which    they   are 

or   municipal   ownership   of   electric  receiving     power.       The     authority 

utilities  claim   reductiim   in  the  cost  delegated  to  them  to  regulate  rates, 

of  power  in  virtue  of  (a)  elimination  and  the  constitutionality  of  the  law 

of    taxes,    (bl    elimination    of    divi-  standing  behind  any  action  on  their 

dends.     (c)     elimination     of     high-  part  or  on  the  part  of  the  electric 

salaried    executives,    (d)    more   eco-  utilities,   provides   a   structure   con- 

nomical  wage  and  higher  efficiency  structively  balanced  to  do  justice  to 

in  labor  scale.  all  parties. 


forth  at  length  in  a  22.'5-pp.  book  entitled  "Government 
Owned  and  Controlled  Compared  with  Privately  Owned 
and  Regulated  Electric  Utilitie.i  in  Canada  and  the 
United  States,"  which  has  just  been  published  by  the 
National  Electric  Light  Association. 

The  report  gives  a  brief  history  of  the  commission, 
outlines  the  development  of  the  powers  which  have  been 
given  it,  contrasts  its  operation  with  that  of  a  private 
utility  under  government  regulation  in  the  United 
States,  di.scuRse.s  the  effect  of  the  remission  of  taxes  on 
the  Ontario  development,  investig.TtPs  fairlv  thoroughly 
the  expense  of  the  new  Queenston-Chippawa  develop- 
ment and  the  recently  completed  Nipigon  development, 
outlines  the  peculiar  rate  method  of  the  commission, 
and  finally  makes  an  elaborate  comparison  of  the  cost 
to  consumer  of  power  and  domestic  electricity  in  On- 


jurisdiction  is  open  to  question  or  review  in  any  action 
or  proceeding  or  by  any  court.  No  suit  can  be  brought 
against  the  commission  without  fiat  from  the  nttornny 
general,  and  to  date  no  such  fiat  has  ever  been  granted. 
Its  investments  now  total  nearly  $200,000,000.  the 
bonded  indebtedness  of  which  is  guaranteed  liy  the  Prov- 
ince of  Ontario.  This  amount  in  1920  represented  70 
per  cent  of  the  debt  of  the  province  itself.  The  com- 
mission, however,  is  independent  of  the  government  o^f 
Ontario,  except  that  two  of  the  three  members  may  he 
and  one  of  them  shall  be  a  member  of  the  government. 
The  chairman.  Sir  Adam  Beck,  however,  has  held  his 
office  through  a  succession  of  governments  since  the 
formation  of  the  commission. 

All  property  held  by  the  government  electric  utilities 
in  Ontario  la  tax  free  with  the  exception  of  that  appli- 


J 


454 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  11 


■able  to  land,  so  that  the  effect  of  taxes  on  the  apparent 
rest  of  power  in  Ontario  is  insignificant.  With  all  of 
his  computations,  however,  Mr.  Murray  has  compared 
fhe  cost  of  the  government  power  with  private  power 
with  the  tax  charge  deducted  from  the  latter.  It  is 
obvious  that  the  taxes  cannot  be  eliminated  but  are 
merely  distributed  to  people  in  general  rather  than  to 
the  users  of  current. 

The  rate  structure  adopted  by  the  commission  is  dif- 
ferent from  that  used  anywhei'e  else.  Each  of  the  sepa- 
rate systems  in  the  network  has  a  power  center.  In 
the  vicinity  of  that  center  the  cost  of  power  is  a  mini- 
mum. At  the  point  farthest  from  the  center,  measured 
in  transmission  distance,  the  cost  is  maximum.  Several 
systems  overlap  zones  and  power  sold  to  a  municipality 
from  onie  system  may  be  at  a  price  more  than  500  per 
cent  higher  than  that  sold  to  a  municipality  within  the 
same  zone  but  receiving  power  from  another  system. 
The  commission  uses  an  interim  wholesale  rate,  which 
is  an  estimated  rate  to  municipalities.  At  the  end  of 
a  year  a  municipality  is  credited  or  debited,  depending 
upon  whether  actual  cost  has  been  lower  or  higher.  In 
every  city,  however,  the  individual  consumer  rate,  that 
is  the  rate  which  the  ordinary  citizen  has  to  pay  for  his 
house  service,  is  low,  though  the  power  rates  charged 
to  the  large  user  as  a  rule  are  higher  than  in  compar- 
able regions  in  Quebec  or  the  United  States.  In  the 
1920  annual  report  of  the  commission  the  interim  whole- 
sale rates  for  169  municipalities  are  given,  while  the 
actual  wholesale  rates  paid  can  be  computed  for  174 
municipalities.  The  highest  interim  wholesale  rate  that 
was  quoted  in  this  report  was  between  $80  and  $90  per 
horsepower  year,  while  the  highest  actual  wholesale 
rate  paid  per  horsepower  was  between  $150  and  $160 
per  horsepower  year.  Altogether  there  were  nine 
municipalities  which  paid  a  rate  higher  than  the  maxi- 
mum interim  rate  quoted. 

Public  vs.  Private  Operation 

The  report  has  many  pages  of  statistics  comparing 
government  owned  and  privately  owned  utilities.  In 
Ontario  the  province  owned  in  1920  approximately  one- 
half  of  its  electric  utilities,  and  of  the  total  utility 
income  two-thirds  was  derived  from  those  governmen- 
tally  owned,  while  in  Quebec  the  government  owned 
utilities  representing  but  4  per  cent  of  the  investment 
in  that  class  of  property  receive  about  5  per  cent  of  the 
total  revenue  therefrom.  The  report  shows  that  the 
cost  of  power  to  the  entire  people  of  the  Province  of 
Quebec  and  to  the  American  Niagara  district  is  less 
than  to  the  peojile  of  Ontario.  In  respect  to  economic 
operation,  as  between  governmentally  owned  and  pri- 
vately owned  electric  utilities  in  Ontario  and  Quebec. 
it  is  shovni  that  the  operating  ratios  between  the  pri- 
vately owned  and  the  governmentally  owned  companies 
indicate  a  much  lower  per  cent  for  the  former. 

In  the  Niagara  district  of  Canada  it  is  shown  that 
the  government  owned  electric  utilities  furnish  power 
at  9.25  mills  per  kilowatt-hour  generated,  the  private 
electric  utilities  at  7.6  mills,  and  the  weighted  average 
of  the  two  supplies  is  8.78  mills.  In  the  United  .States, 
for  comparable  zones  supplied  by  Niagara  Falls  power, 
the  average  price  of  power  to  the  consumer  is  7.65  mills 
per  kilowatt-hour  generated.  In  the  Province  of  Quebec, 
the  average  cost  to  consumer  is  6.6  mills.  The  average 
cost  of  power,  that  is  revenue  per  kilowatt-hour  gene- 
rated, for  the  American  Niagara  power  district  is  about 


17  per  cent  less  than  that  for  the  total  operations  of 
the  Hj'dro-Electric  Power  Commission  and  the  munici- 
pal commissions  for  wholesale  power  delivered  in  the 
Canadian  Niagara  district,  and  it  is  about  13  per  cent 
less  than  for  all  electric  utilities  in  that  district. 

Comparing  the  average  cost  of  retail  power  to  the 
people  residing  within  municipalities  served  by  the 
Hydro-Electric  Power  Commission  of  the  Niagara  dis- 
trict, it  is  found  that  the  average  cost  of  power  to  the 
people  in  the  American  district  is  less  by  4,45  mills  per 
kilowatt-hour,  or  40  per  cent,  and  furthermore  that  the 
American  district  has  a  capacity  per  thousand  of  popu- 
lation 65  per  cent  in  excess  of  that  in  Canada. 

Other  figures  are  given  to  show  that  the  operating 
costs  in  "Hydro"  are  not  as  low  per  unit  as  in  the 
privately  owned  plants. 

A  final  chapter  gives  some  cost  figures  on  both  C'nip- 
pawa  and  the  Nipigon  developments.  For  the  former, 
the  largest  hydro-electric  power  development  in  the 
world,  it  is  stated  that  some  confusion  exists  on  its 
probable  maximum  output,  which  is  variously  estimated 
from  495,000  to  650,000  hp.  Estimates  and  costs  on 
this  work  have  gone  up  steadily  since  it  was  projected 
in  1917.  A  number  of  reasons,  mainly  the  effect  of  war 
increases  and  certain  added  expenses  due  to  an  effort 
to  make  increased  speed  last  summer,  are  responsible  for 
this.  Mr.  Murray  shows  that  whereas  the  commission 
formerly  purchased  100,000  hp.  from  the  Ontario  Power 
Co.  at  somewhat  more  than  $9  per  horsepower  per  year, 
the  cost  of  power  to  the  municipalities  of  Ontario  from 
the  Queenston-Chippawa  development,  based  oji  the 
diversion  of  tvater  in  accordance  with  existing  internor 
tional  treaties,  will  be  $28.05  per  horsepower  year  plus 
$9.40  for  transmission  from  Niagara  Falls  to  the 
municipalities,  or  $37.45  in  all.  With  unlimited  diver- 
sion of  water  the  cost  for  power  when  the  Queenston- 
Chippawa  plant  is  constructed  to  a  capacity  of  275,000 
hp.  will  be  about  $21.30.  However.  ]\Ir.  Murray  shows 
that  when  the  Queenston-Chippawa  development  is  ulti- 
mately completed  and  is  handling  a  load  of  600,000  hp, 
based  on  the  use  of  20,000  sec-ft.,  provided  there  is 
suflicient  water  available  so  that  none  of  the  capacities 
of  the  other  power  plants  on  the  Canadian  side  need  be 
closed,  the  cost  will  be  $12,60  per  horsepower  year. 


Abrasion  Tests  of  Aggregates  Disagree 

Tests  indicate  that  the  type  and  per  cent  of  wear  of 
the  aggregate  has  little  influence  on  the  compressive 
strength  or  wear  of  the  concrete  for  pavements.  In  a 
recent  series  of  investigations,  by  Prof.  D.  A.  Abrams 
at  Lewis  Institute,  of  the  abrasive  resistance  and  con- 
crete making  properties  of  about  150  different  samples 
of  coarse  aggregate,  four  methods  of  testing,  for  wear, 
the  A,  S.  T.  M.,  the  Mattimore.  the  Rea  and  the  Abrams, 
were  compared.  The  A.  S.  T.  M,  method  gave  the  lowest 
oer  cent  in  each  instance.  The  Mattimore  method  gave 
about  double  the  value  by  the  A.  S.  T.  M.  method  and 
the  Rea  method  about  double  that, by  the  Mattimore 
method.  The  Abrams  method  gave  values  which 
averaged  about  the  same  as  the  Mattimore  method.  The 
different  methods  did  not  give  the  same  rating  to  the  dif- 
ferent types  of  coarse  aggregate.  The  values  for  gravel 
by  the  A.  S.  T.  M.  method  were  absurdly  low.  It  is 
difficult,  states  Professor  Abrams.  to  draw  any  con- 
clusions from  these  tests,  except  to  suggest  a  grave 
doubt  as  to  whether  any  of  the  tests  has  any  significance 
when  applied  to  aggregates  for  concrete  roads. 
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An  Unsatisfactory  Compilation 

Reviewed  by  F.  W.  Scheidenhelm 

Consulting  Engineer,  New  Tork  City 

HTDROELECTRICAL  EXGIXEERING :  A  Book  for  Hydraulic 
and  Electrical  Engineers,  Students  and  Others  Interested  in  the 
Development  of  Hydroelectric  Power  Systems  by  Richard 
Muller,  Electrical  Engineer.  Formerly  Consulting  Engineer  for 
the  Government  of  Ecuador,  S.  A.  New  York,  London,  Leipzig 
and  Paris:  G.  E.  Stechert  &  Co.  Cloth;  7  x  10  in.;  pp.  431  ; 
39.i  illustrations  in  the  text ;  half-tone  frontispiece  and  diagram 
on  folding  plate ;  74  tables.     J6  net. 

The  good  in  this  book  lies  essentially  in  the  matter 
which  is  made  available  from  Continental  sources  and 
in  a  few  detailed  discussions  giving  evidently  the  re- 
sults of  the  author's  own  work.  It  is  regrettable  that 
the  author  has  not  made  more  effective  use  of  his 
apparent  familiarity  with  the  German  and  French  and 
probably  also  the  Italian  languages,  for  the  engineer- 
ing profession  would  benefit  greatly  from  a  mere  com- 
pendium of  practice  in  the  field  of  hydro-electrical  en- 
gineering throughout  the  world,  provided  only  that 
such  a  compendium  were  reasonably  complete  in  scope, 
well-balanced  and  above  all  up-to-date.  To  these  char- 
acteristics the  compilation  before  us  can  not  lay  claim. 

Briefly,  the  volume  takes  up  hydrology,  canals,  pres- 
sure pipes,  dams,  turbines  and  other  machinery,  trans- 
mission lines,  water-power  economics,  various  e.xisting 
developments  and  water-power  legislation. 

A  foreign  "accent"  is  evident  in  the  diction  and  the 
text  is  replete  with  loose  phraseology,  inconsistencies 
and  plain  errors.  Such  faults  could  be  overlooked  if  the 
essentials  of  a  good  compilation  were  present,  if  the 
further  .search  and  study  of  the  reader  were  aided  by 
suitable  references  to  sources  and  if,  conversely,  those 
sources  were  given  proper  credit  by  reference. 

Completeness  of  treatment  of  the  subject  would  re- 
quire much  more  extensive  discussion  of  the  storage 
of  water  against  the  needs  of  the  peak  load  or  of  the 
dry  season.  A  discussion  of  dams  which  purports  to 
be  broad  should  not  omit  mention  and  illustration  of 
the  multiple-arch  type.  The  automatic  and  semi-auto- 
matic types  of  hydro-electric  plants  are  too  important, 
both  in  their  present  use  and  their  still  greater  prcspects 
for  the  future,  to  warrant  their  omission.  The  ver- 
tical-shaft type  of  generator,  not  mentioned  in  the 
section  on  Alternating  Current  Generators,  is  now  the 
predominating  type  where  reaction  wheels  are  used, 
thanks  to  the  perfecting  of  the  vertical  thrust  bearing. 
The  treatment  of  the  latter,  too,  is  inadequate. 

The  lack  of  balance  is  illustrated  by  the  fact  that 
about  50  pages  are  devoted  to  the  subject  of  Pressure 
Conduits  {including  9  pages  of  abstract  from  a  French 
article  analyzing  elaborately  a  .self-supporting  penstock 
bridge),  whereas  to  the  subject  of  dams  there  are  de- 
voted only  about  40  pages  and  to  a  chaj)tfr  combining 
the  Investigation  of  Water  Power  Projects  and  Eco- 
nomics there  are  devoted  only  about  20  pages.  Yet 
in  the  preface  the  author  assures  us  that  he  particularly 
had  in  mind,  among  other  things,  the  needs  of  en- 
gineers reporting  on  the  "commercial  3ucci"<s"  of  hydro- 
electric developments.    That  no  consistent  program  has 


been  followed  is  evident  from  the  casual  occurrence  of 
"problems"  in  Chapters  III  and  VIII,  and  the  fact  that 
the  discussion  of  operating  methods  is  limited  prac- 
tically to  the  comparatively  unimportant  rotary- 
converter. 

To  show  that  the  book  is  not  up-to-date,  one  might 
point  to  the  failure  to  mpntion  the  plunger  type  of 
hydraulic  valves,  or  the  newer  and  more  efficient  types 
of  draft  tubes  or  the  far  greater  efficiencies  obtained 
nowadays  from  the  reaction  turbine  than  from  those 
indicated  in  the  text.  Perhaps  the  most  glaring  offender 
in  this  respect  is  Chapter  IX,  Description  of  Hydro- 
electric Plants.  This  touches  lightly  about  40  plants, 
of  which  about  a  dozen  are  European,  with  heads  run- 
ning to  4,600  ft.  To  be  sure,  the  chapter  is  of  some 
value  to  the  novice  and  even  to  the  experienced  hydro- 
electrical  engineer.  However,  the  last  seven  years  have 
been  years  of  great  progress  in  this  field  and  no  present 
work  is  complete  without  recording  that  progress.  Yet 
in  general  the  plants  described  in  this  chapter  antedate 
1914  and  some  even  1908.  A  welcome  exception  occurs 
in  the  case  of  extracts  from  a  1921  Electrical  World 
article  on  the  Queenston-Chippawa  development  of  the 
Hydro-Electric  Power  Commission  of  Ontario. 

The  same  chapter  shows  lack  of  references.  Dates 
of  design  and  construction  are  rare,  whereas  they 
should  be  the  rule  so  as  to  inform  the  reader  of  what 
stage  of  the  art  the  plant  is  contemjwrary  and  illus- 
trative. Frequently  throughout  the  book  data  and 
formula  are  given  the  impress  of  finality  but  without 
either  derivation  or  reference  to  an  authority.  Even 
when  the  name  of  the  authority  is  mentioned,  there  are 
often  left  in  the  reader's  mind  the  questions:  Who  is 
he?  In  what  year  did  he  say  it?  Where  is  it  to  be 
found? 

In  the  matter  of  giving  credit  to  those  who  have 
contributed  to  the  world's  knowledge  or  literature  data 
which  are  of  sufllcient  value  to  be  copied,  this  book  is 
a  glaring  example  of  a  lamentable  tendency.  Thus, 
Chapter  II  is  largely  from  Iloyt  and  Grover's  "River 
Discharge"  and  from  Water  Supply  Papers  94  and  200 
of  the  Mnited  States  Geological  Survey,  mainly  with- 
out credit.  Mead's  "Water  Power  Engineering,"  espe- 
cially the  first  edition,  is  copied  as  to  figure  and  text 
time  and  again,  and  apparently  only  in  a  single  foot- 
note is  credit  given. 

In  Chapter  IV  the  author  makes  the  nearest  ap- 
proach to  justification  for  writing  his  book.  Here,  in 
treating  pressure  pipes,  he  includes  considerable  mate- 
rial from  foreign  sources  and  presents  a  number  of 
helpful  diagrams  for  the  selection  and  design  of  riveted 
steel  pipe.  Much  of  this  matter  is  evidently  original 
with  the  author.  Likewise  his  transmission  line  calcula- 
tions are  reasonably  comprehensive  and  representative 
of  modern  practice.  However,  it  is  not  believed  that 
these  and  the  all-too-few  other  good  points  to  the 
author's  credit  are  sufficient  excuse  for  the  book  as  a 
whole.  One  is  left  with  the  impression  that  it  is  a 
potpourri. 
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yented  and  Unvented  Traps 

Reviewed  by  George,  C.  Whipple 

Professor  of  Sanitary  Engineering,  Harvard  University, 
Cambridg-e,  Mass. 


Cost-keeping  methods,  cost  forms  and  cost  diagrams  are 
given  in  the  remaining  six  chapters.  Notable  chapters 
are  the  one  on  highway  cost  keeping,  previously  men- 
tioned, and  one  on  bookkeeping  for  small  contractors. 


PLUMBING   FIXTURE    TRAPS:      An    Historical     Statistical   and 
Experimental    Engineering    Kesearch    on    Vented    and    Unventea 

Trans By   A.    E.    Han.sen,    Hydraulic    and    Sanitary    Engineer. 

New  York  City :     The  Author,    2   Rector  St.      Cloth  ;    <    x   9    in. ; 
illustrated 

In  view  of  the  vigorous  discussion  of  the  use  of  the 
so-called  non-vented,  anti-siphon  or  re-sealing  trap,  es- 
pecially since  the  war,  this  book  is  certainly  a  timely 
publication.  Beginning  with  the  introduction  of  the 
first  plumbing  fixtures  in  Longfellow's  home  in  Cam- 
bridge in  1840  and  quoting  from  Waring,  Gerhard,  and 
other  well  known  sanitary  engineers,  the  author  gives 
abstracts  from  modern  plumbing  regulations  and  lists 
of  cities  where  unvented  traps  are  permitted  and  where 
they  are  not  permitted.  He  describes  the  tests  of  the 
"Geco"  or  Cody  trap  which  were  made  by  the  New 
York  City  Board  of  Standards  and  Appeals  in  1918  at 
the  Hallenbeck  Building;  and  then  takes  up  in  detail 
the  experiments  made  by  himself  at  366  West  Broad- 
way, New  York  City.  The  results  of  these  experiments 
are  given  in  detail  and  illustrated  by  many  graphs.  In 
general  it  may  be  said  that  the  experiments  showed  up 
the  Geco  trap  in  a  very  unfavorable  light.  The  author 
says  that  he  does  not  believe  that  any  anti-siphon  trap 
can  be  made  without  mechanical  features,  or  without 
disproportionate  size,  which  will  effectively  withstand 
back  pressures.  He  emphasizes  the  unreliability  of  tests 
made  with  clean  traps  and  stresses  the  need  of  fouling 
tests.  In  conclusion,  he  makes  a  brief  statement  on  the 
economic  side  of  the  problem. 

Engineers  who  are  interested  in  pending  develop- 
ments affecting  plumbing  regulations  will  do  well  to 
familiarize  themselves  with  the  subjects  treated  in  this 
book.  

Engineering  Construction  Cost  Keeping 

CONSTRUCTIOX  COST  KEEPING  AND  MANAGEMK.N'T :  .A 
Treatise  for  Engineers,  Contractors  and  Superintendent.s  En- 
gaged in  the  Management  of  Engineering  Construction — By 
Halbert  Powers  Gillette,  M.  Am.  Soc.  C.  E..  Editor  Enffnu-iriny 
and  Contracting,  and  Richard  T.  Dana,  AI.  Am.  Soc.  C.  h,.. 
Consulting  Engineer,  Chief  Engineer  Construction  Service  Co.. 
New  York  and  London.  McGraw-Hill  Co.  Cloth  ;  6  x  9  in.  ; 
pp.    572.      $u. 

In  its  first  edition  ("Cost  Keeping  and  Management 
Engineering,"  reviewed  in  Engineering  Neivs,  Feb.  17, 
1910)  this  book  was  probably  the  earliest  attempt  to 
enunciate  principles  of  management  of  construction 
operations;  to  describe  cost-keeping  methods;  to  set 
forth  the  vital  distinction  between  cost  keeping  and 
bookkeeping,  and  to  correlate  management  and  cost  keep- 
ing. No  book  has  superseded  it  in  its  particular  field. 
The  present  edition  contains  all  that  made  the  first 
edition  unique  and  some  additional  matter,  particularly 
on  cost-keeping  systems  in  general  and  on  cost  keeping 
for  highway  construction.  The  new  material  on  high- 
way cost  keeping  is  important  in  view  of  the  great  in- 
crease in  this  field  of  construction  in  the  decade  since 
the  first  edition  of  this  book  was  published. 

At  the  beginning  of  the  volume  the  laws  of  manage- 
ment are  defined  and  explained.  The  authors  formulate 
eleven  of  these  major  laws  and  consume  42  pp.  in  pre- 
senting them.  There  follows  in  a  second  chapter  18 
rules  for  securing  minimum  costs.  Systems  of  paying 
labor,  as,  for  example,  piece  rate  and  bonus  systems, 
and  methods  of  measuring  output  are  next  considered. 


Metallography  and  Metal  Structure 

STRUCTURE  AND  RELATED  PROPERTIES  OF  .MET.\LS— 
Circular  113,  U.  S.  Bureau  of  Standards.  Compiled  by  Hi-nry 
S.  Rawdon.  Physicist.  Paper;  10  x  7  in.;  illustrated.  2:iC  from 
Suiierinti-ndf-nt   of   Documents,    Washington,    D.   C. 

Publications  of  ephemeral  character  sometimes  prove 
to  have  more  definitely  the  treatise  or  te.xtbook  char- 
acter than  that  of  a  bulletin.  Of  the  recent  examples 
of  this  among  government  publications.  Bureau  of 
Standards  Circular  113  is  noteworthy.  It  covers  the 
field  of  metallography  and  the  study  of  metal  structure 
by  etching  and  microscopic  examination  in  so  excellent 
a  form  (though  in  extreme  condensation)  as  to  entitle 
it  to  a  place  with  the  best  available  treatises. 

A  subject  such  as  the  one  here  dealt  with  can  hardly 
ba  treated  in  elementary  manner.  Correspondingly, 
this  "Circular"  is  not  a  primer.  For  a  real  understand- 
ing of  its  contents  the  reader  requires  a  large  amount 
of  preliminary  and  additional  information.  Yet  the 
work  is  so  written  that  it  can  be  read  with  profit  by 
engineers  of  many  pursuits  who  have  need  of  dealing 
with  problems  of  metal  qualities  or  defects. 

The  introduction  states  that  the  work  is  not  intended 
to  displace  or  parallel  existing  treatises  on  metal- 
lography, but  to  show  the  value  of  metallographic  ex- 
examinations  for  the  investigation  of  metals.  It  does 
this,  however,  not  by  giving  instances  of  what  problems 
have  been  solved  by  metallographic  examination,  but 
rather  by  setting  forth  in  some  detail  the  methods  of 
metallography  and  the  general  facts  of  metal  structure 
revealed  by  it.  It  thus  presents  an  up-to-date  outline 
sketch  of  the  entire  subject,  which  the  reader  desirous 
of  going  deeper  into  the  subject  can  supplement  by  out- 
side reading  at  various  points  where  incompleteness 
is  indicated. 

The  chief  value  of  the  work,  we  believe,  as  well  as 
its  main  purpose,  lies  in  presenting  an  impressive  argu- 
ment for  the  cultivation  and  use  of  metal  examination 
in  the  study  of  engineering  and  metallurgical  problems. 
While  this  purpose  could  have  been  carried  out  even 
more  effectively  by  fuller  citation  of  cases  from  labora- 
tory and  field  practice  (at  the  risk,  however,  of  making 
the  book  more  bulky),  the  publication  is  to  be  recom- 
mended unreservedly  to  engineers  as  an  ably  written 
and  authoritative  outline  of  a  subject  with  which,  in 
the  next  generation,  every  engineer  will  require  to  be 
acquainted. 

Belated  American  Edition 

HYDR.\ULICS  AND  ITS  APPLICATION— By  A.  H.  Gibson, 
D.Sc.  M.  Inst.,  C.E.,  M.  Inst..  iMech.K..  F.R.S.E.,  Professor  of 
Engineering  in  the  University  of  St.  Andrews,  University  College. 
Dundee.  New  York :  D.  Van  Nostrand  Co.,  Cloth  ;  6  x  9  in. ;  pp. 
S13  ;  399  line  cuts  and  half  tones.     ?6. 

In  1912,  or  four  years  after  the  appeai'ance  of  the 
first  edition  of  this  British  book,  an  enlarged  edition 
was  prepared  by  the  author.  The  present  volume,  which 
was  printed  in  Great  Britain,  appears  to  contain  nothing 
more  recent  than  the  1912  edition,  except  the  title  page. 
The  first  edition  was  reviewed,  on  the  whole  quite  favor- 
ably, by  Gardner  S.  Williams  in  the  Engineering  Litera- 
ture section  of  Engineering  News,  Nov.  12,  1908,  P- 
535.     In  the  preface  to  the  second  or  1912  edition  the 
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author  states:  The  "book  has  been  practically  rewrit- 
ten," with  some  omissions  and  re-arrangement  and 
"considerable  additions"  to  "almost  every  section,  par- 
ticularly those  dealing  with  flow  over  weirs,  through 
pipes,  and  in  channels  ***  A  chapter  dealing  with  wave 
motion  has  been  added." 


British  Water  Supply  in  the  War 

WORK  OF  THE  ROYAL  EXCIXEERS  IX  THE  EUROPE  \V 
WAR.  1914-19 — Water  .Supplj  :  (1)  France;  i2)  Egvpt  and 
Palestine.  Chatham,  England :  Secretary,  Institution  of  Royal 
Eng-ineers.  rioth  :  7  x  IH  in.;  pp.  87  and  61;  halftones  line 
drawings,  pen  sketches  and  folding  maps.  2:j  and  S  ■^hillings 
r.-speetively. 

Thanks  to  progressive  improvements  in  the  water- 
supply  of  the  British  E.xpeditionary  Forces  in  France 
and  Belgium,  unprecedented  concentration  of  troops 
became  possible.  How  this  was  accomplished  is  told 
in  the  first  of  these  volumes. 

Besides  the  elaboration  of  the  water-supply  staff,  as 
a  part  oi  the  Royal  Engineers  field  service,  salient 
features  of  the  water  supply  development  were :  "semi- 
permanent and  extensive  systems  of  water  supply,  with 
headworks  and  pipe  lines";  mechanical  transport;  puri- 
fication plants;  well-sinking  outfits.  Some  of  the  puri- 
fication plants  were  mounted  on  barges.  Wallace  & 
Tiernan  chlorination  plants  on  motor  trucks  were  used. 

In  Egypt  and  Palestine  methods  similar  to  those 
used  in  France  were  emploj-ed,  with  variations  due  to 
local  conditions.  The  latter  included  some  of  the 
primeval  means  of  raising  water. 

Each  volume  contains  much  detail  both  as  to  plant 
design  and  field  operation,  extensively  illustrated  by 
halftones,  line  drawings,  folding  maps  and,  in  the 
volume  on  Egypt  and  Palestine,  by  a  goodly  number  of 
rough  but  serviceable  pen  sketches. 


Ship  Loading  and  Dispatching 

WH.\RF  MAXAGEMENT,  Stevedoring  and  Storage — By  Roy  S. 
.MacKlwee,  Director  of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  United  States  Department  of  Commerce,  and  Thomas 
K.  Taylor,  Chief  of  the  Latin-American  Division.  Bureau  of 
Foreign  and  Domestic  (Tommerce.  Shipplne  Series  New  York 
and  London;  D.  Appleton  &  Co.  Cloth;  4  i  9  in. ;  pp.  350;  91 
line   cut    and   half   tone    illustrations.      JG. 

As  the  author's  say  in  the  preface:  "This  i.i  the  first 
effort  to  put  between  covers  the  vocation  of  loading  and 
dispatching  ships  from  the  administrative  standpoint." 
It  is  time  that  this  highly  important  factor  in  marine 
operation  had  a  text  book  and  although  the  subject,  and 
its  text,  are  only  of  passing  interest  to  the  engineer, 
every  engineer  who  has  to  design  port  terminals  owes  it 
to  himself  to  get  acquainted  with  the  principles  and 
practices  the  book  describes. 


Two  Views  of  B.  Welchii  in  Water 

B  WEI.-rniI  AXD  THE  MOXTCL.MR  WATER  SI'PPLT— By 
M.  X.  Baker.  Associate  Editor,  l-.niiinr' rinp  \i  un-Tiirord ; 
form.rly  President  .Montclair  Board  of  Ucilth.  A  Paper  Read 
Before  the  Xew  .Jersey  Sanitary  A.isn.  I.itlon.  Montclair,  N.  J.: 
The  Montclair  Water  Co.     Paper;  6  x  »  In. ;  pp.  8. 

BACTLLL'P  VTFA^JUt  IS  A  PTBLIC  WATER  SrPPI..Y  as  a 
Po39lbli-  Caus^  of  Intestinal  DlS'-ase — By  Herbert  B  I  Jirner.  S  B., 
Health  Offl<.T.  Montclair.  N.  J.  Reprinted  from  lh<-  Journal 
of  the  An.^rl.an  .M.IIlcal  AuROclation.  Jan.  28,  V-<22.  Address 
the  Author.     Paper  :   6  x  9  In.  ;  pp.  8. 

The  paper  by  Mr.  Baker  gives  in  much  condensed 
form  some  of  the  statements  and  opinions  published 
last  year  in  Engineering  Neiva-Record.  Junn  2  and  9 
(symposium)  and  Sept.  22  (by  Sir  Alexander  Houston) 
regarding  B.  Welchii  in  the  Montclair  water  supply  and 
that  germ  as  a  test  for  water  and  as  a  possible  cause  of 
water-borne  intestinal  troubles. 

Mr  Lamer  pre.sents  the  subject  from  his  viewpoint 
of  health  ofllcer  of  Montclair.    He  refers,  without  date, 


to  the  symposium  in  the  News-Record  of  June  2  and  9 
quoting  in  support  of  his  argument  4  of  the  66  con- 
tributors of  the  symposium,  but  making  no  mention  of 
the  62  other  contributors,  most  of  whose  testimony  was 
against  the  B.  Welchii  theory.  A  broad-minded  editorial 
in  the  issue  of  the  Journal  of  the  American  Medical 
Association  containing  Mr.  Larner's  original  article, 
takes  into  account  both  the  symposium  and  Sir  Alex- 
ander Houston's  article.  This  editorial  is  not  included 
in  Mr.  Larners's  reprint  but  is  well  worth  securing  by 
those  interested  in  the  B.  Welchii  theory. 


Memoirs  of  J.  F.  Wallace  and  Col.  Webb 

Portraits  and  brief  memoirs  of  the  late  John  F.  Wal- 
lace and  Col.  George  H.  Webb  appear  in  the  February 
Bulletin  of  the  American  Railway  Engineering  Associa- 
tion (431  S.  Dearborn  St.,  Chicago). 


Publications  Received 


[So  far  as  possible  the  name  of  each  publisher  it  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entrv.  If  the 
book  or  pamphlet  is  for  sale  and  the  price  is  known  bv  tiie  editor 
the  price  is  stated  in  each  entry.  VS'here  no  price  is  given  it  does 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost.  Many,  but  not  all,  of  the  pamphlets,  howev.r,  can 
be  obtained  without  cost,  at  least  by  inclosing  postage.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  publications  listed  in  these  colunms  sliould  apply  for  infor- 
niation  to  the  stated  publisher,  or.  In  ca.se  of  boolcs  or  papers 
privately  printed,  then  to  the  author  or  otlitr  persons  indicated  ] 

AX  IX\'ESTIGATIOX  OF  OXYACETYLEXE  AXD  CUTTIXG 
BLOWPIPES,  with  Especial  Reference  to  Their  Design,  Safety. 
and  Economy  in  Operation — By  Robert  S.  Johnston,  Engine,  r 
Physicist,  Bureau  of  Standards.  Washington,  D.  C. :  Bureau 
of  Standards.  Paper;  7  .x  10  in.;  pp.  10s ;  halftones  and 
diagrams.  Free  while  limited  stock  lasts;  35c.  from  Super- 
intendent of  Documents. 
"Apparatus  from  14  of  the  most  prominent  manufacturers  were 

tested   under  standardized   conditions."      Methods  and   results  are 

given. 

AXSWERS  TO  PROBLEMS  IX  CONCRETE  WORK,  Volume  1, 
by  W.  K.  Hatt  and  W.  C.  Voss — Xew  York;  John  Wiley  A 
Sons.     Paper  ;  5  x  7  in. ;  pp.  3.     25c. 

Al^STRALIAX  COMMONWEALTH  RAILWAYS  —  Report. 
1920-21.  Melbourne:  Commonwealth  Railways  Commission. 
Paper;  8  X  13  In.;  pp.  41  ;  folding  maps  and  diagrams. 

BETTER    BUSINESS   LIBRARIES:     Talks   with    Executives— By 

Louise    B.    Krause,    Librarian.    H.    M.    Bylles'oy    &    Co.,    Chicago. 

Author    of    "The    Bu.sine.ss    Library."      Chieago;     The    Indexers 

Press.     Cloth;  6  x  7  In.  ;  pp.  98.     'jl.30. 

Many  valuable  suggestions  for  the  formation,  arrangement  and 
use  of  business  llbrarli-s  are  given  in  this  volume.  The  first  two 
chapters  deal  with  the  why  and  the  function  of  business  libraries. 
The  next  one  Is  a  good  plea  for  the  employment  of  trained  libra- 
rians. There  are  chapters  on  books,  periodicals.  Indexes  and 
digests  of  periodicals,  financial  and  trade  services,  government 
[Hiblicallons  (unfortunately  cimflned  to  Federal  Government  only), 
library  arrangement  and  putting  business  libraries  to  work.  The 
book  deserves  the  careful  .'iltentlon  of  all  business  houses  that 
have  or  ought  to  hav.-  a  good  library. 

Ht'ILDIXG  CODE.  STATE  OF  ■WISCOXSIN— Revision  of  1921. 
Industrial  Commission  of  Wisconsin.  Mailison,  Wis.  Paper; 
«  X  K  In.  ;  pp.  12!l. 

CAXADIAX  RAILWAY  STATISTICS.  Ift2n— Olt.iwa.  Ont. ;  Do- 
minion  Bureau  of  Statistics.     Paper;   G  x  9  In.;  pp.   308. 

CHAPTERS  OX  THE  HISTORY  OF  THE  SOI'THERN  PACIFIC 
— By  Stuart  Daggett.  Ph.D..  Professor  of  Railway  Economics 
and  Dean  of  the  College  of  Commerce,  University  of  California  ; 
Author  nf  'Railroad  Henrganlimtlon  "  V'W  York-  The  Ronald 
Press  Co.  Cloth;  6  X  9  In.  ;  pp.  470;  frontispiece.  |D. 
COMMERCIAL  STATISTICS  FOR  C.VLEXPAR  YE.\R  1920— 
Compiled  bv  Statistical  Division.  Hoard  of  Engineers  for  Rivers 
and  Harbors.  Fiom  Report  of  ihief  of  Engineers.  1921.  Wash- 
ington, D.  C.  Paper;  6  X  9  In.  ;  pp.  1«34. 
DEPARTME.VT   OF  .TAPAXESB    RAILWAYS— Report    for    191!< 

Tok>o.  Japan.     Paper;  8  X  12  in.;  pp    IK;  map. 

DEVELOPMENT    OF     THE     WATER     RESOURCES     OF     TH» 

MAHONI.VO    RIVER    Includmg    .Stream    Control    for    Sanitary 

Purpi.upR — Report     to    the    t.'itv    Council    of    Warren.    Ohio,     by 

Alexander    Potter.    Consulting    Engineer,     f.O    Church    St.,     Ne» 

York    City.      Paper;    7    x    10    In   .    pp.    148,    Illustrated    with   dla 

grams  and  maps,  some  on  folding  plates.     |1.  from  the  Author 

A  plan  for  water  supply,  river  sanitation  and  flood  control  for 

the   benefit    of   Warren,    .Nlles.   and    Youngitown.      Has    In    rlrw   ■ 

M-honlng  Valley  Sanitary  District,  under  slate  legislation  of  191!" 

Plan  Includes  large  storage  reaervoirs,  canal,  etc.    Rainfall,  stream 

flew     etr.  .    reviewed.      Report    was    made    in    November.    1920     out 

Just  published. 
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ELEMENTS  OF  niFFEREXTIAL  AND  INTEGRAL  CALCULLS 
WITH  Al^PLICATIONS— By  William  S.  Hall,  E.M.,  C.E.,  M.b.. 
Prof.-s.s„r  uf  Matheiuatios  in  Lafayette  College.  Second  Edi- 
tion, Revised.  New  York:  ]J.  Van  Noslranii  Co.  cloth;  b  x  H 
in. ;  pp.  25U. 

The  chapters  on  Definitions  and  First  Principles,  DifCerentiaLs 
and  Rates,  and  Integration  have  been  completely  rewritten.  The 
tirst  edition  was  publi-shed  in  1897. 

EYE  CONSERVATION  IN  INDUSTRY— Part  of  the  Study  of 
Waste  in  Industry  Conducted  Under  the  Auspices  of  the  fed- 
erated Engineering  Societies.  New  York;  Eye  Sight  Conserva- 
tion League,  Times  Building.  Paper  ;  6  X  9  in. ;  pp.  29. 
FOREIGN  TRADE  MARKETS  AND  METHODS— By  Clayton 
.Sedgwick  Cooper,  Author  of  "Understanding  South  America, 
etc.  New  York  and  London ;  D.  Appleton  &  Co.  Cloth ;  6  X  9 
in.;   pp.   440;   illustrated. 

A  comprehensive  treatment  of  the  whole  subject  of  foreign 
trade  ■  where  it  is  to  be  found,  what  it  demands  and  what  it 
offers.'  Not  the  least  valuable  feature  is  a  24-p.  chapter  on  Lit- 
erature and  Study  Course  (or  Foreign  Trade  Representatives 
which  includes  a  helpful  bibliography.  Altogether  a  worth-while 
and  practical  book. 

A   HALF  CENTURY   OP  PUBLIC   HEALTH:     Jubilee  Historical 
Volume  of  the  American   Public   Health   A.'ssociation — In  Com- 
memoratioti    of    the    Fiftieth     Anniyersury    Celebration    of    II.'^ 
Foundation,     New    York    City,     Nov.     14-18,     1921.       Edited    by 
MazycX    P.    Ravenel.    M.D.,    President.      New    York:    American 
Public   Health   Association.      Stiff   paper;    7    x    10    m. ;   pp.    461; 
frontispiece  portrait  of  Stephen  Smith,  M,D.,  Founder  and  First 
President  of  the  Association.      J3.75  ;  cloth,   J5.25. 
HEATING    AND    VENTILATION — By    the    Late    John    R.    Allen. 
M.  Am.  Soc.  M.  E.,  Director  of  Research   Laboratory  of  Amer- 
ican   Society    of   Heating   and    Ventilating    Engineers,    formerly 
Dean  of  Engineering  and  Architecture,  University  of  Minnesota  : 
and    J.    H.    Walker,    Superintendent    of    Central    Heating,    the 
Detroit  Edison  Co..   President   National   District  Heating  Asso- 
ciation, 1922.    Second  Edition.    New  York  and  London  :  McGraw- 
Hill  Book  Co.,  Inc.    Cloth ;  6  x  9  in. ;  pp.  332  ;  illustrated,  $3.o«. 
The  first  edition  of  this  book  was  favorably  reviewed   in  these 
columns  Oct.   17,   1918,  p.  727.   by  D.   D.   Kimball.      In   the  present 
edition,   the  preface  states:     -Several  of  the   chapters   have   been 
entirely    rewritten    and    a    more    logical    arrangement    has    been 
adopted.    The  entire  book  has  been  thoroughly  revised  and  slightly 
enlarged    (about   65   pp.    added).      The   aim    has    been    to    increase 
in   every  possible  way  its  value  as  a  college  textbook,   in  which 
field  it  "has  been  widely  used." 

HYDRO-ELECTRIC  POWER  COMMISSION  OF  ONTARIO— 
Report  by  William  S.  Murray  on  Government  Owned  and  Con-i 
trolled  Compared  with  Privately  Owned  and  Regulated  Utilities 
in  Canada  and  the  United  States.  New  York:  National  Elee- 
tric  Light  Association.  Paper  ;  8  x  11  in. ;  pp.  223  ;  maps  and 
diagrams. 

The  exact  title  of  this  pamphlet  is  given  in  quotation  marks 
The  opening  words  in  capital  letters  denote  better  the  main  topic 
nf  the  report  Mr.  Murray's  conclusions  are  adverse  to  the  success 
of  the  Canadian  undertaking.  A  summary  of  the  report  appears* 
on  p.  453  of  this  issue. 

INCOME  TAX  PROCEDURE,  1922^Including  Federal  Capital 
Stock  Tax.  Federal  Estate  Tax,  and  Supplement  to  Excess 
Profits  Tax  Procedure,  1921.  By  Robert  H.  Montgomery,  C.P.A. 
New  York:  The  Ronald  Press  Co.  Cloth  *  x  »  in.;  1911.  Jlu. 
INDIAN  RAILWAY  BRIDGE  COMMITTEE— Report  of  Fiftli 
Meeting.  Oct.  3-8.  1921.  Chairman,  G.  Richards,  Chief  Engi- 
neer with  the  Railway  Board,  India.  Paper;  8  X  13  in. ;  pp.  52  : 
folding  diagrams.  1  rupee,  from  Superintendent  Government 
Printing,  India,  8  Hastings  St.,  Calcutta. 

Besides  details  of  meetings  held  on  six  days,  contains  various 
appendixes  by  members  of  the  committee  reporting  and  discuss- 
ing bridge  impact  tests :  also  rules  for  design  and  inspection  of 
railway  bridges  drafted  in  September,  1921,  by  Mr.  Richards 
(title  above)  for  submission  to  the  Railway  Board  of  India,  and 
suggested   amendment   to   the   1918   rules,  with   discu.ssion   thereon. 

IRRIGATION   1919    AND    1920    UNITED    STATES — Washington. 
D.  ('. :    Bureau  of  the  Census.      Paper;  9  x   12  in.;  pp.  38;  two- 
page  map  in  colors. 
Contains  irrigation  statistics  for  17  arid  and  semi-arid  states. 

Most   of  the   figures  collected   in   1920   are  for  the  year  1919  and 

many  corresponding  figures  for  1909  are  given. 

S  HIGHWAY  TRANSPORT  AN  AID  TO  THE  RAILRO.\DS?— 
By  A.  J.  Brosseau,  Member  Board  of  Directors,  National  Auto- 
mobile Chamber  of  Commerce.  An  Address  before  the  Shipper's 
Conference  of  Greater  New  York.  Reprinted  from  ComniFrcial 
Vehicle.  Jan.  15,  1922.  New  York:  National  Automobile  Cham- 
ber of  Commerce,  366  Madison  Ave.     Paper  6  x  9  in. ;  pp.  8. 

LAND  DRAINAGE — Bv  W.  L.  Powers.  M.S.,  M.  Am.  Soc.  Agri- 
cultural Engrs.,  Chief  in  Soils,  Oregon  Agricultural  College  and 
Experimental  Station,  and  T.  A.  H.  Teeter,  B.  S.,  M.  Am.  Asso. 
of  Engineers,  formerly  Professor  of  Drainage  and  Irrigation 
Engineering.  New  York:  John  Wiley  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.  Cloth  ;  9  x  6  in. ;  pp  270.  Illustrated. 
J2.75. 
MATERIALS  OF  CONSTRUCTION:  THEIR  MANUFACTURE! 
AND  PROPERTIES — Bv  the  Late  Prof.  Adelbert  P  Mills,  of 
Cornell  University.  Second  Edition,  Edit.,!  by  Harrison  W.  Hay- 
ward,  Professor  of  Materials  of  Engineering,  Massacliusetts 
Institute  of  Technology.  New  York:  John  Wiley  &  Sons,  Lon- 
don: Chapman  &  Hall,  Cloth;  6  x  9  in. ;  pp.  476;  192  illustra- 
tions.    $4.     24s.  net. 

Some  chapters  have  been  added,  some  condensed,  some  rewrit- 
ten in  this  edition.  Acknowledgements  are  made  to  the  following 
members  of  the  M.T.T.  Staff:  For  "reviewing"  Steel,  Prof.  Henry 
Fay ;  Non-Perrous  Metals  and  Alloys,  Prof.  R.  S.  Williams  :  Stone 
and  Timber,  Prof.  I.  H.  Cowdrey ;  new  chapter  on  Meehnnic,-!! 
Fabrics,  Prof.  G.  B.  Haven ;  rewriting  Concrete.  Dean  Peabody. 
Jr.  The  first  edition  was  reviewed  in  Engineering  Record,  June 
2G,  1915,  and  in  Engineering  News,  July  15,  1915. 


MINISTRY  OF  HEALTH  REQUIREMENTS  AS  TO  SEWAGE 
PURIFICATION.  With  Extracts  from  the  Reports  of  the  Royal 
Commission,  and  Other  Engineering  Data — By  S.  H.  Adams, 
Assoc.  M.  Inst.  C.E.  London.  England:  St.  Brides  Pre.<a. 
Cloth;  6x9  in.;  pp.  39  ;  illustrated.  6s.  net. 
Contains  very  little  specific  information  as  to  the  "Require- 
ments" but  many  notes  and  data  that  are  presumably  useful  in 
preparing  a  scheme  in  accordance  with  the  "Requirements." 

MODERN  TUNNELING — By  David  W.  Brunton  and  John  A. 
Davis.  New  Chapters  on  Railroad  Tunneling  by  J.  Vipond 
Davis.  Second  Edition.  New  York:  John  Wiley  &  Sons.  Lon- 
don: Chapman  &  Hall.  Cloth;  6  x  9  in.  ;  pp.  612;  120  illustra- 
tions.     $6.50.      39s.  net. 

NEW  JERSEY  WATER  RESOURCES  AND  THEIR  DEVELOP- 
ment — Report  by  Hazen,  Whipple  &  Fuller,  Civil  Engineers, 
New  York  City.  Trenton,  N.  J.;  Department  of  Conservation 
and  Development.  Paper;  6  x  9  in.  ;  pp.  76;  illustrated.  See 
abstract  elsewhere  in  this  issue. 

NINE  YEARS'  OPERATION  OF  THE  BALTIMORE  SEWAGE 
WORKS — By  Theodore  C.  Schaetzle,  Principal  Sanitary  Chemist 
of  Sewage  Works,  Baltimore,  Md.  Reprinted  from  Engineering 
Kews-Record,  July  14  and  21,  1921,  by  the  Highways  Depart- 
ment of  the  City  of  Baltimore  (August  E.  Christhiif,  Highways 
Engineer;  M,  J.  Ruark,  Division  Engineer  of  Sewers).  Paper; 
5  X  8  in.  ;  pp.  33  ;  illustrated. 

PLAN  FOR  THE  COMPREHENSIVE  DEVELOPMENT  OF  THE 
PORT    OF    NEW    YORK — Report    of    the    Port   of    New    York 
Authority,  Dec.  21,  1921.     New  Y^ork  City:  As  above,  11  Broad- 
way.    Paper;  7  x  10  in.;  pp.  56;  folding  maps. 
An    abstract    appeared    in    Engineering    Xetcs-Reeord.    Jan.    5, 

1922,  p.  26. 

PULVERIZED  COAL  SYSTEMS  IN  AMERICA — By  Leonard  C. 
Harvey.  Revised  Edition.  Fuel  Research  Board,  Special  Re- 
port No.  1.  Department  of  Scientific  and  Industrial  Research. 
London  :  His  Majesty's  Stationery  Office.  Paper ;  7  x  10  in. ; 
pp.  117.     5s.  net. 

REPORT  OF  SAN  FRANCISCO  BAY  MARINE  PILING  COM- 
MITTEE— Chicago :  American  Wood  Preservers'  Association, 
Otis  Building.     Paper  ;  6  x  9  in. ;  pp.  92  ;  illustrated. 

SANITATION  AND  SEWAGE  DISPOSAL  FOR  F.^RMSTEAD^ 
AND  COUNTRY  ESTATES — By  William  Paul  Gerhard,  C.E.. 
Dr.  Eng.,  Consulting  Engineer.  New  York  City :  The  Author,  17 
W.  42nd  St.     Papcf- ;  6  x  9  in, ;  pp.  12.     30c. 

SEWERAGE  AND  SEWAGE  TREATMENT — By  Harold  E.  Bab- 
bitt, M.S.,  Assoc, M.  Am.  Soc.  C.E.,  Assistant  Professor,  Municip- 
al and  Sanitary  Engineering,  University  of  Illinois.  New  York  ; 
John  Wiley  &  Sons.  London  :  Chapman  &  Hall.  Cloth  ;  6  X  9 
in.  ;  pp.  531  ;  illustrated.      $5.     30s.  net. 

SPECIAL  ASSESSMENTS:  Assessments  for  Benefits  as  a  Means 
of  financing  Municipal  Improvements — By  the  Committee  on 
Sources  of  Revenue,  National  Municipal  League.  February 
issue  of  National  Municipal  Revieui,  261  Broadway,  New  Tork 
City. 

STaDTEBAU — Von  Otto  Blum,  Dr.-Ing.,  ord.  Professor  an  der 
Techn.  Hochschule  in  Hanover.  G.  Sehimpff,  well,  ord.  Pro- 
fessor an  der  Techn.  Hochschule  in  Aachen,  und  W.  Schmidt. 
Dr.-Ing..  Stadtbauinspektoi  in  Stettin.  Handbibhothek  fur 
Bauingenieure,  Boards  ;  7  x  10  in.  ;  pp.  478  ;  482  text  illustra- 
tions,    Berlin:   Julius  Springer.     78  marks. 

STATE  DEPARTMENT  OF  HEALTH  OF  NEW  JERSEY— Re- 
port for  1920-21.     Cloth;   6x9  in.;  pp.  350. 

STATISTICS    OF    CITIES    AND    TOWNS    OF    IOWA,    1919-20— 
Des  Moines,  Iowa:   Frank  Shaw,   State  Auditor.     Paper;  6x9 
in. ;  pp.  224. 
ST.  LAWRENCE  WATERWAY — Message  from  the  President  of 
tlie    United    States    (Jan.    16,    1922)    Transmitting  a  letter  from 
the    Secretary    of    State    Submitting    the    Report    of     the     Inter- 
national Joint  Commission  Concerning  the  Improvement  of  the 
St.    Lawrence    River    Between    Montreal    and    Lake    Ontario   for 
Navigation   and   Power.      Senate   Document   114,    67th   Congress, 
second  session.     Paper;  6x9  in, ;  pp.  184  ;  folding  plates. 
STREAM  GAGING  RECORD   CHART,   NEW  YORK  STATE— In 
Appendices  to  19  20  Report,  New  York  State  Conservation  Com- 
mission, Albany,  N.  Y. 
TABLE    FOR    OBTAINING    DIFFERENCES    OP    ELEVATION 
\y:D  HORIZONTAL  DIST.\NCES  FROM  VERTICAL  ANGLES 
AND  STADIA  DISTANCES — Designed  by  Arthur  Alvord  Stiles, 
State  Reclamation  Department,  Austin,  Tex.     Paper:  5  x  12  in.  : 
p    141      Free  to  those  "having  real  need"  for  the  table  "as  long 
as   limited   supplv   lasts,"   together  with   illustrated  instructions 
for  binding  and  for  cutting  the  leaf  margin  index. 
Gives    "differences    of    elevation    and    liorizontal    distances   for 
vertical  angles  and  stadia  distances."    .On   each  two   facing  pages 
the  extreme  left  hand   column   gives  observed    stadia   distances  a(| 
intervals  of  2..'')  from  100  to  140  and  of  5  from  140  to  535  and  the 
extreme   left    hand    column   gives    corresponding    horizontal   differ- 
ences     The    intermediate   columns    show   differences   of   elevation 
corresponding    to    the    vertical    angles    and  observed    stadia    dis- 
tances.    The  marginal  indexes  are  cut  to  show  degrees  only  out 
include    minutes   also. 

TABLES  AND  DATA  FOR  ENGINEERS  AND  BUSINESS  M;EN 
—Compiled  bv  Charles  B.  Ferris.  B.S.,  Professor  of  Mechanical 
Engineering,  University  of  Tennessee.  24th  Edition.  Knox- 
ville  Tenn. :  University  Press.  Flexible  cover  ;  3  x  G  In. ;  PP. 
229.'  75c. 
TENSILE  PROPERTIES  OF  SOME  STRUCTURAL,  ALLOY 
STEELS  AT  HIGH  TEMPERATURES— By  H.  J.  French, 
Phvsicist  Bureau  of  Standards,  Washington,  D.C.  Paper ;  7  x 
lo'in.  ;  pp.  92.  Free  from  Bureau  of  Standards  while  stoCK 
lasts  ;  be  from  Superintendent  of  Documents. 
UNITED  STATES  PUBLIC  HEALTH  SERVICE— Report  for 
1920-21.     Cloth;  6  x  9  in. ;  pp.  429. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  <  ye,  therefore,  asked  to  make 
their  letters  short. 


Highway  Standards  Prevented  by  Politics 

Sir — The  editorial  in  Etiyiueeiiuy  Netm-Hecord.  Feb.  2, 
1922,  p.  177,  under  the  caption  "Activity  on  Highway  Stand- 
ards," is  more  or  less  an  indictment  of  the  highway  engi- 
neers of  the  country  for  failure  to  change  immediately  con- 
ditions over  which  they  do  not  have  complete  control. 

We  do  not  have  to  go  far  to  find  several  reasons  for  the 
state  of  affairs  criticised,  but  we  must  travel  a  long  road 
to  find  and  effectually  apply  a  remedy. 

During  three  years  membership  on  the  Executive  Com- 
mittee of  the  American  Association  of  State  Highway  Offi- 
cials, and  as  member  of  the  special  committee  which  con- 
ducted the  initial  negotiations  with  the  Associated  General 
Contractors,  looking  toward  greater  co-operation  between 
the  highway  oflicials  and  contractors,  I  had  opportunity  to 
observe  and  study  several  phases  of  this  question,  which  are 
not  apparent  to  the  casual  observer. 

A  prerequisite  to  the  establishment  of  proper  relations 
between  the  contractor  and  highway  engineer,  is  the  adop- 
tion by  all  states,  counties  and  municipalities,  of  standard 
proposal  and  contract  forms;  a  general  adoption  of  a  suffi- 
cient but  reasonable  proposal  and  contract  bond;  a  lower 
retained  percentage  on  monthly  payments  to  assist  the  con- 
tractor in  financing  his  work;  the  engagement  of  intelligent, 
trained  inspectors;  and  the  placing  of  the  chief  engineer  in 
absolute  authority,  back  of  which  there  is  no  recourse  to 
political  influence  to  secure  acceptance  of  questionable  work. 
Along  with  these,  and  no  less  important,  is  the  general  adop- 
tion of  a  specification,  which  for  each  standard  type  of 
pavement  and  method  of  procedure,  shall  be  as  near  an 
approach  to  a  common  standard  as  the  varying  local  con- 
ditions will  permit. 

Why  have  the  American  Association  of  State  Highway 
Officials  and  the  several  county  and  municipal  authorities 
been  thus  far  unable  to  make  effective  the  above  requisites 
to  a  successful  co-operation  between  the  interested  parties? 

Some  of  the  fault  undoubtedly  lies  with  the  engineer.'!,  and 
to  a  certain  extent  past  practices  among  certain  contractors 
are  responsbile,  but  in  the  main  it  lies  in  that  old  bugaboo, 
politics  and  political  manipulation  for  partisan  benefit.  To 
this  one  factor  may  be  traced  most  of  the  ills  inherent  in 
the  conduct  of  our  highway  work. 

Uncertain  tenure  of  office,  and  removals  of  engineers  with 
each  changing  administration  prevent  that  continuity  of 
efTort  so  necessary  to  the  upbuilding  of  any  set  of  standards. 
It  takes  about  two  years  for  any  newly  appointed  engineer 
thoroughly  to  acquaint  himself  with  the  needs  of  his  state, 
and  the  methods  and  practices  of  his  contemporaries;  and 
just  about  the  time  he  is  ready  and  fitted  to  settle  down  to  a 


neers  in  states  having  no  funds  or  facilities  for  research 
work  must  perforce  await  the  results  of  such  research  in 
states  where  it  is  under  way.  They  must  then  make  the 
best  possible  application  of  them  to  their  peculiarly  local 
problems. 

I  have  come  to  the  conclusion  that  the  fine  research  work 
being  done  by  the  Bureau  of  Public  Roads  by  Clifford  Older 
of  Illinois,  and  several  other  states  and  institutions  should 
serve  as  a  guide  in  the  future  to  all  other  states,  since  the 
conditions  under  which  tests  are  conducted  are  fairly  typi- 
cal of  conditions  in  the  country  as  a  whole,  and  that  work 
done  by  others  will  only  be  a  duplication  of  effort.  Until 
the  worth  of  the  results  of  these  tests  have  been  proved  by 
the  only  real  proof,  fairly  long  time  service  under  any  and 
all  conditions,  our  engineers  should  not  jump  at  preliminary 
conclusions  and  blindly  follow  a  common  standard. 

Trenton,  N.  J.  W.  G.  Thompson. 

F«b.  8, 1922.  Consulting  Highway  Engineer. 


Rainfall  at  Norfolk  Compared  With  Long-Term 
Records  at  Boston  and  Elsewhere 

Sir — The  continuous  decrease  in  the  rainfall  at  Norfolk, 
Va.,  during  the  past  fifty  years,  to  which  attention  has  been 
called  by  Ellis  B.  Noyes  (Engineering  News-Rerord,  Aug. 
4,  1921),  may  possibly  be  a  phase  of  a  phenomenon  of 
rather  general  character.  On  investigating  the  rainfall 
data  which  the  writer  has  available,  the  surprising  fact  is 
brought  out  that  there  is  a  well  marked  maximum  in  the 
rainfall  at  stations  in  various  parts  of  the  United  States, 
toward  the  end  of  the  past  century.  The  accompanying 
table  shows  the  ten-year  means  for  twelve  cities,  these  par- 
ticular records  not  being  specially  selected  but  being  all  the 
writer  has  at  hand.  Six  show  well  marked  maxima  in  the 
decade  1871-1880  inclusive,  two  in  the  preceding  decade  and 
three  in  the  following. 

The  diagram  showing  the  annual  rainfall  at  Boston, 
Mass.,  is  interesting  in  this  connection,  as  it  indicates  that, 
at  Boston  at  least,  the  steady  decrease  during  the  past  fifty 
years  has  been  merely  the  down-swing  from  the  maximum 
that  had  been  gradually  approached  during  the  prccedinsr 
forty  or  fifty  years. 
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constructive  policy,  along  comes  a  new  executive  who  makes 
changes  which  stirt  the  old  cycle  again  on  it*  wary  round. 
Another  factor  has  in  the  past  milit:.i<l  ..lm  "-^t  develop- 
ment of  "rational  design,"  namfly,  I''  ■■  "^  Tinds  for  re- 
search work,  and  lack  of  sympathy  ■■  '  the  part 
of  engineer:?,  but  on  the  part  uf  th'  '  ■*  '"■  gov- 
erning bodies  who  control  the  enirii  ■                     '  '"^      Entf'- 


In  general,  a  more  or  less  continuous  decrease  from  a 
maximum  is  shown  by  the  other  long  records  and  it  .<<eenis 
reasonablp  to  think  that  if  the  record  of  rainfall  at  Norfolk 
pxlendpfl  back  for  about  one  hundred  ycHr?!  it  might  show 
(he  same  marked  maximum  a»  at  BoRton. 
KooChow,  China,  Dec.  16,  J.  R.  West. 

Rnginepr-in-Chief,    Min    Rivrr    C'nn?<prvancv 
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Motor  Vehicle  Registration 
Shows  Increase 

Preliminary  Returns  for  1921  Indicate 

a  Total  of  10,325,000  Cars 

and  Trucks 

The   U.   S.   Bureau   of  Public  Roads 

reports  that  the  motor  vehicle  registra- 
tion for  the  year  1921  will  total  ap- 
proximately 10,325,000,  returns  having 
been  received  from  all  states  except 
Virginia,  Arizona,  and  California,  for 
which  estimates  were  made  on  the  basis 
of  the  other  returns.  This  represents 
an  increase  of  more  than  a  million 
vehicles  over  the  1920  figure,  or  an 
amount  equal  to  the  total  number  at 
the  beginning  of  1913.  The  greatest 
increases  in  registration  were  in  in- 
dustrial sections,  the  agricultural  sec- 
tions in  genera]  fchowingi  a  smaller 
amount  of  increase.  No  state  reported 
a  registration  less  than  the  1920  figure. 
The  total  amount  collected  as  fees 
amounted  to  about  $125,000,000. 

It  had  been  anticipated  that  the  1921 
registrations  would  show  a  falling  off 
in  the  rate  of  increase,  but  the  figures 
reported  indicate  that  such  is  not  the 
case.  The  increase  continues  approxi- 
mately at  the  same  rate  that  has  been 
maintained  for  the  past  seven  years 
and  shows  no  indication  of  the  near 
approach  of  a  condition  of  saturation 
in  the  supply  of  motor  vehicles. 

The  recent  Federal  Highway  Act 
provided  for  the  construction  of  a  con- 
nected system  of  highways  consisting 
of  not  more  than  7  per  cent  of  the 
roads  in  each  state  and  made  an  initial 
appropriation  of  $75,000,000  to  be  used 
in  conjunction  with  state  funds.  The 
system  to  be  built  is  now  being  out- 
lined and  will  comprise  about  180,000 
miles  of  road,  included  in  which  are 
about  60,000  miles  already  completed. 

With  an  annual  program  based  on  a 
federal  appropriation  of  $75,000,000 
and  assuming  that  the  states  will  con- 
tinue to  match  the  federal  funds  in 
the  same  ratio  as  heretofore  and  that 
the  average  costs  of  the  roads  built 
will  be  $20,000  per  mile  it  will  take 
15  years,  the  Bureau  of  Public  Roads 
estimates,  to  complete  the  proposed  sys- 
tem. If  the  federal  appropriations  are 
made  at  the  rate  of  $100,000,000  a  year 
the  system  can  be  completed  in  10 
years,  and  if  only  $50,000,000  are  ap- 
propriated annually  it  will  take  20 
years  to  build  it. 


Goethals  To  Report  on  Columbia 
Basin  Irrigation  Project 

Major-Gen.  George  W.  Goethals  re- 
cently completed  a  month's  examination 
of  the  field  work  and  studies  prepared 
by  the  state  of  Washington  in  connec- 
tion with  the  Columbia  Basin  irrigation 
project,  referred  to  in  this  journal 
March  2,  p.  372.  Gen.  Goethals  is  to 
report  to  the  State  of  Washington  some 
time  in  April,  giving  his  findings  upon 
the  relative  desirability  of  the  two 
sources  of  water  supply  and  <his  opinion 
on  the  feasibility  of  the  whole  plan. 
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Award  168-Mile  Concrete 
Road  Contract 

A  contract  for  the  168  miles  of 
pavement  in  Maricopa  County, 
Ariz.,  bids  on  which  were  noted  in 
Engineering  News-Record  March  2, 
1922,  p.  372,  was  awarded  to 
Twohy  Bros.,  the  lowest  bidder. 
Concrete  will  be  used  for  160  of  the 
168  miles,  the  remaining  8  miles 
being  classed  in  the  specifications 
as  "special  pavement." 

A  total  of  about  1,600,000  sq.yd. 
of  concrete  will  be  laid  in  widths  of 
16  and  18  ft.  Decision  has  not  been 
made  as  to  whether  the  thickness 
will  be  5  or  6  in.  A  considerable 
portion  of  the  system,  however, 
will  be  6  in.  thick  at  the  center  with 
a  9-in.  "inverted  curb"  on  either 
edge  of  the  slab. 


Cut  Funds  for  Topographic 
Mapping 

Despite  a  determined  effort  on  the 
floor  of  the  House  to  increase  the  ap- 
propriation for  the  topographic  map- 
ping work  of  the  U.  S.  Geological  Sur- 
vey, an  amendment  increasing  the 
amount  to  $425,000,  offered  by  Repre- 
sentative Hayden,  of  Arizona,  was 
voted  down.  This  leaves  the  item  at 
$275,000  in  the  Interior  Department  bill 
which  later  was  passed  by  the  House. 
It  is  believed  some  increase  will  be 
allowed  by  the  Senate. 

The  President  and  the  Director  of 
the  Budget  recommended  an  appropria- 
tion of  $430,000  for  the  topographic 
work.  The  amount  allowed  for  the  cur- 
rent fiscal  year  was  $330,000.  Had  Mr. 
Hayden's  amendment  been  adopted,  it 
simply  would  have  restored  the  expendi- 
ture for  topographic  mapping  to  the 
pre-war  rate. 


Calls  Conference  on  Business 
Training  for  Engineers 

A  second  public  conference  on  busi- 
ness training  for  the  engineer  and  en- 
gineering training  for  the  student  of 
business  has  been  called  by  the  U.  S. 
Commissioner  of  Education  for  May  1 
and  2  at  the  Carnegie  Institute  of  Tech- 
nology, Pittsburgh. 

Invitations  to  appoint  delegates  to 
the  conference  will  be  sent  by  the  com- 
missioner to  commercial,  technical  and 
educational  institutions  as  well  as  to 
prominent  individuals.  "It  is  planned 
to  have  the  second  conference,"  says 
Dr.  Glen  Levin  Swiggett  of  the  Bureau 
of  Education,  "even  more  constructive 
than  the  first,  since  which  time  the 
curricula  of  29  of  the  119  engineering 
colleges  reporting  to  the  Bureau  of 
Education  have  been  favorably  modified 
to  include  one  or  more  of  the  four 
committee  recommendations."  The 
first  conference  was  held  in  June,  1919, 
at  Washington. 


Bill  Would  Oust  New  Jersey 
Tunnel  Commissioners 

The  New  Jersey  Assembly  this  week 
is  expected  to  enact,  over  the  predicted 
veto  of  the  governor  the  bill,  already 
passed,  ousting  the  present  membership 
of  the  New  Jersey  Interstate  Bridge 
and  Tunnel  Commission  and  naming  a 
new  group  of  commissioners  to  adminis- 
ter the  Hudson  River  vehicle  tunnel  and 
the  Delaware  River  bridge  projects. 
The  so-called  "ripper  bill"  would  re- 
move from  office  T.  Albeus  Adams, 
chairman  of  the  commission,  Samuel 
Shay,  Charles  S.  Stevens  and  Frank  F. 
Gallagher. 

If  the  bill  becomes  a  law  the  new 
commission  would  consist  of  four  Re- 
publicans and  four  Democrats,  as  fol- 
lows: Republicans,  Weller  H.  Noyes, 
Tenafly;  T.  J.  S.  Barlow,  Maple  Shade; 
John  B.  Kates,  Collingswood;  Theodore 
Boettger,  Hackensack.  Democrats, 
Robert  S.  Sinclair,  South  Orange;  Isaac 
B.  Ferris,  Merchantville;  John  F.  Boyle, 
Jersey  City,  and  Frank  L.  Supplee, 
Glassboro.  

Broken  Narrows  Siphon  Repaired 
and  Placed  in  Service 

The  repair  of  the  Narrows  siphon,  the 
36-in.  flexible  joint  cast-iron  pipe  line 
carrying  water  from  Brooklyn  to 
Staten  Island,  New  York  City,  which 
was  broken  by  a  dredge  spud  Feb.  2 
was  completed  last  week  and  service 
was  resumed.  The  unusual  repair 
methods  were  described  in  this  journal 
March  2,  p.  346,  by  W.  W.  Brush. 

The  line  was  first  blown  out  and  then 
tested  for  leakage  under  35  lb.  of  air 
pressure.  Bubbles  were  observed  escap- 
ing from  only  one  of  the  1-in.  bolt  holes 
of  the  special  cast-steel  sleeve  at  the 
repaired  joint  and  this  bolt  was  replaced 
after  which  the  air  leakage  was  negli- 
ble. 

Chlorinated  water,  dosed  with  2 
p. p.m.,  was  then  turned  in  to  the  line 
and  allowed  to  flow  to  waste  for  7  hours 
before  the  discharge  was  delivered  to 
the  Staten  Island  distribution  system. 
At  the  end  of  this  period  tests  showed 
no  B.  coli  in  100-cu.cm.  samples  and  a 
total  bacterial  count  of  only  6. 

The  repair  work,  performed  by  the 
Merritt  &  Chapman  Derrick  and  Wreck- 
ing Co.,  cost  approximately  $55,000. 

Bills  Seek  Change  in  New  York 
License  Law 

Several  bills  amending  the  existing 
engineer  license  law  in  New  York  State 
have  been  introduced  in  the  Assembly 
at  Albany,  the  purpose  of  which,  ac- 
cording to  a  recent  statement  by  the 
New  York  Chaiiter  of  the  American 
Association  of  Engineers,  is  to  protect 
politically-controlled  county  supervisors 
who,  under  existing  conditions,  have 
jurisdiction  over  highways,  bridges, 
culverts,  and  other  public  works  requir- 
ing engineering  skill  The  bills  in  ques- 
tion are  said  to  be  an  attempt  to  exclude 
engineers  engaged  in  public  works  from 
the  provisions  of  the  license  law. 
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$2,500,000  Asked  To  Fiehf  Ter«>H«    r  T  ' 

Congress    to    .nclude    in    the    Navv   bi  w     ,   •  Shipyard 

half      S;'"","  '?  ""■  "'"<  ««'S    am    thr'K'  ",»""»'<■  Cbot  i  R„C 
■1  nait.      The  situation  at  Mare  Islami    ^         ^   Keysioae    State    rnntf^.,T 

bu,.ti„?e.u,ar"s°4b^.i;^f„7,-^,Jt^ 
■ cupied      at      other 


BLILmXG  ^^EH  CAISSONS  FOR  THE  DELAWARE  RIVKK 
URIDGE  IN  A  SHIPY  VRD 

alongald.,-  a  Japanese   wa?„,fio  "''^.'^'^•"6  <^o-  =»  Camden,  N.  j! 
permitting  worf  to  go  orr'u"XdeTe'lT,y"thJ:''w^:;iher'"^''  "^^^• 

aiiu  root  plating  of 
Havana  Port  Work  To  Star*  <5/w.r,     K,-     i^  ■  ^j     tne  working  cham- 

Tl,„    P     M        Z  ^***'"        Mi  J*  ';'  •^''Pl'^tP.d  that  these  bulkheads 

ine    Parklap    Construction    Corp     of     .^'"  ^f  "f  service  in  controlling  the  sink- 
wohL   «^'^  '^:  "''P'-'^^   '°  commenc..     '"^  ''r  ^^''  <^^='»sors.     To   protect  them 

work  soon  on  the  <l.,cks  and   pier,   f.,,-     fKainst    damage    in    launching    a    loose 
the  Porf  .f  u„....„„  r..   .      ..     P  .   «   r   '      b..ttom  will  be  placed  under  the  caisson 


times  by  warships. 
One  of  them,  Cais- 
son A,  is  shown  in 
an  early  stage  of 
construction  in  the 
picture  herewith. 

Each  of  the  two 
caissons    is    70    ft. 
>;.  1-13  ft.  in  outside 
dimensions      and 
^^■oniprisos    a    steel 
"jijrking      chamber 
about    8J    ft.    high 
^ur mounted 
I'y     steel      trusses 
about   15    ft.    deep, 
■'  o  t  h    longitudinal' 
'  n  d      transverse. 
I'he     shell    of     the 
caisson    above    the 
working      chamber 
will  be  built  of  tim- 
ber.      The     total 
lieight  of  the  cais- 
son  proper   will  be 
ibout  40  ft.,  but  the 
'irst  caisson  will  be 
iiilt  up  at  theship- 
'id   after   launch- 
-:   with  about  25 
■  t.  of  cofferdam  on 
top  of  the  caisson. 
Heavy    timber 
bulkheads  divide 
the  working  cham- 
ber  into  five   com- 
partments.      The 
four      bulkheads, 
each    36    in.    thick, 
are    shown    in    the 
view,   in   place    on 
the  ways,  ready  for 
the   setting   of  the 
cutting   edge,  steel 
and  roof  plating  of 
the  working  cham- 


♦  L     r.  -    "   '■"'•   ""CKs  and   p  ers   fr,.- 

Cuba  The  n  ?^""»  ^n^'  Co..'Havana 
Cuba      The  pilmg  and  foundation  work 

^r^.  P-l  ^">'''^  '"  ^^'^  Raymond  (on 
Crete  Pile  Co.  and  the  reinforc.-*!  con- 
crete .super.struclure  l,.  the  Turner  Con 
oZr""      "-.'"•"'  "f  ^-^  vTrk   City. 

.  The  port  work  is  part  of  a  general 
sTraVv '■"'  ""'^'T^y  contracu^l  Z 
defe^il*.'hr'^„^r'  ''"*  "^^'"^^  ^^^  been 
$■'  0(m  on  i.  "*''' .''".'""''  ^''"•'»'"-  About 
oH'tlav  ;^n,  '"''"'7'^  '"  'be  immediate 
outlay    and   a   r..inforced.concrete  i.i,-, 

turls   '''|V'"b ''."■"■    are    the    main    stni. 
2%    ft  P"'"- *'ll  be  HHO  ft.  long  a,„l 

^10    ft.    wide   at   the   deck    level      Th,. 
Khore  war,.house  will  be  of  three  or  fn  , 
?;t;'?;^«J:]^b->bt.  and  «0  ft  Tong '.  '.I 


to  be  removed  as  soon  as  the  structure 
has  entered  the  water.  The  fir.st  of  the 
cai.ssons  will  probably  be  launched  with- 
in the  current  month. 

Few  Colorado  Rn|rineer.s  Are 
Wi(hou(  Kmplovmenl 

Only  4  per  cent  .,{  th.-  membership 
of  the  (  olorado  Society  of  Engineers 
■.IV-  r.L'isiered  an  seeking  employment. 
ling  to  the  January  Offiriai 
'".  Thi(4  does  not  mean  that  they 
•^i-.!!v  n,jt  of  w  rl:  f„r  many  men 
I'ositionii. 
'^.  while 
,     ,  ,  ''iro,  are 

linjiiig      dcnable      position? 
tho  free  agmry  maintainpf:  bv 


/;../■ 


1  -ii 


E.\ecutive  Board  of   Vmeriran  p1   ■ 

union  to  acceot  the'lf ^  ^^  carpenters" 
ated    American    Engineerinp-    «5«^i  .• 

Woiiu,  Oroanizatjon  Discussed 

r.:;.i^£^;a■sr'ptiiE'' f 

ng  Institute  of  Canada  make  applici- 
tion  for  membership.  «>pp'Kd 

.^Ti"^  Sterling  reclassification  bill  wa.. 
endorsed  rather  than  the  Lehlbach  h^n 
since  the  salary  schedules  on  the  forme  : 
t'hln'fn""?h'"\"',^'-"  ''  P-  "nt  h°ig"\!; 
nearlj  with  the  report  of  the  orieinal 
reclassification  committee's  report^ 

Employment  service    whip),  tk„ 
"littee  on   that  sub  ect   believes  sh'o'ld 
be  turned  back  to  the  jurisdictfon  of  th 
constituent  societies,  retefns   Hs  ^1^,^. 

b  Tng't'  IT'  '•"""■■"^^  authorised  to 
oring  in  a  new  report.  It  was  inti 
mated  tl-.at  possibly  some  working  a r 
rangement  might  be  made  with  th:: 
American  Association  of  Engineers  The 
f.f  il^  commitu-e  states  in  its  r^Dor 
.hat  the  fundamental  object  of  thrp 
/u'         ■  ,".  '^  '"•-'  rendering  of  service  tA 

are'  fntlved"'*' h^  •-'"*^'"S'^'"'^  P-blen^ 
are  involved,  while  emp  ovment  servi..o 
■s   essentially  personal,   the  ,irr,ct,;;! 
sonal  contact  of  the  engineer  being  wiM 
the  constituent  .societies 

tinV'Th"^  ""^l"^  publication  of  a  bullo- 
tin  by  the  society  was  laid  on  the  table 
and  later  taken  therefrom  and  the  c^m 

proXlflv"  '""•^  ■"  ■"^-•-ti'-on 
propo.sal.s  by  a  private  publisher 
Among  several  subjects  laid  on  lie 
mS  cleTh'  l'^^'  '^""-'^'-■"tion  of  he 
use  of  nv  I  •"■'/J'"*"''  '''••  utilitarian 
books  .hi""."'  "•■"■''!.•  '?.'"^  ""  '*-chnical 
nooks,  the  proposed  Creat  Lakes-St 
r.awr,nce  wate,-way  and  particin  ton 
>n  an  international  engineering  congress 
irie  recommendaticms  of  the  Tonfir' 
ence     on     Stan.lar.liz.ation     of     Paving 

fu  h^rT/T  fP'r'T''-  ^  committee  was 
authonziHl  to  h.ok  into  the  (lueslion  of 
an  international  stamlard  rating  sv^'eni 
which  Richard  Boiton  has  invented  'o 
see  whether  it  is  anything  F  A  E  .S 
should  consider.     The  question  of  basic 

W.v  ■?•  IVr'''"''  •'>'  tbo  American 
.Society  of  M.'fhanica  Engineers  was 
referred  to  a  committee.  ' 

The  flnanrial  outlook   of  the  fndera- 

I'ZlrVT.x!'^'''^  b"»f'"«^  than  i, 
appppred  at  the  time  of  th-  mret-nc  o*' 
the  council  m  Jnnuarv. 
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J.  L.  Campbell  New  Head  of 
Railway  Engineers 

Is  Chief  Engineer  of  the  El  Paso  and 

Southwestern  Railway  System — 

Member  15  Years 

John  Log-an  Campbell,  chief  engineei- 
of  the  El  Paso  &  Southwestem  Ry. 
System,  who  was  elected  president  of 
the  American  Railway  Engineering 
Association  at  its  Chicago  meeting 
March  14-16,  was  born  in  1863.  His 
education  was  received  in  the  public 
schools,  at  Ewing  College,  111.,  and  at 
the  Nomial  University,  Lebanon,  Ohio, 
after  which  he  taught  school  for  three 
years.  In  1888,  he  went  to  the  south- 
west, entered  engineering  work  in  land 
and  mining  surveying  as  deputy  county 
surveyor  of  El  Paso  County,  Tex. 

Mr.  Campbell  entered  railway  work 
in  1894  as  resident  engineer  on  con- 
struction of  the  Rio  Grande  Northern 
R.R.  He  was  chief  engineer  of  the  Rio 
Grande  Dam  &  Irrigation  Co.  projects 
(the  predecessor  of  the  Rio  Grande 
project  of  the  U.  S.  Reclamation  Serv- 
ice) from  1894  to  1898,  during  part  of 
which  time  he  was  also  locating  engi- 


Elected  President  A.  R.  E   A. 


John  Logan  Campbell 


neer  for  the  Rio  Grande,  Sierra  Madre 
&  Pacific  Ry.  and  chief  engineer  of 
location  and  construction  of  the  El  Paso 
&  Northeastern  Ry.  (now  the  Eastern 
division  of  the  El  Paso  &  Southwestern. 

After  being  locating  engineer  for  the 
Atchison,  Topeka  &  Santa  Fe  Ry.  in 
1899  and  1900,  he  was  engineer  in 
charge  of  relocation  and  reconstruction 
of  the  Arizona  &  New  Mexico  Ry.  dur- 
ing its  change  from  narrow-  to  stand- 
ard-gage in  1900  and  1901.  From  1901 
to  1905  he  was  chief  engineer  of  loca- 
tion and  construction  of  the  St.  Louis, 
Kansas  City  &  Colorado.  R.R.  (now 
the  St.  Louis-Kansas  City  line  of  the 
Rock  Island  System).  From  1905  to 
1920,  as  engineer  maintenance  of  way, 
he  was  in  charge  of  location,  construc- 
tion and  maintenance  of  the  El  Paso  & 
Southwestern  System.  Since  1920  he 
has  been  chief  engineer  of  the  road. 

He  became  a  member  of  the  American 
Society  of  Civil  Engineers  in  1901,  and 
of  the  Amei-ican  Railway  Engineering 
Association  in  1906. 


Group  Conferences  on  Design 

Begun  by  Am.  Soc.  C.  E. 

A  series  of  three  sub-section  group 
conferences  on  design,  the  result  of  a 
questionnaire  sent  to  members  in  re- 
gard to  technical  subsection  meetings, 
was  begun  March  15  by  the  New 
York  Section  of  the  American  Society 
of  Civil  Engineers.  The  plan  provides 
for  group  meetings  on  the  afternoons 
of  three  meetings  of  the  section,  the 
first  preceding  the  joint  meeting  on  the 
Port  of  New  York.  James  H.  Edwards, 
assistant  chief  engineer,  American 
Bridge  Co.,  presided  and  introduced  for 
discussion  the  topic  "The  Importance 
of  the  Design  of  Details  as  Evidenced 
by  Recent  Theater  Failures." 

Call  for  Bids  on  Hetch  Hetchy 
Power-House  Equipment 

San  Francisco  city  officials  have 
issued  a  call  for  bids,  to  be  opened 
April  12,  covering  the  generating  equip- 
ment for  the  Moccasin  Creek  power 
house  on  the  Hetch  Hetchy  project.  De- 
cision has  not  yet  been  made  as  to 
whether  the  city  will  sell  this  power 
in  bulk  or  will  use  it  only  for  its  own 
needs.  For  this  reason  alternative  bids 
are  asked  for.  If  the  power  is  to  be 
sold  wholesale  the  full  capacity  of  the 
plant  will  be  installed;  if  not,  the 
probability  is  that  the  first  installation 
will  consist   of  only  two  units. 

The  specifications  for  the  water 
wheels  call  for  bids  on  two,  three  or 
four  units  of  25,000  hp.  capacity  each. 
The  hydraulic  valves  in  the  penstock 
just  outside  the  power  house  are  cov- 
ered by  separate  specifications.  Speci- 
fications for  the  electrical  equipment 
call  for  two,  three  or  four  generator 
units,  exciters  and  a  spare  exciter,  each 
unit  to  have  a  capacity  of  20,000  kva. 
The  city  is  now  building  a  ll-mi.  spur 
from  the  Hetch  Hetchy  railroad  to  give 
rail  access  to  the  new  power  house  site. 

The  continuous  flow  from  the  Hetch 
Hetchy  source  of  supply  is  considered 
sufficient  for  60,000  hp.  under  the  1,300- 
ft.  head  at  the  Moccasin  Creek  plant  but 
with  the  forebay  reservoir  capacity 
equal  to  about  two  and  a  half  days  flow 
through  the  600  sec. -ft.  aqueduct,  it  is 
considered  economical  to  install  a  total 
of  100,000  hp.  if  this  amount  of  power 
can  be  sold  wholesale. 

Power  Company  Wins  in  Suit 
Over  Eel  River  Dam  Contract 

The  Superior  Court  of  California  has 
rendered  a  decision  in  favor  of  the 
Snow  Mountain  Water  &  Power  Co.  and 
against  W.  A.  Kraner,  contractor,  in 
the  suit  over  the  contract  for  the  con- 
struction of  a  dam  on  Eel  River,  about 
35  miles  from  Ukiah.  Work  on  the  dam 
was  stopped  last  June  when  the  struc- 
ture was  nearing  completion.  The  con- 
tiactor  charged  breach  of  contract  and 
the  company  claimed  the  contract  had 
been  abandoned.  The  suit  involved 
$743,000  and  has  been  under  way  here 
for  several  months.  A  number  of  well 
known  engineers  were  retained  as  e.x- 
pert  vidtnesses  by  both  sides. 

Articles  descriptive  of  the  design 
and  construction  of  the  dam  appeared 
in  Engineering  Neivs-Record,  May  5, 
1921,  p.  750  and  p.  752.  Work  on  the 
dam  has  recently  been  carried  to  com- 
pletion by  Stone  &  Webster,  to  whom 
a  contract  was  awarded  after  the  law- 
suit with  the  former  contractor  began. 


Unemployment  Small  in  Ranks 
of  American  Association 

Two  and  one-half  per  cent  of  the 
members  of  the  American  Association 
of  Engineers  are  looking  for  positions 
according  to  the  records  of  the  employ- 
ment department.  Many  of  these  hold 
temporary  positions,  so  that  the  actual 
number  unemployed  is  below  2  per  cent. 
Apparently  the  worst  of  the  unemploy- 
ment period  has  been  past.  A  survey 
made  by  the  employment  department 
covering  200  widely-separated  localities 
indicates  that  there  is  a  continued  im- 
provement in  fundamental  conditions  of 
engineering  employment.  The  spring 
construction  season  is  nearly  here,  with 
many  million-dollar  construction  pro- 
jects either  under  way  or  ready  to  start. 
Not  much  railroad  work  is  anticipated 
and  the  big  demand  for  railroad  engi- 
neers in  the  past  will  probably  never 
again  exist.  The  many  states  with  sub- 
stantial highway  programs  offer  oppor- 
tunities for  engineers.  The  following 
table  shows  the  trend  of  employment: 

Feb.  Jan.  Feb. 

1922  1922  1921 

Applicants  for  employment..    1,968  1,872  2,303 

Positions  received 312  323  558 

Men  referred 1,475  1,428  3,535 

Men  Placed 172  156  286 

The  average  monthly  salary  of  posi- 
tions filled  in  February  was  $186;  for 
the  same  month  last  year  the  average 
salary  was  $195.  The  highest  salaried 
position  filled  during  February  was 
$8,000  per  annum.  The  lowest  salary 
was  $110  a  month.  The  greatest  de- 
mand for  engineers  at  this  time  exists 
in  the  South  Atlantic  states  and  the 
Central  West.  Demand  exceeds  supply 
in  the  case  of  architectural  engineers 
and  draftsmen  and  structural  engineers 
who  are  specialists  on  buildings. 
Salaries  for  men  in  this  field  are  in- 
creasing. The  employment  of  mechan- 
ical and  electrical  engineers  depends 
considerably  on  the  industries  which 
have  been  going  through  a  period  of 
depression  and  readjustment.  The 
association  officials  in  charge  of  employ- 
ment state  that  engineering  employ- 
ment, after  the  long  period  of  depres- 
sion, is  well  on  the  way  toward  a  normal 
condition.    

Bill  Fixes  Higher  Fees  for  Motor 
Trucks  in  New  York 

Increases  in  the  registration  fees  for 
motor  trucks  are  provided  for  in  a 
bill  introduced  in  the  New  York  Senate 
Feb.  20  by  Senator  Seymour  Lowman, 
chairman  of  the  committee  on  internal 
affairs.  For  a  truck  v*'hose  gross  weight 
exceeds  10  tons  a  license  fee  of  $150 
is  proposed,  as  compared  with  a  fee  of 
$55  for  a  truck  weighing  between  10 
and  11  tons  under  the  provisions  of  the 
existing  act.  The  license  fees  proposed 
in  the  new  bill  and  those  now  operative 
are  given  in  the  accompanying  table: 
PROPOSED  MOTOR-TRUCK  FEES  IN 
NEW  YORK  ST.\TE 

Proposed     Present 
Gross  Weight,  Tons  Fee  Fee  Increme 

2  $15  $10  $5 

>2  —  3        20  15  5 

>  3  —  4        25  20  5 

>4  —  5        30  25  5 

>  5  —  6        50  30  10 

>  6  —  7        50  35  25 

>  7  —  8        75  40  35 

>  8  —   10      100  45-50  50 

>I0  150  55+*         95 

>  Greater  than. 

*  Increase  in  fee  beyond  this  point  is  »5  per  ton 
up  to  $70  for  14-ton  gross  weight,  and  then  »ru 
additional  for  each  ton  over  1 4. 
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Detroit  Studies  Action  of  Tires 
on  Asphalt  Pavement 

The  city  of  Detroit,  Mich.,  is  engaged 
on  a  research  program  to  determine 
the  distribution  of  motor  truck  loads 
on  asphalt  pavements  by  various  types 
of  tire,  the  degree  of  resilience  obtain- 
able and  the  tractive  resistances  for 
various  types  of  pavements.  The  work 
which  is  in  charge  of  J.  A.  McCabe, 
research  engineer,  is  preliminary  to 
a  decision  regarding  the  installation  of 
a  motor-bus  service  in  connection  with 
the  street  railways. 

Arthur  St.  Laurent  Chief  Engi- 
neer of  Canadian  Public  Works 

Arthur  St.  Laurent,  recently  ap- 
pointed chief  engineer  of  the  Depart- 
ment of  Public  Works  of  Canada,  has 
been  in  the  service  of  the  department 
since  1888,  three  years  after  his  gradua- 
tion from  the  Ecole  Polytechnique, 
Montreal. 

He  was  assistant  engineer  in  the 
district  office  at  Winnipeg  for  ten  years, 
after  which  he  was  entrusted  with  the 
constniction  of  a  bridge  over  the 
Saskatchewan  river  at  Edmonton,  at  a 
point  where  the  current  was  particu- 
larly swift.  In  the  face  of  considerable 
opposition  Mr.  St.  Laurent  constructed 
the  bridge  piers  of  concrete,  which  sub- 
sequently justified  his  judgment  by 
standing  against  a  spring  flood  which 
swept  away  all  the  ordinary  structures 
in  the  valley. 

At  a  later  date  he  designed  the  locks 
and  dam  at  St.  Andrews  in  the  Red 
River,  near  Winnipeg,  and  constructed 
the  Laurier  Avenue  Bridge  at  Ottawa 
and  the  government  grain  elevator  at 
Montreal.  In  1908  he  was  appointed 
Assistant  Deputy  Minister  of  Public 
Works.        

Plans  Submitted  for  Ideal  Section 
of  Lincoln  Highway 

Plans  have  been  received  by  the  U.  S. 
Bureau  of  Public  Roads  for  the  Ideal 
Section  of  the  Lincoln  Highway  in  Lake 
f^ounty,    Indiana,    during    the    coming 

immer.    This  section  is  to  be  a  federal- 

<1  highway.  The  plans  submitted  by 
■'  ne  Indiana  State  Highway  Department 
show  that  the  section  will  be  nearly 
13  miles  in  length  and  will  be  placed  in 
the  middle  of  a  100-ft.  right  of  way. 
The  roadway  is  to  be  40  ft.  wide  and 
provision  is  made  for  the  use  of  con- 
crete, bituminous  concrete  or  brick  sec- 
tions with  .5-ft.  gravel  shoulders  on  each 
side  and  is  of  a  thickness  calculated  to 
withstand  heavy  traflfic. 

Night  travel  will  be  made  safer  by 
electric  light-s  35  ft.  above  the  roadway 
and  at  suitable  intervals  on  one  side 
of  the  road.  All  electric  wires  will  be 
buried  beneath  the  ground.  For  pedes- 
trian travel  a  5-ft.  gravel  sidewalk  will 
be  placed  in  one  of  the  25-ft.  strips 
of  parking  which  are  to  be  on  each  side 
of  the  road  and  the  parking  will  receive 
effective   landscape   treatment. 

It  is  not  thought  that  present  traffic 
justifies  the  width  of  roadway  to  be 
built  but  rather  it  is  intended  as  an 
object  lesson  for  the  future  and  the 
traffic  studies  to  be  made  on  it  will  aid 
in  settling  such  questions  as  whether 
two  roads  some  distance  apart  can  serve 
traffic  better  than  a  single  wide  roid, 
the  best  methods  of  traffic  regulation 
and  other  questions  which  are  becoming 
more  important  each  year. 

Federal  aid  will  be  granted  on  this 
highway  at  the  rate  of  $20,000  per  mile 


U.  S.  Commerce  Chamber  Did  Not 
Announce  New  Air-Ship  Line 

Word  has  been  received  from  the 
Chamber  of  Commerce  of  the  United 
States  that  a  widely  circulated  report 
that  the  Chamber  had  announced  the 
formation  of  the  new  General  Air  Serv- 
ice was  in  error.  The  Chamber  had 
nothing  to  do  with  this  announcement, 
which  was  noted  in  Engineering  News- 
Record  of  March  2. 


City  Management  Class  in 
Chicago  A.A.E. 

Among  the  self-help  classes  of  the 
Chicago  Chapter  of  the  American  Asso- 
ciation of  Engineers  is  one  on  city  man- 
agement, ^vith  about  a  dozen  le"ctures. 
The  subjects  of  this  course  have  in- 
cluded municipal  organization,  the 
problems  of  city  managers  and  alder- 
men, the  preparation  of  budgets  and 
estimates,  and  an  outline  of  city  gov- 
ernment. Two  lectures  on  the  budget 
system  are  to  be  given  March  17  and 
24  by  John  A.  Richert,  chairman  of 
the  city  finance  committee  of  the  city 
council. 

Building  of  Public  Schools  Opens 
Construction  in  Pittsburgh 

With  school  buildings  costing  $.3,000,- 
000  under  construction  in  four  sections 
of  the  city,  and  plans  being  laid  for 
the  erection  of  additional  buildings, 
for  which  $3,000,000  in  bonds  have  Deen 
sold,  an  impetus  has  been  given  to 
construction  operations  in  Pittsburgh. 
It  is  expected  that  three  of  the  build- 
ings now  under  construction  will  be 
ready  for  occupancy  for  the  new  term 
of  school.  Immediately  upon  the  ac- 
ceptance of  building  plans  for  the  ad- 
ditional schools  b.v  the  Board  of 
Education,  the  second  group,  involving 
$3,000,000  will  be  started. 

The  awarding  of  the  general  con- 
tract for  a  three-story  building  for 
the  Mellon  National  Bank,  which  will 
cost  approximately  $3,000,000,  has  also 
been  announced;  the  contractor  is 
the  Mellon-Stuart  Co.  of  Pittsburgh. 
Foundations  were  completed  a  few 
months  ago  by  the  Hughes  Foulkrod 
Co.  of  Pittsburgh  at  a  cost  of  $300,000. 


Busines.s  Cycles  fo  Be  Subject 
of  Exhau.stivc  Study 

Representatives  of  various  trade  as- 
sociations of  the  United  States  will 
meet  in  Washington  on  March  21  with 
members  of  the  United  States  Chamber 
of  Commerce,  the  Department  of  Com- 
merce and  the  committee  of  the  Presi- 
dent's Conference  on  Unemployment, 
which  is  to  undertake  an  exhaustive 
study  of  business  depressions  and  with 
a  view  to  mitigating  thix  evil.  Research 
bodies  and  private  individuals' have  con- 
tributed $50,000  t/>  make  this  study, 
which  the  conference  expects  to  com- 
plete within  six  months.  Wesley  C. 
Mitchell,  of  the  National  Bureau  of  Eco- 
nomic Research,  New  York  City,  has 
been  r.^ade  field  directnr  of  the  survey 
and  Edward  Eyre  Hunt,  of  the  Prcaf- 
dont's  Conference,  has  been  named  sec- 
retary. A  tentative  plan  for  the  study 
of  unemployment  and  methods  for  con- 
trolling the  business  ryrle  hns  alrendy 
bTn  ouhmitted  to  f-e  Committee  by  Mr. 
Mitchell.  It  includes  an  exhaustive  in- 
quiry into  methods  of  stabilizing  In- 
AuKfrv. 


Cheyenne  Elects  Engineer 
as  City  Commissioner 

Cheyenne,  Wyo.  having  the  commis- 
sion form  of  government,  elected  on  a 
progressive  ticket  last'  November,  H. 
A.  True,  Jr.,  a  civil  engineer,  who  on 
Jan.  1  took  office  as  one  of  its  three 
city  commissioners.  It  is  expected  that 
Mr.  True  will  handle  the  department  of 
streets  and  possibly  water,  the  city 
having  a  municipal  water  system. 

Mr.  True  is  38  years  old,  a  graduate 
of  the  University  of  Wisconsin,  an  as- 
sociate member  of  the  American  So- 
ciety of  Civil  Engineers  and  a  member 
of  the  Wyoming  State  Society  of  Civil 
Engineers.  Since  graduation  his  engi- 
neering experience 
has  included  serv- 
ice with  the  U.  S. 
Reclamation  Serv- 
ice in  Colorado  and 
Nebraska;  the 
Spanish  -  American 
Iron  Co.,  Cuba, 
where  he  also  as- 
sisted in  railroad 
and  harbor  engi- 
neering; the  Cen- 
tral Colorado 
Power  Co.,  Colo- 
rado; the  United 
Sugar  and  Land 
Co.,  Kansas,  making  relocation  of 
canals,  surveys  of  water  supply, 
designing  and  installation  of  pump- 
ing systems  and  power  plants;  and 
the  Field,  Fellows  &  Hinderlider 
Engineering  Co.,  of  Denver,  Colo., 
where  he  had  charge  of  parties 
making  investigation  surveys  for  large 
irrigation  projects  in  Wyoming,  New 
Mexico  and  Colorado. 

Since  1911  Mr.  True  has  lived  almost 
continually  in  Wyoming.  He  was  for 
two  years  assistant  state  engineer,  and 
was  later  put  at  the  head  of  the  Carey 
Act  Department  of  the  Wyoming  State 
Land  Office. 


Norfolk  To  Begin  $5,000,000  Port 
Development  Project 

By  a  majority  of  nearly  6  to  1  the. 
voters  of  Norfolk,  Va.  on  Feb.  7 
authorized  the  city  government  to 
proceed  with  the  issuance  of  $5,000,000 
worth  of  bonds  for  port  development. 
The  bonds  will  be  issued  .as  soon  as 
all  requirements  of  the  law  have  been 
complied  with,  and  bids  on  the  work 
will  be  asked  for  within  the  next  two 
months,  the  plans  having  been  already 
perfected.  Preliminary  work  consist- 
ing of  soundings  etc.  will  be  started 
at  once. 

The  money,  as  outlined  and  estimated 
by  the  engineers  of  the  port  commis- 
sion, will  be  used  as  follows: 

I'It  nnfl  Ir.TTiBlt  aliods J2.a2.".,non 

Hiilkhrad    wharf    4!ifi.non 

Oraln   f|<<vator    64S.00n 

HredKlne  and  fllllnp 268.(100 

linllrnad   tracka    122.000 

'"onutnictlon  of  pile  breakwater.  IS. 000 

SurplUR    In    reacrve    for    enntln- 

(tmrlon    1 .173.000 

ir., 000.000 

Record  Fire  Loss  in  1921 

The  National  Fire  Protection  Asso- 
ciation has  just  issued  n  bulletin  stating 
that  the  fire  less  in  the  United  States 
for  1921  exceeded  that  of  any  previous 
year.  While  final  ficures  are  not  avail- 
able, the  total  will  be  $500,000,000. 
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W.  D.  Pence  Returns  to 
Consulting  Practice 

William  D.  Pence,  Chicago,  has  re- 
turned to  consulting-  practice  after 
seven  years  as  engineer  for  the  Wis- 
consin Railroad  and  Tax  Commissions 
and  eight  years  as  a  member  of  the 
engineering  board  of  the  Bureau  of 
Valuation,  Interstate  Commerce  Com- 
mission. He  has  opened  an  office  at 
8  So.  Dearborn  St..  Chicago,  and  will 
give  attention  particularly  to  railway 
and  public  utility  matters. 


Mid-West  Cement  Makers 
Indicted 

Twenty-si.x  cement  manufacturing 
companies  of  the  Middle  West,  and 
forty-eight  of  their  officers,  have  been 
made  defendants  in  an  indictment  re- 
turned by  a  federal  grand  jury  in 
Chicago  March  8  but  not  made  public 
until  a  few  days  ago.  The  defendant 
companies  have  an  annual  output  of 
about  25,000,000  bhl.  All  are  members 
of  the  Midwest  Cement  Credit  and 
Industrial  Bureau,  also  named  in  the 
indictment.  There  are  eight  counts  in 
the  indictment,  charging  combination 
in  restraint  of  trade,  conspiracy  and  a 
violation  of  the  Sherman  anti-ti'ust  law. 


House  Committee  Reports  River 
and  Harbor  Appropriations 

The  army  appropriation  bill  as 
reported  to  the  House  by  its  appro- 
priations committee  recommends  $27,- 
6.35,260  for  river  and  harbor  improve- 
ments and  $.325,000  for  surveys  of 
rivers  and  harbors,  including  the  pro- 
posed Miami  and  Erie  canal. 

For  the  Engineer  Corps  of  the  army 
$372,500  is  recommended,  which  is 
$125,000  less  than  for  the  current  year. 
The  estimate  includes  the  following: 
engineer  depots  $110,000,  decrease  of 
$90,000  from  current  year;  engineer 
school  $35,000,  decrease  of  $10,000; 
engineer  equipment  of  troops  $75,000, 
decrease  of  $700,000;  civilian  assistants 
to  engineer  officers  $40,000,  no  change; 
engineer  operations  in  the  field  $85,000, 
decrease  $135,000;  military  surveys  and 
maps  $25,000,  no  change;  construction 
engineer  wharf  at  Fort  Mills,  Philip- 
pines, $15,000,  increase  $12,000;  con- 
struction of  roads,  bridges  and  trails 
in  Alaska,  $425,000. 


sign,  construction  or  operation  of  the 
various  water  filtration  plants  of  that 
city.  Before  entering  Cornell  in  1897 
(C.  E.,  1900),  among  other  engage- 
ments dating  from  1892,  he  was  asso- 
ciated for  a  time  with  J.  B.  Lippincott 
at  Los  Angeles. 


Engineering  Societies 


Vogelson  Chief  of  Philadelphia 
Bureau  of  Surveys 

John  A.  Vogelson,  since  1910  chief 
of  the  Bureau  of  Health  of  Philadelphia, 
became  chief  of  the  Bureau  of  Surveys 
in  the  same  city  on  March  15,  at  a 
salary  of  $8,000  a  year,  filling  the 
vacancy  that  has  existed  since  George 
S.  Webster  resigned  more  than  a  year 
ago  to  become  a  member  of  the  Dela- 
ware River  Bridge  Commission.  Mr. 
Vogelson  has  been  in  the  employ  of 
the  City  of  Philadelphia  since  1901  ex- 
cept for  brief  periods  while  serving 
as  principal  assistant  engineer  of  the 
department  of  water  works  and  sewer 
construction  at  Manila,  P.  I.,  in  1905-6, 
and  as  assistant  engineer  on  filtration 
with  the  New  York  City  Department 
of  Water  Supply. 

His  Philadelphia  work  prior  to  be- 
coming chief  of  the  Bureau  >of  Health 
in  1910  was  all  connected  with  the  de- 


Calendar 


Annual   ^leetings 

.\MERIC.A.N  SOCIETY  OF  CIVIL 
ENGINEKR.S.  .\'e\v  York  ;  Sprins; 
Soolety  MePting,  Dayton.  Ohio, 
April  5-6;  Subject,  -'Flood  Prob- 
lems." 

XATIONAt,  FIRE  PROTECTION  AS- 
SOCIATION'. Boston,  Mass.  ;  An- 
nual Meeting,  -Vtlantic  City,  May 
0-11. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, Nt'iv  York  City;  An- 
nual Convention,  Philadelphia, 
May  15-19. 


The     Building     Officials'     Conference 

will  be  held  in  Indianapolis,  Ind.  April 
25-28  inclusive. 

The  Harvard  Engineering  Society 
will  hold  its  regular  monthly  meeting 
at  the  Harvard  Club,  New  York  Citv, 
March  24.  W.  L.  Hamilton  will 
give  an  illustrated  talk  on  the  technique 
of  aerial  photography. 

The  Association  of  Professional  Engi- 
neers of  New  Brunswick  held  its  annual 
meeting  at  St.  John,  Jan.  27,  electing 
E.  B.  Wass,  president;  C.  C.  Kirby, 
vice-president;  and  J.  A.  Waring,  secre- 
tary. 

The  Illinois  Section,  American  Water 
Works  Association,  will  meet  at  Ur- 
bana.  111.,  March  29  and  30. 

The  General  Contractors'  Associa- 
tion, New  Orleans,  La.,  elected  the  fol- 
lowing officers  at  its  annual  meeting 
Jan.  31:  President,  A.  M.  Fromherz; 
vice-president,  Lionel  F.  Favret;  treas- 
urer, John  Reiss;  secretary,  J.  M.  de 
Fraites;  assistant  secretary,  D.  M.  Hol- 
lingsworth. 

The  Engineers  Club  of  Minneapolis 
elected  the  following  officers  at  its  re- 
cent annual  meeting:  President,  Walter 
H.  Wheeler;  vice-president,  W.  T.  Ryan; 
treasurer,  0.  F.  Moore;  secretary, 
Arthur  F.  Mellen. 

The  Wisconsin  Engineering  Society  at 
its  annual  meeting  held  Feb.  24-25, 
elected  the  following  officers:  Presi- 
dent. J.  Donohue;  vice-president,  John 
C.  White;  secretary,  Prof.  L.  S.  Smith. 
The  Canton  (Ohio)  Engineering 
Society,  has  elected  as  president,  E.  J. 
Landor,  engineer  and  contractor. 


Personal  Notes 


WiLLARD  B.  Jones  has  been 
temporarily  appointed  assistant  struc- 
tural engineer  in  the  Water  Depart- 
ment, Baltimore,  Md. 

W.  E.  S  H  E  D  D  A  N,  former  assist- 
ant City  engineer  of  Jacksonville,  Fla., 
has  been  appointed  city  engineer  suc- 
ceeding F.   M.  Edwards,  resigned. 


George  Mattis,  formerly  en- 
gineer for  the  California  Railroad  Com- 
mission and  superintendent  of  streets 
of  Oakland,  Cal.,  has  been  appointed  a.s 
one  of  the  engineers  to  survey  and  value 
the  property  of  the  .San  Francisco- 
Oakland  Terminal  Railways. 

Charles  A.  Browne,  state 
highway  engineer  of  Florida,  has 
been  appointed  engineer  for  Orange 
County,  Fla.,  to  supervise  the  expendi- 
ture of  $2,250,000  which  the  county  has 
voted  for  road  expansion.  William 
F.  Cocke,  formerly  state  highway 
commissioner,  has  been  appointed  to 
succeed  Mr.  Browne  as  state  highway 
engineer. 

Ivan  E  .  G  o  o  d  n  e  r  ,  f  or  the  past 
year  chief  engineer  of  the  Columbia 
Basin  irrigation  project,  has  been  ap- 
pointed chief  engineer  of  the  Washing- 
ton State  Department  of  Conservation 
and  Development  -with  offices  in  the 
State  Capitol  at  Olympia.  In  his  new 
position  he  \v\l\  supervise  not  only  the 
Columbia  Basin  project,  but  all  the  state 
reclamation  work  in  ii-rigation  and 
drainage. 

James  J .  Walsh,  who  for 
twenty-one  years  had  been  associated 
with  the  late  Howard  C.  Holmes,  will 
continue  the  business  as  Mr.  Holmes' 
successor  under  the  name  of  the  Howard 
C.   Holmes  Co.,  San  Francisco,  Cal. 

Daniel  A.  Young  has  been 
appointed  state  engineer  of  Vermont 
succeeding  Herbert  M.  Mcintosh,  re- 
signed. Mr.  Young  was  fonnerly  an 
instructor  in  civil  engineering  at  Union 
College,  Schenectady,  N.  Y.,  but  at  the 
time  of  his  appointment  was  with  the 
state  highway  department  of  Vermont. 

Alva  S  m  i  t  h  ,  f or  fifteen  years 
city  engineer  of  Emporia,  Kan.,  has  re- 
signed.   He  plans  to  move  to  California. 

John  W.  L  a  y  l  e,  superintendent 
of  highways  at  Bridgeburg,  Ont,  has 
resigned  to  accept  a  similar  position  at 
Fort  Erie,  Ont. 

D.  H.  Knight  of  Kokomo,  Ind. 
will  succeed  William  R.  Payne, 
resigned,  as  city  engineer  of  Frankfort, 
Ind. 

E.  R.  Thomas,  city  engineer  of 
Port  Arthur,  Tex.,  has  resigned.  His 
successor  has  not  yet  been  announced. 

Morris  A  .  Z  o  O  k  ,  f  or  seven 
years  resident  engineer  of  the  Bureau 
of  Valuation,  Interstate  Commerce 
Commission,  at  Washington,  has  re- 
signed to  enter  private  practice  in 
Plainfield,  N.  J. 

J  .  F  .  Price,  road  supervisor  of 
Venango  Township,  Erig  Co.,  Pa.,  has 
resigned. 

Col.  William  Barclay 
Parsons,  Engr.  O.R.C.,  has  been 
appointed  deputy  chief  engineer  of  G. 
H.Q.  Engineer  Headquarters  of  the  or- 
ganized reserves.  U.S.  Army.  During 
the  organization  of  the  reserve  forces 
following  the  World  ,War,  Col.  Parsons 
commanded  the  363rd  Engineers,  from 
which  duty  he  is  now  relieved  to  take  up 
the  broader  duties  involved  in  his  new. 
assignment. 

A .  W  .  F  u  c  h  s  was  erroneously 
reported  in  Engineering  Nev^s-Record. 
Feb.  16.  to  have  resigned  from  the 
United  States  Public  Health  Service. 
The  fact  is  that  Mr.  Fuchs  is  associate 
sanitary  engineer  for  the  service  and 
has  been  detailed  to  make  a  malaria 
survey  of  the  Missouri  Pacific  R.R. 
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Col.  George  L.  Watson, 
consulting  engineer,  New  York,  has 
incorporated  his  private  practice  with 
that  of  the  George  A.  Johnson  Co., 
consulting  engineers..   New   York. 


Business  Notes 


The  Pittsburgh  Testing 
Laboratory  announced  at  its  an- 
nual meeting  held  in  Pittsburgh  Feb.  2 
the  retirement  of  its  president,  George 
H.  Clapp,  his  reappointment  as  a  mem- 
ber of  the  board  of  directors  of  the 
company  and  the  election  of  Col.  James 
Milliken  to  the  presidency  of  the  com- 
pany. Col.  Milliken,  as  a  mechanical 
officer  of  the  Pennsylvania  R.R.,  has 
had  wide  experience  in  designing,  con- 
structing and  shipping  railroad  equip- 
ment. 

The  Concrete  Engineer- 
ing C  0.,  Omaha,  Neb.,  has  established 
a  branch  office  at  Dallas,  Tex.,  in  charge 
of  Russell  Jolley. 

A.  R.  H  A  N  c  E  has  succeeded  L.  T. 
Russell  as  Northwestern  sales 
manager  for  the  Bucyrus  Company 
with  offices  in  Portland,  Ore.  Mr.  Hance 
has  been  in  the  sales  department  of 
the  company  in  the  central  and  east- 
ern territories  for  six  years. 

E.  W.  Pitt  MAN,  president  of 
Pittman-Smith  Engineering  Co.,  has 
been  made  general  manager  of  the  Penn 
Bridge    Co.,    Beaver   Falls,    Pa. 

Leo  Hudson,  consulting  engi- 
neer, and  John  P.  Myron,  formerly  with 
the  Pittsburgh  Filter  &  Engineering 
Co.,  have  formed  a  partnership  under 
the  name  of  Hudson  &  Myron,  with 
offices  located  in  the  Wabash  Building, 
Pittsburgh. 

J.  W.  J  o  H  N  S  T  o  n,  assistant  general 
manager,  Portland  Cement  Associa- 
tion, has  been  transferred  from  the 
Chicago  headquarters  to  New  York. 
His  work  in  Chicago  has  been  as.sumed 
by  G.  E.  Warren,  acting  assistant  gen- 
eral manager. 

The  Chillingworth  Engi- 
neering Corporation  an- 
nounces that  it  has  associated  with  it 
Frank  H.  Plum,  Herbert  Plucnier, 
George  E.  Mellin  and  Harold  von 
Thaden,  formerly  of  the  C.  W.  Hunt 
Engineering  Corp.  and  with  the  consent 
and  approval  of  the  Hunt  organization 
will  carry  on  a  business  of  a  character 
similar  to  that  conducted  by  the  Hunt 
corporation. 


Shepard  &  Sons  when  they  constructed 
the  Great  Northern  Ry.  in  Minnesota 
and  the  Dakotas. 

Joseph  Wood,  director  of  the 
Pennsylvania  R.  R.  and  formerly  first 
vice-president  of  the  Pennsylvania 
Lines,  West,  died  March  4  at  his  home 
in  Pittsburgh.  He  was  a  graduate  of 
the  Pennsylvania  Polytechnic  College 
as  a  civil  engineer,  and  immediately 
entered  the  employ  of  the  Pennsylvania 
R.R.  as  a  rodman.  He  progressed  by 
rapid  stages  in  the  railroad  service,  be- 
coming superintendent  of  motive  power 
at  Fort  Wayne,  Ind.;  general  super- 
intendent of  transportation  of  Penn- 
sylvania Lines,  West;  general  manager 
of  Pennsylvania  Lines,  West;  and  later 
first  vice-president  of  Lines  West  of 
Pittsburgh  and  president  of  the  Van- 
dalia  Railway  Co.  and  the  Grand  Rapids 
&   Indiana  Railway  Co. 

William  A.  Thomas,  former 
superintendent  of  construction  for  the 
dock  board,  New  Orleans,  La.,  died 
recently  at  his  home  in  New  Orleans, 
aged  80  years.  He  had  also  served  the 
c:ty  as  expert  in  the  building  of  levees 
along  the  Mississippi  River. 

Henry  P.  Corbin,  consulting 
engineer  of  the  International  Boundarv 
Commission  between  the  United  States 
and  Mexico,  died  at  El  Paso,  Texas, 
Feb.  18. 

Frank  H.  Clement,  engineer 
and  contractor,  died  at  Palm  Beach, 
Fla.,  Feb.  18.  He  was  formerly  with 
the  engineering  corps  of  the  Texas 
Pacific  R.R.  and  later  with  the  South- 
ern Pacific  and  Northern  Pacific  rail- 
roads. He  had  engaged  in  construction 
work  on  the  Niagara  Falls  power  tun- 
nel, and  was  a  director  of  the  Giant 
Portland  Cement  Co. 


Equipment  and 
Materials 

Gas  Engine  Crane-Excavator 

A  crane-excavator  which  will  operate 
either  a  clamshell  or  a  drag  bucket  is 
being  manufactured  by  the  Koehring 
Machine  Co.,  Milwaukee,  Wis.  The  new 
machine  has  a  lifting  capacity  of  20 
tons  and  handles  a  one-yard  clamshell 
bucket,  loaded,  at  45-ft.  radius.  It  is 
mounted  on  crawler  tractions  with  a 
full-circle  swing  turntable.  Power  is 
furnished  by  a  100-hp.,  four-cylinder 
automatic  gasoline  engine  provided  with 


W.  K.  Stk  I  N  CFELLOW,  for  the 
past  eight  years  city  engineer  "f 
Findlay,  Ohio,  died  Mar.  3. 

Matthew  Fitz  Gerald,  rail- 
road contractor,  who  built  the  Oakland 
Avenue  car  line  in  Oakland,  Cal.,  died 
Feb.  27. 

H.  E.  S  t  E  V  E  N  8  of  Winston  Bros., 
general  contractors,  Minneapolis,  Minn., 
died  at  his  home  in  St.  Paul,  Feb.  1-t. 
Mr.  Stevens  made  the  fir.^t  survey  ''f 
the  Northern  Pacific  Ry.  from  Bis- 
marck, N.  D.  to  the  Yellowstone  Valley 
and      later     was      superintendent     of 


a  fan-rofiling  system  and  air-distribut- 
ing   type   .self-starter. 

The  crane  has  three  speeds,  forward 
and  reverse,  and,  in  steering,  use  is 
made  of  a  speed  change  differential, 
so  that  one  side  goes  either  faster  or 
slower  than  the  other  side,  when 
foin^K  have  (.o  be  turned.  When  the 
,.;.<r.'r'r  desires  to  change  from  clam- 
-!,.  II  ii|nTation  to  dragline  work  all  that 
is  ncccB.iary  is  t/>  unhook  the  rope 
socket*   of   the   clamshell   cables   from 


their  drums,  coil  the  cables  up  with  the 
clamshell  bucket  and  reeve  in  and 
hook  fast  the  cables  with  the  sockets 
for  the  dragline  bucket.  Another  fea- 
ture is  a  double  drum  with  two  cables 
for  the  boom  hoist.  The  cables  lead  out 
over  sheaves  on  each  side  of  the  boom 
and,  after  passing  over  the  requisite 
number  of  sheaves  to  give  the  right 
number  of  parts  of  line,  meet  in  an 
equalizer. 

New  Slope  Level  Device 

A  device  for  indicating  slopes  on  con- 
struction work  has  been  placed  on  the 
market  by  the  David  White  Co.  of  Mil- 
waukee. As  shown  in  the  accompany- 
ing drawing,  it  consists  of  a  radial  limb 
on  which  a  spirit  level  tube  is  mounted 


and  an  arc  perforated  with  holes  on 
which  various  slopes  are  indicated.  The 
device  may  be  attached  to  any  straight- 
edge or  board  and  the  slopes  secured 
by  setting  the  arm  at  the  notch  speci- 
fied and  bringing  the  level  bubble  to 
the  center  of  its  tube. 


A  New  Industrial  Locomotive 

A  seven-ton  gasoline  locomotive  has 
been  developed  by  the  Industrial  Equip- 
ment Co.,  Minster,  Ohio,  formerly  The 
Cummings  Machine  Co.  It  has  an  all- 
steel  box-girder  frame;  special  high- 
manganese-chrome  alloy  steel  is  used  in 
the  axles,  jack  shaft  and  friction-disc 
shaft,  and  Carnegie  rolled-steel  wheels 


are  used.  The  power  unit  is  a  Buda 
engine. 

To  insure  maximum  transmission  of 
power  and  proper  alignment  of  all 
working  parts  the  engine  and  drive-disk 
nssemhly  are  combining  in  one  complete 
unit  with  a  two-point  suspension,  the 
recognized  standard  today  in  the  auto- 
motive field. 

A  number  of  parts  are  eliminated  by 
changing  the  method  of  braking.  When 
the  brake  is  applied  two  heavy  iron 
shoes,  diametrically  opposite,  grip  a 
steel  brake  wheel  on  the  jack  shaft. 
With  a  pressure  of  approximately  2'y 
Ih.  it  is  possible  to  lock  the  wheels. 
Another  special  feature  is  the  station- 
ary hnnd-wheel  method  of  shifting  the 
fibre  wheel  across  the  face  of  the  disc 
in  order  to  get  forward,  reverse,  or 
change  in  speeds. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Rapid-Fire  Survey  of 

Postal  savings  transactions  in  Feb- 
ruary showed  a  slight  increase  in  de- 
posits over  withdrawals  for  the  first 
time  since  January,   1921. 

New  bond  issues  offered  last  week 
exceeded  $87,000,000,  and  by  groups 
were  as  follows: 

Foreign 

Public  utility 

Industrial 

Railroad -  - 

State  and  municipal 

Land  Bank - 


Total. 


$87,459,000 


The  feature  of  the  market  was  the 
Treasury  Department's  announcement 
of  a  new  issue  of  four-year  non-callable, 
tax-exempt  43-per  cent  certificates,  to 
mature  March,  1926,  which  may  be  ac- 
quired only  through  exchange  of  Vic- 
tory 4is.  Public  utility  financing  was 
heavier  than  for  any  other  week  this 
year. 

Call  money  was  at  4@5I  per  cent 
last  week;  time  loans  at  4i@5.  The 
present  bond  market  is  largely  con- 
trolled by  the  money  market,  where 
funds  are  easy. 

Business  depression  and  unemploy- 
ment will  be  studied  at  a  conference 
of  representatives  of  trade  associa- 
tions, Chamber  of  Commerce  of  the 
United  States.  Department  of  Labor, 
and  the  President's  Unemployment  Con- 
ference, called  for  March  21  by  the 
Department  of  Commerce. 

An  economy  minister  for  Germany, 
or  a  "minister  to  effect  savings"  is  a 
demand  by  the  Stinnes-Stressmann 
German  People's  Party  that  has  been 
acceded   to   by  the   Wirth   Government. 

English  wholesale  prices  declined, 
according  to  the  Economist's  index 
number,  from  4,284  to  4,239,  at  the  end 
of  February,  which  is  the  lowest  since 
July,  1916.  Comparison  of  averages 
for  the  different  groups  is  as  follows: 


M 


Cereals  and  meat. . 
Other  food  products. 
Textiles.  .  .                . 
Alinerals. 
^^i^cellaneous 


Total 


Feb.  I,  Mar.  1. 

1922  1922  1921 

948  0       907.5  1,176  5 

640  5       654  5  771   0 

1,037  5  1,066.5  1,038  0 

696  5       730.0  1,053  0 

936  5       925.5  1,137.5 

4,239.0  4,284  0  5,176  0 


French  living  cost  is  estimated  to 
have  decreased  only  20  per  cent  since 
the  closing  months  of  1920.  Taking 
the  first  half  of  1914  as  100,  the  total 
average  cost  of  living  was  370  in  the 
first  quarter  of  1920,  and  297  in  the 
last  quarter  of  1921. 

Retail  food  prices  declined  in  seven 
of  fifteen  representative  cities  of  the 
United  States,  according  to  the  Bureau 
of  Labor  Statistics,  as  follows:  Kansas 
City,  4  per  cent;  Louisville  and  Jack- 
sonville, less  than  0.5;  Little  Rock, 
Pittsburgh,  Providence  and  Charleston, 
1.  In  seven  cities  there  were  increases, 
Minneapolis  and  St.  Paul,  2  per  cent; 
Baltimore,  Indianapolis,  Milwaukee  and 
St.  Louis,  1;  Detroit,  less  than  0.5.  As 
compared  with  the  average  cost  in  the 
year  1913,  the  retail  cost  of  food  on 
Feb.  15,   1922,  showed   an  increase  of 


Business  Conditions 

47  per  cent  in  Baltimore  and  Fall 
River;  46  in  Providence;  45  in  Detroit; 
42  in  Milwaukee;  40  in  Minneapolis  and 
St.  Louis;  38  in  Pittsburgh  and  Jack- 
sonville; 37  in  Indianapolis;  36  in 
Kansas  City;  33  in  Little  Rock;  and  31 
in  Louisville. 

Pig  iron  output  per  day  in  gross  tons 
has  been  at  the  following  rates  during 
each  month  since  the  end  of  the  war. 

1922    1921  1920  1919 

,l!ui 53,063  77,945  97,264  106,525 

Feb          58,214  69,187  102,720  105,006 

Mar          51,468  108,900  99,685 

.\pr 39,768  91,327  82,607 

Mav 39,394  96,312  68,002 

June    35,494  101,451  70,495 

July       27,889  98,931  78,340 

,\ug       30,780  101,529  88,496 

Sept  ,      32,850  104,310  82,932 

Oct 40,005  106,212  60,115 

Nov..         ...  47,183  97,830  79,745 

Dec 53,196  87,222  84,944 

Steel  production  is  at  the  rate  of 
approximately  20,000,000  gi'oss  tons  a 
year,  which  is  3  per  cent  higher  than 
the  average  rate  of  1912  and   1913. 

"Comer     Turned     in     Birmingham" 

writes  the  assistant  chief  engineer  of 
the  Tennessee  Coal,  Iron  &  R.R.  Co., 
who  is  Construction  News  correspondent 
in  that  city;  "the  Tennessee  Co.  has 
blown  in  two  blast  furnaces  in  the  last 
two  weeks  that  have  been  idle  for  a 
year  and  is  preparing  another  for  blast. 
Other  companies  are  doing  the  same. 
Construction  news  should  increase  in 
quantity  and  value  very  shortly."  Cast- 
iron  pipe  makers  shipped  10,000  tons  to 
the  Pacific  coast  in  Januai-y  and  have 
loaded  3,000  tons  since  then  for  the  same 
destination.  The  Japanese  Government 
ordered  14,000  tons  of  rails  early  this 
year  and  an  additional  10,000  recently. 
Three  cargoes  have  moved  out  of  Mobile 
for  Japan  this  year. 

Petroleum  output  of  the  world  for 
1921  was  759,030,000  bbl,,  an  increase 
of  9.2  per  cent  over  1920,  according  to 
the  American  Petroleum  Institute.  The 
following  countries  exceeded  10,000,000 
bbl.: 

,—  1000  Bbl.  . 

1921  1920 

United  States 469,639  443,402 

Mexico I',5,064  163,540 

Russia 28,500  25,429 

Dutch  E;st  Indies 18,000  17,529 

Persia 14,600  12.352 

Fuel  oil  used  by  United  States  rail- 
ways in  1921  aniounted  to  27,615,000 
bbl.  domestic  and  11,209,000  bbl.  Mexi- 
can, against  33,986,000  bbl.  domestic 
and  11,861,000  Mexican  in  1920. 

Unfilled  tonnage  on  the  books  of  the 
U.  S.  Steel  Corporation  at  the  close  of 
February  was  4,141,069,  as  compared 
with  4,241,678  at  the  dose  of  January. 
This  is  the  lowest  figure  reported  since 
September,  1914. 

Employees  doubled  in  number  in 
Detroit  industrie.'^  since  March  1,  1921, 
according  to  the  Employers'  Associa- 
tion. The  increase  from  January,  1922, 
to  February  was  8,664. 

Factory  workers'  earnings  were  $3.18 
per  week  lower  in  January,  1922,  than 
(Conclvded  on  p.  i67) 


Cement  Output  in  1921 
and  January,  1922 

The  statistics  shown  in  the  following 
table,  prepared  under  the  direction  of 
F.  F.  Loughlin,  of  the  United  States 
Geological  Survey,  are  based  mainly  on 
reports  of  producers  of  Portland 
cement,  but  in  part  on  estimates. 
These  estimates  were  made  necessary  by 
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the  lack  of  returns  from  three  large 
producers.  Production  for  January, 
1922,  was  46,000  bbl.  fewer  than  in 
January,  1921;  shipments,  290,000  bbl. 
more;  stocks,  2,848,000  bbl.  more. 

PRODUCTION,    SHIPMENTS,    AND    STOCKS 

OF     FINISHED     PORTLAND     CEMENT     IN 

JANUARY,  1922,  AND  IN  1921  BY  MONTHS 

Stocks  at  end 
Month  Production    Shipments      of  Month 

1921  (bbl.)  (bbl.)  (bW.) 

January 4,098,000       2,539,000       10,300,000 

February..  .  4,379,000  3,331,000  11,400,000 
March 6,763,000       6,221,000       12,000,000 

First  Quarter.  15,240,000  12,091,000  33,700,000 

April  8,651,000  7,919,000  12,600,000 

May 9,281,000  9,488,000  12,450,000 

June 9,296,000  10,577,000  11,150,000 

Second  Quarter  27,228,000  27,984,000  36,200,000 

July 9,568,000  10,301,000  10,414,000 

August 10,244,000  12,340,000  8,280,000 

September.   ..  10,027,000  11,329,000  6,953,000 

Third  Quarter  29,839,000  33,970,000  25,647,000 

October 10,506,000  12,114,000  5,348,000 

November...  8,921,000  5,195,000  9,091,000 

December.    .  .  6,559,000  3,697,000  11,938,000 

Fourth  Quarter   25,986,000    21,006,000      26,377,000 

1921  total 98,293,000     95,051,000     121,924,000 

1922 

January    .  4,052,000      2,829,000       13,148,000 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  of  the  Department  of  Com- 
merce, reports  that  imports  of  hydraulic 
cement  in  January  amounted  to  17,03(i 
bbl.,  valued  at  $37,595;  the  total  for 
1921  was  122,317  bbl.  valued  at  $388,- 
828.  Exports  of  hydraulic  cement  in 
January  were  70,725  bbl.  valued  at 
$204,899;  total  exports  in  1921  were 
1.181,014  bbl.  valued  at  $4,276,986. 
The  exports  in  Januarv  went  to  Cuba 
and  the  oWier  \\''est  Indies,  21,097  bbl.; 
South  America,  22,902  bbl.;  Mexico, 
13,651  bbl.:  Central  America,  12,367, 
bbl,;  Canada,  231  bbl.;  other  countries, 
477  bbl. 


Next  ircek- — Earnings  of  well- 
k)ioivn  companies  in  1922  and 
1921  tabulated. 
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Car  Surplus,  Shortage  and 
Freight  Loading 

The  total  revenue  freight  loaded  for 
the    week    ending    Feb.    18,    1922,    was 


Open  Shop  Reported  Successful 
in  Dallas 


Review  of  Business  Conditions 

(Conthiiird  from  p.  U66) 

if)    January    last    year,    in    New    York 

state.     Part   time   schedules   and    elnii- 

nation   of  overtime   brought  down    the 


No  serious  labor  troubles  have  been 
encountered   in    Dallas,   Tex.,  since  the 

780,924  cars,  a   decrease   of  7,488  cars     Open  Shop  Association  has  been  oper-  - 

from  the  preceding  week.     This  is  the     ating.    Dallas,  the  official  publication  of     average   earnings    to   $24.34    per  week, 
first  decrease    in   loading  for   the  year     the     Dallas     Chamber     of     Commerce,         Building    permits    in    February    1921 
to    date,    the    climb    having    been    con-     reports  that  the  organization  has  1,000    and  1922  issued  in  four  cities  were- 
sistently  upward  since  the  holiday  week     members  and  placed  9,811   workers   in  Kcb.  I922lrh"i92i 

Syracusc.N.Y $178,520      $229,640 

Rochester,  N.  Y 376.215        390.358 

Binghamton,  N.  Y 134.307         48  136 

Los  Angeles,  Cal 7,579,708     3.131.670 

Chicago  permits  in  February  numbered 
634,  of  which  288  were  for  residences 
and  192  for  apartments.  This  record 
exceeds  the  permits  taken  out  in  any 
previous  February  in  the  city's  history. 
Permits  for  consti-uction  involving  $21,- 
485,350  were  taken  out  in  January  and 


Districts 

SURPLUS 

Flat  < 

Surplus 

2.185 

.      2,135 

219 

3,262 

2.686 

o      2.189 

980 

13.656 
s      5.I0O 

.     18.756 
17,967 

AND  SHORT.\GF, 

:ars . All  Bo 

Shortage         Surplus 
21,707 

STATEMENT— FEB     15 
sCars— ,         ^All   Coal 
Shortage           Surplus 
173              27,954 

48.559 

1,339 

66             13.300 

2,415 

72               8,629 
62               3,374 

373           105.570 
275 

373            105.845 
190           185.589 

TO    23. 
Cars — ■ 
Shortage 

1922 

^Total  A 
Surplus 
54,785 
72,566 
4,326 
34.140 
33.850 
46,949 
18.198 

264.814 
40.550 

305.364 
437,687 

1    Cars- 
Shortage 

19.396 

1,257 

Southern 

Northwestern. , 

8              13,687 

15           20.972 

.    .                19,067 

II 

87 
35 

34 

106 

9,852 

Tom 

~23           105.938 
27,815 

45 

517 

Grand  Total. 
Jan.  23,  1922,. 

23          133.753 
26          188,379 

45 

7 

517 
517 

Representative  Public  Bond  Sales 
in  February 

Municipal  bond  sales  in  the  United 
ending  Jan.  7.  The  reduction  in  the  1921  with  its  free  employment  bureau.  States,  for  the  month  of  February, 
loading  can  probably  be  attributed  very  About  $30,000,000  worth  of  building  1922,  exceeded  $67,000,000,  as  against 
largely  to  tbp  fact  that  Lincoln's  birth-  permits  have  been  taken  out  in  the  last  $65,000,000  for  February,  1921.  Among 
day  was  celebrated  as  a  holiday  in  many  two  years.  At  a  recent  meeting  build-  the  important  issues  of  "the  month  were: 
parts  of  the  country.  The  decline  ers  stated  that  a  specification  with  an  City  of  Philadelphia,  Pa.,  $9,000,000 
affected  nearly  all  commodities,  with  open-shop  clause  in  the  building  con-  4.2.5s;  Pittsburgh  School  District,  Pa., 
the  exception  of  miscellaneous  which  tract  was  a  guarantee  that  the  struc-  $5,000,000  4.3s;  .State  of  Mass'achu- 
gained  1,469  cars,  and  live  stock,  .53  cars,  ture  would  he  built  without  delay  and  setts,  $4,000,000  4.023s@4.23s  and  State 
The  serviceable   car   surplus   for   the     the   owner   would    receive  a   full   day's     of  CJeorgia,  $3,000,000  6.85s.    Following 

"ork  for  a  full  dav's  pay.  are  some  representative  sales: 


week  ending  Feb.  23  was  264,814  c^rs 
a  decrease  from  the  preceding  week  of 
13,667.  Box  and  coal  cars  contribute 
about  equally  to  this  surplus,  being 
105,938  and  105,570,  respectively. 

Later  reports  show  417,964  freight 
cars  idle  on  F'eb.  28,  compared  with 
437,678  on  Feb.  23,  or  a  reduction  of 
19,714. 

Of  this  total,  245,100  were  surplus 
freight  cars  in  good  repair  and  im- 
mediately available  for  service  if  traffic 
conditions  had  necessitated  them  being 
placed  in  use  while  the  remaining  172, 
864  were  freight  cars  in  need  of  repairs 
in  excess  of  the  number  normally  re- 
garded as  being  unfit  for  service  because 
of  their  physical  condition. 

Surplus  box  cars  in  good  repair 
totaled  95,361.  a  reduction  since  Feb. 
23  of  10,577,  while  surplus  coal  cars 
in  good  order  numbered  97,634,  which 
was  a  reduction  of  7,936  within  the 
Mme  period.  Tabulations  show  a  de- 
emase  in  slightly  less  than  a  week  of 
I1OI8  in  the  number  of  surplus  stock 
cars,  the  total  being  19.9.55, 

Cement  Prices  at  Lehigh  Mills 

Cement  quotations  at  mills  of  the 
Lehigh  Portland  Cement  Co.  arrived  too 
late  to  br  incorporated  in  the  regular 
monthly  price  list  in  the  Mar.  2  issue 
of  Engivrcrivp  Nnm-firenrd.  Current 
prices,  in  carload  lots,  to  contractors, 
not  including  charge  for  bags,  are  based 
upon  the  following  mill  prices: 

Mitchell,    Ind »l.9.'. 

I-«  8«11.'.   Ill I.RO 

loU.    Kan !.»(; 

Maann    Cliv.    t^ l.Ufi 

Ponlwlrlf.   v.! 1  .»B 

Laborers  I'nifin  in  San  Francisrr* 

\'olunlcers  Wage  Reduction 

San  Francisco  .Htrcet  laborers  of  thr 
I'nited  Laborers  Union,  No.  1,  havr- 
voluntarily  agreed  to  a  wage  reduction 
from  $6  to  $5  per  day.  This  efTfcts 
about  2.50  mm  in  thr  employ  of  the 
'ity  board  of  public  works. 


REPRJiSENTATIVE  BOND  SALES  OF  FEBRIAUV.    1922 


Mas.suchu»ctt8. 


Me. 


Purpose 
[Water 


Park 
;  Wat<T 
Highway 

Roads 
Hoopital 


Count}/ 
Klia  Parish,  La 

r-n,  Ind 

<l.r  Cr«'k 

Diatrift. 
.s-n  Co  ,  Calif. 


School  Dist..  Wash.  Sohnol  BIdg. 
Chautauqua.  NY.    Highway 


Clinton.  Ind.      .. 
ncToriih  Independ. 
School  District, 
Winnrahirk  Co.,  la 

Ii.kIkc  Minn 

Eric.  X.  V 

rirand  River 
Drainage  Dis..  Mo. 
Ilnnc.wk,  Ohio. ... 


Amount 

32.000 
100.000 
21).  000 
230.000 
500.000 
1.000,000 


Maturity 
1923—54 
1922—61 
1922—59 
1923—45 
1923—62 
1932—52 


Cent 
4; 


Cent 
3.91 


103.089     Mar.    3,1922 


101.7946  Jan.      I,  1922 


Madison,  No  Cm-. 
Paradise  Irr  l>ist  , 
BiillcC^  .Calif 


Washinglon.  Tlah. 
irunici>l/ilv 


Bristol,  Cjrtin 
BufTalo.  NY, 


yMoT».  I 

K''nni'>n' 

School  BIdg. 

Highway 
Penitentiar>* 
Highway 

Orainagc 

Ditch 

linprv'mnt. 

Drainago 

Road 

Bridge 

RomI 

f  Waterworks 
School 

Sewer 
I   Bridge 

Waterworks 
'  Municipal 

rt.iil.ling 
I  Uk-sI  wt»k 
,    Hewer 

Ht.  Impri-Tnl 

T.oral 

Inij>pfvpm't 


.Han  Benito.  Te» Pa»ii 


1 50.000 
58, 368 
500,000 
345.000 


7,500 
38,500 
150.000 


56.000 

400.000 
.500,000 
400  000 
'.rinonO 
200  000 
211.000 

«.6*9 

•)3,6I2 
MO. 000  I 


40  000 
29.000 
22.000 
12.000 
200.000 

in  nan 

-.24  5 
92.000 

I 
100  000  I 


nimvcarlv  1925 — 40 
$200,000  Apr..  1927 
$  50,000  Apr.,  1928 


Due  yearly  1923- 
l44l 
1924—51 
1927—36 


100 
102 

10 
968 

Mar. 
Apr. 

I.  1922 
1.  1922 

100 

I'eb 

11.  1922 

101 
100 
104 

16 
072 

Msr 
Dee. 
Feb. 

1.  1922 
1,  1921 
1,  1922 

96 

40 

1923-26 

1928-42 

1952 


$8,000-1925—38 

110,000-19)9 — »3 

112,000  —  1944 — 62 

1932-42 


192^-32 
1(1.000      1925  -14 
$7,000  -WIS— 40 
$8,000—1941 


5   4  76  102  71 


Mar.  I.  1922 

M.ir   1.  1922 
■liin.   I.  1922 


4  16   I0>  279  Id. 


1924-32 
1923-27 
1923—27 


5  45 
5  41 
i  41 


too  25 
100  06 
100  06 


100  11  Keti 
111  not  l>ee. 
96.     ftb. 


I,  1922 
15,  1921 
I.  1922 
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Plumbing  Contractors  in  Chicago 
Accept  Landis  Award 

Fifty  leading  plumbing  contractors  in 
Chicago  have  signified  their  intention 
of  operating  their  shops  under  the 
terms  and  wages  of  the  Landis  award. 
The  rules  posted  in  each  shop  state 
that  the  new  agreement  would  go  into 


effect  Mar.  11,  that  all  union  rules  and 
restrictions  would  be  eliminated  at  that 
time  and  that  any  competent  plumber 
would  be  employed  regardless  of  his 
union  affiliations.  To  establish  the  fact 
that  union  men  will  work  with  non-union 
men,  one  non-union  man  will  be  put  to 
work  to  every  five  employees  should 
the  old  employees  remain   at  work. 


The  plumbers  were  in  a  position  to 
hamper  seriously  many  of  the  construc- 
tion jobs  which  have  been  going  on 
with  the  backing  of  the  citizens  com- 
mittee to  enforce  the  award.  F.  W. 
Armstrong,  general  manager  of  the 
citizens  committee  states  that  the 
action  of  the  plumbers  means  $750,000 
worth  of  new  plumbing  contracts. 


Weekly  Construction  Market 


THIS  limited  price  list  is  published 
weekly  for  the  purpose  o£  giving  cur- 
rent prices  on  the  principal  construction 
materials,  and  of  noting  important  price 
changes    on    the    less    important    materials. 


Steel  Products: 


New  York 


Moreover,   only   the  chief   cities  are   quoted. 

Valuable  suggestions  on  costs  of  work 
can  be  had  by  noting  actual  biddings  as 
reported  in  our  Construction   News  section. 

The    first    issue    of    each    month    carries 

Minne- 
allas  Chicago    apolis 


complete  quotations  for  all  construction 
materials  and  for  the  important  cities. 
The  last  complete  list  will  be  found  in 
the  issue  of  March  2 ;  the  next,  on 
April    6. 


Structural  shapes,  100  lb S2.6.^ 

Structural  rivets,  100  lb 3.50 

Reinforcing  bars,  J  in.  and  larger,  100 

lb.... 2.53 

Steel   pipe,   black,   24   to  6   in.   lap, 

discount 61% 

Cast-iron  pipe,  (}in.  and  over,  ton     47.30@48.30 

Concreting  Material: 

Cement  without  bags,  bbl  .  . . 

Gravel,  J  in.,  cu.yd 

Sand,  cu.yd    

Crushed  stone,  f  in.,  cu.yd.. 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49.00 

Lime,  finishing,  hydrated,  ton...  1S.80@16.80 
Lime  common,  lump,  per  bbl. ..  .      2.7S@3.48 
Commonbrick,  delivered,  1,000.    -I''  40@19.90 
Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow    partition    tile     4x12x12, 

block 11120 


Atlanta 

S^ .  25 
3.80 

3. IS 


-1-2.40 
.        1.7S 
1.00 
1.75@1.85 


Linseed  oil,  raw,  5  bbl.  lots,  gal. . . 
Common  Labor: 

Common  labor,  union,  hour 

Common  labor,  non-union,  hour. 


.87 


24.00 
5.50 

3.50 

45% 


32.63- 
3.43 


-?2,66 
3.90 


2.53  -2.56 


Denver 

83.50 
4.25 

3.424 


59i%     61.9-5%     44% 
37.63        48.30    4-43.10(3)44.60     46.00   52.00 


2.39 
1.85 
1.15 
1.90 


37.00 

18.00 

1.25 

8.75 


.06525 
.94 


—2.25 
-1-2.25 
-1-2.25 
—2.73 


34  00 
25  00 

2.50 
+  11    15 

—  lis 

—  .115 
-1-.109 


1.94  2.24 

2.00  1.50 

2.00  1.00 

1.60  2.25 


43  00 

18.00 

1.40 

11.00 

.0821 

.0657 


.72^ 
.35®. 40 


38.00 

29.00 

1.40 

15  00 


2.90 
2.50 
1.10 
3.50 


34.75 

24.00 

2.70 

12.00 


.0752 


.10 


San 
Francisco 

S3. 10 
4.50 

2.75 

.S8.8% 
48.00 


2.73 
2.25 
1.50 
2.25 


-28  00 

22.00 

1.75 

15.50 


.108 


Seattle    Montreal 


S3.  25 
-3.75 


3.25 


S3% 
4-50.00 


2.94 
1.50 
1.50 
3.00 


.98  1.14         4-1.06 

50®. 55       .56J 

.40®. 50    .35@.40  .47i@.56 


S3.  75 
6.50 


35.10 
55.00 


2.40 
1.50 
1.2S 
2.00 


20  00     

27.00  2100 

2.75  11.00 

14.00  16.00 


.20 


l.OS 


.50®. 60   

.50     .20®.  30 


Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  .signy.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given : 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c.  per  100  lb.  for  cutting 
reinforced    steel    into    2-ft     lengths    or    over. 

New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  280-lb.  net  :  both  lump  and  h>'- 
drated  quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
$2  per  cu.yd. 

Chicaso  quotes  hydrated  lime  in  50-lb. 
ba&-s :  common  lump  line  per  ISO-lb.  net. 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce- 
ment on  cars.  Gravel  and  crushed  store 
quoted  at  pit.  NVe  quote  on  brown  lime 
per  ISO-lb.  net :  white  is  $1.70  for  Kelly 
Island  and  $1.55  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks"  ;  gravel  and  sand  at 
pit ;  stone  on  cars  ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
house. Linseed  oil,  delivered.  Common 
lump  lime  per  180-lb.  net. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  .per   180-lb.   net. 

Dallas  quotes  lime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.   cars,    other  materials   delivered. 


San  Francisco  quotes  on  Heath  tile.  Si 
X  S  X  Hi.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir,  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.      Common    lump    lime    per    180-lb.    net. 

Montreal  quotes  sand,  stone,  gravel  and 
lump  lime  per  ton.  Lime  and  tile  are  de- 
livered ;  cement,  sand,  gravel  and  stone,  on 
siding ;  brick  f.o.b.  plant ;  steel  and  pipe 
at  warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadian 
dollar  stands  at  96.38  cents).  Bag  change 
is  80c.  per  bbl.  Discount  of  10c.  per  bbl. 
for  payment  within  20  days  from  date  of 
shipment.     Steel  pipe  per  100  ft.  net. 


The  minimum  price  of  structural  steel 
shapes  and  reinforcing  bars,  at  the 
Pittsburgh  mills,  is  practically  confined 
to  $1.40  per  100  lb.  on  large  tonnages. 
The  nominal  quotation  of  $1.50  on  the 
part  of  certain  independent  manufac- 
turers has  made  it  increasingly  difficult 
to  purchase  at  the  recent  price  of  $1.3.5 
@$1.40.  Steel  shapes  are  quoted  at 
,  $2.26  as  against  $2.91  in  Minneapolis 
warehouses;  reinforcing  bars  at  $2.56 
as  compared  with  $2.81  per  100  lb.  last 
week.  Seattle  quotes  structural  rivets  at 
$3.75  reduced  from  $4  ^er  100  lb.  Cast- 
iron  pipe  up  $5  per  ton  in  Seattle ;  slight 
advance  in  Chicago.    Advance  of  $1  per 


Changes  Since  Last  Week 

M.  ft.  on  Douglas  fir  in  San  Francisco. 
Linseed  oil  down  3c  in  Minneapolis  and 
advanced  2c.  per  gal.  (5  bbl.  lots)  in 
San  Francisco. 

Dealers'  prices  on  portland  cement  in 
carload  lots,  f.o.b.  Montreal,  are  quoted 
at  $2.40  shipped  by  rail  from  the  mill 
and  at  $2.45  per  bbl.  by  tramway.  Con- 
sumers' prices  quoted  at  $2.70  f.o.b. 
railway  siding  and  $2.73  f.o.b.  tram- 
way. Prices  to  consumers  in  less  than 
carload  lots  are  quoted  at  $3  per  bbl.  at 
the  warehouse  and  $3.38  on  the  job.  All 
prices  are  net,  not  including  bag 
charges,  discount  for  cash  or  Govern- 
ment sales  tax. 


A  total  of  386  mills  reporting  to  the 
National  Lumber  Manufacturers'  Asso- 
ciation for  the  week  ending  Mar.  4, 
show  177,466,413  ft.  of  lumber  cut;  176,- 
745,070  ft.  shipped  and  orders  for  176,- 
022,065  ft.  b.m.  Production  stands  at  25 
per  cent;  shipments  at  25 J  per  cent  and 
orders  at  about  28  per  cent  below 
normal. 

Seattle  reports  building  construction 
greatly  increased;  unemployment  situa- 
tion also  visibly  improved  during  the 
last  week.  Common  labor,  non-union,  is 
obtainable  in  Dallas  at  25c.  as  against 
the  old  rate  of  35c.  per  hr.  Chicago 
building  trades  accept  new  wage  cut. 
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Tablet  to  Alfred  Noble 

IT  WAS  a  fine  thing:  for  the  American  Institute  of 
Consulting  Engineers  to  put  a  tablet  commemorative 
of  Alfred  Noble  in  the  Engineering  Societies'  Building. 
No  civil  engineer  of  recent  years,  probably  no  civil  engi- 
neer in  American  annals,  fa.stened  himself  so  securely 
in  the  .sympathies  of  American  engineers.  He  was  not 
merely  a  great  engineer,  but  a  kind-hearted,  high- 
thinking  and,  above  all.  a  modest  man.  So  outstanding 
were  his  qualities  that  for  the  last  dozen  years  of  his 
life  he  was  accorded  the  place  of  leadership  by  his  fel- 
low engineers  with  none  to  dispute  his  position.  Had 
there  been  no  tablet  to  him,  his  engineering  works 
would  have  proclaimed  his  greatness,  but  they  could  not 
have  told  future  generations  of  the  esteem  and  affection 
in  which  he  was  held  by  his  contemporaries.  This  the 
new  tablet  will  do.  It  is  an  expression  of  regard  that 
will  pass  to  coming  generations  the  feeling  of  his  own 
age  toward  a  great  American  engineer. 

The  Monument  Proposal 

LAST  week's  unveiling  of  a  tablet  to  Alfred  Noble  sug- 
>  gests  inquiiy  as  to  the  fate  of  the  project  to  erect 
a  monument  to  him  in  Washington.  It  was  a  worthy 
proposal.  It  would  not  only  have  done  honor  to  one  de- 
serving of  it,  but  would  have  been  a  symbol  of  the  pub- 
lic sen'ice  rendered  by  engineering.  We  understand 
that  the  increase  in  costs  has  pushed  into  the  future  the 
realization  of  the  project.  It  should  not  be  dropped. 
The  tablet  in  New  York  does  not  take  the  place  of  the 
monument.  The  former  speaks  only  to  engineers.  The 
monument  would  express  the  importance  of  engineering 
to  the  whole  public. 

Engineering  Memorials 

IT  IS  gratifying  to  learn  that  the  United  Engineering 
Societies,  operating  the  Engineering  Societies'  Build- 
ing in  New  York,  is  encouraging  the  erection  of  me- 
morials in  the  building,  and  that  it  has  adopted  rules 
to  insure  the  maintenance  of  harmony  and  of  artistic 
standards.  In  this  countrj'.  we  are  not  sufficiently  mind- 
ful of  the  past.  We  have  grown  so  rapidly  that  prece- 
dents have  been  quickly  supplanted.  In  fact  we  have 
prided  ourselves  that  we  are  not  bound  by  precedent. 
Undoubtedly  it  is  necessan-  and  wise  to  adapt  ourselve.s 
to  changing  conditions,  but  nevertheless  we  stand  on  the 
shoulders  of  the  past  and  daily  use  its  store  of  knowl- 
edge and  experience.  We  should  do  honor  to  its  achieve- 
ments, pay  onr  respects  to  its  pioneers  and  draw  in- 
spiration from  its  victories.  Memorials  in  the  .wcieties' 
building  will  help  accomplish  these  ends. 

Not  only  are  tablets  to  be  encouraged,  but  other  forms 
of  reminders — such  as  busts  and  paintings — as  well. 
Event,s  as  well  as  men  are  to  be  celebrated. .  Already 
it  ha«  been  suggested  that  there  should  be  tablets  to  the 
entrineering  regiments  which  served  in  the  great  war — 
»  fitting  subject  in  a  fitting  place. 


There  should  be  a  steady  re.spon.se  as  the  years  go 
by  to  the  encouragement  of  the  United  Engineering 
Societies. 

Wayside  Gravel  Pits 

GRAVEL  production  from  wayside  pits  for  road 
building  is  receiving  the  fire  of  commercial  produc- 
ers. They  charge  that  where  the  practice  has  been 
followed,  particularly  by  highway  departments  doing 
force  account  work,  true  costs  are  .seldom  disclosed  and 
that  inferior  material  is  produced.  Two  articles,  by 
J.  A.  Prior  and  H.  J.  Kuehling,  published  last  week 
and  in  this  issue,  touch  somewhat  on  both  cost  and 
quality  of  product  from  local  pit.s.  Production  cost  is 
really  not  a  factor  of  the  problem.  With  freight  rates 
against  them  the  commercial  producers  have  no  chance 
in  cost  competition  with  local  pits.  It  is  cost  of  gravel 
in  the  road  that  counts  with  the  highway  official  and 
so  long  as  freight  rates  put  a  handicap  of  hundreds  of 
dollars  per  mile  of  road  on  all  gravel  that  has  to  be 
hauled  by  railway  car,  the  probable  higher  production 
cost  of  wayside-pit  practices  will  be  regarded  with  equa- 
nimity. There  is  point,  obviously,  to  the  charge  that 
quality  is  inferior  because  these  local  developments  have 
neither  the  equipment  nor  the  skilled  direction  of  the 
commercial  plants.  This  chance  of  inferiority  increases 
as  screening  and  washing  l^ecome  necessaiy  at  local 
pits.  Pit  practices  are  not  abstruse,  however,  and 
there  are  few  instances  where  gravel  production  for 
concrete  aggregate  cannot  be  confidently  undertaken. 
In  brief,  the  commercial  sand  and  gravel  producer  has 
to  accept  the  handicap  of  haulage  costs  which  a  per- 
manent plant  location  imposes,  or  he  has  to  become  a 
peripatetic  producer  with  portable  plants  moving  to 
where  construction  is  going  on.  Is  not  this  last  alter- 
native the  solution  of  the  gravel  producer's  problem 
of  finding  a  market  in  ropd  wo-k? 

High-Head  Impulse  vs.  Reaction  Wheels 

INTEREST  in  the  water  wheels  installed  at  the  Caribou 
Plant,  described  on  another  page,  does  not  center 
entirely  in  the  fact  that  they  arc  the  largest  impulse 
turbines  ever  built  but  also  in  the  selection  of  this  type 
of  wheel  in  preference  to  the  reaction  turbine,  which 
has  so  rapidly  come  to  the  front  of  late  for  high  beads. 
U'hile  no  reaction  wheel  has  been  built  for  so  high  a 
head  as  at  Caribou,  the  development  has  been  in  that 
direction  and  such  a  wheel  wa,s  seriously  considered  in 
this  design.  Final  decision  in  favor  of  the  impulse 
wheel  was  made  on  account  of  its  probable  greater 
reliability,  simplicity  and  readiness  of  renewal,  in  spite 
of  the  lower  first  cost  and  higher  effici(*ncy  of  the 
reaction  turbine.  Where  so  much  power  is  concentrated 
in  one  unit,  particularly  in  a  location  so  remote  as  is 
common  in  the  Pacific  Coast  plants,  the  considerations 
that  favored  the  impulse  wheel  outweigh  the  gains  due 
to  slightly  greater  efficiency  and  less  cost. 
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Ingenious  Railroad  Location 

THE  way   in  which  the  contractor  works  out  the 
transportation  problem  on  a  remote  job  may  easily 
make  the  difference  between  profitable  and  a  losing  ven- 
ture.    The  need,  therefore,  for  an  accurate  analysis  of 
transportation  conditions  increases  with  the  inaccessi- 
bility of  the  scene  of  operations.    While  there  is  room 
for  wide  difference  of  opinion  in  the  solution  of  a  com- 
plex transportation   situation,  fundamentally   there  is 
always  a  right  and  a  wrong  way  in  which  to  attack 
the  problem.     It  is  always  a  safe  course,  for  example, 
to  search  for  and  utilize  the  natural  advantages.     On 
the  Caribou  project,  survey  parties  tried  to  locate  a  con- 
.struction    railroad    around   the  face   of   a   high    cliff. 
There  were  reasons  why  the  line  should  be  kept  near 
a  certain  level,  but  construction  along  this  level  would 
be  costly  and  blasting  would  interfere  with  the  opera- 
tion of  an  important  power  flume  that  wound  around 
the  cliff  for  11  miles  at  about  the  same  level.    In  other 
words,  the  problem  seemed  the  more  difficult  because 
of  the  flume.    However,  the  plan  finally  evolved  was  to 
build  the  railroad  on  a  trestle  over  the  flume,  thereby 
avoiding   rock    excavation    altogether   and  >  using    two 
miles  of  flume  for  floating  the  trestle  timbers,  without 
transportation  cost,  to  the  exact  spot  desired.     Often 
the  practical  eye  will  find  natural  advantages  where 
none  are  readily  apparent  but  the  acme  of  ingenious- 
ness  is  to  turn  to  advantage  that  which  at  first  appears 
as  an  obstacle. 

An  Episode 

ROMANCE— that  is,  the  extraordinary,  the  different, 
.    the  adventurous — is  the  commonly   accepted  per- 
quisite of  engineering.     Most  engineers,   to  be   sure, 
rarely  experience  it.    Their  daily  work  is  as  the  daily 
work  of  other  men,  pleasant  and  absorbing  if  they  like 
and  are  suited  to  it,  mere  drudgery  if  they  have  missed 
their  vocation.    Once  in  a  while,  though,  there  breaks 
through    the    clouds    of    practicality    a    ray    of    pure 
i-omance,  the  kind  the  story  book  writers  delight  to 
tell  about  and  so  few  engineers  realize.     The  Caribou 
job  brings  one  such  to  mind.     The  scene  is  the  super- 
intendent's office  in  the  mountain  camp  at  the  end  of 
that   twenty-mile   line  of   tunnels,   reservoirs,   inclines 
and  construction  road.    The  telephone  rings  and  word 
comes  that  ten  miles  away  in  the  wettest  of  the  wet 
tunnels  a  pump  has  broken.    It  is  nine  o'clock  at  night 
and  the  foreman  says  that  he  can  keep  the  water  down 
to  safe  limits  until  about  four  the  next  morning;   if 
a  new  part  is  not  in  place  by  then  they  will  have  to 
abandon  the  heading.    The  superintendent  gets  busy  on 
the  phone.     The  machinist,  in  the  main  camp,  hasn't 
the  broken  part  but  in  two  hours  time  he  can  make 
one,  provided  he  can  get  together  the  men  who  have 
gone  off  work.     The  construction  train   is  somewhere 
along  the  line;  it  is  located  and  ordered  back  to  the 
machine  shop,  with  flat   car  and   steam  up  ready  to 
start  as  soon  as  the  new  part  is  put  aboard.    Schedules 
are  rapidly  worked  out  and  men  assigned  to  each  of 
the  two  inclines,  shut  dovm  for  the  night,  where  the 
car  has  to  be  lifted  up  the  thousand  or  more  feet  to 
the  upper  level.    Repair  men  are  rushed  to  the  tunnel 
itSelf  to  put  together  the  broken   pump.     Meanwhile 
bulletins  from  the  sump,  the  machine  shop,  the  inclines 
and  the  railroad  piece  together  the  procedure  that  will 
keep  the  water  dovra.   'The  activity  of  many  men,  all 


working  to  a  common  end,  centers  here  in  this  little 
room  where  one  man,  seeing  the  job  as  a  whole,  justifies 
his  position  as  directing  head.  A  common  enough 
episode,  perhaps,  but  of  the  very  essence  of  engineering 
and  one  in  which  even  the  prosaic  engineer  may  recog- 
nize some  of  the  elements  of  romance. 

Fire  Resistance  Obligations 

EXPOSURE  fires  of  such  magnitude  as  that  in  the 
Burlington  Building  in  Chicago  are  sufficiently 
rare  to  cause  some  concern  when  they  do  occur.  Queries 
as  to  the  sufficiency  of  our  fire-protection  practice 
naturally  arise  when  a  modern  building,  which  satisfies 
any  accepted  requirements  of  city  code  or  underwriters' 
rulings,  is  gutted  of  its  contents  in  less  than  an  hour. 
The  disposition  may  well  be  to  inquire  whether  after 
all  wire-glass  should  not  be  required  in  front  as  well 
as  in  rear  exposures  to  guard  against  the  risk  of  burn- 
ing structures  across  a  street.  In  this,  as  in  all  other 
fire  protection  questions,  a  reasonable  attitude  must  be 
taken.  It  must  be  recognized  that  absolute  protection 
against  fire  is  impossible  and  that  the  ideal  fire-resis- 
tant vault  cannot  be  duplicated  in  a  building  in  which 
people  must  live  or  work.  Furthermore  there  is  an 
economic  limit  beyond  which  protection  against  the 
occasional  danger  cannot  be  carried.  Wire-glass  on 
street  fronts  would  decrease  exposure  risk  but  whether 
enough  to  warrant  its  imposition  by  law  is  certainly 
doubtful.  Rather  does  it  seem  that  improvement  in 
codes  and  laws  must  be  expected  in  the  removal  or 
restriction  of  those  structures  which  menace  their  bet- 
ter built  neighbors.  Is  it  wiser  to  require  the  owner 
to  erect  a  building  safe  against  any  possible  danger 
that  his  neighbor  may  invite,  or  all  owners  to  reduce  the 
hazards  to  which  they  subject  adjoining  property? 

Rates  a  World-wide  Problem 

AMERICAN  railroad  men  will  be  interested  to  learn 
L  that  their  British  brethren  are  grappling  with  prob- 
lems ver5''  like  their  own.  British  business  men  are  now 
working  for  a  reduction  of  railway  rates  to  a  general 
level  50  per  cent  above  prewar  figures  with  rates  on 
small  lots  100  per  cent  above  prewar.  The  railways 
would  like  assurance  that  such  reductions  will  stimulate 
traffic.  They  are  told  that  the  lower  rates  viay  stimu- 
late traffic  but  that  the  present  rates  will,  in  all  prob- 
ability, take  away  some  that  they  now  enjoy.  This 
"assurance"  does  not  seem  to  have  aroused  great  enthu- 
siasm on  the  part  of  the  railways.  Freight  in  the  Uni- 
ted Kingdom  is  seeking  the  highways.  Hardware,  we 
are  told,  is  now  being  distributed  from  Manchester  by 
road  up  to  a  distance  of  40  miles.  Cotton  in  large  vol- 
ume travels  by  road  from  Liverpool  to  Manchester. 
Dundee  firms  have  diverted  from  25  to  80  per  cent  of 
their  traffic  to  sea  and  highway.  So  great  have  these 
defections  become  that  the  railways  are  now  pressing 
for  authority  to  engage  in  highway  transportation.  This 
is  opposed  by  some  of  the  business  organizations  but 
there  seems  to  be  a  feeling  that  such  a  step  would  be 
reasonable  and  might  lead  to  an  effective  co-ordination 
of  rail  and  highway  transportation  that  would  make 
for  the  general  economic  advantage.  Sooner  or  later 
we  too  shall  find  ourselves  turning  toward  the  creation 
of  a  national  transportation  machine  that  will  link  up 
effectively,  each  in  its  proper  place,  the  railroads,  the 
waterways,  and  the  highways  of  the  United  States. 
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Staking  Out  the  Airways 

IN  THE  March  2  issue  of  the  Engineering  Neivn- 
Rccord  it  was  reported  that  the  board  of  directors  of 
the  Chamber  of  Commerce  of  the  United  States  had 
authorized  the  appropriate  department  of  the  chamber 
•o  urge  legislation  looking  to  the  promotion  and  regula- 
tion of  commercial  air  transportation.  The  personnel 
of  the  advisory  committee  that  recommended  this  action 
appears  to  indicate  that  it  is  the  product  of  hard-headed 
business  tho-jght  rather  than  of  visionary  enthusiasm. 
That  the  step  is  timely  is  indicated  by  the  almost  simul- 
taneous announcement  of  a  corporation  which  plans  to 
engage  in  air  transportation  on  a  large  scale  as  a  com- 
mercial enterprise.  Sooner  or  later,  of  course,  air  trans- 
portation must  submit  to  the  yoke  of  federal  regulation. 
Much  is  to  be  gained,  therefore,  by  laying  dowTi  now 
a  broad  and  soundly  coTiceived  foundation  upon  which 
to  develop  as  the  industry  progresses  an  effective  code 
of  air  regulations  designed  to  meet  both  governmental 
and  commercial  requirements.  Such  a  course  will  make 
for  genuine  and  uninterrupted  progress  and  will  make 
it  possible  to  avoid  a  repetition  of  the  harrassing 
and  wasteful  confusion  that  has  attended  the  imposition 
of  governmental  regulation  on  our  railroads  and  other 
public  utilities.  In  such  matters  the  stitch  in  time  may 
save  ninety  and  nine. 


Changes  in  Sewage-Works  Plan  at 
Indianapolis 

ALTERED  conditions  of  financing  and  increased 
L  knowledge  of  sewage  treatment  no  doubt  contributed 
largely  to  the  decision  of  the  Indianapolis  Board  of  Sani- 
tarj-  Commissioners  to  treat  screened  sewage  by  the 
activated-sludge  proces.s — but  for  only  half  of  the  year — 
instead  of  adopting  filters  and  humus  tanks  for  the  sec- 
ondary process,  as  advised  by  George  W.  Fuller  in  1917. 
C.  H.  Hurd,  in  an  article  elsewhere  in  this  issue,  esti- 
mates that  the  change  will  save  $1,000,000. 

Mr.  Kurd's  experiments  on  barrel  screens,  placed 
tandem,  three  in  a  channel,  followed  by  a  concentrate  or 
sludge  thickener,  have  convinced  him  that  30  per  cent 
of  the  solids  can  be  removed  if  the  sewage  comes  to  the 
screens  without  pumping  or  other  undue  agitation.  His 
apparatus  is  old  in  the  paper  mill  industry.  Mr.  Fuller 
estimated  a  10-per  cent  removal  by  screens,  although 
he  stated  that  higher  percentages  of  removal  were  pos- 
sible with  sewages  containing  trade  wastes  carrying 
suspended  matter  of  relatively  large  size,  a  cx)ndition 
usually  existing  in  Indianapolis  sewage  because  of  the 
packing-hou.se  industrj'. 

Full  advantage  has  been  taken  of  the  fact,  which  Mr 
Fuller  recognized,  that  the  White  River  can  care  for  a 
clarified  sewage  half  the  time.  Closing  down  the  acti- 
vated-sludge plant  half  of  the  year  will  reduce  operating 
coHts  by  saving  aeration  charges  and  will  simplify  the 
sludge-disposal  problem.  Moreover,  the  plant  has  been 
80  designed  that  no  pumping  ia  necessary  to  put  the 
sewage  through  the  screen.s  or  primary  clarification 
process. 

Five  years  ago  much  was  made  of  the  recovery  of 
nitrogen.  Now  with  a  dull  or  no  market  for  fertilizer 
and  the  sludge-drying  problem  not  fully  solved,  it  is 
significant  that  the  activatod-sludge  tnatmenf  is  still 
looked  on  with  favor.  The  numernus  fiiginerrs  who 
have  stood  on  the  banks  of  the  Houston  Ship  Channel 


at  the  outlet  weir  of  the  activated-sludge  plant  at  Hous- 
ton, Tex.,  and  noted  the  cry.'ital  clearness  of  the  effluent, 
could  not  but  be  favorably  impressed  regardless  of  the 
fact  that  the  sludge  dewatering  and  fertilizer-recovery 
problem  had  not  been  solved. 

The  Indianapolis  results  with  both  the  new  type  of 
sewage  screens  and  the  activated-sludge  process  will  be 
awaited  with  interest  by  the  sanitary  engineer.  Inter- 
est is  heightened  and  expectations  increa.sed  by  the  fine 
laboratory  and  experimental  equipment  wisely  provided 
by  the  Board  of  Sanitarj'  Commissioners. 


Morris  Canal  Abandonment  and  New 
Jersey  Water  Supplies 

ABANDONMENT  of  the  Morris  Canal  in  New  .Jer- 
isey,  provided  for  in  legislation  noted  in  this  week's 
news  section,  means  more  than  the  final  obsequies  over 
another  disused  inland  watenvay.  Wisely  and  iustly 
consummated,  the  negotiations  for  abandonment  would 
greatly  simplify  some  of  the  business  and  political  factors 
entering  into  a  solution  of  the  water-supply  problems  of 
the  New  Jersey  Metropolitan  District  in  accordance  with 
any  one  of  three  of  the  four  plans  outlined  in  the  report 
by  Allen  Hazen,  abstracted  and  commented  on  editorially 
in  our  issue  of  March  16.  Canal  abandonment  in  favor 
of  the  state  would  increase  the  safe  yields  from  these 
projects,  since  because  of  the  canal  claims  Mr.  Hazen's 
estimates  were  lessened  by  amounts  which,  although 
small  compared  with  his  totals,  are  considerable  daily 
quantities  of  water. 

More  significant  than  the  amount  of  water  involved 
is  the  removal  of  a  long-standing  source  of  contention 
in  the  State  Legislature  and  in  the  municipal  water 
problems  of  northeastern  New  Jersey  that  would  result 
from  a  wi.se  and  just  outcome  of  negotiations  for  the 
abandonment  of  the  Morris  Canal.  Such  an  outcome 
would  give  the  State  of  New  Jersey  and  its  most  impor- 
tant group  of  municipalities  a  better  chance  than  has 
existed  since  the  failure  to  adopt  the  recommendations 
of  the  State  Water  Supply  Commission  report  of  1884 
to  work  out  a  joint  water-supply  project  that  would 
provide  adequately  and  cheaply  for  the  needs  of  the 
New  Jersey  Metropolitan  District  for  .50  to  100  years  to 
come.  This  would  need  to  be  followed  by  the  acquisi- 
tion for  the  district  of  sources  af  water  supply  de- 
veloped and  now  owned  and  operated  by  the  East  Jersey 
Water  Co.  and  its  associates,  partly  under  Cover  of  these 
ver>-  Morris  Canal  rights.  These  private  interests  are 
entitled  to  just  compensation  for  doing  what  the  state 
and  the  municipalities  failed  to  do  in  the  way  of  pro- 
viding water  supplies.  It  is  believed  by  many  that 
attempts  to  monopolize  the  water  supply  of  th«  New 
Jersey  Metropolitan  District  have  not  been  so  profita- 
ble as  was  expected  and  that  this,  together  with  the 
gradual  extension  of  the  state  control  of  sources  of  wafer 
supply  and  of  charges  for  wafer,  combine  to  make  the 
allied  interests  quite  willing  to  accept  a  fair  value  for 
their  wafer  properties  in  northeastern  New  Jersey. 

The  New  Jersey  situation  pre.senfs  an  opportunity 
for  broad-minded  co-operation  by  state  and  municipal 
interests  on  the  one  side  and  private  interests  on  the 
other  to  end  a  conflict  that  has  lasted  forty  years  and 
that  should  no  longer  be  continued  in  a  field  so  important 
to  municipal  life,  health  and  prosperity  as  that  of  public 
water  supply. 
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High  Head  Impulse  Wheels  at  New  Feather  River  Plant 

Caribou  Hydro-Electric  Plant  in  California  Has  Two  30,000-Hp,  Impulse  Turbines  Under  1,008  Ft.  Head- 
Water  Brought  From  Headwater  Reservoir  by  Tunnel,  River  and  Pipe 


In  the  Caribou  hydro-electric  plant  on  the  Feather 
River  in  California  there  is  an  excellent  example  of 
Western  water-power  practice,  both  in  the  pioneer  na- 
ture of  the  construction  and  in  the  development  of  flow 
and  head  through  a  series  of  reservoirs  and  tunnels. 
The  plant  is  described  here  in  two  articles,  the  first  on 


the  general  features  by  a  member  of  the  staff  of  the 
firm  which  designed  and  built  it  and  the  second,  on  the 
complications  surrounding  the  early  construction,  by  a 
member  of  the  staff  of  this  journal.  In  the  "From  Job 
and  Office"  section  of  this  issue  will  be  found  some 
further  notes  on  the  construction  of  the  plcunt. — Editor. 


General  Features  of  Design  of  the 
Caribou  Plant 

By  Albert  A.  Northrop 

with  Stone  &  Webster,  Inc..  Boston.  Mass. 

AS  A  PART  of  the  consecutive  development  of  the 
IX  Feather  River  in  California  the  Great  Western 
Power  Co.  has  recently  completed  the  initial  develop- 
ment of  the  Caribooi  hydro-electric  plant  by  the  installa- 
tion of  two  30,000-hp.  double-hung  impulse  turbines 
operating  under  1,008  ft.  head.  The  final  capacity  of 
the  power  house  will  be  six  similar  units.  The  work 
included  building  a  dam,  driving  two  tunnels  and  the 
construction  of  an  inclined  penstock,  partly  in  pipe  line 
and  partly  in  tunnel  as  well  as  the  construction  and 
equipping  of  the  power  house  proper,  all  in  a  remote 
district  to  which  new  railways  and  roads  had  to  be  built. 

The  Feather  River,  second  largest  in  potential  power 
of  the  four  big  California  streams,  rises  in  the  Sierra 
Nevada  Mountains  in  Plumas  County,  some  200  miles 
north  of  San  Francisco.  It  flows  west  and  then  south 
for  140  miles  until  it  joins  the  Sacramento  in  the  broad 
and  gently  sloping  Sacramento  Valley.  The  upper  half 
of  the  stream  contains  about  640,000  potential  horse 
power  in  a  total  fall  of  a  little  less  than  5,000  ft. 
A  mining  venture  was  the  forerunner  of  the  first 
Feather  River  power  plant.  To  furnish  water  under  a 
high  head  for  hydraulic  sluicing  operations,  a  tunnel 
was  driven  through  the  mountain  to  connect  the  two 
ends  of  a  great  bend  of  the  river.  When  California 
made  hydraulic  sluicing  unlawful,  in  order  to  save  her 
rivers  from  filling  with  silt,  the  Great  Western  Power 
Co.  purchased  the  tunnel,  together  with  the  water  rights. 
At  this  site  they  built  the  Big  Bend  hydro-electric  sta- 
tion in  1909  with  an  installed  capacity  of  87,000  hp. 

Four  years  later  a  storage  reservoir,  holding  300,000 
acre  feet,  was  created  high  up  in  the  mountains  to  regu- 
late the  flow  of  the  stream  near  its  headwaters.  An 
earth  dam  was  built  across  the  north  fork  of  the  river 
at  a  place  called  the  Big  Meadows,  about  35  miles  up 
stream  from  the  Big  Bend  plant.  There,  at  an  eleva- 
tion of  approximately  a  mile  above  the  sea,  a  reservoir 
called  Lake  Almanor,  was  formed  covering  15,500  acres 
of  almost  level  ground.  The  lake  is  fed  from  a  drain- 
age area  of  504  square  miles  of  snow  topped  mountains. 

With  this  great  store  of  water  an  accomplished  fact, 
the  development  of  the  entire  stream  became  commer- 
cially attractive.  Seven  power  plants  are  planned,  which 
will  utilize  85  per  cent  of  the  4,285  ft.  fall  in  the  75 
miles  from  the  Big  Meadows  reservoir  to  Oroville,  and 
will  develop  a  total  of  640,000  hp. 

The  Caribou  plant,  jthe  second  of  these,  is  about  25 
miles  above  Big  Bend  and  10  miles  below  Big  Meadows 


reservoir.  It  is  some  200  miles  north  by  northeast  of 
San  Francisco  near  the  main  line  of  the  Western  Pacific 
Ry.  at  Belden,  Plumas  Co.,  Cal.  A  ten-mile  construc- 
tion railroad  runs  from  this  station  to  the  power  house. 
The  plant  has  an  installed  capacity  of  60,000  hp.  with 
space  provided  for  another  30,000-hp.  electric  unit  in  the 
present  power  house.  Eventually  the  power  house  will 
be  doubled,  additional  tunnels  driven  and  a  total  of 
130,000  hp.  developed  at  this  location. 


LOCATION  OF  CARIBOU  TUNNELS  AND  POWERHOUSE 

As  stated,  *^he  water  is  led  from  the  Big  Meadows 
reservoir  to  the  power  house  by  means  of  tunnels.  The 
first  tunnel  taps  the  floor  of  the  reservoir  and  leads  the 
water  under  about  250  ft.  of  corver  to  a  neighboring 
valley.  Here  it  discharges  from  the  tunnel  and  joina 
the  existing  creek,  flowing  with  it  for  six  miles  of 
gentle  slope  until  it  reaches  the  lower  end  of  a  broad 
expanse  of  meadow  land  into  which  the  valley  widens. 
Where  the  valley  narrows  again,  just  before  the  stream 
plunges  into  a  steep  walled  canyon,  a  simple  earth-filled 
dam  is  placed.  This  forms  the  Butt  Valley  reservoir 
some  two  miles  in  length  from  which  the  water  passes 
into  the  second  tunnel,  leading  direct  to  the  power  house 
and  the  wheels. 

The  general  layout  of  the  project  then  is  first,  the 
two  mile  tunnel,  which  taps  the  lake;  a  conveniently 
located  valley  that  serves  as  an  open  canal  for  six  miles; 
a  small  earth  dam  to  form  a  secondary  reservoir;  a 
second  tunnel,  also  about  two  miles  long,  and  at  its 
lower  end  the  penstock  and  power  house. 

Big  Meadoius  Reservoir. — The  Big  Meadows  reservoir, 
La];e  Almanor,  was  created  in  1913,  four  years  after  the 
construction  of  the  Big  Bend  plafit.  It  was  made  by 
sluicing  into  place  an  earth  dam  600  ft.  long.  This 
formed  a  lake  with  a  surface  area  of  15,500  acres,  an 
average  depth  of  19.5  ft.  and  a  capacity  of  300,000  acre 
feet.  The  topography  at  the  dam  site  will  permit  the 
crest  to  be  raised  28  ft.  higher.  This  would  provide  for 
storage  of  1,250,000  acre  feet  with  a  surface  area  of 
27,000  acres.  The  average  yearly  run-off  from  the  504 
square  miles  of  drainage  area  above  the  dam  is  842,000 
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acre  feet,  so  that  raising  the  dam  to  the  full  additional 
height  of  28  ft.  would  only  serve  the  purpose  of  conserv- 
ing the  occasional  floods  and  thus  obtain  a  more  nearly 
uniform  flow. 

At  the  time  of  creating  the  reservoir,  the  question 
of  its  probable  water-tightness  was  carefully  inves- 
tigated. The  rock  in  this  general  region  is  broken  and 
is  far  from  water-tight.  It  was  found,  however,  that 
the  volcanoes  of  the  region  had  spread  a  blanket  of 
volcanic  ash  from  8  to  10  ft.  thick  and  so  extremely  fine 
as  to  be  water-tight.  With  this  impervious  covering  to 
line  the  reservoir  and  a  safe  earth  dam,  unusually  broad 
of  base,  the  success  of  the  reservoir  was  assured. 

Tunnel  No.  1. — Tunnel  No.  1,  leading  from  the  reser- 
voir to  the  intermediate  valley,  is  11,200  ft.  long  with 
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Even  before  the  headings  were  started  from  the 
shafts,  trouble  was  anticipated  from  water  accumulating 
at  the  downstream  headings.  To  provide  against  this 
the  junction  point  was  estimated  where  the  headings 
from  two  adjacent  shafts  would  probably  meet.  The 
up-hill  shaft  was  then  sunk  below  the  hydraulic  gradient 
far  enough  so  that  the  tunnel  could  be  driven  with  no 
grade  at  all  from  this  up-hill  shaft  to  the  estimated 
meeting  point  with  the  tunnel  coming  up  hill  along  the 
hydraulic  gradient  from  the  shaft  down  hill.  A3  this 
level  portion  was  all  below  the  hydraulic  gradient,  the 
efliciency  of  the  tunnel  was  not  impaired  and  the  in- 
filtering  water  was  made  to  run  away  from  the  heading 
to  the  upstream  shaft  without  being  pumped. 

Once  at  the  shaft,  the  water  was  handled  by  elec- 
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an  area  of  46  sq.ft.  and  is  approrximately  rectangular. 
It  has  a  slope  of  1  per  cent  and  a  capacity  of  800  sec.-ft. 
The  tunnel  has  a  concrete  floor  but  above  this  it  is  tim- 
ber lined.  Concrete  collars  for  water-breaks  are  built 
at  suitable  intervals  to  prevent  a  velocity  developing 
behind  the  timber  lining.  A  gate  at  the  lower  end, 
regulating  the  flow  through  the  tunnel,  insures  its  al- 
ways being  full  of  water  to  preserve  the  timbers  from 
decay.  About  700  ft.  of  the  tunnel  through  disinte- 
grated sandstone  was  lined  with  concrete  in.'<tead  of 
timber.  The  flow  from  the  lake  is  controlled  by  a 
7-ft.  electrically-operated  gate  at  the  tunnel  entrance. 

The  course  of  this  tunnel  passes  from  the  country 
rock  of  slate  into  what  was,  in  prehistoric  times,  an 
open  valley  but  which  centuries  ago  was  fillcrl  with  lava. 
Upon  cooling,  this  lava  opened  up  in  myriad.s'  of  cracks 
80  that  the  river,  once  flowing  in  the  v;tll<'y  below,  now 
finds  its  way  through  the  countless  cracks  in  the  lava 
itself.  It  was  in  material  of  this  kind  that  much  of  the 
tunnel  was  driven. 


trically-driven  pumps  with  a  reserve  set  of  steam  pumps 
held  in  readiness  to  start  up  on  five  minutes'  notice. 
At  one  shaft  alone,  5,000  gal.  per  min.  were  pumped  to 
the  surface  against  a  head  of  250  ft. 

Tunnel  No.  2. — The  water  which  discharges  from 
Tunnel  No.  1  flows  down  a  small  valley  for  six  miles, 
where  a  simple  earth  dam  directs  it  into  the  second 
tunnel  which  leads  to  the  brink  of  the  gorge  above  the 
power  house.  The  dam  is  about  .30  ft.  high  and  consists 
of  two  parallel  embankments  of  tunnel  waste,  dumpt'd 
from  trestles  and  filled  between  with  fine  materials 
sluiced  from  the  adjacent  hillsides. 

A  concrete  spillway  carries  the  flood  waters  around 
(me  end  of  the  dam  and  at  the  nthor  end  the  water  is 
admitted  to  the  tunnel  through  a  O-ft.  elect rirallyKOti- 
trolled  sluice  gate  installed  in  a  reinforced-concrete  gate 
house. 

The  tunnel  is  a  circular  concrete  tube  10  ft.  in  diam- 
eter with  an  area  of  78.5  sq.ft.  and  a  capacity  of  1,350 
sec.-ft.   Its  length  is  9,200  ft.,  with  slope  of  0.8  per  cent. 
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Pressure  Tunnel  and  Penstock. — At  the  crest  of  the 
gorge,  the  second  tunnel  merges  into  a  circular  pressure 
tunnel  9  ft.  8  in.  in  diameter  with  an  area  of  73.4  sq.ft. 
and  a  length  of  550  ft.  It  is  built  of  concrete,  heavily 
reinforced,  for  both  inside  and  outside  pressures.  To 
insure  absolute  water-tightness  a  diaphragm  of  A-in. 
steel  is  imbedded  as  a  central  core  in  the  circular  con- 
crete wall.  It  i?  in  effect  a  thin  steel  pipe  with  an  inner 
and  outer  concrete  cover,  each  heavily  reinforced. 

When  driving  the  tunnel,  timbering  was  put  in  where 
necessary,  leaving  sufficient  clearance  for  a  concrete 
lining  with  an  outside  diameter  of  14  ft.    The  steel  pipe, 


This  reinforced-concrete  pipe  changes  into  two  steel 
pipes  as  it  nears  the  surface  of  the  hillside.  Each  of  the 
two  steel  pipes  is  1,335  ft.  long  and  66  in.  in  diameter 
with  the  steel  ranging  from  is  to  IJ  in.  in  thickness. 
Owing  to  the  looseness  of  the  material  on  the  hillside 
back  of  the  power  house,  these  pipes  are  on  the  surface 
for  only  520  ft.,  disappearing  into  a  shaft  550  ft.  deep. 
It  is  built  on  a  slope  of  one  horizontal  to  two  and  a  half 
vertical.  In  it  the  66-in.  pipes  divide  into  the  42-in. 
pipes  which  go  directly  to  the  wheels. 

A  surge  tank  30  ft.  inside  diameter  is  built  as  a 
concrete  shaft  in  the  hillside  rising  from  the  junction 
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S  e  c  t  i  0  n  A  -A 

A  in.  thick  and  9  ft.  8  in.  in  diameter,  was  set  first 
using  30-ft.  sections  and  beginning  at  the  lower  end. 
With  the  first  30-ft.  section  fastened  in  place,  the  pipe 
served  as  an  inside  form  for  the  first  or  outer  layer  of 
concrete  lining.  Some  bracing  was  necessary  on  the 
inside  of  the  pipe  and  for  this  purpose  wood  rings  were 
used,  thus  making  it  possible  for  workmen  to  climb 
through  the  inside  of  the  pipe  during  this  stage  of  the 
work.  The  concrete  outside  the  pipe  was  poured  with 
a  minimum  thickness  of  12  in.  and  was  reinforced  where 
the  rock  walls  were  weak  enough  to  require  it.  When 
this  concrete  had  set  the  wood  rings  were  taken  out  and 
a  cylindrical  form  was  built  up  inside  the  steel  pipe, 
beginning  at  the  bottom  and  extended  a  section  at  a 
time.  This  was  braced  so  as  to  give  a  clearance  of  8  in. 
between  form  and  pipe.  The  inner  shell  of  concrete 
was  then  poured. 

Concrete  was  supplied  from  a  mixing  plant  at  the  top 
of  the  incline,  whence  it  flowed  into  place  through  chutes 
run  down  the  tunnel.  The  bottom  of  the  pressure  tunnel 
terminates  in  a  concrete  plug  from  which  three  steel 
penstocks  continue  downward.  One  of  these  is  a  stub 
capped  for  the  future  installation  of  another  30,000-hp. 
unit.  The  lower  end  of  the  steel  pipe  in  the  pressui'e 
tunnel  was  imbedded 'in  this  stub  poured  monolithic 
with  both  inner  and  outer  concrete  in  the  tunnel. 


Auxiliary  pressiTg  tank- 
Section    B-B 
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of  the  grade  tunnel  No.  2  and  the  reinforced-concrete 
pressure  tunnel.  Its  crest  at  present  is  1,130  ft.  above 
the  center  of  the  nozzles.  Eventually  it  will  be  raised 
35  ft.  higher. 

Plant  Arrangement. — The  plant  at  present  contains 
two  30,000-hp.  units  with  space  provided  and  foundation 
in  place  for  a  third  unit.  The  e.\citer  units  are  placed 
at  one  end  of  the  building.  In  the  final  installation  the 
power  house  will  be  extended  and  the  exciters  will  then 
have  three  units  on  each  side,  making  the  final  layout 
symmetrical.  Each  present  unit  consists  of  one 
30,000-hp.  generator  and  two  overhung  impulse  wheels. 
Each  wheel  has  a  capacity  of  15,000  hp.  and  is  driven 
by  an  11-in.  jet  issuing  from  a  fixed  needle  nozzle. 
There  are  but  tw^  bearings  in  the  unit.  They  carry  the 
generator  rotor  between  them  while  the  wheels  are  car- 
ried on  the  overhang  of  the  shaft  just  beyond  each  bear- 
ing. The  over-all  dimension  of  the  unit  occupies  a 
floor  space  of  30  x  40  ft. 

Impulse  Turbines. — Although  the  impulse  type  of 
wheel  was  chosen,  the  Francis  type,  or  reaction  wheel, 
was  seriously  considered,  as  the  manufacturers  stood 
ready  to  furnish  reaction  wheels  to  operate  under  a 
1,000-ft.  head.  The  choice  of  the  impulse  type  was  made 
only  after  a  careful  comparison  of  the  advantages  of 
the  lower  first  cost,  smaller  floor  space  and  higher  effi- 
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ciency  oflfered  by  the  reaction  type,  as  against  greater 
simplicity,  smaller  liability  to  wear  and  greater  ease  in 
renewing  worn  parts  inherent  in  the  impulse  type.  The 
more  rugged  impulse  type  won. 

Each  wheel,  without  the  shaft,  weighs  25  tons.  It  is 
equipped  with  21  cast  steel  buckets  each  36  in.  wide  and 
each  weighing  1,000  lb.  They  are  all  balanced  as  to 
weight  and  to  position  of  the  center  of  gravity.  Before 
leaving  the  shop  each  wheel  was  fully  assembled  to  test 
it  for  balance  and  so  accurate  had  been  its  construction 


ONE  OF  THE  IMPULSE  WHEELS  ON  THE  30.000-HP. 
CARIBOU  UNIT 

that  a  2-in.  nut  placed  in  a  bucket  on  one  side  caused  a 
complete  revolution  of  the  wheel. 

The  disc  is  approximately  11  ft.  in  diameter,  7  in. 
thick,  and  i.s  made  of  c-i!  tempered  forged  steel  of  special 
high  tensile  characteristics.  It  is  pressed  on  a  cast- 
steel  hub  and  bolted  to  it  by  means  of  reamed  bolts,  each 
machined  for  a  pressed  fit  of  50  tons.  The  hub  in  turn 
is  finally  pressed  on  the  shaft  with  a  press  fit  of  200 
tons  and  is  keyed  and  locked  in  place. 

The  shaft  is  compression  forged  of  open  hearth  steel, 
having  a  tensile  strength  of  75,000  lb.  per  square  inch. 
It  was  given  special  heat  treatment  and  was  hollow 
bored  to  insure  perfectness  of  metal.  It  is  30  ft.  long 
with  a  maximum  diameter  of  30  in.  and  a  diameter  at 
the  bearings  of  243  in.  It  weighs  26  tons,  having  been 
made  from  a  50-ton  billet. 

The  shaft  is  supported  in  twa  heavy-duty  bearings, 
each  carrying  200,000  lb.  under  full  load  conditions. 
They  are  of  the  self-aligned  babbitted  type  with  heavy 
oil  rings  and  water  cooled  shells.  They  arc  also  equipped 
with  forced  feed  which  may  be  used  in  emergency  or 
put  into  continuous  service  if  necessity  demands.    The 


bearing  is  24ii'  inches  in  diameter  by  72  inches  Ln  length. 

The  wheels,  which  revolve  at  171.4  r.p.m.,  are  entirely 
independent  in  their  control.  Each  has  its  own  needle 
control,  oil-pressure  governor,  pressure  regulator  and 
gate  valve.  The  only  point  in  common  is  that  the  fly 
balls  of  the  governors  are  driven  from  the  same  shaft. 
The  governors  are  of  the  oil  pressure  type,  equipped 
with  relay  for  hand  operation  and  remote  electrical 
switchboard  control,  load  limiting  device  to  enable  car- 
rying constant  load  irrespective  of  the  load  demand,  and 
safety  stop  which  closes  the  nozzles  in  case  of  breakage 
of  the  belt  driving  the  speed  governor. 

The  nozzles  are  erf  the  stationary  type,  needle  con- 
trolled, and  with  steel  and  bronze  wearing  rings 
throughout.  The  needle  tip  and  nozzle  throat  rings  are 
readily  renewable.  The  needle  stem  extends  directly 
backward  to  form  the  piston  rod  of  the  regulating  cyl- 
inder. The  nozzle  body  is  of  cast  steel  tested  to  750  lb. 
per  square  inch.  The  disruptive  force  tending  to  sepa- 
rate the  flanges  of  the  nozzle  hood  is  more  than  a  half 
million  pounds.  The  nozzle  opening  is  13  in.  in  diam- 
?ter.  The  inlet  is  38  in.  inside  diameter  and  is  con- 
nected to  the  penstock  by  a  long  radius  elbow  expanding 
to  the  penstock  diameter  of  42  in.  An  hydraulically 
operated  42-in.  valve  is  located  on  each  42-in.  penstock 
line  just  outside  the  power  house. 

Water  hammer,  or  increased  pipe-line  pressures,  are 
controlled  by  a  pressure  regulator  connected  to  the  inlet 
pipe  back  of  the  nozzle,  which  is  operated  by  the  gov- 
ernor directly  and  can  be  arranged  to  act  as  a  syn- 
chronous by-pass  or  a  water  saving  device. 

The  plant  was  designed  and  built  by  Stone  &  Webster, 
Inc.,  of  Boston,  through  S.  L.  Shuffleton,  its  western 
manager.  William  N.  Shannon  and  E.  C.  Macy  were 
superintendents  of  construction. 


Transportation  Problem  Paramount 
in  Plant  Construction 

r'l  LAYING  out  a  construction  program  for  the  Cari- 
bou hydro-electric  development,  every  endeavor  was 
inade  to  get  camps  established  and  have  the  labor  forces 
organized  before  the  winter  of  1919.  Although  at  an 
altitude  where  there  is  some  snow  throughout  the  win- 
ter, the  weather  is  ordinarily  such  that  a  good  deal  of 
work  can  be  done  in  the  winter  months,  provided  camps 
and  sources  of  supplies  are  established  before  the  rainy 
season  begins.  As  the  country  involved  is  very  rough, 
and  for  the  most  part  did  not  even  have  trails  that  pack 
animals  could  use,  the  fir.st  necessity  was  a  construction 
railroad.  Alternate  routes  were  surveyed  and  it  was 
finally  decided  to  build  four  separate  railroad  lines  on 
different  levels  connected  by  inclines  at  four  convenient 
points. 

While  problems  connected  with  locating  this  transpor- 
tation system  were  being  worked  out,  twelve  camps  were 
located  along  the  24-mile  stretch  from  Lake  Almanor, 
the  upper  end  of  the  conduit  line,  to  the  railroad  station 
at  Howells  where  it  was  decided  to  establish  railroad 
connection  at  the  lower  end  of  the  project.  As  soon  as 
supplies  could  be  delivered  by  pack  trains  or  otherwise, 
these  camps  were  opened  and  several  hundred  men  were 
put  to  work  at  the  critical  points. 

Spur  From  Main  Railway.— The  first  important  deter- 
mination was  the  location  of  construction  headquarters 
for  the  entire  job  at  Camp  Nine,  about  half  a  mile  from 
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the  power  house  site  and  9  miles  up  the  north  fork  of 
the  Fea+hsr  River  canyon  from  Howells.  The  Western 
Pacific  R.R.  follows  up  the  north  fork  of  the  Feather  as 
far  as  Belden,  where  it  leaves  it  to  turn  into  Indian 
River  canyon.  Decision  was  made  to  build  a  10-mile 
broad-gage  line  from  Belden  on  up  the  north  fork  and 
directly  into  the  power  house,  so  heavy  machinery  could 
be  delivered  to  the  overhead  cranes  without  rehandling. 
All  the  rest  of  the  construction  railroad  system  \  as 
made  narrow-gage. 

The  disadvantage  of  hav- 
ing equipment  on  the  job 
for  more  than  one  gage  was 
offset  by  the  fact  that  the 
narrow-gage  lines  are  ac- 
cessible only  by  inclines  and 
only  special  equipment,  of 
whatever  gage,  could  be 
taken  over  these  inclines, 
that  is,  the  cars  require 
special  freight  stops,  called  strong-backs,  at  the  rear  end, 
as  well  as  slings  in  place  of  the  ordinary  coupling.  Dis- 
tinct advantages  of  using  narrow-gage  on  the  upper 
levels  were  ( 1 )  less  first  cost,  (2)  less  time  for  construc- 
tion, (3)  easier  location  in  rough  country  than  would  be 
the  case  with  broad-gage  and,  (4)  lower  capacities  in 
hoists  than  would  have  been  required  for  handling  broad- 
gage  equipment  (the  hoists  have  a  capacity  of  20  tons). 

In  order  that  narrow-gage  cars  could  also  be  taken  to 
the  power  house  from  the  upper  levels,  a  third  rail  was 


Valley  dam  and  the  saw-mill  en  route,  the  questions  of 
where  the  two  upper  inclines  would  be  located  was 
largely  determined  by  topographical  conditions.  In  the 
case  of  the  incline  at  Camp  Nine,  however,  selecting  the 
best  location  was  not  a  simple  matter.  Several  possible 
locations  were  surveyed  and  it  was  finally  decided  worth 
while  to  build  more  than  a  mile  of  additional  track  on 
the  level  above  in  order  that  the  incline  might  follow  up 
a  ridge  or  "hog-back"  that  afforded  a  steeper  slope  at  the 

2  Miles  lon^,  Mmt.  gracie  2% 


^Howells,  on  W.P.R.R. 
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^POWER  HOUSE. 
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.SKETCH  OF  FOUR-LEVEL  CON- 
STRUCTION RAILROAD 


NARRo  s\ -UAuE.    cuiNsiKUCTION    TRAIN    ON   OLD 
BUTT  VALLEY  FLUME 

laid  on  the  ties  from  the  foot  of  the  narrow-gage  incline 
at  Camp  Nine  to  the  power  house  site.  Thus  a  saw-mill 
on  the  upper  end  of  the  work,  built  for  supplying  lumber 
for  construction  purposes,  was  able  to  deliver  lumber 
for  concrete  forms  and  timber  for  the  penstock  tunnel 
without  rehandling.  Exclusive  of  the  inclines,  the  rail- 
road system  comprised  10  miles  of  standard-gage  track 
and  11  miles  of  narrow-gage  line.  The  broad-gage  had 
a  maximum  grade  of  4  per  cent  and  45-deg.  curves.  On 
the  narrow-gage  the  grades  ran  up  .to  5i  per  cent  and 
curvatures  as  low  as  80-ft.  radius  were  used.  Fifty- 
pound  rails  were  used  throughout  both  systems.  The 
contractor's  railroad  equipment  included  six  18-ton  nar- 
row-gage locomotives  and  48  narrow-gage  cars,  as  well 
as  five  broad-gage  locomotives  ranging  from  35  to  50 
tons  in  weight. 

Locating  Imiines. — Because  the  narrow-gage  line  had 
to  connect  the  intake  and  the  penstock  line,  passing  Butt 


lower  end  and  avoided  precipitous  rock  ledges  near  the 
top.  At  its  upper  end  this  incline  terminates  at  an  old 
miner's  ditch  used  in  the  days  of  the  1849  gold  rush  and 
which  has  a  grade  of  0.25  per  cent.  The  railroad  was 
located  for  2  miles  to  follow  the  bench  built  for  thia 
ditch,  thereby  effecting  a  considerable  saving  in  time 
and  cost  of  construction. 

At  Belden  the  Western  Pacific  R.R.  is  located  on  a 
bench,  cut  in  the  south  side  of  a  narrow  canyon,  and  in 
order  to  get  the  branch  line  do^vn  to  the  stream  so  a 
crossing  to  the  north  fork  could  be  made  economically, 
two  switchbacks  had  to  be  built  almost  entirely  on 
trestles.  These  trestles  required  500,000  ft.  of  lumber. 
To  get  this  branch  railrcrad  in  to  Camp  Nine  as  quickly 
as  possible,  work  was  also  carried  on  from  the  upper 
end.  working  down  the  canyon.  Doing  this  meant  that 
equipment  and  supplies  used  at  the  upper  end  had  to  be 
transported  40  miles  from  the  railroad.  In  the  course 
of  this  circuitous  trip  they  were  rehandled  eleven  times, 
traveling  by  boat,  teams,  pack-trains  and  over  inclines 
and  newly  completed  sections  on  upper  levels  of  the  con- 
struction railroad.  This  program  paid,  however,  be- 
cause when  the  track-laying  crev.'s  met,  two  miles  of  the 
broad-gage  line  had  been  built  dowii  the  canyon  from 
the  upper  end.  The  10-mile  line  was  put  in  service  for 
freight  deliveries  direct  to  Camp  Nine,  in  100  working 
days.  The  endeavor  to  make  speed  on  the  project  was 
such  that  by  the  time  the  Howells-Camp  Nine  railroad 
was  completed,  about  2,500  tons  of  freight  had  been 
brought  in  via  the  40-mile  barge,  truck  team  and  pack- 
train  route.  This  included  materials  and  supplies  for 
camps  that  toward  the  end  of  thisperiod.  accommodated 
1,000  men.  In  order  to  relieve  the  strain  on  this  limited 
means  of  transportation,  freight  was  occasionally 
shipped  from  San  Francisco  via-  Reno,  Nov.,  to  a  branch 
line  terminal  at  Westwood,  thence  across  Lake  Almanor 
by  boat  and  finally  by  truck  and  pack  train  direct  to  the 
several  camps. 

Railroad  on  Fhnne. — A  short  distance  up  the  canyon 
from  the  top  of  the  power  house  incline,  a  flume  serving 
the  Butt  Creek  power  house  winds  around  the  brow  of  a 
high  cliff,  more  than  a  thousand  feet  above  the  stream. 
This  flume  and  power  house  were  built  about  ten  years 
ago  to  serve  the  construction  of  the  Big  Meadows  dam. 
After  searching  in  vain  for  any  economical  route  for  the 
construction  railroad,  which  was  required  at  about  the 
same  level  as  the  flume,  decision  was  made  to  build  the 
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LOOKING   UP  THE  INCLINE  AT  THE  POWEIi   liOLSK 

railroad  on  top  of  the  flume,  erecting  a  timber  trestle 
iruund  and  over  the  flume  structure  to  support  the 
track.  When  the  flume  was  built  labor  and  materials 
wure  less  expensive  than  at  present  and  fortunately, 
1  oiisiderable  blasting  was  done  so  that  the  flume  had 
ample  clearance.  Locating  the  railroad  on  top  of  the 
Hume  made  it  unnecessary  to  do  any  heavy  blasting 
along  the  line,  which  would  have  been  undesirable  from 
•he  standpoint  of  expense  and  alho  because  it  was  impor- 
tant not  to  interfere  with  the  flow  of  water  in  the  flume. 

This  .solution  of  the  problem  had  another  advantage 
'1  that  the  saw-mil!  was  located  not  far  from  the  upper 

■  1  of  tbe  flume  ajid  timbers  for  the  trestle  were  floated 

wn  the  flume,  thereby  being  delivered  free  of  trans- 
portation cost  where  needed. 

Sand  and  gravel  for  the  power  house  had  to  be 
brought  in  by  rail  from  Oroville,  85  miles  away.     No 


suitable  material  was  tound  anywhere  in  the  Feather 
River  canyon,  but  fortunately  a  gocd  gravel  deposit  was 
found  in  Butt  Creek  Valley  and  a  gravel  washing  plant 
e.stablished  there  which  supplied  sand  and  gravel  to  all 
parts  of  the  work  down  to  and  including  the  upper  end 
of  the  penstock  line.  When  it  came  to  delivering  these 
materials  over  the  long  incline  to  Camp  Nine  and  thence 
ta  the  power  hou.se,  the  cost  delivered  was  found  to  bal- 
ance that  of  the  Oroville  materials,  and  the  latter  were 
used  to  avoid  congestion  on  the  construction  railroad. 


Shandaken  Tunnel  Progressed  Nine 
Miles  During  1921 

TOURING  the  year  1921,  driving  from  12  headings,  a 
■'-^progress  of  47,367  liii.ft.  was  made  by  the  Ulen 
Contracting  Corp.  on  the  18-mile  Shandaken  tunnel  of 
the  Catskill  water  supply  system  for  New  York  City. 
The  tunnel  will  be  lined  with  concrete  and  will  have 
finished  inside  dimensions  of  10  ft.  3  in.  in  width  and 
11  ft.  6  in.  in  height.  The  year's  work  represents  291,- 
772  cu.yd.  of  rock  excavation  and  5,845  heading  shots, 
averaging  8.1  ft.  per  shot. 

Shaft  1  was  on  a  two-shift  basis  for  the  entire 
year,  two  shots  being  made  in  each  heading  every  24 
hours.  At  Shaft  3,  three  heading  shots  were  made 
each  day  with  the  exception  of  the  month  of  October, 
when  two  shots  per  day  in  each  heading  were  made. 
Shaft  4,  until  Aug.  1,  was  on  a  swing-shift  basis,  three 
shots  being  made  at  the  shaft  every  24  hours,  but  after 
this  date  two  shots  in  each  heading  were  made  each 
(lay.  Shaft  5  was  on  a  swing-shift  basis  until  Oct.  1 
and  after  this  date  was  on  a  two-shift  basis  in  each 
heading.  Shaft  6,  due  to  timbering  and  unstable  rock, 
has  been  on  a  swing-shift  basis  for  the  entire  year, 
three  shots  being  made  every  24  hours  at  this  shaft. 
At  Shaft  7  one  shot  was  made  in  the  north  heading  and 
two  shots  in  the  south  heading  each  day.  Work  was 
carried  on  continuously  for  the  entire  year  excepting 
holidays.  No  work  was  done  on  the  day  shift  on  alter- 
nate Sundays. 

The  maximum  monthly  progress  for  any  heading  on 
a  two-shift  basis  was  made  in  the  north  heading  at 
Shaft  3  during  August  when  593  ft.  was  driven  in  58 
shots,  giving  an  average  advance  of  10.22  ft.  per  shot. 
During  the  same  month  the  south  heading  at  this  shaft, 
which  was  on  a  single-shift  basis,  advanced  346  ft.  in 
29  shots  or  11.29  ft.  per  shot.  Several  shots  were  made 
in  this  heading  which  exceeded  14  ft. 

The  accompanying  table  gives  the  details  of  the  year's 
operations,  which  were  under  the  direction  of  Thomas 
S,  Shepperd,  general  manager  for  the  Ulen  company. 
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From  Job  and  Office 


Hints  That  Cut  Costs  and  Time 


For  Contractor  and  A  verage  Engineer 
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Plank  Skip  Carries  Fifty  Sacks  of  Cement 

By  G.  W.  McAlpin 

Huntington,  W.  Va. 

A  USEFUL  flat  cement-skip  is  shown  by  the  accom- 
panying sketch.  The  deck  of  this  skip  is  of  3-in. 
oak  plank  boat-spiked  to  sills  4  x  10  in.  One  4-in.  bolt 
in  each  corner  adds  stiffness.  Instead  of  links  short 
chain  lengths  are  used  to 
provide  fastening  for  a 
three-way  chain.  The  U- 
bolts  to  which  the  chains 
are  attached  are  set  in  re- 
cesses large  enough  to 
permit  the  chains  when 
slacked  off  to  fall  flush 
with  the  deck.  In  this  way 
no  obstacle  which  might 
tear  the  sacks  is  presented 
when  the  skip  is  dumped. 
The  short  chains,  being 
pliable,  will  also  pull  out  from  under  a  pile  of  sacked 
cement  more  readily  than  the  old  style  link.  The 
heads  of  the  U-bolts  are  protected  by  2-in.  oak  battens, 
which  prevent  them  catching  and  tearing  the  sacks  when 
the  skip  is  landed  on  a  pile.  The  three  chains  are  of  the 
same  length  and  fasten  by  means  of  a  large  link  to  the 
hooks  of  the  usual  three-way  chain.  The  length  of  the 
chains  permits  the  hook  in  the  three-way  chain  to  clear 
the  top  of  the  pile.  A  load  of  50  sacks  of  cement  is 
usually  carried  on  the  skips  but  as  many  as  100  sacks 
have  been  carried  without  straining  it. 


4'xio' 
Sill 


PLANK   SKIP    FOR   SACKED 

CEMENT 


Concrete  Pavement  Cut  and  Broken  Up 
With  Improvised  Machines 

By  Jxn.iAN  Montgomery 

City  Engineer,  Wichita  Palls,  Tex. 

IN   JULY,   1921,   the  City  of  Wichita   Falls,   Texas, 
granted  the  Wichita  Falls  Traction  Co.  permission  to 
lay  4,000  ft.  of  track  through  one  of  the  business  and 


FIG.    2— CONCRETE    BROKEN    WITH    600-L,B.    HAiVIMER 


residential  sections  of  the 
city.  For  about  3,400  ft. 
of  the  distance  the  street 
is  paved  with  6-in.  two- 
course  concrete  contain- 
ing light  hog  wire  in  the 
bottom  course  as  rein- 
forcement. The  other  600 
ft.  is  paved  with  3-in. 
wood  block  on  a  5-in.  con- 
crete base.  The  laying  of 
the  track  therefore  in- 
volved the  removal  of  a 
7-f  t.  strip  of  pavement  and 
repaving  after  the  track 
had  been  laid.  The  city 
issued  instructions  that 
precautions  be  taken 
against  the  injury  of  the 
pavement  on  either  side  of 
the  track  strip.  These  in- 
structions specifleally  pro- 
hibited breaking  up  the 
7-ft.  strip  until  it  had 
been  cut  free  from  the 
pavement,  though  it  was 
decided  a  cut  through  the 
2-in.  top  course  would  be 
suflicient. 

Pavement  Cut.  —  The 
work  was  let  to  a  local 
contractor  who  felt  that 
hand  picking  or  hand  chis- 
eling would  be  too  expensive  so  he  rigged  up  a  concrete 
mixer  with  an  automatic  drop  hammer  which  struck  a 
chisel  supported  by  springs  at  the  bottom  of  the  ham- 
mer leads.  (See  Fig.  1.)  The  hammer  was  raised  by 
a  walking  beam.  For  this  particular  work  a  100-lb. 
hammer  gave  the  best  results.  The  sides  of  the  7-ft. 
strip  were  marked  and  only  two  men  were  required  to 
operate  the  machine,  one  man  guiding  it  and  watching 
the  chiseling  and  the  other  man  operating  the  engine. 
The  cutting  was  slow  enough  to  allow  the  men  to  pull 
the  machine  forward  without  any  trouble. 

Breaking  Up  the  Pavement.— In  order  to  break  up 
the  pavement  after  it  had  been  cut  the  contractor  de- 
signed an  automatic  trip  hammer  which  consisted 
essentially  of  a  600-lb.  hammer  on  a  14-ft.  handle  raised 
by  a  cable  running  over  a  sheave  in  a  steel  frame  about 
16  ft.  high.  This  rig  was  also  mounted  on  a  concrete 
mixer.  (See  Fig.  2.)  The  trip  apparatus  was  attached 
to  the  hammer  by  hand,  but  the  tripping  was  auto- 
matic. The  base  of  the  hammer  handle  contained  a 
large  horizontal  screw,  one  end  of  which  was  attached 
to  the  frame  of  the  mixer.  On  the  other  end  was  a 
handle.  By  turning  this  handle  the  side  swing  of  the 
hammer  was  controlled.  Five  men  operated  this  machine. 
The  rate  of  progress  in  breaking  the  pavement  de- 
pended upon  the  chisel  machine  which  was  operated  at 
night  in  order  to  provide  enough  work  for  the 
breaking-up  machine. 


FIG.  1— IMPROVISED  CHISEL 
CUTS    2-IN.   CONCRETE 
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When  the  wood  paving  was  reached  the  blocks  were 
cut  to  the  line  with  a  sharp  axe.  After  their  removal 
the  hammer  easily  broke  the  concrete  base.  The  broken 
pavement  was  piled  on  one  side  and  served  as  a  traffic 
barricade.  Excavated  dirt  was  piled  upon  the  opposite 
side  and  used  to  cure  the  new  concrete  pavement  laid 
in  the  7-ft.  strip. 

The  work  was  done  under  the  direct  supervision  of 
the  writer,  with  J.  B.  Upchurch,  assistant  in  charge  of 
paving,  associated  with  him.  The  contractor  was  I.  H. 
Roberts,  Wichita  Falls,  Tex. 


Drift  Bolts  Driven  Under  Water 

By  D.  H.  Fleming 

Owen  Sound,  Ontario 

ON  A  dock-construction  job  being  executed  in  Owen 
Sound,  Ontario,  the  contractor  was  required  to 
place  12-in.  x  18-in.  caps  on  wood  piles  one  foot  below 
water  level.  The  caps  were  secured  to  each  pile  by 
a  li-in.  drift  bolt  36  in.  long.  To  do  this  the  caps  were 
bored  and  the  bolt  driven  close  to  the  water  level.  Then, 
to  avoid  splashing,  a  piece  of  li-in.  iron  pipe  was 
slipped  over  the  drift  bolt,  a  follower  was  inserted  and 
the  driving  completed  without  difficulty. 


Engine  Direct-Connected  to  Derrick 
Economizes  Operating  Space 

By  R.  V.  Sass 

Superintendent  of  Construction,  U.  S.  Reclamation  Service. 
Cody.  Wyoming 

ON  THE  SHOSHONE  Project  in  northern  Wyoming 
the  U.  S.  Reclamation  Service  has  constructed  a 
hydro-electric  plant  for  the  development  of  about  5,400 
kw.  The  power  plant  is  in  a  canyon  so  deep  and  narrow 
that  construction  work  was  handicapped.  Some  spe- 
cially-designed plant  proved  satisfactory  in  handling 
the  work,  and  part  of  that  plant  was  a  5-ton  derrick. 
A  guy  derrick  was  unsatisfactory  on  account  of  the 
overhead  cableway  and  concrete  distributing  chutes. 
There  was  insufficient  room  for  a  hoist  engine  in  con- 
nection with  a  stiff-leg  derrick,  so  the  derrick  herein 
illustrated  was  employed. 

The  derrick  was  of  the  stiff-leg  type  operated  by  a 
4x7  double-cylinder  engine  direct-connected  to  a 
crab  winch  with  sliding  gear.  The  mast  was  30  ft. 
long  and  the  boom  40  ft.  long.  The  boom  line  was 
rigged  to  one  drum  and  the  load  line  to  the  other.     By 


shifting  the  gears  either  drum  could  be  operated.  The 
tag  lines  were  hand-operated.  This  derrick  was  used 
in  the  e.xcavation  of  about  4,000  cu.yd.  of  material. 


Automobile  Engine  Supplies  Power  to 
Move  Freight  on  Broad-Gage  Road 

AS  A  PART  of  its  con.struction  system,  the  Southern 
California  Edison  Co.  maintains  a  two-mile  length 
of  railroad  between  Huntington  Lake  and  the  head  of 
the  2,100-ft.  incline  at  Cascada,  which  connects  with 
the  San  Joaquin  and  Eastern  R.R,  .system.  When  any 
quantity  of  material  is  being  handled  a  standard  steam 
locomotive  is  used  for  moving  it  over  this  two-mile 
stretch,  which   is  without  grade.     However,   for   long 


tXJRD  ENGINE  MOVES  STANU.AKD-i  iAiiE   KU.\T  CAK.S 

periods,  and  particularly  in  winter,  the  freight  move- 
ment is  so  light  that  to  maintain  the  licensed  crew 
necessary  to  operate  the  steam  locomotive  is  uneco- 
nomical. 

To  provide  motive  power  for  the  movement  of  light 
freight,  therefore,  a  Ford  automobile  engine  .was 
mounted  on  a  steel-frame  flat-car,  as  shown  in  the 
accompanying  illustration.  This  was  done  at  moderate 
expense  in  the  company's  own  shops. 

The  30-gal.  tank  shown  herewith  is  a  reserve  water 
supply.  It  is  set  high  .so  that  water  will  flow  by  gravity 
into  the  radiator  through  a  short  4ength  of  hose  per- 
manently attached  to  the  tank  outlet. 


UKIil'.I'K 
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Straight-Edge  With  Indicator  Discloses 
Rough  Spots  in  Pavement 

EXCEPTIONAL  smoothness  on  new  paving  on  Minne- 
."fota  highways  is  attributed  by  John  H,  Mullen, 
deputy  commissionir  and  chief  engineer  of  the  State 
Highway  Department,  to  the  use  of  a  straight-edge  on 
asphaltio  tops  and  the  use  on  concrete  pavement  of 
what  is  locally  called  a  transverse  strikeboard. 

The  accompanying  view  shows  H,  G.  Overholt,  a  Min- 
nesota inspector,  using  the  straight-edge,  which  he 
developed.  The  device  is  made  from  a  2  x  4-in.  timber. 
On  the  top,  at  the  middle,  is  a  carefully  balanced  indi- 
cator hinged  on  a  fulcrum  with  one  arm  four  times  the 
length  of  the  other.  Attached  to  the  shorter  arm  is  a 
weighted  pin  which  extends  through  a  perforation  in 
the  timber  and  rests  on  the  pavement  surface  when  in 
use.  The  pin  ha.s  free  play.  At  the  opposite  end  of  the 
indicator  is  another  pin  driven  into  the  timber  but  not 
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PAVEMENT    STRAIGHT-EDGE    WITH    INDICATOR 

attached  to  the  indicator.  When  the  straight-edge 
rests  evenly  on  a  flat  surface,  the  indicator  points  to  the 
head  of  the  stationary  pin.  When  the  straight-edge 
is  pushed  over  an  uneven  area,  the  playing  pin  raises 
or  drops  and  the  bulge  or  depression  is  indicated.  When 
more  than  i  in.  variation  in  the  10-ft.  span  is  shown, 
the  area  is  rolled  again. 

On  concrete  pavement  where  the  straight-edge  can- 
not be  used,  the  department  is  using  a  straight  board 
with  rounded  edges.  This  discloses  any  unevenness 
when  drawn  over  the  soft  concrete. 


Check  Method  of  Staking-Out  Skewed 
Concrete  Highway  Bridge  on  Curve 

By  Oliver  W.  Gatchell 

Assistant  Engineer,  State  Highway  Department,  Logan,  Ohio 

MODERN  reinforced-coTicrete  highway  bridges  built 
on  a  skew,  on  a  grade  and  on  a  curve  with  roadway 
widened  and  superelevated,  with  curbs  and  bridge  rail 
fitting  the  curve,  require  special  methods  in  the  field  for 
staking-out  and  control  of  construction.  For  example, 
let  us  take  a  bridge  of  two  40-ft.  spans  having  the  pier 
axis  skewed  45  deg.  with  the  center  line,  and  both  abut- 
ments parallel  to  the  pier  axis,  the  road'.vay  center  line 
being  on  a  20-deg.  curve  with  a  normal  16-ft.  roadway 
widened  to  24  ft.  and  superelevated  18  in.,  all  the  beams 
being  non-parallel  and  of  different  lengths. 

Statement  of  Problem. — Required  so  to  locate  skew 
abutments  and  piers  with  respect  to  the  roadway  center 
line  that  necessary  clearance  of  curbs  from  the  center 
line  is  furnished,  with  such  a  span  between  abutments 
and  pier  as  to  accommodate  beams  of  specified  varying 
lengths. 

Treatment. — Locate  and  permanently  flag  the  center 
of  curve.  With  instrument  at  any  convenient  station  on 
the  curve  establish  B,  then  the  groups  of  points  D',  G', 
F'  and  /',  which  are  chain  pins  stuck  in  the  ground  at 
1-ft.  intervals  along  the  center  line  near  where  the  radii 
through  D,  G,  F  and  J  will  intersect.  Set  up  at  B  and 
locate  the  axis  of  the  pier,  measuring  off  points  E  and  H, 
using  plan  dimensions.  From  E  and  H  with  a  steel 
tape  carefully  strike  the  small  beam  arcs  d,  f,  g  and  j, 
using  the  lengths  given,  for  the  outside  beams.  The 
remaining  condition  for  the  location  of  points  D,  F,  G 
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and  K  is  that  they  must  be  radially  distant  from  the 
center  line  an  amount  equal  to  the  clearance  between  the 
center  line  and  the  inside  of  curb,  plus  the  offset,  if  any, 
between  the  inside  of  the  curb  and  the  center  of  the 
outside  beam  at  the  abutment  neat  line.  For  this 
bridge,  at  G  and  J  this  offset  is  zero,  and  D  and  F  half 
the  width  of  the  curb,  making  the  radial  distance  to 
these  pairs  of  points  16  and  8.75  ft.,  respectively. 

To  locate  a  point,  say  D,  cut  the  beam  arc  d  by  chain- 
ing out  the  radial  distance  8.75  ft.  from  that  pin  in 
group  D'  which  lines  up  when  sighting  the  center  of  the 
curve  from  the  beam  arc  d.  F  is  located  similarly,  while 
for  the  points  G  and  J  the  chainman  holding  on  the  pin 
group  lines  a  flag  held  at  the  beam  arc  on  the  center  of 
the  curve,  all  lining  being  by  eye. 

The  sighting  process,  while  involving  a  small  amount 
of  cut  and  try,  is  nevertheless  accurate  and  the  method 
checks  itself.  All  the  outside  beams  being  of  proper 
length,  the  lengths  c-f  the  interior  beams  will  check 
closely.  The  spacing  of  interior  beams  at  abutments  is 
to  be  adjusted  to  the  field  measurements  of  DG  and  FJ 
in  preference  to  spacing  shown  on  plans.    The  staking- 


out  method  presented  confines  any  small  error  in  the 
paper  plan  to  throwing  the  abutments  and  pier  slightly 
out  of  parallel,  yet  it  furnishes  the  exact  beam  lengths 
and  prescribed  roadway  width.  Note  that  for  spans 
with  decks  on  a  heavier  grade  than  4  per  cent  the  beam 
arcs  measured  on  the  ground  should  be  shortened  the 
proper  amount.  The  method  of  staking  out  given  is  of 
general  application  to  a  skew  bridge  with  parallel  sup- 
ports on  a  curve.  The  method  was  developed  in  the  field 
and  used  by  P.  W.  Ott  and  the  writer. 


Proposal  To  Reclaim  Alkali  Lands  with  Alum 

Soils  which  do  not  "take  water"  because  of  an  excess 
of  gelatinous  silicates,  chiefly  sodium  silicate  or  water 
glass,  have  been  reclaimed  experimentally  by  the  use  of 
aluminum  sulphate.  C.  S.  Schofield,  in  the  January 
Reclamation  Record,  states  that  two  to  three  tons  per 
acre  have  shown  a  very  beneficial  effect  in  improving 
the  permeability  but  have  not  changed  the  character 
of  the  soil  as  to  its  hardness  on  drying.  With  ten  tons 
the  treated  soil  becomes  soft  and  easy  to  work.  The 
commercial  alum  is  considered  too  expensive  for  general 
use  but  there  are  numerous  deposits  of  alum  and  alum- 
bearing  rocks  and  shales  available  in  the  West. 
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Plank  Housing  Protects  Steam  Shovel 
During  Blasting  Operations 

IN  CONSTRUCTING  a  road  along  a  steep  sidehill, 
where  heavy  blasting  was  required,  engineers  of  the 
Southern  California  Edison  Co.  found  that  a  hooising  of 
2-in.  planks  in  double  thickness  around  the  steam  shovel 
used  for  mucking  was  a  great  convenience.     During 
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STEAM  SHOVEL  PROTECTED  AGAINST  FLYING  HOCK 

blasting  operations,  it  was  not  necessary  to  move  the 
shovel  thus  protected  back  as  far  as  otherwise  would 
have  been  necessai-y  to  avoid  danger  from  flying  rock 
fragments.  The  planking  also  saved  the  shovel  from 
damage  on  several  occasions  when  rocks,  loosened  by 
the  heavy  blasting,  came  down  the  steep  hillside. 


Nufana 


Cantilever  Needle  Beam  Underpins 
Brick  Wall 

By  B.  S.  Bascome 

IN  BUILDING  a  new  brick  wall  in  a  power  hou.se  at 
Warren,  Pa.,  it  was  necessary  to  underpin  the  piers 
and  pilasters  while  installing  new  units  and  equipment. 
The  major  part  of  the  work  was  carried  on  by  support- 
ing the  wall  with  posts  and  needle  beams.  In  one 
instance,  however,  it  was  found  necessary  to  resort  to  a 
cantilever  support  on  ac- 
count of  the  proximity  to 
the  wall  of  the  high-'en- 
sion  cables  leading  from 
the  .switchboard.  Refer- 
ring to  the  accompanying 
sketch:  the  reaction  of 
the  cantilever  beam  with  a 
load  cf  20.000  lb.  on  one 
end  is  taken  up  by  two 
3-in.  rods  which  are  an- 
chored to  an  8-in.  x  10-in. 
CANTILEVER  srrr-ORT  timber   held    in    place    by 

WITH   10-TON  i>OAD  ON         the  Weight  nf  a  1 3-in.  brick 
ONE  END  wall,  a  di?tanrc  of  10  ft. 

from  it.  The  construction  was  carried  on  in  connection 
with  the  installation  of  a3.000-kw.  We.stinghouse  turbine 
for  the  Warren  Light  &  Power  Co.  at  Warren,  Pa. 


Ready-Mixed  Water  Color  Kept 
Usable  by  Small  Shot 

By  H.  D.  Hurley 

Assistant  Engineer,  Massachusetts  Department  of  Public  Works 

THERE  are  many  times  when  it  is  desirable  tc  use 
color  on  a  tracing  or  a  blueprint.  The  ordinarj' 
colored  inks  have  not  enough  body  to  print  well  when 
used  on  a  tracing,  or  to  stand  out  well  when  used  on  a 
blueprint.  Water  color,  however,  will  do  both,  but  it  is 
somewhat  of  a  nuisance  to  prepare  it. 

The  solution  is:  Obtain  a  clean  ink  bottle  of  the 
ordinary  drafting  room  type,  mix  the  color  to  the 
proper  consistency  for  use  in  a  ruling  pen,  and  place  it 
in  the  bottle  along  with  ten  or  a  dozen  small  shot,  such 
as  are  found  in  most  offices  for  use  in  paper  weights. 
When  not  in  use  the  color  will  sink  to  the  bottom,  but  a 
few  shakes  will  rattle  the  shot  around  and  stir  the  color 
up,  and  it  is  ready  for  use. 


Enclosing  Pier  in  Canvas  Aflfords 
Uninterrupted  Winter  Work 

By  a.  B.  Harding 

Chief  Engineer,  J.  S.  Rogers  Co.,  Builders,  Philadelphia 

AN  INTERESTING  example  of  protection  against 
winter  weather  is  seen  in  the  effective  method 
used  in  the  construction  of  the  new  Municipal  Pier  4 
South,  Chestnut  St.,  Philadelphia,  Pa.  The  completion 
by  JIarch  30,  1922,  is  imperative  and  as  the  work 
started  Oct.  1,  1921,  uninterrupted  progress  through 
the  winter  months  was  absolutely  essential. 

The  pier  is  to  be  a  two-story  structure,  550  ft.  x 
75  ft.,  consisting  of  skeleton-steel  frame  of  approxi- 
mately 1,000  tons;  concrete  floor  slabs;  brick  walls 
with  limestone  trimmings,  and  steel  sash.  The  first 
deck  will  be  equipped  for  cargo  and  passenger  han- 
dling, and  the  second  deck  is  to  contain  administrative 
offices  of  the  Department  of  Wharves,  Docks  &  Ferries, 
City  of  Philadelphia. 

The  usual  winter  protection  of  heated  aggregates  for 
concrete,  anti-freeze  compound  for  brick  and  mortar, 
and  night  protection  by  tarpaulins  were  found  inade- 
quate to  meet  the  weather  conditions  and  the  protection 
illustrated  in  the  photograph  herewith  was  installed. 
This    protection    was    afforded    by    20-oz.    waterproof 
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tarpaulin.s  stretched  over  a  frame  made  of  3  x  6-in. 
lumber.  The  entire  structure  was  thus  enclosed.  The 
canvas  was  turned  c^-er  at  the  top  and  fastened  to  the 
finished  roof,  already  in  place. 

The  enclosure,  being  built  on  the  guard  log  of  the 
pier,  left  a  space  of  about  4  ft.  between  the  canvas 
and  the  outside  columns.  In  this  space  radiators,  set 
on  the  ground  level,  furnished  ample  heat  for  placing 
the  brickwork  properly.  After  the  walls  were  up  the 
canvas  protection,  with  radiators  between  the  canvas 
and  the  brick  walls,  formed  an  envelope  of  warm  air 
around  the  entire  building,  giving  absolute  protection 
to  all  interior  work.  At  the  same  time  the  layout  is 
such  as  not  to  interfer?  in  any  way  with  the  construc- 
tion, or  in  the  handling  of  materials,  and  every  day  be- 
comes a  full  working  day.  regardless  of  weather. 

The  heating  plant  consists  of  four  sections  each 
carrying  about  1,250  sq.ft.  of  radiation,  with  expansion 
traps  from  each  radiator  dripping  to  the  ground,  heat 
from  the  condensate  being  absorbed  by  the  pier  fill. 
The  four  sections  are  directly  connected  to  an  80-hp. 
vertical  boiler  operating  at  5  lb.  pressure,  centrally 
located.  Each  of  the  sections  is  valved  so  that  any 
combination  can  be  used  to  offset  daily  wind  and 
weather  conditions.  The  amount  of  radiation  used  was 
based  on  1  sq.ft.  of  radiation  per  300  cu.ft.  of  volume 
in  enclosure.  While  the  system  is  only  designed  to 
give  only  30  deg.  to  3.5  deg.  temperature  difference, 
45  deg.  was  noted  early  in  the  morning  after  a  zero 
night. 

The  plant  consumes  between  one  and  two  tons  of  coal 
per  day  and  is  giving  entire  satisfaction,  the  work  of 
the  building  progressing  uninterruptedly. 

Construction  of  the  pier  is  being  done  by  the  J.  S. 
Rogers  Co.,  Philadelphia. 
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Design  of  Overhead  Supports  for 
Outdoor  Piping  Systems 

By  W.  S.  Morrison 

Assistant  Mechanical  Engineer,  New  York  Edison  Co., 
New  Yorli  City 

PIPE  lines  crossing  streets  or  open  spaces  where 
the  free  use  of  posts  is  impracticable  require  some 
exceptional  form  of  suspension.  Where  there  is  con- 
siderable load  per  foot,  as  in  the  case  of  a  large  gas 
m.ain  lined  with  brick  or  other  insulating  or  protective 
material,  a  form  of  support  often  used  is  a  pair  of 
latticed  girders  made  up  of  standard  steel  sections 
framed  between  steel  columns  or  towers,  the  pipe  being 
supported  on  cradles  between  the  truss  thus  formed. 
Steam,  air.  gas  and  water  mains  may  be  carried  by  a 
simple  form  of  wire  rope  truss.  Fig.  1  is  an  arrange- 
ment in  common  use  and  has  been  selected  as  be.st 
suited  to  the  purposes  of  this  article. 

The  end  bents  or  towers  nere  shown  may  be  of  timber 
or  steel,  the  pipe  being  supported  at  mtervals  by  saddles 
attached  to  hangers,  the  cables  being  carried  over  the 
end  supports  and  into  the  ground  and  attached  to  dead- 
men.  Where  the  load  carried  is  considei-able,  care 
should  be  taken  that  the  saddle  oe  liberally  proportioned 
to  the  end  that  the  load  transferred  to  or  from  the  pipe 
is  distributed  over  the  pipe.  If  necessary,  the  pipe 
should  be  reinforced  at  such  points 

The  stress  in  the  wire  ,rope  depends  upon  the  load  and 
the  sag  permitted  in  it.    Taking  the  forces  about  apex  C. 


the  horizontal  component  of  BC  must  equal  the  hori- 
zontal component  of  CA.  Similarly,  the  horizontal  com- 
ponent of  the  forces  acting  at  point  A  are  equal. 

In  Fig.  2,  XD  =  W/10  and  DA  =  W/5  in  which  W 
=  the  total  load  between  the  end  supports.  H  is  the 
horizontal  component  of  the  combined  forces  due  to  the 
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WIRE  ROPE  TRUSS  IN  COMMON  USE— FORCE  DI.A.GRAMS 

loads  at  DA  and  AC,  acting  in  the  wire  rope  on  each  side 
of  apex  C.  In  Fig.  2,  CA  and  CD  give  the  magnitudes 
and  directions  of  the  rope  stresses  and  the  sag  of  the 
rope  may  be  found  by  drawing  these  rays  in  Fig.  1, 
or  the  rays  may  be  first  drawn  in  Fig.  1  and  transferred 
to  the  stress  diagram.  Fig.  2. 

In  Fig.  3  R  is  the  pull  on  the  guy  rope  necessary  to 
resist  the  effect  of  the  load,  and  V  is  the  vertical  com- 
ponent of  the  force  R.  The  force  V  is  transferred  to 
tlie  end  suppoi-t  along  with  its  proportion  of  the  weight 
of  the  pipe. 

The  following  formula  pertaining  to  the  holding 
strength  of  guy  anchors  of  the  type  shown  in  Fig.  1 
has  been  developed  as  the  result  of  observations  in  prac- 
tice and  is  recommended  for  use  where  a  structure  is  to 
be  guyed  against  a  pull.  Fig.  4  shows  diagramatically 
the  way  in  which  a  guy  anchor  would  be  pulled  out  of 
the  ground.  The  earth  wedge  resisting  the  pull  is  XYZ 
and  the  slope  YZ  has  been  found  to  divide  approxi- 
mately the  angle  <P  of  the  guy  wire  with  the  ground 
by  two. 

D  ■=  depth  of  anchoi-  bar  below  the  surface  of  the 
gi'ound,  feet; 

W  =  weight  of  earth  per  cubic  foot; 

P  =  jiull  on  guy  wire,  pounds; 
I  =  length  of  anchor  bar,  -feet; 
0  =  angle  of  guy  wire  \vith  the  ground ; 
/  =  coefficient  of  friction,    earth  to  earth; 


P  2  tan  , 


D  = 


Wl(f  cos'^  +  sinl) 


The  accompanying  diagram,  Fig.  5,  has  been  pre- 
pared by  the  writer  for  ready  reference  and  is  calculated 
from  the  above  formula  for  an  anchor  bar  one  foot  long, 
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taking  the  average  of  100  lb.  per  cubic  foot  for  earth 
with  the  different  friction  coefficients  for  earth  on  earth 
as  given  in  handbooks.  For  example,  the  pull  on  a  guy 
wire  attached  to  an  anchor  bar  is  15,000  lb.  with  an 
anchor  10  ft.  long,  using  a  factor  of  safety  of  5,  the  pull 


TABLE  I— STANDARD 

STEEL  G.\LV.\NIZED 

STR.\ND   WIRE  ROPE 

7  WIRES  TO  THE  STR.\ND 

Approx.  Weight 

Approx.   Strength 

Dian-eter 

per  ft.  lb. 

in  lb. 

k 

0.80 

M.ODO 

0.65 

11.000 

I 

0.51 

8.500 

0.415 

6,500 

4 

0.295 

5.000 

0.210 

3.800 

0.125 

2,300 

A 

0.095 

1,800 

■fg 

0.075 

1,400 

h 

0.055 

900 

1 

0.040 
0.032 

700 
500 

per  foot  will  be  7,500  lb.  Assuming  that  the  earth  is 
composed  of  dry  sand,  clay  and  mixed  earth  and  assum- 
ing an  angle  of  45  deg.  between  the  guy  cable  and  the 
ground,  from  the  diagram,  dropping  vertical'y  from  the 
top  scale  indicating  the  angle  to  the  diagonal  line  indi- 
cating the  coefficient  of  friction,  then  horizontally  to  the 
line  indicating  the  pull  per  foot  of  anchor  and  from 
there  to  the  bottom  scale,  read  D  =  8.95  ft. 

Example,  referring  to  Fig.  1:  A  12-in.  full-weight 
pipe  containing  steam  is  to  be  carried  over  a  total  span 
of  60  ft.  between  bents,  the  pipe  lengths  will  come  in 
15-ft.  sections  between  flanges  and  the  pipe  is  to  be 
continuous  over  the  two  end  supports  at  a  height  of 
18  ft.  above  the  ground.  Required  the  size  of  the  wire 
rope  necessary  to  carry  the  load,  the  height  of  point  C 
above  the  ground  and  the  required  depth  of  the  guy 
anchor  below  the  ground  level  to  resist  the  pull  on  the 
guy  wire  due  to  the  load,  assuming  dry  clay,  sand  and 


TABLE  II— SPECLAL  GRADE  EXTRA  GALVANIZED  STEEL  STRAND 

WIRE 

ROPE 
Approx. 

Strength- 

-Pounds • 

No 

of  wires 

Approx. 
Weight     8 

Crucible 

DUmeter 

atrand 

M.  Strand 

St«el 

Plow  Stoel 

per  lb. 

4  75 

110.000 

183.000 

242.000 

3.95 

91. ODD 

152.000 

200.000 

3.30 

76.000 

127,000 

170.000 

2  62 

65.000 

108,000 

144,000 

2.25 

51,000 

87.500 

120.000 

1   70 

32.000 

64.000 

90.000 

1.25 

28.400 

47,500 

70,000 

19 

0.81 

20,000 

33,000 

47,000 

mixed  earth  with  a  coefficient  of  friction,  earth  to  earth, 
of  0.5. 

The  weight  of  a  12-in.  pipe  per  foot  including  flanges 
is  63.2  lb.  The  total  weight  of  the  pipe  between  bents 
will  be  63.2  X  60  equals  3,792  lb.  If  we  divide  the 
total  span  into  four  .sections  of  15  ft.  each,  the  load  at 
each  support  will  be  758.4  lb.  Drawing  the  ray  DA  at 
an  angle  of  8  deg.  from  the  horizontal  and  the  ray  AC 
at  an  angle  of  16  deg.  with  point  D  a  height  of  2  ft. 
from  the  center  of  the  pipe,  the  apex  C  will  then  be 
(15  X  tan  16")  -f-  a5  X  tan  8)  t  2-1-18  26  ft. 
4i  in.  from  the  ground  level.  The  horizontal  component 
of  the  load  in  the  rope  truss  will  then  be 


WW 
„  ^  10  ■•"  5    ^  379.2  +758.4  ^ 
tan  Iff'  0.2867  ' 


39681b. 


neglecting  the  weight  of  the  rope  itself  as  its  weight 
will  be  small  compared  with  the  load. 

If  we  use  45  deg.  as  the  angle  of  the  wire  rope  guy 
with  the  ground  level,  then  the  pull  on  the  guy  wire 
will  be 

p  H      _  3,968 

^-  Sin  45' -  0.707  =  5,6121b. 

But  as  there  are  two  ropes  carrying  the  total  load,  the 
pull  on  one  rope  will  be  2,806  lb.  Applying  a  factor  of 
safety  5,  we  should  select  a  rope  capable  of  resisting  a 
pull  of  14,030  lb.  From  Table  I  a  i-in.  seven-strand 
standard  steel  rope  will  answer  for  this  case. 

The  total  pull  on  the  anchor  bar  will  be  equal  to  the 
total  resultant  in  the  guy  wire  and  this  pull  is  5,612  lb. 


Angle  (!f)  of  6uy  Wire  from  Surface  of  6P0una 


Depth  of  Anchor  Bar  below  Surface  (D) 
DETERMINING   ANCHOR   DEi'TH    FROM    K?JOWN    FACTORS 

With  an  anchor  bar  10  ft.  long  using  a  factor  of  safety 
of  5  the  pull  per  foot  will  be  2,806  lb.,  say  3,000  lb. 

Referring  to  the  diagram,  Fig.  5,  the  required  depth 
for  the  anchor  below  the  ground  level  is  5.7  ft.  for  an 
angle  of  45  deg.  and  a  coefficient  of  friction,  earth  to 
earth,  of  0.5. 

The  total  load  at  each  end  support  will  equal  the  ver- 
tical component  (R)  of  the  tension  in  the  guy  wire, 
plus  the  load  W/5,  the  pipe  being  continuous  and  as- 
sumed to  be  carried  by  hangers  or  posts  a  distance  from 
each  end  equal  to  the  short  spans  inside  the  bents.  In 
this  case,  then  the  load  at  each  bent  is, 
V  -\-  W/5  =  3,968  -i-  758.4  =  4.726  lb.,  or  2.39  tons. 

If,  in  the  above  example,  the  pipe  were  filled  with 
water,  the  distance  between  supports  remaining  the 
same,  the  total  weight  of  the  pipe  between  the  end  sup- 
ports -.vould  be  112  X  60  or  6,720  lb.,  and  by  the  .same 
method  of  calculation  //  womld  equal  7,031.74  lb.  and  R, 
for  each  rope,  would  equal  4,972.94  lb.  Applying  a 
factor  of  .safety  of  5,  as  before,  the  rope  will  be  required 
to  develop  24,864  lb.  An  inspection  of  Table  II  will 
show  that  a  Sieman-Martin  |-in.,  nineteen-strand  rorie 
with  an  approximate  strength  of  28.400  lb.  comes  the 
nearest  to  meeting  the  requirements.  With  an  anchor 
bar  10  ft.  long  the  pull  per  foot,  applying  a  factor  of 
safety  of  5,  will  be  4.973  Ih.,  say  5.000  lb.  Inspection 
of  the  diagram  gives  7.3  ft.  as  thr  required  depth  of  the 
anchor  below  the  surface  of  the  ground  to  meet  this 
condition. 

The  vertical  load  on  the  end  support  will,  in  this 
case,  be 

V  +  W/5  =  7,031.74  4-  1,344 

=  8,.375.74  lb.  =  4.18  tons. 
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Clarification  and  Activation  for  Indianapolis  Sewage 

Three  Revolving  Cylindrical  Screens,  Removing  30  Per  Cenl  of  Solids,  Considered  Sufficient  for  Six 
Months — Activated-Sludge  Process  Added  for  Remainder  of  Year 

By  C.  H.  Hurd 

Consulting   Engineer.    Board    of    Sanitary    Commissioners, 


Indianapolis.  Ind. 


CLARIFICATION  by  revolving  barrel  screens  and 
tank  thickeners  is  all  the  treatment  it  is  proposed  to 
give  the  sewage  of  Indianapolis,  Ind.,  for  about  half  the 
time.  Five-year  tests  indicate  that  there  is  enough 
dissolved  oxygen  available  in  White  River  to  meet  the 
oxygen  demand  for  six  months  of  each  year.  For  the 
remaining  period  of  the  year,  May  to  October,  addi- 
tional treatment  by  the  activated-sludge  process  will  be 
provided.  Construction  of  the  work  is  well  under  way 
and  the  clarification  portion  of  the  works  will  be  ready 
for  operation  within  a  few  months.  The  sewage  will 
have  to  be  pumped  only  during  the  time  when  the  acti- 
vated-sludge process  is  used.     In  the  following  article 


PLAX  OF  IXDIAXAPOLIS  SEWAGE-  AXD  GARBAGE-WOKKS 
It  is  expected  that   sludge  f -cm  the  new  sewage-works  will  gq 
to  the  garbage  reduction  plant. 

there  are  discussed  the  studies  made  during  the  past 
five  years,  experiments  with  screens  and  activated 
sludge,  deductions  drawn  from  these  experiments  and 
the  changed  conditions  which  led  to  the  choice  of  the 
designs  adopted. 

Not  until  the  city  reached  a  population  of  200,000, 
which  was  coincident  with  the  development  of  the  pack- 
ing house  industry,  did  the  discharge  of  the  sewage  into 
White  River  become  a  gross  pollution  and  a  nuisance  of 
considerable  magnitude.  The  present  population  is 
350,000  making  the  city  the  largest  on  an  unnavigable 
stream  in  the  United  States,  but  from  the  standpoint  of 
sewage  treatment — that  is,  total  organic  solids  con- 
tained in  the  sewage — the  sewage  discharge  is  equiv- 
alent to  that  of  a  city  of  at  least  500,000  people. 

White  River,  which  furnishes  the  city  with  water,  has 
a  drainage  area  above  the  city  of  1,800  sq.mi.  The 
characteristic  of  the  stream  that  affects  sewage  treat- 
ment is  its  low  flow  during  the  hot  months  of  summer 
and  relatively  high  flows  during  the  balance  of  the  year, 
particularly  during  the  late  autumn  and  early  spring. 


Monthly  average  gagings  have  been  recorded  during 
dry  periods  of  less  than  175  sec.-ft.,  while  the  maximum 
frequently  reaches  several  thousand. 

For  the  most  part,  Indianapolis  has  a  combined 
system  of  sewers.  The  dry-weather  flow  is  approx- 
imately 50  m.g.d.  With  the  large  quantities  of  organic 
solids  pouring  into  the  river,  and  the  low  summer  flow. 
it  is  readily  seen  that  the  digestive  power  of  the  river 
is  exceeded.  During  such  periods  the  oxygen  is  entirely 
exhausted  for  several  miles  below  the  city.  Fish  are 
destroyed  and,  on  account  of  the  escaping  odors,  living 
conditions  in  the  immediate  vicinity  of  the  river  are 
almost  unbearable. 

Prompted  by  a  report  to  the  State  Board  of  Health 
setting  out  the  conditions  in  this  river  and  by  the 
appeal  of  farmers  and  others  living  along  the  stream, 
the  legislature  in  1917  enacted  a  law  creating  sanitary 
districts  in  cities  of  the  first  class,  applying  only  to 
Indianapolis.  A  sanitary  commission  was  provided 
with  power  to  construct  a  sewage  disposal  plant  and  to 
carry  on  other  sanitary  work  within  the  sanitary  dis- 
trict. This  district  consists  of  the  city  of  Indianapolis 
and  the  town  of  Woodruff  Place,  a  municipal  corporation 
located  within  the  city's  boundaries. 

The  Board  of  Sanitary  Commissioners  was  appointed 
according  to  statute  and  organized  during  the  month  of 
May,  1917.  During  the  following  summer  considerable 
investigative  work  was  carried  on  under  the  direction 
of  the  board,  consisting  of  flow  measurements,  deter- 
minations of  the  character  and  strength  of  sewage  and 
detailed  studies  of  the  various  trade  wastes  of  indus- 
trial plants  which  were  connected  either  with  the  sewer 
system  or  directly  with  the  river.  Much  of  this 
information  was  used  as  the  basis  of  a  report  on  sewage 
treatment  made  by  George  W.   Fuller  in   September, 

1917  (see  Engineering  News-Record  Nov.  22,  1917, 
p.  972).    Very  little  was  accomplished  during  the  year 

1918  except  to  continue  the  collection  of  data  which  was 
started  the  previous  year. 

In  April,  1919,  the  sanitary  board  entered  into  a 
contract  with  the  writer,  its  present  consulting 
engineer,  to  design  and  supervise  the  construction  of 
the  complete  sewage  disposal  plant.  At  this  time 
results  of  former  investigations  were  analyzed  and 
definite  policies  determined  as  to  tj-pe  of  plant  and 
general  construction  problems. 

Upon  instruction  from  the  sanitary  board,  Mr.  Fuller, 
in  his  report  (1917)  was  guided  in  his  recommendations 
by  the  provisions  of  the  act  of  the  legislature  which  lim- 
ited the  fund  available  for  annual  opera  ion  and  mainte- 
nance expense  but  provided  a  luore  liberal  amount  for 
plant  construction  costs.  In  1919  and  at  the  beginning 
of  the  present  work  the  board  concluded  it  would 
build  a  plant  of  a  type  which  wo''ld  give  the  highest 
degree  of  purification  and  at  the  same  time  would  give 
the  highest  ultimate  economy,  considering  both  operat- 
ing expenses  and  construction  costs.  In  conformity  to 
this  latter  view,  the  legislature  in  1920  amended  the  act, 
increasing  the  maintenance  fund,  thereby  giving  the 
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commission  greater  power  and  latitude  in  the  selection 
of  the  character  of  the  plant  to  be  constructed.  Of  the 
conditions  and  characteristics  necessarily  considered 
in  connection  with  the  selection  of  the  type  of  plant, 
the  dilution  factor,  the  seasonal  variation  of  stream  flow 
and  organic  matter  carried  by  the  sewage  are  pre- 
eminent. The  degree  of  purification  is  also  important, 
as  well  as  the  relative  freshness  of  the  sewage  in  its 
relation  to  the  removal  of  organic  solids.  Estimates  of 
construction  costs  of  plants  of  various  t>T)es,  including 
the  cost  of  power  and  general  operating  expense,  were 
obviously  necessarj-  before  final  analysis  could  be  made 
and  a  decision  reached  as  to  plant  construction. 

In  connection  with  the  studies  as  outlined,  and  by 
reference  to  the  accompanying  table  showing  oxygen 
available  and  required  for  various  conditions  through- 
out the  average  year,  it  is  quite  apparent  that  with  the 


velocity  of  flow  and  the  character  of  the  stream  bed. 
White  River  below  Indianapolis  is  for  the  most  part 
shallow  and  has  an  average  fall  of  approximately  3i  ft. 
per  mile.  The  stream  bed  contr.ins  many  boulders  and 
riffles  and,  as  a  whole,  conditions  are  perhaps  more 
favorable  for  re-aeration  and  replacement  of  oxygen 
than  for  the  average  river  in  the  Middle  West. 

The  standard  of  purification  or  completeness  of  dis- 
posal is  of  course  dependent  upon  the  extent  of  the 
nuisance  created  compared  with  the  total  cost  of  cor- 
rective treatment.  The  nuisance  created  below  Indian- 
apolis with  the  full  discharge  of  untreated  sewage  flow- 
ing into  the  river  during  drj-  weather  fiow  is  such  both 
in  extent  a-nd  character  that  the  demand  for  treatment 
is  unquestionable. 

The  river  water  is  not  used  as  a  source  of  public 
water   supply   within   a   distance    of   175   miles   below 
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coarser  settling  and  floating  solids  removed,  at  least 
under  present  conditions,  further  treatment  might  not 
be  necessary  except  for  about  six  or  seven  months  dur- 
ing the  year.  If  advantage  could  be  taken  of  this  fact 
in  the  selection  of  the  design  and  type  of  plant,  con- 
siderable saving  could  be  effected  in  the  total  cost  of 
sewage  treatment. 

The  rapidity  with  which  di.ssolved  oxygen  becomes 
depleted  in  flowing  stream.^  depends  upon  the  decom- 
posable organic  matter  present,  and  its  replenishment  is 
iirectly    affected    by    the    depth    of    the    stream,    the 

AVAILAHLF,  X.ND  HEQITIRKK 
—Oxygen     Av»ilablp 


Indianapolis;  hence  during  periods  of  high  flow 
advantage  may  profitably  be  taken  of  the  dilution  factor, 
thus  effecting  a  very  considerable  saving  in  treatment 
cost. 

By  analysis  the  problem  of  sewage  treatment  resolves 
itself  into  two  parts.  During  the  summer  or  for  approx- 
imately six  months  in  the  year,  complete  disposal  of 
organic  .solids  must  he  made;  during  the  balance  of 
the  .year,  or  through  the  period  of  greater  dilution,  only 
such  treatment  may  be  necessary  as  will  remove  the 
coar.ser  organic   solids,   leaving   an  effluent   within   the 
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range  of  the  digestive  power  of  the  river;  or,  in  other 
words,  with  the  oxygen  demand  less  than  the  amount  of 
the  dissolved  oxygen  available.  From  the  viewpoint  of 
design  and  construction  a  plant  to  perform  the  above 
function  must  be  a  combination  of  a  clarifying  and  com- 
plete treatment  system. 

The  removal  of  suspended  solids  either  by  screens  or 
rapid  sedimentation  is  dependent  to  a  very  large  meas- 
ure upon  the  relative  freshness  of  the  sewage.  Indian- 
apolis sewage,  as  has  been  stated,  is  not  only  compara- 
tively fresh  in  character  but  is  high  in  organic  nitrogen. 
Analysis  by  the  Kjeldahl  method  shows  that  of  the 
total  suspended  matter  3  per  cent  is  organic  nitrogen. 
In  the  coarser  solids,  removed  by  fine  screens  and  rapid 
sedimentation  at  times  due  to  the  inflow  of  packing 
house  wastes,  the  nitrogen  content  is  much  higher  than 
3  per  cent. 

Based  on  the  general  assumption  that  the  most  prac- 
tical means  of  sewage  disposal   is  the  separation   of 


that  it  is  easily  drained  to  85  per  cent  moisture,  after 
which  it  may  be  readily  handled  and  dried. 

During  the  year  of  1921  a  demonstration  activated- 
sludge  plant  was  constructed  and  operated  in  connection 
with  the  screen  and  rapid  sedimentation  plant  to  deter- 
mine the  effectiveness  of  this  method  of  treatment  on 
Indianapolis  sewage.  Three  complete  units  were 
installed,  with  aeration  tanks  12  ft.  in  diameter  and  15 
ft.  high  and  settling  tanks  about  one-half  the  capacity 
of  the  aerators.  Air  was  supplied  through  filtros  tile 
in  the  usual  manner,  provision  being  made  for  filtering 
and  scrubbing  the  air  to  eliminate  dust  or  particles  of 
oil  which  would  tend  to  clog  the  filtros  plates. 

At  this  plant  both  screened  and  unscreened  sewage  is 
available.  In  the  first  run  of  ten  weeks  two  units  were 
operated  under  identical  conditions  to  show  comparative 
results  with  and  without  screening.  The  third  unit  was 
operated  to  demonstrate  if  possible  any  advantage  of 
mechanical  agitation.     This  run,  fairly  typical  of  sub- 
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organic  solids,  and  with  particular  application  to  the 
higher  stages  of  the  river,  considerable  research  and 
investigative  work  was  done  during  the  years  of  1919 
and  1920  to  determine  the  most  economical  method  of 
making  such  removal.  Studies  were  made  of  existing 
screen  plants,  including  those  at  Rochester,  N.  Y.,  and 
the  demonstration  plant  at  Milwaukee,  Wis.,  as  well  as 
the  plain  sedimentation  experiments,  in  which  valuable 
data  were  obtained,  at  Syracuse,  N.  Y.  As  a  result  of 
this  investigation,  a  demonstration  plant  was  installed 
using  a  combination  of  revolving  screens  and  sedimen- 
tation units.  The  results  of  the  tests  at  this  plant  gave 
such  promise  that  the  board  adopted  this  system  of 
clarification  to  be  used  in  the  permanent  construction. 
In  selecting  the  type  of  plant  best  adapted  to  Indian- 
apolis conditions,  consideration  must  necessarily  be 
given  to  the  operation  of  the  whole  or  final  plant.  It  is 
not  sufficient  to  determine  the  cost  of  producing  an  efflu- 
ent of  certain  fixed  standards  but  the  cost  of  treating 
and  disposing  of  sludge  must  also  be  estimated.  In 
the  type  of  clarification  which  has  been  adopted,  it  has 
been  shown  at  the  demonstration  plant  that  a  removal 
of  30  per  cent  of  suspended  solids  will  give  an  effluent 
which'  would  be  satisfactoiy  through  the  period  of 
greater  dilution  in  the  river.  It  has  also  been  shown 
that  the  sludge  obtained  by  the  removal  of  the  30  per 
cent  of  coarser  solids  is  of  such  a  nature  and  character 


sequent  tests,  gave  the  following  general  results:  Tank 
1  with  unscreened  sewage  gave  an  average  of  suspended 
solids  in  the  effluent,  25  p.p.m. ;  oxygen  consumed,  30 
p.p.m. ;  stability,  3  days;  cubic  feet  of  air  per  gallon, 
1.35 ;  rate  per  acre,  m.g.d.,  22 ;  sludge,  pounds  per  m.g., 
1,653.  Tank  2  with  screened  sewage  gave  suspended 
solids  in  the  effluent,  19  p.p.m.;  oxygen  consumed,  26 
p.p.m.;  stability,  7  days;  cubic  feet  of  air  per  gallon, 
1.30;  rate  per  acre,  m.g.d.,  21.5;  sludge,  pounds  per  m.g., 
1,152. 

The  above  statement  does  not  show  the  advantage  of 
the  uniformity  of  operation  of  tank  2  nor  the  difficulties 
which  were  experienced  in  the  handling  of  undigested 
solids  in  tank  1.  Tank  3,  which  was  operated  as  a 
combined  unit  using  both  air  and  mechanical  stirring, 
did  not  give  a  satisfactory  stability  or  effluent  and  was 
abandoned  at  the  end  of  this  run. 

Encouraged  by  the  results  of  a  small  baffled  tank  used 
as  a  circulating  unit  with  filtros  tile  arranged  to  give 
rapid  circulation  by  the  air-lifting  effect,  tanks  2  and  3 
have  been  equipped  in  this  manner,  and  No.  1  is  being 
operated  in  the  standard  form  as  a  control  unit.  The 
filtros  areas  in  Nos.  2  and  3  are  10  per  cent  and  12  per 
cent,  respectively.  These  tanks  are  similar  in  construc- 
tion except  that  No.  3  has  an  additional  baffle.  Tank  1 
has  25  per  cent  filtros  tile  area.  The  three  tanks  are 
operated  on  screened  sewage. 
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Delay  was  experienced  in  placing  the  modified  plant 
in  operation  due  to  an  extremely  high  river  during 
November  and  the  first  half  of  December.  All  three 
units  are  now  "tuned  up"  and  producing  an  effluent  of 
high  stability.  They  are  operating  with  considerably 
less  than  1  cu.ft.  of  air  per  gallon  of  sewage.  Tanks  2 
and  3  .show  a  perceptable  saving  in  the  use  of  air  over 
tank  1  and  also  greater  capacity  with  the  same  effluent 
standard. 

It  is  appreciated  that  the  experimental  work  on 
activated  sludge  at  this  plant  has  covered  a  relatively 
short  period  compared  with  the  work  at  Milwaukee  and 
many  places  in  England,  but  with  the  developments  in 
the  last  two  years  both  in  this  country  and  abroad  and 
with  the  low  cost  of  power  in  the  vicinity  of  Indian- 
apolis this  method  offers  many  attractive  features. 

From  data  available  and  based  on  very  conservative 
estimates  the  cost  of  a  complete  activated-sludge  plant 
will  approximate  nearly  $1,000,000  less  than  a  complete 
sprinkling-filter  installation.  Under  the  conditions  im- 
posed, after  careful  analysis  and  deliberation,  taking 
into  account  the  probable  period  of  operation  and  upon 
the  recommendation  of  its  engineer,  the  Board  of  Sani- 
tai->'  Commissioners  authorized  the  construction  of  the 
activated-sludge  plant  with  the  cost  not  to  exceed 
$3,000,000. 

The  site  selected  for  the  construction  of  the  disfwsal 
plant  is  a  225-acre  tract  located  on  the  opposite  side  of 
the  river  and  two  miles  below  the  outfall  of  the  main  or 
east  side  intercepter.  In  order  to  conduct  the  sanitar>" 
sewage  to  the  plant  site  it  is  necessary  to  cross  the 
river  with  an  inverted  siphon  1,000  ft.  long.  To  prevent 
deposits  in  the  siphon  it  was  deemed  best  to  locate  grit 
chambers  on  the  east  bank  of  the  river  immediately  in 
front  of  the  siphon. 

The  grit  chambers  containing  the  coarse  bar  screens 
are  constructed  with  three  channels,  each  10  ft.  wide 
with  walls  10  ft.  high.  Each  channel  is  provided  with 
independent  gates  to  be  used  in  dewatering  and  stop 
planks  for  regulation  of  the  flow.  A  controlling  gate 
is  also  installed  at  the  head  of  the  chambers.  It 
operates  as  a  submerged  weir  and  sei-ves  as  an  overflow 
for  storm  water  and  for  rate  control.  Velocity  through 
the  chambers  may  be  regulated  from  7  to  1  ft.  per  sec. 
Since  the  siphon  and  two  miles  of  conduit  are  between 
the  chambers  and  the  plant,  it  was  possible  to  construct 
the  channels  to  give  practically  constant  velocity  for 
any  predetermined  sedimentation  period. 

Sixty-inch  cast-iron  pipe  is  used  in  the  construction 
of  the  siphon,  which  is  laid  from  7  to  12  ft.  below  the 
bed  of  the  stream.  The  crossing  is  now  (.Jan.  1.5)  about 
60  per  cent  completed  and  is  proceeding  in  open  coffer- 
dam with  the  use  of  40-ft.  steel  sheet  piling.  Each  12- 
ft.  length  of  pipe  is  supported  on  four  20-ft.  piles  and 
further  protected  by  two  guard  piles  driven  on  the 
downstream  side.  Progress  is  made  at  the  rate  of  from 
100  to  l.'"iO  ft.  per  month. 

From  the  end  of  the  60-in.  siphon  the  sewage  will  flow 
through  10,000  ft.  of  78-in.  rein  forced-concrete  conduit, 
which  has  been  completed.  This  conduit  continues  in 
almost  a  .straight  line,  is  built  on  a  grade  of  0.0008  and 
haa  a  capacity  of  lOSm.g.d.  At  the  point  where  thi.s  con- 
duit delivers  .tewage  into  the  pump-well  it  \!>.  united  with 
the  connecting  conduit  from  the  west  side  intercepter, 
which  \h  provided  with  grit  chambers  and  coarse  screens 
of  a  size  corresponding  to  the  flow  for  that  system. 

The  original   design   for   the  pumping  station   con- 


templated pumping  the  sanitary  sewage  throughout  the 
entire  year.  The  present  plant  construction  is  such  that 
it  is  unnecessary  to  operate  the  pumps  in  connection 
with  sewage  clarification,  and  pumping  is  only  required 
during    the    period    of   complete    treatment    or    during 
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extreme  flood  conditions.  As  shown  in  the  plan,  the 
pumping  station  includes  the  revolving  fine  screens 
which  are  placed  ahead  of  the  pumps.  The  pumping 
equipment  con.nists  of  three  25-m.g.d.  electrically-oper- 
ated centrifugal  units  and  three  1.5-m.g.d  units  of  the 
.«ame  type  and  design.  The  capacity  provided  is  suffi- 
cient to  take  the  entire  sanitary  flow  from  both  the  East 
and  West  Side  intercepters. 

More  than  ordinary  care  has  lieen  exercised  in  the 
design  of  plant  buildings.  For  the  most  part,  a  Spanish 
type  of  artchitccture  has  been  used.  The  color  ofTect  is 
gray  buff  brick  and  terra  cotta  trim  with  green  glazed 
tile  roof.  All  buildings  are  fireproof  and  the  general 
arrangement  is  consistent  with  the  use  of  the  additional 
acreage,  which  will  be  a  part  of  the  city  park  ami 
boulevard  system. 

The  pumping  station  and  clarification  building  is  104 
ft.  long,  60  ft.  wide  and  56  ft.  from  the  bottom  of  the 
pump  pit  to  the  inside  of  the  roof.    The  pumps  and  fine 
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screens  are  located  12  ft.  below  the  ground  level.  An 
electric  traveling  crane  is  installed  to  handle  poth  pumps 
and  screens  and  may  be  operated  from  the  lower  level  or 
from  a  gallery  provided  at  the  ground  level.  Fresh 
water  pumps,  air  compressors  and  priming  equipment 
are  installed  in  the  sub-basement;  all  are  electrically 
driven  and  connected  with  a  conveniently  located  switch- 
board. 

The  clarification  plant  for  the  partial  removal  of  sus- 
pended solids  comprises  12  revolving  drum  screens 
arranged  with  three  in  each  channel.  Beyond  the  third 
screen    the    flow,    which    has    not    passed    into    them, 
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GRIT  CHAMBERS  AND  REGULATING  GATES 

proceeds  to  the  concentrate-thickener  tanks  constructed 
just  outside  of  the  pumping  station  building.  The 
design  of  the  screens  is  practically  the  same  as  is  used 
in  the  paper  manufacturing  industry.  The  frames  are 
constructed  entirely  of  brass  and  bronze,  6  ft.  in 
diameter  and  8  ft.  long,  and  are  arranged  to  filter  from 
outside,  delivering  the  effluent  through  openings  at  the 
end.  In  a  measure  the  screens  are  self-cleansing  as 
part  of  the  effluent  in  passing  through  the  downstream 
side  of  the  screens  removes  adhered  solids.  The 
cleansing  is  further  assisted  by  the  rotation  of  the 
screen  element  through  this  clarified  zone.  Thirty-mesh 
phosphor-bronze  wire  cloth  is  used  as  the  screening 
medium. 

In  order  that  the  screens  may  give  a  maximum 
removal  it  is  essential  that  the  process  be  carried  on 
without  the  breaking  up  of  the  solid  particles.  For  this 
reason  the  heavy  concentrated  sewage,  containing  all  the 
retained  solids,  is  conducted  by  gravity  to  the  con- 
centrate thickeners  from  which  the  heavy  sludge  is  con- 
tinuously removed  by  mechanical  means. 

The  concentrate-thickener  tanks  are  four  in  number, 
15  ft.  wide  at  the  top  and  approximately  120  ft.  long. 
The  tanks  will  be  equipped  with  slowly  moving  flights 
which  will  move  with  the  current  and  at  the  same  rate 
with  a  maximum  speed  of  5  ft.  per  minute. 

Venturi  meters  are  being  installed  both  in  the  line  to 
the  concentrate  thickeners  and  in  the  main  effluent  con- 
duits. The  clarified  effluent  may  be  diverted  to  the 
river  or  pumped  to  the  aeration  tanks  for  final  treat- 
ment. Venturi  recorders  are  placed  in  the  pumping 
station  building  and  alongside  the  switchboard  for  con- 
venience in  operation. 

For  the  activated-sludge  plant,  aeration  tanks  are 
being  designed,  120  ft.  long,  15  ft.  deep  and  of  variable 
width  depending  upon  the  baffling  to  be  used.  Settling 
tanks   for  the   sludge   produced  will  be  of  the   same 


general  dimensions  as  the  aei'ation  tanks  and  will  be 
operated  in  a  manner  similar  to  the  concentrate  thick- 
eners. Opei'ating  galleries  are  to  be  constructed  over 
the  ends  of  the  tiers  of  tanks,  housing  piping,  valves 
and  control  equipment. 

Air  for  this  system  and  electric  power  for  pumping 
and  for  the  various  mechanical  devices  will  be  furnished 
from  the  main  power  plant,  in  which  will  be  installed 
four  400-hp.  water-tube  boilers  with  chain-grate  stokers 
and  complete  coal-and-ash  handling  equipment,  four 
9,000-cu.-ft.  steam  turbine  blowers,  two  750-kw.  steam 
turbine  generators  and  all  necessary  condensers  and 
auxiliaries. 

The  building  for  the  power  plant  will  be  140  ft.  long, 
70  ft.  wide  and  55  ft.  high  from  basement  to  roof. 
Besides  housing  the  power-plant  units  it  will  contain 
storage  for  1,000  tons  of  coal  and  means  for  crushing, 
conveying  and  unloading  under  cover. 

The  administration  and  laboratory  building,  now 
under  construction,  will  contain  two  full  stories  and 
basement.  The  first  floor  will  be  used  for  superintend- 
ents, accountants,  store  room,  time  keepers  and  office; 
the  second  floor  for  the  chemical  and  bacterial  labora- 
tory. Space  in  the  basement  is  provided  for  experi- 
mental and  demonstration  work.  This  building  is  40 
X  65  ft.  in  floor  plan  and  is  constructed  in  style  and 
type  similar  to  the  pumping-station  building. 

Experiments  are  now  being  made  at  the  demonstra- 
tion plant  to  determine  the  most  practicable  method  of 
sludge  disposal.  Work  is  being  done  with  the  Maclach- 
lan  gas  process  and  filtro  pressing.  A  screw  press  of 
the  Anderson  type  will  be  installed  for  further  dewater- 
ing  crude  sludge.  It  is  expected  that  the  problem  of 
disposing  of  the  activated  sludge  produced  will  be  con- 
siderably minimized  by  the  comparatively  short  periods 
when  this  part  of  the  plant  will  be  operated  and  by  the 
i-emoval  of  a  large  percentage  of  suspended  solids  before 
aeration.  At  this  same  site  there  will  be  works  for 
garbage  reduction  which  also  come  under  the  sanitary 
board. 

Contracts  for  the  grit  chambers,  river  siphon,  sani- 
tary conduits  and  collecting  system  were  awarded  in 
July,  1919,  and  for  the  pumping  and  clarification  plant 
in  August,  1921.  This  part  of  the  plant  will  be  com- 
pleted and  placed  in  operation  during  the  early  summer 
of  1922.  Plans  are  being  prepared  for  the  power  plant 
and  activated-sludge  system.  It  is  expected  that  this 
last  division  of  the  works  will  be  in  operation  within 
one  year  from  the  date  of  the  contract. 


Third  Water-Supply  Conduit  for  Syracuse 

A  third  water-supply  conduit  from  Skaneateles  Lake 
is  being  built  by  the  city  of  Syracuse.  For  the  present 
only  six  miles  will  be  constructed.  Contract  for  this 
portion  has  been  let  and  it  is  hoped  to  have  it  in  opera- 
tion by  Aug.  1.  This  section  will  merely  compensate  for 
friction  loss  in  the  first  two  conduits,,  and  by  adding 
3  m.g.d.  to  the  capacity  of  the  two  existing  conduits 
will  give  a  total  capacity  of  about  28  m.g.d.  until  the 
third  conduit  is  built  for  the  whole  distance.  All  three 
conduits  are  of  bell  and  spigot  cast-iron  pipe.  The  first 
conduit  was  36  in.  in  diameter.  The  second  one  was 
42  in.  in  diameter  for  about  IJ  miles,  and  30  in.  for  the 
rest  of  the  way.  The  6  miles  of  the  third  conduit  now 
being  built,  at  the  Skaneateles  Lake  end,  is  36  in.  in 
diameter.     T.  H.  Mather  is  city  engineer  of  Syracuse. 
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Railway  Curves:  Superelevation  and  Maintenance— II 

Editorial  Review  Shows  Variations  in  Practice  and  Opinion— Influence  of  Modern  Locomotives 
—Relations  of  Curvature  to  Gage  and  Grades— Checking  and  Marking 

By  E.  E.  R.  Tratman 

Associate   Editor.   Engineering  Xews-Rccord 


ASSUMING  a  satisfactory  elevation  to  have  been  se- 
/\lected  and  properlj^  applied  to  a  curve,  it  soon 
becomes  subject  to  modification  under  the  influence  of 
traffic  and  the  settlement  of  ballast  and  roadbed.  Both 
the  alignment  and  superelevation  may  in  time  become 
more  or  less  out  of  true,  in  spite  of  occasional  checking 
and  even  if  the  curve  is  monumented  or  marked  by  line 
and  elevation  stakes.  Main- 
tenance of  line  and  elevation 
on  curves  is  left  mainly  to 
the  roadmasters  or  super- 
visors, who  examine  the 
curves  occasionally.  In  some 
cases  they  are  provided  with 
cords  of  certain  length  and 
are  supposed  to  check  curves 
frequently  as  to  their  uni- 
formity by  means  of  ordi- 
nate measurements.  This  is 

held  to  be  sufliiciently  accu-  

rate  under  ordinary  condi- 
tions, uniformity  in  line  and  superelevation  being  one  of 
the  main  requisites  for  easy  riding  curves.  All  roads  re- 
quire observations  of  curves  to  be  made  by  roadmasters 
or  engineers  traveling  over  their  divisions  on  trains 
and  noting  points  where  the  trains  do  not  ride  smoothly. 
In  most  cases,  it  is  the  aim  to  keep  the  elevation  as 
low  as  will  give  an  easy  riding  track  for  passenger 
trains. 

Rail  wear  is  usually  a  factor  in  determining  the  super- 
elevation in  maintenance  work.  But  increased  rail 
wear  may  be  a  normal  result  of  larger  and  heavier 
engines  (as  noted  later),  so  that  excessive  elevation 
may  be  introduced  if  this  traffic  condition  is  not  taken 
into  account.  A  tendency  to  excessive  elevation  in 
maintenance  work  is  noted  particularly  by  one  railroad. 
Thus,  as  soon  as  the  elevation  is  put  up  so  as  to  make 
an  easy  riding  curve  it  is  found  that  enginemen  will 
increase  speed,  which  in  turn  leads  to  further  increase 
in  elevation.  On  some  portions  of  the  line  this  condition 
made  it  necessary  to  restrict  the  elevation  to  an  arbi- 
trary limit  of  3  or  4  in. 

Engineering  inspection  and  checking  of  curves  is  car- 
ried out  to  some  extent  by  the  engineering  department, 
but  in  general  this  applies  to  individual  cun-es  where 
excessive  rail  wear  or  rough  riding  of  trains  indicates 
that  attention  is  needed.  One  maintenance  engineer  ex- 
presses the  opinion  that  the  engineering  department 
should  specify  the  amount  of  superelevation,  should 
mark  this  elevation  at  the  curve  and  should  check  the 
curve  at  intervals  of  six  months.  A  longer  period  might 
BufRce  where  curves  are  adequately  marked,  as  noted 
later,  but  it  does  not  appear  that  any  road  follows  such 
a  systematic  checking. 

Survey  and  re-itcttlng  of  curves  by  engineers  is  done 
usually  under  two  conditions  only:  (1)  when  improve- 
ment work  is  being  carried  out,  such  as  rail  renewal, 
reballasting  or  surfacing;  (2)  when  a  curve  rides  badly 
and  the  track  forces  seem  unable  to  adjust  it  properly. 


The  first  installment  of  this  article,  in  the 
issue  of  March  16, 1922,  discussed  the  principles 
underlying  the  use  of  superelevation,  and  re- 
viewed the  practice  of  more  than  twenty  rail- 
roads as  to  formulas,  ranges  of  curvature  and 
speed,  rates  of  increase  in  elevation,  amounts  of 
maximum  elevation,  spiralling  and  run-out.  This 
concluding  installment  takes  up  the  checking 
and  maintenance  of  existing  curves. 


so  that  the  superintendent,  roadmaster  or  local  main- 
tenance engineer  calls  for  relining  and  staking  of  the 
curve. 

In  view  of  the  development  in  weight  and  wheelbase 
of  locomotives  an  inquiry  was  made  as  to  whether  pres- 
ent rules  and  practice  in  curve  superelevation  are  pi-ov- 
ing  satisfactory  with  modern  equipment.  Most  of  the 
replies  were  in  the  affirma- 
tive but  were  evidently 
rather  perfunctorJ^  Two 
exceptions  throw  a  different 
light  on  the  matter  and  sug- 
gest that  other  cases  of  un- 
satisfactory experience  may 
be  found  on  individual  divi- 
sions or  portions  of  railway 
systems.  One  of  these  un- 
favorable replies  was  simply 
to  the  effect  that  the  rules 
give  superelevation  which  is 
excessive  for  certain  new 
engines,  so  that  it  has  been  necessary  to  reduce  the 
elevation  materially  in  order  to  avoid  derailments. 

Another  reply  is  more  specific  and  points  strongly  to 
the  locomotive  as  a  present  factor  in  curve  elevation. 
On  a  division  having  rather  crooked  alignment  and 
handling  a  considerable  number  of  heavy  freight  trains, 
new  engines  of  the  2-8-2  type,  with  a  wheelbase  of  21 
to  22J  ft.  gave  considerable  trouble  on  curves  of  6  deg. 
owing  to  a  tendency  of  the  leading  driving  wheel  to 
lift  from  the  rail.  The  curves  had  been  elevated  for 
passenger  trains,  up  to  a  maximum  of  7  in.  The  new 
freight  engines  were  supposed  to  traverse  curves  of 
8  deg.  with  gage  widened  i  in.,  but  in  order  to  operate 
them  it  was  found  necessary  to  reduce  the  elevation 
about  50  per  cent  on  curves  of  4  to  8  deg.  and  to  limit 
the  maximum  elevation  to  5  in.  As  freight  traffic  was 
the  more  important,  "slow"  orders  were  issued  to  reduce 
passenger  train  speeds  at  the  troublesome  points  from 
50  m.p.h.  to  30  or  even  20  m.p.h.  These  engines  would 
not  curve  freely  enough  to  take  No.  8  turnouts  at  ter- 
minals, where  the  curve  was  about  9i  deg.,  aa  the 
driving  wheels  would  spread  the  guard  rails  or  the 
trucks  would  get  on  the  wrong  side  of  the  frogs. 

It  is  almost  universal  practice  to  keep  the  low  or 
inner  rail  at  grade,  and  to  raise  the  outer  rail  to  full 
elevation.  An  earlier  but  limited  practice  of  lowering 
the  inner  rail  by  half  the  amount  and  raising  the  outer 
rail  equally,  thus  keeping  the  center  line  of  track  at 
grade,  appears  to  be  obsolote.  Two  exceptions  are  noted 
to  meet  special  conditions.  On  double  track,  one  rail- 
road raises  the  outer  rail  of  the  outer  track  and  de- 
presses the  inner  rail  of  the  inner  track,  in  order  to 
maintain  the  same  level  for  the  t-ails  adjacent  to  the 
center  line  of  roadbed.  In  another  case,  junction  curves 
leading  from  the  outside  of  main  line  curves,  have  the 
inner  rail  dropped  in  order  to  obtain  the  effect  of 
puperelevafinn  on  the  turnout. 

At  main  line  junction  curves,  superelevation  of  the 
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outer  rail  through  the  turnout  or  beginning  of  curve 
13  impracticable,  owing  to  the  frog  intersection  of  the 
curved  lead  rail  and  main  line  tangent.  It  is  usual  prac- 
tice, therefore,  to  issue  slow  orders  or  speed  restriction 
limits  for  such  points  and  to  use  a  turnout  curve  which 
will  be  satisfactory  for  these  speeds.  Two  roads  report 
special  arrangements  at  such  curves;  one  begins  super- 
elevation of  the  outer  rail  at  the  heel  of  the  frog  and 
the  other  lowers  the  inner  rail  of  the  turnout  when 
practicable. 

For  junction  turnouts,  frogs  of  No.  14  to  No.  20  are 
used  in  general,  corresponding  to  curves  of  3  and  H 
deg.  respectively.  The  former  is  considered  satisfac- 
tory for  speeds  not  exceeding  20  m.p.h.  and  the  latter 
can  be  traversed  at  speeds  up  to  30  m.p.h.  without  dis- 
comfort to  passengers.  Recommendations  of  the  Amer- 
ican Railway  Engineering  Association  give  limits  rang- 


FIG.    1.      MONrMKXTIXG    .-^.XD    .MARKIXG   CURVE.S 

ing  from  9  m.p.h.  for  a  No.  4  frog  and  11-ft.  switch 
rail  to  40  m.p.h.  for  frogs  Nos.  16  to  24  with  38-ft. 
switch  rails. 

Unless  curves  are  permanently  referenced  or  monu- 
mented  and  are  checked  occasionally  from  the  monu- 
ments, the  actual  curve  is  likely  to  vary  from  the 
original  or  true  location,  due  to  shifting  under  traffic 
and  rectification  by  the  section  forces.  This  permanent 
marking  assists  the  work  of  maintenance  and  also  the 
future  adjustment  or  resurvey. 

The  monumenting  consists  in  placing  permanent 
stakes  to  indicate  the  beginning  and  end  of  curves  and 
the  change  from  spiral  or  compound  curve  to  the  main 
circular  curve.  The  center  line  may  also  be  staked  per- 
manently and  it  is  a  general  practice  to  set  posts 
showing  the  amount  of  superelevation.  But  the  monu- 
menting and  marking  of  line  and  elevation  are  practiced 
systematically  by  relatively  few  railroads,  and  nine  out 
of  twenty-seven  important  roads  report  that  they  do 
not  follow  either  method.  Of  the  others,  some  mark 
line  only  or  elevation  only,  while  the  remainder  mark 
both  and  set  curve  monuments  with  more  or  less  com- 
pleteness. Soiae  roads  are  introducing  monuments  and 
marks  where  curves  are  resurveyed. 

Monuments  consist  usually  of  pieces  of  rail,  iron 
stakes  or  wood  posts  placed  outside  the  track  and  oppo- 
site the  points  of  cui've,  spiral  and  tangent.  On  a  few 
roads  they  are  set  also  at  intermediate  points,  as  at 
500-ft.  intervals. 

For  marking  alignment,  center  line  stakes  are  placed 
generally  at  these  same  points,  and  sometimes  at  inter- 
vals of  50  ft.  on  the  main  curve  and  25  ft.  on  spirals, 
as  indicated  in  Fig.  1.  Iron  pins  li  or  2  in.  in  diameter 
and  31  to  4  ft.  long  are  most  commonly  used  for  this 
purpose,  biit  splice  bars  and  oak  stakes  2  x  2  x  24  in. 
are  employed  in  some  cases.  A  few  roads  use  stone 
posts  6  X  6  X  36  in.  and  one  of  these  roads  specifies 
them  for  use  in  all  slag  ballast.  Chisel  marks  on  the 
iron  and  stone  stakes  and  tacks  in  the  wood  stakes 
should  mark  the  exact  center  line. 


Instead  of  the  usual  terms  PC  and  PT,  one  road  has 
adopted  the  following  nomenclature  for  points  on  curves, 
indicating  the  change  as  each  point  is  approached: 
TC,  from  tangent  to  curve;  CT,  curve  to  tangent;  TS, 
tangent  to  spiral;  SC,  spiral  to  circular  curve;  CS, 
circular  curve  to  spiral;  ST,  spiral  to  tangent;  CC, 
curve  to  curve   (on  compound  curves). 

Many  roads  follow  the  practice  of  indicating  the 
superelevation  at  each  curve  by  means  of  posts  or  signs 
which  are  set  usually  at  the  sod  line  or  edge  of  roadbed, 
9 J  to  12  ft.  from  center  of  track  and  opposite  the  points 
of  curve,  spiral  and  tangent  (see  Fig.  1).  At  curves 
without  spirals,  the  posts  may  be  set  opposite  the  ends 
of  the  runout,  on  either  side  of  the  point  of  cui"ve.  The 
location  of  these  posts,  however,  is  not  always  as  exact 
as  that  of  the  curve  monuments.  Usually  they  are 
marked  with  the  elevation:  0  at  the  PC  or  at  begin- 
ning of  runout  and  the  full  figure  at  PS,  or  at  end  of 
runout.  In  some  cases,  the  first  or  zero  post  is  marked 
also  with  the  runout  inclination  (1  in.  in  60  or  67  ft.) 
and  the  second  post  shows  the  full  elevation  and  the 
degree  of  curve. 

Two  types  of  curve  elevation  posts  are  shown  in 
Fig.  2.  In  the  design  at  the  left  only  the  elevation 
is  marked.  In  the  design  at  the  right  the  end  posts 
have  zero  elevation  on  one  side  and  "T"  (tangent)  on 
the  other  side;  the  inner  posts  show  the  full  elevation 
and  also  the  degree  of  curve  (down  to  J  deg.).     In  this 
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design  the  figures  are  in  relief  on  malleable  iron  plates 
bolted  to  a  creosoted  post. 

Diversity  of  opinion  and  practice  in  the  widening 
of  gage  on  curves,  in  order  to  facilitate  the  passage  of 
locomotives,  is  as  wide  as  the  diversity  in  elevating 
I'ails  on  curves.  Thus  on  twenty-two  railroads  standard 
gage  is  maintained  up  to  curvatures  ranging  from  3  deg. 
as  a  minimum  to  18  deg.  as  a  maximum.  In  more  detail, 
3  deg.  is  the  limit  on  one  road,  4  deg.  on  two,  5  deg.  on 
eight,  6  deg.  on  one,  8  deg.  on  six,  and  9,  10,  12  and 
18  deg.  on  one  railroad  each.  Four  j-oads  report  that 
gage  is  not  widened  at  all  on  main  track  curves,  two 
of  them  stating  that  their  cun'ature  does  not  require  it. 
Of  the  other  two,  both  operating  long  lines  over  prairie 
and  mountainous  country,  one  makes  an  exception  for 
curves  of  10  to  12  deg.  through  yards  and  the  other 
states  that  locomotive  tires  are  set  to  a  gage  which  will 
allow  for  curvature. 

Difference  in  wheelbase  and  wheel  gage  of  large  loco- 
motives is  theoretically  a  factor,  but  so  many  railroads 
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now  operate  engines  of  long  wheelbase  that  this  factor 
can  have  little  weight  in  accounting  for  the  diversity  of 
practice  noted  above.  The  American  Railway  Engi- 
neering Association  recommends  standard  gage  up  to 
and  including  8  deg.  curves,  and  then  widening  i  in. 
for  each  2  deg.  up  to  a  maximum  of  4  ft.  9i  in. 

Increments  in  widening  are  generally  J  in.  for  each 
two  degrees  (or  fraction  thereof)  or  i  in.  for  each 
4  deg.  On  one  road  the  rule  is  carried  to  a  refinement 
of  -h  in.  for  each  degree,  beginning  with  4  ft.  8  A  in. 
for  6  deg.  curves.  In  this  case,  as  in  cases  where  rules 
require  superelevation  to  be  varied  by  increments  of 
i  in.,  it  may  be  doubted  whether  such  close  graduation 
is  maintained  in  practice.  For  maximum  gage  permis- 
sible, including  wear  of  rail  heads,  four  limits  are  given 
by  different  roads  as  follows:  4  ft.  9  in.,  4  ft.  9i  in., 
4  ft.  9i  in.  and  4  ft.  9i  in.  Rules  sometimes  specify 
the  use  of  special  track  gages  for  curves  to  insure 
accuracy  of  widened  gage. 

Diversity  of  Practice  in  Gage  Variation 

The  diversity  of  practice  in  regard  to  gage  is  empha- 
sized by  the  contrasting  statements  in  railway  com- 
panies' books  of  maintenance  rules  quoted  below,  al- 
though in  some  cases  these  statements  refer  particu- 
larly to  tangents.  It  is  further  noted  in  some  of  these 
books  that  kinks  in  gage  are  as  detrimental  as  low 
joints  in  surface  and  must  be  corrected.  In  regard  to 
the  second  quotation,  other  roads  have  rules  which 
approximate  the  first  sentence,  but  with  the  term 
"proper"  or  "uniform"  instead  of  "perfect,"  thus  giving 
a  very  different  sense  to  the  paragraph: 

A.  "Slight  variations  from  gage  are  not  objection- 
able, provided  that  they  are  uniform  and  continuous 
over  long  distances." 

B.  "Perfect  gage  is  one  of  the  principal  features  in 
good  track.  Gage  must  be  exact  and  uniform  as  pre- 
scribed." 

It  is  sometimes  pointed  out  in  the  rules  that  rectifi- 
cation of  gage  need  not  be  attempted  as  long  as  the 
width  is  regular  or  uniform  and  does  not  exceed  certain 
limits.  This  caution  provides  against  unnecessary  labor 
and  work  and  undue  damage  to  ties  and  track  material 
by  the  shifting  and  respiking  of  rails. 

Turnouts  on  the  inside  of  curves  are  objectionable, 
since  standard  gage  is  required  through  turnouts,  so 
that  the  normal  widening  of  gage  must  be  interrupted. 
Some  roads  require  speed  reduction  on  such  curves. 
With  turnouts  on  the  outside  of  widened  curves,  the 
standard  flangeway  width  at  main  line  guard  rail  is 
increa.sed  by  an  amount  equal  to  the  widening  of  gage. 

Increase  in  gage  is  obtained  usually  by  shifting  the 
inner  rail  outward  and  is  maintained  for  the  full  length 
of  the  main  on  circular  curve.  The  transition  from 
standard  to  widened  gage  is  made  in  conformity  with 
the  spiral,  or  on  the  tangent  if  the  curve  is  not  spiralled. 

A  re.'iuest  for  suggestions  as  to  means  of  improving 
the  .stability  or  permanence  of  track  on  main-line  curves 
produced  but  meager  resulti.  In  general,  the  replies 
covered  good  maintenance  and  heavy  track  construction. 
The  first  include.^  correct  alignment,  with  transition 
curves,  uniform  gage  and  uniform  superelevation.  One 
suggestion  is  to  facilitate  maintenance  by  pjacing  40-in. 
iron  pins  at  all  curve  points,  the  center  line  being 
marked  on  the  head  with  a  cold  chisel. 

Suggestions  for  track  construction  include  heavy 
rails,  ample  supply  of  good  ties,  well-drained  roadbed,  a 


heavj'  bed  of  crushed  stone  or  gravel  ballast  kept  well 
tamped,  heavy  tie  plates,  double  spiking  and  the  use 
of  sufficient  rail  anchors  or  other  means  to  prevent 
creeping.  In  view  of  the  lateral  pressures,  some  engi- 
neers suggest  shoulder  tie-plates,  large  ties  and  a  heavy 
shoulder  of  ballast.  Canting  or  inclining  the  rails  in- 
ward from  the  vertical,  so  as  to  be  perpendicular  to  the 
pressure,  is  advocated  by  two  roads,  one  of  which 
points  out  that  this  inclination  should  be  given  by 
special  tie  plates  and  not  by  adzing  the  ties.  A  corollary 
to  this  is  the  statement  that  in  no  case  should  the  rails 
be  allowed  to  turn  out  or  incline  outward  from  the 
vertical  due  to  wheel  pressure  or  tie  wear. 

Reduction  of  superelevation  is  the  most  radical  sug- 
gestion, one  engineer  making  this  definitely  and  another 
indirectly  by  pointing  out  that  if  superelevation  is  in- 
creased to  suit  the  speed  the  speed  is  likely  to  be  further 
increased.  In  the  first  reply,  it  is  remarked  that  such 
reduction  probably  will  give  greater  relief  than  any 
other  measure.  It  is  considered  specially  desirable 
for  tracks  used  by  both  fast  passenger  trains  and  slow 
heavy  freight  trains.  On  certain  portions  of  this  road, 
trouble  from  derailment  has  been  practically  eliminated 
by  reducing  the  superelevation  of  3  deg.  curves  from 
5  in.  to  a  maximum  of  3  in.  As  it  is  expensive  to  carry 
out  such  a  change  over  a  considerable  mileage  it  may  be 
introduced  in  connection  with  other  work,  or  when  the 
track  is  being  ballasted  or  surfaced. 

Grade  Compensation  on  Curves 

To  equalize  train  resistance  it  is  usual  to  compensate 
or  reduce  grades  for  curvature,  in  order  that  the  com- 
bined grade  and  curve  resistance  will  not  exceed  the 
grade  resistance  on  tangent.  The  present  information 
given  as  to  present  practice  in  this  respect  supplements 
earlier  information  in  Engineering  News  of  April 
16,  1908,  p.  419,  and  Aug.  15,  1912,  pp.  278  and  308. 
The  rate  of  compensation  should  properly  take  into 
account  the  local  physical  and  operating  conditions. 

Uniform  compensation  or  reduction  of  grade  at  the 
rate  of  0.04  per  cent  per  degree  of  curve,  regardless 
of  variations  of  curvature  and  speed,  is  by  far  the 
most  general  rule,  although  some  railroads  specify  or 
allow  modifications  to  meet  special  conditions,  especially 
in  the  use  of  increased  compensation  where  steep  grades 
reduce  the  speed  or  where  stations  may  necessitate  the 
stopping  of  trains.  On  one  large  system  there  is  no 
prescribed  rule  but  the  matter  is  left  to  the  judgment 
of  the  local  engineers. 

The  minimum  compensation  noted  is  0.03  per  cent, 
used  by  two  roads.  The  maximum  is  0.05,  used  by  three 
roads,  though  only  one  of  these  makes  it  a  uniform 
standard.  One  engineer  reports  that  dynamometer  tests 
have  shown  0.04  to  be  insufficient  for  sharp  curves,  and 
recommends  going  as  high  as  0.06  per  cent.  Out  of 
twenty-four  roads,  sixteen  use  0.04,  mainly  as  a  uni- 
form rule.  Two  use  0.03 ;  four  use  0.035,  one  uses 
0.045  and  one  uses  0.05. 

Some  of  the  modifications  or  qualificationa  for  com- 
pensating grade  on  curves  according  to  local  conditions 
are  noted  below: 

1.  On  maximum  grades  with  n  large  amount  of  cur- 
vature, 0.04  prr  cent  compensation  i.s  used  up  to  10 
di'g.  curves,  but  thi.s  is  increased  to  0.05  on  grades 
with  few  curves.  Grade  at  sidings  must  not  exceed 
0.4  per  cent.  A  decrease  of  0.1  per  cent  in  grade  must 
be  allowed  for  vertical  curv'es. 
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2.  Compensation  is  0.04  per  cent,  the  uphill  end  being 
equated  and  carried  out  on  the  tangent. 

3.  A  good  rule  is  0.035,  as  0.03  is  scarcely  sufficient 
and  0.04  makes  the  pull  on  the  drawbar  a  little  less  on 
heavy  curves  than  on  tangents. 

4.  Although  our  rule  is  for  a  standard  compensation 
of  0.04,  a  correct  and  scientific  rule  would  recognize  in 
some  way  the  degree  of  curve  as  being  a  function  of 
curve  resistance.  Thus  if  0.04  is  proper  for  a  curve 
of  12  deg.  it  does  not  follow  that  it  is  proper  for  one 
of  2  deg. 

5.  Although  the  American  Railway  Engineering  As- 
sociation suggests  0.03  compensation  up  to  2  deg.  curves, 
we  use  0.04  for  all  degrees  and  have  found  it  satis- 
factory. 

6.  Ordinarily,  0.035  is  used,  but  this  is  increased  to 
0.04  on  steep  grades  with  sharp  curves. 

7.  Ordinarily  0.04,  but  0.05  at  stations  or  points 
where  trains  are  likely  to  stop. 

8.  Compensation  is  0.03  on  the  open  line  and  0.05 
at  points  where  speed  is  restricted  or  trains  stop. 

9.  Compensation  is  uniformly  0.04,  for  although  pres- 
ent conditions  may  call  for  reduced  speed  at  certain 
points  we  cannot  tell  when  conditions  of  increased 
power  or  decreased  tonnage  may  make  it  desirable  to 
maintain  regular  speed.  There  should  be  a  greater  rate 
of  compensation  where  the  track  is  used  by  both  freight 
and  passenger  trains,  since  there  is  more  friction  and 
resistance  where  the  superelevation  is  adjusted  for 
normal  and  safe  passenger  movements  but  also  carries 
full-tonnage  freight  movements. 

As  to  the  basis  of  these  rules,  most  of  the  reports 
state  that  it  is  general  practice  and  experience  and  all 
of  them  state  that  no  recent  tests  have  been  made. 
Two  refer  to  tests  made  about  twenty  years  ago,  three 
accept  the  recommendations  of  the  American  Railway 
Engineering  Association  and  one  bases  its  practice 
upon    the    Wellington    investigation    of    1878. 

Conclusion 

From  the  information  presented  in  this  article  it  is 
apparent  that  considerable  diversity  of  opinion  and 
practice  e.xists  in  regard  to  curve  work.  Since  proper 
condition  of  curves  is  so  essential  to  efficient  operation 
and  economical  maintenance,  it  is  rather  surprising  that 
the  permanent  marking  and  monumenting  of  curves  is 
not  more  general.  Such  work  is  inexpensive  and  in 
many  cases  a  policy  of  checking  the  curves  and  then 
marking  them  would  be  well  worth  while.  As  to  means 
of  increasing  the  stability  of  track  on  curves  and  thus 
reducing  maintenance  work  and  expense,  suggestions 
are  mainly  for  heavier  construction,  although  an  im- 
portant suggestion  is  for  a  general  reduction  in  the 
amount  of  superelevation  of  rails. 

It  is  evident  that  present  formulas  for  superelevation 
of  rails  on  curves  give  results  which  are  barely  ap- 
plicable under  modern  conditions.  In  fact,  these  results 
would  be  misleading  if  they  were  not  modified  materi- 
ally in  the  light  of  actual  experience.  It  is  evident  also 
that  modern  heavy  locomotives  with  long  rigid  wheel- 
base  constitute  a  factor  that  must  be  reckoned  with  in 
curve  layout  and  maintenance.  Variation  in  gage  of 
driving  wheels  on  different  axles  in  order  to  facilitate 
the  passage  of  curves  is  common  practice,  but  there  la 
little  uniformity  and  the  arrangement  appears  to  be 
mainly  arbitrary.  Under  ^uch  conditions  the  engineer 
is  at  a  disadvantage  in  deciding  what  amount  of  widen- 


ing of  the  track  gage  should  be  introduced  on  curves. 

Curve  elevation  and  grade  compensation  for  curvature 
both  involve  scientific  investigation  as  a  basis,  although 
practical  considerations  must  modify  the  application  of 
results  thus  obtained.  It  appears,  however,  that  no 
extended  modern  investigations  or  tests  have  been  made 
to  determine  the  accuracy  of  existing  methods  or  the 
extent  to  which  mathematical  analysis  needs  to  be 
modified  to  meet  modern  conditions.  Reliance  is  placed 
largely  on  tests  and  investigations  made  many  years 
ago,  when  size  of  engine  and  weight  of  train  were 
very  different  from  conditions  involved  in  present  rail- 
way operation.  On  the  other  hand,  even  greater  reli- 
ance is  placed  upon  actual  experience  and  observation, 
since  theoretical  methods  now  in  use  do  not  meet  prac- 
tical conditions.  For  these  reasons,  a  broad  and  thor- 
ough investigation  of  train  resistance  under  modem 
conditions  with  modern  equipment  appears  desirable. 

It  has  been  pointed  out  that  curve  superelevation  and 
alignment,  with  other  items  of  track  maintenance  work, 
were  neglected  during  the  war  and  under  government 
operation  of  the  railways.  Since  the  war,  labor  and 
other  conditions  have  not  been  favorable  to  prompt 
restoration  of  normal  standards  of  maintenance.  Con- 
sequently, there  is  a  wide  field  for  revision  and  improve- 
ment and  perhaps  an  opportunity  for  important  innova- 
tions. 

Year's  Count  of  Traffic  at  Toll 
Bridge  Analyzed 

TRAFFIC  figures  covering  a  full  year's  count  (July 
1,  1920,  to  July  1,  1921)  have  been  obtained  by  the 
State  Highway  Department  of  Connecticut  at  the  toll 
bridge  over  the  Connecticut  River  on  the  Old  Saybrook- 
Old  Lyme  road,  which  is  part  of  the  shore  route  between 
New  Haven  and  New  London. 

This  road  is  a  direct  route  between  New  York  City 
and  the  summer  resorts  to  the  north.  The  bridge, 
therefore,  carries  a  heavy  toyrist  traflSc  with  extreme 
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FIG.   1.     TRAFFIC  IN  PER  CENT  OF  AVERAGE  WEEK 

seasonal  variations.  The  data  have  been  summarized  in 
the  form  of  charts,  which  are  reproduced  herewith. 

Fig.  1  shows  a  comparison  of  each  week  in  the  year 
with  an  imaginary  "average  week,"  obtained  by  dividing 
the  total  number  of  vehicles  for  the  year  by  52.  On  this 
particular  chart  the  months  of  August*  December  and 
January  have  fairly  steady  weekly  traffic. 

Fig.  2  shows  the  division  of  the  actually  counted  year's 
traffic  on  the  Old  Lyme  bridge  according  to  the  days 
of  the  week.  This  is  fairly  representative  of  results 
obtained  by  short-period  traffic  counts.  The  chart  repre- 
sents the  average  of  every   Sunday,   Monday,  etc.,  for 
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the  entire  year  reduced  to  the  percentage  of  the  weekly 
traffic.  The  Monday  percentage  in  the  case  of  this 
particular  year  is  probably  raised  by  two  holidays — 
Labor  Day  and  July  4. 

Fig.  3  shows  the  monthly  and  seasonal  variation  in 
traffic.  Had  the  astronomical  summer  period  from 
June  21  to  Sept.  21  been  used,  instead  of  the  calendar 
months   June  to   August,    inclusive,   over   one-half  the 


Condition  of  Wood-Stave  Pipe  on 
Reclamation  Projects 

DATA  on  the  condition  of  196  separate  installations 
of  wood-stave  pipe  on  18  projects  of  the  U.  S. 
Reclamation  Service  are  given  in  the  December  Reclama- 
tion Record  by  William  H.  Nalder,  engineer,  Denver 
office.     He  makes  the  following  general  observations: 
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yearly  traffic  would  have  occurred  in  that  quarter. 
Fig.  4  indicates  the  relation  of  the  various  types  of 
vehicles  using  the  bridge.  Horse-drawn  traffic,  it  will 
be  noted,  is  exceedingly  small,  only  about  0.4  per  cent 
of  the  total. 


Varying  Electrification  Systems  in  England 

A  conflict  of  electrification  plans  has  arisen  in  Eng- 
land, owing  to  the  preference  of  three  different  systems 
by  three  railways  which  are  to  be  included  ultimately 
in  one  of  the  large  groups  formed  by  amalgamation  of 
existing  companies.  Each  of  the  three  railways  has  an 
extensive  suburban  service  near  London.  The  London 
&  Southwestern  Ry.  uses  a  1,500-volt  direct  current 
system  and   the  Lorndon,  Brighton  &   South  Coast  Ry. 


1.  One  condition,  which,  while  not  universal,  is  in  general 
quite  typical  of  the  operation  of  these  pipe  lines,  is  that 
they  are  full  of  water  only  part  of  the  time,  a  condition 
(generally  recognized  as  conducive  to  the  early  decay  and 
destruction  of  wood  pipe. 

2.  Many  installations  are  in  soils  that  are  more  or  less 
heavily  impreg-nated  with  alkali  and  carry  alkali-ladvn 
water.  This  contact  with  alkali  appears  to  have  resulted 
in  several  instances  in  the  early  destruction  of  the  steel 
bands  and  wire  winding  of  the  pipe. 

3.  There  are  65  installations  reported  as  being  made  be- 
tween the  years  of  1916  and  1920,  All  but  three,  or  95.4 
per  cent  are  reported  in  fair  or  better  condition.  The  throe 
installations  reported  in  poor  or  worse  condition  were  made 
in  1916  and  1917  and  were  of  untreated  fir  staves  placed 
in  moist  earth  and  kept  full  of  water  durinjx  the  irrigation 
season  only.  They  were  in  sizes  of  10  and  12  in.  and  are 
under  maximum  hydrostatic  heads  of  10  and  16  ft. 


TABI.K  I. 

WOOD-STAVE  PIPE  CONDITIONS  ON  U.  8.  R.  S.  PUOJECTS 
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use.M  a  .singje-phast'  alternating  current  system.  Now 
the  Southeastern  &  Chatham  Ry.  proposes  a  3.000-volt 
direct  current  system  for  its  suburban  lines.  Such 
diversity  being  undesirable,  meetings  of  electrical  engi- 
neers and  general  managers  were  held  in  order  to  arrive 
at  some  basis  of  agreement.  According  to  the  Raihray 
Gazette,  London,  fhi-se  meetings  were  unsuccessful  and 
the  Minister  of  Transpwt  has  appointed  a  committee  of 
electrical  engineers  and  railway  officers  to  consider  the 
po88ibility  of  securing  some  degree  of  uniformity  in 
future  schemes  for  electrification. 


4.  Of  the  59  installations  made  during  the  period  of  1911 
to  1915,  inclusive,  50,  or  84.7  per  cent,  arc  reported  n.i  in 
fair  or  better  condition.  Of  the  nine  in  this  group  reported 
as  being  in  poor  or  worse  condition  two  are  of  untreated 
fir  in  moist  earth,  full  during  the  irrigation  Si'a.'<on  only, 
one  is  redwood  buried  in  alkali  soil  that  has  destroyed  the 
winding,  two  arc  untreated  continuous  fir  laid  in  gravelly 
Sdil,  and  for  four  no  inforniHtion  is  at  hand  as  to  the 
nature   of  loil   or  continuity  of  service. 

5.  Of  the  71  installations  made  during  the  period  of 
1910  and  earlier,  54,  or  76  per  cent,  are  reporU.'<l  in  fair 
or  belter  condition.  There  are  three  installatiims  made  in 
1901  and  one  in  1904  which  are  all  the  installations  roimrted 
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as  being  made  prior  to  1905.  All  of  these  are  reported  to 
be  in  fair  conditions,  although  all  are  reported  as  having 
been  moved  and  relaid. 

To  eliminate  as  much  as  possible  the  personal  ele- 
ment entering  into  the  use  of  the  terms  ranging  from 
"perfect"  to  "no  good"  in  describing  one  condition  of 
the  pipe  the  data  have  also  been  grouped  under  the 
twcf  headings  "fair  or  better"  and  "poor  or  worse."  It 
is  thought  that  all  pipe  desci-ibed  as  being  in  a  fair 
or  better  condition  still  is  giving  satisfactory  service 
and  that  all  pipe  described  as  in  a  poor  or  vv^orse  condi- 


of  sand  and  stone  actually  used,  the  v?aste  sand  being 
charged  against  the  used  sand.  These  quantities  were 
18,717  cu.yd.  in  one  pit  that  required  washing  and 
had  a  large  quantity  of  boulders  and  so  also  required 
considerable  crushing;  22,470  cu.yd.  in  a  second  pit  that 
required  washing  and  some  crushing,  and  the  remainder 
on  a  third  job  where  four  separate  pits  were  used  requir- 
ing four  set-ups,  with  no  washing  but  some  crushing. 

With  this  basic  difference  of  over  a  dollar  a  cubic 
yard  considerable  additional  expense  would  be  justified 
in  producing  the  local   materials.     And  when  there  is 


TABLE  II.     CONDITIONS  OF  PIPE  ACCORDING  TO  CONSTRUCTION 
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83.1 
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tion  was  not  at  the  time  of  examination  giving  satis- 
factory service,  although  it  may  have  been  doing  so 
shortly  before  that  time.  This  segregation  and  grouping 
is  shown  in  Table  I  under  the  same  general  headings  as 
to  dates  of  installation  as  those  used  in  Table  I. 


Wisconsin  Produces  Aggregates 
Locally  at  Low  Cost 

Itemized  Cost  at  One  Quarry  and  Six  Gravel  Pits — 

One  Pit  Operated  by  Day  Labor — Some 

of  Best  Material  Never  Washed 

By  H.  G.  Kuehling 


QUALITY  of  material,  plant  equipment  and  oper- 
ation, and  other  items  entering  into  the  production 
cost  of  local  aggregate  are  seldom  the  factors  which 
decide  its  use.  Handling  and  transportation  are  the 
deciding  factors.  They  will  be  a  greater  factor  as  road 
jobs  reach  out  farther  from  shipping  points. 

The  argument  is  sometimes  offered  that  the  average 
contractor  is  not  an  economical  producer  of  material. 
This  may  be  true.  Where  there  is  a  difference  from 
$2,000  to  even  $6,000  per  mile  in  favor  of  using  local 
materials,  contractors  and  producers  may  as  well  make 
up  their  minds  that  the  road  will  be  built  of  them. 

The  cost  at  commercial  plants  in  Wisconsin,  is  about 
90c.  per  cubic  yard  based  on  60c.  a  ton  for  sand,  70c. 
a  ton  for  gravel,  and  a  1:2:4  mix.  To  this  must  be 
added  the  freight  haul  of  about  40  miles  (a  very  short 
haul  for  many  states)  which  gives  a  freight  cost  of 
about  95c.  per  cubic  yard  and  the  cost  of  unloading, 
which  will  be  25c.  more,  or  a  grand  total  of  $2.10  per 
cubic  yard  on  board  the  vehicle  that  is  to  haul  the 
material  to  the  road. 

The  cost  of  the  local  material  in  the  bins  ready  to 
spout  into  the  hauling  vehicle,  on  three  jobs  where  the 
Wisconsin  Highway  Commission  maintained  a  cost  engi- 
neer during  the  pa^t  season,  was  less  than  94c.  per 
cubic  yard.    This  was  in  the  production  of  60,844  cu.yd. 


added  the  fact  that  the  haul  from  the  local  pit  is  very 
likely  shorter  than  from  a  railv/ay  station,  this  differ- 
ence will  become  more  startling.  The  fact  that  some 
contractors  will  not  like  to  produce  material  will  not  be 
an  excuse  for  missing  the  above  savings. 

The  uncertainty  of  output,  both  daily  and  total,  is 
sometimes  advanced  as  an  argument  against  local  pits. 
There  is  no  particular  difficulty  in  arranging  a  local 
pit  to  produce  an  average  of  200  cu.yd.  per  day,  enough 
to  build  over  300  ft.  of  standard  18-ft.  concrete  high- 
way. This  with  many  other  facts  and  costs  is  shown  on 
the  accompanying  table.  This  output  can  readily  be 
doubled  by  increasing  the  plant  capacity  or  by  stock 
piling  before  paving  operations  begin,  or  by  both 
methods. 

The  total  output  can  be  determined  and  fairly  well 
defined  by  proper  test  pitting.  It  is  true  that  in  some 
cases  pits  have  had  to  be  abandoned.  During  the  past 
year  in  Wiscoiisin  one  pit  operated  by  a  contractor  was 
abandoned  and  commercial  material  shipped  in.  In  this 
case,  however,  the  contract  covered  just  such  a  con- 
tingency and  the  contractor  was  paid  20c.  per  square 
yard  extra.  At  that  the  contractor  built  an  extra  mile 
of  concrete  that  was  not  planned  to  come  from  the 
chosen  pit.  The  taxpryers  still  benefited  to  the  extent 
of  20c.  per  square  yard  or  \nany  thousand  yards.  While 
isolated  cases  may  fail  in  total  quantity,  there  is  no 
special  reason  to  expect  failure  where  proper  test  pit- 
ting is  done  under  the  supervision  of  a  competent 
geologist. 

In  speaking  of  daily  output,  the  local  pit  must  not 
be  too  severely  condemned  as  we  have  all  seen  many 
jobs  short  of  material  even  when  commercial  pits  were 
furnishing  it.  This  may  have  been  due  to  breakdowns 
or  changes  in  the  pit,  for  such  do  occur;  inability  to 
get  railway  cars  in  sufficient  quantities;  too  ambitious 
producers  who  contract  for  more  than  they  can  ship 
and  then  iry  to  keep  all  customers  going  with  partial 
ordei's;  or  to  irregular  deliveries  by  railway  companies 
which  are  anxious  to  move  more  important  and  better 
paying  freight.  In  the  case  of  the  local  pit,  the  troubles, 
where  they  do  exist,  are  close  to  the  job  and  the  work 


can  be  better  planned  than  when  the  contractor  does 
not  know  whether  or  not  he  is  to  get  a  shipment  on  the 

Still  another  argument  sometimes  presented  a-ainst 
local  materials  ,s  that  they  are  not  as  good  in  quaS 
as  commercial  materials.     This  argument  is  not  ge^ 
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FIG.  3.     TILE  PARTITION  AND  CEILING  DAMAGE 

Expansion  of  floor  tiles  threw  down  plastering  in  patches.     One 
two  soffits  spalled  o£f. 


Inside  Views  of  Burlington  Building  after  Fire 


FIG.   5.     BENT  IIULLION  SUPPORT  STRIPPED 
Wire-glass  sash  and  frames  gone  in  court  on  fourteenth  floor. 
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FIG.  6.     LOCATION  PLAN  OF  BURLINGTON  AND 
ADJACENT  BUILDINGS 

March  14-15  by  a  severe  exposure  fire.  The  fire 
originated  in  the  block  directly  east  of  the  Burlington 
Building  occupied  largely  by  2-  and  7-story  building.s. 
The  flames  swept  across  an  80-ft.  street  through  the 
open  floor  areas  of  the  Burlington  Building  above  the 
eighth  floor.  The  Burlington  Building  was  of  fireproof 
construction,  but  its  unprotected  street-front  windows, 
plain  glass  and  wood  sash  and  frames,  offered  no  resist- 
ance to  the  entrance  of  the  furnace-like  blast  from  the 
east.  A  light  northeast  wind  prevailed.  The  steel  ele- 
vated structure  of  the  Metropolitan  West  Side  Elevated 
Railway,  extending  along  the  south  side  of  the  burning 
buildings  and  the  Burlington  Building  was  much  dam- 
aged by  the  heat,  and  a  falling  wall  wrecked  several 
girders,  interrupting  traffic  for  15  hours. 

So  far  as  yet  determined,  the  fire  started  in  a  2-story 
building  in  the  north  aide  of  the  block  bounded  by 
Jackson  Blvd.,  Canal,  Van  Buren  and  Clinton  Sta.  It 
spread  rapidly  southward  through  unprotected  wall 
openings  to  the  7-ator>'  buildings,  which  were  aprin- 
klered.  The  engines  were  delayed  some  few  minutes 
due  to  a  false  alarm.  In  the  aprinklered  buildings  so 
many  heads  opened  that  the  tanks  were  soon  drained. 
The  intensity  of  the  heat  generated  in  the.se  buildings 
wa.s  exceptional,  due  to  the  character  of  the  occupancy, 
light  manufacturing,  printing,  book  binderies  and  pub- 
lishing. After  the  stream  of  fire  gained  entrance  to  the 
Burlington  Building  and  melted  out  the  wire-glass  win- 
dows with  which  the  openings  in  the  rear  were  pro- 
tected, it  ia  reported  that  flames  30  ft.  long  .shot  out 
of  the  hack  windows.  The  Burlington  Building  was  not 
sprinkiered. 

Interest  from  the  engineer's  viewpoint  largely  centers 
on  the  fireproof  Burlington  Building,  where  damage 
to  structural  members  was  little  or  none;  the  concrete 
and  tile  covering  of  the  ateel  frame  adequately  protect- 
ed the  columns,  beams  and  girders,  but  not  without  a 


certain  amount  of  spalling.  In  spots  the  flat-arch  tile 
floors  lost  the  soflits  of  the  tile. 

The  floor  plan  is  open  with  the  elevators  grouped  in 
a  fireproof  partition  in  a  central  location  on  either  side 
of  a  corridor  to  the  north  of  the  court.  The  elevators 
were  running  up  to  the  fifth  floor  the  next  day  after  the 
fire,  no  damage  being  done  to  the  mechanism.  The 
elevator  inclosures  were  protected  with  wire-glass  and 
are  bulged  outward  several  inches  toward  the  corridor. 
There  is  no  vent  over  the  elevator  shaft.  Marble  in 
the  halls  and  elsewhere  shows  crumbling.  The  wood 
flooring  and  2  x  3-in.  sleepers  in  the  cinder  concrete 
were  burned  out  clean.  Steel  filing  cases  and  other  steel 
equipment  proved  to  be  of  little  or  no  protection  to  their 
contents. 

In  general  the  fire  damage  was  confined  to  the  upper 
seven  stories.  The  heat  effects  from  the  east  are  obvi- 
ous on  the  spalled  terra  cotta  work,  of  which  perhaps 
half  will  have  to  be  replaced.  Large  areas  show  where 
the  glazing  had  been  removed  by  the  high  temperature. 
The  fire  was  intense  and  quick.  Temperatures  reached 
upward  of  2,000  deg.  F.;  brass,  which  melts  at  1,960 
deg.,  is  spattered  around.  The  wire-glass  windows  melt 
at  1,700  deg.  A  clock  hanging  on  the  wall  of  an  exec- 
utive's office  was  found  on  tke  floor  with  the  hands, 
after  straijrhtening,  pointing  to  1:45  p.m.  The  fire  is 
reported  as  starting  at  1 :  00  a.m.  Other  evidence  of 
the  short  duration  of  the  fire  is  the  condition  of  plaster, 
which  is  practically  intact  in  some  of  the  top  floors. 
Plaster  calcines  through  in  30  to  40  minutes. 

Losses  of  records  by  the  Burlington  are  in  many 
cases  irreplaceable  but  G.  A.  Haggander,  bridge  engi- 
neer, states  that  most  of  the  bridge  plans  were  in 
fireproof  vaults.  On  the  other  hand,  many  of  the 
building  plans  and  those  of  the  signal  department  are 
gone.  Valuation  records  are  mostly  gone  and  will  have 
to  be  reassemb'.ed  from  Washington  and  points  on  the 
road.  Most  of  the  legal  records  are  intact  in  the  vaults. 
Steel  office  furniture  and  filing  cabinets  were  of  abso- 
lutely no  protection  to  their  contents. 

Theories — The  fire  swept  through  the  building  hori- 
zontally. All  evidence  from  several  reliable  sources 
indicates  that  the  vertical  stops  at  stairways  were  abso- 
lutely effective. 

Charles  Bostrom,  city  building"  commissioner,  ex- 
pressed the  opinion  that  had  all  of  the  east  windows 
been  of  wire-glass  the  first  could  have  been  kept  out  of 
the  building.  W.  D.  Matthews,  chief  engineer,  Chicago 
Board  of  Underwriters,  would  not  go  so  far  concerning 
the  effectiveness  of  wire-glass,  but  said  that  the  fire- 
men would  have  had  a  much  better  chance  to  save  the 
building.  The  oaitside  heat  in  his  opinion  prevented 
radiation  from  the  fire  caused  by  the  ignition  of  office 
equipment  within  and  this  inside  fire  became  so  intense 
that  it  finally  melted  out  the  wire-glass  windows  in 
the  rear. 

Opinion,  however,  seems  to  be  somewhat  divided  as  to 
whether  the  wire-glass  windows  bfck  of  the  fire  escapes 
on  the  east  face  next  to  the  fire  were  molted  down  from 
the  fire  inside  or  the  heat  from  the  outside.  Employees 
of  the  elevated  state  that  flames  issued  outv/.ird  toward 
the  east  from  some  of  the  top  floors.  At  an.v  rate,  the 
outside  flames  were  not  playing  on  the  melted  wire-glass 
windows  on  the  rear  of  the  building. 

Dividing  the  destroyed  block  of  buildings  east  and 
west  is  the  elevated  structure  with  the  Canal  St.  sta- 
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tion  in  the  middle  cf  the  block.  Brick  walls  and 
machinery  falling  on  the  north  island  station  and  three 
of  the  four  tracks,  put  three  tracks  of  the  elevated  serv- 
ice out  of  commission  for  15  hours,  when  the  plate 
girders  under  one  of  the  tracks  had  been  jacked  back 
into  place  and  rails  relaid.  The  east  track  to  the  south 
was  out  of  commission  from  the  heat  and  hose  lines 
only.  The  heaviest  load  dropped  onto  short,  shallow 
box  girders  which  carried  the  tracks  over  the  under 
passage  between  the  two  island  platforms.  While  the 
temperature  of  the  girders  was  high,  B.  J.  Fallon,  gen- 
eral manager,  Chicago  Elevated  Ry.,  is  of  the  opinion 
that  those  which  are  in  place  can  be  used,  althourh  on 
the    north    track   the    damage    from    the    falling    walls 


twisted,   bent   and  deformed   six   or   seven   girders,    so 
badly  that  they  must  be  replaced. 

Reports  on  the  effects  of  the  fire  and  its  lessons  to  the 
profession  are  being  prepared  under  the  direction  of 
W.  T.  Krausch,  engineer  of  buildings  for  the  Burling- 
ton, who  has  called  in  Marshall  &  Fox,  the  original 
architects  of  the  building,  and  their  consulting  engineer. 
L.  E.  Ritter.  Under  Mr.  Krausch  the  bank  offices  on 
the  first  floor  were  made  ready  for  occupancy  the  next 
day  after  the  fire  and  so  were  five  of  the  lower  floors  for 
the  road's  officials.  By  March  18  two  more  floors  had 
been  turned  over  and  the  eighth  floor  was  ready  by 
March  20.  The  damage  on  this  floor  was  mostly  from 
water.    There  was  no  delay  to  service  or  business. 


American  Railway  Engineering  Convention 

Rail  Committee  Presents  Experimental  Rail  Specification  Based  on  Quiet-Setting  Steel — Engineers  and 

Labor  Economics — Analysis  of  Warehouse  and  Freighthouse  Design 

— Specifications  for  Movable  Bridges  Adopted 


A  DISTINCTLY  progressive  attitude  in  the  work 
of  the  American  Railway  Engineering  Association 
was  evidenced  in  the  committee  reports  presented  at  the 
annual  convention  held  in  Chicago,  March  14-16.  The 
most  important  action  was  the  development  of  a  new 
experimental  rail  specification,  to  which  the  manufac- 
turers have  agreed  to  roll  rail.  Four  other  important 
developments  which  mark  departures  from  more  or  less 
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line),  and  predicted  curve  of  M.  H.  Wickhorst  (dash  line). 

routine  investigations  may  be  noted:  (1)  Application 
of  economics  to  the  labor  situation,  covering  not  only 
the  selection  and  employment  of  commcm  labor,  but  also 
the  training  of  young  engineers  and  of  employees  in 
the  maintenance-of-way  department;  (2)  Analysis  of 
the  main  principles  and  factors  in  the  design  of  rail- 
way warehouses  and  freighthouses,  in  order  to  insure 
efficient  and  economical  operation;  (3)  Preparation  of 
a  system  of  records  for  unit  costs  in  track  work,  so 
that  there  may  be  a  definite  knowledge  and  comparison 
of  costs  in  various  items  of  work;  (4)  Preparation  of 
definite  specifications  for  special  classes  of  track  work 
in  view  of  the  steady  though  as  yet  slight  tendency 
■toward  the  contract  system  in  maintenance  of  way. 
Advance  in  the  field  of  bridge  design  through  the 
adoption  of  a  specification  for  movable  bridges  was  still 
another  item  of  progress. 

Following  the  disagreement  of  view  between  railway 


engineers  and  rail  manufacturers  which  became  evident 
during  the  past  year  or  two,  an  intensive  study  of  rail 
test  data  and  mill  practices  was  undertaken  by  the  rail 
committee  (chairman,  George  J.  Raj\  Lackawanna 
R.R.).  This  study  led  the  committee  to  certain  con- 
clusions as  to  desirable  qualities  in  rail  steel,  on  the 
basis  of  which  a  trial  specification  was  framed.  The 
rail  mills  have  agreed  to  roll  rail  to  this  specification. 
The  committee  states  its  conclusions  thus: 

Probably  the  most  important  item  of  manufacture  that 
affects  the  quality  of  the  finished  rail  is  the  condition  of  the 
steel  as  it  is  poured  into  the  molds.  A  well-made  steel, 
thoroughly  deoxidized  with  silicon  or  other  deoxidizer,  sets 
quietly  in  the  molds  with  a  fiat  top  on  the  ingot.  A  stee) 
not  fully  deoxidized,  however,  effervesces  in  the  mold  and 
sets  with  a  "horney"  top  on  the  ingot.  The  upper  third  of 
an  ingot  cast  with  effervescing  steel  is  spongy  inside,  with 
numerous  small  holes  but  with  only  a  small  central  pipe. 
Such  steel  also  shows  considerable  interior  segregation  of 
carbon,  phosphorous,  and  sulphur,  resulting  in  a  brittleness 
in  the  interior  of  the  head  of  the  upper  rail  of  the  ingot. 
The  quiet-setting  steel  is  free  from  interior  sponginess,  the 
segregation  is  much  lower,  and  the  interior  steel  of  the 
upper  third  of  the  ingot  is  denser  and  more  ductile,  but  the 
ingot  has  a  larger  central  pipe,  which  shows  as  a  lamination 
in  the  web  of  the  rail  lower  down  from  the  top  of  the  ingot 
than  in  rail  made  from  effervescing  steel. 

The  work  by  Wickhorst  in  1912  (see  Proceedings  Ameri- 
can Railway  Engineering  Association,  Vol.  14,  1913,  p.  507), 
showed  that  about  0.25  per  cent  or  more  of  silicon  is  required 
to  obtain  its  full  deoxidizing  effect,  and  it  would  seem  that 
specifications  should  require  a  minimum  of  0.20  per  cent 
silicon  in  rail  steel.  In  this  case  the  upper  end  of  the  A 
rail,  with  the  usual  discard  of  10  or  12  per  cent,  may  show 
a  small  vertical  lamination  in  the  web,  but  the  metal  in  the 
head  will  be  free  from  the  sponginess  and  excessive  segra- 
tion  present  in  rails  made  with  effervescing  steel. 

These  conclusions,  and  the  expectation  that  with  care- 
ful mill  practice  the  normal  amount  of  top  discard  will 
insure  good  rail  steel,  are  reflected  in  the  experimental 
specification  which  was  submitted  at  the  meeting  for 
information.    Some  of  its  characteristic  features  are : 

Chemistry — Carbon,  from  0.53-0.68  per  cent  for 
70-lb.  rail  to  0.67-0.80  for  rail  over  111  lb.  Phosphorus. 
0.04  maximum.  Manganese,  0.60-0.90,  with  0.50-0.80 
optional  for  rail  over  111  lb.  Silicon,  not  less  than  0.20 
per  cent. 

Tests — Specimens  shall  not  fracture  in  the  drop  test ; 
ductility  and  deflection  are  to  be  measured  for  informa- 
tion only.     Either  one  blow  or  two  blows  with  reduced 
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height  of  drop  may  be  demanded  by  the  purchaser; 
with  the  standard  2,000-lb.  tup  and  3-ft.  span  (4  ft.  for 
rails  over  111  lb.),  the  two-blow  drop  is  specified  as 
15,  15,  16  and  18  ft.  for  rails  of  70-79,  80-90,  91-110. 
and  111-140  lb.  weight.  If  one  blow  is  used,  the  heights 
for  80-90,  91-110  and  111-140  lb.  are  to  be  18,  20  and 
23  ft.  There  are  carefully  guarded  provisions  for 
retest  in  certain  cases.  All  tests  are  to  be  made  with 
head  dovm. 

Desired  Mill  Practice — Fully  deoxidized,  quiet-setting 
steel  is  desired,  teemed  into  the  molds  as  cool  as  prac- 
ticable. The  ladle  should  be  held  as  long  as  practicable, 
so  that  all  reactions  may  become  complete.  Ladle  addi- 
tions should  be  made  in  liquid  form.  Aluminum  addi- 
tion in  the  mold  is  not  permitted.  Spattering  in 
teeming,  and  disturbing  the  crystallization  of  the  steel 
in  the  molds  are  to  be  avoided.  The  top  discard  must 
be  such  as  to  remoo'e  injurious  segregation  and  pipe. 
Careful  procedure  on  the  hot  beds  and  in  the  straight- 
ening press  is  demanded.  As  indicated,  most  of  these 
provisions  are  informational  and  not  mandatory. 

Production  of  rails  under  these  specifications  during 
the  next  year  is  to  be  accompanied  by  thorough  study 
of  the  mill  practices  actually  realizable  thereunder,  and 
the  results  in  rail  quality  obtained. 

Other  Points  of  Rail  Studk 

Rail  failure  statistics  for  1920  and  their  correlation 
with  those  of  previous  years  confirm  the  indication 
obtained  previously  that  the  war-time  rollings  are 
decidedly  inferior  to  those  just  preceding.  The  steady 
reduction  in  rail  failures  since  1908  was  interrupted, 
beginning  with  the  1915  rollings,  in  the  way  brought 
out  by  the  cui-ve  reproduced  herewith,  which  reports 
the  total  failures  in  five  years'  service  and  shows  their 
remarkable  concordance  with  an  improvement  curve 
predicted  six  years  ago  by  M.  H.  Wickhorst,  engineer 
of  tests  to  the  committee.  More  light  is  thrown  on  the 
quality  of  the  war-time  rails  by  the  record  for  shorter 
periods  of  service.  Thus,  the  rails  rolled  in  successive 
years  from  1910  to  1917  gave,  in  three  years'  service, 
the  following  number  of  failures  per  100  track-miles: 
124,  104,  49,  45,  33,  34,  48,  86.  The  one-  and  two-year 
service  records  indicate  an  improvement  in  quality  in 
the  rollings  subsequent  to  1917. 

Designs  for  rails  weighing  150  lb.  per  yard  have 
been  considered,  to  .supplement  the  series  of  sections 
up  to  140  lb.  heretofore  designed.  A  memorandum  on 
this  subject  by  W.  C.  Gushing  (Penn.sylvania  R.R.) 
stated  that  heavier  sections  than  yet  rolled  are  under 
consideration  by  various  large  railroad  systems,  that 
the  relative  importance  of  size  of  head  (for  wear  under 
heavy  traffic)  and  depth  of  section  (for  girder  strength 
under  lighter  traffic)  is  the  crucial  point,  and  that  the 
RE  section,  which  appears  to  be  mo.st  suitable  for  the 
heavy  rails,  i.-j  under  study  for  the  ITiO-lb.  weight. 

Discussion  by  Hunter  McDonald  (^Nashvillfi,  Chat- 
tanooga &  St.  Loui.s  Ry.)  and  .J.  L.  Camphpjl  (El  Paso 
&  Southwestern  R.R.)  proposed  that  the  de.sirability  of 
longer  rails  be  restudied.  The  former  said  that  66-ft. 
rails  seem  desirable,  while  Mr.  Campbell  said  that  west- 
em  roads  are  considering  39-ft.  rails.  Other  work 
reported  by  the  rail  committee  Included  a  schedule  of 
recommended  practice  for  rail  inspection,  which  wa."? 
accepted.  A  formula  by  M.  H.  Wickhorst  for  elongation 
of  rails  in  the  drop  test  was  presented.    It  is, 


E  = 


4.8  fe 


X  (C  -f  0.30) 

where  E  is  percent  elongation  in  maximum  inch  on 
first  blow  for  3-ft.  span,  h  is  height  of  drop  in  feet  of 
a  2,000-lb.  tup,  X  is  the  section  modulus  of  the  rail,  and 
C  is  the  per  cent  carbon  content. 

Study  of  joint  bars  is  still  in  progress.  Investiga- 
tion of  the  intensity  of  wheel  pressure  on  rails  has 
been  deferred  for  the  time  being. 

In  a  brief  progress  report  the  committee  on  Eco- 
nomics of  Railway  Location  expressed  the  opinion  that 
no  information  of  value  is  obtainable  concerning  the 
effect  of  curvature  on  cost  of  maintenance  of  way  and 
equipment.  Although  it  would  be  possible  to  work  out 
a  number  of  factors  by  means  of  extended  research  and 
experiment,  the  practical  value  would  be  doubtful  since 
it  would  be  impossible  to  reconcile  the  test  results  with 
the  practical  conditions  of  operation.  On  the  other 
hand  the  committee  on  Economics  of  Railway  Operation 
discussed  analji;ically  the  determination  of  traffic  capac- 
ity of  a  railway,  and  proposes  to  extend  this  discussion 
to  show  the  economic  development  through  changes  in 
motive  powei%  additional  tracks,  grade  revision,  signals 
and  other  facilities. 

Another  important  subject  in  close  relation  to  that 
of  traffic  capacity  is  the  econom>al  operation  of  trains 
against  the  current  of  traffic  on  lines  having  multiple 
tracks.  This  includes  the  operation  of  a  third  track  by 
trains  in  opposite  directions  according  to  traffic  require- 
ments, a  practice  followed  by  14  roads  having  over 
4,000  miles  of  multiple-track  lines.  Concerning  the 
relation  of  speed  to  cost  of  maintenance  of  way,  the 
conclusion  was  reached  that  this  cost  increases  with 
speed   but  that  no  exact  relation   can   be  established. 

Labor  Economy  Important 
That  labor  economy  is  now  fully  as  important  as 
economics  of  materials,  but  has  received  much  less 
attention  and  therefore  affords  a  wide  field  of  improve- 
ment, was  emphasized  in  the  report  of  the  committee 
on  Economics  of  Railway  Labor.  Two  highly  desirable 
lines  of  development  are:  (1)  The  establishment  of  a 
single  central  authority  to  supervise  the  selection  and 
care  of  all  employees  on  a  railway  system;  (2)  the 
establishment  of  units  of  measure  of  the  work  per- 
formed in  track  maintenance.  At  present  the  records 
of  track  work  are  mainly  those  of  expenditures.  The 
report  submitted  methods  of  establishing  such  units 
and  of  reporting  such  work  so  that  its  cost  may  be 
distributed  in  accordance  with  these  units. 

The  disadvantage  of  the  present  employment  system, 
which  results  in  large  labor  turnover,  was  noted  in  the 
discussion.  It  was  pointed  out,  also,  that  under  the 
system  of  seniority  rights  of  employees  it  is  important 
in  employing  new  men  to  select  only  those  who  appear 
to  be  adapted  to  railway  service.  Methods  of  training 
employees  in  order  to  promote  efficiency  were  outlined. 
Training  Engineers — Technical  employees  were  in- 
cluded in  this  report,  one  section  of  which  deals  with 
the  training  of  young  engineers  in  railway  work.  This 
docs  not  include  methods  of  obtaining  engineers,  though 
it  pointed  out  that  consideration,  should  be  given  to  the 
engineer  who  has  not  had  a  college  training.  The  presi- 
dent, L.  A.  Downs  (Central  R.R.  of  Georgia),  in  his 
opening  address,  urged  the  necessity  of  greater  co- 
operation with  the  engineering  schools  and  a  much  more 
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liberal  rate  of  pay  to  make  railway  service  attractive 
to  the  young  engineering  graduate.  According  to  the 
committee  report,  a  fixed  minimum  engineering  corps, 
giving  greater  promise  of  permanent  employment  and 
opportunity  for  promotion,  is  necessary  in  order  to 
encourage  men  to  remain  with  the  company.  It  is  of 
particular  interest  to  note  that  the  report  and  the  dis- 
cussion pointed  out  the  desirability  of  railway  engineers 
making  themselves  familiar  with  operation. 

Animated  discussion  developed  on  the  subject  of  the 
engineer's  career  in  railway  service.  J.  A.  Stocker 
(Toledo  &  Ohio  Central  Ry.)  expressed  the  view  that 
the  older  engineers  do  not  take  a  helpful  attitude  toward 
the  beginners  in  the  service,  and  that  this  has  a  dis- 
couraging effect.  C.  E.  Lindsay  (New  York  Central 
Lines)  suggested  that  a  well-defined  line  of  advance- 
ment should  be  marked  out  in  engineering  .service; 
others  recommended  that  opportunities  for  engineers 
should  be  provided  also  in  other  departments.  Prof. 
A.  N.  Talbot  pointed  out  the  great  decrease  in  the 
attractiveness  of  the  railway  career  to  young  civil 
engineers  within  the  last  generation,  and  expres.sed 
the  hope  that  the  condition  may  be  improved  in  the 
interest  of  the  railways  themselves. 

Track  Ditching — Touching  the  question  of  labor  econ- 
omy was  a  brisk  discussion  of  the  economic  aspect  of 
railway  ditching.  In  dealing  with  methods  of  ditching, 
the  committee  on  Roadway  was  content  to  list  and 
describe  the  various  methods  employed,  no  attempt  be- 
ing made  to  discuss  their  relative  economy.  Objection 
was  made  promptly  to  the  action  of  the  committee  in 
recommending  hand  work  under  certain  conditions. 
The  point  was  made  by  R.  H.  Ford  (C,  R.  I.  &  P.  Ry.) 
that  such  action  is  fundamentally  wrong,  since  hand 
labor  is  so  expensive  that  although  it  may  sometimes 
be  used,  it  certainly  should  not  be  included  by  the  asso- 
ciation in  its  "recommended  practice." 

The  report  classified  ditching  according  to  varying 
depths  of  cut,  but  in  discussion  the  argument  was 
made  that  machine  work  is  economical  and  practicable 
under  all  conditions,  regardless  of  depth  of  cut  and 
density  of  traffic.  By  a  large  vote  it  was  decided  to 
refer  back  to  the  committee  all  of  its  conclusions  on 
ditching,  with  the  exception  of  the  opening  statement: 
"Good  roadbed  drainage  is  the  foundation  of  economical 
track  maintenance ;  therefore,  the  ditching  of  cuts  is  of 
great  importance  and  should  be  carried  out  currently 
with  the  regular  yearly  maintenance  program." 

Studies  of  time  and  cost  of  unloading  and  placing 
ballast,  together  with  the  force  organization  of  the 
work,  were  the  subject  of  a  detailed  report  by  the  com- 
mittee on  Ballast.  A  proposed  organization  for  a  small 
ballasting  gang  was  submitted  and  adopted. 

Contract  Work — Interest  in  the  modern  development 
of  contract  work  for  railway  maintenance  was  indicated 
by  a  report  of  the  committee  on  Track,  which  submitted 
complete  specifications  for  contract  work  in  relaying 
rails,  renewing  ties  and  ballasting.  These  specifications 
were  proposed  for  the  "Manual,"  but  objection  was 
made  to  this  on  the  ground  that  they  are  new  and 
untried  and  that  in  view  of  the  very  indefinite  status  of 
the  contract  system  for  track  work  it  would  be  unwise 
to  adopt  such  specifications.  It  was  voted,  therefore, 
to  accept  them  as  infoiination. 

Tie  Records — Difficulties  in  comparing  the  life  of  ties 
due  to  uncertainties  as  to  kind  of  wood  and  conditions 


of  use,  led  the  committee  on  ties  to  suggest  that  all 
test  installations  should  include  white  oak  ties  of  speci- 
fied grade  and  size  to  serve  as  a  basis  of  comparison. 
This  recommendation  was  adopted  after  active  discus- 
sion of  the  difficulty  of  fixing  a  standard  of  white-oak 
quality.  The  committee  recommends  that  treated  ties 
should  have  spike  holes  bored  and  tie-plate  seats  faced 
by  machine,  but  that  the  expense  of  boring  untreated 
ties  for  cut  spikes  is  not  warranted.  As  to  cut  and 
screw  spikes,  good  track  can  be  obtained  with  either, 
but  there  is  no  evidence  as  yet  that  the  latter  prolong 
the  life  of  the  tie. 

The  use  of  dating  nails  for  treated  ties  was  advocated 
by  the  committee  on  Wood  Preservation,  but  F.  -J. 
Angier  (B.  &  O.  R.R.),  a  member  of  the  committee, 
made  .strong  objection  to  this.  In  his  opinion  the  ex- 
pense is  too  great  to  be  justifiable,  and  dating  nails 
should  be  used  only  in  test  ties.  The  chairman,  C.  M. 
Taylor  (P.  &  R.  R.R.),  and  other  speakers  took  the 
position  that  without  the  nails  there  is  no  possibility 
of  keeping  reliable  records  of  life  of  ties,  while  their 
presence  warns  the  section  foreman  against  premature 
removal,  since  he  knows  that  his  records  of  tie  removal 
will  be  checked  by  superior  officers.  A  vote  on  the 
question  showed  a  large  majority  in  favor  of  using  the 
dating  nails  in  all  treated  ties. 

Considerable  discussion  attended  the  presentation  of 
standard  designs  of  track  tools  by  the  committee  on 
Track,  but  it  was  voted  to  adopt  them.  As  designs  of 
shovels  were  submitted  independently  by  the  commit- 
tees on  Track  and  Ballast  these  committees  are  expected 
to  get  together  and  harmonize  their  plans.  Designs  for 
managanese-steel  track  crossings  were  adopted.  Plans 
for  location  of  track  signs  uniformly  at  10  ft.  4  in.  from 
center  of  track  were  adopted,  as  submitted  by  the  com- 
mittee on  Signs,  Fences  and  Crossings. 

Analysis  of  Building  Design 

Two  reports  dealt  with  the  operating  factors  affecting 
the  design  of  railway  warehouses  and  freighthouses. 
Such  factors  include  length  of  trackage,  tailboard  space, 
elevator  capacity,  turnover  of  freight,  etc.,  in  relation 
to  floor  area  and  tonnage  handled.  Thus,  wath  a  knowl- 
edge of  traffic  conditions  at  any  point,  the  engineer  has 
a  number  of  constants  or  ratios  to  guide  him  in  design- 
ing an  economical  and  adequate  structure. 
•  A  study  of  the  design  of  multiple-floor  warehouses 
over  railway  freighthouses.  in  order  to  develop  the  air 
rights  of  the  property  site,  was  presented  by  the  com- 
mittee on  Yards  and  Terminals.  This  is  a  subject  on 
which  very  little  information  is  available,  but  which 
has  been  given  considerable  attention  in  planning  large 
new  terminal  developments  at  Chicago.  A  somewhat 
similar  study  of  the  design  of  L.  C.  L.  freighthouses 
was  presented  by  the  committee  on  Buildings,  which 
pointed  out  that  too  frequently  the  size  of  the  freight- 
house  is  determined  arbitrarily  and  the  design  is  based 
upon  approximations  and  compai'isons  with  existing 
freighthouses,  whereas  the  traffic  should  be  analyzed  in 
regard  to  its  character  and  extent  and  the  building 
design  then  based  upon  these  local  conditions. 

Of  a  more  general  and  descriptive  character  was  the 
matter  submitted  by  the  committee  on  Buildings  in 
regard  to  ice  houses  and  icing  stations,  and  by  the 
committee  on  Shops  and  Locomotive  Terminals  in  re- 
gard  to   engine  houses   and  car   repair   shops.     This 
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latter  committee  pointed  out  that  engine  terminal  de- 
velopment has  lagged  so  far  behind  that  of  equipment 
that  many  terminals  are  inadequate  for  efficient  service. 
In  fact,  in  many  cases  improvements  which  will  reduce 
the  time  required  for  turning  and  handling  engines  will 
be  equivalent  to  the  provision  of  additional  power  to 
the  division.  Other  matters  submitted  by  the  commit- 
tee on  Buildings  included  specifications  for  structural 
steel  and  iron,  stone  masonry,  tile,  marble,  plumbing, 
treating,  painting  and  glazing.  These  were  adopted, 
and  will  form  part  of  a  comprehensive  set  of  specifica- 
tions for  railwiy  buildings. 

Standards  and  Contracts 

Waste  due  to  useless  diversity  of  types  was  urged  by 
the  special  committee  on  Standardization  (which  is  com- 
posed of  the  chairmen  of  the  other  committees")  as 
indicating  the  great  need  for  standardization.  Several 
speakers  suggested  the  desirability  of  closer  relations 
with  the  American  Engineering  Standards  Committee 
and  it  was  voted  to  submit  the  following  specifications 
to  that  committee:  (I)  Cast-iron  pipe,  valves  and 
hydrants;  (2)  track  tools;  (3)  railway  lamps;  (4) 
ties;  (.5)  insulating  tape,  subject  to  approval  cf  certain 
of  these  by  the  association. 

A  resolution  was  passed  to  the  effect  that  within  one 
year  after  the  adoption  by  the  Association  of  a  "recom- 
mended practice,"  the  Board  of  Direction  may  present 
such  project  to  the  American  Engineering  Standards 
Committee. 

Di.scussion  of  specifications  for  movable  bridges  has 
been  in  progress  for  several  years,  after  a  first  draft 
had  been  prepared  by  the  committee.  The  final  docu- 
ment was  worked  out  during  the  past  year,  and  was 
approved  by  the  meeting  as  a  standard.  An  important 
revision  made  by  the  committee  at  the  meeting  changed 
the  tread  pressure  in  rolling  bridges  from  125  d  to 
3,200  Vd  per  linear  inch,  d  being  the  diameter  of  the 
rolling  segment  in  inches;  it  also  changed  the  allow- 
ible  web  contact  pressure  under  such  treads  (within 
15-deg.  planes)  from  7,500  to  13,000  lb.  per  sq.in. 

A  short  set  of  specifications  governing  the  erection  of 
.iteel  fixed  bridges  Cfor  spans  less  than  300  ft.)  was  also 
presented.  These  specifications  were  received  as  in- 
formation, and  are  to  be  under  study  for  a  year  before 
adoption.  Comment  was  made  on  some  of  its  clauses, 
chiefly  with  a  view  to  securing  more  precise  definition 
of  work-train  service  and  adequate  clearance  between 
rack  and  piled  material.  The  general  criticism  was 
made  that  the  specifications  largely  cover  matter  form- 
ing part  of  the  contract;  but  it  was  .stated  in  reply  that 
the.se  particular  elements  of  the  contract  need  to  be  in 
'he  hands  of  the  men  on  the  work  and  should  therefore 
tie  part  of  the  specifications. 

Several  minor  revisions  were  made  in  the  specifica- 
tions for  fixed  bridges  adopted  two  years  ago.  The 
permissible  compression  in  flanges  of  beams  and  girders 
was  fixed  at  16,000— 150  T  6. 

Classification  of  bridges,  specifications  for  turntables, 
and  specifications  for  highway  bridges,  are  1o  be  mat- 
ters of  study  during  the  coming  year.  Work  may  also 
V)e  done  on  column  tests,  on  electrically  welded  connec- 
tions, and  on  signaling  and  lighting  drawbridges.  It 
was  stated  that  there  is  ground  for  believing  that  if 
uniform  rules  for  lighting  drawbridges  arc  adopted  they 
will  be  accepted  by  all  government  authorities  having 
jurisdiction.    A  standard  alreadv  exists  in  Canada. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Floating-Ginpole  Method  Patented 

Sir — The  writer  was  greatly  interested  in  the  very  in- 
Btrnctive  article  on  the  erection  of  400-ft.  radio  towers 
which  appeared  in  your  issue  of  Feh.  9,  1922.  Ke  was 
eomewhat  surprised  and  disappointed  to  find  that  no  men- 
tion was  made  of  the  fact  that  the  Pittsburgh-Des  Moines 
Steel  Company  developed  the  floating  ginpole  described 
and  holds  patent  on  the  same.  Permission  was  given  to 
the  American  Bridge  Co.  to  use  thig  device  on  the  Long 
Island  job. 

This  invention  was  developed  by  members  of  our  organi- 
cation;  U.  S.  patent  1,182,387  was  granted  to  one  of  our 
employees  on  May  9,  1916,  and  was  subsequently  assigned  to 
the  Pittsburgh-Des  Moines  Steel  Co.  We  have  been  using  this 
device  for  the  erection  of  steel  towers  for  a  number  of 
years.  It  may  be  of  interest  to  your  readers  to  know  that 
we  shipped  four  of  these  poles  to  France  and  used  them  in 
erection  of  the  eight  820-ft.  towers  of  the  Lafayette  Radio 
Station  at  Bordeaux.  Geo.  L.  Christy, 

Pittsburgh,  Feb.  24.  Chief  Engineer, 

Pittsburgh-Des  Moines  Steel  Ca 


Proposed  Clauses  for  Structural  Specifications 

Sir — In  applying  to  Bethlehem  shapes  the  formula  for 
buckling  resistance  of  webs  which  is  given  in  the  Carnegie 
handbook,  19,000  —  100  d/2r;  it  seems  to  the  writer  that  it 
would  be  better  to  go  a  step  farther  and  add  "=  19,000-173. 
2  d/t"  also  giving  a  limit  of  16,000. 

In  connection  with  web  resistance  to  direct  compression, 
are  not  our  building  codes  conspicuously  silent?  This  is 
one  of  the  points  which  may  well  be  covered  in  the  proposed 
standard  building  code.  Other  matters  which  might  be 
more  satisfactorily  specified  are  the  spacing  of  plate- 
girder  stiffeners,  unit  stresses  for  beams  without  lateral 
support,  and  unit  stresses  for  threaded  rods.  On  all  of 
these  questions  there  is  a  wide  difference  in  practice  and 
little  that  is  definite  in  codes  and  specifications. 

These  latter  points  were  covered  in  the  following  manner 
in  the  specifications  for  building  work  used  by  Westing- 
house,  Church,  Kerr  &  Co.  prior  to  their  merger  with 
Dwight  P.  Robinson  &  Co. 

Plate-Girder  Stiffcucrs — Web  stiffeners  shall  he  provided, 
generally  in  pairs,  over  bearings  and  under  concentrated 
loads.  They  shall  be  proportioned  for  bearing  at  24,000  lb. 
per  sq.in.  on  the  actual  contact  area  and  not  over  16,000  lb. 
on  the  gross  cross-section.  There  shall  be  a  sufficient  num- 
ber of  rivets  to  transmit  the  full  load  to  the  web.  These 
stiffeners  shall  be  placed  on  fillers,  have  an  absolute  end 
t>earing  on  flange  angles,  and  the  outstanding  legs  shall 
be  as  wide  as  the  flange  angles  will  allow,  intermediate 
stiffener  shall  be  provided  if  the  unsupported  depth  of  web 
betweei.  flanire  angles  is  more  than  sixty  times  its  thickness. 
The  clear  distance  between  stiffeners  shall  not  exceed  72  in. 
or  t/40  (12,000-r)  where  t  is  thickness  of  web  in  inches  and 
8  is  shear  in  pounds  per  square  inch. 

lienmn  lydtrrnUy  Vnjiupported — The  compression  flanges 
of  beams  and  girders  8h.all  be  stayed  at  inter%als  not  exceed- 
ing fifteen  times  the  width  of  flange,  or  else  the  unit  stress 
in  pounds  per  square  inch  shall  not  exceed  19.000-200  L/B. 
or,  when  cover  is  in  the  form  of  a  channel  or  beam,  lO.OiiO- 
150  L/B  with  a  maximum  of  16,000,  L  being  the  unsupported 
lenpth  and  B  the  width  of  flaner,  both  in  snnir  unit.o.     In 

f;enpral,  no  beam  or  girdrr  shall  have  a  grr.itrr  unsupported 
en^th  than  forty  times  the  width  of  the  comprrssion  flanee. 
Thrrndrd  Rndu  Irt  Trvjiinv — Onc-inrh  diameter  and  over, 
14,000  lb,  per  sq.in.:  under  1  in.  diameter,  11,200  lb.  per  gq.in. 
Paterson,  N.  J.,  March  1.  A.  W.  A.  EnEN, 

Engineer,  Paterson  Bridge  Co. 
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Indict  Structural  Details  in 
Knickerbocker  Reports 

Associated     General     Contractors,     and 

American  Association  of  Engineers 

Make  Findings  Known 

Two  of  the  society  committees  ap- 
pointed to  investigate  the  failure  of  tlie 
Knickerbocker  Theater  in  Washington 
on  Jan.  28,  have  reported,  and  a  third 
committee  has  made  a  report  which  is 
not  in  its  final  form.  The  reporting 
committees  arc  those  of  the  Associated 
General  Contractors  and  of  the  Ameri- 
can Association  of  Engineers.  The 
government  committee,  representing  the 
engineers  of  the  United  States  Army 
and  Navy,  has  not  yet  put  in  its  final 
report. 

Details  of  the  two  committee  reports 
will  appear  in  an  early  issue  of  Engi- 
neering News-Record.  Meanwhile  it 
may  be  stated  that  the  Associated 
General  Contractoi-s  committee,  headed 
by  "Rudolph  P.  Miller,  formerly  super- 
intendent of  the  Building  Department 
of  New  York  City,  has  confirmed  the 
conclusions  as  to  the  failure  reached 
by  Engineering  Neivs-Record.  The  re- 
port says  "Collapse  of  the  roof  was  due 
to  weaknesses  in  the  design  of  the 
structural  steel  supporting  the  roof  and 
of  the  Columbia  Road  wall.  The  direct 
cause  is  the  unseating  of  the  north  end 
of  the  main  truss  principally  through 
failure  of  the  northernmost  top  gusset 
plate  of  that  truss  and  the  bottom  chord 
where  it  rested  on  the  Columbia  Road 
wall. 

Responsibility  Placed 

Responsibility  for  these  weaknesses 
is  placed  upon  the  architect,  who 
accepted  the  faulty  design  from  the 
fabricator;  the  contractor  is  not  held 
responsible  by  reason  of  the  quality 
of  his  work  or  by  any  non-compli- 
ance with  the  design,  specifications 
and  contract,  nor  for  the  alternate 
design,  but  is  held  jointly  responsible 
with  the  building  department  of  the 
District  for  failure  to  apprehend  the 
violations  of  the  building  code  in  de- 
tecting that  the  design  did  not  provide 
for  anchoring  trusses  to  the  walls  to 
prevent  their  slipping  from  the  bear- 
ings." 

Full  recommendations  given  for  pre- 
venting a  recurrence  of  the  disaster 
are:  (1)  Charging  sufficient  fees  for 
building  permits  to  make  possible  an 
adequate  force  for  checking  and  in- 
specting new  construction;  (2)  provi- 
sion by  the  owner  for  adequate  plans 
and  specifications  and  inspection  on  the 
part  of  the  architect;  (3)  a  revision  of 
building  codes  standardizing  them  so 
that  the  average  architect  and  con- 
tractor may  become  thoroughly  con- 
versant with  their  requirements;  (4) 
registration  of  architects,  engineers  and 
bontractors  with  the  pity  building  de- 
partment in  order  to  Cnsure  adequate 
skill   and  responsibility. 

The  report  of  the  Associated  General 
Contractors  committee  lists  seven  prin- 
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Finds  Rate  on  Narrow-Gage 
Track  High 

In  the  complaint  of  the  Lakewood 
Engineering  Co.,  an  I.  C.  C.  examiner 
recommends  that  the  rates  on  portable 
railway  track  in  sections  from  Cleve- 
land to  New  York  and  Baltimore  for 
export  are  unreasonable  because  they 
exceed  rates  on  fish-plates,  switches, 
turntables  and  crossties. 


$40,000,000  Highway  Bond 
Issue  for  New  Jersey 

A  $40,000,000  highway  bond  issue 
was  approved  by  the  New  Jersey 
legislature  March  17.  The  bill  was 
passed  over  the  veto  of  Governor 
Edwards. 


Local  Section  Am.  Soc.  C.  E. 
Discusses  Theater  Failures 

At  a  technical  sub-section  group  con- 
ference of  the  New  York  Section  of 
the  Am.  Soc.  C.  E.  held  on  Mar.  15,  the 
subject  for  discussion  was  "The  import- 
ance of  the  design  of  details  as  evi- 
denced by  recent  theater  failures."  Al- 
though the  conference  considered  the 
available  evidence  with  regard  to  the 
theaters  that  failed  recently  in  Wash- 
ington and  in  Brooklyn,  N.  Y.,  and 
pointed  out  defective  details  of  design 
and  construction  in  those  structures,  the 
opinion  prevailed  that  the  problem  of 
safe  buildings  goes  far  beyond  the  ques- 
tion of  technical  details  and  involves 
the  provision  of  competent  technical 
supervision  from  the  beginning  of  de- 
sign through  to  the  completion  of  con- 
struction. Other  conferences  on  similar 
subjects  will  be  held  by  the  sub-section 
in  connection  with  the  April  and  May 
meetings  of  the  New  York  Section. 
James  H.  Edwards,  Asst.  Chief  Engi- 
neer, American  Bridge  Co.,  who  pre- 
sided over  the  March  15  meeting,  will 
be  chairman  of  the  April  and  May  con- 
ferences. 

cipal  faults  in  design,  which  seem  to 
be  in  accord  with  the  nine  principal 
faults  noted  by  the  report  of  the  com- 
mittee of  the  American  Association  of 
Engineers,  which  is  headed  by  N.  D. 
Mitchell.  This  latter  committee,  how- 
ever, holds  the  contractor  jointly  re- 
sponsible with  the  architect  for  the 
alternate  design  which  vvas  faulty.  The 
principal  faults  noted  by  the  A.A.E. 
committee  are:  Support  of  the  main 
truss  on  a  thin  wall  lacking  solidity 
and  mass;  support  of  the  main  truss 
on  a  skew  bearing  combined  with  lack 
of  stiffness  in  gusset  between  the  end 
post  and  lower  chord  of  truss;  failure 
to  anchor  trusses  and  heavy  beams  into 
the  walls;  scant  bearing  at  the  walls; 
insufficient  section  areas  and  inadequate 
details  of  truss  members;  inadequate 
column  bracing;  absence  of  lateral  sup- 
port of  the  intermediate  panels  of  the 
truss  T-11;  absence  of  diagonal  bracing 
between  the  other  ti'usses,  and  inade- 
quate strength  of  the  roof  slab. 


Port  Authority  Officials 
Discuss  Harbor  Plan 

New   York   Sections   of   Four   National 

Societies   Hear  Chairman   and 

Chief  Engineer 

At  a  joint  meeting  of  the  local  sec- 
tions of  the  four  founder  societies,  held 
March  15,  at  the  Engineering  Societies' 
Building,  New  York  City,  E.  H.  Outer- 
bridge,  chairman,  Port  of  New  York 
Authority,  B.  F.  Cresson,  Jr.,  chief  engi- 
neer of  that  body,  and  Morris  Sherrerd, 
consulting  engineer  of  Newark,  N.  J., 
reviewed  the  development  of  the  Port 
Authority  and  discussed  its  plan  for 
the  organization  of  the  port  and  its 
railroad  terminal  facilities. 

Mr.  Outei'bridge  reviewed  the  condi- 
tions and  events  that  led  to  the  forma- 
tion of  the  Port  Authority  and  declared 
its  present  task  to  be  tlie  adoption  of 
those  measures  of  relief  that  can  be 
provided  by  a  better  and  more  econom- 
ical use  of  existing  facilities. 

Mr.  Cresson  summea  up  briefly  the 
benefits  to  be  derived  from  closer  co- 
operation betv/een  the  railroads  enter- 
ing New  York  and  developed  at  greater 
length  the  immediate  advantages  to  be 
gained  by  more  scientific  and  business- 
like handling  of  Manhattan  railroad 
freight.  He  urged  more  team  work 
between  the  rail  service  and  the  truck- 
ing service,  in  order  to  effect  some  form 
of  direct  delivery  between  the  railroads 
and  the  merchants. 

Mr.  Sherrerd  pointed  out  the  advan- 
tages to  the  New  Jersey  communities 
that  will  result  from  the  carrying  out  of 
the  comprehensive  plan  of  the  Port 
Authority. 

Motion  pictures  were  shown  in  order 
to  visualize  the  great  scope  of  the  Port 
Authority  plan  and  the  economies  that 
will  be  effected  in  the  handling  of  the 
food  supply  for  the  8,000,000  people  of 
the   metropolitan  port   district. 

Emergency  Food-Distribution  Plan 

Mr.  Outerbridge  also  described  the 
plans  that  were  laid  by  the  Port  Author- 
ity to  insure  a  continued  supply  of  food 
and  other  necessaries  in  the  face  of  the 
threatened  railroad  strike  of  last  au- 
tumn. These  plans  were  based  upon  the 
co-ordination  of  the  powers  of  the  two 
states  of  New  York  and  New  Jersey 
and  of  the  federal  government.  It  in- 
volved the  gathering  of  data  as  to  the 
stocks  and  consumption  of  all  supplies 
in  the  metropolitan  district,  the  organi- 
zation of  some  200  wholesalers  who 
dealt  in  necessities,  and  the  provision 
of  a  motor-trai)sport  system  with  the 
necessary  supervision  of  highways  in 
order  that  the  city  might  draw  upon  a 
territory  included  wi'^hin  a  radius  of 
some  200  miles,  depending  entirely  upon 
the  highways  and  waterways.  This 
skeleton  organization,  Mr.  Outerbridge 
said,  was  laid  out  in  about  ten  days. 
A  headquarters  was  established,  and  its 
various  elements  were  all  held  in  readi- 
ness to  take  up  their  parts  on  short 
notice. 
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A.  R.  E.  A.  Annual  Meeting 
Breaks  Records 

I'revious   Meetings   Surpassed   in   Work 
and    Attendance — 24    Reports    Pre- 
sented  and  Acted  Upon 

Breaking  records  appears  to  be  a 
habit  with  the  American  Railway  Engi- 
neering Association,  for  the  attendance 
at  the  twenty-third  annual  convention, 
held  in  Chicago,  March  14.-16.  was 
again  far  in  excess  of  previous  high 
mark.  The  registration  (evidently  in- 
complete) showed  707  members  and  178 
visitors,  as  compared  with  6-50  and  160 
in  1921  and  a  total  of  561  in  1920.  Re- 
ports of  all  the  24  committees  were 
presented  and  acted  upon,  the  work 
being  facilitated  as  usual  by  having  all 
reports,  with  drawings  and  appendices, 
printed  in  advance.  This  printed  mat- 
ter aggregated  about  1.000  pages,  ex- 
clusive of  a  reprint  of  the  voluminous 
report  of  the  American  Committee  on 
Electrolysis. 

President's  Address 

In  a  brief  opening  address  the  presi- 
dent, L.  A.  Downs,  referred  to  the 
movement  for  closer  relations  with  the 
engineering  schools,  for  which  purpose 
a  special  committee  has  been  appointed. 
Of  15  institutions  only  9  per  cent  of 
the  graduates  in  civil  engineering  are 
working  for  railroads.  And  of  350  en- 
gineers in  railway  service  only  about 
50  per  cent  are  graduates.  The  rail- 
ways need  more  of  these  young  men, 
but  to  obtain  them  the  managements 
must  offer  a  more  attractive  and  rea- 
sonable wage.  The  graduate  has  a 
financial  investment  in  his  training 
and  must  capitalize  it.  But  when  a 
fireman  is  paid  $170  a  month  at  the 
start,  a  switchman  $181,  a  flagman 
$141,  and  a  technical  graduate  only 
$118,  there  is  something  wrong  with  the 
wage  principle  on  the  railways.  Mr. 
Downs  thought  that  a  test  of  the  value 
of  the  work  of  the  association  is  in 
the  use  of  its  reports. 

A  net  membership  of  1,948  was  shown 
by  the  secretary's  report.  There  were 
128  new  members  elected  during  the 
year  and  16  losses  by  death.  The 
financial  statement  was  very  satisfac- 
tory, shownng  receipts  exceeding  the 
high  expenditures.  Issue  of  the  new 
Manual  has  been  delayed  but  is  ex- 
pected to  be  made  by  June.  During  the 
past  year  the  American  Railway  Asso- 
'  iation  joined  membership  with  the 
American  Engineering  Standards  Com- 
irittee  and  designated  a  representative 
'pf  its  engineering  division  (which  is 
identical  with  the  American  Railway 
Engineering  Association).  This  mem- 
ber is  E.  A.  Frink,  with  J.  R.  W. 
Ambrose  as  alternate. 

At  a  memorial  meeting  for  the  late 
Ir.hn  F.  Wallace  and  Col.  Geo.  H.  Webb, 
I  eld  during  one  session,  brief  addresses 
were  made  pointing  out  their  high 
technical  attainments,  professional  ac- 
complishments and  personal  character. 
At  the  annual  dinner  the  three  principal 
addre.vscs  were  as  follows:  "Needs  of 
the  Railways,"  R.  C.  Marshall,  Jr., 
general  manager  of  the  Associated 
General  Contractors  of  America;  "The 
Ka.ii.<(  of  Patriotism,"  by  Judge  James 
A.  Mulligan,  of  Ottawa,  Canada,  and 
"Government  ajid  Business,"  by  Dr. 
Gus  M.  Dyer,  professor  of  political 
pconomy  at  Vanderbilt  University, 
Nashville,   Tenn. 


New  .Jersey  Legislature  Names 
New  Tunnel  Commission 

Over  the  veto  of  the  Governor,  the 
New  Jersey  Legislature  on  March  17 
passed  the  bill  removing  the  chairman 
and  certain  other  members  of  the  Jersey 
Interstate  Bridge  and  Tunnel  Commis- 
sion and  naming  new  commissioners  to 
take  their  places.  T.  Albeus  Adams  is 
ousted  as  chairman,  together  with 
Samuel  Shay,  Charles  S.  Stevens  and 
Frank  F.  Gallagher.  The  New  Jersey 
commission  had  been  unable  to  agree 
with  the  New  York  commission  on  many 
important  matters  of  administrative 
policy  with  the  result  that,  except  for 
the  construction  of  ventilating  shafts 
on  the  New  York  side  of  the  Hudson, 
progress  has  been  halted  for  practically 
a  year. 

With  the  advent  of  the  new  commis- 
sion, headed  by  Theodore  Boettger  and 
the  other  candidates  named  in  the  news 
section  of  this  journal  March  16,  p.  460, 
it  is  expected  that  the  contract  for 
constructing  the  twin  tubes  under  the 
river,  for  which  Booth  &  Flinn,  Inc., 
were  low  bidders  at  last  month's  open- 
ing of  bids,  will  be  awarded. 

Another  tangle  of  long  standing 
which  was  straightened  out  was  the 
reinstatement  of  the  board  of  '  insult- 
ing engineers  which  was  L^mmarily 
"dismissed"  April  26,  1921,  by  the 
Jersey  commission  without  concurrent 
action  by  the  New  York  commission. 
At  the  same  time  the  newly  organized 
Jersey  commission,  at  its  meeting 
March  21,  passed  a  resolution  nullify- 
ing, on  grounds  of  illegality,  the  ap- 
pointment on  May  10,  1921,  of  St.  John 
Clarke  and  George  M.  Wells  as  "tech- 
nical advisers"  to  supersede  the  con- 
sulting board.  The  Jersey  commission 
further  ordered  the  return  and  cancel- 
lation of  the  pay  vouchers  covering  the 
salary  of  Mr.  Clarke  and  Mr.  Wells 
since  last  May  which  had  been  for- 
warded to  Trenton  by  the  old  commis- 
sion just  before  it  was  legislated  out 
of  existence.  No  money  had  ever  been 
paid  by  the  Jersey  commission  to 
Messrs.  Clarke  and  Wells  and  the 
present  action  leaves  these  engineers 
without  means  of  recovery  unless  they 
resort  to  legal  proceedings. 

The  hoard  of  consulting  engineers 
which  now  resumes  its  former  status 
consists  of  Col.  W.  J.  Wilgus,  Major 
John  A.  Bensel,  Prof.  William  H.  Burr, 
E.  A.  Byrne,  J.  Vipond  Davies,  and  Col. 
George  L.  Watson. 

Officers  elected  for  the  year  1922-2.3 
are  as  follows:  President,  James  L. 
Campbell,  chief  engineer,  El  Paso 
Southwestern  R.R.;  vice  presidents,  E. 
H.  Lee,  vice  president  and  chief  en- 
gineer, Chicago  &  Western  Indiana 
R.R.,  and  G.  J.  Ray,  chief  engineer, 
Delaware,  Lackawanna  &  Western  R.R. 
The  former  holds  over  from  1^21.  Five 
new  directors,  including  three  regulars 
and  two  to  fill  vacancies  in  the  list 
of  nine  directors,  are:  D.  J.  Brumlcy, 
chief  engineer  of  Chicago  terminal 
improvements,  Illinois  Central  R.R.; 
Maurice  Coburn,  engineer  of  mainte- 
nance of  way,  Pennsylvania  System; 
H.  T.  Douglas,  Jr..  chief  engineer, 
Chicago  &  Alton  R.R.;  C.  E.  Lindsay, 
.ip(>oial  engineer.  New  York  Central 
Lines,  and  W.  P.  Wiltsce,  assistant 
engineer,  Norfolk  &  Western  Ry 
treasurer,  G.  H.  Bremner;  secretary, 
E.  II.  Fritch. 


Hearings  Begun  on  New 
Road  Legislation 

Markham.  Representing  State  Highwa\ 
Officials    Urges    .?75,000.000 

for  Three  Years 
(  Washington  Corrrspnndenc  ) 

Active  work  on  highway  legislation, 
to  become  effective  July  1,  has  started 
in  the  House  of  Representatives.  Public 
hearings  began  March  15  before  the 
Committee  on  Roads.  It  seems  prob- 
able that  the  committee  w-ill  recom- 
mend the  plan  contained  in  a  bill,  in- 
troduced by  Representative  Woodruff, 
of  Michigan,  pro\^ding  an  appropria- 
tion of  $50,000,000  for  the  next  fiscal 
year,  $65,000,000  for  the  fiscal  to  end 
June  30,  1924,  and  $75,000,000  for  the 
fiscal  year  to  end  June  30,  1925.  W.  C. 
Markham,  representing  the  American 
Association  of  State  Highway  Officials, 
appeared  before  the  committee  and 
contended  for  appropriations  of  not  less 
than  $75,000,000  for  each  of  the  next 
three  fiscal  years. 

The  WoodruflF  bill,  which  seems  to 
have  the  support  of  a  majority  of  the 
House  committee,  provides  in  addition 
that  not  to  exceed  3  per  cent  of  the 
federal-aid  appropriation  may  be  ex- 
pended for  administering  the  act  or 
for  carrying  on  research  and  investi- 
gational studies.  The  bill  also  carries 
an  appropriation  of  $6  500,000  for  roads 
and  trails  in  the  national  forests  dur- 
ing the  fiscal  year  to  end  June  30,  1924, 
and  $7,500,000  for  the  fiscal  year  to 
end  June  30,  1925. 

Markham's  Argument. 

The  more  important  points  made  by 
Mr.  Markham  on  the  occasion  of  his 
appearance  before  the  committee  may 
be  summed  up  as  follows: 

"Approximately,  the  first  7  per  cent 
system  of  the  highways  of  this  country 
[as  provided  for  in  the  Federal  High- 
way Act]  is  186,700  miles.  Of  this 
mileage  69,090  miles  have  been  im- 
proved or  are  in  various  stages  of 
construction.  That  portion  of  this  con- 
structed mileage  which  has  been  paid 
for  by  the  use  of  federal  aid  has  been 
done  at  an  average  cost  of  $18,000 
per  mile.  The  federal  government  has 
contributed  42J  per  cent  and  the  states 
57 J  per  cent.  This  leaves  117,610  of 
the  first  7-per  cent  system  to  be  built. 
Presuming  that  this  mileage  will  be 
constructed  at  the  same  average  cost 
as  heretofore  and  that  the  federal  gov- 
ernment and  the  states  will  pay  the 
cost  in  the  same  ratio,  the  time  re- 
quired to  carry  out  this  plan  will  be 
as  follows:  If  you  make  an  appro- 
priation of  $100,000,000  per  year,  it  will 
take  10  years,  an  appropriation  of 
$75,000,000  per  year  will  take  15  years, 
and  an  appropriation  of  $50,000  000  will 
require  20  years  to  complete  the 
system. 

"To  show  you  that  this  calculation 
is  very  liberal  towards  the  completion 
of  the  work  it  should  be  borne  in  mind 
that  no  lag  in  completion  of  this  system 
is  allowed  for  reconstruction  or  sur- 
facing of  any  part  of  the  69.090  miles 
now  improved,  although  a  part  of  this 
mileage  will  undoubtedly  need  a  higher 
type  of  construction  due  to  the  increased 
trafflc  requirements. 

"Representing      the      States,      which 
through  their  State   Highway   Depart- 
ment,'!, are  responsible  for  co-operation 
(Contivnrd  on  p.  SOU) 
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France  to  Give  Up  State  Railways  Unveil  Bronze  Tablet  as  Memorial 

After  fourteen  years  of  government  to  Alfred  Noble 

operation  at  heavy  loss  the  French  ^g  ^  memorial  to  Alfred  Noble  in 
Government  is  now  preparing  to  turn  recognition  of  his  distinguished  achieve- 
over  the  Etat  railway  system  to  a  mgnts  in  the  field  of  engineering,  a 
private  corporation.  A  plan  to  embody  bronze  tablet,  the  gift  of  the  American 
this  course,  which  has  been  decided  on  institute  of  Consulting  Engineers,  was 
by  a  parliamentary  commission,  will  unveiled  Mai-ch  15  in  the  Engineering 
soon  be  laid  before  the  Chamber  with  Societies'  Building,  New  York.  Charles 
the  approval  of  the  government. 


Appropriation  for  Roads  Bureau 

In  reporting  to  the  House  the  agri- 
cultural appropriation  bill  the  House 
Appropriations  Committee  recammends 
$483,320  for  the  U.  S.  Bureau  of 
Public  Roads  for  next  year,  which  is 
$14,800  in  excess  of  current  appropria- 
tions but  $19,700  less  than  the  esti- 
mates.   

Pittsburgh  Highway  Tunnel 
Holed  Through 

The  west  tube  of  the  Liberty  twin 
tunnels  in  Pittsburgh,  Pa.,  was  holed 
through  March  11.  When  the  two  crews 
met  in  approximately  the  center  of  tin 
tunnel  it  was  found  that  there  was  :i 
variation  of  but  i  in.  in  line.  A  recori! 
of  12  ft.  a  day  excavation  and  flnisheil 
concrete  lining  has  been  attained. 
Three  hundred  and  eighty-eijht  working 
days  have  been  recorded  on  the  tunnel 
construction  to  date  and  an  average 
of  200  men  per  day  have  been  employed. 
Approximately  300  000  cu.yd.  of  rock 
and  earth  have  been  moved  to  date. 
Details  regarding  the  design  and  con- 
struction of  these  tunnels  may  be  found 
in  Engineering  News-Record,  Sept.  22, 
1921,  p.  478; 

Move  To  Standardize  Road- 
Material  Specifications 

Highway  officials  from  Pennsylvania, 

New  Jersey,  Delaware,  Maryland,  Vir-     

ginia,  West  Virginia,  and  Kentucky  will  which  has°been  placed   on  the  wall  to 

meet  with  officials  of  the  U.  S.  Bureau  the   left   of  the   main   entrance   to    the 

of  Public  Roads  in  Washington,  March  En!?incering     Societies'    Building,    was 

23,    to    make    such    standardization    of  designed   by   Willard   D.   Pollock,  New 

specification  as  will  result  in  economy  York  sculptor. 

in   construction    in   these    States.     The  The    upper    portion_   of    the    bronze 

aim    is  to   revise   the   specifications   in  carries  the  following  inscription: 

such  a  manner  that  material  from  the  Alfked  Noble 

same    source    may   be  iised   in    all    the  1844-19H 


Four  Indicted  as  Result  of 
Brooklyn  Theater  Failure 

Manslaughter  in  First  and  Second  De- 
grees   Charged    Again.st    Each — 
Magistrate's  Findings 
Four    persons    were    indicted    March 
18  as  a   result  of  evidence  laid  before 
the  grand  jury  concerning  the  collapse 
of  the  American  Theater   in   Brooklyn, 
N.   Y.,    last   November,   which   resulted 
in   the  death  of   seven   men.     Two   in- 


W.   Leavitt,  consulting   engineer,  made 

the    address     of    presentation    and    J. 

Vipond     Davies,    consulting    engineer, 

accepted  the  memorial  in  behalf  of  the    dictments  chargmg  manslaughter  m  the 

first  and  second  degrees  were  returned 
against  each  individual.  The  four  men 
indicted  are  Joseph  Gaydica,  who  fur- 
nished the  steel  for  the  structure;  James 
M.  Finlay,  an  inspector  of  the  Building 
Department  of  the  Borough  of  Brook- 
lyn who  had  charge  of  the  steelwork 
inspection;  James  Kavanaugh,  the  con- 
tractor who  erected  the  steel  for  the 
building,  and  Samuel  Moskowitz,  one  of 
the  owners  and  builders  of  the  theater. 
All  four  defendants  were  arraigned  in 
the  county  court  and  entered  pleas  of 
not  guilty.  Bail  was  fixed  at  $10,000 
in  each  case. 

Chief  Justice  William  McAdoo,  be- 
fore whom  the  Kings  County  district 
attorney  has  been  conducting  a  John 
Doe  investigation  into  the  collapse  of 
the  theater,  denounced  the  custom  of 
"slip-shod,  haphazard  inspection"  that 
was  imputed  to  have  been  allowed  in 
the  Brooklyn  Department  of  Buildings. 
The  magistrate's  findings  of  fact  after 
a  review  of  the  situation  included: 

"There  was  no  architect  in  charge  of 
the  work;  there  was  no  competent 
supervisor;  there  was  no  responsible 
engineer;  there  was  no  approved  plan 
for  the  steelwork;  and  there  was  no 
official  permit  allowing  its  erection." 

Findings  of  Magistrate 
,  Three  things,  the  magistrates  found, 

United  Engineering  Society.   The  tablet,    ^j^g  builders  had  in  mind:   "to  get  the 

building  as  cheaply  constructed  as  pos- 


ALFRED  NOBLE  MEMORIAL  TABLET 


sible,  to  have  an  auditorium  that  would 
hold  the  largest  number  of  people,  and 
to  hasten  the  time  when  they  would  be 
able  to  open  the  theater."  The  essential 
points  in  Magistrate  McAdoo's  review 
were  that  "a  set  of  plans  for  the  steel 
construction  were  drawn  and  approved 
by  the  Bureau  of  Buildings  in  the  sum- 


states  without  difficulty.  An  Upright  Man,  a  Good  Citizens  an  Eminent        ■  f  -.qc,-,       rry^     nwn.^V!  nwnrded  the 

At  present   a   stone,   gravel   or  sand    Engineer  Whose  Life  and  Labors  contrib-    mer  01  lJ-i._    ine  own.is  awaiaea  tne 


1      j_  ~  1  1    •    ~  J     •   T_      :„      iited  Greatly  to  the  High  Honor  of  His  Pro- 

plant  may  be  supplying  road  jobs  in  ^el^iona^d  to  the  Success  of  Many  Important 
two  or  three  states.  Due  to  variations  public  Works.  This  Tribute  by  the  American 
in     specifications     the     same      sizes      of  Institute  of  Consulting  Engineers,  1922 

material  cannot  be  used  on  the  different  Below  the  inscription  there  is  shown, 
jobs  for  identical  classes  of  work.  The  in  relief,  a  river  spanned  by  a  bridge 
plant  must  use  different  screens  and  and  in  the  central  foreground  two 
bins  in  supp'ying  each  job  and  the  figures  of  structural  workers.  In  deco- 
result  is  an  increase  in  cost  without  a  rative  panels  at  each  side  of  the  tablet 
corresponding  increase  in  the  quality  of  are  references  to  the  more  important 
the  work.  engineering     works     with     which     Mr. 

Similar  meetings  will  be  held  im-  Noble  was  associated,  including  the 
mediately  between  officials  of  the  East  River  tunnels  of  the  Pennsylvania 
bureau  and  other  groups  of  states  with  R.R.,  New  York,  the  Nicaragua  Canal 
the  same  object  in  view.  The  movement  Commission,  the  locks  at  Sault  Ste. 
has  been  initiated  by  the  American  Marie,  the  Catskill  Adqueduct,  the 
Association  of  State  Highway  officials  Pearl  Harbor  dry  dock  in  Hawaii, 
and  is  being  worked  out  in  groups  of  the  Isthmian^  *-'^"fJ  Commission,^and 
states  so  as  to  take  into  account  condi-     "       "•     ■  •      ■  ■"•■        '^        ---  <    --' 

tions  exist'ng  in  each  group.  A  com- 
mittee composed  of  bureau  and  state 
highway  bridge  engineers  has  been 
working  for  some  time  on  the  standard- 
ization of  bridire  specifications. 

'  Officials  of  the  bureau  say  that  since 
highway  construction  has  grown  to  be 
one  of  the  biggest  industries  in  the 
country  it  must  be  organized  and  con- 
ducted witli  the  efficiency  characteristic 
of  big  business. 


contract  to  the  Gaydica  Iron  Works  to 
furnish  and  put  up  the  trusses  and 
girders  on  which  the  roof-was  to  rest. 
Subsequently,  Gaydica,  through  his  own 
engineer,  filed  an  amendment  to  the 
original  plan  for  the  structural  steel. 
These  plans  were  filed  Sept.  19.  When 
they  reached  the  official  examiner  at- 
tached to  the  Department  of  Buildings 
he  made  twenty-one  objections  and 
wrote  out  the  same  and  attached  them 
to  the  official  papers.  With  these  objec- 
tions filed,  the  Gaydica  plans  were  not 
approved  until   Nov.  2,   1921. 

"In  the  meantime  Gaydica  fr.rnished 
a  working  plan  which  he  gave  to  Pluck- 
ham   &  Kavanaugh,  the  firm   who   had 
the    wrshingtonr"Memphis""and' Cairo    contracted  to  do  the  work  of  the  erection 


bridges. 

Last  week's  ceremonies  mark  the 
first  instance  of  the  presentation  of  a 
memorial  by  an  engineering  society  to 
one  of  its  o^vn  members. 


of  the  steel  structure  to  sustain  the 
roof.  Kavanaugh,,  a  working  erector  of 
the  firm,  was  the  active  man  in  control 
of  the  work.  He  followed  the  plan 
given  him  by  Gaydica.     This  plan  was 


The  meeting  was. attended  by  about  never  passed  upon  nor  approved  by  the 
thirty  engineers  including  Al'en  Hazen,  Building  Department  and  differed  from 
Col.  W.  J.  Wi'gus,  Geoi'ge  W.  Fuller,  both  the  Kleinert  plan  (the  plan  that 
J.  Waldo  Smith,  Frank  J.  Sprague.  Dr.  had  been  approved)  and  the  plan  sub- 
Alexander  C.  Humphreys  and  Alfred  sequently  approved  as  the  Gaydica 
D.  Flinn.  plan." 


March  23,  1922 
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A.  A.  E.  to  Hold  Annual  Con- 
vention at  Salt  Lake  City 

The  American  Association  of  Engi- 
neers will  hold  its  eighth  annual  con- 
vention at  Salt  Lake  City,  Utah,  June 
5-7.  According  to  the  tentative  pro- 
gram just  announced,  the  sessions  on 
June  5  will  be  devoted  to  reports  of 
officers  and  standing  and  special  com- 
mittees. At  the  morning  meeting,  June 
6,  the  topic  for  discussion  will  be 
"Policies  of  Employment,  Education  and 
Other  Departmental  Service,"  while  the 
afternoon  will  be  given  over  to  a  chapter 
symposium.  Amendments  to  the  con- 
stitution and  by-laws  will  be  considered 
on  the  morning  of  June  7,  while  the 
remainder  of  that  day  will  be  occupied 
by  a  sight-seeing  tour  and  the  annual 
banquet. 

Ball  Engine  Co.  Changes  Its  Name 

Because  of  the  change  in  the  charac- 
ter of  its  product  from  engines  for 
power  plant  use  to  steam  shovels  and 
cranes,  the  Ball  Engine  Co.  has  changed 
its  name  to  the  Erie  Steam  Shovel 
Co.  The  company  practically  ceased 
the  manufacture  of  engines  about  two 
years  ago.  Now  it  has  sold  its  engine 
business.  There  has  been  no  change  in 
the  personnel,  assets  or  policies  of  the 
company  since  it  has  assumed  a  name 
more  in  keeping  with  its  present  activi- 
ties. In  six  years  the  company  has 
tripled  its  plant  capacity  to  meet  the 
demand  for  shovels  and  cranes. 


Fire  Protection  Association 
at  Atlantic  City 

The  twenty-sixth  annual  meeting  of 
the  National  Fire  Protection  Associa- 
tion will  be  held  at  Atlantic  City, 
N.  J.,  May  9-11,  with  headquarters  at 
Chalfonte-Haddon  Hall.  The  proRram 
for  the  meeting  will  be  announced 
later.  The  secretary  of  the  association 
is  Franklin  H.  Wentworth,  87  Milk 
St.,  Boston,  Mass. 

Cleveland  Gets  Municipal 

Improvements  Convention 

The  American  Society  for  Municipal 
Improvements  will  hold  its  next  annual 
convention  at  Cleveland,  Oct.  9-13,  ac- 
cording to  an  announcement  made  last 
week  by  Charles  Carroll  Brown,  P.  0. 
Box  34,  St.  Petersburg,  Fla.,  secretary 
of  the  society. 

Road  Hearings  Begun 

(Continued  from  p.  SOS) 
with  the  Federal  government  in  this 
work,  we  are  not  disposed  to  ask  the 
Congress  for  larger  appropriations 
than  can,  recognizing  economic  condi- 
tions as  well  as  traffic  needs,  be 
absorbed     each     year     properly     safe- 

faarded  in  every  particular.  To  this  end, 
wish  to  state  that  investigation  shows 
that  while  a  very  few  states,  because 
of  varied  and  peculiar  conditions  will 
need  the  next  fiscal  year  to  absorb 
the  appropriations  already  made,  two- 
thirds  of  the  states  can  readily  absorb 
ill  of  their  apportionment  of  a  $100,- 
000,000  appropriation.  To  cut  this 
appropriation  by  two  would  mean  to 
retard  the  work  in  many  states  to  an 
extent  that,  in  our  judgment,  would  be 
an  economic  mistake.  We  therefore 
recommend  that  the  Federal  appropria- 
tion for  the  fiscal  year  1922-23  should 
be  $75,000,000. 


Hydraulic  Prime-Mover  Makers 
Merge  Interests 

The  plant  and  interests  of  the  Pelton 
Water  Wheel  Co.,  San  Francis.o  and 
New  York,  have  been  acquired  by  the 
William  Cramp  &  Sons  Ship  &  Engine 
Bldg.  Co.,  Philadelphia.  The  Pelton 
Water  Wheel  Co.  will  continue  under  the 
old  corporate  name,  but  will  be  newly 
officered  by  H.  B.  Taylor  (vice-president 
of  the  Cramp  company),  president; 
Ely  C.  Hutchinson  (formerly  chief 
engineer  of  the  Pelton  company),  vice- 
president  and  general  managsr;  William 
M.  Moody,  second  vice-president. 

This  development  combines  two  of 
the  oldest  companies  in  the  United 
States  manufacturing  hydraulic  prime 
movers.  The  I.  P.  Morris  department 
of  the  William  Cramp  &  Sons  Ship 
&  Engine  Bldg.  Co.  is  widely  known 
as  the  builder  of  large  reaction  tur- 
bines. Among  these  are  those  of  the 
Queenston-Chippawa  development  on 
the  Canadian  side  of  the  Niagara  Falls, 
ha\nng   a  capacity  of  55,000   hp.   each. 

The  Pelton  leads  in  high-head  or 
impluse-wheel  practice. 


Morris  Canal  Abandonment  Bill 
Approved  by  Governor 

A  bill  naming  a  commission  of  three, 
with  legislative  powers,  to  negotiate 
with  the  owners  of  the  Morris  Canal 
for  its  abandonment  has  become  a  law. 
The  commissioners  are  W.  H.  Spear, 
Judge  of  the  U.  S.  Circuit  Court,  Jersey 
City;  Frank  H.  Sommer,  Newark;  and 
Louis  A.  Focht,  chief  engineer  of  the 
State  Board  of  Taxes  and  Assess- 
ments, Trenton.  The  canal  extends 
from  the  Delaware  River  to  tidewater 
in  Jersey  City.  It  was  built  under  a 
charter  granted  in  1824  to  the  Mori._ 
Canal  &  Banking  Co.  In  1871  the 
property  was  leased  to  the  Lehigh 
Valley  Railroad  Co. 

For  decades  past,  the  water  rights 
held  and  claimed  under  this  charter 
have  entered  into  the  history  of  the 
water  supply  of  Newark,  Jersey  City, 
Paterscn  and  other  municipalities  in  the 
New  Jersey  metropolitrin  district  that 
have  had  or  now  have  contractual  rela- 
tions with  the  East  Jersey  Water  Co. 
and  allied  water  companies  and  inter- 
ests. (For  an  editorial  review  of  this 
subject  down  to  1895,  see  Engineering 
News,  April  25,  1895,  p.  273;  see  also 
Engineering  News-Record,  March  16, 
1922,  p.  430,  for  a  lengthy  abstract  of 
a  report  by  Hnzcn,  Whipple  &  Fuller 
on  possible  additional  water  supplies 
for  the  New  Jersey  district  in  question). 

Reject  Propo.sal  to  l^se  Ships' 
Hulls  for  Bridge 

Rejection  of  the  proposal  to  bridge 
Lake  Washington  by  me.ins  of  utilizing 
fifteen  wooden  hulls  from  the  U.  S. 
.'-hipping  Board  craft  moored  in  Lake 
Union,  has  been  announced  by  the  King 
County  (Washington)  Commissioners, 
who  refused  to  forward  to  the  U.  S. 
.Shipping  Board  a  bid  for  $1,500  for 
the  hulls.  This  sum  had  b 'cn  raised 
bv  business  men  and  residents  of 
Mercer  Island,  who  are  interested  in 
the  furthering  of  the  project.  The 
commissioners  declared  thit  construc- 
tion of  roads  costing  $.",75,000  would  he 
necessary  to  open  the  bridge  to  travel, 
•nnd  that  tbe  annual  upk"ep  would  b? 
$50  000  a  ye^r,  with  th"  life  of  the 
bridge  a  doubtful  question. 


Middle  West  Puts  Up  Candidate 
for  Am.  Soc.  C.  E.  Presidency 

The  Illinois  Section  of  the  American 
Society  of  Civil  Engineers  has  called 
a  special  meeting  in  Chicago,  March 
24,  to  consider  the  candidacy  of  Charles 
F.  Loweth,  chief  engineer,  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  for  presi- 
dent of  the  parent  organization.  The 
notice  sent  out  states  that  it  is  time 
that  the  presidency  be  brought  west 
and  150  members  now  favor  Mr.  Loweth. 

Favors  Paving  Guaranty 

John  L.  Elliott,  city  engineer  of  In- 
dianapolis, has  sent  a  letter  to  the 
Board  of  Public  Works,  advising  that 
no  steps  be  taken  to  eliminate  from  the 
specifications  for  permanently  improved 
streets,  the  provision  requiring  the  con- 
tractor to  put  up  a  maintenance  guai'- 
anty.  He  said  the  elimination  of  this 
guaranty  would  cause  trouble  for  the 
city  in  obtaining  proper  repair  of 
streets.  There  has  been  no  open  dis- 
cussion before  the  board  of  works  of 
any  plan  of  eliminating  the  guaranty 
provision  from  the  street  specifications, 
but  the  suggestion  was  made  to  the 
board  that  lower  bids  might  be  obtained 
on  asphalt  street  contracts  were  the 
provision  eliminated. 

Fight  To  Lower  Asphalt  Prices 
in  Indianapolis 

A  fight  upon  high  prices  of  asphalt 
pavement  in  Indianapolis  was  begun  by 
John  L.  Elliott,  city  engineer,  who,  in 
a  letter  to  the  Board  of  Public  Works, 
recommended  the  rejection  of  several 
bids  and  urged  that  out-of-town  con- 
tractors be  invited  to  bid  upon  future 
work.  The  board  had  the  letter  read 
to  about  fifty  contractors  who  were 
present  at  the  opening  of  bids  on  a 
number  of  street  and  sidewalk  im- 
provements 

Mr.  Elliott  presented  a  table  show- 
ing, according  to  U.  S.  Labor  Bureau 
figures,  that  the  price  of  200  commodities 
is  only  48  per  cent  higher  now  than  in 
1915,  while  the  price  of  asphalt  paving 
as  contained  in  bids  of  local  contract- 
ors, is  125  per  cent  higher  than  in  1915. 
The  board  took  under  advisement  Mr. 
Elliott's  recommendation  that  proposed 
street  improvements  be  held  up  until  a 
square  yardage  of  50,000  accumulates 
so  as  to  make  it  profitable  for  outside 
contractors  to  come  into  the  field. 

Steam  Power  Plant  at  St.  Louis 
To  Cost  $6,000,000 

Negotiations  have  been  complcte<l  for 
the  construction  south  of  the  city  limits 
of  East  St.  Louis,  Mo.,  of  a  new  steam 
power  plant  to  cost  $6,000,000.  L.  H. 
Egan,  president  of  the  Union  Electric 
Light  &  Power  Co.  of  St.  Louis,  has 
taken  title  to  about  50  acres  of  land  as 
a  site  for  the  plant  and  McClellan  & 
Junkersfcld,  Inc.,  of  New  York  City, 
have  been  engaged  as  engineers  and 
constructors. 

The  plant  wHll  supply  the  rapidly- 
increasing  demand  for  electrical  energy 
in  St.  Louis  and  vicinity.  It  will  be 
named  the  Cahokia  steam  power  plant 
and  will  have  an  initial  capacity  of 
60,000  kw.  and  an  ultimate  capacity  of 
probably  240,000  kw.  The  first  two 
units  will  be  of  30,000  kw.  each,  sup- 
plied with  steam  at  300  lb.  pressure  at 
the  throttle  and  will  deliver  electrical 
energy  at  50  cycles,  13,200  volts. 
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Hoover  Favors  Construction 
of  Boulder  Canyon  Dam 

Opinion    Given  After    Hearings    at 

Washington,  Phoenix  and 

Los  Angeles 

(.Special  to  Engineering  News-Record) 

Secretary  of  Commerce  Herbert 
Hoover,  acting  as  chairman  of  the  Colo- 
rado River  Commission,  has  definitely 
committed  himself  as  favorable  to  the 
immediate  construction  of  the  Boulder 
Canyon  dam  by  the  Federal  Govern- 
ment and  under  government  engineers 
in  accordance  with  the  plans  proposed 
by  A.  P.  Davis,  director,  U.  S.  Reclama- 
tion Service.  This  expression  of  his 
views  followed  hearings  at  Phoenix, 
Ariz.,  March  15-18,  and  at  Los  Angeles, 
Cal.,  March  20. 

The  Colorado  River  Commission  was 
created  by  Congress  to  formulate  an 
agreement  or  compact  under  which  the 
distribution  of  the  waters  of  the  Colo- 
rado River  could  be  made  between  the 
seven  states  lying  wholly  or  in  part 
within  the  drainage  basin.  The  first 
hearing  of  the  commission,  held  Jan.  26, 
in  Washington,  D.  C.  (see  Engineering 
News-Eecord,  Feb.  9,  p.  255),  lasted 
two  weeks  and  reached  no  definite  con- 
clusions. The  second  hearing,  at  Phoe- 
nix, was  given  over  largely  to  the  pres- 
entation of  the  views  of  Arizona  inter- 
ests. Representatives  from  Southern 
California,  including  the  Imperial  Val- 
ley, presented  a  resolution  urging  the 
immediate  construction  of  the  Boulder 
Canyon  dam  as  a  flood-control  meas- 
ure pending  the  making  by  the  com- 
mission of  a  permanent  compact  among 
the  seven  states,  not  without  prejudice 
to  the  right  of  any  state.  The  third 
hearing  was  held  in  Los  Angeles,  Cal. 
March  20. 

Secretary  Hoover  announced  that 
presentations  to  the  commission  should 
be  confined  to  suggestions  for  the 
terms  and  form  of  compact  to  be  en- 
tered into  by  the  seven  states.  Presen- 
tations were  made  by  Director  Davis  of 
the  Reclamation  Service  relative  to  an 
adjustment  of  the  shai-ply  conflicting 
interests  between  the  upper  and  lower 
basins  over  water  rights  growing  out 
of  the  proposed  developments. 

Construction  Industries  Announce 
Convention  Program 

A  three-days'  program,  with  two  days 
devoted  to  addresses  and  discussions,  is 
planned  by  the  National  Federation  of 
Construction  Industries  for  the  con- 
struction conference  to  be  held  in  Chi- 
cago, April  3-5. 

One  session  only  will  be  held  on  the 
opening  day,  the  address- being:  "How 
.Trade  Associations  Can  Be  Made  More 
Efl'ective."  On  the  second  day  the  sub- 
jects for  papers  and  discussions  are: 
"Capital  Must  Be  Economically  Mobil- 
ized for  Construction";  "Can  Cost  of 
Financing  Construction  be  Further  Re- 
duced?" "Efficient  Workers  Needed  to 
Meet  Country's  Construction  Program" 
and  "Handicaps  to  Reducing  Construc- 
tion Costs."  On  the  last  day  some  ten 
formal  discussions  are  planned,  on  elim- 
ination of  waste  and  better  design,  dis- 
tribution, production,  transportation  and 
utilization  of  materials. 

The  convention  proceedings  will  close 
with  a  banquet  on  the  evening  of  April 
5  and  several  luncheons  and  dinners  are 
listed  for  the  precedihg  days.  The 
meetings  \vill  be  held  at  the  Drake 
Hotel. 


Commerce  Dept.  Seeks  Statistics 
from  Trade  Associations 

The  Secretary  of  Commerce  will  hold 
a  conference  in  Washington  with  rep- 
resentatives of  trade  associations  the 
activities  of  which  are  national  or 
interstate  in  their  scope,  in  Room  704, 
Department  of  Commerce  Building,  on 
April  12,  at  10  a.m.,  for  the  following 
purposes: 

1.  Securing  a  list  of  trade  associa- 
tions that  will  furnish  voluntarily  to 
the  Department  of  Commerce  the 
classes  of  statistical  information  out- 
lined in  the  correspondence  between 
the  Department  of  Commerce  and  the. 
Department  of  Justice  (See  issue  of 
Feb.  16,  p.  294). 

2.  Discussing  and  considering  means 
and  methods  that  may  be  best  adapted 
for  collecting  and  forwarding  to  the 
Secretary  of  Commerce,  for  dissemina- 
tion, the  classes  of  statistical  infoi-ma- 
tion  outlined  in  the  correspondence 
referred  to. 

3.  Discussion  of  the  manner  in  which 
such  reports  of  the  statistical  officer 
of  the  associations  are  to  be  filed  with 
the  Department  of  Commerce,  and  th? 
manner  and  method  of  distributing  the 
infonnation  therein. 

A.  F.  L.  To  Promote  Reclamation 
and  Mississippi  Improvement 

President  Gompers  of  the  American 
Federation  of  Labor  has  announced  that 
bills  for  land  reclamation  and  for  Mis- 
sissippi River  improvement  are  to  be 
drafted  and  introduced  in  Congi-ess  as 
the  result  of  studies  by  a  special  com- 
mittee of  the  A.  F.  of  L.  Joint  Legis- 
lative Conference,  composed  of  some 
forty  representatives  of  labor.  The 
reclamation  bill  will  have  as  its  main 
feature  the  development  of  the  Colo- 
rado River  for  irrigation,  but  minor 
projects  would  be  included.  Mississippi 
River  improvement  would  be  designed 
to  promote  navigation  throughout  the 
entire  river  system,  besides  preventing 
floods,  reclaiming  land  for  agriculture, 
and  preventing  disease  apparently  by 
lessening  mosquito  breeding.  Govern- 
ment bonds  to  finance  these  projects  are 
proposed  by  the  Committee  already 
named,  which  includes,  among  others, 
C.  M.  Rosemund,  president.  Interna- 
tional Federation  of  Technical  Engi- 
neers, Architects  and  Draftsmen's 
Unions. 


Engineering  Societies 


Calendar 


Annual   Meetings 

AMERICAN  SOCIETY  OF  CIVIL 
EXGIXEERS.  New  York :  Sprins 
Society  Meeting.  Dayton.  Ohio. 
April  5-6 ;  Subject,  "Flood  Prob- 
lems." 

NATIONAL  FIRE  PROTECTION  AS- 
SOCIATION, Boston.  Mass. ;  An- 
r.aal  Meeting.  Atlantic  City,  May 
9-11. 

.VMERICAN  WATER  WORKS  ASSO- 
CI.-VTIOX.  New  York  City  ;  An- 
nual Convention,  Philadelphia. 
May   15-19. 


The  Connecticut  Society  cf  Civil  En- 
gineers at  its  recent  annual  meeting 
elected  the  following  officers:  Presi- 
dent,   Robert   J.    Ross,    Hartford;    first 


vice-president,  Alfred  H.  Terry,  former 
city  engineer,  Bridgeport;  second  vice- 
president,  Clarence  M.  Blair,  New 
Haven,  secretary-treasurer,  Henry  J. 
Kellogg,  New  Haven. 

The  Pueblo  (Col.)  Engineers'  Asso- 
ciation at  the  recent  annual  meeting 
elected  the  follovidng  officers:  Presi- 
dent, H.  K.  Burton;  vice  president,  D. 
J.  Cox;  secretary-treasurer,  W.  B. 
Curry.  "Flood  Prevention"  and  "Cheap- 
er Power  for  Colorado"  were  discussed. 

The  Lincoln  (Neb.)  Chapter  A.  A.  E. 
will  have  as  its  principal  speaker  at 
the  meeting  to  be  held  April  10,  Edwin 
S.  Jarrett  of  Jarrett  &  Chambers, 
foundation  engineers  and  designers  of 
the  foundations  of  the  capitol  building 
to  be  erected  in  Lincoln  the  coming 
year.  This  meeting  will  be  a  joint  meet- 
ing of  the  Lincoln  chapter  of  the 
A.  A.  E.,  the  Nebraska  chapter  of  the 
Am.  Soc.  C.  E.  and  the  student  chapters 
of  both  organizations  at  the  University 
of  Nebraska. 

The  London,  Ontario,  Branch  of  the 
Engineering  Institute  of  Canada  at  its 
annual  meeting  elected  the  following 
officers:  Honorary  chairman,  J.  Davis 
Bamett;  chairman,  Harry  Brazier; 
vice-chairman,  J.  Forbes  Mitchell; 
secretary-treasurer,  George  C.  Wright. 

The  North  Dakota  Society  of  Engi- 
neers held  its  annual  meeting  at  James- 
town, Feb.  8  and  9.  The  opening  ses- 
sion was  given  over  to  a  discussion  of 
licensing.  A  series  of  professional  ses- 
sions occupied  the  balance  of  the  time, 
and  at  the  business  meeting  which 
closed  the  activities  E.  R.  Griffin  of 
Mandan,  N.  D.,  was  elected  president. 

The  American  Water  Works  Associa- 
tion will  hold  its  fiorty-second  annual 
convention  in  Philadelphia,  Mav  15-19. 
J.  M.  Diven,  153  W.  71st  St.,  New  York 
City,  is  secretary. 


Personal  Notes 


William  H.  Rhodes,  Jr.,  who 
has  been  senior  highway  engineer,  U.S. 
Bureau  of  Public  Roads,  has  accepted 
the  position  of  maintenance  engineer 
with  the  Louisiana  Highway  Commis- 
sion. 

G.  C.  Ommaney  has  been  ap- 
pointed development  engineer  of  the 
Development  Branch,  Canadian  Pacific 
R.R.,  department  of  colonization,  with 
headquarters  at  Montreal.  Mr.  Oni- 
manev  has  been  with  the  C.P.R.  since 
1907. 

Frank  C.  Li  n  genfelter, 
Indianapolis,  formerly  city  civil  engi- 
neer, has  opened  an  office  as  a  consult- 
ing engineer. 

A.  F.  H  A  R  L  E  Y  has  been  appointed 
highway  engineer  for  the  Cocoa  Beach 
special  road  and  bridge  district,  and 
has  opened  an  office  at  Cocoa,  Florida. 

Thomas  C.  North,  borough 
engineer  of  DuBois,  Penn.,  has  been 
elected  borough  engineer  and  borough 
manager  of  Blairsville,  Penn. 

D.  A.  Y  0  U  N  G,  who  had  been  with 
the  New  York  State  Highway  Depart- 
ment since  1909,  was  recently  appointed 
state  engineer  of  Vermont. 

Joseph  Jacobs,  of  Seattle,  has 
been  appointed  consulting  engineer  of 
the    department    of    conservation    and 
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development  on  plans  for  the  greater 
Wenatchee  and  Quincy  project.  This 
project  was  recently  surveyed  by  the 
state  and  involves  the  irrigation  from 
Lake  Wenatchee  of  about  50,000  acres 
in  the  Greater  Wenatchee  district  and 
nearly  100,000  acres  in  the  Quincy  sec- 
tion. The  districts  are  financing  the 
investigation  and  development  of  the 
project. 

W.  C.  BUETOW  has  been  made 
bridge  engineer  of  the  Wisconsin  High- 
way Commission  succeeding  M .  W . 
ToRKELSON.  He  has  served  with 
the  commission  in  various  capacities 
sin^e  1911.  At  the  time  of  his  appoint- 
ment as  bridge  engineer  he  held  the 
title  of  assistant  engineer,  in  charge  of 
the  day  labor  and  material  division. 
He  is  a  graduate  of  the  University  of 
Wisconsin. 


BusLNESS  Notes 


Robert  M.  Gates,  formerly  a 
partner  of  the  Herron  Gates  Co.,  Cleve- 
land, Ohio,  has  become  associated  with 
Superheater  Co.,  N.  Y.,  handling  power- 
plant  equipment. 

L.  H.  Hart,  formerly  with  the  Na- 
tional Lime  Association,  has  organized 
the  L.  H.  Hart  Building  Lime  Service, 
Buffalo,  X.  Y.,  which  undertakes  the 
solution  of  various  problems  concerned 
with  the  uses  of  lime. 

P.  B.  F  R  I  s  B  I  E  of  Atlanta,  Ga.,  has 
been  assigned  the  responsibility  of  de- 
veloping a  large  selling  organization 
throughout  the  south  for  the  Barber- 
Greene  Co.,  of  Aurora,  111.  So  far  ten 
sales  organizations  have  been  put  under 
his  direction. 

The  RiTER-CoNLEY  Co.,  a 
Pennsylvania  corporation,  recently  filed 
Tiapers  with  the  secretary  of  state  at 
Indianapolis,  qualifying  them  to  do 
liusiness  in  Indiana.  The  company  was 
organized  for  the  construction,  erection 
and  equipment  of  all  buildings.  Wil- 
!ard  B.  Van  Home  will  be  the  Indiana 
agent. 

The  Foster  Engineering 
Service  Co.  was  recently  organized 
at  Indianapolis,  Ind.,  for  general  engi- 
neering and  construction  work.  C.  B. 
Foster,  T.  A.  Lavelle,  T.  D.  McGee  and 
W.  B.  Stern  are  directors  of  the  com- 
pany. 

The  Federal  Road  Build- 
er s'  Manufacturing  Co.  has 
been  organized  at  Indianapolis  for  the 
erection  of  steel  and  concrete  bridges, 
viaducts,  etc.  Leo  Traugott,  Louis 
Traugott  and  A.  Joseph  are  directors 
'f  the  company. 

Frank  J.  McHugh  and  G.  A. 
Ferguson  of  Seattle  have  consoli- 
dated under  the  name  of  the  McHugh 
Construction  Co.  Officers  of  the  com- 
nany  are  Frank  .1.  McHugh,  President; 
P.  J  McHugh,  vice-president;  and  G. 
A.  Ferguson,  secretary  -  treasurer. 
Frank  .J.  McHugh  and  Mr.  F'erguson 
have  each  been  in  the  road  contracting 
liu tineas  in  Washington  for  more  than 
15  years. 

William   J.   C  l  e  a  b  y,   recently 

ireneral  purchasing  agent  of  the  Willys 

'^'orp.,  with  headquarters  in   Elizabeth, 

N'.  -T.,  has  been  made  assistant  general 

ales  manager  of  the  Sharon   Pressed 


Steel  Co.,  with  headquarters  in  Detro't, 
Mich.  His  new  duties  will  cover  the 
automotive  industry  in  general. 


Obituary 


Edgar  T.  Wheeler,  manager  of 
the  Edgar  T.  Wheeler  Co.,  contractors 
and  engineers  of  Los  Angeles,  Cal.,  died 
recently  at  his  home  in  Los  Angeles. 

John  H.  Felthausen,  chief 
engineer  of  S.  Morgan  Smith  Co.,  York, 
Pa.,  died  at  his  home  in  New  York, 
March  5. 

William  M.  Phillips,  who 
supervised  the  construction  of  the  New 
York  Shipbuilding  Corp.  plant  in  Cam- 
den, N.  J.,  died  recently  at  his  home  in 
Torresdale,  Penn.  He  was  in  charge 
of  clearing  up  the  wreckage  of  the 
Johnstown  flood,  and  served  for  many 
years  in  the  engineering  department  of 
the  Pennsylvania  R.R. 

Charles  R.  RocKWOOD.for 
more  than  thirty  years  identified  with 
engineering  construction  in  the  West, 
died  at  his  home  in  Los  Angeles  on 
March  4.  Mr  Rockwood  was  born  in 
Michigan  in  1860.  He  entered  the  Uni- 
versity of  Michigan  but  left  in  1882 
before  finishing  his  course  to  go  to 
California.  His  first  work  m  California 
was  with  the  engineering  department 
of  the  Southern  Pacific  R.R.  In  1889 
he  was  employed  by  the  U.  S.  Geo- 
logical Survey.  Subsequently  he  was 
in  Oregon  for  some  time  on  irrigation 
development  and  later  went  to  the 
Imperial  Valley.  His  leadership  in  the 
great  Imperial  Valley  irrigation  pro- 
ject, while  it  was  still  in  the  formative 
period,  led  to  his  becoming  known  as 
the  "father  of  the  valley"  and  he  was 
the  original  of  the  character  portrayed 
as  Seer  in  Harold  Bell  Wright's  book 
on  the  valley,  "The  Winning  of  Bar- 
bara Worth."  Mr.  Rockwood  was  the 
general  manager  and  chief  engineer  of 
the  California  Development  Co.  (the 
predecessor  of  the  present  Imperial 
Irrigation  District)  from  December 
1914  t3  December  1916. 

Equipment  and 
Materials 

Traveling  Crane  with  Surface- 
Contact  Collector 

An  electric  surface-contact  system 
for  operating  overhead  traveling  cranes, 
thus  giving  protected  live  spots  instead 
of  a  bare  trolley  wire  or  third-rail 
conductor  is  being  introduced  by  the 
Simplex  Surface  Contact  System,  Wil- 
liamsport,  Pa.  In  a  recent  installation 
a  collector  shoe  11  ft.  long  is  carried 
by  the  crane  and  slidos  over  insulated 
copper-faced  contact  blocks  spaced  10 
ft.  apart  and  attached  to  the  web  of 
the  runway  girder.  Spring  pressure 
exerted  by  the  shoe  presses  on  the  cap 
of  the  block,  making  electric  connection 
between  the  feed  wire  and  the  con- 
troIlM-  on  the  crane.  The  length  of  the 
collector  shoe  is  such  that  before  it 
leaves  one  block,  it  has  engaged  the 
next  one. 

For  the  feed  and  return  wire  circuit"", 
the  blocks  are  so  made  that  the  two 
insulator  contact  points  arc  mounted  on 


a  single  base  which  is  bolted  to  the 
girder.  The  contacts  are  separately 
connected  to  their  respective  wires.  The 
two  shoes  are  also  mounted  on  a  single 
support  and  placed  one  above  the  other, 
as  shown.  These  shoes  are  adjustable 
and  are  so  con- 
structed as  to  be 
easily  bolted  to 
the  crane  carriage. 
Only  the  face  of 
the  shoe  is  alive, 
as  an  insulating 
strip  extends  the 
entire  length  of 
the  shoe  and  in- 
sulates the  contact 
face  from  every 
other  part.  Cop- 
per contact  of  the 
fixed  block  has  a 
surface   of   2i    in. 

high  and  II  in.  wide.  The  lower  end 
is  bent  into  a  loop  to  support  the  feed 
wire,  the  insulation  of  which  is  removed 
at  this  point  to  permit  the  soldering  of 
the  wire  to  the  copper  strip. 

Pressed-Lead  Roofing 

A  lead  sheet  for  roofing  has  been  de- 
veloped by  the  United  Lead  Co.,  New 
York,  N.  Y.  The  metal  used  is  the 
"hardlead,"  which  has  been  long  used 
for  downspouts,  flashing,  cornices,  etc., 
and  it  is  pressed  into  the  form  required 
for  roofing. 

Pressed  roofing  is  made  in  flat  sheets 
24  X  24  X  3^  in.  Each  square  contains 
nine  shingles.     It  is  applied  directly  to 


the  roof  slope  without  any  mechanical 
preparation.  The  squares  are  laid 
diagonally  on  the  slopes  and  secured  by 
clips  at  the  upper  edges  leaving  free 
movement  for  each  sheet.  Each  sheet 
interlocks  with  the  adjoining  ones  and 
forms  a  complete  waterproof  joint.  No 
soldering  is  necessary.  Starting  sheets 
have  a  l.p  to  fit  over  the  eaves  board. 

Son.si(ized  Tracing  Cloth 

The  New  York  Blue  Print  Paper  Co. 
has  put  upon  the  market  sensitized 
tracing  cloth,  by  means  of  which  re- 
productions of  tracings  may  be  easily 
made.  The  process  involves  making  a 
nr';rativp  with  brown-print  paper  from 
which  the  tracings  are  reproduced  upon 
the  8ensiti7.ed  cloth,  which,  after  proper 
exposure,  is  put  into  a  bath  anfl  then 
a  (levelopnr.  After  drying  a  lacquer 
coat  is  applied.  The  reproductions  of 
original  tracings  are  waterproof. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Rapid-Fire  Survey  of 

"Suspended     purchasing     power,"     is 

what  William  T.  Foster,  in  the  Mar.  13 
Annalist,  calls  money.  He  writes: 
"The  owner  of  money,  as  the  holder  of 
such  a  convenient  store  of  suspended 
purchasing  power,  virtually  controls 
the  production  schedules  of  the  world; 
and,  in  the  very  process  of  exercising 
this  control — the  spending  of  his  money 
— he  determines  for  the  most  part  the 
prices  at  which  goods  are  sold.  For 
this  reason,  studies  of  the  ups  and 
dowTis  of  business  may  well  begin  with 
the  changes  in  the  volume  and  distribu- 
tion of  purchasing  power  relative  to 
changes  in  available  goods,  and  changes 
in  the  mental  attitudes  of  the  holders 
of  purchasing  power." 

Money  stocks  in  the  United  States 
on  Mar.  1  are  compared  with  stocks  on 
Feb.  1,  by  the  Treasury  Department,  as 
follows: 

Total   decreased  $3,002,692 

Gold    increased  39,873.254 

Silver  dollars increased      2,920,000 

Federal  Reserve  notes . decreased  42^444,150 

Changes  during  the  twelve  months  end- 
ed Mar.  1  were  as  follows; 

Total   decreased     $8,713,031 

Gold    increased  803.870.885 

Silver   dollars    increased     90.599.525 

Federal  Reserve  notes . decreased  826,680.535 

The  highest  point  ever  reached  by  the 
total  stock  of  money  was  $8,372,959,004 
on  Jan.  1, 1921.  The  lowest  last  year  was 
$7,942,675,633  on  May  1.  The  present 
stock  of  gold  is  the  highest  ever  reached 
in  this  country,  the  lowest  last  year 
was  $2,784,834,427;  the  lowest  since 
the  war,  $2,646,615,750,  on  May  1,  1920. 
In  the  armistice  month  the  country's 
stock   of   gold    was    $3,079,784,766. 

Japan's  national  wealth  amounts  to 
86,077,000,000  yen,  against  32,043,000,- 
000  before  the  war,  according  to  a 
report  to  the  League  of  Nations.  The 
yen  has  an  exchange  value  of  47.375 
cents;  par  is  49.8  cents. 

French  bank  note  circulation  is  35,- 
040,367,000  francs,  against  38,245,393,- 
370  francs  one  year  ago.  The  highest 
point  was  39,645,896,000  on  Nov.  3, 
1920. 

Exports  in  February  amounted  to 
$251,000,000,  a  decrease  of  $28,000,000 
from  January.  This  is  the  lowest  since 
August,  1915.  Imports  were  valued  at 
$217,000,000,  which  is  an  increase  of 
$1,000,000  over  January. 

Wholesale  prices  advanced  3  points 
in  February,  Labor  Statistics'  index 
number  for  all  commodities  being  151, 
and  167  one  year  ago.  The  increase 
was  most  pronounced  among  farm  pro- 
ducts and  foodstuffs. 

Retail  food  prices  were  about  the 
same  in  February  as  in  January,  42 
per  cent  higher  than  in  1913. 

Highest  priced  commodities  of  fifty 
listed  by  the  Harvard  Economic  Service, 
with  their  percentage  increase  over 
1913  prices,  are:  tobacco)  225  per  cent; 
brick  a;nd  cotton-goods,  130;  anthracite 
coal,  109;  serge,  94;  alcohol,  91;  worsted 


Business  Conditions 

yarn,  90.  By  groups  the  figures  are 
as  follows:  grains  and  flour,  24;  live 
stock,  meats,  hides  and  leather,  1; 
metals  and  metal  products,  8;  fibers 
and  textiles,  71;  fuels,  51;  building  ma- 
terials, 59;  miscellaneous,  41. 

Steel  production  is  at  the  rate  of  29,- 
000,000  gross  tons  of  ingots  a  year, 
which  is  25  per  cent  above  the  rate  in 
October  and  November,  and  15  per 
cent  above  the  rate  in  1910 — the  best 
year  prior  to  1912.  In  considering  the 
current  satisfactory  demand  for  steel 
it  must  be  borne  in  mind  that  an  ap- 
preciable proportion  is  to  replenish 
stocks  rather  than  for  immediate  con- 
sumption. 

Employees  in  109  iron  and  steel 
establishments  reporting  to  the  Depart- 
ment of  Labor  numbered  124,932  in 
February,  against  144,679  one  year  ago, 
and  the  payrolls  were  $5,306,863  and 
$9,393,391,  respectively.  But  there  was 
a  gain  in  February  over  January,  1922, 
or  9.3  per  cent  in  numbers  of  men 
and  15.7  in  amount  of  payroll.  Twelve 
mills  reported  wage  cuts,  but  the  per 
capita  earnings  of  all  the  workers  were 
5.9  per  cent  higher  than  for  January. 

Freight  loaded  in  the  week  ending 
Mar.  4  amounted  to  803,255  cars,  the 
record  since  November,  1921.  All  com- 
modities except  forest  products  show 
an  increase  over  the  preceding  week. 
The  principal  increase  is  in  merchan- 
dise, L.C.L.,  which  shows  a  gain  of 
32,276  cars. 

Surplus  cars  continue  to  decrease  in 
number,  the  figures  for  Mar.  8  beinir 
88,974  box,  86,464  coal  and  223,846  all 
freight  cars,  representing  reductions 
since  the  week  before  of  6,387  box,  11,- 
170   coal   and  21,254   total. 

Company 


Alpha  Portland  Cement  Co 

American  International  Corp 

American  Steel  Foundries  Co 

Ameriian  Surety  Co 

American  Telephone  and  Telegraph  Company .  .  . 

American  Tobacco  Company 

Bucyrus  Company 

Columbia  Gas  Company 

Com  Products  Refining  Company 

Cumberland  Telephone  and  Telegraph  Company 

Fisk  Rubber  Company   

General  Motors  Corporation 

Gulf  States  Steel  Company 

Interborough  Rapid  Transit  Company ... 
International  Motor  Truck  Corporation 
Lehigh  Coal  &  Na-vngation  Company. 

Middle  States  Oil  Company 

New  York  Telephone  Company  . . 
New  York  Air  Brake  Company 

Otis  Steel  Company 

Pacific  Mail  Steamship  Compan>- 
Penn  Seaboard  Steel  Corporation 

Pierce- -\rrow  Motor  Car  Company 

Pittsburgh  Coal  Company 

P>Tene  Manufacturing  Company 

Solar  Refining  Company 

Southern  Bell  Telephone  and  Telegraph  Company 

Standard  Oil  Company  of  Ind 

Studebaker  Corporation , 

Texas  Oil  Company 

United  States  Gypsum  Company 


Earnings  of  Well-Known  Com- 
panies in  1921  and  1920 

The  annual  financial  statements  ol 
several  well-knovsTi  American  business 
organizations,  as  reported  to  the  press, 
show  an  unusually  large  number  of 
net  losses,  for  the  year  1921,  suffered 
by  certain  companies  as  compared  with 
substantial  net  gains  realized  by  others. 
Despite  the  abnormal  conditions  under 
which  these  organizations  have  been 
operating  during  the  past  year  the  out- 
look for  1922,  as  depicted  by  various 
prominent  officials,  is  very  reassuring. 

A.  R.  Erskine,  president  of  the 
Studebaker  Corporation,  in  addressing 
the  stockholders,  said:  "The  Manage- 
ment believes  that  business  this  year 
will  show  a  substantial  increase  over 
that  of  last  year." 

George  J.  Baldwin,  president  of  the 
Pacific  Mail  Steamship  Co.,  speaking 
to  the  stockholders,  made  the  following 
statement:  "The  year  1921  was  a 
period  of  adjustment.  Revenues  de- 
creased in  marked  degree,  with  reduc- 
tions in  expenses  failing  to  keep  pace 
with  falling  returns." 

Charles  A.  Stone,  president  of  the 
American  International  Corporation,  in 
his  remarks  to  stockholders  said:  "To- 
ward the  close  of  1921  there  was  good 
reason  to  believe  that  the  worst  of 
the  world  depression  had  been  seen. 
While  no  one  will  venture  to  predict  the 
precise  degree  of  improvement  that 
may  be  expected  this  year  there  is 
warrant  for  believing  that  a  process  of 
recovery   has   begun." 

Judge  Gary  stated  that  "the  avei-age 
production  for  the  entire  year  (1921) 
in  rolled  and  other  finished  products 
was  47.5  per  cent,  the  lowest  in  any 
year  since  the  organization  of  the 
corporation." 

Following  are  net  earnings  or  losses 
of  well-known  companies: 

Net  Earnings  or  Losses 
(Deficits  shown  in  italics) 

. Total PerShare. 

1921  1920  1921 

t$672,338 

184.681 

675,009 

1,022,295 

54,002,703 

18.615,398 

145,905 

4,303.536 

6.326,358 

17,13.-, 

3,336,467 

.'iS,680,77U 

n91,9I5 

!i,!,e!,,82V 

126,931 

5,394,224 

6.-293.89I 

I!, 244.543 

i,aS,e9a 

r,,lS9,5i.'i 

i95,59t 

Ti9,0iA 

7i=> 


1,783,466 

4,496.442 

0  13 

600,000 

H)   00 

51.821,215 

I.IO 

15,151,155 

6  84 

530,984 

4,839,377 

8.60 

12,469.626 

9.21 

145,589 

37.750,375 

751,220 

S.2S5.SSS 

2,644.013 

Cf 

ni. 

1920 

6 

37 

17 

(HI 

n 

yo 

15 

38 

9 

68 

21 

53 

6,964,020 

6.070.013 

751,860 

1.141.086 

♦1.622.470 

7«S,?47 

1,769.915 


U.  S.  Cast  Iron  Pipe  &  Foundr\'  Company 

U.  S.  SteelCorporation. 

Westinghouse  Air  Brake  Company 

White  Nlotor  Company. 

Worthington  Pump  &  Machinery  Corporation 

»  Prom  this  amount  $345,000  had  been  reserv'cd  for  income  and  excess  profits  taxes 
t  Capital  stock  (issued)  preferred  $2,000,000;  common  $15,800,000.      , 
i  Taxes  deducted  but  including  interest  on  bonds  of  subsidiary  companies. 


1,197,9J7 
64,574 

720.168 
21.288,348 
9.723,691 
9,286,129 
2,247.326 

100.841 
tlOO.791.279   185,695,359 
1.412,490 
J.S.J?. .«."        2.410.014 

1SS,6S0       2,030.923 


698.207 
803,240 
40.973,484 
9,111,904 
31,089,372 
2,126.778 
851,592 


4  0-) 
7  51 
1.48 


2.40 
4.95 
16  20 
1.41 
6  48 


2.67 
11  63 
15.20 
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Who  Gets  Cement  Contract 
When  Bids  Are  Uniform  ? 

Atlas    Co.    Says    Determining    Factors 

Are  Salesmanship  and  Service — 

Personal  and  Institutional 

Public  interest  in  cement  prices  and 
their  uniformity  is  so  keen  that  Engi- 
neering Neirs-Record  asked  the  Atlas 
Cement  Co.  to  state  "the  considerations 
aside  from  price  that  determine  the 
award  of  a  cement  contract."  L.  R. 
Burch,  assistant  to  the  president, 
replies: 

"The  answer  must  be  given  in  one 
phrase — salesmanship  and  service — per- 
sonal and  institutional.  This  is  a  very 
broad  way  of  treating  the  matter,  how- 
ever, and  in  order  to  make  clear  just 
what  cement  salesmanship  comprises 
and  at  the  same  time  illustrate  the  keen- 
ness with  which  cement  manufacturers 
follow  up  possible  business,  it  might 
be  well  to  note  briefly  the  means  em- 
ployed in  connection  with  a  recent  con- 
tract which  is  a  typical  case. 

"Bids  were  submitted  in  the  usual 
way  and  immediately  the  machinery  of 
the  sales  department  was  set  in  motion 
long  before  the  date  on  which  the  bids 
were  to  be  opened. 

"The  purchasing  agent  was  seen  by 
the  local  salesman  in  charge  of  the 
territory  in  which  the  buying  was  to 
be  done  and  an  investigation  was  made 
of  the  prospective  buyer  with  a  view 
to  discovering  possible  points  of  re- 
ciprocity  and   personal   connections. 

"Conditions  of  delivery  were  care- 
fully looked  into  to  see  if  more  satis- 
factory   shipments   could   be    made   by 


"The  heads  of  the  Sales  Department 
naturally  have  knowledge  of  all  bids 
and  not  only  give  their  attention  to  the 
direction  of  the  solicitation,  but  where 
they  believe  it  will  be  to  advantage 
to  take  up  thg  matter  personally,  lend- 
ing the  prestige  of  their  positions  and 
ability  to  supplement  the  efforts  oi  the 
local  and  general  salesmen. 

"The  point  I  want  to  bring  out  is 
that  in  the  efltorts  to  make  a  sale  in  the 
face  of  such  strong  competition  as  pre- 
vails in  the  cement  industry,  nothing  is 
left  undone  by  a  sales  department  cost- 
ing more  than  a  million  dollars  a  year. 
That  this  is  the  case  will  be  maintained 
by  architects,  engineers,  contractors 
and  dealers  who  have  been  in  any  way 
connected  with  cement  jobs  and  who 
have  had  occasion  to  remark  the  active 
manner  in  which  a  prospective  buyer 
is   pursued   by   each   bidder. 

"Which  gets  us  back  to  the  short  form 
of  answer,  that  the  consideration  de- 
termining the  award  of  a  cement  con- 
tract, where  the  quality  is  standard, 
the  market  highly  competitive  and  the 
prices  in  consequence  fairly  uniform, 
are  salesmanship  and  service  of  a 
highly  developed  character." 


Cost  To  Test  Cement  and  Inspect 
Fabricated  Steel 

Recent  bids  received  by  the  Wisconsin 
Highway  Commission  for  material  test- 
ing in  1922  give  a  range  of  li  to  2c.  per 
bhl.  of  cement,  and  20  to  7.5c.  per  ton 
of  fabricated  steel  inspected  in  the 
shop.  The  seven  bidders  and  their  bids 
follow: 


Cement:  Bid  Per  Bbl.  k'^"  C  =  ^      £^" 

l.200.000bbl $0  019  $0.0174     $0  02 

600.000bbl .02  .0178           02 

Shop  id.'.p^'ction  of  stpol  fabrication: 

.Milw„i,k<f                           $0.40  ton  .70 

Waiwau                             .90  ,75 

rliionKO                               .40  .65 

-MiiUicapuliB .40  .75 


1.60 
.40 
.40 


m 

ill 

i 

ii 

$0  0165 
.017 

$0  014 
.0165 

$0 

0137 
0144 

.35 

.30 
.35 
.30 
35 

.45 

.35 

.35 

US  than  by  a  competing  company.  In 
this  connection  the  matter  of  car 
supply,  rail  routing,  junction  points 
and  time  in  transit  play  an  important 
part. 

"As  a  further  service,  the  sales 
force,  aided  by  the  technical  depart- 
ment lent  valuable  a.ssistance  to  the 
purcha.ser  in  locating  convenient  sand 
and  gravel  deposits,  and  giving  in- 
formation on  local  storage  and  delivery 
facilities. 

"An  effort  was  made  to  locate  the 
real  buyer,  for  it  frequently  happens  in 
the  letting  of  large  contracts  that  the 
purchasing  agent  docs  not  have  the 
final  say  and  methods  have  to  be  em- 
ployed whirh  differ  radically  from 
those  otherwise  employed.  A»  a  matter 
of  fact,  each  contract  pre.ienta  problems 
which  are  unlike  any  previously  en- 
countered; consequently  there  is  no  one 
method  which  will  fit  every  case. 

"The  matter  of  .storage  and  produc- 
tion capacity  at  the  manufacturer's 
plant  must  also  he  considered  and 
brought  to  the  purcha.ier's  attention, 
for  with  a  heavy  demand  for  cement 
for  public  work,  thf  ability  of  the  com- 
pany to  carry  .sufficient  stock  on  hand 
to  cover  any  call  for  deliveries,  is  of 
the   great<>»t    importance. 


"How  High  Are  Cement  Prices?" 

Blaine  S.  Smith,  general  sales  man- 
ager of  the  Universal  Portland  Cement 
Co.,  Chicago,  contributes  to  the  discus- 
sion, "How  High  Are  Cement  Prices?" 
which  was  published  in  this  section, 
Feb.  2.3  issue: 

"There  is  one  point  which  we  believe 
you  should  take  into  consideration  in 
making  comparisons  between  cement 
prices  as  of  different  dates,  and  that  is 
the  discount  for  cash  in  ten  days  from 
date  of  invoice  in  effect  as  the  dates 
affected.  This  di.scount  for  prompt  pay- 
ment has  varied  from  time  to  time. 
Prior  to  January,  1914,  the  discount 
was  Ic.  per  bbl.;  at  the  time  of  peak 
prices  in  1920  it  was  Tic.  a  bbl.;  it  is 
now   10c. 

"It  is  obvious  that  as  the  present  dis- 
count is  ten  times  the  discount  in  effect 
in  191.3,  when  present  prices  are  corn- 
fared  with  1913  prices  the  discount  is 
an  important  factor.  F"or  example:  in 
Table  I,  p.  .340,  price  on  cement  f.o.b. 
mill  is  shown  as  $1.70  to-day,  as  $2.10 
at  the  peak  in  1920,  and  the  per  cent 
decline  since  peak  as  19  per  cent.  Ap- 
plying the  discounts,  the  present  price 
becomes  $1.70  less  10c.  or  $1.00,  and  the 


peak  price  becomes  $2.10  less  5c.  or 
$2.05.  The  per  cent  decline  since  peak 
therefore  is  22  per  cent  instead  of  19 
per  cent  as  shown  in  the  table. 

We  note  the  following  discrepancies 
in  prices  quoted  in  Table  I,  on  p.  340: 
price  of  $1.70  f.o.b.  mill,  which  you  show 
as  being  in  effect  six  months  ago, 
should  read  .$1.90;  price  of  $1.80  f.o.b. 
mill,  one  year  ago,  should  read  $1.90; 
also  price  of  $2  00  f.o.b.  Chicago,  one 
year  ago,  should  read  $2.17.  With 
reference  to  Table  II,  on  p.  341,  you 
show  the  average  price  f.o.b.  Chicago, 
for  1920  as  $2.01,  whereas  in  Table  I, 
you  show  the  peak  price  as  being  $2.37 
for  the  same  year.  We  have  arrived 
at  an  average  of  $2.17. 

"Again  in  Table  II,  p.  341,  the  average 
price  aL  Mid-West  mill  is  shown  as 
$1.05  in  1913  and  $1.70  in  1922,  the  per 
cent  chang;e  being  62  per  cent.  Our 
average  price  at  Buffington  in  1913  was 
$1.07,  but  using  the  figure  in  your  table 
of  $1.05  and  deducting  Ic.  discount,  the 
1913  price  becomes  $1.04;  and  deducting 
10c.  discount  from  $1.70  the  1922  price 
becomes  $1.60.  The  increase  from  $1.04 
in  1913  to  $1.60  in  1922  is  54  per  cent 
instead  of  62  per  cent  as  shown  in  the 
table. 

"A  gratifying  feature  of  your  article 
is  that  in  Table  II  in  showing  prices 
f.o.b.  Chicago  you  explain  in  footnote 
that  these  prices  necessarily  include 
freight  between  mill  and  Chicago  and 
that  the  figures  consequently  are  af- 
fected by  the  freight  increases.  A  point 
that  should  be  but  unfortunately  some- 
times is  not  obvious  to  the  reader  is  that 
an  untrue  relation  is  shown  if  delivered 
prices  as  of  different  dates  are  com- 
pared when  there  has  been  a  change  in 
the  freight  rate  in  the  interval  between 
the  two  dates." 


Eight  Cement  Companies  Receive 
Wisconsin  Contracts 

Contracts  for  1,501,000  bbl.  of  cement 
to  build  the  1922  program  of  roads  in 
Wi-sconsin  have  been  apportioned  as 
follows  among  eight  different  companies 
submitting  bids  on  Feb.  28:  Sandusky 
Cement  Co.,  75,000  bbl.;  Lehigh  Port- 
land Cement  Co.,  197,000  bbl.;  Alpha 
Portland  Cement  Co.,  127,000  bbl; 
Petoskev  Portland  Cement  Co.,  16,000 
bbl;  Huron  Portland  Cement  Co.,  7,000 
bbl;  Northwestern  States  Portland 
Cement  Co.,  6,000  bbl.;  Marquette 
Cement  Manufacturing  Co.,  400,000 
bbl;  Universal  Portland  Cement  Co., 
673,000  bbl. 

A.  R.  Hirst,  state  highway  engineer, 
in  a  statement  to  the  newspapers,  says 
that  at  a  conference  March  7  with  the 
representatives  of  the  counties,  the 
latter  favored  going  ahead  with  the 
program.  They  urged  that  the  differ 
ence  in  the  jirire  of  cement  expected 
and  actually  received  in  the  bids  was  so 
small  an  amount  per  mile  that  the 
employment  situation  justified  proceed- 
ing with  all  important  work.  The  State 
Highway  Commission  expressed  the 
opinion  in  the  conference  that  the 
boycott  had  been  carried  as  far  as  it 
was  profitable  to  carry  it.  The  price 
paid  in  1922  averages  $1.41  mill  net 
per  bbl.  while  the  average  mill  net  for 
1921  was  $1.80.  Bids  on  construction 
this  year  are  lower  than  expected, 
averaging  not  more  than  $25,000,  in- 
cluding grading  and  culverts,  for  18 
ft.  concrete  roads. 


510 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  12 


Work  for  500  Men 

The  $2,500,000  O'Shaughnessy  Dam 
to  be  constructed  by  the  city  of  Colum- 
bus, north  of  Dublin,  Ohio,  on  the 
Scioto  River,  is  expected  to  furnish 
work  for  500  men.  Bids  will  be  opened 
April  20  (see  Construction  News). 
The  dam,  of  concrete,  will  be  1,400  ft. 


long  by  70  ft.  high,  with  a  bridge  on 
the  top  of  the  sti-ucture. 

Unemployed  Work  Out  Own 
Employment  Service 

Committees  recently  made  up  of  un- 
employed engineers  in  Chicago  to  can- 
vass   the    field    and    explain    that    the 


Western  Society  of  Engineers  main- 
tained a  free  employment  service 
accomplished  little,  says  the  Jotirnal  of 
the  society.  These  members  found 
employment  so  soon  that  they  had  little 
opportunity  to  accomplish  results.  The 
Juunial  concludes  that  unemployment 
conditions  are  undeniably  improving, 
especially  in  the  Western  states. 


Weekly  Construction  Market 


THIS      limited      price      list      is      published  Moreover,   only  the  chief  cities  are  quoted,  complete     qaotations     for     all     construction 

weekly    tor    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     tor     the     important     cities. 

rent    prices    on    the    principal    construction  can   be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price  reported   in  our  Construction   News  section,  the      issue      of     March      2;      the     next,     on 

changes    on    the    less    important    materials.  Tl\e    first     issue    of    each    month    carries  April    6. 

Steel  Products:  New  York       Atlanta 

Structural  shapes,  100  lb ?2.63  -|-?3.35 

Structural  rivets,  100  lb 3.50  +3.90 

Reinforcing  bars,  |  in.  and  larger,  100 

lb.... 2.53  +3.25 

Steel   pipe,   black,   H   to   6   in.   lap, 

discount 61%  68% 

Cast-iron  pipe,  6in.  and  over,  ton     47.  30@48.30+40.00 

Concreting  Material : 

Cement  without  bags,  bbl 2.40  2.39 

Gravel,  J  in.,  cu.vd 1 .  75  1.85 

Sand,  cu.yd  .  .  .  .  .' 1.00  1.15 

Crushed  stone,  I  in.,  cu. yd 1.75  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49.00  37.00 

Lime,  finishing,  hydrated,  ton...  1S.80@16.80  18.00 

Lime  common,  lump,  per  bbl. .. .      2.75@3.4S  1.25 

Common  brick,  delivered,  1,000.        19  40®  19.90  8.75 
Hollow     building     tile,     4x12x12, 

block Not  used  .07975 

Hollow    partition    tde     4x12x12, 

block 11120  .06525 

Linseed  oil.  raw,  5  bbl.  lots,  gal -.84@.87  —.81 

Common  Labor: 

Common  labor,  union,  hour 60  .35 

Common  labor,  non-union,  hour .20 


Dallas 

Chicago 

Minne- 
apolis 

Denver 

San 
Francisco 

Seattle 

Montre 

X4.00 
5.50 

$2.63 
3.43 

32.66 
3.90 

S3.  SO 
+4.55 

S3. 10 
4.50 

i53.25 
3.75 

?3.75 
6.50 

3.50 

2.53 

2.56 

3.42^ 

2.75 

3.25 

2.75 

45% 
48.30 

59i%     61.9-5% 
43.10@44.60     46.00 

44% 
52.00 

.■is.  8% 
48.00 

53% 
r52.00 

35.10 
55.00 

2.25 
2.25 
2.25 
2.73 

1.94 
2.00 
2.00 
1.60 

2.24 
1.50 
1.00 
2.25 

2.90 
2.. 50 
1.10 
3.50 

2.73 
2.25 
1.50 
2.25 

2.94 
1.50 
1.50 
3.00 

2.40 
1.50 
1.25 
2.00 

33.50 

25.00 

2.5U 

11.15 

43.00 

18.00 

1.40 

11.00 

38.00 

29.00 

1.40 

15.00 

34.75 

24.00 

2.70 

12.00 

28.00 

22.00 

1.75 

15.50 

20.00 
27.00 
2.75 
14.00 

"21.66 
11.00 
16.00 

.115 

.0821 

.0752 

.08 

.10 

.20 

.115 

.0657 

.10 

.108 

.11 

-1.08 


1.04 


.72^ 
.35@.40 


.40@...^0 


.50@.55       .565 
.35@.40  .47i@.56 


1.05 


.50®. 60 

.50     .20®. 30 


Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  .specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given : 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  loc.  per  100  lb.  for  cutting 
reinforced    steel    into    2-ft     lengths    or    over. 

New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  280-lb.  net  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
$2  per  cu.yd. 

Chicago  quotes  hydrated  lime  in  50-Ib. 
bags ;  common  lump  line  per  180-lb.  net. 


The  outstanding  features  of  the  week 
are  centered  in  an  advance  in  steel  and 
cast-iron  pipe  prices  at  the  warehouses 
and  a  general  tendency  downward  in 
linseed-oil  quotations  throughout  the 
country.  An  increased  demand  for  fin- 
ished steel  products  has  characterized 
the  market  throughout  the  week.  Pitts- 
burgh mills,  with  few  exceptions,  are 
holding  firmly  to  the  asking  price  of 
$1.50  per  100  lb.  on  structural  shapes, 
plates  and  reinforcing  bars.  Only  in 
exceptional  cases,  involving  large  ton- 
nages, is  the  quotation  of  $1.40  easily 
obtainable.  Atlanta  quotes  advances  of 
10c.  per  100  lb.  on  sttel  shapes,  struc- 
tural rivets  and  reinforcing  bars.     Den- 


MinneapoliN  quotes  on  fir  in.stead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce- 
ment on  cars.  Gravel  and  crushed  store 
quoted  at  pit.  We  quote  on  brown  lime 
per  ISO-lb.  net;  white  is  $1.70  for  Kelly 
Island  and  $1.55  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks"  ;  gravel  and  sand  at 
pit ;  stone  on  cars  ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
house. Linseed  oil,  delivered.  Common 
lump  lime  per  180-lb.  net. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per   180-lb.   net. 

Dallas  quotes  lime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.   cars,    other   materials   delivered. 

Changes  Since  Last  Week 

ver  quotes  a  rise  of  30c.  per  100  lb.  on 
rivets.  Structural  steel,  delivered  bv 
rail,  is  quoted  at  $63.30  f.o.b.  Seattle; 
water  deliveries  at  $52.60  per  ton.  Cast 
iron  pipe  is  quoted  at  $52  as  against  $50 
per  ton  with  prices  tending  upward. 
Seattle  also  reports  a  falling  off  in  de- 
mand for  steel  and  cast-iron  pipe  but 
increasing  lumber  demand  with  prices 
holding  firmly.  Cast-iron  pipe  is  quoted 
at  $40  as  against  $37.63  in  Atlanta  and 
at  $52  as  compared  with  $50  per  ton 
in  Seattle  one  week  ago. 

A  drop  of  50c.  per  M.  ft.  is  quoted 
in  yellow  pine  lumber  in  Dallas.  A  total 
of  378  mills  reporting  to  the  National 
Lumber  Manufacturers'  Association  for 


.San  Francisco  quotes  on  Heath  tile,  5} 
X  S  X  11  J.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir,  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.      Common    lump    lime    per    ISO-lb.    net. 

Montreal  quotes  sand,  stone,  gravel  and 
lump  lime  per  ton.  Lime  and  tile  are  de- 
livered ;  cement,  sand,  gravel  and  stone,  on 
siding ;  brick  f.o.b.  plant  ;  steel  and  pipe 
at  warehouse.  Hollow  tile  per  ft.  Cement 
price  is  in  Canadian  funds  (the  Canadian 
dollar  stands  at  96.87  cents).  Bag  charge 
is  SOc.  per  bbl.  Discount  of  10c.  per  bbl. 
for  payment  within  20  davs  from  date  of 
shipment.     Steel  pipe  per  100  ft.  net. 


the  week  ending  Mar.  11,  show  179,779,- 
597  ft.  of  lumber  cut;  179,939,737  ft. 
shipped  and  orders  for  168,851,556  ft. 
b.m.  Production  stands  at  22.5  per 
cent;  shipmenj.s  at  23  per  cent  and 
orders  at  28  per  cent  below  normal. 

Common  brick  prices  remain  firm  in 
all  important  centers.  The  situation  in 
New  York  has  been  improved  by  the  ar- 
rival of  seven  more  barge  loads  of  Hud- 
son River  common  brick,  bringing  the 
total  up  to  15,000,000  received  from 
the  Haverstraw  district  between  Jan.  1 
and   Mar.    15. 

Linseed  oil,  quoted  at  a  drop  of  13c. 
in  Atlanta;  5c.  in  Minneapolis  and  6c. 
per  gal.   (5  bbl.  lots)  in  Denver. 
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Wise  Water-Supply  Policy 

IN  GRANTING  Bayonne  the  right  to  divert  50  m.g.d. 
from  the  Ramapo  River  for  municipal  water  supply, 
the  New  Jersey  Department  of  Conservation  and  De- 
alopment,  on  March  23,  made  provisos  (1)  to  guard  the 
interests  of  other  communities  which  have  had  an  eye 
to  this  source  of  supply  and  (2)  to  facilitate  the  com- 
plete development  orf  the  Passaic  and  its  tributaries 
under  one  of  the  projects  outlined  in  the  Ha^en  report 
abstracted  in  our  issue  of  March  16.  These  provisos 
require  Bayonne  to  develop  not  less  than  two-thirds  the 
maximum  yield  of  the  stream  by  1919  and  all  the  yield 
when  demanded  by  the  department :  the  svipply  of  Ram- 
apa  water  by  Bayonne  to  communities  desiring  it.  after 
approval  by  the  department,  on  terms  to  be  agreed  on 
mutually  or,  in  default  of  agreement,  to  be  fixed  by  the 
department;  and  the  surrender  by  Bayonne,  at  a  fair 
price,  of  the  Ramapo  grant  to  any  board  or  commission 
having  authority  to  acquire  and  consolidate  existing 
public  water  supplies.  These  requirements,  modified  if 
and  as  needed  to  meet  local  conditions,  might  well  be 
followed  in  other  densely  populated  states  where  there 
is  rivalry  for  sources  of  water  supply  and  likelihood  of 
a  future  need  for  a  joint  water  undertaking  for  a  water 
district,  metropolitan  or  even  less  extensive.' 

France  Gives  Up  Railroading 

WORD  ha.s  recently  come  from  the  other  side  an- 
nouncing that  after  fourteen  years'  experience  the 
French  Government  is  planning  to  abandon  the  opera- 
tion of  the  Etat  Railway  System  and  to  turn  over  the 
property  to  a  private  corporation.     Government  opera- 
tion of  this  line  we  learn  has  been  not  only  bad  busi- 
ness  for   the   taxpayers   but   al.so   quite   unsatisfactor\' 
from  the  viewpoint  of  the  railroad  users.     In  view  of 
ir  own  national  experiments,  it  is  interesting  to  ob- 
ve  that  after  a  long  trial,  part  of  which  was  under 
I  mal  business  conditions,  France,  too,  ha.s  come  to 
■    conclusion  that  "government    in  business"  is  good 
'her  for  government  nor  for  business. 

Service  to  the  Profession 

A  FINE  .service  has  been  rendered  to  the  engineering 
and  architectural  professions  by  the  two  investigat- 
ing boards  whose  findings  concerning  the  Knickerbocker 
Theater  roof  collapse  are  summarized  in  this  is.suc. 
What  they  have  accomplished  in  clearing  up  the  dis- 
quieting puzzle  will  find  acknowledgment,  we  think,  in 
feelings  of  satisfaction  and  relief  on  the  part  of  every 
one  connected  with  the  building  art.  Full  appreciation 
of  the  service  rendered  may  perhaps  come  only  with 
time;  the  searching  inquiries,  going  to  the  root  of  the 
evil  of  bad  construction,  will  surely  have  a  sanative 
effect,  but  one  of  gradual  development  rather  than  im- 
mediate. Every  forward-looking  member  "f  rifher  pro- 
fession  owes   the   men    composing    the    two    Iwiards    a 


tribute  of  thanks.  They  labored  for  him.  The  killing 
of  a  hundred  citizens  put  a  challenging  question  to  us 
all,  not  merely  to  the  small  professional  group  in  Wash- 
ington. But  because  they  were  nearest  to  hand,  they 
took  up  the  burden  of  answering  the  question.  Their 
self-assumed  obligation — and  we  speak  more  particu- 
larly of  the  American  Association  of  E'ngineers'  com- 
mittee—  was  discharged  under  great  difficulties.  More- 
over,, they  brought  to  bear  on  their  task  a  keenness  of 
observation,  a  depth  of  insight,  and  a.  breadth  and 
soundness  of  judgment  that  would!  themselves  compel 
praise  and  warm  appreciation.  What  was  accomplished 
by  the  two  investigating  bodies  .sets  a  brilliant  prece- 
dent for  future  professional  service. 

Results  of  Neglect 

ALL  mystery  has  been  removed  from  the  collapse  by 
J\.  the  studies  of  the  investigating  boards.  There 
were  no  new  agencies  of  danger,  but  only  the  old  and 
too  familiar  one  of  bad  work — the  product  of  progress- 
ive neglect.  The  structure  was  not  a  building;  archi- 
tecturally it  may  claim  the  name,  but  never  structurally. 
It  was  a  reckless  assemblage  of  building-code  walls, 
unstable  roof  framing,  and  a  concrete  slab  covering  that 
was  a  credit  to  the  materials  of  which  it  was  made  but 
not  to  the  men  who  used  them.  Despite  the  wall  and 
slab  construction,  however,  it  appears  that  the  steel 
roof  frame,  after  all,  was  the  focal  point  of  trouble. 
The  steelwork  was  unsound  in  its  general  conception 
and  inexcusably  had  in  its  details.  Important  teachings 
are  to  be  found  in  its  individual  defects:  in  the  fatal 
weakness  of  the  gusset  plates,  a  subject  demanding 
much  more  research  study  that  it  has  yet  received;  in 
the  equally  fatal  overloading  of  the  thin  and  unstayed 
chord  end,  whose  part  in  the  outcome  appears  to  be 
rather  under-emphasized;  in  the  absence  of  anchorage 
and  bracing,  and  in  the  inadequacy  and  bad  detailing  of 
the  columns,  which  yet  by  some  miracle  did  not  fail. 
However,  the  most  significant  feature  of  the  case,  as 
indeed  of  many  prior  failures,  is  that  not  one  defect 
alone  but  half  a  dozen  or  more  might  and  should  have 
been  the  cause  of  destruction.  The  roof  was  condemned 
by  all  its  parts  rather  than  by  a  single  one;  and  such  a 
condition  may  be  recognized  as  the  product  of  thorough- 
going, cumulative  neglect.  Slighting  one  after  another 
of  the  principles  of  .sound  practice,  taking  a  chance  with 
one  bit  of  poor  detailing  and  then  with  stnothor,  leaves 
in  the  end  only  a  husk  and  shell  of  designing  and 
detailing,  a  mockery  of  engineering. 

Arrhiterlural  Re.sponsihility 

ULTIMATELY  a  single  brain  and  conscience,  the 
personality  of  one  man,  stands  bark  of  any  struc- 
ture and  guarantees  its  safety.  The  architect  is  that 
man  in  the  case  of  buildings.  Does  he,  in  fact,  assume 
and  fuliv  discharge  this  respoiisibility,  or  is  it  merely 
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a  matter  of  form?  That  is  the  outstanding  query 
resulting  from  the  Knickerbocker  disaster,  and  it  is 
squarely  up  to  the  architectural  profession  to  answer  it. 
If  the  architect's  creative  responsibility,  and  the  asso- 
ciated guarantee  of  adequate  construction,  is  a  mere 
historic  form,  without  substance,  it  is  time  tliat  the 
facts  were  known  to  all  the  world  and  time  that  other 
means  to  guard  public  safety  be  provided.  If  the  re- 
i^ponsibility  is  still  to  be  regarded  as  real,  it  is  time  that 
steps  were  taken  to  make  it  real.  The  point  at  issue 
is  a  condition  such  as  found  in  the  Knickerbocker  case — 
and  such  conditions,  it  must  be  admitted,  are  far  from 
uncommon — where  the  architect  gives  careful  attention 
to  the  externals,  the  appearance  ai  his  structure,  but 
depends  for  the  vital  matter  of  making  the  structure 
safe  upon  an  interested  party,  namely,  a  sub-contrac- 
tor, without  even  an  attempt  to  check  the  result.  If  the 
responsibility  for  the  safety  of  a  building  may  be  thus 
divided  and  farmed  cut.  what  is  left  of  the  personal 
and  competent  answerability  of  the  architect  for  his 
structure?  What  is  left  of  the  architect?  The  prac- 
tices and  laws  i-equiring  buildings  to  be  planned  by 
architects,  and  all  plans  to  be  duly  accredited  by  his 
signature,  have  been  regarded  by  the  public  as  an  as- 
surance of  safety.  It  is  no  assurance  of  any  kind, 
however,  unless  the  architect  definitely  assumes  the 
responsibility  implied,  and  shapes  his  practice  so  that 
his  guarantee  is  real  and  not  a  sham. 


Railroading  as  an  Engineering  Career 

\T  THE  railway  engineering  meeting  in  Chicago 
jcV.  week  before  last,  there  was  discussio-n  of  the  lack 
of  attractiveness  of  a  railroad  career  to  young  engi- 
neers. To  impartial  observers  of  railway  engineering 
organizations  nothing  new  developed  in  this  discussion, 
other  than  the  fact  that  ranking  officials  of  these  or- 
ganizations have  come  to  recognize,  or  at  least  to  admit, 
what  has  long  been  generally  appreciated.  The  wonder 
to  the  impartial  observer  is  that  as  the  key  positions 
needed  filling  men  of  sufficient  mold  were  available;  in 
fact,  despite  the  eminence  displayed  in  the  top  ranks 
today,  there  has  been  a  shortage  of  first-class  men. 
Doubtless  this  shortage  has  impressed  itself  on  the 
chiefs.  However,  the  condition  was  plainly  foretold 
years  ago.  The  glamour  of  railroading  began  to  fall  off 
some  fifteen  years  ago ;  at  least,  as  far  back  as  that  the 
prospective  graduates  said  that  pay  was  poor  and  pro- 
motion in  responsibility  slow.  They,  therefore,  began 
to  avoid  railroad  work. 

For  this  unfavorable  attitude  the  engineering  depart- 
ment heads  have  lai-gely  themselves  to  blame.  Mr. 
Stocker,  in  saying  that  the  older  engineers  do  not  take 
a  helpful  attitude  toward  the  beginners  in  the  service, 
voices  the  common  impression  of  the  young  men.  They 
have  felt  that  the  department  heads  were  unapprecia- 
tive  of  faithful  service  and  hard  work.  There  was 
neither  commendation  nor  salary'  increases  as  evidence. 

The  cure  is  a  more  careful  regard  by  the  leaders  for 
the  upbuilding  of  their  organization.  Railroad  careers 
must  be  made  attractive  if  strong  young  men  are  to  be 
invited  and  held. 

All  traces  of  the  martinet  influence  of  the  days  when 
a  youngster  was  told  that  his  time  was  the  railroad's 
for  24  hours  out  of  evei-y  day,  and  when  the  ordering 
of  almost  superhuman  stunts  ^yas  considered  one  of  the 


necessities  of  railroading,  have  to  go  by  the  board. 
Not  that  young  men  need  pampering.  They  do  not. 
They  will  still  give  as  loyally  as  their  predecessors  of 
a  generation  ago  when  occasion  demands — even  to 
nerve-racking  vigils  and  superhuman  efforts.  But  the 
opportunities  have  changed.  Thirty  years  ago  railroad- 
ing was  almost  the  dominant  civil-engineering  activity. 
Today  it  must  compete  with  many  attractive  careers 
open  to  the  young  civil  engineer. 

For  the  sake  of  the  transportation  of  the  future 
railroading  as  a  career  must  be  rehabilitated  in  the 
minds  of  young  engineers,  and  the  rehabilitation  rests 
upon  the  chiefs  setting  right  standards  of  pay  and  so 
organizing  that  the  strong  men  are  discovered,  recog- 
nized and  rewarded. 


An  Opportunity  for  Trade  Associations 

THERE  should  be  widespread  response  to  the  invita- 
tion of  the  Secretary  of  Commerce  to  trade  associa- 
tions to  meet  with  him  April  12  in  order  to  arrange  for 
the  clearing  of  statistical  material  through  the  Depart- 
ment of  Commerce.  Such  a  conference  is  the  inevitable 
result  of  the  correspondence  between  the  Secretary  and 
the  Attorney-General,  in  which  the  latter  held  that 
there  was  no  violation  cf  law  if  trade  statistics  gathered 
by  associations  were  disseminated  by  the  Department 
of  Commerce  and  made  available  simultaneously  to  the 
members  of  the  associations  and  to  buyers.  It  should 
be  noted  that  the  essential  feature  of  this  method  of 
dissemination  is  not  the  functioning  of  the  Department 
of  Commerce,  but  the  simultaneous  sharing  in  data  by 
consumer  and  producer.  The  department  merely  fur- 
nishes an  easy  means  for  the  accomplishing  of  the 
result. 

It  is  going  to  take  some  wrenching  of  hitherto  held 
notions  for  the  trade  associations  to  accept  this  simul- 
taneous sharing  of  production,  stock  and  shipment  fig- 
ures with  the  public.  It  is  clearly  indicated  by  the 
public  temper,  though,  that  this  is  the  price  which  the 
public  proposes  to  exact  for  the  pri\'ilege  of  allowing 
the  collection  of  statistics  at  all.  As  we  have  previously 
said  in  these  columns,  the  confining  of  statistics  to  the 
membership  may  be  legal,  but  certainly  the  easy  way 
out,  the  way  that  will  commend  itself  to  the  public,  is 
through  fi"ee  publication  of  the  association-gathered 
data. 

Nor  do  we  fear  the  dire  results  which  some  producers 
have  predicted,  such  as  unsettlement  of  the  market  and 
unintelligent  buying  due  to  the  inability  of  the  public 
to  interpret  the  statistics  properly.  In  the  beginning 
there  may  be  misinterpretation,  but  the  public  will  soon 
learn  how  to  translate  them  properly.  Then  there  will 
ensue  more  intelligent  buying,  with  consequent  satis- 
faction. 

Not  to  be  neglected,  either,  will  be  the  removal  of  the 
suspicions  now  entertained  toward  trade  associations 
because  of  their  statistical  activities.  As  a  corollary  is 
the  confidence  that  will  ensue  from  the  knowledge  that 
the  association  has  not  available  confidential  informa- 
tion that  may  allow  it  to  take  advantage  of  the  public. 

As  we  see  it,  therefore,  a  good  result  from  the  meet- 
ing of  April  12  will  be  of  as  great  value  to  the  associa- 
tions as  to  the  public.  It  is  to  be  hoped  that  the  associa- 
tions will  come  there  in  large  numbers  impressed  with 
that  point  of  view  and  determined  to  square  their 
functioning  with  the  temper  of  the  public. 
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Long-Term  Road  Bonds  Again 

So  OFTEN  has  the  danger  signal  been  raised  against 
bonds  whose  terms  extended  beyond  the  life  of  the 
improvements  for  which  they  are  issued  that  there  is 
little  excuse,  at  this  date,  for  ignorance  of  the  economic 
fallacies  involved  in  such  practice.  It  is  a  good  many 
vears  since  this  journal  published  its  first  editorial 
condemnation  of  the  long-term  bond  for  the  short-lived 
road.  Competent  banking  authorities  have  gone  so 
far  as  to  oppose  the  general  principle  of  bond  issues  for 
public  improvements  except  in  cases  where  they  cannot 
be  avoided,  preference  being  given  to  the  raising  of 
money  for  such  purposes  by  tax  levies.  Massachusetts 
began  raising  funds  for  road  building  by  the  issuance 
of  30-year  bonds.  This  policy  was  pursued  until  191-3. 
when  the  IS-year  serial  bond  was  adopted.  Beginning 
in  1919,  however,  the  state  ceased  issuing  bonds  for 
highway  purposes  and  the  money  has  since  been  taken 
from  current  revenue. 

If  the  financing  is  to  be  done  by  bond  issues,  two 
important  factors  to  be  considered  are  the  character  of 
the  improvement  and  the  total  cost  to  state,  county,  or 
township.  Sound  policies  of  finance  demand  that  in- 
debtedness for  road-building  be  liquidated  at  a  rate  at 
least  equivalent  to  the  depreciation  of  the  improvement 
financed.  In  Florida,  recently,  certain  county  road 
work  has  been  financed  by  the  issue  of  30-year  serial 
bonds.  While  motor  traffic  in  that  section  of  the  coun- 
trj'  may  be  lighter  than  elsewhere,  it  is  fairly  safe  to 
assume  that  at  the  date  of  maturity  of  the  30-year  bonds 
little,  if  anything,  will  remain  of  the  pavements  now 
being  constructed.  The  long-term  bond,  while  it  in- 
volves lower  yearly  carrj'ing  charges,  is.  in  the  end, 
an  expensive  luxury.  For  the  sake  of  comparison  the 
following  figures  show  the  average  annual  cost  and  the 
total  cost  of  a  $100,000  serial-bond  issue  at  5  per  cent. 


sues  extending  beyond  the  life  of  the  improvement  which 
the  obligations  cover. 


Term  in 
Vc.irs 

Av.   AnTni;.1 

f'JSl 

r..!„l  r-,^, 

Term  in 
Vcars 

,\r.  \nnual 
C.oi 

Total  CoBt 

5 

10 
15 

J2},00n 
12,750 
9,333 

$115,000 
127,500 
140,000 

20 
25 

30 

7,625 

(,.600 
■.,117 

152,500 
165,000 
177.500 

These  figures  are  well  worth  study.  They  show,  for 
example,  that  with  a  30-year  bond  is.sue  as  against  one 
of  10  years,  the  saving  in  total  cost  amounts  to  exactly 
half  the  face  value  of  the  bonds. 

Some  of  the  states  have  recognized  the  fallacy  of  thfl 
long-term  bond  for  road-building  work.  In  New  .lersey. 
for  instance,  specific  limitations  are  placed  on  the  terms 
of  bonds  according  to  the  type  of  the  improvement,  as 
follows:  Bridges,  30  years;  concrete  roads  (6  in. 
I  thick),  block  pavements  or  asphalt  on  concrete  founda- 
tions, 20  years;  bituminous  concrete.  1.5  years;  macadam 
with  bituminous  surface,   10  years;   gravel,  .5  years. 

It  would  be  proper,  of  course,  to  consider  that  certain 
I  elements  in  a  new  road  have  a  life  much  longer  than  that 
of  the  surfacing — the  culverts  for  example — while  certain 
other  elements  are  almost  permanent  improvements.  In 
the  latter  cla.sa  come  grading,  new  alignment,  and  the 
underdrainage.  On  these  a  longer  bond  term  would  be 
justified  on  the  mere  basis  of  the  life  of  the  improve- 
ment. Here,  however,  would  properly  enter  considera- 
Uonfl  of  higher  total  cost  of  the  longer  issues. 

With  public  sentiment  at  pre.sent  decidedly  in  favor 
of  the  good-roads  movement  it  is  not  difl^rult  to  secure 
approval  for  ill-advised  .schemes  of  highway  financing. 
Those  in  responsible  charge  of  financing  policies,  how- 
ever, have  an  obligation  to  protect  tho  public  against 
extravagant  and  uneconomic  expenditures  for  bond  is- 


Self-Supported  Arch  Reinforcement 

STRUCTURAL  steel  reinforcement  for  concrete 
bridges  is  not  new.  The  earlie.st  tj'pe  of  concrete 
arch  introduced  into  this  country  was  that  devised  by 
Melan,  in  which  the  steel  was  of  small  shapes  framed 
and  placed  in  vertical  planes  in  a  barrel  arch.  A  self- 
supporting  steel  frame,  erected  as  an  arch  and  acting 
first  to  support  the  concrete  of  the  arch  without  addi- 
tional centering  and  later  as  a  partner  with  the  concrete 
to  take  the  working  stresses  in  the  ribs — this  is  quite 
diff'erent  fi-om  the  Melan  bridge,  in  which  the  steel 
served  only  as  reinforcement.  This  self-supported  type 
was  early  recognized  as  offering  many  advantages, 
notably  in  the  reduction  of  centering  costs,  but  it  has 
never  been  veiw  popular,  probably  because  of  the  pos- 
sible break  in  adhesion  between  concrete  and  the  wide 
flat  surfaces  of  structural  steel  and  the  doubtful  dis- 
tribution of  the  stresses  between  the  proportionately 
large  steel  section  and  its  enveloping  concrete. 

The  former  danger  was  quite  clearly  showni  in  the 
failure  of  the  Third  Street  bridge  at  Dayton,  an  early 
Melan  arch,  which  was  found  to  have  well  defined  cleav- 
age planes  along  the  rusting  steel  frames  of  the  rein- 
forcement. The  latter  doubt  arises  from  the  fact  that 
in  the  usual  reinforced-concrete  arch,  so  called,  the 
steel  has  little  but  an  emergency  value,  to  take  care  of 
the  tension  that  may  possibly  develop  from  some  unex- 
pected loads  which  cause  the  line  of  thrust  to  fall 
outside  the  middle  third.  A  composite  concrete  and 
steel  structure  with  a  complete  interaction  of  both 
materials  under  all  conditions  presents  quite  a  different 
problem,  and  one  which  has  not  been  too  well  analyzed 
or  subjected  to  test. 

The  Springfield  bridge,  described  on  another  page,  is 
the  latest  development  of  the  self -supported  steel  type. 
In  it  the  steel  frame  admirably  serves  as  a  centering, 
with  consequent  economy  and  safety  in  a  river  subject 
to  rapid  rises.  But  it  is  more  than  reinforcement;  it  is 
the  major  part  of  the  arch  section  and  its  disposition 
and  chronology  of  erection  makes  it  possible  to  develop 
in  the  steel  the  full  proportion  of  the  ratio  of  elasticity 
of  the  two  materi;ils.  The  justification  of  such  a  type 
lies  in  comparative  analysis  of  cost,  assuming,  of  course, 
that  considerations  of  appearance,  maintenance  and 
wear  bar  the  uncovered  steel  arch  or  even  the  steel  arch 
with  a  light  covering  of  concrete  not  assumed  to  carry 
stress.  Such  an  analysis  governed  the  design  of  the 
Springfield  bridge,  but  it  was  also  considered  to  have 
superior  qualities  in  the  exact  determination  of  the 
thrust  line  through  the  hinges  and  in  ea.sc  of  erection. 

The  possibility  of  a  future  reduction  of  adhesion  still 
remains,  but  such  a  danger  is  much  less  in  a  rib  arch 
than  in  a  barrel  arch  cut  at  frequent  intervals  by  the 
vertical  pianos  of  the  ribs.  Transverse  or  torsional 
action  in  an  earth-loaded  barrel  might  well  set  up 
strains  between  concrete  and  steel  which  would  never 
occur  in  a  comparatively  narrow  rib  loaded  from  col- 
umns at  intervals,  and  hinged  at  its  abutments. 

The  Springfield  bridge  design  is  not  unique  but  it  is 
sufficiently  novel  to  make  it  worthy  of  attention.  De- 
signers of  similar  large  structures  may  well  make  the 
comparative  analysis  of  the  conventional  type  with  this 
Hevrlopment  before  deciding  upon  their  now  bridges. 
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Steel  Rib  Reinforcement  Used  for  Concrete  Arch  Centers 

Monumental  Concrete  Bridge  Across  Connecticut  River  at  Springfield,  Mass.— 
Saves  Cost  of  Falsework — How  the  Stresses  are  Figured 


THERE  is  now  being  built  across  the  Connecticut 
River  between  Springfield  and  West  Springfield, 
Mass.,  a  monumental  concrete  highway  bridge  of  con- 
siderable architectural  distinction  and  with  some  excep- 
tional features  of  design,  notably  the  use  of  structural 
steel  arch-rib  reinforcement  which  serves  as  centering 
for  the  arch  ribs  during  placing.  The  bridge  was 
authorized  in  1915  to  supersede  a  century-old  wooden 
structure,  and  a  board  of  commissioners  made  an 
exhaustive  report  soon  after.  Controversy  as  to  width 
and  location,  however,  postponed  authorization  until 
about  two  years  ago.  Work  was  started  in  the  summer 
of  1920  and  the  bridge  should  be  opened  to  traffic  next 
July.  Its  total  cost,  exclusive  of  land  damages,  will 
amount  to  about  $4,000,000. 

As  shown  on  the  drawing,  the  bridge  connects  the 
two  separate  communities  of  Springfield  and  West 
Springfield.  It  crosses  the  river  practically  at  right 
angles  and  reaches  Springfield  on  a  high  grade  street 
above  the  railroad  tracks,  two  blocks  away  from  the 
principal  street  of  the  city,  Main  St.,  and  also  two 
blocks  from  the  civic  center.  On  the  West  Springfield 
side  a  new  set  of  earth-fill  approaches  will  have  to  be 
built  connecting  the  bridge  to  existing  streets.    Earlier 

"WtST  SPRINOFIEUD 


addition  cf  high  pylons.  Smaller  pylons  were  placed 
over  the  east  abutment  and  the  corresponding  sym- 
metrical pier.  All  the  ornamental  features  of  piers 
and  superstructure,  including  all  railing  and  coping 
courses,  are  of  precast  concrete,  exposed  surfaces  being 
tooled.  The  concrete  of  the  piers  and  abutments  is 
pi-otected  against  injury  from  floating  objects  and  con- 
sequent deterioration  by  quarry-faced  cut  granite,  which 
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PIG.  1.     PLAN  AND  ELEVATION  OF   NEW  BRIDGE   ACROSS    CONNECTICUT  RIVER  AT   SPRINGFIELD.    JSIASS 


layouts  had  the  bridge  crossing  diagonally  from  Bridge 
St.  in  West  Springfield,  at  the  west  end  of  the  old  toll 
bridge,  and  entering  Springfield  on  the  axis  of  the  civic 
center,  which  is  a  well  planned  development  in  the  busi- 
ness section  of  that  city. 

The  bridge  consists  of  seven  arch  spans  over  the 
river,  nine  viaduct  spans  over  the  railroad  tracks  to 
the  east,  and  earth-fill  approaches  extending  about  one- 
half  mile  to  the  west.  The  five  easterly  spans  of  the 
river  bridge  are  symmetrical  about  the  173-ft.  channel 
span,  and  the  two  westerly  spans  balance  the  viaduct 
spans  at  the  easterly  end.  The  total  length  of  the 
bridge  is  1,494  ft.  and  the  length  of  the  river  bridge 
is  1,192  ft.  The  span  lengths,  as  shown  on  the  drawing, 
vary  from  110  to  176  ft.,  and  the  rise  of  the  arches 
from  19.1  to  29.7  ft.  The  bridge  is  80  ft.  between 
centers  of  concrete  railings  and  carries  a  60-ft.  roadway 
and  two  9i-ft.  sidewalks.  A  clearance  of  over  40  ft. 
above  mean  low  water  for  a  width  of  60  ft.  was  provided 
in  the  channel  span,  this  clearance  being  in  excess  of 
that  required  by  the  War  Department. 

A  requirement  of  the  legislative  act  authorizing  the 
bridge  made  it  necessary  to  design  and  build  the  channel 
span  so  that  it  can  be  removed  and  a  draw  bridge  sub- 
stituted when  and  if  required  for  navigation  purposes. 
This  latter  condition  required  abutment  piers  for  the. 
center  span  and  the  architectural  design  was  then  cen- 
tered ai-ound  these  piers,  with  the  symmetrical  spacing 
noted  above,  and  furtliermore  with  the  embellishment  of 
the  large  piers  both  by  surface  decoration  and  by  the 


extends  from  a  short  distance  oelow  low  water  to  the 
springing  line  of  the  arches. 

Bedrock  is  not  available  at  the  site,  so  all  foundations 
are  on  closely  spaced  wood  piles.  The  piers,  a  section 
of  a  typical  one  of  which  is  shown  in  Fig.  2,  are  of 
concrete  placed  inside  cofferdams  under  water  on  top  of 
the  piles  up  to  about  7  ft.  below  water,  above  which 
the  concrete  was  placed  in  the  dry.  A  feature  of  the 
design  of  the  narrower  piers  is  the  use  of  1-in.  round 
rods  extending  from  the  top  of  the  pier  vertically  down 
into  the  bottom  section,  where  they  are  hooked  for 
anchorage.  These  rods,  which  provide  reinforcement 
for  stresses  caused  by  construction  loadings,  are  shown 
in  Fig.  2.  The  skewbacks  on  the  piers  are  of  cut 
granite  placed  on  the  piers  to  rough  line  and  cut  to  the 
exact  line  after  being  set.  It  is  stated  that  this  special 
cutting  required  about  80  hours'  work  on  each  of  the  70 
skewbacks,  but  that  it  guaranteed  an  exact  location  of 
the  steel  arch  ribs,  and  was  therefore  worth  while.  The 
channel  piers  shown  in  Fig.  2  have  an  open  section  in 
the  middle  for  economy  of  weight  and  cost.  This  re- 
quired a  certain  amount  of  reinforcing  in  the  concrete 
over  the  opening.  The  piling  and  base  of  the  east  abut- 
ment are  extended  into  the  bank  to  carry  two  of  the 
viaduct  piers. 

The  arches  themselves  are  made  up  of  five  ribs,  three 
grouped  near  the  middle  and  one  at  each  side,  as  shown 
in  the  cross-section.  This  spacing  is  for  equal  distribu- 
tion of  loading,  as  described  hereinafter.  The  rein- 
forced-concrete  roadway  is  carried  on  columns  resting 
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on  pedestals  on  the  arch  rib, 
with  a  solid  concrete  facing 
wall  in  the  outer  spandrel 
space.  The  arch  ribs  are  par- 
abolic, 4  ft.  6  in.  wide,  of 
constant  depth  in  each  span 
but  varying  in  depth  with  the 
span  lengths,  and  are  when 
completed  two  -  hinged,  al 
though  they  were  built  three 
hinged.  They  are  reinforced 
with  heavy  structural  steel 
lattice  girders,  erected  as 
three-hinged  arches  with  only 
a  center  support,  except  in 
four  of  the  longer  spans  where 
supports  at  both  cener  and 
quarter  points  were  used. 
From  the  steelwork  were  then 
hung  the  forms  in  which  the 
concrete  of  the  arch  ribs  was 
placed,  the  hinges  at  the  crown 
of  the  outside  ribs  being 
riveted  before  concrete  was 
poured,  and  those  at  the 
springing  line  being  left  open. 
The  adjustment  of  the  steel 
ribs  was  secured  by  heavy 
screws  through  the  cast-steel 
shoes,  by  which  the  distance 
between  the  face  of  the  granite 
skewback  and  the  base  of  the  shoe  could  be  varied. 
After  adjustment,  this  space  was  filled  with  an  alloy  of 
antimony  and  lead  which  does  not  shrink  on  cooling. 

The  concrete  of  each  rib  was  poured  in  20-ft.  sections 
from  each  end  alternately  in  order  to  avoid  distortion, 
each  rib  being  poured  in  one  day's  continuous  pouring. 
The  structural  steel  frame  of  the  arch  ribs  supports 
the  concrete  until  it  becornes  set,  after  which  the  steel 
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Half  Plan  of  River  Pier 
DETAILS  OF  .A.  .SMALL  AND  A  LARGE  PIER 

acts  as  reinforcement.  The  behavior  of  this  tjTJ©  of 
combined  steel  and  concrete  arch  and  the  reason  for 
its  adoption  are  explained  as  follows  by  Prof.  C.  M. 
Spofford,  of  the  firm  of  Fay,  SpofTord  &  Thorndike,  who 
are  designing  and  supervising  engineers  for  the  bridge. 
Stresses  in  Steel  Ribs. — The  reinforcement  of  the 
arch  ribs  consists  of  riveted  steel  ribs  with  a  limited 
amount    of    longitudinal    rod    reinforcement    and    with 
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hoops  also  formed  of  rods.  The 
steel  ribs  were  de.sigiied  of 
sufficient  strength  to  act  as 
end -supported  arches  under 
not  only  their  own  weight,  but 
also  the  weight  of  the  rib  con- 
crete and  the  weight  of  the  rib 
forms.  These  ribs  were  all 
erected  as  three-hinged  arches, 
and  were  later  spliced  at  the 
crown  to  act  as  two-hinged 
arches,  the  splice  being  made 
in  the  exterior  ribs  before  the 
rib  concrete  was  poured  and 
in  the  interior  ribs  after  the 
pouring  of  the  floor.  A  limited 
amount  of  rib  concrete  at  the 
crown  in  the  interior  ribs  wa;; 
temporarily  omitted  to  permit 
the  splicing  of  these  ribs.  This 
method  of  construction  und 
erection  obviates  dead  -  load 
stresses  due  to  rib  shortening 
in  the  interior  ribs  which  act 
as  three-hinged  arches  under 
the  dead-load ;  it  also  makes  it 
possible  to  develop  a  consider- 
able amount  of  initial  stress 
in  the  steel  in  addition  to  its 
stress  as  reinforcement,  a  re- 
sult which  cannot  be  accom- 
plished with  rod  reinforcement.  In  fact,  the  amount 
of  initial  stress  per  square  inch  thus  obtained  in  the 
steel  rib  reinforcement  is  fully  as  great  as  the  total 
stress  per  square  inch  which  can  be  caused  in  rod 
reinforcement  by  the  loading,  and  which  cannot  be 
greater  than  the  unit  stress  in  the  concrete  adjoining 
the  rod  multiplied  by  the  ratio  between  the  moduli  of 
elasticity  of  the  steel  and  of  the  concrete. 

The  working  stresses  established  for  the  design  for 
live,  dead,  impact,  and  temperature  stresses  were  16,000 
lb.  per  square  inch  in  steel  and  600  lb.  per  square  inch 
in  concrete.  The  actual  maximum  stresses  in  the  vari- 
ous ribs  were  kept  in  close  conformity  with  the  above 
requirements.  For  example,  in  one  of  the  ribs  of  the 
longest  span  the  maximum  stresses  are  as  follows: 

Steel. — Construction  stresses  due  to  weight 

of  rib  and  forms 9,820  lb.  per  sq.in. 

Stresses    due   to    remaining    dead 

load,  live-loads  and  temperatures. .   7,570  lb.  per  sq.in. 


Total  maximum  stress  in  steel.  .  16,390  lb.  per  sq.in. 
Concrete. — Maximum  stress 593  lb.  per  sq.in. 

The  stress  due  to  the  loading  in  rod  reinforcement  at 
this  particular  section  could  not  have  exceeded  593  lb. 


End  Elevation 
DETAILS  OF  ARCH  RIR  REINFORCEMENT 

multiplied  by  the  ratio  between  the  moduli  of  elasticity 
of  steel  and  concrete,  or  say  12  X  593  ^  7,200  lb.  per 
sq.in.  approximately.  As  a  matter  of  fact,  it  would  have 
been  somewhat  less  than  this  owing  to  the  reinforcement 
being  located  a  short  distance  in  from  the  extreme  fiber. 
Hence  the  economy  of  material  due  to  the  use  of  the 
above  type  of  structural  steel  rib  is  apparent. 

Inasmuch  as  the  steel  ribs  would  cost  more  per  pound 
than  rcrd  reinforcement,  it  was  necessary  in  order  to 
determine  the  relative  economy  of  the  two  types  of  rein- 
forcement to  make  comparative  studies  of  the  relative 
cost  of  ribs  reinforced  with  rods  and  ribs  reinforced 
with  riveted  members  such  as  those  used,  due  allowance 
being  given  not  only  to  the  additional  cost  per  pound 
of  steel  ribs,  but  to  the  saving  in  falsework  and  fhe 
reduction  in  the  cost  of  the  piers  due  to  the  lesser 
weight  of  the  ribs.  These  studies  showed  a  marked 
saving  for  the  steel  rib  type;  they  also  showed  it  to  be 
economical  to  make  each  rib  in  any  one  span  constant 
in  cross-section  for  its  entire  length,  hence  the  maximum 
tiler  stress  at  the  different  sections  varies  somewhat. 
An  additional  and  important  argument  in  favor  of  this 
type  of  ribs  was  the  anticipated  rapidity  and  easine.ss 
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FIG.  6.  CONCRETE  CO^'ERI^•G  TO  STEEL  AND  RIBS 


with  which  such  ribs  could  be  erected  and  the  conse- 
quent lessening  of  danger  to  the  permanent  structure 
from  floods  and  ice,  an  important  factor  in  the  Con- 
necticut River.  There  was  also  the  further  advantage 
of  simple  connections  to  end  hinges  and  of  definite 
location  of  the  reinforcement  with  respect  to  its  position 
in  the  arch  rib.  These  anticipations  were  fully  realized 
during  construction. 

In  determining  upon  the  live-loads  to  be  used  in  the 
design,  the  specifications  of  the  Massachusetts  Public 
Service  Commission  for  bridges  carrying  electric  rail- 
ways were  followed.  The  minimum  requirements  of  the 
specifications  provide  a  train  of  two  50-ton  trolley  cars 
coupled  together,  but  they  also  provide  that  where  steam 
road  freight  cars  or  express  or  other  cars  weighing 
more  than  50  tons  are  to  be  operated,  trains  of  two 
75-toTi  cars  shall  be  used  in  the  design.  In  view  of  the 
permanent  and  substantial  character  of  this  bridge  it 
was  considered  desirable  to  provide  for  the  heavier 
cars,  and  these  were  used.  Other  provisions  of  the 
specification  for  live-load  stipulate  a  uniform  load  of 
100  lb.  per  square  foot  oti  roadway,  or  a  20-ton  motor 
truck  having  6  tons  on   one  axle  and   14   tons   on   the 


other  axle;  100  lb.  per  square  foot  on  sidewalks;  and 
for  the  arch  ribs  100  lb.  per  square  foot  for  floor 
surface  of  spans  100  ft.  or  less  and  80  lb.  for  spans  of 
200  ft.  or  over  and  proportionately  for  intermediate 
spans.  Impact  varying  with  the  loaded  lengths  was 
also  used.  The  temperature  variation  was  assumed  as 
plus  or  minus  40  deg.  F. 

Reinforced-concrete  wind  bracing  was  provided  be- 
tween the  ribs  in  the  form  of  horizontal  struts  but 
the  wind  stresses  produced  in  the  ribs  were  neglected  in 
proportioning  these  members  as  these  stresses  were 
extremely  small. 

No  direct  allowance  was  made  for  stresses  caused  by 
shrinkage  of  the  rib  concrete  during  setting.  Such 
shrinkage  of  the  concrete  would  tend  to  bring  it  into 
tension  and  to  cause  some  compression  in  the  steel 
ribs,  but  this  shrinkage  would  have  no  material  effect 
upon  the  reactions  since  it  would  occur  while  the  rib 
was  acting  as  a  three-hinged  arch. 

Since  the  rib  axes  are  parabolas  and  the  ribs  are 
of  constant  cross-section,  the  rib  stresses  due  to  live- 
and  dead-loads  are  practically  constant  throughout 
under  full  loading  and  while  the  maximum  live  stresses 
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do  not  occur  under  full  live- 
load,  the  difference  between 
the  maximum  live  stresses  and 
the  live  stresses  under  full 
load  was  not  found  sufficient 
to  warrant  the  additional  cost 
in  labor  in  making  the  ribs  of 
variable  cross-sections.  The 
application  of  partial  dead- 
load  to  the  rib  during  con- 
struction caused  stresses  in 
the  diagonals  which  disap 
peared  when  the  arch  rib  wa^ 
completely  poured.  Conse- 
quently, except  for  the  condi- 
tion existing  during  construc- 
tion, the  steel  rib  flanges  act 
in  the  same  manner  as  longi- 
tudinal reinforcing  bars  in  the 
ordinary  reinforced  -  concrete 
member,  the  diagonals  serving 

as  shear  reinforcement.  In  order  to  reduce  the  con- 
struction cost,  all  ribs  throughout  the  bridge  were  made 
of  egual  widtl,,  the  ribs  in  the  various  spans  varying  in 
deptH  in  proportion  to  the  span  length.  The  size,  num- 
ber and  proper  lateral  spacing  of  the  ribs  to  permit 
conformity  with  these  conditions  and  at  the  same  time 
to  secure  approximately  equal  strength  were  carefully 
investigated  and  the  ribs  spaced  accordingly. 

The  roadway  is  to  be  paved  with  granite  block.    The 
bridge  provides  for  a  double-track  street  railwav  and 


PIG.   9.     BUILDING  ON'E  OF  THK  RIVKR  FIKRS 

for  sixty  lines  of  ducts.  Opportunity  is  provided  for 
gas  mains  to  be  installed  on  the  under  side  of  the  deck 
slab  and  for  a  water  main  when  that  may  be  required. 
The  sidewalks  are  to  have  a  granolithic  finish  and  the 
curbs  are  to  be  of  granite.  A  special  feature  is  the 
provision  of  snow  manholes  near  each  end.  These  are 
in  the  roadway,  easy  of  access  for  trucks,  and  are  to 
be  used  in  dumping  snow  taken  from  the  city  streets 
directly  into  the  river  beneath,  thereby  pi-oviding  easy 
disposal. 

Design  of  Viaduct  Ajjproach. — The  viaduct  over  the 
railway  yards  at  the  east  consists  of  nine  .spans  31  ft.  ■ 
long  in  the  clear  giving  room  for  two  tracks  in  each 
span.  The  piers  in  the  bulk-freight  portion  of  the  yard 
ai-e  to  be  four-column  bents  permitting  the  passage  of 
vehicles  between  the  columns.  ,  Othei'  piers   are  to  be 


FIG.   8.      CONSTRUCTION   TRESTLE   AND   CHUTING   TOWER         BARGE  AT  WORK 


solid  to  a  point  above  the  tracks  with  small  arches  sup- 
porting the  viaduct  floor  slabs. 

Construction  Plant  and  Methods. — For  construction,  a 
temporary  trestle  was  driven  just  upstream  of  the 
bridge  connecting  with  the  conci'ete  plant  on  the  west 
shore.  At  this  plant  crushed  stone  and  sand  are  deliv- 
ered by  trolley  from  a  trap  rock  quarry  11  miles  away, 
and  some  sand  is  obtained  by  dredging  from  the  river  at 
the  site,  this  latter  sand  being  screened  just  outside 
the  concrete  mixer  plant.  Concrete  is  mi.xed  in  a  5-yd. 
batch  mixer  and  carried  across  the  trestle  in  a  train 
of  two  or  three  cars  of  50  cu.ft.  capacity,  which  are 
dumped  into  the  receiving  hopper  of  a  chuting  plant 
mounted  on  a  lighter.  This  tower  chuting  plant  moves 
up  and  down  alongside  the  trestle  and  serves  as  a 
flexible  link  between  the  trestle  and  any  place  where 
concrete  is  to  be  poured. 

Concrete  of  variable  composition  is  being  used,  the 
requirements  being  varied  from  1:1  with' '-in.  aggre- 
gate which  is  used  as  a  dry  mixture  for  the  surface 
finish  to  a  1 :  12  with  a  i-in.  aggregate  used  for  filling 
around  the  conduits.  The  major  part  of  the  work  is 
1 : 6  mix  with  a  ii-in.  maximum  aggregate  for  super- 
structure work  and  \:lh  with  a  2j-in.  maximum  for 
substructure  and  piers.  Tests  showing  a  compressive 
strength  of  concrete  at  28  days  averaged  about  2,260  lb. 
per  square  inch  for  the  superstructure. 

In  the  construction  of  the  piers  the  piles  wei'e  driven 
on  2-ft.  centers  with  a  steam  hammer  to  such  a  penetra- 
tion as  to  carry  a  load  of  about  16  tons.  In  all  10,500 
piles  were  used,  varying  from  700  in  piei;  1  to  2,263 
in  each  of  the  channel  piers.  The  length  of  piles  varies 
from  20  to  40  ft.  and  they  bring  up  on  a  solid  stratum. 
The  coft'erdams  as  shown  in  some  of  the  views,  were  of 
6-in.  grooved  and  splined  sheetpiling  driven  arouiul 
each  pier  after  the  bearing  piles  were  driven.  This 
sheetpiling  was  of  Douglas  fir  from  Washington  and 
was  about  36  ft.  long.  Concrete  was  placed  on  top  of 
the  piles  through  the  water  by  means  of  bottom-dump 
buckets  up  to  about  7  ft.  below  water,  when  a  coffer- 
dam bracing  of  heavy  timber  was  placed.  The  water 
was  then  pumped  out  from  inside  the  cofferdam,  the 
top  of  the  concrete  placed  under  water  cleaned  off,  a 
leveling  course  of  concrete  placed,  and  the  laying  of 
granite  facing  started,  the  average  head  of  water 
against  the  cofferdam  being  about  10  ft. 
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An  important  feature  of  the  project  was  the  program 
of  erection  and  of  concreting  of  the  arch  spans,  which 
was  incorporated  in  the  specifications  and  rigidly 
adhered  to  during  construction.  This  program  was 
worked  out  with  great  care  to  prevent,  during  con- 
struction, the  occurrence  of  unbalanced  thrusts  on  the 
piers  in  excess  of  those  contemplated  in  their  design. 

The  bridge  is  being  built  by  Hampden  County,  under 
the  direction  of  the  County  Commissioners.     The  de- 
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FIG.  lU.      STEEL  rtlE.s   IN   PLACE  OX  OST.  AKi'H 

:-igning  and  supervising  engineers  are  Fay,  Spofford  & 
Thorndike,  of  Boston,  with  George  L.  Mirick,  construc- 
•  .11  engineer,  and  C.  A.  Farwell,  as  resident  engineer, 
Haven  &  Hoyt  of  Boston,  have  served  as  advisory  archi- 
tects. The  contract  is  held  by  H.  P.  Converse  &  Co. 
of  Boston,  with  G.  A.  Follett  as  superintendent.  The 
steelwork  of  the  arch  ribs  was  fabricated  and  erected 
by    McClintic-Marshall    Co.,    orf    Pittsburgh. 


Wheel  Hoists  at  English  Engine  Terminals 

Hoists  and  drop-tables  of  types  unusual  in  this  coun- 
try for  the  remorval  of  wheels  and  axles  from  locomo- 
tives under  repair  are  de.scribed  in  a  recent  number 
of  the  Raihvay  Gazette,  London,  by  W.  Land,  district 
locomotive  superintendent  of  the  Midland  Ry.  The 
hoists  or  sheer  legs  are  three-  or  four-leg  triangular 
steel  towers  .spanning  a  track  in  the  yard  or  engine- 
house  and  having  a  heavy  tackle  suspended  from  the 
apex.  The  hoist  is  operated  either  by  hand  or  power. 
With  the  locomotive  blocked  in  position,  one  end  is 
raised  until  the  frame  pedestals  are  at  sufficient  height 
to  enable  the  desired  axle  and  pair  of  wheels  to  be  run 
out.  This  method  would  not  be  applicable  to  very  large 
or  heavy  engines.  The  other  method  consists  in  the 
Use  of  a  drop  pit  with  platform  elevator,  the  platform 
normally  forming  a  part  of  the  repair  track  and  being 
suspetrded  at  the  corners  by  cables  from  a  rectangular 
frame  or  tower  which  in  high  enough  for  engines  to 
pa.ss  through  it.  The  engine  is  placed  on  the  track  with 
the  wheels  to  be  removed  standing  on  the  elevator. 
When  the  pedestal  connections  are  removed,  the  ele- 
vator is  lowered,  carrying  the  wheels  with  it.  Two 
horizontally  sliding  platforms  are  then  run  nut  from 
the  sides  of  the  pit,  so  that  the  engine  can  be  removed, 
either  on  its  own  wheels  or  on  shop  trucks.  When  these 
platforms  have  been  returned  to  their  recesses,  the  ele- 
vator brings  up  the  wheels,  which  are  then  rolled  along 
the  track  to  the  machine  shop. 


How  Grit  Chambers  Work  at  the 
Worcester  Sewage  Plant 

By  Ray  S.  Lamphear 

.Supervising  Clu-mi.st,  .Sewage-Woiks,  Worcester,   Mass. 

THE  function  of  grit  chambers  at  sewage-works  is 
generally  well  known  but  data  concerning  their 
operation  are  meager.  The  grit  chambers  at  Worcester 
consist  of  two  units,  each  rectangular  in  section,  40  ft. 
long,  10  ft.  wide,  and  9  ft.  deep  to  the  normal  water 
line.  The  pit  section  is  6  ft.  deep  and  the  normal  flow 
channel  3  ft.  deep,  while  the  dividing  wall  is  10  ft. 
high,  or  1  ft.  above  normal  water  level.  The  inlet  and 
outlet  channels  are  3.5  ft.  wide  and  4.4  ft.  deep:  the 
gates  are  of  approximately  the  same  width  and  height, 
and  are  lifted  by  hand  by  using  a  lever  in  connection 
with  a  gear  and  rack  at  the  center  of  each  gate.  A 
gravel  drain,  about  8  in.  deep,  was  provided  in  the 
bottom  of  each  pit  to  carry  the  water  to  an  outlet  gate, 
but  proved  impracticable  in  use  so  that  dewatering  of 
the  deposit  has  been  done  by  digging  sump-holes  in  the 
deposit  at  the  ends  of  the  pits  and  using  diaphragm 
pumps. 

At  the  time  of  the  construction  of  the  chambers, 
in  1904,  the  outfall  .sewer  was  42  in.  in  diameter;  in 
1915,  the  present  72-in.  sewer  was  placed  in  operation 
without  alteration  of  the  chambers.  Large  storm  flows 
result  in  an  approximate  water  depth  of  12  ft.  in  the 
chambers,  the  dividing  wall  and  the  gates  being  sub- 
merged. 

Velocity  of  Flow.  —  The  velocity  of  flow  of  sewage 
through  the  grit  chambers  .should  be  about  1  ft.  per 
second  and  slightly  less  when  storm  flows  occur.  A 
theoretical  velocity  of  1  ft.  per  second  is  attained  when 
the  rate  of  flow  is  1,000,000  gal.  per  hour  but  the 
entrance  velocity  and  the  pit  section  tend  to  change  this 
figure  and  observations  indicate  that  the  actual  average 
velocity  is  greater  than  1  ft.  per  second  at  this  rate  of 
flow,  especially  in  the  inlet  half  of  the  chamber. 

Operatimi. — One  chamber  is  generally  used  and  the 
:-,econd  placed  in  operation  as  the  increasing  rate  of 
flow,  due  to  storm  water,  approaches  1,000.000  gal.  per 
hour,  and  both  are  continued  in  use  until  the  flow  de- 
creases to  nearly  normal. 

Operation  as  concerns  period  of  service  between  clean- 
ings has  been  influenced  by  two  factors:  Cleaning  by 
hand  labor  and  by  the  use  of  an  auto-crane,  generally 
used  on  sewer  construction  and  moved  to  the  chambers 
for  the  purpose  of  cleaning  both  chambers  on  suc- 
cessive days.  In  the  first  instance,  the  chamber  mu.st  be 
entirely  filled  with  grit  material  and  in  the  second, 
while  such  condition  is  of  advantage,  it  is  not  an 
ab.solute  necessity. 

Experience  has  shown  that  grit  chambers  should 
always  be  cleaned  after  sewage  has  been  passed  through 
them  for  .some  hours  and  not  after  the  chamber  has 
been  cut  out  for  some  time.  In  the  latter  case,  .soft 
deposit,  with  rare  exceptions,  is  found  on  top  of  the 
grit  and  interferes  with  dewatering  and  removal  of 
the  deposit. 

DepoKidon  of  Material. — Deposition  of  some  organic 
matter  is  bound  to  occur  during  the  early  morning 
hours  and  on  Sundays,  when  the  sewage  flow  is  small. 
As  grit  accumulates,  much  of  the  softer  material  is 
displaced  and,  when  the  chambers  are  to  be  cleaned  by 
hand  labor,  operatioii  must  be  continued  until  prac- 
tically  all    of    the    soft    deposit    is    forced    out    by    the 
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heavier  material.  Frequent  measurements  of  the  depth 
of  deposit  indicate  the  character  of  the  deposit  and  the 
gradual  accumulation  of  heavy  deposit  from  the  inlet 
tcr  the  outlet  end  of  the  chambers.  The  entire  length 
of  the  chamber  is  used  even  though  the  entrance  velocicy 
is  great,  but  on  account  of  sudden  changes  of  velocity 
there  are  so-called  pockets  in  the  deposit  close  to  both 
gates. 

Quantity  of  Deposit.  —  Previous  to  the  use  of  the 
larger  outfall  sewer,  the  average  quantity  of  deposit 
removed  per  million  gallons  of  sewage  passing  was 
about  2.4  to  2.7  cu.ft.  Since  1915,  the  average  quan- 
tity of  deposit  has  varied  from  1.4  to  2.2  cubic  feet  per 
million  gallons  of  sewage.  The  decrease  is  explained 
by  the  increased-  proportion  of  storm  flow,  carrying  no 
grit,  which  now  comes  to  the  plant  and  formerly  was 
discharged  at  an  overflow  located  at  the  entrance  to  the 
smaller  outfall  sewer.  A  by-pass  to  the  river  is  used 
when  the  rate  of  flow  exceeds  54  m.g.d.,  and  while  some 
grit  does  not  enter  the  chambers,  all  first  flushes  of 
storm-water  flow  pass  through  the  chambers.  The  rate 
of  accumulation  of  deposit  necessarily  varies  with  the 
number  and  character  of  the  storms  and  the  season  of 
the  year.  During  the  spring  of  the  present  year,  the 
deposit  accumulated  at  a  minimum  rate  of  1.5  cu.ft. 
per  million  gallons  and  during  the  past  two  months 
[written  Nov.  16],  it  accumulated  at  a  rate  of  4  cu.ft. 
per  million  gallons  of  sewage. 

Character  of  Deposit.  —  The  proportion  of  mineral 
matter  in  the  deposit  is  usually  about  75  per  cent ;  of 
volatile  matter,  25  per  cent.  As  dewatered  for  hand 
labor  cleaning,  the  moisture  content  is  about  35  per 
cent.  The  nitrogen  content  is  usually  about  0.5  per 
cent.  Generally,  a  considerable  quantity  of  rags,  tin 
cans,  balls  and  small  metal  pieces  of  various  character 
are  found.  Purses  containing  money  and  a  perfectly 
good  Waterman  Ideal  fountain  pen  have  been  found, 
while  rings  have  never  been  noticed  although  frequently 
being  reported  as  lost. 

Grit  May  Be  Used  for  Dikes  or  Roads 

When  the  chamber  has  been  allowed  to  become 
entirely  filled,  the  material  is  suitable  for  dikes  or 
roads  but  its  odor  is  somewhat  offensive  and  prevents 
its  general   use   for  road   purposes  close  to   dwellings. 

Method  of  Cleaning  Chambers:  As  stated  above,  two 
methods  have  been  used  for  removal  of  grit.  Removal 
of  approximately  90  cu.yd.  of  deposit,  or  the  contents 
of  one  chamber  as  measured  in  place,  by  passing  to 
two  stagings,  then  to  the  ground,  a  distance  of  16.5  ft., 
and  then  into  carts,  requires  a  gang  of  10  men,  including 
the  one  at  the  dump.  A  haul  of  about  900  ft.  requires 
the  use  of  two  double  carts.  Considerable  diflSculty 
has  been  experienced  with  labor,  especially  during  1918 
and  1919,  on  account  of  the  heat  and  odor. 

With  the  exception  of  one  cleaning  of  each  chamber, 
an  auto-crane,  having  a  J-cu.yd.  clam-shell  bucket,  has 
been  used  for  removal  of  the  deposit  since  October, 
1919.  The  labor,  other  than  the  two  men  with  the 
machine,  is  reduced  to  four  men.  Three  teams  are 
used  and  the  time  required  for  cleaning  one  chamber  is 
reduced  from  about  14  or  15  hours  to  6  or  7  hours. 
This  method  is  quicker  and  cheaper  and  indicates  what 
permanent  mechanical  equipment  would  accomplish. 
The  machine  is  not  est)ecially  fitted  to  the  present  lay- 
out and  shi-ubbery  interferes  with  its  proper  location. 


The  objection  to  special  mechanical  equipment  for 
cleaning  grit  chambers  is  the  investment  required  for 
an  installation  which  would  be  used  comparatively  little. 
The  interest  on  the  investment  and  the  depreciation  of 
value  of  the  equipment  tend  to  make  the  cost  of  cleaning 
fully  as  much  as  by  hand  labor.  Where  grit  accumula- 
tion is  rapid,  and  frequent  cleaning  is  required,  mechan- 
ical equipment  would  result  in  a  decreased  cost  of 
cleaning  grit  chambers  as  compared  with  shoveling  by 
hand. 

Cost  of  Removal  of  Deposit.  —  In  1914,  the  cost  of 
cleaning,  based  on  90  cu.yd.  per  chamber,  varied  from 
45  to  55c.  per  cubic  yard;  in  1919,  the  same  figure 
varied  from  $1.15  to  $1.30.  Later  in  the  year,  the  cham- 
bers were  cleaned  with  the  auto-crane  for  approximately 

COST  PER  CUBIC  YARD  OF  CLEANING   GRIT.   CHAMBERS  AT 
WORCESTER    SEWAGE- WORKS,     1920-1921 
Date  Dec.  4-6  Jan.  3 1 -Feb    I  Apr    27    May   14 


^etting  chambers 

Labor 

Teams 

Auto-crane  and  2  r 


eady. , 


$0  07 
27 


$0  23 
20 


July  21-22 
$005 
26 


60c.  per  cubic  yard,  including  the  charge  of  $1  per  hour 
for  the  machine  without  operator  and  fireman. 

The  cost  of  cleaning  may  be  divided  into  three  or 
four  parts,  and  those  of  the  present  fiscal  year  are  given 
in  the  accompanying  table  on  a  cubic  yard  basis. 

The  cost  of  dewatering  the  grit  deposit  shows  con- 
siderable variation,  due  principally  to  the  available 
labor  and  time  which  can  be  given  to  it.  In  April  and 
May,  the  chambers  were  cleaned  without  the  auto-crane 
and  the  expenditure  shown  was  none  too  great.  The 
charge  of  23c.  in  January  as  compared  with  7  and  5c. 
in  December  and  July  is  explained  by  the  reason  that 
the  chambers  were  cleaned  when  not  entirely  filled  with 
grit  deposit.  This  was  done  to  facilitate  moving  the 
auto-crane  to  the  chambers  during  favorable  traveling 
conditions.  This  charge  accounts  for  the  increased  cost 
of  cleaning  as  compared  with  the  other  two  machine 
cleanings. 

The  data  indicate  the  considerable  reduction  of  cost 
of  cleaning  of  grit  chambers  that  can  be  effected  with 
mechanical  equipment.  Provision  of  proper  draining 
facilities,  such  as  protected  gates  in  the  side  walls, 
equipment  especially  suited  for  the  work  and  a  short 
haul  to  a  point  of  disposal,  would  result  in  a  further 
reduction  in  the  cost  of  cleaning.  It  is  known  that  the 
time  consumed  in  cleaning  a  chamber  with  the  auto- 
crane  is  excessive  for  it  has  been  impossible  to  have 
carts  always  waiting  to  be  filled.  The  cost  per  cubic 
yard  of  cleaning  the  chambers  with  proper  facilities 
should  be  reduced  fully  50  per  cent. 


A  Large  Rotary  Sewage  Sprinkler 

An  electric  motor-driven  rotary  sewage  sprinkler 
covering  a  bed  of  200  ft.  in  diameter  at  Chichester,  Eng- 
land, has  been  replaced  with  an  automatic  rotary  dis- 
tributor which  covers  180  ft.  of  the  diameter  of  the  bed. 
The  original  sprinkler,  according  to  a  statement  attrib- 
uted to  F.  J.  Lobley,  city  surveyor  of  Chichester,  by 
London  Municipal  Engineering,  was  "not  satisfactory 
and  was  worn  out."  The  new  distributor  was  installed 
by  the  Ames  Crosta  Sanitary  Engineering  Co.  of  Not- 
tingham, England. 
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Notes  on  Canal  Projects  in 
Southwestern  Germany 

status  of  Rhine-Danube  Section  of  Baltic  to  Black 

Sea  Route — Hydro-Electric  Projects 

Linked  with  Canalization 

By  Karl  Haller 

Doctor   of   Engineering.    Langenau    in   Wurttemberg,   Germany 

FOR  SCORES  OF  years,  there  have  been  persistent 
endeavors  in  Southwestern  Germany  to  effect  a 
water  connection  between  the  Rhine  and  the  Danube. 
At  present,  it  is  expected  to  achieve  this  purpose  in  a 
double  manner.  As  the  map  in  Fig.  1  shows,  this  can 
be  partly  done  by  the  canalization  of  the  Main  between 
Frankfort  and  Werenfeld  and  also  between  Schwein- 
furt  and  Bamberg  by  the  so-called  Bavarian  Line,  and 
in  the  south,  it  can  be  doiie  partly  by  the  canalization  of 
the  Neckar  through  Baden  and  Wurttemberg. 

This  map  shows  that  for  large-vessel  traffic  along  the 
Neckar  Line,  the  original  bed  of  the  river  may  be  used 
from  Mannheim  a.s  far  as  Plochingen.  From  Plochin- 
gen  to  Ulm  and  from  Ulm  to  Regensburg  and  Fried- 
richshafen,  special  canals  have  to  be  built  to  handle 
ships  of  1,200  tons. 

For  the  economic  life  of  Baden  and  Wurttemberg,  the 
Neckar-Danube  Canal  project  is  of  the  greatest  impor- 
tance as  these  two  sections  of  southwestern  Germany 
have  no  sources  of  supply  of  coal  of  their  own.  It  is 
particularly  because  of  the  lack  of  coal  in  this  section 
of  the  country  that  the  utilization  of  the  Neckar  and 
the  Danube  for  purposes  of  po^ver  generation  forms 
the  main  purpose  of  consideration  in  connection  with  all 
these  projects.  The  conditions  for  hydraulic  power 
generation  are  here  very  favorable.  According  to  the 
report  made  by  Dr.  Eng.  Boehmler  of  the  Gruen  and 
Bilfinger  Co.,  on  the  section  of  the  Danube  Rivei- 
between  Ulm  and  Kehlheim,  800,000,000  kvv.-hours  can 
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be  developed.  Equally  favorable  are  the  conditions  on 
'he  Rhiiu'-Neckar  Canal  route  Ijetwecn  Mannheim  and 
I'Im.  Thf  Rhine  at  Mannheim  is  90  m.  .'iiid  Ihe  Danube 
1'  Ulm,  4C1  m.  ahm-p  sea  level.  The  mean  flow  in  the 
N'<'ckar  between  Mannheim  and  Plochingen  at  average 
•ater  level  is  .58  cu.m.  per  second  with  a  fall  of  157  m. 
from  one  end  to  the  other  of  that  stretch  of  the  river. 
If  thi.s  fall  be  utilized  fuller  one  may  expect  a  devel- 
opment of  70.000  hp. 

In  designing  the  power-generating  '^^t.-itifms,  the  pre- 
vailing rule  in  Germany,  which  is  to  concentrate  large 


heads  of  water  at  a  few  points  rather  than  to  utilize 
numerous  small  water  falls,  has  been  made  use  of. 

An  increase  in  the  utilization  of  water  power  far 
above  the  usual  amounts  can  be  achieved  by  the  follow- 
ing measures:  (1)  By  making  the  head  of  water  fall 
in  each  stage  as  high  as  possible.  (2)  By  decreasing 
the  head  losses  in  the  weir  canals  wherever  these  have 
to  be  put  in.  (3)  By  designing  the  power  plants  to 
handle  larger  amounts  of  water,  even  when  these  are 
available  only  for  periods  of  100  to  120  days  during  the 
year.  (4)  By  inter-connecting  the  power  plants.  (5) 
By  the   installation   of  so-called  "day   reserve   basins." 

Arranging  the  water  falls  in  high  stages  is  desirable 
also  from  the  shipping  point  of  view  as  this  makes  for 
longer  trips  and  fewer  sluices  as  well  as  smaller  losses 
of  water  and  time  at  the  locks.  In  order  to  reduce  to 
the  minimum  the  head  losses  in  weir  canals,  an  effort  is 
made  to  make  the  canal  walls  smooth,  and  wherever 
possible,  to  cover  them  with  concrete. 

When  large  supplies  of  energy  are  concentrated  in 
the  hands  of  a  single  enterprise,  considerable  advantage 
is  derived  from  the  fact  that  the  various  power  I'equire- 
ments  by  different  consumers  can  be  appropriately  and 
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economically  regulated  from  the  point  of  view  of  time 
and  volume  of  demand  and  also  that  the  stand-by  steam 
Ijlants  may  be  handled  in  the  shape  of  a  few  big  units 

In  order  to  utilize  fully  the  available  water  supply  for 
purpo.ses  of  power  generation,  it  is  desirable  that  as  a 
rule  the  excessive  night  flow  be  utilized.  The  water  that 
would  otherwise  run  away  at  night  is  to  be  collected  into 
a  day  reserve  basin  and  be  used  as  an  additional  supply 
to  the  general  river  flow  during  the  day.  Tests  with 
such  day  reser%'e  basins  carried  out  at  the  Poppenweiller 
poover  plant  near  Stuttgart  have  shown  entirely  satis- 
factory results. 

Fig.  2  shows  the  longitudinal  profile  of  the  Rhine- 
Neckar-Danube  canal  which  brings  out  the  very  steep 
rise  over  the  Swabian  Alps,  where  it  is  intended  to  con- 
struct a  canal  23  km.  long,  while  another  solution  pro- 
poses the  piercing  of  the  Massive  of  the  Alps  by  a  ship 
tunnel  24. .5  km.  long.  In  order  to  overcome  the  head  in 
the  locks,  which  may  lie  as  high  as  30  m.,  special  "divid- 
ing sluices"  have  been  provided.  This  type  of  sluice  is 
not  only- easily  adaptable  to  all  kinds  of  terrain  hut  can 
be  applied  to  very  bad  underground  conditions.  The  re- 
duction of  machine  parts  with  this  type  of  construction 
is  of  such  material  advantage  that  the  new  type  becomes 
preferaV>le  to  the  old  established  chamber  lock. 

As  regards  the  cost  of  construction  of  the  Rhine- 
Neckar-Danube  canal,  it  has  been  estimated  at  2,000,- 
000,00(1  marks  for  the  stretch  as  far  as  Plochingen. 
It  is  a  question  yet  whether  the  necessary  means  for 
building  this  canal  may  be  secured  owing  to  general 
economic  conditions.  So  far,  only  fiO.OOO.OOO  marks 
have  been  provided  for  its  construction  so  that  th<> 
first  work,  which  will  be  undertaken  this  spring  will  be 
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in  Wurttemberg  where  the  construction  of  the  power 
plant  Horkhein  at  Heilbronn  will  be  begun. 

In  view  of  the  fact  that  the  construction  of  the 
Neckar-Danube  canal  is  of  vital  importance  for  the 
future  development  of  the  economic  life  of  southwestern 
Germany  it  would  appear  that  foreign  capital  would 
iind  in  this  enterprise  a  safe  investment  opportunity. 

Maiii  Project. — As  the  writer  was  in  charge  of  con- 
struction of  one  of  the  sections  of  the  Main  canaliza- 
tion, something  might  be  said  here  as  to  the  execution 
of  this  engineering  undertaking,  carried  out  during  the 
World  War. 

The  damming  works  executed  consist  of  a  ship  sluice 
to  handle  vessels  up  to  1,200  tons,  a  i-oller  weir,  a  power 
plant  and  a  I'aft  chute  300  meters  long  and  12  meters 
wide.     The  latter  was  considered  necessary  because  of 
the  large  amount  of  Bavarian  timber   rafted  towards 
the  Rhine.     Besides  the   raft 
chute   there   are   in   the   weir 
plant  two  more  side  openings 
each   30.61   m.   wide  and   the 
ship  passage,  40  m.  wide.    The 
left  shore  raft  chute  is  closed 
by   means   of   a  rotary   weir. 
Iron    roller   weirs   have    been 
adopted    for   the    other    weir 
locks. 

The  hydro  -  electric  power 
plant,  which  contains  four  ver- 
tical Francis  turbines,  is  set 
parallel  to  the  river  flow,  to 
economize  shore  location.  Each 
of  these  four  turbines  de- 
livers 590  hp.  at  30  r.p.m. 
with  a  head  of  1.80  m.  and  a 
flow  of  30  cu.m.   per  second. 

The  sluice  on  the  right-hand  shore  has  a  width  at 
the  bottom  of  12  m.  and  is  of  the  tug  type.  Into 
the  sluice  dam  has  also  been  built  a  "boat  slide," 
through  which  the  small  boats  are  passed.  Their  con- 
struction is  simple,  being  essentiaaly  the  placement  of 
two  oak  beams  held  by  bolts  into  a  concrete  faundation 
50  cm.  thick.  As  the  end  surface  of  the  boat  is  kept 
smooth  by  the  action  of  the  water,  the  boat  on  the 
"boat  slide"  can  be  easily  carried  over  by  manual  labor. 

Both  slopes  of  the  dam  are  paved.  The  sluice  walls 
are  lined  with  smoothly  worked  stone  squares  and  the 
sluice  bottom  is  paved  to  the  length  of  the  lock  heads. 
In  order  to  provide  for  a  certain  amount  of  buoyancy 
there  were  used  at  the  upper  lock  separate  concrete 
prisms  built  in  place.  The  individual  prisms  are  held 
together  by  means  of  small  iron  plates  that  move 
vertically  in  slots,  permitting  a  vertical  freedom  of 
motion  to  the  concrete  bodies  themselves. 

A  plan  of  the  entire  installation  of  the  works  at 
Mainkur  is  given  in  Fig.  3.  Both  the  forward  walls 
(G  m.  wide)  ahead  of  the  dam  rollers,  and  the  storm 
walls  (15  m.  wide)  back  of  them,  as  well  as  all  the  single 
piles,  etc.,  are  all  built  between  sheetpiling. 

The  proportions  of  the  concrete  were  for  the  founda- 
tions of  the  turbine  columns;  1  part  cement,  i  part 
trass,  4  parts  sand,  8  parts  gravel;  for  reinforced 
concrete  1  part  cement,  2.5  parts  sand,  5  parts  gravel ; 
for  packing,  1  part  cement,  3  parts  sand;  for  front 
and  storm  walls  at  the.  weir,  1  part  cement,  }  part  trass, 
5  parts  sand,  9  parts  gravel;  for  all  the  other  struc- 
tures 1  part  cement,  h  part  trass,  4  parts  sand  and  8 


to  10  parts  gravel.  All  concrete  was  machine  mixed 
and  tamped  with  com.pressed  air  ramming  machines. 
The  paved  bays  of  the  front  and  storm  walls  were  put 
up  3  X  3  m.  wide ;  at  the  edges,  strips  of  asphaltic  roof- 
ing paper  were  set  into  the  expansion  joints.  On  the 
concrete  foundations  (50  em.  thick)  of  these  weir  walls 
was  set  a  sandstone  paving,  35  cm.  thick,  with  here 
and  there  courses  of  headers.  The  paving  was  placed 
with  a  1 : 4  cement-mortar  mixture  set  into  fresh  con- 
crete.    The  raft  chute  on  the  left  shore  had  both  the 
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slopes  and  the  bottom  protected  by  paving,  35  cm.  thick 
set  on  a  1:4  cement-mortar  mix  over  a  ballasting  25 
cm.  thick,  in  addition  to  which  on  the  bottom,  12  m. 
wide,  there  were  set,  5  m.  apart,  heavy  wooden  sills, 
attached  by  bolts  to  piles  driven  into  the  soil. 

The  construction  was  not  free  from  unpleasant  sur- 
prises. In  December,  1916,  as  a  result  of  sudden  thaws 
in  the  Bavarian  forests  in  the  upper  reaches  of  the 
river,  the  river  rose  with  such  rapidity  that  at  the  end 
of  the  fourth  day  the  sheet  piling  located  upstream 
was  submerged.  The  water  continued  to  rise  until  the 
pile  planking  with  which  the  trenches  were  cut  off  from 
the  stream  was  also  broken  through.  What  the  high 
water  did  not  destroy,  was  made  away  with  by  the  fol- 
lowing ice  floe  which  enlarged  the  breach  made  by  the 
water.  The  wooden  framework  inside  of  the  steel  piles 
prevented  the  complete  destruction  of  the  work.  Only 
after  numerous  difficulties  had  been  overcome,  and  six 
months  of  time  lost,  did  it  become  possible  to  close  un 
the  trench,  and  start  work  anew.  Though  much  of  the 
work  was  done  during  the  war,  the  power  plants  were 
not  put  into  operation  until  1921.  The  sluices  have 
been  in  operation  since  1917. 


Health  Investigations  in  French  Cities 

Under  a  recent  order  to  the  French  Minister  of 
Health  sanitary  assemblies  of  towns  and  communes  in 
which  the  1920  general  death  rate  was  in  excess  of  17.2 
per  1,000  are  required  to  make  investigations  designed 
to  show  the  reasons  for  the  excessive  death  rate  and  to 
report  what  steps  have  been  taken  for  its  reduction. 
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How  Practising  Engineers  May  Sell  Their  Services 

Methods  of  Securing  Clientele  and  Increasing  Business  Discussed  in  Two  Papers 
(Abstracted  Below)  at  the  Conference  of  Practising  Engineers,  Held  in  Chicago 
Feb.    22,   under   the  Auspices  of  the  American    Association    of   Engineers 


Reaching  the  Prospective  Client 

By  Paul  E.  Green 

Consulting  Engineer,  Chicago 

MOST  of  a  practising  engineer's  success  is  due  to  nis 
ability  to  sell  his  services.  Quite  frequently  the  men 
who  decide  to  enter  private  practice  have  no  experience  in 
selling  their  services  and  have  inadequate  capital.  It  is 
my  opinion  that  a  two-man  engineering  firm  needs  a  cash 
capital  of  not  less  than  $15,000  to  handle  $25,000  to  $30,000 
of  professional  work  per  year. 

Sources  through  which  professional  work  may  be  secured 
may  be  classified  as  follows:  (1)  Other  engineers;  (2) 
municipal,  state,  county  and  other  political  subdivisions; 
(3)  private  corporations;  (4)  individuals.  From  other 
engineers  work  is  secured  because  of  a  good  reputation 
with  them.  This  is  a  most  satisfactory  way  in  which  to 
receive  work.  It  comes  only  from  extensive  acquaintance 
secured  by  joining  technical  societies  and  taking  active  part 
in  them,  by  contibuting  articles  to  the  technical  press  on 
the  specialities  with  which  the  engineer  is  best  acquainted, 
and  by  personal  acquaintance  socially  or  through  common 
employment. 

Municipalities,  which  are  probably  the  most  prolific 
source  of  work,  are  approached  in  various  ways.  Even  in 
the  large  city  the  city  engineer  often  has  little  to  say  as 
to  the  selection  of  a  consulting  engineer,  who  may  be 
employed  by  a  council  committee  or  a  lay  commission. 
Frequently  this  work  is  secured  by  direct  solicitation. 

Direct  Solicitation  Necessary — Even  a  prominent  engineer 
often  is  unknown  to  the  public.  In  spite  of  the  fact  that 
he  has  been  active  in  a  technical  society,  has  contributed 
to  the  technical  press  and  is  well  known  to  the  men  of 
his  profession,  it  is  necessary  in  two  cases  out  of  three 
for  the  firm  and  individual  to  solicit  directly,  even  in  larg" 
cities.  Certainly  it  is  true  with  the  smaller  municipalities. 
Circular  letters  and  similar  advertising  appeals  are  sent 
out  by  the  thousands  by  various  engineers.  Every  mayor 
and  city  clerk  receives  dozens  of  them  each  year.  The 
percentaffe  of  replies  is  small.  We  have  found  that  circular 
letters  sent  out  in  lots  of  2,000  and  3,000  brought  less 
than  0..5  per  cent  of  replies.  When  accompanied  by  self- 
addressed  envelopes  and  in  normal  times,  the  replies  were 
about  10  per  cent,  of  which  90  per  cent  stated  that  there 
was  nothing  doing.  However,  some  direct  results  arc  obtain- 
able and  it  is  an  important  method  of  securing  advance 
tips  on  work. 

CTipping  bureaus,  advance  reports  and  similar  methods 

'■'   getting   information   as   to   prospective   work,   we   have 

nd,  do  not  pay  for  their  cost,  since  the  items  were  too 

•  for  the  engineer.  Articles  contributed  to  the  technical 
jiresa  form  one  of  the  most  valuable  means  of  reaching 
the  prospective  client,  both  city  officials  and  employing 
concerns. 

Work  for  private  corporations  is  a  highly  desirable  field 
and  often  requires  solicitation,  though  not  to  the  same 
extent  or  of  the  same  character  as  is  required  with  munic 
ipalitics.  Once  secured  as  a  client,  the  corporation  seldom 
looks  elsewhere.  It  is,  however,  more  difficult  to  get 
advance  information  from  private  corporations  and  much 
of  the  work  i.K  given  out  as  the  result  of  acquaintanceship 
and  technical  reputation.  Private  individuals  fmTn  time  to 
time  have  considerable  work,  but  not  much  of  this  can  be 
•ecurcd  by  solicitation.  It  comes  largely  because  of 
acquaintanceship  and  a  considerable  amount  of  this  work 
It  aecured  through  the  friendship  of  the  higher  class  of 
contracting  supply  men. 


No  tip  should  be  ignored.  Nine  out  of  ten  are  worthless 
but  the  tenth  may  be  very  much  worth  while.  A  source 
of  work  which  is  quite  valuable  as  the  age  of  a  firm 
grows  is  from  previous  employees.  If  they  have  departed 
in  good  feeling  and  have  a  respect  for  the  firm  they  are 
a  valuable  source  of  information.  This  illustrates  the  fact 
that  a  successful  organization  is  successful  partly  because 
it  treats  its  employees  in  the  highest  and  best  manner. 

One  of  the  most  important  points  in  selling  engineering 
sen'ices  is  the  character  of  the  work  performed.  At  least 
50  per  cent  of  the  firm's  clients  will  have  additional  work 
to  do  after  a  season  or  two.  In  the  municipal  field  this 
does  not  mean  that  the  old  firm  will  always  be  re-engaged 
but  if  your  work  is  well  and  conscientiously  done,  when 
the  time  comes  around  for  additional  work  you  vnU  get  it 
often  without  competition.  If  friendly  relations  are  main- 
tained with  municipal  officials  they  frequently  will  tell  of 
other  work.  Various  state  departments  from  time  to  time 
have  employment  for  the  consulting  engineer  in  water 
supply,  highway  and  paving  work,  sewage  disposal,  drainage 
and  hydraulic  developments.  They  also,  because  of  their 
activities,  recommend  considerable  work  of  this  kind  to 
other  political  sub-divisions  of  the  state.  By  keeping  in 
touch  with  these  departments  a  line  is  frequently  had  on 
prospective  work. 

One  difficulty  which  the  engineer  in  private  practice  meets 
is  the  general  confusion  in  the  public  mind  as  to  what  "en- 
gineer" means.  Very  frequently  tlie  layman  considers  that 
an  engineer  is  a  builder  or  contractor.  The  same  confusion 
does  not  exist  with  the  word  "architect."  It  would  seem  as 
if  a  campaign  to  educate  the  public"  along  this  line  would 
tend  largely  to  increase  the  field  for  the  practising  engineer. 

Personal  Contact  —  No  campaign  for  professional  work 
will  be  of  any  great  benefit  if  it  is  not  followed  up  by  close 
personal  contact.  Very  little  work  which  is  not  the  result 
of  recommendation  by  another  engineer  or  another  client 
can  be  secured  purely  through  correspondence.  I  lay  this 
down  as  a  fundamental  principle  based  on  the  result  of 
years  of  experience.  From  time  to  time  there  enters  the 
unexpected  employer,  such  as  the  attorney  who  wishes  ex- 
pert services  for  court  work,  the  promoter  who  wishes  to 
develop  some  idea  along  engineering  lines  or  the  club  mem- 
ber who  is  confronted  by  a  problem.  Most  of  these  come 
wthout  solicitation  and  as  a  result  of  personal  contact 
which  had  nothing  to  do  with  engineering.  Work  from 
such  sources  increases  as  years  go  on  and  much  of  it  comes 
from  a  genial  interest  in  the  other  man's  affairs. 

A  final  source  of  employment,  not  unimportant,  is  that 
which  may  be  developed  through  political  activity  in  its  bet- 
ter sense.  Other  professional  men  have  done  much  of  this, 
with  an  increase  in  prestige.  It  would  be  well  for  engineers 
to  take  an  active  personal  interest  in  politics,  as  members 
of  party  organizations. 


Advertising  for  the  Practising  Engineer 
By  Morrks  W.  Lee 

VIce-PfPuMent,  Frank   D.  Chaec.   Inc..  rhlraen 

IN  THE  first  place,  what  I?  ndvertisine?  Where  does  per- 
gonal solicitation  leave  off  and  advertising  begin?  How 
can  the  practising  engineer  get  business  unless  he  goes  after 
it  in  gome  way?  Then  what  does  he  do  to  get  bu.'iness? 
He  start*  in  by  telling  his  friends  and  acquaintances  that 
he  has  an  office,  is  qualified  to  do  certain  work  and  would 
like  some  work  to  do.  If  he  has  a  little  nerve  he  takes  a 
card  or  small  space  in  an  engineering  paper.     Advertising 
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in  its  best  sense  is  disseminating  by  the  printed  word  infor- 
mation about  an  article  or  service  which  is  calculated  to 
affect  favorably  the  sale  of  that  article  or  service.  It  is  a 
i;ool,  and  its  effectiveness  depends  upon  the  way  it  is  used. 

Should  the  practising  engineer  advertise;  and  if  not,  why 
not?  Outworn  codes  of  ethics,  timidity,  custom  and  the 
popular  opinion  gradually  formed  from  these,  seem  to  have 
set  a  limit  to  those  who  may  advertise.  But  it  is  a  wholly 
artificial  limit.  In  discussions  with  engineers  regarding 
advertising  I  have  found  no  logical  objection  to  it.  Some  of 
them  say  that  strictly  professional  advertising  becomes  self- 
praise  if  carried  beyond  a  simple  statement  of  the  service 
offered  for  performance.  Some  engineers  say  they  prefer 
to  let  their  works  speak  for  them,  but  the  same  engineers 
countenance  and  cveh  promote  the  publication  of  articles 
descriptive  of  their  works,  in  order  that  they  may  be  more 
widely  known.  Then  why  the  great  distinction  between  the 
te.xt  pages  and  the  advertising  pages  of  a  publication? 
Doubtless  it  is  because  the  text  pages  are  supposed  to  be 
what  others  say  of  one,  and  the  advertising  pages  what 
one  says  of  himself. 

The  best  test  of  whether  advertising  is  ethical  is  the  test 
of  its  truthfulness.  If  it  states  the  truth,  there  is  no  justifi- 
able objection  to  it.  Only  the  statement  of  untruth  is  to  be 
condemned,  and  this  will  fail  of  its  own  weakness  in  due 
course  without  other  condemnation.  It  would  seem  logical 
therefore  to  agree  that  there  is  no  sound  reason  from  an 
ethical,  moral  or  business  standpoint  why  the  engineer 
should  not  advertise. 

Docs  Advertising  Pay? — The  proposition  then  narrows 
down  to  will  it  pay?  That  is  a  far  more  difficult  question 
to  answer.  For  many  engineers  it  doubtless  would  not 
pay.  For  some  who  exercised  the  necessary  skill,  care 
and  perseverance,  it  unquestionably  would  pay  well.  Some 
engineers  can  afford  to  continue  in  business  until  they  can 
build  up  a  reputation  by  word  of  mouth.  But  is  it  the  best 
plan  ?  Advertising  is  not  merely  buying  space  and  filling 
it  with  type  matter  or  sending  out  circular  matter.  It  re- 
quires judgment,  and  there  are  far  less  specific  data  upon 
which  to  form  that  judgment  than  exist  in  engineering 
practice.  First  there  is  judgment  required  as  to  the  proper 
monthly  or  yearly  appropriations.  Then  the  local,  national 
or  trade  mediums  to  be  employed;  the  method  of  approach, 
the  selection  of  the  ideas  best  calculated  to  produce  the 
desired  end,  the  choice  of  advertising  agency,  the  style  and 
wording  of  copy  and  use  of  illustrations. 

In  his  advertising  the  engineer  should  start  with  a  pub- 
lication which  he  believes  will  reach  most  effectively  his  par- 
ticular clientele.  Let  him  use  that  publication  intensively. 
For  example,  a  paper  mill  engineer  should  start  out  in  a 
publication  reaching  paper  mill  owners.  The  foundry  engi- 
neer and  the  designer  of  textile  plants  should  use  appro- 
priate mediums.  The  temptations  will  be  great  to  spread 
out  with  small  cards  or  small  spaces  in  a  large  list  of  papers 
or  directories,  but  this  temptation  should  be  resisted. 

There  is  a  great  deal  of  direct-mail  advertising  being 
done  nowadays,  and  much  of  it  is  productive.  But  this 
method  of  advertising  has  increased  greatly  iji  volume,  so 
that  to  be  effective  it  must  be  high  class  in  character  and 
distributed  with  discretion.  This  is  only  another  illustra- 
tion of  the  judgment  required  in  advertising.  Of  course 
this  judgment  is  developed,  as  in  other  fields,  by  the  prac- 
tical use  of  advertising  and  the  observation  of  results 
secured. 

Follniv  up  Inquiries — So  let  the  practising  engineer  or 
firm  of  engineers  start  out  on  a  moderate  scale.  Let 
them  state  clearly  the  work  they  are  prepared  to  do  and 
why  they  are  qualified  to  do  it.  Let  them  show  specific  ex- 
amples of  work  well  done  and  favorable  comment  on  their 
accomplishments.  If  they  place  these  announcements  in 
reputable  papers  circulating  among  buyers  of  such  engineer- 
ing services  as  they  supply  they  will  get  inquiries.  Then 
let  them  go  out  on  those  inquiries  and  work  like  beavers  to 
sell  their  services. 

Popular  opinion  or  custom  seems  at  present  to  set  curious 
limits  as  to  who  may  or  may  not  properly  advertise;  but  as 
this  becomes  less  arbitrary  there  wnll  be  more  opportunity 
for  the  practising  engineer  to  advertise  himself.    There  is 


also  a  reticence  among  engineers  about  putting  themselves 
forward  and  making  their  achievements  known.  Conse- 
quently the  public  at  large  talks  loosely  about  "great  engi- 
neering feats"  as  if  they  were  merely  manifestations  destined 
to  appear  in  the  natural  order  of  things  and  not  the  result 
of  conscientious  and  often  self-sacrificing  application  by 
many  engineers  to  problems  affecting  the  community  or 
the  race.  Effective  advertising  by  straight-thinking  engi- 
neers would  do  much  to  remedy  this  and  bring  about  a  due 
recognition  of  engineering  ability  and  value.  It  would  thus 
be  of  substantial  service  to  the  individual  engineer  as  well 
as  to  the  profession. 


Steel  Rails  Embrittled  by  Welding  Bonds 

DECIDED  weakening  of  steel  T-rails  by  attaching 
electric  rail  bonds  by  welding  has  been  found, 
through  tests  carried  out  in  connection  with  the  devel- 
opment of  a  theft-proof  rail  bond  for  the  Mexico  Cit\ 
street-railway  system.  ,  The  tests  were  made  by  the 
Pittsburgh  Te.sting  Laboi'atory  for  the  Canadian  Engi- 
neering Agency,  Inc.,  of  New  York,  and  indicate  that 
drop-test  re.=;ult.s  on  rails  with  welded-on  bonds  are  less 
than  one-half  as  good  as  the  results  obtained  with  cor- 
responding pieces  of  rail  having  no  bonds  attached. 

Loss  of  exposed  cnrpper  bonds  by  theft  became  serious 
enough  on  some  lines  of  the  Mexico  system  to  make 
a    concealed   bond    desirable.      C.    E.    Winblad,    of    the 


A-^u - m- 

FIG.   1.     STEEL-FACED  RAIL  BOND 

Canadian  Engineering  Agency,  engineer  for  the  system, 
devised  a  bond  of  the  form  sketched  in  Fig.  1  herewith, 
comprising  two  strands  of  No.  0  copper  cable  connected 
at  the  ends  by  spear-shaped  cast  copper  terminals  faced 
along  the  outer  edge  with  J  in.  of  steel.  The  bond  was 
designed  to  fit  under  the  standard  splice  bar,  passing 
around  the  bolts,  and  was  to  be  attached  to  the  rail 
web  by  means  of  electric  arc  welding  of  the  steel  facing 
to  the  rail  metal.  To  determine  whether  this  method 
of  attaching  a  bond  affected  the  strength  of  the  rail, 
comparative  drop  tests  were  made  on  4i-ft.  lengths  of 
the  rail  (70-lh.  T-rail,  6  in.  deep),  under  the  standard 
drop-test  machine  of  the  American  Railway  Engineer- 
ing Association  specification  (2,000-lb.  ram  with  15-ft. 
drop).  Bonds  were  attached  to  about  half  the  number 
of  test-pieces,  in  some  cases  with  one  of  the  terminals 
at  mid-length  of  the  specimen,  in  other  cases  with  the 
two  terminals  symmetrically  placed  with  respect  to  the 
mid-length  of  the  rail.  No  more  welding  material  was 
used  than  would  be  considered  good  practice,  the  test 
report  states,  and  the  welding  process  did  not  heat  the 
rail  to  a  noticeable  degree. 

In  the  tests,  the  unbonded  rail  specimens  broke  on 
the  third  to  fifth  blow,  while  the  bonded  specimens 
broke  on  the  first  blow.  In  a  second  series  of  tests  the 
height  of  drop  was  reduced  to  10  ft.;  the  unbonded 
specimens  broke  on  the  fourth  to  fifth  blow,  while  the 
bonded  rails  broke  on  the  first  or  second  blow. 

Quite  abnormal  shapes  of  fracture  resulted  in  the 
case  of  the  bonded  specimens,  moreover.     Fig.  2  here- 
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with,  showing  two  unbonded  and  four  bonded  specimens, 
illustrates  this  point. 

It  was  concluded  from  these  tests  that  "serious  injury 
is  done  to  a  rail  by  the  welding  process  applied  to  its 
web,"  and  the  welded  bonds  therefore  were  not  adopted 


FIG,  2.     DROP-TEST  FRACTURES  OF  BONDED  AND 
UNBONDED  RAIL, 

for  use.  A  form  of  bond  passing  under  the  splice  and 
attached  to  head  or  base  of  the  rail  by  welding  may  be 
adopted,  however,  as  welding  to  the  more  massive  parts 
of  the  section  is  not  believed  to  injure  the  rail. 


Rights  of  Trucks  To  Main  Streets  Upheld 

An  opinion  was  recently  submitted  by  the  Town 
Counsel  of  Milton,  Mass.,  suburban  to  Boston  on  the 
direct  line  between  that  city  and  points  north,  and 
Brockton,  New  Bedford,  Providence  to  the  south.  Cer- 
tain citizens  of  Milton  were  much  disturbed  by  the  noise 
of  big  trucks  which  ran  almost  continuously  through  the 
night,  using  the  streets  of  Milton  simply  as  a  thorough- 
fare. The  selectmen  of  the  town  received  a  petition 
in  which  these  citizens  asked  that  the  trucks  be  declared 
a  nuisance  and  that  the  streets  be  closed  to  them,  at 
least  during  the  night  hours.     The  jar  and  the  noise 

re  said  to  be  so  unpleasant  as  to  interfere  seriously 
h  the  rest  of  those  who  lived  on  these  main  highways. 

The  selectmen  referred  the  matter  to  their  counsel. 
He  quoted  a  section  of  the  general  laws  in  v/hich  the 

''■ctmen  of  the  town  arc  given  power  "to  make  specific 

/ulations  as  to  the  speed  of  motor  vehicles  and  as  to 
^i.u  use  of  such  vehicles  on  particular  ways,  and  may 
prohibit  the  use  of  such  vehicles  altogether  on  certain 
ways  .  .  .  provided  ...  no  regulation  shall 
be  valid  which  excludes  motor  vehicles  from  any  state 
highway  or  from  any  main  highway  leading  from  any 
town  to  another." 

The  opinion  went  on  to  state  that  the  clause  last 
quoted  would  prevent  the  exclusion  vf  motor  trucks  from 
this  particular  highway,  since  it  was  a  main  highway 
leading  from  one  town  to  another.  He  stated' also  that 
although  the  statute  is  not  express  in  the  matter,  an 
exclusion  for  a  part  of  the  day  would  be  held  to  be  pro- 
hibited by  this  clause. 


Fast  Loading  of  Motor  Trucks 
Speeds  Road  Work 

Moving  Trucks  Trip  Measuring  Box  Gates 
Sand  Washer  Pump  Operated  bv  Fordson 
Tractor—Truck  Turntables"  Used 

AUTOMATIC  charging  of  motor  trucks  while  in 
il.  motion  cut  down  the  hauling  time  on  concrete  road 
construction  last  season  in  Susquehanna  County,  Penn- 
sylvania. One-batch  trucks,  serving  a  21-cu.ft.  mixer, 
were  charged  with  sand  and  stone  invariably  in  10  to 
12  seconds  and  on  occasions  were  charged  in  6  seconds. 
Th3  average  loading  time  was  8  seconds.  With  this 
quick  loading  outfit  and  a  well  organized  gang  at  the 
mixer,  over  500  ft.  of  road  per  working  day  was  built. 
Six  miles  of  18  ft.  reinforced  concrete  pavement  from 
New  iMedford  to  Hallstead  were  being  constructed,  ac- 
cording to  the  standards  of  the  Pennsylvania  highway 
department.  Stone  had  to  come  in  by  railway  but  a 
pit  about  i  mile  from  the  New  Medford  end  was  de- 
^e'oped  for  the  sand.  With  a  sand  washer  at  the  pit 
nnd  the  un'-iding  phnt  and  switch  about  a  mile  further 


IDOa^S*^/ 


FIG.   1.     PLANT  LAYOUT  AND  P.WING  SEQUENCE 

on,  as  indicated  by  Fig.  1,  the  maximum  haul  was  4:i 
miles.  With  dry  batch  haulage  by  Ford  trucks  planned, 
it  was  decided  to  pave  first  the  section  from  A  to  B,  2 
miles,  then  the  U-mile  section  from  C  to  B  and  finally 
the  2*-mile  section  from  D  to  A.  This  gave,  for  the 
long  haul,  two  miles  of  paved  road. 

Leading  and  Hauling. — Particular  effort  was  made 
to  eliminate  delays  in  loading  and  hauling.  Ford  1-ton 
trucks  with  Lee  bodies  were 
chosen  to  haul  t  he  dry  hatch, 
15  cu.ft.  of  stone  and  10 
cu.ft.  of  sand,  to  a  21-cu.ft. 
paving  mixer.  To  load  these 
trucks  without  backing  and 
without  stopping  was  the 
object  sought,  and  measur- 
ing hoppers,  one  for  sand 
and  one  for  stone,  which 
would  be  discharged  auto- 
matically by  the  truck  were 
the  means  adopted.  One 
partitioned  bin.  10x10x20 
ft.,  at  the  railroad  siding 
held  40  cu.yd.  in  the  pro- 
portions of  three  stone  and  two  sand.  As  shown  by 
Fig.  2,  hinged  chutes  from  the  bins  discharge  into  two 
measuring  hoppers  with  swinging  gates.  A  sketch  of 
one  of  these  hoppers  is  shown  by  Fig.  3.  The  only 
unusual  detail  is  the  lever  arm,  rivetted  to  the  gate, 
which  the  passing  truck  body  engages  as  shown  by 
P'ig.  2,  and  swings  the  gate  open.  The  truck  did  not 
stop  moving  when  taking  a  load  but  of  course  it  moved 
very  slowly,  tripping  the  gates  in  succession.  Trucks 
brought  the  sand  from  the  washer  and  the  stone  came 


^'MPto/  *  swing  cAtf^ 
Set  boif  sc  Hyaf  bocfy  of  fruc^-  s^rtirs  arm 
<  'b€fow  3*vin^  chi/f^ 

Kit;.    3       SKETCH    OF    MEAS- 
URING BOX  GATE  TRIP 
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in  by  rail  and  both  materials  were  handled  at  the  bin  by 
a  locomotive  crane  and  a  ;-cu.yd.  clamshell.  The 
operating  force  was  a  craneman  and  one  man  operating 
each  of  the  bin  chutes  and  two  men  in  the  cars. 

On  the  long  haul  16  trucks  were  operated;  this 
number  was  gradually  cut  down  to  3  trucks  on  the  ex- 
treme short  haul.  One  mechanic  and  assistant  kept  the 
cars  in  order,  including  tire  repairs.  One  piece  of 
equipment  found  very  useful,  was  a  Westinghouse  loco- 
motive type  air  pump  and  receiver  installed  at  the  bins 
to  inflate  the  truck  tires.  It  required  an  average  of 
eight  minutes  from  the  time  the  truck  entered  the  yard 
until  it  hauled  out  loaded.  The  trucks  made  over  20 
miles  an  hour  running  light  and  about  15  miles  an  hour 
loaded.  The  grades  were  mostly  3  and  4  per  cent  with 
a  maximum  grade  of  7  per  cent.  At  the  mixer  it  took 
a  ti-uck  30  seconds  to  turn  on  the  turntable  and  20 
seconds  to  back  up  to  the  mixer  and  dump  its  load. 

Sand  Plant.— To  wash  the  sand  a  portable  crusher 
plant  was  remodeled  by  replacing  the  continuous  bucket 
elevator  with  an  intermittent  bucket  line  and  by  in- 
stalling a  sand  washer  box  of  200  tons  capacity.  Wash 
water  was  pumped  from  a  brook  1,000  ft.  away  by  a 


the  equipment  on  the  grade.  With  the  21-cu.ft  paver 
the  output  averaged  500  lin.  ft.  of  18  ft.  6-8-6-in.  rein- 
forced concrete  pavement  a  day  and  reached  a  maxi- 
mum of  561  ft.  Cement  was  received  in  sacks  and 
dumped  directly  into  the  mixer,  using  a  five-bag  batch. 


FIG.  2.      MOVING  TRUCK  TRIPS  HOPPER  GATE 

centrifugal  pump,  with  4  in.  suction  and  3  in.  dis- 
charge, operated  by  belt  from  a  Fordson  tractor  as 
shown  by  Fig.  4.  The  3  in.  line  gave  plenty  of  water 
for  the  required  output  of  150  tons  a  day.  The  sand 
was  brought  from  the  pit  to  the  elevator  by  teams  and 
slip  scrapers  because  this  outfit  was  available  and  un- 
occupied, but  a  drag  line  scraper  outfit  would,  the  con- 
tractor states,  have  been  less  expensive.  The  operat- 
ing force  was  one  foreman,  one  fireman,  four  laborers, 
one  pump  runner  and  three  teams. 

Paving   Outfit. — A   21-cu.ft   paving   mixer,   finishing 
machine,  truck  turntable  and  steel  forms  constituted 


FIG.   4.     TRACTOR  OPERATES  CENTRIFUGAL  PUMP 

As  the  mix  was  1:2:3,  this  gave  five  bags  of  cement, 
ten  cubic  feet  of  sand  and  fifteen  cubic  feet  of  stone  to 
a  batch.  The  cement  was  drawn  to  the  road  on  a  flat 
bottom  truck  and  distributed  in  piles  ahead  of  the 
mixer.  The  mixer  crew  consisted  of  two  men  handling 
the  cement;  one  man  handling  the  cement  and  dump- 
ing the  trucks;  a  mixer  operator  and  a  fireman,  and 
three  men  spreading  concrete  behind  the  mixer  and 
placing  steel  reinforcing  and  expansion  joints.  The 
finisher  required  one  operator,  and  there  were  two 
laborers  to  fini.sh  off  the  joints  and  the  edge  of  the 
pavement.  One  man  was  used  continuously  to  sprinkle 
water  and  in  real  hot  weather  two  were  required,  one 
foreman  and  six  men  took  care  of  the  subgrade  ahead 
of  the  mixer,  while  one  foreman  and  ten  men  wei'e  re- 
quired behind  the  mixer  to  move  up  the  canvas,  move 
up  the  forms  and  cover  the  concrete  with  dirt.  The 
water  for  the  concrete  was  furnished  by  two  3J-hp. 
engines;  the  supply  was  ample  at  all  times. 

The  contractors  were  the  H.  B.  Sproul  Construction 
Co.,  Inc.,  Peekskill,  N.  Y.,  with  H.  M.  Unangst  as  super- 
intendent. H.  D.  StoU,  Scranton,  Pa.,  was  district 
engineer   for   the   Pennsylvania   Highway   Department. 


Road  Building  in  Argentina 

It  is  very  probable  that  extensive  road  building  will 
be  undertaken  in  Argentina  within  the  next  two  or 
three  years,  according  to  Commercial  Attache  Edward 
F.  Feely,  at  Buenos  Aires.  The  Argentine  Road  Con- 
gress, to  be  held  in  Buenos  Aires  next  May,  will  un- 
doubtedly stimulate  much  interest,  and  it  will  be  of 
advantage  to  American  manufacturers  of  road-making 
machinery  to  watch  closely  the  developments  in  Argen- 
tine road  building.— Co/«»ierce  Reports. 
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Second  Railway  Cantilever  Bridge 
Over  "Reversing  Falls'' 

Canadian  Pacific  Completes  New  Crossing  Along- 
side First  Cantilever,  Built  37  Years 
Ago — 450-ft.  Main  Span 

ANEW  crossing  over  St.  John  River.  St.  John.  N.  B., 
has  been  completed  by  the  Canadian  Pacific  Ry. 
It  lies  directly  to  the  north  of  the  fir.^t  cro.«.<ing,  built 
in  1885,  and  like  it  is  a  cantilever  bridge.  Th^se  two 
structures,  with  the  565-ft.  arch  highway  bridge  built 
by  the  provincial  government  in  1915.  form  a  cluster 


connected  while  the  new  one  is  riveted. 

The  main  or  cantilever  portion  of  the  new  crossing 
is  700  ft.  long,  comprising  two  anchor  arms  of  125  ft., 
cantilever  arms  of  150  ft.  eaih  and  a  suspended  span  of 
150  ft.  Its  steel  weight  is  2,000  tons.  On  the  west  or 
Fairville  side  is  an  approach  consisting  of  eight  plate- 
girder  deck  spans,  each  70  ft.  long  out  to  out  of  steel. 

Heavy  steel  members  of  I-section  with  enlarged  bases 
resting  on  grillages,  all  imbedded  in  concrete,  form  the 
anchors  of  the  cantilever.  At  the  east  end,  excavation 
in  solid  roxrk  was  required  for  the  anchorage,  while  at 
the  west  end  a  concrete  pier  was  built.     The  anchor 


NEW  AND  OLD  CANTILKVEH   BRIDGKS  OVER  REVEKSI.N'G   FALL.S.   .ST.  .lOHN.   N.    B.  ;   CANADIAN    PACIFIC    RV. 
Although    of    almnst    th<     .sam<-    siian.     150    fi     as    ag-.ilnst    177  and     in     make-up    of     members;     (he     differences     reflect     I 

ft.,   ihe  two  strueture."  are  markedly  dlftereht  both   In  outline  advance  of  bridge  enclncerlng  skill   In   .■!7   years. 


of  three  bridges  spanning  the  St.  John  River  at  the 
narrowest  portion  of  the  gorge,  close  to  the  well  known 
"Reversing  Falls." 

The  older  railway  cantilever,  at  the  roar  in  the  ac- 
companying view,  originally  was  part  of  the  undprtaking 
of  the  .St.  John  Bridge  &  Railway  Extension,  formed 
to  connect  the  Inter-Colonial  Ry.  at  St.  John  with  the 
St.  John  &  Maine  Ry.  at  Fairville.  In  1905  this  con- 
necting line  wa.s  incorporated  in  the  Canadian  Pacific 
Ry.  system. 

The  new  cantilever  has  a  main  span  of  4.50  ft.  (as 
ajcain-st  477  ft.  for  the  old  bridge)  ;  its  undrrrlearanrc 
ia  2  ft.  7  in.  greater  than  that  of  the  old,  on  the  length 
of  the  suspended  span.  As  may  be  seen  from  the  photo- 
graph its  design  differs  from  that  of  the  old  in  having 
a  horizontal  top  chord  throughout,  and  parabolic  curves 
for  the  bottom  chords  of  the  anchor  and  cantilever  arms, 
while  the  old  bridge  has  a  horizontal  bottom  chrrrd  and 
inclined  rectilinear  top  chords.     The  "''i  !•  "i'"'  i-  pin- 


members  were  placed  in  shafts  molded  in  this  pier  and 
subsequently  embedded  in  concrete. 

Solid  rock  projects  below  low  water  level  from  the 
river  banks  and  forms  shelves  on  which  the  main  piers 
were  founded.  The  piers,  of  concrete,  arc  faced  with 
granite  up  to  high  water  elevation.  The  finish  about 
43  ft.  above  the  surface  of  slack  water. 

Construction  work  was  begun  in  April,  1920.  By  the 
following  December  the  substructure  was  completed. 
Steel  erection  began  in  June,  1921  and  was  completed 
in  October.  On  November  23  the  bridge  was  opened  to 
traffic.  All  the  work  was  done  under  the  general  super- 
vision of  J.  M.  R.  Fairhairn.  chief  engineer  of  the 
Canadian  Pacific  Ry.  Co.,  P.  B.  M'rtley  being  engineer 
of  bridges  and  C,  F,  Draper  resident  engineer  on  the 
work.  The  Foundation  Co.,  Ltd.,  was  contractor  for 
the  substructure,  and  the  Dominion  Bridge  Co.,  Ltd., 
was  contractor  for  the  fabrication  and  erection  of  the 
steelwork. 
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Effects  of  Moisture  on  Behavior 
of  Concrete 

Tests  Show  How  Plain  and  Reinforced  Concrete 

Change  in  Volume  Under  Varying 

Conditions  of  Wetness 

UNDER  the  title  "A  Study  of  the  Eflfect  of  Moisture 
Content  Upon  the  Expansion  and  Contraction  of 
Plain  and  Reinforced  Concrete"  by  Torata  Matsumoto, 
the  Department  of  Theoretical  and  Applied  Mechanics 
of  the  University  of  Illinois  has  published  a  bulletin 
(Bulletin  No.  126,  Engineering  Experiment  Station) 
giving  mainly  the  results  of  a  series  of  experiments  by 
Mr.  Matsumoto,  a  Japanese  engineer  with  some  experi- 
ence in  harbor  construction  in  Japan  and  later  a 
graduate  student  at  the  University  of  Illinois,  together 
with  the  deductions  from  these  experiments  and  from 
experience,  all  setting  forth  some  conclusions  on  the 
volume  changes  in  concrete  due  mainly  to  moisture. 

The  purpose  of  the  bulletin  is  well  stated  in  the 
preliminary  paragraph  as  follows: 

To  Investigate  Internal  Stresses 

Purposes  of  Tests. — While  the  properties  of  concrete  have 
been  investigated  for  many  years,  attention  has  largely  been 
given  to  considerations  of  strength  alone.  Studies  of  the 
less  important  properties,  however,  are  also  needed  to 
explain  phenomena  that  are  observed  in  reinforced-concrete 
structures,  and  to  give  information  on  questions  relating  to 
the  appearance  and  durability  of  the  material. 

Aside  from  the  action  of  direct  load,  deformations  are 
produced  in  concrete  by  changes  in  temperature  and  in 
moisture  content.  With  reference  to  temperature  changes 
in  reinforced  concrete,  it  is  well  known  that,  regardless  of 
differences  in  the  mixture,  concrete  has  practically  the  same 
co-efficient  of  expansion  as  steel,  so  that  the  two  materials 
contract  or  expand  together.  Moisture  content,  on  the  other 
hand,  has  the  undesfrable  property  of  affecting  concrete 
alone.  Concrete,  like  wood,  clay,  and  some  other  materials, 
expands  when  it  absorbs  moisture  and  contracts  when  it  is 
dried;  steel  has  no  such  action.  After  the  concrete  is  poured 
the  steel  remains  unchanged  with  changes  in  moisture  condi- 
tions, while  concrete  ordinarily  shrinks  a  considerable 
amount.  Aside  from  the  stresses  set  up  in  steel  and  con- 
crete by  the  shrinkage  of  the  latter,  the  resulting  formation 
of  cracks  large  or  small  will  produce  a  condition  which  may 
be  favorable  to  the  corrosion  of  the  steel  or  the  disintegra- 
tion of  the  concrete  after  repeated  changes  from  dry  to  wet 
condition. 

The  tests  which  are  described  were  made  to  investigate 
the  amount  of  shrinkage  which  may  be  expected  in  a  mortar 
or  a  conci-ete,  the  relation  between  the  change  of  moisture 
content  and  the  change  of  length  of  these  materials,  the 
difference  in  shrinkage  of  plain  and  reinforced  concrete,  and 
the  internal  stresses  set  up  in  the  latter. 

Tests  were  made  cm  mortar  and  plain  and  reinforced- 
concrete  pieces  of  acceptable  material  in  different  mixes 
and  under  different  conditions  of  service. 

The  coefficient  of  expansion  of  mortar  and  concrete 
was  measured  for  use  in  making  a  temperature  cor- 
rection of  measurements.  It  was  obtained  from  per- 
fectly dried  specimens  only,  so  that  there  was  no  error 
due  to  the  change  in  length  with  a  change  in  moisture 
content  of  a  specimen.  The  results  obtained  indicate 
that  the  coefficient  of  expansion  of  mortar  and  concrete 
is  practically  the  same  for  different  proportions  and 
ages,  provided  that  the  same  materials  are  used  in  all 
mixtures.  The  average  values  of  the  coefficient  of 
expansion  of  1:1,  1:2, 'and  1:3  mortar,  and  1:1:2. 
1:2:4,  and  1:3:6  concrete,  varied  from  0.0000050  to 


0.0000058  for  one  degree  Fahrenheit,  with  no  particular 
variation  with  the  age  or  with  the  richness  of  t:,e 
mixture. 

Effect  on  Length  of  Specimen. — In  investigating  the 
effsct  of  moisture  content  on  the  length  of  specimens, 
pieces  2  x  3  x  24  in.  containing  gaged  steel  plugs  were 
made  of  different  mixtures  and  subjected  to  different 
conditions  of  moisture  storage.  The  deductions  are  as 
follows: 

The  amounts  of  change  of  moisture  and  length  during  the 
test  are  shown  in  the  accompanying  table.  1:1  mortar  at 
seventy  days  contracted  0.025  per  cent,  notwithstanding  the 
fact  that  it  contained  more  moisture  than  its  initial  amount. 
From  this  phenomenon  it  can  be  concluded  that  the  water 
which  goes  into  the  concrete  may  exist  in  two  different  ways, 
either  combined  with  cement  in  a  chemical  compound  or 
remaining  in  a  state  which  affects  the  volume  of  the  con- 
crete. It  also  appears  that  concrete  in  which  the  total 
moisture  content  is  kept  constant  for  some  length  of  time  is 
liable  to  contract  slightly.  This  slight  contraction  was 
observed  on  several  occasions  during  the  test.  It  follows 
that  the  absolute  amount  of  contraction  of  concrete  due  to 
drying  is  indeterminate,  because  it  depends  upon  the  age 
of  the  concrete  and  the  duration  of  the  drying  period.  In 
general  these  specimens  of  mortar  and  concrete  expanded 
when  they  were  kept  wet.  The  richer  mixtures  absorb  more 
water  and  consequently  expand  more  than  the  leaner  ones. 
Mortar  and  concrete  lose  moisture  rapidly  when  placed 
in  dry  air  and  the  loss  is  more  rapid  in  lean  mixtures  than 
in  rich  ones.  In  air  storage  the  shrinkage  is  gi-eater  for 
mortar  than  for  concrete,  and  with  artificial  drying  the 
shrinkage  is  greater  for  the  richer  mixtures. 

For  the  specimens  tested,  the  contraction  of  mortar  and 
concrete  at  a  temperature  of  150  deg.  F.,  was  0.12  per  cent 
for  1:1  mortar,  0.10  per  cent  for  1:2  mortar,  0.09  per  cent 
for  1:3  mortar,  0.07  per  cent  for  1:1:2  concrete,  0.06  per 
cent  for  1:2:4  concrete,  and  0.06  per  cent  for  1:3:6  concrete. 
The  amount  of  expansion  when  specimens  were  kept  wet 
reached  0.012  per  cent  in  1:1  mortar,  and  0.002  per  cent  in 
1:3:6  concrete,  at  the  end  of  60  days.  Judging  from  these 
tests,  shrinkage  of  concrete  in  a  structure  freely  exposed  to 
the  air  may  be  as  much  as  0.05  per  cent  in  a  1:2:4  concrete. 
In  a  structure  such  as  a  retaining  wall  or  a  road  pavement, 
where  one  side  of  the  structure  is  against  a  mass  of  earth, 
the  shrinkage  should  be  considerably  less. 

Rates  of  Absorption  and  Expansion 

Phenoviena  of  Volume  Change. — From  a  further  test 
the  following  deductions  were  made: 

(a)  Dry  mortar  and  concrete  expand  as  soon  as  they 
absorb  water. 

(b)  The  rate  of  absorption  upon  immersion  is  much  less 
for  the  older  specimens  during  the  first  two  or  three  days 
of  immersion,  although  the  total  amount  of  absorption  does 
not  change  very  greatly  for  specimens  of  different  ages. 

(c)  The  rate  of  expansion  due  to  immersion  is  also  less 
for  the  older  specimens  during  the  first  two  or  three  days  of 
immersion.  For  longer  periods  of  time  the  amount  of 
expansion  is  nearly  the  same  for  all  ages  of  each  material; 
but  in  every  case  the  expansion  is  considerably  gi'eater  for 
mortar  than  it  is  for  concrete. 

(d)  The  amount  of  the  expansion  of  mortar  and  concrete 
is  small  until  an  absorption  of  nearly  2  per  cent  is  reached. 
After  this  point  the  expansion  becomes  nearly  proportional 
to  the  addtional  absorption  of  moisture.  This  holds  true 
until  a  sudden  decrease  in  the  absorption  occurs  after  one 
day's  immersion,  beyond  which  point  additional  absorption 
gives  a  greatly  increased  expansion. 

(e)  The  absorption  of  moisture  by  mortar  or  concrete 
is  much  more  rapid  than  the  drying  out  of  moisture  from 
the  same  material.  As  a  result,  the  expansion  due  to 
wetting  is  more  rapid  than  the  contraction  produced  by  dry- 
ing. For  example,  a  mortar  7  days  old  gained  as  much 
moisture  in  2  hours'  immersion  as  could  be  diMed  out  by 
heating  to  150  deg   F.  for  24  hours. 
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Another  experiment  on  the  relation  between  absorp- 
tion of  moisture  and  expansion  of  concrete  was  made 
upon  two  specimens  of  1:2:4  gravel  concrete  taken 
from  a  floor  of  the  Western  Newspaper  Union  Building 
in  Chicago.  The  concrete  was  9  years  old.  The  sizes 
of  the  test  pieces  were  3.5  x  5  x  21  in.,  and  3.5  x  5  x 
26  in.  The  specimens  were  dried  for  13  days  in  an 
oven  at  a  temperature  of  150  deg.  F.  In  drying,  the 
average  contraction  of  the  concrete  was  0.016  per  cent 
for  the  two  specimens.  After  immersion  in  water  for 
15  days  the  average  absorption  was  5.09  per  cent  and 
the  resulting  expansion  0.042  per  cent. 

FhiaJ  Conclusions. — The  bulletin  then  gives  an 
analysis  of  the  shrinkage  stresses  in  reinforced  con- 
crete and  a  comparison  of  the  calculated  and  measures 
stresses  in  some  test  pieces  based  on  the  experiments 


TABLE  SHOWrNG  TH.^NGE  I.V  MOISTURE  CONTENT  AND 

CORRESPONDING  CH.\NGES  IN  LENGTH 
Expansion  and  Contraction  arr  given  in  Per  Cent  of  Gage  Length 
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3.33 
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2.82 

0  0636 

1:3:6 

0.64 
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1.91 
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3.21 

0.0576 

3.17 
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and  the  theoretical  deductions.    As  a  general  conclusion 
to  the  whole  bulletin  these  comments  are  offered: 

1.  Concrete  expands  when  it  absorbs  moisture  and  con- 
tracts when  it  is  dried.  Concrete  of  a  1:2:4  mixture  is 
likely  to  contract  during  hardening  as  much  as  0.05  per  cent 
in  an  ordinary  structure. 

2.  Contraction  of  concrete  by  the  loss  of  moisture  causes 
stress  in  the  concrete  when  it  is  restrained  by  an  external 
force.  The  amount  of  this  stress  is  not  as  small  as  it  is 
generally  supposed. 

3.  The  shrinkage  stress  caused  in  the  steel  in  reinforced 
concrete  may  reach  the  usually  accepted  working  stress 
of  steel  when  the  amount  of  reinforcement  is  less  than  1.5 
per  cent. 

4.  The  shrinkage  stress  developed  in  1:2:4  concrete  may 
reach  the  ultimate  tensile  strength  of  the  concrete  when  the 
amount  of  reinforcement  is  greater  than  l..')  per  cent.  With 
richfT  mixtures  tho  increase  in  shrinkage  stress  may  be 
relatively  greater  than  the  increase  in  ultimate  strength. 

5.  The  greater  the  percentage  of  reinforcement  the 
trreater  the  tensile  stress  that  may  develop  in  the  concrete 
'.nd  concrete  having  a  higher  percentage  of  reinforcement 
than  1.5  per  cent  is  likely  to  have  cracks  formed  unless 
proper  provision  is  made. 

6.  In  reinforced  concrete  out  of  doors,  subject  to  alter- 
nate wet  and  dry  conditions,  cracks  may  readily  be  formed 
under  the  repeated  strcRs  which  is  nearly  equal  to  the 
tenjile  strength  of  the  concrete. 

7.  Reinforced  concrete  does  not  appear  likely  to  be  a 
durable  material  in  a  place  where  a  corrosive  influence  on 
steel,  such  as  sea  air,  is  active,  unless  proper  protection 
against  the  formation  of  shrinkage  cracks  is  made. 

8.  It  is  sucgestcd  that  the  prevention  of  shrinkape  stress 
in  concrete  might  be  accomplished  in  two  ways,  either  by 
finding  a  cement  giving  less  expansion  and  contraction,  or 
by  the  use  of  a  perfect  waterproofing  treatment. 

9.  It  may  be  expectcl  that  an  integral  waterproofing 
compound  mipht  tessi-n  the  change  of  volume  for  n  short 
time,  but  it  would  not  prevent  the  final  diffusion  of  moisture 
with  consequent  change  in  volume. 


Reciprocity  in  State  Licensing  Laws 

ArbitrarT.-  boundaries  restricting  the  activities  of 
practising  engineers  have  been  established,  though 
largely  without  intent,  by  the  utter  lack  of  uniformity 
in  state  laws  for  the  licensing  or  registration  of  engi- 
neers. This  aspect  of  the  licensing  problem  was  pre- 
sented at  the  recent  A.  A.  E.  conference  of  practising 
engineers  in  a  paper  by  C.  S.  Hammatt,  .secretary  of 
the  Florida  board  of  engineering  examiners  and  chair- 
man of  the  National  Council  of  State  Boards  of  Engi- 
neering Examiners;  an  abstract  follows: 

No  Reciprocity  Now  —  State  reciprocity  for  practising 
engineers  with  licenses  does  not  exist  at  the  present  time, 
although  the  various  states  in  passing  their  registration 
laws  have  aimed  to  pro\-ide  for  it.  Every  state  has  legis- 
lated differently  in,  the  matter  of  registration,  yet  each 
asserts  that  reciprocity  for  engineers  is  to  be  effective 
providing  the  standard  is  not  lower  in  the  other  states. 
Such  a  provision  is  not  practically  in  force,  even  in  those  ten 
states  which  have  become  members  of  the  National  Council 
of  State  Boards  of  Engineerinc  Examiners,  and  such  a 
condition  cannot  exist  until  this  council  can  agree  upon  a 
uniform  standard  of  requirements,  which  as  yet  has  not 
been  done.  After  such  a  standard  has  been  agreed  upon, 
those  states  which  adopt  it  may  reap  the  benefit  of  the 
intention  of  the  laws.  We  will  thus  have  two  classifications 
of  registered  engineers:  Those  who  practise  within  their  own 
states  and  those  who  can  practise  in  any  state,  upon  paying 
the  fee  and  filing  their  papers. 

To  Unify  Procedure — Since  all  the  states  have  different 
laws,  it  is  difficult  to  see  how  the  several  state  boards  of 
engineering  examiners  can  administer  the  clause  for  reci- 
procity without  some  change  in  the  laws  upon  a  uniform 
basis,  or  by  an  interpretation  guided  by  a  standard  agreed 
to  by  the  several  boards.  This  problem  resulted  in  the 
organization  of  the  Council  of  State  Boards  of  Engineering 
Examiners  in  the  hope  that  it  would  be  able  to  unify  a  pro- 
cedure that  would  accomplish  the  aim  of  the  several  laws 
which  provide  for  reciprocal  rel.ition.  It  is  useless  to 
expect  the  passing  of  a  uniform  code  by  the  several  state 
legislatures,  but  as  the  standard  of  requirement  for  regis- 
tration is  left  largely  to  the  discretion  of  the  several  boards, 
it  would  seem  feasible  for  those  boards  to  unite  upon  a 
common  level  and  provide  for  a  standard  that  would  be 
acceptable  to  all  for  the  reciprocal  interchange  of  regristra- 
tion.  A  qualification  for  reciprocal  registration  that  would 
be  accepted  by  all  the  states  must  start  with  a  standard 
as  high  as  that  prescribed  by  the  most  exacting  of  all  the 
laws,  and  it  should  be  such  as  would  command  the  respect 
and  approval  of  all  skilled  and  educated  men  in  the  profes- 
sion. To  bring  this  about  appears  to  be  an  easy  matter 
through  the  council.  It  can  provide  a  uniform  code,  which, 
if  agreed  to  by  the  various  state  boards,  can  become  oper- 
ative by  the  attachment  to  certificates  issued  by  the  state 
boards  of  an  additional  seal  bearing  the  words  "reciprocal 
registration." 

Some  states  require  two,  four  or  six  years'  experience; 
others  exact  ten  years.  The  uniform  code  should  call  for 
the  maximum  time  exacted  by  any  of  the  states  and  should 
commence  tho  calculation  of  that  period  with  duties  above 
those  of  apprenticeship,  foremanship  or  inspector,  and  with 
those  of  civil  engineers  whose  experience  is  not  less  than 
that  of  actual  instrumentman,  unless  such  duties  were 
shown  to  be  of  a  very  responsihle  character.  The  showing 
of  work  performed,  under  what  authority  vested,  for  whom 
and  when,  in  the  statement  of  experience  should  be  carefully 
scrutinized  and  only  such  credit  given  for  reciprocal  regis- 
tration PS  would  be,  beyond  question,  fully  qualifying.  This 
would  provide  requirements  of  sufficiently  high  character 
and  reliability  that  no  question  mieht  be  raised  as  to  the 
integrity  of  the  statement.  The  National  Council  of  State 
Boards  of  Enirineering  Examiners,  next  October,  will  no 
doubt  provide  a  basis  such  tt^  the  one  outlined  to  those 
engineers  coming  from  other  states  whose  boards  have  put 
their  stamp  of  approval  upon  their  qualiflcationg. 
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Field  Experiments  on  a  Practical 
Irrigation  Rating  Box 

By  C.  C.  Jacob 

Federal  Court  Commissioner  for  the  Uintah  Basm,  Utah,  and 

H.  R.  Leach 

Junior  Engineer,  U.  S.  Irrigation  Service   (Resignefi) 

THE  disadvantages  of  a  standard  weir  for  measuring 
irrigation  water  are  well  known.  In  silt  laden  waters 
the  rapidity  with  which  such  a  weir  silts  up  renders  it 
useless  as  a  practical  device  for  the  measurement  of 
water.  Various  modifications  of  the  standard  rectang- 
ular weir  have  been  proposed  from  time  to  time  with 
the  idea  of  avoiding  these  disadvantages  and  obtaining 
a  measuring  device  simple  of 
construction  and  operation  and 
sufficiently  accurate  for  prac- 
tical work.  The  most  promis- 
ing of  these  modified  weirs 
thus  far  suggested  is  that  de- 
scribed by  V.  M.  Cone  as  "A 
New  Irrigation  Weir"  {Jour- 
nal of  Agricultural  Research, 
March  13,  1916,  and  Engineer- 
i7igNei':s,  Aug.  3, 1916)  which, 
in  its  elemental  form,  is  a  rec-  pj,-,   „     |^qj, 

tangular  weir  with  the  bottom 
contraction  suppressed.  Among 

the  advantages  claimed  from  this  modification  are:  (1) 
it  is  simpler  of  construction  and  of  smaller  dimension 
than  the  standard  weir;  (2)  it  is  self  cleaning;  (3)  it 
can  be  installed  where  the  available  head  is  less  than 
required  for  the  installation  of  a  standard  weir. 

In  connection  with  their  work  of  distributing  water 
under  the  various  canal  systems  of  the  Uintah  Basin 
the  writers  found  it  necessary  to  modify  some  of  the 
rating  flumes  on  certain  of  the  main  canals  to  prevent 


installed  on  various  laterals  and  the  field  ratings  verified 
these  conclusions,  for,  while  the  bo.xes  were  installed 
under  various  conditions  of  velocity  of  approach,  the 
ratings  consistently  showed  a  definite  law  of  flow. 

These  results  led  to  the  permanent  adoption  of  the 
box  in  the  form  shown  in  Fig.  1.  It  is  a  simple  rectang- 
ular flume  of  a  length  four  times  its  width,  contracted  at 
its  lower  end  to  50  per  cent  of  its  width.  It  is  designed 
to  have  a  free  overfall  at  this  end  similar  to  an  irriga- 
tion drop,  but  experiment  shows  that  a  slight  sub- 
mergence of  the  notch  does  not  affect  the  Tiead  discharge 
relation.  Rough  lumber  was  used  for  all  boxes  owing 
to  the  excessive  cost  of  any  other  available  material. 
The  floor  of  the  box  is  level  and  the  head  is  measured 


Ihesfrui^M-lirss  'f^ec^i^.cr 


Di&cbgrge   in  Second-Fee-i' 


Tap  fy  gcjge  we//-. 


Longi+udlnal  Sec+ion 


Turv 


JjKf- 


TCKWvJ  , 

End  Elevation 
FIG.  1.     RELATIVE  DIMENSIONS  OF  R.-VTING  BOX 


the  continuous  shifting  of  their  ratings  due  to  the 
accumulation  of  sand  and  gravel  above  or  below  the 
flumes.  This  was  accomplished  by  throttling  the  flow 
through  the  flume  at  the  lower  end  by  means  of  wings 
projecting  into  the  flume  at  right  angles  to  the  sides, 
the  opening  between  the  wings  being  in  general  one-half 
of  the  original  width  of  the  flume.  The  results  obtained 
from  these  modified  flum.es  were  very  satisfactory. 
The  shape  of  the  rating  curves  was  much  improved 
and  the  ratings  were  apparently  permanent.  These  re- 
sults, together  with  the  Cone  experiments  referred  to, 
indicated  that  a  simple  and  cheap  measuring  box  de- 
signed on  this  principle  could  be  constructed  of  native 
lumber  and  operated  successfully  in  the  silt  laden  canals 
of  the  Uintah  Basin.     A  number  of  small  boxes  were 


'ARISON  OF  OBSERVED  VALUES,  RATING  BOX 
EXPERIMENTS:     Q   =  3.69  Lm^- 

a  distance  equal  to  the  width  of  the  box  upstream  from 
the  notch. 

In  order  to  accurately  rate  the  box  and  determine  the 
formula  for  discharge  through  it,  a  field  laboratory  was 
set  up  under  authorization  of  A.  J.  Charles,  project  engi- 
neer, Uintah  Irrigation  Project.  This  consisted  of  a 
90-deg.  V-notch  weir  by  which  the  discharge  could  be 
measured,  a  flume  with  a  2-ft.  drop  near  its  lower  end 
in  which  the  experimental  boxes  could  be  built,  and  a 
gate  below  this  drop  by  means  of  which  the  notch  could 
be  submerged  and  the  effects  of  submergence  studied. 
Heads  were  measured  in  stilling  wells  with  hook  gages. 
Four  different  boxes  were  rated  whose  nominal  widths 
were  2,  3,  4  and  5  ft.  respectively,  the  width  of  the 
notch  or  opening  being  one  half  the  width  of  the  box  in 
each  case.  The  bo.xes  were  constructed  of  unfinished 
lumber,  the  notches  being  formed  at  the  2-ft.  drop  by 
nailing  2-in.  planks  on  the  end  of  the  box,  edges  ver- 
tical, each  overlapping  the  end  of  the  box  one-fourth  the 
box  width.  The  floor  of  the  box  was  level  and  the  sides 
vertical.    The  notches  were  square-edged  but  not  bevelled. 

The  head  on  the  V-notch  was  measured  on  a  hook 
gage  and  the  discharge  of  the  notch  computed  by  King's 
formula.  Simultaneous  readings  of  the  gages  were 
made  for  each  observation  and  the  flow  through  the 
set-up  kept  constant  during  the  interval.  The  observed 
data  are  given  in  the  accompanying  table. 

For  the  determination  of  the  formula  of  flow  the 
data  were  plotted  by  logarithmic  co-ordinates,  Fig.  2, 
straight-line  graphs  resulting.  Each  size  of  box  gave  a 
different  slope  and  intercept,  showing  the  discharge  to 
be  not  strictly  proportional  to  the  width  of  the  notch. 
It  was  found  possible,  however,  to  adjust  a  single  line  to 
all  experiments  and  still  keep  within  the  practical  limit 
-  of  error.  This  line  is  represented  by  the  equation, 
Q  =  3.69  L/f,"°  in  which  Q  is  the  discharge  in  second- 
feet,  L,  the  width  of  the  notch  in  feet,  and  H,  the  head 
on  the  notch  measured  a  distance  equal  to  the  width  of 
the  box  above  the  notch.    A  rough  equation  for  field  use. 
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easy  to  remember  and  also  to  compute  is  Q  =  3.7  LW. 
Observations  were  also  made  to  study  the  effect  of 
various  modifications  of  the  standard  entrance  condition 
on  the  rating  of  the  box,  and  to  determine  the  effect  of 
submergence  of  the  notch  by  tail-water.  The  results 
show  that  considerable  interference  with  the  free  en- 
trance of  water  into  the  box  is  permissible  with  only  a 
slight  error  in  the  discharge.  A  submergence  of  the 
notch  up  to  0.2  ft.  has  no  practical  effect  on  the  box 
rating.  Conclusions  drawTi  from  all  of  the  experiments 
may  be  summarized  as   follows: 

1.  The  formula,  Q  =  3.69  LH,^'^  gives  the  discharge 
of  the  box  up  to  a  head  equal  to  the  width  of  the  notch. 

2.  In  only   5  of  the   134   observations   made   under 
standard  conditions,  do  the  discharges  computed  by  the 


New  Department  of  Surveying  at 
University  of  Michigan 

A  separate  diploma  department  of  geodesy  and  sur- 
veying, distinct  from  but  connected  with  the  engineer- 
ing department,  was  authorized  in  December,  1921,  by 
the  engineering  college  of  the  University  of  Michigan. 
This  action  was  based  on  the  conclusion  that  the  proper 
schooling  of  the  surveyor  requires  much  more  time  than 
that  allotted  to  surveying  in  the  regular  civil  engineer- 
ing course.  This  new  system  was  described  at  the 
recent  annual  meeting  of  the  Illinois  Society  of  Engi- 
neers, by  Thomas  J.  Mitchell,  assistant  professor  of 
surveying  at  the  University  of  Michigan,  who  stated 
that   the   definite  field   of  surveying  has   been  almost 
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formula  differ  from  the  observed  discharges  by  more 
than  0.10  second-feet. 

3.  Metal  and  wood  contraction.s  give  the  same  rating. 

4.  No  difference  in  the  rating  of  boxes  of  a  length 
either  3  or  4  times  the  width  could  be  detected  in  the 
cases  of  the  2-  and  3-ft.  boxes.  In  the  ca.se  of  the  4-ft. 
box  the  discharge  was  somewhat  lower  for  the  .^hort  box. 

5.  A  slight  change  in  the  ratio  of  notch  width  to  box 
width  does  not  materially  affect  the  rating. 

G.  Submergence  decreases  the  discharge  but  it  re- 
quires a  submergence  of  2.5  per  cent  of  the  head  to  de- 
crease the  apparent  discharge  .'5  per  tent. 

7.  It  refiuires  material  obstruction  at  the  entrance  to 
appreciably  change  the  rating. 

A  great  many  of  thc^e  boxes  have  been  installed  in  the 
Uintah  Ba.MJn  during  the  past  three  seasons,  replacing, 
in  many  instances,  Cippoletti  weirs  which  it  was  impos- 
Bible  to  maintain,  and  their  use  has  .'solved  a  trouble- 
some problem  in  the  task  of  distribution  of  water. 


entirely  neglected  by  engineering 
schools.  The  following  is  a  brief 
abstract  of  Mr.  Mitchell's  paper: 
When  we  compare  American 
with  European  practice,  we  be- 
come impressed  with  the  gap  that 
our  universities  have  allowed  to 
develop.  In  almost  every  civilized 
country,  surveying  in  its  broadest 
significance  is  considered  an  im- 
portant and  high  class  profession 
interested  in  the  application  of 
In  many  places  in  Europe  separate 


science  to  its  problems 

schools  arc  maintained  for  the  study  and  research  of  geodesy 
a  branch  of  surveying.  Apparently  the  European  idea  is 
that  surveying  is  a  separate  profession  not  intimately  con- 
nected with  engineering,  but  that  its  practitioners  rank 
equal  to  or  higher  than  engineers. 

The  present  demands  for  men  with  such  a  training  as  it 
is  purpo.ied  to  give,  are  many  and  definite.  Massachusetts 
is  engaged  in  a  resurvey  and  some  counties  in  Michigan 
are  planning  resurvcys.  The  work  of  the  General  Land 
Office  has  been  completely  reformed.  There  is  a  demand  for 
men  qualified  hy  training  to  assume  leadership.  The  srirnre 
of  geodesy  has  been  largely  confined  to  such  federal  depart- 
ments as  were  able  to  train  their  own  men.  Now  many 
of  our  cities  have  reached  .nuch  a  size  that  surveys  on 
plane  co-ordinates  are  inadequate  and  misleading.  Business 
interests  arc  yearly  becoming  more  insistent  in  their  de- 
mands for  complete  topographic  n.aps  of  the  nation.  It 
will  be  necessary  to  train  men  to  oc  upy  this  field  and  this 
training  seems  to  be  a  public  service  obligatory  on  the 
ur.ivarsities.  Already  demands  for  special  short  courses 
have  been  made  by  practicing  surveyors. 
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Two  Committees  Charge  Knickerbocker  Collapse 
To  Twisting  Failure  Of  Truss  End 


Substantially  identical  conclusions  as  to  the 
cause  of  the  great  Washington  theater  disaster 
of  Jan.  28  have  been  reached  by  tivo  independent 
investigating  bodies:  a  committee  of  the  Wash- 
ington chapter  of  the  American  Association  of 
Engineers,  and  a  board  appointed  by  the  Asso- 
ciated General  Contractors.  The  reports  sub- 
mitted by  these  committees  are  summarized  below, 
in  greatly  condensed  form-.  The  results  of  the 
official  investigaiion,  carried  out  for  the  District 
Attoryiey  by  a  board  of  engineers  of  the  War  and 
Navy  departments,  have  not  yet  been  made  pub- 
lic, but  it  is  known  that  the  board  attributed 
the  roof  collapse  to  the  faihire  of  a  minor  beam 
support — the  wall  bearing  of  purlin  21.     In  dis- 


agreement with  this  view,  the  two  reports  here 
presented  find  that  the  north  end  of  the  main  truss 
failed  by  twisting  due  to  defective  design.  This 
part  of  the  triiss  was  on  the  verge  of  failure 
before  the  collapse;  the  added  snow  load  in  the 
heavy  storm  of  Jan.  28  uas  the  last  straiv. 

Discussing  the  question  of  responsibility  for  this 
vital  defect  and  others  almost  as  serious,  tlve  two 
reports  place  the  blame  on  the  architect  a,nd  the 
steel  fabricator,  the  latter  having  prepared  the 
design  of  the  framework.  Emphasis  is  placed  on 
the  fact  that  municipal  approval  of  plans  and  in- 
spection of  work  does  not  relieve  the  architect 
of  full  responsibility  for  adequacy  and  safety  of 
his  structures. 


TWO  organizations,  the  Washington  chapter  of  the 
American  Association  of  Engineers  and  the  Asso- 
ciated General  Contractors,  have  been  at  work  for  six 
weeks  past  investigating  the  Knickerbocker  moving- 
picture  theater  roof  collapse  in  Washington  on  Jan.  28. 
The  investigations  were  completed  and  reports  pre- 
sented within  the  past  two  weeks.  While  they  diverge 
considerably  in  detail,  their  findings  of  cause  are  sub- 
stantially identical:  twisting  failure  of  the  north  end 


defects,  even  if  the  particular  failure  of  Jan.  28  had  not 
then  occurred. 

Both  reports  take  up  quite  specifically  the  question 
of  professional  responsibility.  They  place  primary 
blame  on  the  architect.  The  A.  G.  C.  board  exculpates 
the  contractor,  while  the  A.  A.  E.  committee  holds  that 
he  might  have  been  expected  to  discover  the  faults  of 
the  structure.  Both  indicate  that  building  supervision 
and    inspection    should    not    be    expected    to    discover 


KXIi 


V  i:  I ; 


u  TTrEATER:   WALL  CONSTRUCTION  CRITICISED  EY  CONTR  \i  T01;<    i^OM.MITTEE 


Curved  bearing  wall  on  Culumbia  Hoad  eWe  of  auditorium. 
This  wall  was  cut  up  by  many  frindCTrr  ooening-s,  intended  foi 
exterior  effect.  At  the  lig'/it  colcrfHl  ponion  of  the  wall  th^• 
main  roof  truss  was  spaueiL  nringins  to  bear  a  concentrated 
load  of  more  th«n  00  torus.  The  ^ail  at  this  point  was  found 
5  in.  out  of  plumb  after  tha  accident. 


Interior  view.  The  u5-ton  truss  load  was  carried  on  the  hollow- 
tile  wall  at  the  left.  The  proscenium  wall  in  the  background 
contains  at  the  top  the  seats  of  three  roof  beams,  22,  23  and  24. 
the  first  of  which  w-as  charged  in  the  expert  testimony  at  the 
inquest  with  being  one  of  the  first  members  of  the  roof  to  fall. 


of  the  main  truss,  due  to  defective  design.  The  A.  G.  C. 
committee  shows,  moreover,  that  other  explanations  or 
findings  of  cause  are  untenable  and  in  conflict  with  fact. 
Looking  aside  from  the  immediate  cause  and  the 
events  during  the  collapse,  the  A.  A.  E.  committee 
also  presents  the  results  of  an  analysis  of  the  struc- 
ture, listing  the  defects  of  design  and  the  numerous 
divergences  from  building  law  requirements.  The  con- 
ditions found  are  such,  according  to  both  reports,  as 
to  have  made  failure  of  the  structure  almost  inevitable 
at  some  time,  by  reason  of  sonie  combination  of  the 


and  prevent  all  the  faults  or  remedy  the  defects 
in  de.sign  resulting  from  inadequate  performance  of 
the  architect's  function.  Registration  of  architects, 
engineers,  and  builders  with  the  local  building  depart- 
ment, with  penalty  of  suspension  or  revocation,  is 
recommended  by  the  A.  G.  C.  committee.  :n  line  with 
recommendations  made  some  years  ago  by  the  New  York 
Building  Department. 

The  investigation  for  the  Associated  General  Contrac- 
tors was  carried  on  by  Rudolph  P.  I^Iiller,  former  .super- 
intendent  of  the  Building  Department  of  Manhattan, 
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New  York  City ;  James  Baird,  vice-president  of  George 
A,  Fuller  Co.,  Washington;  Guy  Mason,  attorney, 
Washington;  W.  P.  Christie,  research  engineer  of  the 
A.  G.  C.  The  committee  of  the  Washington  Chapter 
of  the  American  Association  of  Engineers  consisted  of 
Nolan  D.  Mitchell,  W.  G.  Noll,  L.  M.  Neel,  W.  A.  Slater, 
J.  A.  Cliff. 

General  Facts — For  the  general  facts  of  the  construc- 
tion of  the  building  and  of  its  collapse  reference  may 
be  made  to  Engineering  News- 
Record  of  Feb.  2  and  Feb.  9. 
Briefly  stated,  the  theater, 
which  was  built  in  the  early 
part  of  1917  and  was  opened 
in  the  summer  of  that  year, 
was  of  roughly  triangular 
shape  and.  was  roofed  with  a 
3-in.  concrete  slab  carried  by 
I-beams  spaced  9J  ft.  apart 
and  resting  on  a  framework  of 
trusses.  The  main  supports 
were  two  interior  columns 
(.there  were  also  two  short 
balcony  columns)  and  the 
walls  themselves  (see  plan. 
Fig.  2).  The  truss  supports 
on  the  walls  were  nearly  40  ft. 
above  ground.  The  walls  them- 
selves were  of  hollow  tile 
(with  vertical  cells),  except 
the  south  wall,  which  was  of 
brick.  The  curved  wall  along 
Columbia  Road,  which  is  of 
primary  interest,  w:is  22  in. 
thick,  composed  of  18  in.  of 
tile  and  4  in.  of  facin<?-  brie!: 
and  limestone.  The  entire  roof 
of  the  seating  space  fell  dur- 
ing a  performance  on  Jan.  28, 
when  a  heavy  snowstorm  was 
raging  and  some  24  in.  of 
snow  had  already  fallen.  While 
the  seating  capacity  was  over 
1,800,  only  about  300  specta- 
tors were  in  the  theater;  of 
these  97  were  killed  and  more  than  100  were  injured. 

How  the  Roof  Failed — From  study  of  the  wreckage, 
the  American  Association  of  Engineers'  committee  finds 
the  explanation  of  the  collapse  in  the  following  sequence 
of  events: 

Under  the  normal  loading  of  trus3  Til,  there  would 
have  been  sufficient  deflection  to  cause  the  lower  chord  of 
the  tru.s.s  to  twist  sliKhtly  at  its  point  of  support  In  order 
that  a  bearing  be  secured  by  both  channels  of  the  lower 
chord.  This  twist  would  put  a  bend  in  the  i-in.  gusset 
plate  which  formed  the  only  connection  between  the  lower 
chord  and  the  end  post.  The  eccentricity  thus  set  up  may 
have  been  Increased  by  contraction  of  the  truss  due  to 
changes  in  temperature,  or  by  any  tendency  of  the  wall 
support  to  move  outward.  It  is  not  only  possible  but  very 
probable  that  such  a  tendency  existed.  Any  local  settle- 
ment of  the  footings  under  the  points  where  the  loads  were 
concentrated  would,  on  account  of  the  cun'ature  of  the 
wall,  have  the  effect  of  throwing  the  top  of  the  wall  out- 
ward. Another  possible  factor  may  have  heiTi  the  inclina- 
tion of  the  roof  near  the  support  of  truss  Til,  which  would 
cause  a  laree  outward  thrust  of  the  wall  when  either  the 
main  truss  or  purlins  20  and  21  deflected. 

With    the   gusset   plate   between    the    end    post   and 


lower  chord  of  truss  Til  already  stressed  nearly  to  its 
yield  point,  the  very  slight  additional  load  of  snow  prob- 
ably was  sufficient  to  bend  it  to  such  an  extent  that  the 
end  of  the  truss  was  thrown  completely  off  its  seat,  not 
by  slipping  but  by  the  buckling  of  the  gusset  plate  and  the 
twisting  of  the  lower  chord  of  the  tniss  until  it  rolled 
off  the  I-beam  seat,  thus  precipitating  the  failure  of  the 
entire  roof  by  dragging  all  the  other  trusses  with  it. 

As  the  roof  started  to  fall  at  the  north  end,  it  apparently 
pivoted   about   a   horizontal   axis   approximately    east  and 
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V.Trious  cnRinPors  havp  clnir(?(<l  Iho  f.TlIurc-  to  liintlinp;  or  ImckliMK  "f  lii»^im  n,  between  ml 
umn  C2  and  C3,  lo  failure  of  the  wall  seal  of  beam  21  pulling  beam  Vi  off  It.i  seat  with  the  lesiil 
ti  at  tius."  Ti:;  biickkd.  and  to  breaklnp  of  tht-  roof  slab  betwwn  beams  21  and  22  with  the  .sami 
rf.sult.  Th.-  .\.  A.  K.  -.ind  .\.  O.  C.  report.')  find  that  the  main  truss,  TU,  failed  at  Its  wall  en< 
and  twisted  oft  Its  seat,  due  to  defective  design. 


the 


west  through  the  top  of  the  angle  strut  over  column  C2, 
while  the  top  of  the  column  moved  toward  the  south  as  the 
north  end  of  the  truss  fell.  At  the  same  time  a  southerly 
motion  was  given  to  all  parts  of  the  roof  as  it  fell.  That 
the  roof  had  such  a  motion  during  its  fall  is  evident  from 
the  scoring  of  most  of  the  seat  beams  supporting  trusses 
T12,  T13,  T14  and  T16  at  the  east  (18th  St.)  wall  and 
from  the  diagonal  abrasion  marks  indicating  where  the 
walls  were  scraped  by  the  ends  of  the  falling  trusses  and 
purlins.  This  southerly  motion  was  no  doubt  aided  by  an 
initiai  inclination  of  column  C2,  but  the  amount  of  this 
inclination  (1  in.  in  the  height  of  the  column)  could  not 
have  been  sufficient  to  start  the  collapse. 

End  of  TrvsK  Crippled — The  committee  sketches  the 
distortion  of  the  end  portion  of  the  main  truss.  Til, 
prior  to  and  during  its  un.seating  (Fig.  3).  It  explains 
the  distorting  effects  thu."*: 

On  account  of  its  skew  bearing,  it  will  be  seen  that  the 
slope  of  the  bottom  chord  (exaggerated  in  the  sketch)  due 
to  the  center  deflection  of  the  truss,  caused  an  inclination 
of  the  top  of  the  bottom  chord  toward  the  east,  in  order 
to  bring  the  cast  channel  of  the  two  forming  this  chord 
into  hearing  upon  the  I-beam  seat.  As  the  actual  deflection 
of  truss  Til  is  not  known,  it  is  not  possible  to  determine 
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just  how  great  was  the  inclination  of  the  channels.  How- 
ever, with  a  deflection  of  the  truss  of  1  in.,  the  inclination 
of  the  bottom  chord  channels  would  cause  a  bending  of  the 
gusset  plate  producing  an  eccentricity  e  of  nearly  0.1  in., 
under  which  the  sum  of  the  computed  direct  and  bending 
stresses  would  be  close  to  the  yield  of  the  steel.  From  in- 
dependent sources,  statements  from  workmen  have  been 
reported  that  after  erection  there  was  a  deflection  of  the 
truss  Til  of  3  or  4  in.  The  eccentricity  e  presumably  would 
be  proportional  to  the  deflection  of  the  truss,  and  the  sig- 
nificance of  such  a  deflection  will  be  apparent.  Under  such 
critical  conditions  any  other  influence  tending  to  increase 
the  eccentricity  would  be  almost  certain  to  result  in  crip- 
pling of  the  gusset  and  lower  chord  of  the  truss.     As  it 


FIG.  3.  DISTORTION  CONDITION.S  AT  COLUMBIA  ROAD 
(NORTH)  END  OF  MAIN  TRUSS  Til 
Sketched  by  A.  A.  E.  Committee.  The  deflected  position  of  the 
truss  on  its  seating  beam  in  the  wall  is  sketched  at  the  left  to 
exaggerated  scale.  Following  this,  the  deduced  sequence  ot  dis- 
tortion is  indicated.  Sketch  at  right  shows  the  present  condition 
of  the  north  end  ot  the  bottom  chord. 


actually  occurred,  the  east  flange  on  the  bottom  of  the 
lower  chord  was  bent  upward  against  the  web  of  the 
channel,  while  the  west  flange  was  not  bent  upward  at 
all  at  the  end.  The  upper  flange  on  the  west  side  was  bent 
down  nearly  against  the  web.  The  corner  of  the  cover 
plate  was  bent  upward.  If  the  truss  had  slipped  off  its 
seat  it  would  be  expected  that  the  east  flange  would  be 
undisturbed  and  the  west  flange  would  be  bent  upward. 

All  the  phenomena  together  are  almost  positive  evidence 
that  in  falling  the  lower  chord  of  truss  Til  rolled  and 
did  not  slip  (at  least  until  the  later  stages)  off  its  seat. 
Not  only  is  this  true,  but  an  upward  crimping  of  about 
J  in.  which  occurred  in  the  west  flange  of  the  lower  chord 
at  approximately  the  edge  of  the  bearing  shows  that  there 
must  have  been  an  extremely  heavy  pressure  at  the  point 
where  the  west  channel  bore  upon  the  edge  of  the  I-beam. 
This  evidence  of  pressure  is  exactly  what  would  be  called 
for  by  the  behavior  just  described,  and  is  a  strong  indi- 
cation that  it  occurred  at  the  beginning  of  the  failure 
and  not  as  an  aftereffect.  It  is  not  improbable,  however, 
that  the  final  stages  of  the  crippling  may  have  been  com- 
pleted only  when  the  end  of  the  truss  struck  the  floor. 

The  evidence  seems  clear  that  truss  Til  started  to  fall 
before  beam  21  fell.  At  the  point  at  which  beam  21  framed 
into  the  top  chord  of  truss  T12,  the  north  flange  of  that 
chord  is  buckled  upward.  Careful  examination  shows  the 
marks  of  the  web  of  beam  21  on  the  bottom  of  the  flange, 
indicating  quite  clearly  that  as  truss  Til  fell,  beam  21  acted 
as  a  lever  prying  the  north  flange  of  the  top  chord  of  the 
truss  upward.  Additional  evidence  is  found  in  the  fact 
that  the  gouge  caused  by  the  bearing  of  the  web  of  the 
beam  extends  around  the  edge  of  the  flange  of  the  north 
angle  and  a  short  distance  back  from  the  edge  on  the  top; 
this  latter  gouge  apparently  was  caused  by  a  small  piec 
of  metal  which  in  coping  beam  21  was  left  directly  above 
the  web  of  the  beam.  This  gouging  of  the  flange  could 
h^ve  been  caused  only  by  truss  Til  falling  before  purlin 
21  fell. 

Further  evidence  that  the  north  end  of  the  purlin  did 
not  fall  before  the  south  end  fell  is  afforded  by  the  move- 
ment of  the  proscenium  wall  to  the  north,  due  apparently  to 
the  thrust  of  the  inclined  purlins.  This  movement  of  the 
walls  as  measured  under  the  roof  slab  over  the  stage  was 


%  in.  at  the  junction  of  the  proscenium  wall  with  the  Co- 
lumbia Road  wall,  li  in.  at  the  beam  seat  for  purlin  22, 
and  I  in.  at  the  seat  for  purlin  23.  No  movement  was 
found  at  the  seat  for  beam  24. 

The  committee  concludes  that  the  failure  started  at  the 
north  end  of  truss  Til,  from  the  causes  set  forth  in  the 
preceding-  paragraphs. 

.4.  G.  C.  Board's  Finding  of  Cause — Substantially  the 
same  sequence  of  events  is  found  by  the  investigating 
board  of  the  Associated  General  Contractors.  This 
board  states  that  the  J-in.  gusset  plate  between  end 
post  and  upper  chord  of  the  main  truss,  which  fur- 
nished the  only  lateral  stiffness  of  the  heavj-  upper 
chord,  buckled  to  the  west,  and  the  lower  chord  where 
it  rested  on  the  wall  without  reinforcement  for  bearing 
stresses  and  eccentricity  was  crushed  and  tilted  under 
a  combination  of  tension,  compression  and  twisting 
stress.  More  specifically,  the  committee  recites  the 
conditions  and  actions  thus : 

The  actual  roof  load  greatly  exceeded  the  design  load; 
the  main  truss  was  reduced  about  9  in.  in  depth  from  the 
original  design,  and  its  moment  plates  were  neither  butted 
together  nor  spliced.  These  factors  all  produced  excessive 
downward  deflection  of  that  truss.  This  deflection,  acting 
on  the  skew  bearing,  created  a  thrust  at  the  Columbia 
Road  wall  v;hich  tended  to  push  the  wall  outwardly  and  to 
twist  the  bottom  chord  of  the  truss.  Either  of  these  move- 
ments, occurring  in  but  a  small  degree,  was  capable  of 
unseating  the  truss,  as  its  bearing  perpendicular  to  the 
wall  was  only  6  in.  and  parallel  to  the  bottom  chord  8  in. 
To  resist  this  twisting  force  the  only  stiffness  provided 
was  that  of  a  l-\n.  gusset  plate  and  of  the  bottom  chord 
in  the  first  panel.  The  batter  post  could  contribute  noth- 
ing, as  its  rigidity  was  in  turn  limited  by  a  J-in.  gusset 
at  its  upper  end.    Thus,  the  bottom  chord  from  the  twist- 


FIG.  4.     WALL  PLATE  ON  WHICH  BEAM  22  W.\S  SEATED 

Expert  testimony  at  tlie  inquest  attributed  the  collapse  to  beam 
•12  being  pulled  off  its  wa'l  seat  laterall,\  i  to  llie  left).  According 
to  tlie  X.  G.  C.  board  the  spilled'  cement  which  outlines  the 
original  position  of  the  beam  on  tlu-  steel  wall  plate  tails  to  show 
marks  such  as  lateral  sliding  of  the  bi-anj    would   have  caused. 


ing  force  alone  was  probably  in  a  hazardous  condition. 
Furthermore,  the  two  12-in.  channels  forming  this  member 
extended  beyond  the  gusset  plate  with  their  webs  un- 
supported, forming-  an  eccentric  bearing.  These  webs 
therefore  took  practically  the  full  bearing  load  of  the 
truss  and  the  stress  from  its  eccentric  bearing  a.s  well  as 
the  twisting  force.  Under  such  a  combination  of  stresses. 
failure  in  the  bottom  chord  or  bearing-  was  at  some  time 
almost  inevitable.  A  condition  existed  that  would  have 
been  dangerous  with  a  thoroughly  adequate  wall,  and  when 
with  this  was  combined  a  thin  wall  badly  cut  up  by  open- 
ings, a  condition  must  have  existed  which  awaited  but  an 
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additional  load,  a  measure  of  vibration,  or  fatigue  of  the 
overstressed  metal,  to  result  in  a  collapse. 

The  additional  load  and  probably  the  vibration  and 
fatigue  were  present  when  the  roof  gave  way.  A  snow  load 
of  some  12  or  13  lb.  per  sq.ft.,  or  about  16  per  cent  of  the 
dead  load  (computed  from  precipitation  recorded  by  the 
U.  S.  Weather  Bureau),  exclusive  of  possible  drifting,  and 
the  heaviest  since  completion  of  the  building,  was  on  the 
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FIG.  5. 


TWISTED  NORTH  EXD  OF  BOTTOM  CHORD  OF 
M.VIX  TRUSS 


The  end  piece  of  the  trus.i  has  been  placed  in  a  vpitiral  po.sition 
indicated  bv  the  web  niemb.is  at  tlie  first  pa.ul  l>oinl^  Tlw  -nd 
of  the  rlioid  in  the  foreground  is  twisted  moie  tlKin  S"  ''•I-'';,''.-''' 
with  its  top  flange  forced  down  eastward.  Tlie  ends  of  th<'  l-->"- 
channels,  which  had  no  connection  or  .staying  for  8  In.  from  the 
end.  carried  a  load  of  o'l  ton.s  when  the  truss  was  in  .<ien,-lce. 

roof.  Vibration  from  passing  street  cars  had  been  noted 
on  the  structure  and  was  doubtless  accentuated  at  time-; 
by  a  double  8-ft.  ventilating  fan  canned  on  the  roof.  The 
snow  load  which  increased  the  dead  load  at  the  north  end 
of  the  main  truss  some  15,000  lb.  was,  so  to  speak,  the  last 
straw  in  destroying  equilibrium  at  the  .support.  It  un- 
doubtedly provided  the  additional  stress  necessary  either 
to  buckle  and  twist  the  member  resting  on  this  bearing, 
or  to  buckle  the  gusset  plate  above. 

When  the  web  of  the  east  channel  of  the  bottom  chord 
buckled,  thr-  top  of  that  member  (not  the  wh6le  truss)  was 
twisted  eastward,  thus  unlining  the  batter  post,  and  moving 
the  center  of  stresses  off  the  bearing.  With  the  bottom 
chord  in  hi---  condition  only  the  lateral  stiffness  of  the 
wall  coulfl  prevent  the  truss  from  sliding  off.  This  stiffness 
■he  wall  did  not  have.     It  was  pushed  outward  about  5  in. — 

ifficicnt  to  break  both  its  bond  with  the  stase  wall,  to 
'.leak    the    stage   wall    itself,   and    to    allow    the    truss    to 

■irop. 

Whether  the  gusset  plate  or  the  bottom  chord  channel 
failed  first  is  immaterial,  as  either  action  would  have 
•rought  about  the  other  and  would  have  thrown  the  batter 
l>'i.<it  out  of  line.  Once  this  member  was  displaced,  collapse 
re.ndily  followed. 

\o  failure  of  an  auxiliary  truss  was  essential  to  unseat 
l.e  main  truss,  and  no  failure  of  a  beam,  as  they  were 
■  dually  erected,  is  believed  to  have  been  capable  of  caus- 
ing a  failure  in  the  auxiliary  truss  Tr2.  In  no.  member  of 
the  steel,  except  the  bottom  chord  mentioned,  has  any  evi- 
dence of  failure  between  supports  and  before  f.-lling  been 
found.  Collapse  throu/h  a  succession  of  preliminary  fail- 
ures seems  highly  innrobablo  in  view  of  the  difficulty  ex- 
perienced in  efforts  to  cause  collapse  wlu-n  demolishing 
structures. 
Official  Explanations  Untenable — A  careful  analysis  of 


other  theories  of  the  failure  is  pre.sented  by  the  A.  G.  C. 
board.  The  first  of  these  is  the  explanation  offered  by  a 
board  of  army  and  navy  engineers  which  served  as  inves- 
tigating authority  to  the  district  attorney.  This  report 
attributed  the  failure  to  primary  failure  of  the  wall  bear- 
ing under  beam  21,  by  a  combination  of  slipping  off 
(after  outward  movement  of  the  wall)  and  crushing  of 
the  tile.  According  to  this  theory  this  beam  in  falling 
pulled  beam  22  sideways,  westwaid.  off  its  wall  bearing; 
the  two  beams  in  falling  broke  the  bolts  by  which  they 
were  fa.stened  to  the  top  chord  of  truss  T12,  and.  this 
truss  being  thereby  freed  also  from  the  opposite  purlin 
beams,  it  buckled  and  fell,  pulling  the  main  truss  off  its 
wall  support  and  dropping  the  entire  roof. 

The  A.  G.  C.  board  finds  this  explanation  incompatible 
with  the  facts.  At  wall  bearing  22,  cement  which  was 
.spilled  on  the  bearing  plate  at  the  time  of  construction 
was  not  disturbed  along  the  west  side  of  the  Ijeam,  and 
a  piece  of  tile  projecting  from  the  wall  could  not  have 
remained  in  place  had  the  beam  moved  westward.  The 
sharp  upward  buckling  of  the  top-chord  flanges  of  truss 
T12  where  the  beams  framed  into  it,  and  marks  made 
on  the  under  side  of  the  top  chord  by  the.se  beams, 
"could  have  been  made  only  by  a  scissors  action  from 
each  pair  of  beams  as  the  truss  preceded  them  in  its 
fall."  A  break  in  one  flange  of  the  top  chord  of  T12 
is  described  as  a  clear  tension  failure  resulting  from 
this  scissors  action.  Moreover,  "if  beams  21  and  22 
had  dropped  from  their  wall  supports  and  broken  their 
truss  connections,  the  first  sign  of  collapse  should  have 
been  the  appearance  of  their  north  ends  as  they  broke 
through  the  ceiling.  This,  according  to  eye  witnesses, 
did  not  take  place." 

Slab  Failure  Theory — A  somewhat  similar  explana- 
tion by  one  army  officer  goes  farther  back  and  assumes 
that  a  breaking  of  the  roof  slab  pulled  beams  21  and 
22  towards  each  other  and  off  their  supports.  The 
board,  however,  finds  that  at  this  point  the  slab  was 
probably  stronger  than  elsewhere;  that  breaking  of  the 


FIG.  6.     NORTH   liATTKR  I'O.^T  OF  iMAlN  TKIS.'^ 

.Vt  front,  coniiertliiii  to  lop  i  lioi  d  ;  the  angle.*  on  th>'  lower  nlUf 
of  the  gusset  ate  thf  connection  antth's  for  tin'  lop  chord  of 
trUMK  T12.     There  l.s  no  connecKon  of  tln'  covii    plates  at  the  hip. 

slab  could  not  have  pulled  the  beams  toward  each  other; 
and  that  since  in  the  southeast  corner  of  the  building  a 
large  .slab  of  the  ri)of  is  still  holding  together  unsup- 
ported, the  suggested  action  appears  unlikely. 

Column  Failure  Theory — A  published  article  by  a 
structural  engineer  charged  the  failure  to  bending  of 
purlin  41  and  crippling  of  the  main  roof  column  (C2». 
The  column  failing,  presumably  through  overloading,  it 
allowed  the  south  end  of  the  main  truss  to  drop,  pulliiiH 
the  north  end  from  the  wall.  This  explanation  is 
rendered  untenable  by  thi   fact,  among  others,  that  the 
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column  underwent  no  distortion  through  the  collapse. 

Architect's  Theory — According  to  the  architect  of  the 
theater,  a  weakness  in  the  steel  of  the  top  chord  of 
truss  T12,  just  where  beam  22  was  attached,  caused 
the  truss  to  buckle  here,  pushing  the  beams  north  of  it 
into  the  stage  wall,  and  thus  allowing  truss  T12  to  pull 
the  main  truss  from  its  bearing.  However,  the  stage 
wall  shows  no  evidence  of  the  beam  having  punched 
through  the  hollow  tile  at  the  beam  end. 

Gusset-Plate  Failure  Theory — One  theory  advanced 
places  the  origin  of  failure  in  the  gusset  plate  connect- 
ing the  top  chord  of  the  main  truss  with  the  north 
batter  post.  Buckling  of  the  truss  at  this  point  caused 
the  top  of  the  post  to  move  westward,  thus  throwing  the 
main  truss  out  of  line  and  pulling  truss  T12  from  its 
bearing  in  the  east  wall.  The  board  finds  that  truss 
T12  did  not  fall  early  in  the  collapse,  however. 

Structv.re  Had  Many  Weaknesses — A  full  review  of 
the  many  weaknesses  and  defects  of  the  structure  is 
given  by  the  A.  A.  E.  committee.  It  finds  that  the  roof 
slab,  with  a  working  stress  of  16,000  lb.  per  sq.in.  (the 
reinforcement  had  a  yield-point  of  73,000),  had  a  total 
capacity,  dead  and  live  load,  of  only  23  lb.  per  sq.ft., 
while  the  actual  load  was  about  75  lb.  But  no  evidence 
was  found  in  the  wreckage  that  the  slab  failed  until 
after  the  failure  had  started  elsewhere. 

Steelwork  Overstressed  and  Unbraced — Inadequate 
proportioning,  bad  details  and  lack  of  bracing  charac- 
terized the  steel  roof  structure,  the  A.  A.  E.  committee 
reports.  The  main  roof  truss  was  actually  made  9  in. 
less  in  depth  than  the  stress  sheet  shows,  as  the  6i-ft. 
designed  depth  was  actually  made  the  overall  depth  of 
the  truss.  The  cover  plates  of  its  chords  were  not 
spliced  or  even  butted,  and  as  a  r«sult  there  was 
pronounced  weakness  with  respect  to  buckling  between 
the  points  where  the  lateral  trusses  were  attached. 
Assuming  no  support  of  the  top  chord  of  the  main  truss 
by  the  roof  slab,  tht  slenderness  ratio  of  the  chord 
channels  between  these  points  was  184,  and  the  allow- 
able unit  stress  4,510  11.  per  sq.in.,  whereas  the  actual 
compression  in  the  chord  reached  20,000  lb.  per  sq.in., 
an  overstress  of  345  per  cent.  The  lateral  staying 
of  the  chord  by  the  auxiliary  trusses,  moreover,  de- 
pended entirely  on  the  friction  of  these  trusses  on  their 
wall  bearings. 

Other  characteristic  elements  of  weakness  in  the  steel 
structure  are  described: 

The  gage  lines  of  the  inclined  and  the  vertical  web  mem- 
bers always  intersected  at  the  inner  .langes  instead  of  at 
the  center-of-gravity  line  of  the  chord  channels.  At  each 
end  of  the  main  truss  the  first  two  diagonals  were  designed 
to  carry  the  same  total  stresses,  yet  ar,  their  intersection 
with  the  bottom  chord  one  of  them  v/as  provided  with 
twenty  rivets  and  the  other  with  only  .-.even.  The  prin- 
cipal feature  disclosed  by  the  computation;;  of  the  secondary 
trusses  is  that  the  rivets  were  apparently  figured  in  double 
shear,  regardless  of  the  fact  that  their  capacity  was  limited 
by  their  bearing  value  on  the  A -in.  gussets.  Compression 
members  of  these  trusses  overstressed  as  much  as  78  per 
cent  had  only  one  stitch  rivet  in  panel  lengths  of  10  ft. 
The  bracing  of  columns  C2  and  C3,  which  supported  trusses 
Til  and  T16,  was  very  defective.  Column  C2  according  to 
the  original  plan  was  entii'ely  without  bracing  from  the 
east  or  the  west.  This  lack  is  reported  to  have  been  recog- 
nized by  the  architect  during  the  erection  of  the  roof,  and 
a  10-in.  23^-lb.  I-beam  extending  horizontally  from  the  bot- 
tom chord  of  the  main  truss  Til  to  column  C3  was  added. 
Its  connection  to  column  C3  was  by  means  of  not  more  than 
two  !|-in.  bolts,  and  that  to  column  C2  was  not  more  sub- 
stantial.    That  the  end  connections  of  this  sti-ut  were  of 


little  value  in  indicated  by  the  fact  that  column  C3  benr, 
with  curvature  sharply  convex  toward  column  C2,  at  th,' 
point  at  which  the  I-beam  strut  had  been  attached,  com- 
pletely breaking  the  connections  without  crippling  the  strut. 

Examination  of  the  wreckage  showed  that  the  thickness 
of  the  plaster  on  column  C2  was  1  in.  greater  on  the  north 
side  at  the  top  than  at  the  bottom  on  the  same  side.  This 
indicates  that  the  column  must  have  been  out  of  plumb  by 
about  1  in.  at  the  time  of  plastering,  and  the  difference  was 
taken  up  in  the  plaster.  This  inclination  of  that  column 
toward  the  south  at  the  top,  while  assisting  in  a  general 
southerly  movement  of  the  roof  during  its  fall,  would  not 
be  sufficient  to  start  the  movement. 

The  committee  concludes  that  in  spite  of  the  defective 
conditions  at  the  columns  there  is  no  evidence  that  the 
failure  started  in  that  vicinity. 

List  of  Pnncipal  Defects — The  A.  A.  E.  committee 
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FIG.  7.     WALL  BEARING  AND  DISTORTION  OF  MAIN 
TRUSS    (A.   G.   C.   REPORT) 

The  weakness  of  the  upper  gusset,  connecting  the  batter  post 
to  top  chord,  is  strongly  emphasized  by  the  contractors'  committee. 

lists  the  following  features  of  the  building  as  most 
deserving  criticism: 

Support  of  main  truss  on  a  thin  wall  lacking  solidity 
and  mass. 

Support  of  main  truss  on  a  skew  bearing,  combined  with 
lack  of  stiffness  in  the  gusset  between  the  end  post  and  the 
lower  chord  of  the  truss. 

Failure  to  anchor  trusses  and  heavy  beams  into  walls. 

Scant  bearing  at  walls. 

Insufficient  section  area  and  inadequate  details  of  truss 
members. 

Inadequate  column  bracing. 

Absence  of  lateral  support  at  intermediate  panels  of  truss 
Til. 

Absence  of  diagonal  bracing  between  other  trusses. 

Inadequate  strength  of  roof  slab. 

Some  of  these  defects  are  not  believed  to  have  been 
immediately  contributory  to  the  event  of  the  collapse, 
but  "it  would  require  the  correction  of  all  those  listed 
to  convert  the  building  into  a  safe  structure." 

All  these  defects  represented  direct  violations  of  the 
District  of  Columbia  building  law.  Fifteen  violations 
-are  found  by  the  committee.  Besides  those  indicated 
in  the  preceding  comments  there  are  such  as  the  fol- 
lowing: Concrete  reinforcement  left  to  the  judgment 
of  the  contractor;  plans  filed  with  inspector  of  build- 
ings not  adhered  to;  purlin  41  overstressed  54  per  cent, 
namely  to  24,500  lb.  per  sq.in.;  bolts  instead  of  rivets 


March  30,  1922 


ENGINEERING     NEWS-RECORD 


537 


used  for  field  connections  for  trusses;  and  building  not 
rireproof. 

The  Question  of  Responsibility;  A.  G.  C.  Findings — 
Discussions  of  the  professional  and  public  responsibil- 
ity for  the  conditions  disclosed  in  the  Knickerbocker 
collapse  are  presented  by  both  reports. 

The  board  of  the  A.  G.  C.  places  responsibility  veiy 
definitely  upon  the  architect  and  the  steel  conti'actor, 
but  exculpates  the  building  department  and  the  con- 
tractor. It  presents  noteworthy  suggestions  for  im- 
provement of  building  supervision.  Essential  extracts 
are  quoted  here: 

Contractors'  Views  as  to  Responsibility 

In  the  erection  of  a  building,  particularly  a  building  to 
be  used  as  a  public  gathering  place,  all  persons  engaged 
in  designing  and  erecting  the  structure,  like  the  operators 
of  public  utilities,  are  jointly  and  severally  responsible  for 
its  safety.  The  highest  degree  of  responsibility  undoubtedly 
rests  upon  the  architect,  as  it  is  upon  him  that  an  owner 
relies  for  a  properly  constructed  building;  but  every  other 
agency  involved  in  the  project  has  an  individual  responsi- 
bility for  the  character  of  its  work. 

Municipal  approval  and  inspection  may  include,  in  some 
instances,  investigation  into  features  of  design,  but  to 
completely  check  the  design  of  each  stnicture  erected  would 
exceed  the  working  capacity  of  a  municipal  building  de- 
partment. It  would  require  a  staff  of  experts  almost  equal 
to  the  combined  forces  of  private  designers  and  would 
entail  an  expense  and  duplication  of  work  too  great  for 
a  municipality  to  bear.  Field  inspection  also  is  limited 
by  a  like  consideration  of  expense. 

In  the  case  of  the  Knickerbocker,  responsibility  for  the 
disaster  cannot  be  justly  laid  to  employees  in  the  depart- 
ment of  building  inspection,  except  in  so  far  as  it  may  be 
shown  that  an  official  or  employee  has  failed  in  his  duty 
of  apprehending  any  violation  of  the  building  code.  But 
even  if  this  is  finally  shown  to  have  occurred,  it  would 
in  no  sense  relieve  the  other  agencies  of  construction  from 
their  respective  responsibilities. 

If  any  parts  of  the  building,  built  in  accordance  with 
plans  and  specifications  as  either  drawn  or  accepted  by 
the  architect,  are  found  to  be  inadequate  or  improper,  then 
he  cannot  avoid  responsibility  for  the  condition  of  such 
parts.  Neither  can  he  disclaim  responsibility  for  violation 
of  the  plans  and  specifications,  if  laxity  in  supervision  has 
made  such  violation  possible;  though  in  the  latter  case 
the  agent  of  the  violation  should  be  held  fully  responsible 

■  his  own  acts.     The  fabricator,  on  account  of  difficulty 

securing  certain  material,  submitted  an  alternate  design 
■)f  his  own,  and  this,  it  appears,  was  approved  by  the  build- 
ing department  and  accepted  by  the  architect  upon  their 
approval.  Adoption  of  this  design  obviously  entailed  re- 
sponsibility to  the  owner  for  its  safety,  but,  on  the  other 
hand,  did  not  in  any  sense  release  the  fabricator  from  re- 
sponsibility   for   departures    from    safe    practice. 

The  steel  design  of  the  Knickerbocker  contained  serious 
departures  from  established  practice,  which  are  believed 
to  have  been  a  vital  factor  in  the  collapse,  and  while  the 
architect  may  be  culpable  for  not  checking  it,  the  fabri- 
cator, in  whom  he  relied,  cannot  escape  his  moral  rcspon- 
■ibility  for  these  departures.  In  suih  instances  the  sub- 
contractor obviously  becomes  an  agent  of  the  architect  in 
supplying  a  design,  as  well  as  an  agent  of  the  general 
contractor  in  executing  the  work. 

No  responsibility  appears  to  rest  upon  the  contractor 
by  reason  of  the  quality  of  his  work  or  any  non-compli- 
lince  with  the  plans  and  specifications;  but  by  conforming 
to  these  instruments,  as  required  in  his  conti-act,  which 
did  not  provide  for  anchoring  trusses  to  the  walls,  he  was 
made  a  party  to  infraction  of  the  building  cixle. 

It  is  the  duty  of  ownership  to  insi.-st  upon  adequate 
inspection  and  to  pay  a  fee  for  architeolural  service 
sufficient  to  provide  such  inspection.  If  the  owner  presses 
his    architect    to    reduce    this    fee    below    that    commonly 


recognized  as  necessary  to  give  adequate  inspection  he 
should  not  expect  the  building  department  to  relieve  him 
of  responsibility  for  such  action.  .Should  the  owTier  induce 
his  architect  to  reduce  the  cost  of  structural  design  at  the 
risk  of  endangering  its  safety,  he  jointly  with  the  architect 
should  share  responsibility  for  the  results. 

In  the  case  of  the  Knickerbocker,  the  architectural  fee, 
as  shown  by  evidence  at  the  coroner's  inquest,  was  lower 
than  that  advised  by  representative  architects,  and  an  ex- 
amination of  the  building  indicates  that  while  the  decora- 
tive features  were  elaboi-ately  executed,  structural  features 
were  inadequately  provided  for.  Whether  any  action  of  the 
owners  resulted  in  this  condition  has  not  been  determined, 
but,  if  so,  the  ownership  should  share  the  responsibility. 

A.  G.  C.  Recommendations — Several  specific  sugges- 
tions and  recommendations  are  made  by  the  A.  G.  C. 
board  for  prevention  of  the  conditions  responsible  for 
the  Knickerbocker  disaster.  One  of  these  is  the  sug- 
gestion that,  as  thorough  examination  of  plans  and 
inspection  of  building  work  cannot  be  provided  by  cities 
with  general  funds,  building  departments  might  make 
a  charge  for  each  permit  depending  on  the  value  of 
the  structure,  sufliicient  to  pay  for  checking  the  design 
and  for  inspection.  Improvement  in  building  codes  is 
advocated,  as  "many  codes  are  deficient  in  vital  par- 
ticulars, to  such  an  extent  that  an  unsafe  structure  can 
be  built." 

Licensing  is  not  believed  by  the  board  to  be  a  remedy 
for  bad  architectural  and  engineering  practice,  but  com- 
pulsory registration  of  designers  and  constructors  with 
local  building  authorities  is  recommended. 

On  the  subject  of  adequate  fees  and  adequate  work, 
the  board  says: 

In  the  case  of  the  Knickerbocker  the  plans  and  speci- 
fications were  not  complete,  and  testimony  before  the  cor- 
oner showed  that  the  inspection  was  inadequate.  In  any 
building  there  are  items  of  construction  unforeseen  by  the 
designer  which  must  later  be  added,  but  when,  on  a  struc- 
ture like  the  Knickerbocker,  costing  about  $77,000,  there 
are  more  than  fifty  such  items,  there  would  appear  to  have 
been   incompetence,   indifference,   or   both. 

The  committee  recommends  that  the  fees  of  architects  and 
engineers  be  made  sufficient  to  enable  them  to  give  compe- 
tent and  complete  service.  Fees  recommended  by  the 
American  Institute  of  Architects  nad  the  American  Insti- 
tute of  Consulting  Engineers  are  reasonable  and  proper 
and  have  had  recognition  by  the  courts. 

What  Engineers'  Committee  Recommends 

Conclusions  of  A.  A.  E.  Committee — Diverging  from 
the  views  just  quoted,  the  committee  of  the  American 
Association  of  Engineers  does  place  a  measure  of  re- 
sponsibility on  the  contractor.  It  further  demands 
critical  checking,  by  a  duly  qualified  structural  engi- 
neer, of  all  structural  features  of  public  buildings,  and 
suggests  that  thorough  inspection  of  plans  and  rigid 
field  inspection  by  the  public  building  officials  are  in 
the  interest  of  conscientious  builders.  It  makes  no 
reference  to  licensing  or  registration.  The  conclusions 
are  as  follows: 

In  the  opinion  of  the  committee  this  disaster  was  the 
result  of  bad  practice  on  the  part  of  the  architect  and  the 
contractor. 

The  teiitimony  offered  at  the  coroner's  inquest  showed 
that  the  architect  allowed  the  contractor  to  change  the 
design  of  the  roof  framing  and  that  he  did  nut  check  the 
sufficiency  of  the  new  design  but  instead  relied  on  the 
check  of  the  computer  in  the  office  of  the  buildini;  inspector. 
No  check  on  the  subcontractor's  draftsman  was  required  foi 
details  of  construction. 

The  contractor  because  of  the  substitution  of  a  new 
design   was   placed    in    the   position  of   being  directly    re- 
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sponsible  for  the  design,  but  that  did  not  relieve  the  archi- 
tect of  his  responsibility  to  the  owner. 

From  the  number  of  violations  of  the  building  code  it 
is  evident  that  the  designing  was  carelessly  done  or  else, 
what  is  worse,  the  violations  were  deliberate. 

To  have  the  inspector  of  buildings  assume  the  responsi- 
bility for  the  sufficiency  of  the  details  of  the  design  of 
buildings  would  be  beyond  the  intent  of  the  law.  It  would 
virtually  put  the  work  of  designing  buildings  in  the  hands 
of  the  inspector  and  relieve  the  architect  from  that  function 
almost  altogether. 

Critical  checking  by  a  duly  qualified  structural  engineer 
should  be  required  for  the  structural  details  involved  in 
the  construction  of  every  public  building  of  importance, 
and  drawings  bearing  the  signature  of  the  engineer  as  a 
guarantee  of  the  adequacy  of  the  design  and  details  should 
be  filed  with  the  inspector  of  buildings. 

When  an  architect  accepts  a  fee  for  plans,  specifications, 
and  superintendence,  the  owner  has  a  right  to  expect  a 
building  conforming  to  all  the  building  regulations  and 
the  function  of  an  inspection  department  should  not  be  to 
relieve  the  architect  from  the  responsibilities  which  are  his. 

At  the  same  time  the  best  interests  of  conscientious  con- 
tractors, engineers,  architects,  and  owners,  as  well  as  those 
of  the  public,  would  be  served  by  an  exacting  and  thorough 
examination  of  general  plans  by  municipal  officials,  followed 
by  rigid  field  inspection. 

Since  this  catastrophe,  there  has  been  much  agitation 
advocating  a  new  set  of  building  laws,  but  it  is  here 
emphasized  that  such  laws  will  not  insure  against  failures 
of  this  kind  if  their  enforcement  is  not  insured.  Valuable 
as  a  simplification  of  the  code  would  be,  the  first  need 
is  for  the  enforcement  of  the  law. 


Exposure  Fire  Hazards  and  Protection  in  the 
Burlington  Building  Fire 

(Extracts  from  a  preliminary  report  issued  by  the 
Chicago  Board  of  Fire  Underwriters) 

IMPORTANT  teachings  concerning  exposure-fire  haz- 
ards and  means  of  protection  are  brought  out  in  a  pre- 
liminary report  on  the  Burlington  Building  fire  of  March 
15,  prepared  by  W.  D.  Matthews,  chief  engineer  of  the 
Chicago  Board  of  Fire  Underwriters.  The  report  cov- 
ei's  the  major  phases  of  the  fire  (see  Eyigineering 
News-Record,  March  23,  p.  495),  but  states  that  other 
phases  are  still  under  investigation. 

Reviewing  the  origin  of  the  fire,  the  report  describes 
its  I'apid  spread  through  the  block  of  printing-house 
and  factory  buildings  between  Canal  and  Clinton  Sts., 
Van  Buren  to  Jackson,  in  one  of  which  it  started.  De- 
lay in  either  discovery  of  the  fire  or  response  to  the 
alarm  was  a  factor  in  the  early  stages.  Then  the  fire 
spread  from  building  to  building  through  unprotected 
(and  some  wire-glass-protected)  windows.  Thus,  as  to 
the  fully-sprinklered  Atlantic  Building,  which  was  in  the 
block  destroyed,  the  report  refers  to  the  entry  of  fire 
through  wire-glass  windows  thus: 

The  condition  of  greatest  exposure  to  the  Atlantic  Build- 
ing was  an  8-story  building  138  ft.  long,  102  ft.  high,  burn- 
ing fiercely  and  shooting  flames  and  heat  into  a  court  only 
5  ft.  wide  against  wired  glass.  Here  was  a  building  pro- 
tected against  the  worst  exposure  by  wired  glass,  but  with 
a  condition  existing  which  wired  glass  is  not  expected 
successfully  to  resist.  In  the  case  of  the  Burlington  Build- 
ing, the  exposed  window  openings  (east  wall)  were  glazed 
with  ordinary  glass  in  woden  frames,  except  that  the  fire- 
escape  windows  were  wired  glass.  Distance  (80  ft.)  alone 
was  all  the  protection  this  building  possessed,  and  distance 
was  insufficient  with  the  very  high  temperatures  prevailing. 

The  spread  of  the  fire  to  the  Burlington  Building 
occurred  very  soon  after  the  beginning.  The  alarm  was 
given  at  12.50  a.m.,  the  first  engine  company  arrived  at 


12.52.  Soon  afterward  nearly  the  whole  printing-house 
block  was  on  fire,  and  by  1.20  the  Atlantic  Building  and 
the  Burlington  Building  were  on  fire. 

The  Burlington  Building  had  no  automatic  interior  pro- 
tection. It  had  a  fair  supply  of  hand  fire  extinguishers; 
also  two  4-in.  standpipes  with  100-ft.  lengths  of  IJ-in.  linen 
hose  and  2J-in.  outlets  each  floor  supplied  by  three  800-gal- 
lon  steam  pumps,  two  of  which  were  automatic.  Employees 
used  the  small  hose  and  the  fire  department  used  the  large 
hose  as  well  as  leads  that  were  brought  up  the  front  stair- 
way and  the  fire  escape.  The  fire  was  fought  by  the  depart- 
ment working  upward  from  the  9th  floor. 

This  building  is  not  by  any  means  so  badly  damaged  as 
some  reports  have  stated.  Present  indications  are  that  the 
structural  steel  is  intact  and  that  few  of  the  floor  arches 
will  need  to  be  replaced.  Much  of  the  terra-cotta  trim  on 
the  exterior  walls  is  damaged.  A  very  large  percentage  of 
the  wired-glass  windows  on  the  south,  west,  and  court  walls 
was  destroyed.  Beginning  at  the  9th  floor  and  going  up- 
ward, it  appears  that  the  loss  is  total  on  wooden  top  flooring 
and  its  nailing  strips,  all  wooden  trim  and  combustible  con- 
tents, plastering,  marble  and  tile  dividing  partitions.  The 
tile  partitions  (with  metal  and  wired-glass  doors)  enclosing 
stair  and  elevator  openings  are  damaged  to  some  extent,  but 
apparently  most  severely  in  the  warping  of  metal  and  fusing 
of  glass,  although  instances  were  noted  where  the  tile  was 
bulged  and  spalled.  The  tiles  protecting  the  interior 
columns  were  calcined  and  spalled  in  many  cases  and  will 
have  to  be  replaced,  but  in  no  case  was  the  steelwork  exposed 
by  action  of  the  fire.  Needless  to  say,  records  and  papers 
exposed  in  the  open  or  filed  in  steel  sectional  cabinets  were 
destroyed.     Records  in  the  vaults  are  reported  to  be  intact. 

The  Burlington  Building  was  much  more  worthy  of  the 
descriptive  misnomer  "fireproof"  than  many  buildings  ad- 
vertised as  such.  It  was,  comparatively  speaking,  a  well 
constructed  building  and  it  had  what  many  office  buildings 
in  this,  as  well  as  other  cities  have  not,  viz.,  enclosures 
around  all  floor  openings  sufficiently  substantial  probably 
to  have  stopped  a  fire  originating  on  any  one  floor,  from 
spreading  to  another  floor.  Taking  it  as  it  was  and  giving 
it  credit  for  all  of  its  good  points,  the  fact  remains  that  it 
was  a  poor  excuse  for  housing  records  that  will  cost  millions 
to   replcae. 

Are  there  many  people  who  fancy  that  their  goods  are 
immune  from  fire  because  contained  in  one  of  these  build- 
ings? If  there  are  any  such,  here  is  a  very  good  example 
of  how  a  good  building  not  only  did  not  protect  its  contents, 
but  contributed  to  a  considerable  extent  in  its  destruction. 

The  lessons  to  be  derived  from  the  Burlington  Building 
fire  are: 

(a)  Protect  exterior  openings  against  all  exposures. 
Wired  glass  in  the  east  wall,  while  it  might  not  have  pre- 
vented a  loss  in  this  building,  would  at  least  have  stood  up 
much  longer  than  ordinary  glass,  kept  out  sparks  for  a 
long  time,  and  given  the  fire  department  a  much  better 
fighting  chance. 

(b)  Omit  in  the  construction  all  materials  of  a  com- 
bustible nature,  that  is  to  say,  wooden  top  floors  and  nailing 
strips,  wooden  doors,  trim,  sash,  etc.,  etc. 

(c)  Subdivide  floor  areas  as  much  as  possible  by  sub- 
stantial partitions  anchored  to  floor  and  ceiling. 

(d)  Make  each  floor  a  separate  fire  area  by  enclosing 
floor  openings  (stairs,  elevators,  etc.)  with  standard  ma- 
terials. 

(e)  Omit  easily  damaged  and  expensive  building  decora- 
tion, such  as  marble. 

(f)  Eliminate  combustible  furniture  and  fixtures. 

(g)  Use  metal  filing  cabinets  in  place  of  wooden  ones  to 
reduce  the  amount  of  combustible  material,  but  do  not  ex- 
pect these  metal  cabinets  to  protect  papers  if  surrounded 
by  burning  material  generating  temperatures  sufficiently 
high  to  fuse  brass  and  glass,  as  was  the  case  in  this  building. 

(h)  Install  automatic  sprinklers,  with  the  knowledge 
that  they  are  the  most  efficient  fire  extinguishers  known 
but  have  limitation,  as  was  demonstrated  in  the  Atlantic 
Building.  ,    j.  <: 

(i)  Locate  standpipes  inside  stair  towers  so  that  fire- 
men may  fight  fires  on  floors  using  the  towers  as  shields. 
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Curved  Pile  and  Rock  Breakwater 
Built  in  Deep  Water 

Piledriver  Follows  Radius  Cable  or  50-ft.  Chord 

With  Offset  Sights — Transits  on  Pile 

Platforms  Check  Lines 

BUILDING  a  pile  breakwater  on  curves  of  varying 
radii  in  water  15  ft.  deep,  at  Chicago,  required  spe- 
cial survey  methods  to  insure  accurate  line  and  location, 
since  this  structure  is  to  form  eventually  the  west  side 
of  the  formal  or  decorative  part  of  a  lagoon  in  the  new 
Lake  Front  park,  as  described  in  Engineering  News- 
Record,  Oct.  13,  1921,  p.  614.  All  the  work  was  done 
in  the  open  water  of  Lake  Michigan,  and  the  piledrivers 
were  kept  on  the  outer  or  lake  side  of  the  breakwater. 
A  plan  of  the  work  is  shown  in  Fig.  1. 

For  radii  up  to  500  ft.  the  center  of  the  curve  was 
located  by  triangulation  and  marked  by  a  pilot  pile,  in 
the  head  of  which  a  vertical  bolt  was  driven.  A  ring  on 
the  end  of  a  i-in.  wire  cable  was  placed  over  the  bolt, 
the  cable  being  coiled  on  the  piledriver  and  having  a  tag 


LAKE      M  T  C  H  I  O  A  N 


FIG.  1.     BREAKWATER  BUILT  ON  CURVED  LINES  IN  DEEP 
WATER 

tied  to  it  to  mark  the  required  radius  distance.  As  each 
pile  was  placed,  the  driver  was  shifted  to  bring  this 
tag  into  the  leads.  The  inner  row  of  piles  was  driven 
first,  and  the  driver  then  moved  out  to  place  the  outer 
row,  the  distance  being  measured  by  a  tape  from  the 
piles  already  driven.  At  some  of  the  comers  it  was 
necessary  to  mount  a  piledriver  on  the  two  lines  of 
piling  in  order  to  place  the  cross  bulkheads. 

A  chord  and  offset  method,  using  50-ft.  chords,  was 
used  for  locating  the  breakwater  line  on  a  curve  of  1,500 
ft.  radius  extending  over  a  length  of  1,250  ft.  At  each 
end  of  the  curve  location  was  placed  an  instrument  plat- 
form 8  ft.  square,  supported  on  four  pile."^,  the  instru- 
ments sighting  on  a  base  line  established  along  the 
shore.  In  starting,  the  instrument  was  sighted  on  the 
base  line  station  and  a  guide  pile  was  set  at  50  ft.  from 
the  instrument.  The  piledriver  then  worked  along  this 
60-ft.  chord.  On  the  last  pile  a  horizontal  plank 
was  bolted,  with  a  pole  and  flag  upon  it  at  the 
required  offset  distance,  1.66  ft.  This  is  shown 
in  Fig.  2. 

At  the  end  of  the  first  chord,  the  observer  on 
the  piledriver  sighted  from  the  leads  on  a  back-         ^^^ 
sight  placed  at  this  same  distance  on  the  in.'<tru- 
tncnt  platform.     The  driver  then  workrd  ahead 
another  50  ft.,  the  ob.server  sighting  from  the  leads  and 
along  the  completed  part  of  the  chord  to  tho  backsight. 
At  the  end  of  this  distance,  the  observer  .«i(fhtcd  upon 
the  backsight  flag  of  the  first  chord.    The  movement  was 
checked  at  intervals  by  the  instrument  man  on  the  plat- 


form, but  much  of  the  work  was  located  simply  by  the 
backsights. 

In  this  way  the  curve  was  laid  out  as  a  succession  of 
50-ft.  chords.  Since  the  bow  of  the  piledriver  was 
lashed  snugly  against  the  piles  already  driven  there  was 
little  difficulty  in  keeping  line,  but  any  slight  irregulari- 
ties were  adjusted  when  the  waling  timbers  were  bolted 
up.  In  addition  to  being  lashed  to  the  piles,  the  driver 
was  moored  by  lines  leading  from  one  side  of  the  stem 
to  the  completed  work  and  from  the  other  side  of  the 
stern  to  an  anchor.  With  these  lines  and  a  bow  line 
the  driver  was  readily  shifted  and  held  in  position. 

The  inner  row  of  piles  was  first  driven  for  the  entire 
length  of  the  curve  and  then  the  driver  placed  the 
outer  row  and  the  cross  bulkheads.  This  part  of  the 
work  required  much  more  shifting  of  the  piledriver, 
as  it  had  not  only  to  traverse  the  curve  but  to  move  in 
and  out  at  each  cross  bulkhead. 

For  cur\'es  up  to  100-ft.  radius  the  12  x  12-in.  wales 
were  built  up  of  two  pieces  6  x  12-in.,  four  3  x  12-in. 
or  six  2  X  12-in.,  to  permit  of  bending  to  the  curve. 
The  6-in.  steel  channel  for  the  outside  top  wale  was  suffi- 
ciently flexible  to  bend  in  place,  the  sharpest  curves 
being  of  75-ft.  radius.  Carpenter  gangs  on  scows  placed 
the  waling  timbers  on  the  two  lines  of  piling  and  the 
cross  bulkheads. 

Rock  for  the  filling  was  dumped  outside  the  break- 
water by  scows,  and  was  put  in  place  by  dipper  dredges. 
Although  this  method  involved  additional  handling  of 
the  material,  it  was  more  rapid  and  economical  than  plac- 
ing the  stone  direct  from  the  scows  to  the  breakwater 
by  means  of  a  crane  and  grab  bucket.  This  latter  method 
would  have  detained  the  scows  materially  and  would 
probably  have  resulted  in  more  or  less  damage  to  the 
scows. 

Construction  was  relatively  slow  owing  to  the  curves 
and  the  irregularity  of  line  of  the  breakwater,  but  7,500 
ft.  of  completed  work  was  built  in  5J  months.  This 
included  the  two  rows  of  piles,  sheeting  and  stone  fill. 
Unusually  frequent  fluctuations  in  the  lake  level  oc- 
curred throughout  the  summer,  the  extreme  range  being 
3  ft.  This  caused  some  trouble  in  keeping  the  pile 
heads  at  uniform  level,  as  measurement  from  the  water 
surface  was  not  reliable.  A  150-ft.  opening  was  left 
near  the  middle  of  the  breakwater  for  the  passage  of 
scows  and  floating  equipment.  With  the  fluctuations  in 
lake  level  there  was  an  almost  continual  change  of  cur- 
rent through  this  opening,  connecting  the  lake  with  the 
large  enclosed  water  area.  This  current,  flowing  some- 
times inward  and  sometimes  outward,  was  a  source  of 
trouble  in  handling  scows  through  the  opening  and 
caused  variable  currents  within  the  enclosed  .space. 
This  breakwater  was  built  for  the  South  Park  Com- 
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2.     CHOKD-OFFSET  METHOD  OF  OUlI>INCJ  TILE    DRIVER 

missioners  under  the  direction  of  Linn  White,  chief  en- 
gineer, with  M.  N.  Lovewell  and  John  P.  Ball,  as  assist- 
ant engineers.  The  Great  Lakes  Dredge  &  Dock  Co. 
was  the  contractor,  the  work  being  in  charge  of  John  F. 
Gushing,  vice-president  and  Wm.  Murphy,  general  super- 
intendent. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th<!  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Anthology  of  Scientific  Verse 

Sir I  am    making   a    collection   of   verse   whose   subject 

matter  relates  to  the  sciences  or  the  various  branches  of 
engineering,  with  the  intention  of  publishing  an  anthology 
of  such  verse.  It  has  occurred  to  me  that  among  the  readers 
of  the  Engineering  News-Recoid  there  must  be  some  who 
have  in  their  possession  verse  of  this  nature.  I  should  be 
pleased  to  receive  such  verses,  together  with  the  names  of 
their  authors.  (My  address  is— Dr.  C.  E.  Ruby,  Box  130, 
M.I.T.,  Cambridge,  Mass.)  Details  as  to  place  of  publica- 
tion, if  the  verses  have  been  published,  will  be  appreciated. 

Cambridge,  Mass.,  C.  E.  RUBY, 

Feb.  23.  Massachusetts  Institute 

of  Technology. 

Teaching  Descriptive  Geometry 

Sir— For  a  number  of  years  I  have  tought  descriptive 
geometry  from  several  different  te.xtbooks.  New  textbooks 
are  coming  onto  the  market  continually.  To  my  mind 
there  is  such  a  display  of  ignorance  on  the  part  of  the 
writers  of  these  textbooks  that  I  am  constrained  to  offer 
a  few  comments  with  the  idea  of  helping  some  of  your 
readers,  especially  those  who  teach  the  subject. 

For  example,  I  have  just  read  a  circular  of  a  new  text 
on  this  subject  in  which  first-angle  projection  is  taught. 
In  another  new  text  just  received  the  ground  line,  traces 
of  planes  on  the  planes  of  projection  and  the  like  are  used. 
To  my  mind  that  sort  of  teaching  is  decidedly  out  of  date. 
What  draftsman  out  in  practical  work  in  an  office  ever 
uses  the  trace  of  a  plane  or  a  ground  line  such  as  these 
textbooks  use?  They  do  not  use  them.  The  draftsman 
uses  the  object  itself.  He  starts  with  its  center  line  or 
some  line  or  point  on  the  object.  True,  he  may  cut  a 
section  and  show  where  the  cutting  plane  lies  and  the  direc- 
tion of  the  line  of  s.  Tht,  but  he  does  not  carry  the  trace 
of  the  plane  to  the  groand  line  and  all  that  sort  of  nonsense. 

There  is  just  one  textbook  that  presents  this  subject  in 
confoi-mity  with  the  way  it  is  used  in  practical  work,  and 
that  is  the  one  written  by  Millar,  Maclin  and  Markwardt 
of  the  University  of  Wisconsin.  The  book  is  published  by 
Tracy  &  Kilgore,  Madison,  Wis.  I  am  not  interested  in 
promoting  this  particular  book,  but  it  is  the  only  one  I 
know  of  that  presents  the  work  in  a  logical  practical  fashion. 

Soon  after  I  was  graduated  from  the  University  of 
Illinois  I  started  to  work  as  a  templet  maker  in  a  large 
shop  in  Chicago.  One  of  the  first  experiences  I  had  was 
to  make  a  lot  of  right-hand  pieces  for  left-hand  pieces  and 
vice  versa.  I  received  a  "calling  down"  that  made  a  lasting 
impression  on  me.  I  had  been  taught  wrong  in  school. 
Why  cannot  our  teachei-s  and  writers  of  textbooks  wake 
up  and  get  a  little  nearer  the  standard  shop  methods. 

When  the  subject  is  properly  taught,  the  student  not 
only  gets  into  the  right  habit  of  thinking  of  projection, 
but  he  also  grasps  the  subject  much  more  easily.  If  you 
wish  to  talk  of  a  plane  or  represent  a  plane  use  a  point 
and  a  line  to  define  the  plane,  or  two  intersecting  lines  or 
two  parallel  lines,  just  as  you  do  when  you  are  actually 
drawing  a  bridge-abutment  wing-wall.  Why  worry  about 
the  trace  of  the  plane  upon  some  other  plane  that  is 
somewhere  in  space?     Further  illustrations  might  be  given. 

Sincp  using  this  method  we  have  had  no  trouble  in  keep- 
ing up  interest  in  the  subject  and  we  get  results.  Any 
textbooks  we  receive  that  present  this  matter  in  the  old 
fashioned  way  will  immediately  go  to  the  scrap  heap. 

B.  Ketchum, 
Pi-ofessor  of  Civil  Engineering, 
Salt  Lake  City,  Utah,  Dec.  8,  1921.  University  of  Utah. 


Past  Warnings  and  the  Future 

Sir — I  think  many  readers  of  Engineering  News-Record 
will  have  enjoyed  that  well  written  and  excellently  illus- 
trated article,  "Controlling  a  Mountain  Torrent  in  Switzer- 
land," which  appeared  in  the  issue  of  March  2. 

We  may  look  back  now,  not  without  profit,  and  see  how 
eloquently,  but  how  fruitlessly,  John  Ruskin  went  forth 
to  battle  for  those  rich  slopes  of  Italy,  Switzerland 
and  Germany,  to  save  them  from  their  fierce,  ungoverned 
streams.  He  shows  us  how,  even  in  1871,  the  principles  of 
control  of  mountain  torrents  at  their  sources,  and  of  ter- 
raced irrigation,  as  practiced  by  half  savage  peoples  in 
China  and  Borneo,  and  then  in  Italy  by  that  great  engineer 
Leonardo  da  Vinci  as  early  as  1500  A.  D.,  had  been  so  little 
used — but  wherever  used,  how  powerfully  successful.  (See 
"Arrows  of  the  Chase,"  Letters  on  "Roman  Inundations," 
and  "Verona  and  Its  Rivers"  by  John  Ruskin.)  Not  without 
profit,  I  say,  for  by  examination  of  repeated  disasters  of 
the  past,  we  may  win  our  way  to  greater  public  safety  for 
the   future. 

Have  we  not  had  tragic  lessons  from  our  grade  crossings? 
I  believe  (I  have  no  figures)  the  toll  of  victims  in  the 
United  States,  every  week  exceeds  that  arising  from  the 
Knickerbocker  Theater  disaster.  Is  our  concern  what  it 
should  be  ?  And  does  it  beget  the  merited  action  ?  We 
blame  our  fathers  for  their  slowness  in  learning  such  les- 
sons:  shall  our  children  still  blame  us? 

Haddon  C.  Adams, 

Junior  Highway  Engineer,  Illinois  State  Highway  Com- 
mission. 
Springfield,  111.,  March  7. 


Urges  License  To  Raise  Building  Standards 

Sir — Apropos  of  the  recent  Knickerbocker  Theater  failure 
I  should  like  to  offer  a  few  ideas  on  the  licensing  of  engi- 
neers with  respect  to  building  construction. 

Years  ago  the  architects  insisted  on  state  licenses;  why 
did  they  as  a  body  advocate  them  ?  Privately,  to  protect 
their  pocketbooks,  and  openly,  to  protect  the  public.  One 
of  the  practices  then  in  vogue  among  ambitious  carpenters 
and  contractors  was  to  offer  to  make  the  necessary  draw- 
ings, secure  a  permit  and  put  up  a  building  without  charge 
for  the  drawings.  Owners  considered  the  saving  in  archi- 
tect's fees  and  accepted  such  propositions. 

Now  this  practice  affected  the  earnings  of  architects, 
but  did  they  say  that  when  they  agitated  for  building  codes 
that  would  read  "permits  will  be  issued  only  on  drawings 
and  specifications  properly  made  and  submitted  by  a  com- 
petent architect?"  That  is  the  way  I  think  they  had  it 
at  first.  The  word  "architect"  really  meant  nothing,  as 
any  one  who  could  make  any  kind  of  a  drawing  could 
claim  to  be  an  architect.  Judgment  as  to  competency  was 
up  to  the  local  building  department,  and  the  "hail-fellow- 
well-met"  ways  of  the  contractor  went  further  than  the 
dignity  of  the  architect.  A  more  effective  cure  was  then 
sought  in  the  state  license  laws.  In  some  cases  the  con- 
tractors took  out  architects'  licenses,  as  they  were  entitled 
to  do;  for  in  most  cases  the  law  provided  that  any  one 
then  practicing  the  profession  or  who  had  made  the  plans 
for  two  or  more  buildings  could  take  out  a  license  during 
a  certain  period  of  grace.  After  that  period  an  examina- 
tion became  necessary,  and  the  building  codes  were  changed 
to  read  a  "'icensed  architect"  instead  of  a  "competent 
architect." 

So  much  for  the  architects'  license  law.  It  was  the 
doctors,  however,  who  started  the  ball  rolling.  To  practice 
medicine  at  one  time  it  was  necessary  only  to  have  a 
diploma  from  some  so-called  medical  school  or  to  have 
studied  a  certain  number  of  years  under  another  physician: 
in  plain  words,  to  have  served  an  apprenticeship.  .A.t  a 
number  of  so-called  medical  schools  diplomas  could  be 
secured  in  short  order  on  payment  of  the  price,  and  in 
the  eyes  of  the  law  the  holders  of  such  diplomas  were 
physicians.  Then  legitimate  physicians  got  together  and 
aiTanged  matters  so  that  no  one  was  allowed  to  practice 
medicine  unless  he  had  passed  an  examination  by  a  state 
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board  of  medical  examiners.  The  fact  that  he  had  grad- 
uated from  a  medical  school  did  not  count.  That  stopped 
the  practice  of  the  medical  profession  by  any  except  those 
properly  and  legally  qualified.  Public  confidence  was  again 
restored  and  the  propfer  respect  and  standing  of  the  medical 
fraternity  was  assured  forever. 

In  those  times  a  couple  of  law  books  and  an  office  con- 
stituted a  lawyer.  But  the  lawyers  got  together  and  passed 
laws  calling  for  examinations  at  the  bar  before  one  could 
legally  practice;  and  again  the  public  was  saved  from  .being 
imposed  upon  by  shysters,  as  the  incompetent  could  not 
practice  law.  No  one  can  deny  that  the  licensing  of  these 
three  professions  was  a  benefit  to  the  public  and  also  to 
the  professions  themselves. 

The  doctors,  with  their  national  medical  society  and  state 
associations,  have  made  and  er.forcid  a  code  of  ethics  that, 
morally  if  not  legally,  makes  them  a  combination  in 
restraint  of  trade.  Likewise,  the  American  Institute  of 
Architects  has  its  ethics,  but  the  proportion  of  architects 
who  are  members  of  the  A.  I.  A.  is  not  so  large  as  that 
of  the  physicians,  who  belong  to  medical  societies.  The 
lawyers  have  their  ethics  and  their  state  and  bar  associa- 
tions, but  do  not  fix  a  certain  minimum  emolument  for 
their  services  as  do  the  architects  and  physicians.  You 
can  dicker  with  a  lawyer. 

Now  the  engineering  profession  is  not  so  old  as  any 
of  the  others  either  in  knowledge  or  in  the  eyes  of  the 
public.  As  a  matter  of  fact,  until  iron  and  steel  were 
applied  to  buildings  the  engineer  was  not  a  necessity  in 
the  building  field  and  when  he  did  become  necessary,  the 
architects  were  already  thoroughly  entrenched  with  their 
state  license  laws  and  building  code  requirements.  They 
saw  to  it  that  the  necessity  for  an  engineer  did  not  become 
a  matter  of  public  knowledge;  and  they  have  been  opposed 
to  licensing  engineers  and  changing  building  codes  for 
fear  the  engineer  would  do  the  work  of  the  architect. 

Times  have  changed,  and  today  the  engineer  should  be 
protected  as  well  as  any  other  professional  man.  Engineer- 
ing deta.ls  of  construction  determine  the  safety  of  a  modem 
cffke,  theater  or  industrial  building,  and  the  competence  of 
the  engineer  should  be  established  just  as  surely  as  the 
competence  of  a  physician  to  practice  his  profession. 

The  architecture  on  a  building  today  is  merely  the  orna- 
mentation; yet,  due  to  archaic  laws,  the  architect  is 
recognized  as  the  supreme  authority  on  a  subject  he  knows 
nothing  about.  Today  architects  are  allowed  to  make 
drawings,  taking  their  sections  from  a  Carnegie  or  other 
handbook,  file  them  and  get  a  permit.  If  they  do  hire  an 
engineer  to  do  the  engineering,  the  engineer  cannot  compel 
the  architect  to  do  a  single  thing  in  the  way  of  changing 
his  plans  and,  as  in  the  case  of  the  Knickerbocker  Theater, 
the  architect  can  allow  the  plans  of  the  engineer  to  be 
changed  without  consulting  him. 

This  raises  the  question,  should  a  fabricating  company 
be  allowed  to  make  drawings  for  the  architect  or  to  sub- 
stitute plans  for  his?  I  say  no,  because  those  employed 
in  such  companies  have,  as  a  rule,  very  rarely  had  the 
experience  that  qualifies  them  to  design  properly.  Experi- 
ence is  what  counts  in  engineering  more  than  in  any  other 
profession,  and  judging  from  the  design  of  the  Knicker- 
bocker Theater  and  the  details  of  fabrication  of  the  steel, 
not  only  inexperience  but  also  absolute  incompetency  was 
•hown.  The  mere  fact  that  a  man  has  graduated  from  a 
technical  school  does  not  make  him  a  competent  dc^ii^ncr. 
He  may  have  all  the  theory  but  he  has  no  knowledge  of 
application  or  of  details,  etc.  After  graduation  a  man 
•hould  spend  at  least  four  years  detailing,  in  the  field 
■nd  in  the  shop,  to  become  an  absolutely  competent  dc- 
•igner.  In  addition  to  all  this,  all  plans  should  he  thoroughly 
checked  before  being  submitted,  and  the  checker  should 
be  an  engineer  other  than  the  designer.  Building  codes 
■hould  call  for  this. 

If  wc  have  no  license  laws  and  the  engineering  profes- 
•ion  consequently  has  no  legal  standing,  how  can  we  insist 
OB  safeguards  a.i  to  engineering  design  and  construct. on 
•0  kmg   as    the    architect   is   licensed   and    building   codes 


recognize  his  decision  as  final?  This  is  a  condition  for 
which  the  engineering  profession  as  a  whole  is  responsible. 
So  long  as  we  see  the  cause  and  do  not  ti-y  to  correct  it. 
accidents  like  the  Knickerbocker  failure  are  our  fault  and 
will  continue  to  be  our  fault.  F.  F.  Carmiencke, 

Structural  Engineer,  Willys-Overland  Co. 
Toledo,  Ohio,  March  3. 


In  Support  of  Corps  of  Engineers 

Sir — I  was  not  a  little  surprised  to  read  a  letter  "In 
Support  of  Corps  of  Engineers"  (your  issue,  Dec.  1,  1921, 
p.  909),  and  to  find  that  it  should  appear  necessary  to 
direct  or  call  attention  in  the  United  States  to  the  efficiency 
of  the  Corps  of  Engineers.  Xo  branch  of  your  service 
gained  higher  distinction  in  France.  It  was  the  one  branch 
that  won  immediate  praise  even  from  those  inclined  to  be 
most  critical  of  their  allies. 

Your  correspondent  cites  the  corps'  achievements  in 
France,  which  were  on  a  scale  of  operation  that  called  more 
particularly  for  powers  of  organization  than  for  individual 
or  sectional  initiative.  Less  is  known,  naturally  enough,  of 
the  corps'  representation  in  the  North  Russian  "sideshow." 
I  had  the  privilege  of  being  closely  associated  with  the 
1st  Battalion,  310th  U.  S.  Engineers,  commanded  by  Lieut.- 
Col.  P.  S.  Morris,  throughout  their  service  with  the  Allied 
Forces  at  Archangel,  and  of  seeing  their  work  in  detail  from 
base  to  front  line.  Arriving  at  Archangel  in  September, 
1918,  fresh  from  camps,  the  battalion's  ardor  for  the  fray 
calls  for  little  praise.  Any  good  troops  would  have  shown 
the  same  spirit — some  troops  did  not.  But  their  ardor  was 
speedily  converted  into  effective  and  gallant  service,  which 
was  proved  repeatedly  in  a  diversity  of  ways  during  a  severe 
North  Russian  winter.  There  was  no  question  as  to  the 
effectiveness  of  the  coi-ps'  training  or  as  to  the  rapid  and 
remarkable  adaptability  of  the  battalion  to  abnormal  con- 
ditions. Whether  in  the  construction  of  winter  barrack- 
huts,  the  wiring  of  front-line  entanglements  or  the  buildin-r 
of  block-houses  and  emplacements,  whether  on  river,  r.iil- 
road  or  forest  track,  the  310th  made  good.  They  gained 
the  lasting  esteem  of  Major-Gen.  Sir  Edmund  Ironside,  com- 
manding the  North  Russian  Expeditionary  Forces  and  of 
their  British  comrades  of  every  rank  and  unit. 

Ralph  S.  G.  Stokes, 
Formerly  Colonel,  Royal  Engineers. 

Kimberley,  South  Africa,  Feb.  8. 


Rain  Gage  and  Intensity  of  Rainfall 

Sir — About  six  years  ago  '.he  writer  devised  and  installed 
a  simple  recording  rain  gage  which  has  given  such  satis- 
faction for  the  outlay  that  he  is  prompted  to  pass  a  descrip- 
tion on  to  others  who  are  interested  in  collecting  rainfall 
intensity  data. 

A  standard  12-in.  recording  gage,  making  one  revolution 
every  12  hours,  built  for  heads  of  75  in.,  is  used.  The  gage 
is  connected  to  the  base  of  a  4-in.  standpipe  about  7  ft.  long, 
which  receives  the  water,  through  a  short  piece  of  3-in.  pipe, 
from  the  collecting  funnel  above  the  roof.  The  top  section 
of  the  collector,  a  cylinder,  has  a  section  just  ten  times 
that  of  the  standpipe  so  that  a  1-in.  rain  will  show  10  in.  on 
the  chart. 

The  accuracy  of  the  instrumeot  has  been  tested  oy  pouring 
water  into  the  collector  at  vaSUsly  measured  rates  and 
by  means- of  a  standard  rain  gkge  on  the  ground  and  is 
believed  to  be  sufficiently  accurate  for  general  purposes. 

The  records  show  that  we  may  expert  the  following  for 
this  place:  0.8  in.  in  8  min.;  1  in.  in  13  min.;  2  in.  in  1  hr.; 
3  in.  in  3  hr.;  4  in.  in  12  hr.;  5  in.  in  24  hr.  These  rates 
have  all  been  reached  or  closely  approached  several  times 
during  the  six  years,  but  have  been  exceeded  by  only  one 
rain  (6.4  in.  in  18  hr.)  which,  however,  showed  no  intensities 
for  shorter  periods  exceeding  those  gi.-cn  above. 

J.  H.  DORROH. 

Dean,   School   of  Engineering, 

University  of  Mississippi. 
University,  Miss.,  March  8. 
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Baltimore  Plans  $50,000,000 
Harbor  Project 

Tentative   Layout   and   J'olicy   Look  to 

Systematic  Development  of  Port 

Under  Central  Control 

Comprehensive  plans  for  the  im- 
provement of  Baltimore  harbor  involv- 
ing projects  that  will  cost  $50,000,000 
and  will  require  at  least  twenty-five 
years  to  complete  have  been  announced 
by  the  Baltimore  Port  Development 
Commission. 

The  principal  elements  of  the  plans 
are:  (1)  McComas  St.  terminal,  to  be 
built  on  the  Locust  Point  water  front 
with  a  frontage  of  about  4,800  ft.  be- 
tween Port  Covington  and  Fort  Mc- 
Henry,  which  will  provide  eight  piers 
each"  1,200  ft.  long  and  250  ft.  wide 
with  berths  for  thirty- three  12,000-ton 
steamers,  together  with  twenty  ware- 
houses and  capacity  for  2,500  freight 
cars;  (2)  reclamation  of  the  Pa.tapsco 
flats  and  the  construction  there  of  five 
piers,  each  1,200  ft.  long  and  .300  ft. 
wide  with  berths  for  twenty-three 
12,000 -ton  steamers,  together  with 
twenty  warehouses  and  capacity  for 
4,900  freight  cars. 

Provision  has  been  made  also  for  the 
construction  by  the  commission  or  by 
the  railroads  of  eight  piers  on  the 
property  of  the  Canton  company  near 
Riverview,  and  an  equal  number  at 
nearby  Pennsylvania  R.R.  terminals. 
Other  items  include  the  improvement 
of  existing  municipal  piers  and  of  the 
city's  Hughes  St.  property,  and  several 
minor  projects  on  the  eastern  side  of 
the  harbor. 

Leases  to  Precede  Construction 

The  announced  policy  of  the  com- 
mission contemplates  the  ultimate  uni- 
fication of  control  and  operation  for 
all  terminals  and  their  connections  with 
the  trunk-line  railroads  serving  the 
port.  Improvement  will  be  under- 
taken, therefore,  with  a  view  primarily 
to  the  needs  of  the  port  as  a  whole 
and  secondarily  to  meeting  the  imme- 
diate requirements  of  lessees.  The 
commission  will  design  and  construct 
improvements  for  lessees  or  will  con- 
struct to  the  lesseess'  plans  provided 
the  latter  are  approved  by  the  commi- 
sion.  The  commission  will  consider 
also  application  from  lessees  for  the 
improvement  of  habor  facilities  any- 
where in  the  port  provided  these  are 
in  line  with  the  policy  of  the  commis- 
sion. 

Construction  of  any  improvement 
will  not  be  undertaken  until  the  city 
has  taken  title  to  the  property  involved 
and  until  after  the  execution  of  a  ten- 
year  lease  at  an  annual  rental  equal 
at  least  to  the  sum  of  the  annual  inter- 
est on  the  cost  of  acquisition  and  im- 
provement of  the  property  and  the 
annual  sinking  or  retiring  fund.  In 
the  case  of  improvements  on  city- 
owne<l  property  the  appraised  value 
of  such  property  Is  to  be  included  as 
part  of  the  cost  of  impgrovement. 

The  commission  recoi-ds  its  judg- 
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Flat-Slab  Case  Before  Federal 
Court  of  Claims 

Suit  against  the  U.  S.  Government  for 
infringement  of  conci'ete  flat-slab  pat- 
ents has  been  brought  by  C.  A.  P.  Turner 
of  Minneapolis,  one  of  the  earliest  pat- 
entees in  the  flat-slab  field.  This  action 
of  Mr.  Turner  is  a  different  legal  proc- 
ess than  has  hitherto  been  applied  to 
the  flat-slab  situation.  All  previous  flat- 
slab  cases  have  been  in  the  federal 
courts  and  were  suits  against  infringe- 
ment of  patents  by  one  or  the  other 
of  the  patentees. 

This  case  is  a  suit  in  the  Court  of 
Claims,  the  only  court  in  which  action 
can  be  taken  against  the  federal  gov- 
ernment, and  is  expected  to  develop 
from  the  beginning  the  facts  and  repre- 
sentations in  the  flat-slab  controversy, 
which  have  been  left  in  some  confusion 
by  different  district  courts  and  Courts 
of  Appeal  decisions  in  the  earlier  patent 
suits. 

New  Jersey  Engineer  Registration 
Board  Appointed 

Under  an  act  passed  last  year  by  the 
New  Jersey  Legislature,  Gov.  Edwards 
on  March  17  appointed  the  following  as 
comprising  the  board  of  professional 
engineers  and  land   surveyors: 

Thomas  J.  Wasser,  state  highway  en- 
gineer, for  the  one-year  term;  George 
H.  Noble,  of  Clifton,  for  the  two-year 
term;  .John  C.  Remington,  Jr.,  Haddon- 
field,  for  the  three-year  term;  Hai-vey 
Snook,  county  engineer  of  Sussex 
County,  for  the  four-year  term;  and 
Hugh  A.  Kelly,  engineer  for  the  de- 
partment of  Parks  and  Public  Property, 
Jersey  City,  for  the  five-year  term. 

Under  the  act  the  term  of  office  is 
five  years  but  the  appointments  are 
made  as  indicated  above  so  that  a 
new  member  may  be  appointed  yearly. 

ment  in  favor  of  the  construction  by 
the  railroads  of  a  belt  line  around  the 
city  that  would  tap  all  the  railroads 
entering  Baltimore  outside  the  con- 
gestefl  area.  Such  a  line,  it  points 
out,  would  make  possible  ready  inter- 
change of  freight  between  the  vai'ious 
elements    of   the   port    development. 

"The  Public  Improvement  Commis- 
sion," says  the  Port  Development  Com- 
mission, "now  has  available  for  imme- 
diate use  in  the  development  of  the 
harbor  a  fund  af  !&2,200,000.  With  the 
co-operation  of  the  Improvement  Com- 
mission, the  Port  Commission  will  have 
at  its  command  the  use  of  this  sum. 
Ten  million  dollars  of  the  $50,000,000 
development  loan  already  has  been 
authorized  and  will  be  available  as  soon 
as  leases  are  made;  and  when  made, 
a  part  of  this  loan  can  be  used  for 
replacing  the  amounts  advanced  by  the 
Public  Impi-ovement  Commission.  In 
this  way  a  revolving  fund  will  be  kept 
intact  for  a  working  capital  and  the 
Port  Commission  would  be  enabled  to 
initiate  immediately  the  improvements 
in  accordance  with  the  plans  herein 
set  forth." 


Philadelphia  Engineers  Hold 
Hydro-Electric  Symposium 

Engineers  of  Philadelphia,  under  the 
auspice.s  of  the  Engineers'  Club,  held 
another  hydro-electric  conference  March 
21  s.imilar  to  the  successful  one  held 
last  year.  This  symposium  was  under 
the  auspices  of  the  local  sections  of  the 
American  Institute  of  Electrical  En- 
gineers, the  American  Society  of  Civil 
Engineers,  the  American  Society  of  Me- 
chanical Engineers,  and  in  co-operation 
with  the  power  division  of  the  .American 
Society  of  Mechanical  Engineers.  A 
remarkably  good  attendance  was  had 
at  both  sessions,  afternoon  and  evening, 
and  at  the  dinner.  The  conference  was 
started  at  a  luncheon  at  the  Engineers' 
Club,  at  the  end  of  which  Dr.  Arthur 
M.  Greene,  Jr.,  the  dean-elect  of  engi- 
neering at  Princeton  University,  gave 
a  short  talk  on  the  modern  trend  in 
engineering  education.  Dr.  Greene  pre- 
sided at  the  technical  sessions  devoted 
to  the  hydro-electric  program. 

Chief  attention  during  the  meeting 
was  given  to  the  Queenston-Chippawa 
development  of  the  Ontario  Hydro-Elec- 
tric Power  Commission,  but  there  were 
additional  papers  by  N.  C.  Grover,  chief 
hydraulic  engineer  of  the  LT.  S.  Geologi- 
cal Survey,  on  the  relations  of  water 
resources  to  the  country's  development; 
Prof.  Charles  M.  Allen  of  Worcester 
Polytechnic  Institute  on  the  salt  velocity 
method  of  measuring  water  in  pipe 
lines;  R.  D.  Johnson  on  studies  in  the 
problem  of  unsteady  flow  in  open  chan- 
nels, and  by  H.  Birchard  Taylor  and 
Lewis  F.  Moody  of  the  Cramp  Co.  on 
the  hydraulic  turbine  in  evolution.  Be- 
sides these  papers,  the  Queenston- 
Chippawa  iob  was  described  bv  H.  G. 
Acres,  T.  H.  Hogg,  E.  T.  J.  Brandon, 
and  P.  B.  Yates.  Finally,  F.  H.  Rogers 
of  the  Cramp  Co.  gave  a  detailed  lec- 
ture on  the  55,000-hp.  turbines  in  the 
new  Canadian-Niagara  project. 


Chicago  Union  Station  Program 

Great  progress  is  to  be  made  in  1922 
on  the  new  Union  Station  in  Chicago. 
Much  of  this  will  be  evident  to  the  pub- 
lic, supplementing  the  foundations, 
sewer  and  street  alterations,  viaducts, 
and  other  inconspicuous  auxiliary  work 
which  has  been  in  pi-ogress  for  some 
years.  It  is  expected  to  erect  all  the 
steelwork  for  eight  stories  of  the  21- 
story  headhouse  and  office  building  and 
for  the  concourse  and  to  lay  some  of  the 
new  station  tracks. 

As  a  preliminary  to  this  work,  subur- 
ban traffic  at  the  south  end  of  the  station 
will  be  transfei-red  in  April  to  a  tem- 
porary station,  one  block  south,  using 
part  "of  the  permanent  tracks  which 
have  been  laid  at  the  new  grade,  about 
4  ft.  below  the  present  track  level.  A 
contract  for  18,000  tons  of  steel  for  the 
headhouse,  concourse  and  approach 
viaduct  was  placed  in  February.  All 
this  work  is  under  the  direction  of 
J.  D'Esposito,  chief  engineer  of  the 
Chicago  Union  Station  Co.,  and  A.  J. 
Hammond,  assistant  chief  engineer. 
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Make  Progress  Toward  Uniform 
Road-Material  Specifications 

Testing  engineers  representing  the 
state  highway  departments  of  New 
Jersey,  Delaware,  Maryland,  Virginia, 
West  Virginia,  Pennsylvania,  and  Ohio, 
met  with"  officials  of  the  U.  S.  Bureau 
of  Public  Roads  in  Washington,  March 
23.  The  object  of  the  meeting,  as 
explained  in  last  week's  issue,  was  to 
harmonize  the  specifications  for  mate- 
rials used  in  road  construction  and  thus 
enable  the  use  of  materials  from  the 
same  source  without  difficulty.  The 
committee  made  rapid  progress  with 
the  work  and  decided  on  uniform 
specifications  as  to  the  sizes  and  qual- 
ity of  crushed  stone,  crushed  slag  and 
gravel  for  use  in  the  following  types 
of  paving:  Concrete,  bituminous  con- 
crete, sheet  asphalt,  brick,  bituminous 
macadam  and  waterbound  macadam. 

Specifications  were  also  decided  on 
for  tar  and  asphalt  for  bituminous 
roads  and  for  the  quality  and  grading 
of  sand  for  concrete  and  bituminous 
concrete  construction. 

The  work  of  the  committee  along 
with  that  of  committees  representing 
other  groups  of  states  will  be  reported 
at  the  next  annual  meeting  of  the 
American  Association  of  State  High- 
way Officials  for  final  adoption,  prob- 
ably in  December. 

A  meeting  of  a  committe  of  the 
American  Society  for  Testing  Mate- 
rials for  the  purpose  of  revising  its 
specifications  for  highway  materials 
was  held  at  the  Bureau  on  March  24. 

A  sub-committee  on  non-bituminous 
materials  of  the  committee  on  road 
materials  discussed  specifications  and 
standard  tests  for  road  materials.  The 
membership  of  this  committee  is  com- 
posed of  engineers  and  producers. 
Among  the  propositions  discussed  were 
specifications  for  the  slump  test,  spec- 
ifications for  the  use  of  calcium  chlo- 
ride as  a  dust  preventative  on  gravel 
roads,  and  methods  of  testing  sub- 
grades.  Another  sub-committee  dis- 
cussed specifications  of  oils,  asphalt 
and  tar. 


Baj  onne  Gets  Rights  to  50  M.G.D. 
from  Ramapo  River 

Right  to  divert  50  m.g  d.  from  the 
Ramapo  River  for  water  supply  was 
granted  to  Bayonne,  N.  .J.,  by  the 
Department  of  Conservation  and  De- 
velopment on  March  23.  Shortly 
■before,  the  department  denied  an 
application  from  Bloomfield  for  10 
m.g.d.  The  Bayonne  pemiit  contains 
provisos  stated  in  the  editorial  columns 
of  this  issue.  Clyde  Potts,  consulting 
engineer,  New  York  City,  is  engineer 
for  Bayonne. 


Boise  Granted  Preliminary 
Power  Permit 

The  City  of  Boise,  Idaho,  has  been 
_' ranted  a  preliminary  permit  for  a 
power  project  on  the  North  and  South 
Forks  of  Payette  River,  Idaho.  The 
proposed  scheme  contemplates  a  com- 
plete hydro-electric  development  of 
8,000  hp.  capacity  on  the  North  Fork 
of  the  river  to  be  followed  hv  develop- 
ment of  4,000  hp.  on  the  South  Fork  as 
soon  as  market  conditions  warrant.  The 
project  on  the  North  Fork  includes  a 
diversion  dam  7.5  ft.  high,  which  will 
reate  a  storage  of  2,:{0n  acre-ft.  A 
7-ft.  pipe  line  is  to  extend  downstream 
from  the  dam  for  one-half  mile  and 
connects  with  a  tunnel  1,000  ft.  in 
ongth,  which  will  be  driven  through 
the  mountain  dividing  the  North  and 
South  Forks  of  the  river.  The  power 
house  will  be  located  on  the  So<ith 
Fork.  The  turhincs  will  operate  under 
a  head  of  2.50  ft. 

The  proposed  development  on  the 
South  Fork  of  the  river  includes  !i  di 
version  dam  50  ft.  high  which  provides 
1.200  aere-ft,  of  storage.  An  8-ft.  pipe 
bne  will  lend  from  the  dam  4,000  ft. 
downstream  to  the  power  house  where 
i.OOO  hp.  ran  be  developed  under  a 
head  of  07  ft 


Tennessee  Engineers  Must 
Register  by  April  9 

H.  C.  Hibbs,  secretary  of  the  State 
Board  of  Architectural  and  Engineer- 
ing Examiners  of  Tennessee,  has  issued 
a  statement  in  which  he  calls  attention 
to  the  fact  that  architects  and  engi- 
neers practising  within  the  state  must 
be  registered  by  April  9,  1922,  or  be- 
come violators  of  a  chapter  of  the  reg- 
istration bill  which  imposes  a  fine  for 
non-registration. 


Bates  Road  Tests  Started 

Motor-trucks  started  traveling 
over  the  Bates  test  road  near 
Springfield,  III.,  this  week.  The 
loads  on  the  trucks  will  he  pro- 
gressively increased  until  the  63 
different  pavement  sections  have 
been  destroyed.  The  construction 
of  this  road  was  described  in  "En- 
gineering News-Record"  Aug.  18, 
1921,  p.  274. 


Philadelphia  Sesqui-Centennial 
Fair  Site  Chosen 

The  directors  of  the  Sesqui-Centennial 
Association  have  approved  the  Fair- 
mount  Park-Parkway  site  for  the  ex- 
position which  is  proposed  to  be  held 
in  Philadelphia  in  1926.  This  is  the  site 
recommended  by  a  joint  committee  rep- 
resenting the  Engineers'  Club  of  Phila- 
delphia, the  Philadelphia  Chapter  of  the 
American  Institute  of  Architects,  and 
the  Philadelphia  Real  Estate  Board. 
The  site  embraces  land  on  both  sides  of 
the  Schuylkill  River  in  Fairmount  Park, 
with  entrances  from  the  Parkway  at 
some  point  west  of  Logan  Square. 

The  Pennsylvania  Legislature  in  1921 
authorized  the  Governor  of  the  State  to 
appoint  a  Sesqui-Centennial  Exhibition 
Commission  and  appropriated  1 10,000  to 
defray  its  expenses.  In  the  sprini:  of 
1921  the  Mayor  of  Philadelphia  ap- 
pointed a  committee  of  100  citizens  to 
take  up  the  project.  This  committee,  in 
conjunction  with  the  Mayor  of  Philadel- 
phia, selected  a  commission  of  25  who 
were  later  inrorporatod  as  the  Sesqui- 
rentennial  Exhibition  A.iisociation  with 
authority  in  construct  and  operate  the 
ixpiisition. 

On  Feb.  1  of  this  year  the  city  of 
Philadelphia  pledged  itself  to  appro- 
priate $5,000,000  and  as  much  more  as 
may  be  required  of  the  funds  for  the 
exhibition  which  is  to  rommemorate  the 
I. '0)1.  .'mniversary  of  the  signing  of  the 
I'.  '  I  .ilion  of  Independence.  If  is  ex- 
!,.■■■:  that  now  the  site  has  been  se- 
Irrted  the  commission  will  solicit  an 
appropriation  from  Conirrcss.  On 
Mnnh     24,     Pre.aident     Harding     rom- 

.1.  nded  the  project  to  Congress. 


Marine  Borers  Subject  of 
Engineering  Discussion 

An  outline  of  the  investigations  to 
be  carried  on  in  New  York  harbor  by 
the  committee  on  marine-piling  investi- 
gations of  the  National  Research  Coun- 
cil was  indicated  at  a  meeting  held  last 
week  at  the  Engineering  Societies' 
Building  under  the  auspices  of  the 
Municipal  Engineers  of  the  City  of  New 
York.  The  committee  has  but  recently 
organized  and  is  now  formulating  a 
program  which  will  combine  biological, 
chemical  and  engineering  phases  in  its 
investigation. 

Various  speakers,  including  R.  T. 
Betts  of  the  Research  Council  commit- 
tee; Col.  Wm.  G.  Atwood,  director  of 
the  investigation.  Prof.  Thurlow  C.  Nel- 
son, of  Rutgers  College,  and  C.  M.  Tay- 
lor, superintendent  of  the  Port  Reading 
creosoting  plant  of  the  Central  Railroad 
of  New  Jfersey  and  the  Philadelphia  & 
Reading  R.R.,  described  the  life  and  ac- 
tivities of  marine  borers  and  set  forth 
the  possibilities  for  excessive  damage 
in  New  York  harbor  that  existed  in  the 
discovery  last  year  in  Barnegat  Bay, 
N.  J.,  of  the  teredo  vavalis. 

From  the  speeches  and  ensuing  dis- 
cussion, it  was  brought  out  that  an  ade- 
quate investigation  should  comprise,  in 
its  biological  phase,  studies  of  food  con- 
ditions in  the  water,  identification  of 
borers  found,  their  distribution,  etc.; 
from  the  chemical  side,  studies  upon  the 
salinity  of  the  water,  water  tempera- 
tures, sewage  content,  and  other  pollu- 
tion ;  and  from  the  engineering  stand- 
point, means  of  circumventing,  if 
possible,  damage  from  the  marine 
borers.  Matters  have  been  complicated, 
it  was  pointed  out,  by  the  fact  that  the 
teredo  could  live  in  highly-polluted 
water,  a  theory  until  recently  held  in- 
accurate. 

Though  it  was  admitted  damage  might 
result  from  the  presence  of  the  teredo  in 
Barnegat  Bay,  the  deputy  commissioner 
of  the  Department  of  Docks  of  New 
York  City  reported  that  periodic  inves- 
tigations had  failed  to  reveal  either 
limnoria  or  teredo  in  the  North  and 
East  Riviers,  though  limnoria  had  caused 
some  destruction  in  Jamaica  Bay.  He 
asserted  that  in  a  recent  pulling  of 
several  piles  in  the  bulkhead  on  pier  1 
of  the  Chelsea  piers  in  the  North  River, 
piles  were  found  almost  as  good  as  the 
day  they  were  placed  and  it  is  persumed 
that  they  were  driven  in  1857. 


Passsaic  Valley  Sewer  Bids 
Are  Invited 

Resumption  of  construction  on  the 
Passaic  Valley  sewer  in  New  Jersey  is 
indicated  in  an  announcement  that  the 
Passaic  Valley  Sewerage  Comniission. 
of  Newark,  N.  J.,  will  receive  bids 
April  18  for  the  continuation  and  com- 
[iletion  of  section  2,  comprising  the  out- 
fall pressure  tunnel  under  New  York 
Bay  and  Jer.iey  City. 


Purchasing  Department  Created 

A  bill,  passed  by  the  New  York 
I.*gislafure  and  creating  a  .Slate  De- 
partment of  Purchase  to  buy  all  sup- 
plies for  state  departments  and  institu 
tions,  was  signed  by  Governor  Miller  on 
March  15.  The  Governor  is  authorized 
to  appoint  a  supcrinf^-ndent  of  Ihr 
department  al  a  salary  of  $10,000  a 
year. 
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Eliminate  More  Paving 
Brick  Varieties 

Recognized    Types    and    Sizes    Reduced 

to   Seven   at   Recent  Washington 

Conference 

The  standing  committee  on  Simplifi- 
cation of  Varieties  of  Paving  Brick  met 
in  Washington  March  27  under  man- 
date of  the  conference  of  Nov.  15,  1921, 
to  consider  further  eliminations  of  size 
and  varieties  of  paving  brick.  As  a 
result  of  the  deliberations  4  additional 
sizes  or  varieties  were  eliminated,  thus 
reducing  the  recognized  types  and  sizes 
to  7.  The  November  conference  had 
reduced  the  current  66  varieties  to  11. 

Since  this  was  its  first  meeting  the 
standing  committee  effected  its  organ- 
ization by  electing  E.  J.  Mehren,  editor 
of  Engineering  News-Record,  chairman, 
and  H.  R.  Colwell,  of  the  Department 
of  Commerce,  secretary.  Organizations 
were  represented  as  follows: 

W.  A.  Hull,  Bureau  of  Standards; 
Will  P.  Blair,  American  Society  for 
Testing  Materials;  Col.  R.  Keith  Comp- 
ton.  Federated  American  Engineering 
Societies;  M.  B.  Greenough,  National 
Paving  Brick  Manufacturers  Associa- 
tion; L.  C.  Herrick,  .American  Associa- 
tion of  State  Highway  Officials;  E.  W. 
McCullough,  U.  S.  Chamber  of  Com- 
merce; V.  M.  Peirce,  U.  S.  Bureau  of 
Public  Roads;  and  W.  A.  Durgin,  chief, 
division  of  simplified  practice,  Depart- 
ment of  Commerce. 

In  the  absence  of  G.  F.  Fiske,  Col. 
Compton  also  represented  the  American 
Society  for  Municipal  Improvements. 
The  other  absent  members  of  the  com- 
mittee were  Wm.  D.  Uhler,  American 
Society  of  Civil  Engineers,  and  Ross  C. 
Purdy,  American  Ceramics  Society. 

Many  Organizations  Approve 

Mr.  Durgin  reported  that  the  follow- 
ing organizations  had  approved  the 
eliminations  made  by  the  November 
conference:  National  Paving  Brick 
Manufacturers  Association;  American 
Association  of  State  Highway  Offi- 
cials; American  Institute  of  Architects; 
American  Ceramics  Society;  Engineers 
Club  of  Columbus;  Indiana  Engineering 
Society;  Western  Society  of  Engineers; 
American  Society  of  Civil  Engineers; 
the  Departments  of  Agriculture,  Com- 
merce, Interior,  Navy  and  War. 

The  representatives  of  societies  pres- 
ent reported  that  the  reactions  they  had 
heard  were  entirely  favorable. 

In  preparation  for  the  meeting  the 
Manufacturers  Association  had  made  a 
canvass  of  shipments  for  the  year  1921, 
and  had  also  canvassed  the  opinions  of 
the  manufacturers  with  regard  to  their 
preferences  for  the  11  recognized  types 
and  sizes.  As  a  result  of  considering 
these  additional  data,  together  with  the 
facts  presented  in  the  survey  reported 
in  November,  the  committee  by  unan- 
imous vote  eliminated  the  following 
types   and   sizes: 

Vertical    Fiber   Lug 3  x  4  x  8J-in. 

Vertical  Fiber  Lugr 31  x  4  x  SJ-in. 

Wire-Cut   Lug  Hillside 3i  x  4  x  8 5 -in. 

Repressed  I.ug 35  x  3*  x  8i-in. 

There  thus  remain  the  following 
seven  recognized  types  and  sizes: 

Plain  Wire-Cut   3    x  4    x  8  J  in. 

3J  x4    X  Si  in. 

Repressed  Lug 3J  x  4    x  SJ  in. 

AVire-Cut  Lug 3J  x  4    x  S*  in. 

.%  3i  X  35  X  SJ  in. 

"  35x3    xSI  In. 

Repressed   Hillside    35x4    S  Si  in. 


N.  Y.  Highway  Contractors  War- 
Relief  Act  Unconstitutional 

More  than  300  claims  by  contractors 
seeking  to  recover  approximately 
$4,000,000  from  the  State  of  New  York 
for  the  difference  between  original  con- 
tracts and  the  cost  of  work  performed 
during  the  war  are  lost  by  a  decision 
of  the  Court  of  Appeals  declaring  the 
Knight  act  uncDnstitutional. 

Attorney-General  Charles  D.  Newton 
conducted  the  case  for  the  state.  His 
argument,  that  the  Knight  law  was  un- 
constitutional, was  based  on  a  clause 
in  the  Constitution  which  says  "the  leg- 
islature shall  not  grant  any  extra  com- 
pensation to  any  public  officer,  servant, 
agent  or  contractor." 

In  its  decision  the  Court  of  Appeals 
likened  the  contracts  involved  in  this 
case  to  other  ordinary  contracts,  point- 
ing out  that  "equity  and  justice  recog- 
nizes the  inviolability  of  contracts,  pro- 
tects and  enforces  the  rights  of  parties 
thereunder,  inhibits  an  unlawful  abro- 
gation of  the  same,  awards  damages 
arising  from  a  breach  thereof  and  like- 
wise decree  specific  performance." 

The  court  held  that  equity  and  justice 
do  not  require  the  state  to  reimburse 
the  contractor  for  an  increased  expendi- 
ture incurred  by  him  in  the  perfonn- 
ance  of  a  contract  due  in  no  measure 
to  the  act  of  the  state. 

"The  state,"  the  court  said,  "did  not 
undertake  to  indemnify  the  claimant 
against  loss  upon  his  contract.  On  th? 
contrary,  it  required  him  to  give  a  bond 
for  a  strict  compliance  on  his  part  with 
the  terms  of  the  same.  War  conditions 
and  the  inci'eased  cost  of  labor  and  ma- 
terials, or  scarcity  of  labor,  were  not 
precipitated  by  the  state  or  due  to  any 
act  upon  its  part." 

The  Knight  act  was  a  special  act, 
passed  in  1919  for  the  relief  of  high- 
way contractors.  The  court  decision  has 
no  reference  to  the  Waltei-s  act  of  1918, 
by  which  the  state  barge  canal  contrac- 
tors and  the  New  York  subway  contrac- 
toi"s  have  been  reimbursed  for  extra 
war  costs. 


Municipal  Home-Rule  Bill  Passed 
by  New  York  Legislature 

A  bill  providing  for  a  referendum 
vote  on  an  amendment  to  the  New  York 
State  Constitution  passed  the  New  York 
Legislature  March  17.  If  re-enacted 
next  year  the  amendment  will  go  to 
the  electorate  in  November,   1923. 

Endorse  Coleman  for  Presidency 
of  Am.  Soc.  C.  E. 

John  F.  Coleman,  of  New  Orleans, 
was  endorsed  as  a  candidate  for  the 
presidency  of  the  American  Society  of 
Civil  Engineers  at  a  recent  meeting 
of  the  Louisiana  section  of  the  society. 
It  is  understood  tha"t  similar  action  has 
been  taken  by  local  sections  in  Texas, 
St.  Louis  and  Buffalo.  Mr.  Coleman's 
supporters  point  out  that  the  only 
president  of  the  American  Society  of 
Civil  Engineers  ever  elected  from  the 
far  South  was  Major  B.  M.  Harrod, 
who  took  office  in  1897. 


May  Provide  Funds  for  Snow 
Removal  From  Highways 

New  Y'ork  County  boards  of  super- 
visors are  authorized  to  appropriate 
money  for  the  removal  of  snow  from 
highways  under  a  bill  passed  by  the 
New  ■Y'^ork  Legislature  and  approved 
by  the  Governor. 


Objection  was  raised  to  calling  these 
retained  types  and  sizes  "standards," 
since  this  is  likely  to  be  confused  with 
the  word  as  applied  to  technical  stand- 
ards which  aim  to  define  what,  in  the 
judgment  of  qualified  experts,  is  a  pre- 
ferred design,  process  or  procedure.  As 
a  result  of  the  discussion  the  committee 
concluded  to  call  the  retained  varieties 
"Recognized  Types  and  Sizes," 

The  committee  considered  that  with 
these  four  additional  eliminations  it  had 
proceeded  as  far  as  was  desirable  until 
there  were  further  reactions  from  con- 
sumers and  producers  with  reference 
to  elimination  work.  It  was  therefore 
concluded  that  no  fuj-ther  elmiinations 
should  be  considered  until  MTrch  19'2.3, 
at  which  time  data  of  shipments  for 
the  year  1922  would  be  available  and 
the  opinions  of  producers  and  con- 
sumers could  be  canvassed. 


Tennessee  Bridge  Site  Approved 

The  location  for  a  bridge  across  the 
Cumberland  River  near  Clarksville, 
Tenn.,  submitted  by  the  Tennessee  State 
Highway  Department,  has  been  ap- 
proved by  the  U.  S.  Bureau  of  Public 
Roads.  This  bridge  will  be  located 
about  II  miles  up  the  Cumberlajid  River 
from  Clarksville, 

The  design  submitted  by  the  state 
highway  department  calls  for  the  con- 
struction of  two  280-ft.  steel  spans,  one 
180-ft.  steel  span;  eleven  48-ft.  and 
two  24-ft.  i-einforced  concrete-girder- 
approach  spans. 

The  cost  of  this  structure,  for  which 
bids  will  be  advertised  as  soon  as  this 
design  is  approved  bv  the  bureau,  will 
be  about  $300,000  and  will  be  borne  by 
Montgomery  County,  the  State  of  Ten- 
nessee, and  the  federal  government. 

Army  Would  Enroll  Former  En- 
listed Men  as  Reserve  Officers 

In  order  that  the  army  may  be  en- 
abled to  avail  itself  of  the  services  of 
the  many  engineers  who  served  as 
enlisted  men  during  the  World  War, 
the  Chief  of  Engineers  has  announced 
that  the  War  Department  will  commis 
sion  such  men  in  the  engineer  section 
of  the  Officers  Reserve  Corps,  provided 
they  have  the  technical  qualifications 
to  waiTant  their  appointment. 

Under  this  policy,  these  men  can  be 
enrolled  in  the  higher  grades  without 
affecting  in  any  degres  the  appoint- 
ment as  second  lieutenants  of  the 
young  and  inexperienced  graduates  of 
the  R.O.T.C.  units  of  the  universities: 
and  in  considering  the  applications  of 
enlisted  men  for  commissionN  in  the 
Reserve  Corps  the  examining  board 
will  exerci.«ea  wide  discretion  and  wll 
give  great  weight  to  professional  and 
technical  ability  rather  than  to  '' 
detailed  knowledge  of  military  regula- 
tions. Officers  sto  appointed  will  b*^ 
given  an  opportunity  to  receive  th? 
necessary  instruction  in  military  sub 
jects  before  they  are  called  upon  for 
actual  service  in  their  grades  or  befor  ■ 
they  are  eligible  for  promotion  to  the 
next  higher  grade. 

Detailed  information  may  be  had  by 
writing  to  the  Chief  of  Engineers. 
Washington.  D.  C..  or  to  the  corps 
engineer  at  the  headquarters  of  any  of 
the  mine  corps  areas  into  which  the 
country  is  divided. 
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May  Name  Engineer  as  Director 
of  Indiana  Highways 

Governor  McCray  of  Indiana  is  re- 
ported to  be  considering  the  selection 
of  a  successor  to  Lawrence  Lyons,  di- 
rector of  the  Indiana  State  Highway 
Department,  who  is  expected  to  resign 
in  a  few  weelcs.  A  report  is  current 
that  an  engineer  is  to  receive  more  con- 
sideration than  a   politician. 

Mr.  Lyons  has  said  that  he  probably 
will  not  resign  on  April  1.  as  has  been 
reported,  but  will  undoubtedly  be  out 
of  office  before  the  summer  begins. 


Paint-Labeling  Bill  Before 

Congress 

Ingredients  of  all  paints  and  var- 
nishes handled  in  interstate  commerce 
must  be  listed  on  the  container,  under 
a  Congressional  bill  of  Senator  Ladd,  of 
North  Dakota,  who  was  influential  in 
enacting  a  pure-paint  law  in  North 
Dakota.  The  latter  law  in  effect  now 
for  twelve  years,  has  according  to  Sen- 
ator Ladd  proved  a  boon  to  the  public 
and  to  paint  manufacturers.  He  ex- 
pects to  secure  the  co-operation  of 
manufacturers  of  paints  and  varnishes 
in  promoting  similar  federal  legislation. 


Jersey  Central  Bridge  Project 

Further  Delayed 

By  rejecting  plans  presented  by  the 
Central  Railroad  of  New  .Jersey  for  a 
new  bridge  across  Newark  Bay  between 
Bayonne  and  Elizabethport,  the  State 
Board  of  Commerce  and  Navigation  on 
March  20  further  delayed  the  replace- 
ment of  the  present  bay  crossing.  The 
matter  is  in  the  hands  of  the  board 
because  the  War  Department,  whose 
approval  of  plans  for  the  new  bridge 
is  required  by  the  Congressional  act 
authorizing  its  construction,  has  made 
its  action  contingent  on  prior  approval 
liy  the  New  .Jersey  board.  Questions 
f  clearance  height  (as  between  20  and 
:'•  ft.)  and  width  of  channel  through  the 
iraw  are  among  the  points  of  conten- 


Indianapolis  Studies  Zoning  and 
Major  Street  Plan 

Studies  for  zoning  ordinance  for  a 
major  street  plan  for  Indianapolis  arc 
being  made  for  the  Indianapolis  Oity 
Plan  Commission.  The  engineering 
work  of  the  commission  is  in  direct 
charge  of  Lawrence  V.  Sheridan,  execu- 
tive secretary  of  the  commission. 
Robert  H.  Whitten,  of  Cleveland,  is 
consultant  for  the  City  Plan  Commis- 
sion— instead  of  being  consulting  engi- 
neer, as  was  stated  in  Enf/uirerivr/ 
News-Rcrortl.  Feb.  16,  p.  295. 


Long-Span  Bridge  for  Alaska 

The  Alaskan  Engineering  Commis- 
•ion  has  called  for  hid.s  for  the  con- 
■truction  of  the  Nenana  bridge  on  the 
Alaska  railroad.  The  bridge,  which  will 
be  ready  for  service  March  1,  102.'5.  will 
practically  mark  the  completion  of  the 
line  to  Fairbanks.  At  present  the  rail- 
road beyond  the  Nenana  River  i.i  being 
operated  as  a  narrow-gauge  line,  but 
standard-gauge  ties  have  been  placed, 
ready  for  setting  the  rail  over  as  soon 
U  trie  bridge  is  completed.  The  new 
•tnicture  is  of  particular  interest  since 
H  will  have  a  700-ft.  truss  span,  built 
In  large  part  of  special  atecl. 


Am.  Soc.  C.  E.  Convention 
at  Portsmouth 

The  American  Society  of  Civil  Engi- 
neers will  hold  its  annual  convention 
at  the  Hotel  Wentworth,  Portsmouth, 
N.  H.,  June  21  and  22. 


Brick  Association  Elects  Officers 

The  National  Paving  Brick  Manufac- 
turei's'  Association,  at  its  recent  meet- 
ing, re-elected  the  following  officers  for 
the  year  1922:  Chairman  of  the  board, 
S.  M.  Duty,  Cleveland;  president,  0.  W. 
Renkert  Canton;  vice-presidents,  W.  M. 
Lasley,  Chattanooga,  and  W.  P.  Biair, 
Cleveland;  treasurer,  C.  C.  Barr, 
Streator,  111.;  secretary,  M.  B.  Green- 
ough,  Cleveland. 


Vehicle  Tunnel  Contracts 
Awarded  at  $19,331,723 

Booth  &  Flinn.  Ltd..  were 
awarded  the  contracts  for  the  con- 
struction of  the  Hudson  River 
vehicular  tunnel  at  a  meeting  of 
the  New  York  and  New  Jersey 
tunnel  commissions  in  New  York 
City,  March  28.  At  the  prices  sub- 
mitted the  cost  will  be  .?19,.-?.'?1.72.3. 
The  work.  In  addition  to  land  and 
river  shafts,  involves  the  construc- 
tion in  compressed  air  of  twin  tubes 
of  cast-iron.  29!  ft.  in  outside 
diameter,  to  be  lined  with  concrete. 
The  action  of  the  two  commissions 
follows  the  recommendation  of 
Clifford  M.  Holland,  chief  engineer. 


Concrete  Road-Roller  Patent 
Upheld  by  Court 

The  U.  S.  Circuit  Court  of  Appeals, 
Fifth  Circuit,  at  New  Orleans,  Feb.  24. 
upheld  the  Macon  Concrete  Road  Roller 
Co.'s  patent  No.  1,253,022  for  its  proc- 
ess and  device  for  finishing  concrete 
pavements.  The  District  Court  had 
previously  held  valid  and  infringed 
claims  5  and  6  of  the  Ashmore  and 
Morgan  patent.  The  Court  of  Appeals 
reached  the  conclusion  that  the  lower 
court  did  not  err  in  its  decision,  ren- 
dered March  2,  1921,  holding  the  patent 
valid. 

The  Macon  Concrete  Roller  Co.  of 
Macon,  Ga..  has  issued  a  notice  to  in- 
fringers of  the  Ashmore  and  Morgan 
patent  and  process,  granted  July  Ifi, 
1918.  that  every  means  will  be  taken 
to  protect  the  company's  patent  right,«! 
and  to  collect  damages  for  unauthorized 

use. 

Charge  Limestone  Combine 

Suit  was  filed  in  the  Superior  Court, 
Indianapolis.  M.nrch  21.  by  Attorney 
General  IT.  S.  Lesh,  charging  the  exis- 
tence in  Indiana  of  an  unlawful  combi- 
nation of  companies  controlling  the 
quarrying  and  sale  of  Indiana  limestone. 
The  suit  asks  for  a  permanent  injunc- 
tion preventing  a  continuance  of  the 
.illeged  "combination  and  conspiracy" 
that  the  corporate  charters  and  fran- 
chisi's  of  the  accused  companies  be 
revoked,  and  for  the  appoinlmrnt  of 
receivers  to  wind  up  their  afT.^irR.  Nine- 
teen defendants,  one  of  which  is  the  al- 
lejrr.rl  organization  to  whi(h  the  quar- 
ries .md  selling  agencies  helong,  arc 
named  in  the  suit.  It  is  charged  that 
the  Bedford  Stone  Club  Auxiliary,  Inc., 

the  controlling  organization. 


Federal-Aid  Road  Legislation 
Moves  Forward 

(  Washiniilon  Correspondence) 
A  long  step  toward  securing  definite 
appropriations  for  fedei'al-aid  highway 
construction  during  the  next  three 
years  was  taken  when  the  Senate  on 
March  20  passed  the  Post  Office 
Appropriation  bill,  which  had  been 
amended  so  as  to  carry  $50,000,000  for 
federal-aid  roads  during  the  next  fiscal 
year;  $65,000,000  for  the  year  to  end 
June  30,  1924,  and  $75,000,000  for  the 
year  to  end  June  30,  1925.  In  addition 
the  bill  carries  $7,500,000  for  forest 
roads  and  trails  during  the  year  to 
end  June  30,  1924,  and  an  equal  amount 
for  the  year  to  end  June  30,  1925. 

The  amounts  approved  by  the  Senate 
are  the  same  as  those  carried  in  the 
Woodruff  bill,  with  the  exception  that 
the  Woodruff  bill  provides  $6,500,009 
for  forest  roads  for  the  year  to  end 
June  30,  1924.  The  Woodniff  bill  is 
the  subject  of  hearings  before  the  com- 
mittee on  roads  of  the  House  of  Rep- 
resentatives. It  is  believed  that  the 
majority  of  this  committee  will  vote 
to  report  out  that  bill.  It  will  be 
necessary  to  bring  up  the  Woodruff  bill 
in  the  regular  manner,  as  the  chances 
are  against  the  House  accepting  the 
Senate  amendment  to  the  appropriation 
bill.  Under  the  rules  of  the  House  the 
Senate  amendment  is  subject  to  a 
point  of  order. 

The  advantage  which  comes  to  the 
legislation  as  a  result  of  the  Senate's 
action  is  that  the  upper  chamber  has 
■gone  on  record,  without  a  single  voice 
being  raised  in  opposition,  to  the  three- 
year  program  and  to  the  appropria- 
tions likely  to  be  passed  by  the  House. 


Indiana  Seeks  Cement  Bids 

The  Indiana  Highway  Commission 
will  open  bids  on  from  75,000  to  150,000 
bbl.  of  cement,  April  5.  In  these  bids 
it  is  required  that  the  companies  submit 
a  mill-base  price,  exclusive  of  sack 
lebatc,  freight  rates  and  cash-discount 
figures.  Highway  officials  said  that 
bids  on  approximately  200,000  bbl.  of 
cement  received  last  week  from  eight 
companies  were  still  under  considera- 
tion, but  it  is  understood  that  the 
results  of  the  competition  were  not 
satisfactory,  due  to  the  fact  that  the 
bids  were  made  without  quoting  a  mill- 
base  price.  An  examination  showed 
that  some  of  the  bids  were  based  on  a 
$l.fiO  mill-base  price,  one  on  a  $1.54  and 
one  on  $l.fiS,  as  compared  with  the  $1.30 
mill-hase  price  quoted  in  February  by 
the  Marquette  Cement  Co. 


New  Federal-Aid  Highway  Bills 

Wanhinginn  Corr'  xi>n«rli  «rr 
Additional  federal-aid  highway  bills 
h.nve  been  introdu<e(l  in  the  House  by 
Representatives  noughton.  N.  C.,  and 
Rohsion,  Ky.  Mr.  Houghton  proposes 
that  for  the  fisr;il  yr>ar  ending  June  30, 

1923,  there  shall  \ti'  appropriated  $100,- 
non,nOn.  hmiI  a  Hke  sum  for  the  vears 
to  end  June  30.  1924,  and  June  30,  1925. 
For  forest  roads  and  trails  he  proposes 
that  $2,500,000  shall  he  appropriated 
for  each  of  the  ve.irs  ending  June  30, 

1924,  and  June  .30.  1025. 

The  Rohsion  hill  r  nnteniplates  the  ex- 
penditure of  $7.".OOO.flflO  for  the  fise.il 
years  of  1923  and  1924  .nnd  $100,000,000 
for  1925  unrler  the  general  provisions  of 
the  highway  act  and  $5,000,000  each  for 
1924  and  1925  under  Section  23. 
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Dr.  Merriman  To  Be  Guest  of 
New  York  Lehigh  Club 

A  dinner  in  honor  of  Dr.  Mansfield 
Merriman,  editor  of  the  American  Civil 
Engineers'  Handbook,  author  of  numer- 
ous engineering  books,  and  former  pro- 
ftssor  of  civil  engineering  at  Lehigh 
University,  is  to  be  given  by  the  New 
York  Alumni  of  that  institution  at  the 
Aldine  Club,  New  York  City,  April  18. 

John  R.  Freeman,  George  H.  Pegram, 
Robert  Ridgway,  Prof.  Henry  S.  Jacoby, 
Prof.  Frank  P.  McKiLben  and  Prof. 
Ralph  J.  Fogg  will  be  the  speakers  and 
many  of  the  other  associates  of  Dr. 
Merriman  will  attend  the  dinner. 


Long-Service  Water  Meters  at 
Rochester,  N.  Y. 

In  the  news  item  on  the  recent  meet- 
ing of  he  New  York  Section  of  the 
American  Water  Works  Association, 
printed  in  the  March  9  issue,  p.  418, 
the  statement  that  "Mr.  Little  re- 
marked that  a  water  meter  sold  to 
Rochester  32  years  ago  by  the  late 
John  C.  Tully,  was  still  in  use,"  should 
have  read:  "Several  meters  purchased 
42  years  ago  from  John  C.  Kelly  were 
still  in  commission." 


Concrete  Restored  in  Indianapolis 

Concrete  is  back  on  the  records  of 
the  Board  of  Public  Works  of  Indian- 
apolis as  one  of  the  five  materials  on 
which  bids  will  be  received  for  the  per- 
manent impvovement  of  streets  and 
alleys  in  Indianapolis.  The  board  re- 
stored concrete  after  having  ousted  it 
by  resolution  on  March  1.  The  action 
was  looked  upon  as  a  victory  for  John 
L.  Elliott,  city  engineer,  in  his  fight  for 
lower  paving  costs. 


Engineering  Societies 


Calendar 


Annaal  Meetlng:s 


AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.  New  York ;  Spring 
Society  Meeting.  Davton,  Ohio. 
April  5-6  ;  Subject.  "Flood  Prob- 
lems." 

NATIONAL,  FIRE  PROTECTION  AS- 
SOCIATION. Boston.  Mass.  ;  An- 
nual Meeting.  Atlantic  City.  jVIav 
9-11. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  City;  An- 
nual Convention.  Philadelphia. 
Mav  15-19. 

AMERICAN  .\SSOCIATION  OP  EN- 
GINEERS. Chicago  ;  j^nnual  Con- 
vention. Salt  Lake  City,  Utah, 
June   5-7. 

AMERICAN  SOCIETY  OF  CIVIL. 
ENGINEERS.  New  York;  Annu.'il 
Convention.  Portsmouth.  N.  H., 
June   21-22. 


The    Pueblo    Engineers     Association 

held  its  annual  meeting  Jan  25  and 
elected  the  following  officers;  President, 
H.  K.  Barton;  vice-president,  D.  J.  Cox; 
secretary-treasurer,  W.  B.  Curry. 

•  The  Swedish  Engineer's  Society  of 
Chicago  held  its  annual  meeting  Jan. 
28,  at  which  the  following  officers  were 
elected:  President,  John  S.  Gullborg; 
vice-president,  A.  Monson;  financial 
secretary,  C.  J.  Gustafson;  treasurer. 
C.  Hallbom;  secretary,  A.  Cederoth. 


The  Jacksonville  Chapter,  A.  A.  E. 

elected  the  following  officers  at  its 
recent  annual  meeting:  President, 
George  W.  Simmons,  Jr.;  vice-presi- 
dents James  A.  Hammack  and  C.  S. 
Hammatt;  secretary  A.  C.  Newman. 

Tri-state  Water  and  Light  Associa- 
tion of  the  Carolinas  and  Georgia  will 
hold  its  annual  convention  in  Spartan- 
burg, S.  C,  April  19-21.  F.  B.  Mc- 
Dowell, Jr.,  assistant  manager  and 
engineer.  Commissioners  of  Public 
Works,  Charleston,  S.  C,  will  speak 
on  the  new  14,000,000-gal.  concrete 
filter  plant  of  the  Charleston  water 
department.  C.  W.  Grantham,  super- 
intendent of  water-works,  Greensboro, 
N.  C,  will  talk  upon  metering  public 
water  supplies.  Representatives  of  the 
board  of  health  from  each  state  will 
deliver  addresses  on  what  their  respec- 
tive states  are  doing  to  protect  the 
public  water  supplies  and  streams. 
Other  papers  of  interest  are  planned 
for  the  various  sessions. 


Personal  Notes 


Burton  L.  Winslow,  who  for 
18  years  was  in  the  engineering  depart- 
ment of  Brockton,  Mass.,  and  was  sub- 
sequently division  engineer  for  the 
Bureau  of  Water-Works  Improvement, 
Akron,  Ohio,  has  been  appointed  town- 
manager  of  Stoughton,   Mass. 

H.  W.  Smith,  formerly  plant  engi- 
neer in  charge  of  reconstruction  and 
operation  for  the  Great  Western  Port- 
land Cement  Co.,  Mildred,  Kan.,  has 
been  appointed  street  commissioner  of 
Evanston,  111. 

F.  C.  B  R  u  s  H,  Westfield,  N.  J.,  has 
been  appointed  city  engineer  of  Nor- 
wich, N.  Y. 

Paul  S.  Jones  has  been  appointed 
superintendent  of  Imperial  Mutual 
Water  Co.  No.  1,  in  Imperial  Valley, 
Cal.  He  is  a  graduate  of  the  engineer- 
mg  department  of  the  University  of 
California,  and  for  a  time  was  con- 
nected with  the  California  Debris  Com- 
mission in  the  San  Joaquin  and  Sacra- 
mento valleys.  In  his  new  position  he 
will  have  charge  of  all  engineering 
work  for  the  water  company. 

M.  P.  Tucker,  formerly  chief 
engineer  of  the  Firestone  Tire  and  Rub- 
ber Co.,  has  been  appointed  superin- 
tendent of  the  Akron,  Ohio  water-works. 

H.  B.  B  E  L  F  0»R  l),  formerly  deputy 
county  engineer.,  Wayne  County,  Woos- 
ter,  Ohio,  has  been  nnde  resident  en- 
gineer for  the  Illinois  Highway  Depart 
ment  with  headquarters  at  Carbondale, 
III. 

Samuel  Hart  has  been  appointed 
deputy  city  engineer  of  Sacramento, 
Cal 

Aethuk  p.  Denton,  for  the 
past  two  years  district  engineer  for  the 
Portland  Cement  Association  at  San 
Francisco,  has  resigned  to  accept  the 
position  of  sales  manager  for  the  Pacific 
Portland  Cement  Co.  of  San  Francisco. 

0.  C.  T  R  E  T  T  E  N,  for  the  past  two 
yesrs  field  engineer  for  the  Portland 
Cement  Association,  with  headquarters 
at  Sacramento,  Cal.,  has  been  appointed 
acting  district  engineer  for  that  asso- 
ciation with  headquarters  at  San  Fran- 
cisco. 


Walter  Barber,  who  has  been 
city  purchasing  agent  for  Long  Beach, 
Cal.,  has  been  appointed  assistant  city 
manager.  Mr.  Barber  was  county  engi- 
neer of  Osceola  County,  Iowa,  1907- 
1910,  and  of  Clay  County,  in  the  same 
state,  1910-1918. 

Albert  E.  Layer y,  vice-presi- 
dent of  the  Bridgeport  Hydraulic  Co., 
Bridgeport,  Conn.,  was  elected  treas- 
urer of  the  company  recently  to  fill  the 
vacancy  caused  by  the  death  of  Walter 
S.  Wilmot,  who  had  been  treasurer  for 
many  years. 

Rudolph  F.  Schaefer,  Rich- 
mond Hill,  N.  Y.,  David  Robert- 
son, Boonton,  N.  J.,  and  Herbert 
F.  Butler,  New  Rochelle,  N.  Y., 
have  been  appointed  assistant  engi- 
neers with  the  New  York-New  Jersey 
Tunnel  Commission. 

Holton  Cook,  resident  engineer, 
for  the  Department  of  State  Roads  and 
Highways  of  Kentucky,  has  been  made 
assistant  division  engineer  and  trans- 
ferred from  Smithland  to  Ashland. 

Louis  P.  Smithey  and 
Matthews  H.  Tardy,  have 
opened  an  office  in  Roanoke,  Va.,  for  the 
practice  of  architecture  and  engineer- 
ing. Both  served  in  the  World  War, 
prior  to  which  Mr.  Smithey  was  con- 
tracting engineer  for  the  Virginia 
Bridge  &  Iron  Co.,  and  Mr.  Tardy  was 
with  the  Du  Pont  Co.,  at  Wilmington, 
Del. 

J.  H.  M  a  N  N  I  N  G  has  succeeded  Col. 
Peter  Junkersfeld  as  engineering  man- 
ager of  Stone  &  Webster.  Col.  Junkers- 
feld's  retirement  to  enter  the  firm  of 
Junkersfeld  &  McClellan  was  noted  in 
these  columns  some  weeks  ago.  Mr. 
Manning  has  been  with  Stone  &  Web- 
ster since  1910,  prior  to  that  time  hav- 
ing been  an  assistant  of  Col.  H.  L. 
Cooper.  He  was  superintendent  of  con- 
struction of  a  number  of  the  western 
hydro-electric  projects.  During  the  war 
he  was  chief  engineer  and  manager  of 
the  «instruction  activities  at  Hog 
Island,  and  on  his  return  to  Boston  be- 
came assistant  engineering  manager  of 
Stone  &  Webster. 

Col.  George  L.  Watson,  con- 
sulting engineer,  will  collaborate  with 
the  George  A.  Johnson  Co.,  consulting 
engineers  of  New  York  City,  instead  of 
incorporating  his  practice  with  that  of 
the  Johnson  organization  as  announced 
in  this  journal,  March  16,  p.  465.  Col. 
Watson  has  moved  his  office  to  the  same 
address  as  that  of  the  Johnson  Com- 
pany. In  addition  to  serving  his  per- 
sonal clientele  Col.  Watson  will  work 
with  the  Johnson  Company  on  matters 
relating  to  surveys,  reports,  designs  and 
supervision  .of  construction  of  water 
works,  water  purification  plants,  sewer- 
age systems,  sewage  disposal  plants, 
refuse  disposal  stations,  power  develop- 
ments and  numerous  other  branches  of 
civil,  electrical  and  mechanical  engi- 
neering. Col.  Watson's  experience  covers 
a  wide  field  in  mining,  tunnel,  bridge, 
harbor  improvement,  pipe-line  and 
sewerage  work  in  the  United  States; 
and  service  with  the  British  and  Ameri- 
can armies  in  Europe  during  the  World 
War.  He  is  a  member  of  the  board  of 
consulting  engineers  to  the  New  York 
State  Bridge  &  Tunnel  Commission  and 
the  New  Jersey  Interstate  Bridge  & 
Tunnel  Commission. 
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T.  J.  Irving  has  been  promoted 
from  assistant  engineer  of  the  Iowa 
division  to  division  engineer  on  the 
Minnesota  division  of  the  Chicag-o  & 
Northwestern  Ry.,  with  offices  at  Win- 
ona, Minn.  He  succeeds  the  late  W.  J. 
Jackson. 

C.  H.  W  EL  L  s  has  been  appointed 
assistant  engineer  on  the  Iowa  division 
of  the  Chicago  &  Northwestern  Ry.  at 
Boone,  la.,  to  succeed  T.  J.  Irving,  pro- 
moted to  the  Minnesota  division. 


Business  Notes 


Frank  A.  Furst,  who  recently 
resigned  as  president  of  the  Arundel 
Corp.,  has  been  elected  chairman  of  the 
board  of  directors.  Joseph  J . 
Hock,  vice-president  of  the  corpora- 
tion, has  been  made   its  president. 

F.  E.  Welsh,  general  superintend- 
ent of  the  Fred  R.  Jones  Co.,  con- 
tractors, Chicago,  111.,  has  resigned  to 
enter  the  contracting  field  with  his  own 
organization. 

C.  E.  S  K  I  N  N  E  R,  who  has  been  with 
the  Westinghouse  Electric  and  Manu- 
facturing Co.  in  various  capacities  since 
his  graduation  from  Ohio  State  Uni- 
versity in  1890.  has  recently  been  ap- 
pointed assistant  director  of  engineer- 
ing, with  headquarters  at  East  Pitts- 
burgh, Pa. 

The  Doullut  &  Williams 
C  0.,  Inc.,  engineers  and  general  con- 
tractors of  New  Orleans,  La.,  announces 
the  reorganization,  consolidation  and  in- 
corporation of  the  following  companies 
under  the  above  title:  Doullut  &  Wil- 
liams, Inc.,  Southern  Lighterage  & 
Wrecking  Co.,  Inc.,  Shell  Beach  Land 
&  Improvement  Co.,  Inc.  The  new  com- 
pany will  carry  on  the  work  previously 
handled  by  the  above  named  companies 
and  will  extend  its  operations  to  pro- 
vide for  various  kinds  of  construction 
with  a  department  for  each  class  of 
work  under  the  management  of  an 
engineer  skilled  in  the  work  of  his 
particular  department. 


Obituary 


Cornelius  Donovan,  civil 
engineer  formerly  on  duty  with  the 
Corps  of  Engineers,  died  recently  in 
New  Orleans  at  the  age  of  73.  He  was 
born  in  Ann  Arbor,  Mich.,  and  was 
a  ^aduate  of  the  University  of  Michi- 
gan. For  many  years  he  had  super- 
viaory  control  over  the  jetties  through 
the  South  Pass  on  the  Mississippi  River 
■which  he  had  helped  to  construct  under 
James  B.  Eads.  Mr.  Donovan  retired 
from  active  government  service  in  1916 
because  of  ill  health. 

Clarence  E.  Spraoue,  assist- 
ant engineer  at  the  Trenton  plant  of 
the  American  Bridge  Co.,  died  suddenly 
March  16.  He  had  been  with  the 
American    Bridge    Co.,    and    with    its 

fifedecessor    the    New   Jersey    Steel 
ron  Co.,  sinrp  189.''). 

Clarence  E.  Stubbs,  42  years 
old.  building  inspector  of  Baltimore, 
Md.,  from  1911  until  1915  and  later 
engaged  in  the  contracting  business  in 
tiiat  city,  died  on  March  21  at  Denver, 
Col. 


Equipment  and 
Materials 

Adapt  Loader  for  Snow  Removal 

To  adapt  its  mechanical  truck  loader 
to  snow-removal  work  the  George  Haiss 
Manufacturing  Co.,  of  New  York,  dur- 
ing last  Februai-y's  storm  in  New  York 
City,  operated  a  machine  on  which  a 
pan  conveyor  was  substituted  for  the 
standard  bucket  conveyor.  Other  me- 
chanical changes  included  the  lengthen- 
ing and  widening  of  the  elevator  frame, 
a  20-per  cent  increase  in  all  speeds,  and 
a  decrease  in  the  inclination  of  the  ele- 
vator frame. 

The  endless  pan  conveyor  consisted  of 
a  series  of  overlapping  steel  plates  car- 
ried by  two  parallel  roller  chains,  with 
angle  cleats  spaced  12  in.  on  an  elevator 
shaft  20  ft.  long,  inclined  at  30  deg.  to 
the  horizontal.  On  each  side  of  the 
extended  tail  shaft  are  steel  feeding 
propellers  cleaning  out  a  path  about  a 
foot  wider  than  the  machine.  The  ele- 
vator frame  is  pivoted  at  the  center, 
to  give  it  low  clearance  when  moving, 
where  it  is  carried  by  A-frames  on  a 
structural  steel  chassis  carrying  the  en- 
gine and  transmission  parts,  which,  in 
turn,  are  supported  on  creeper  treads. 

The  conveyor  speed  is  17.5  ft.  a  min- 
ute, the  forward  speed  100  ft.  and  re- 
verse 50  ft. 

This  snow  loader,  according  to  the 
observations  of  its  manufacturer,  oper- 
ating in  piles  of  snow,  averaged  2  min. 
10  .sec.  per  truck  rated  at  7.7.  cu.yd. 
The   piles   handled   were   so    stiff   that 


tions  of  the  dipper  are  controlled,  thus 
eliminating  the  usual  complication  en- 
tailing chains,  bevel  gears,  belts  or 
telescopic  shafting.  A  dry-type,  as- 
bestos-lined disk  clutch,  engaging  or 
disengaging  the  entire  machinery,  con- 
nects the  engine  crank  shaft  to  the 
transmission.  The  thrust  and  hoist- 
drums  i-un  loose  on  the  same  shaft. 
The  hoisting  clutch  is  operated  by  an 
independent     thrust-cylinder     and     the 


To  hoist  drum 
To  fhruii  cirum 


thrusting  clutch  by  a  hand-toggle 
mechanism.  Propelling  is  accomplished 
by  a  positive  spur-and-bevel-gear  drive 
direct  from  the  engine.  The  swinging 
mechanism  consists  of  a  spur-and- 
bevel-gear  drive  direct  from  the  engine 
and  the  two  cone  clutches  for  reversing 
the  motion. 

The  thrusting  motion  on  the  dipper 
handle  is  accomplished  by  means  of  a 
small  drum,  keyed  to  the  shipper  shaft. 
On  this  drum  are  anchored  ropes  A 
and  B   (see  sketch).  A  running  to  the 


when  the  loader  was  backed  into  them 
they  slid  so  that  it  was  necessary  to 
use  hand  labor  to  break  the  piles  down 
as  the  machine  backed  into  them.  On 
this  operation  there  were  required  one 
loader  operator  and  three  or  four  labor- 
ers breaKing  down  the  piles.  Ordinarily 
the  operator  and  one  laborer  would 
handle  everything. 


New  Ga.soline  Shovel  Can 
Shake  Bucket 

Transmission  of  gas-engine  power 
to  the  thrust  of  a  revolving  shovel 
without  an  excessively  complimtcd  de- 
sign, so  as  to  give  the  machine  the 
powerful  thrust  and  quick  reversals  of 
a  steam  shovel  are  the  characteristics 
of  the  new  1-yd.  gasoline  shovel  re- 
rentlv  put  out  by  the  Bucyrus  Co., 
Souih    Milwaukee,   Wis. 

Power  is  derived  from  a  single, 
heavy,  slow  speed,  fi.'S-hp.  four-cylinder 
engine  which  transmits  it  through  four 
clul'h<'F<.  By  means  of  a  small  drum 
mounted   on   th«  shipper-shaft  all    mo- 


hoisting  drum,  which  runs  loose  on  the 
shaft  and  B  to  the  thrusting  drum  also 
running  loose  on  the  same  shaft. 
Thrusting  out  is  accomplished  by  a 
pull  on  rope  A,  thrusting  in  by  a  pull 
on  rope  B.  Hoisting  is  accomplished 
by  setting  the  brake  on  the  thrust  drum 
which  makes  all  the  motion  go  into 
hoisting.  If  the  brake  is  partly  re- 
leased, the  resulting  motion  will  be 
combined  thrusting  and  hoisting.  If  it 
is  entirely  released  all  motion  will  go 
into  thrusting  and  if  fully  applied, 
hoisting  will  result.  Shaking  the 
dipper    can  thus  be  effected. 

Rnecifualion  data  are  as  follows: 
Length  of  bfinm,  25  ft.,  9  in.;  handle, 
14  ft;  traction  speed,  0.4  miles  per 
hour;  width  on  caterpillars,  lOJ  ft.: 
working  weight  on  caterpillars,  47 
tons;  fuel  consumption  4J  to  5J  gal. 
per  hour.  The  machine  may  be  equipped 
as  a  drag-line  excavator,  a  crane  or  a 
clamsheU  exca\<ator  with  simple  chatigcs 
made  in  the  field.  It  is  mounted  on 
crawler  tractions,  traction  wheels  or 
railroad    trucks. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Large  Contracts  Let 

Among  this  week's  announcements 
of  contracts  awarded  in  Construction 
News,  pp.  137@150  are  the  following 
large  projects:  A  12-story  bank  and 
office  building  at  Boston,  to  I.  G.  Har- 
sey  &  Sons,  75  Wareham  St.,  $1,000,- 
000;  four  8-story  apartments  and  a 
6-story  office  building  at  Pittsburgh,  to 
Hegeman  &  Harris,  185  Madison  Ave., 
New  York  City,  $1,400,000  and  $500,000 
respectively;  superstructure  of  Porter 
St.  pier,  Philadelphia,  to  F.  H.  Harris 
&  Co.,  1.520  Parrish  St.,  $1,250,000;  an 
11-story  clubhouse  at  Indianapolis,  Ind., 
to  Bedford,  Stone  &  Construction  Co., 
810  Fletcher  Trust  Bldg..  $1,000,000; 
a  hotel  at  Grand  Rapids,  Mich.,  to 
Owen-Ames-Kimbal  Co.,  42  Pearl  St., 
$1,000,000;  a  hotel  at  Los  Angeles,  to 
Scofield  Engineering  Construction  Co., 
Pacific  Finance  Bldg.,  $5,086,000;  shaft 
caissons  and  tunnels  between  New  York 
and  New  Jersey  to  Booth  &  Flinn,  Ltd., 
17  Battery  PL,  New  York  City,  $19,331,- 
723.  

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bid.s 
are  either  asked  or  will  soon  be  called 
for  in  Construction  News,  pp.  137@150 
are  the  following: 

A  high  school  at  Hartford,  Conn., 
$1,000,000. 

An  apartment  at  Chicago,  111., 
$2,000,000. 

An  office  building  at  Chicago,  111., 
$1,500,000. 


Materials  and  Labor  Prices  in 
Four  Canadian  Cities 

Montreal  to  Vancouver — Rapid  Comparison  with  United  States 
Quotations — Canadian  Dollar  About  97  Cents 


These  Canadian  quotations  were  col- 
lected by  Engineering  News-Record's 
Construction  News  correspondents  as 
of  the  following  dates:  Montreal,  March 
18;  Ottawa,  March  15;  Winnipeg,  March 
14;  Vancouver,  March  3.  The  Canadian 
dollar  is  now  rated  at  about  97  cents, 
exchange  value,  which  allows  a  com- 
parison to  be  drawn  between  prices  in 
Canada  and  the  United  States.  Further 
reductions  of  materials  prices  in  Canada 
will  depend  largely  upon  the  action  of 
the  new  Dominion  administration  in 
regard  to  freight  rates. 

Wage  rates  quoted  in  Winnipeg  will 
remain  effective  until  April  30,  1922,  at 
which  time  changes,  on  a  reduced 
basis,  are  anticipated.  The  construction 
outlook  in  Canada  is  very  optimistic, 
particularly  in  Ottawa  where  agree- 
ments have  been  entered  into  between 
the  employers  and  the  bricklayers, 
carpenters,  hodcarries  and  common 
laborers  to  maintain  the  wage  scale,  as 
of  March  18,  1922,  in  effect  until  May  1, 
1923.  The  present  wage  rates,  how- 
ever, paid  hoisting-  engineers  and  struc- 
tural ironworkers  will  not  remain  in 
effect    after    May    1,    1922.      Although 


union  common  laborers  are  paid  45c.  in 
Ottawa,  non-union  comon  laborers  are 
employed  at  30c.  per  hour  on  county 
and  provincial  road  work. 

Winnipeg  —  Gravel  obtained  fi'om 
local  pits  is  quoted  at  $1.90  per  cu.yd., 
f.o.b.,  for  11  in.;  $2.25  in  dealers'  yards 
for  il-in.  Sand  is  delivered  on  job  at 
$3.15  per  cu.yd.  Crushed  stone,  IJ-in. 
to  2-in.,  is  quoted  at  $3.75  per  cu.vd. 
delivered;  $2.85  at  yards;  $2.45  f.o.b. 
cars  and  at  $1.55  f.o.b.  quarry.  Size 
S-in.  costs  $4  delivered;  $3.10  at  yards; 
$2.75  f.o.b.  cars  and  $1.90  f.o.b.  quarry. 
Quarries  are  located  at  Stonewall, 
Manitoba,  about  20  mi.  from  Winnipeg. 
No  paving  stone,  brick  paving  blocks  or 
wood-blocks  are  used  in  this  city  and 
no  asphalt  is  obtainable.  Commercial 
cement  (natural)  is  quoted  at  $3.20  de- 
livered; $3  at  yards  and  $2.64  per  bbl. 
f.o.b.  cars,  exclusive  of  bags.  Hydrated 
lime  is  handled  in  50-lb.  paper  and  jute 
bags.  American  fire  bricks  are  quoted 
in  Winnipeg  at  $100  per  1,000  delivered; 
$95  at  yards  and  $90  f.o.b.  cars,  in  city. 
Canadian  fire  bricks  are  quoted  at  $85 
delivered;  $80  at  yards  and  $75  per 
1,000  f.o.b.  cars.     Chimney  bricks  are 


■  pipe — carlots,  per  ft. 


PRICE.S  OF  PRINCIPAL  MATERIALS  AND  RATES  OF  LAKOR  IN  FOUR  CANADIAN  CENTERS 

\"ancouver  Montreal  Ottawa  Winnipeg 


12-in, 
24-in, 

36-iii.  

-Asphalt — carlots.  in  packages,  per  ton 

carlots,  in  bulk,  per  ton 

Paving  stone — per  sf|,vd.  

Wood-hlocks— 16-lh   trrntnifrit,  persq.yd 

Sand — cargo  or  cars,  |iiT  111  \  il  

Gravel — cargo  or  iiir~.   I'.in   p' i  lu  yd 

;-■!.   1..1  cu.yd 

Crushed  stone — carjiu  ur  ;  ar.s,  I  i-in.  per  cu.yd 

J-in.  per  cu.yd 

Cement — carlots,  without  bags,  per  bbl.  natural — 5001b.  and  over.  , 

Portland — f.o.b 

Portland — delivered . 
Lime — warehouse  prices,  including  cloth  bag 

hydrated — finishing,  per  ton 

hydrated — common,  per  ton 

lump — finishing,  per  18f)-lb.  bbl.  (net) 

lump— common,  per  280-lb.  bbl.  (net) 

Brick — cargo  or  carlots,  per  1. 000,  common   

paving  block — 3^x8ix3, 

3ix8ix4 

Hollow  wall  tile — carlots,  per  block — 4x12x12 

8x12x12 

Lumbei — wholesale,  carlots.  to  dealers,  f.o.b.  No.  I  grade,  per  M.  ft.  b.m. 
1-in.  rough.  10-in.  X  16  ft.  and  under,  pine 


.35 

65 

2  40 


2.75  (del.)- 
2.75  (del.) 
2  75  (del.) 
4  00 
4  00 


3  35 
3.45 


25.00 
60  00 
60  00 


fir 


2-in.  tongue  and  g 

8-in.  X  8-in.  x  20  ft  and  under,  pin 


and  under,  pine 


12-ii 


;  12-ir 


Hr 


Manila  rope — i-in.  and  larger,  1 200-ft.  coils,  per  lb. . 
Explosives — small  lots,  delivered,  40  per  cent  gelatin,  per  lb. 
60  per  cent  gelatin,  per  lb 
Labor  rates  per  hour,  bricklayers 

carpenters 

hoisting  engineers . 

hod  carriers* 

pile  drivers 

structural  iron  workers 

common   labor  i  """^"   .  ■.-  ■ 


JO.  30 

$0.21 

$0  15 

.45 

.32 

45 

70 

.60 

60 

1.35 

.95 

1.00 

4.50 

3.15 

6  50 

28.00 

31.18 

21.00 

24.90 

125.00  per 

M 

3.65 

4,50 

4  15 

1 .  50  per 

ton 

2.50   (del.) 

3.  15  (del.) 

1 .  25  per 

Ion 

1.90  f.o.b.  cars 

1  50  per 

ton 

2  00  per 

ton 

2.07(<£2 

19 

2  45 

2  10  per 

ton 

2,68(u^2 

80 

2  75 
2.64 

2.40 

3.75 

2  90 

26.00 
21.00 
1 5  00  per 

35.00 

24.00   in   paper   bags 

ton 

1 1 . 00  per 

ton 

19.00  per 

ton 

3  20 

16.00 

25.00 
3.  65  per 

so. yd 

19  00 

20 

M 

085 

30 

.22  . 
85.00 

.12 
76  50 

48.00 

83.00 

31  50 

35  00 

30.00 
70.00 

34,20 

45  00 

56.00 
75.00 

35.50 

47  00 

75.00 

36.00 

35  00 

45,00 

37.00 

35  00 

60.00 
85  00 

37  00 

47  00 

85  00 

36  00 

30 

.52 

235 

21! 

213 

287 

255 

227 

327 

62J(gi.75 
.811 
I.I2J 


1.15   (44  hr.  week) 
90   (44  hr.   week) 
90(S  1    10   (50  hr    week) 


I ,  to   (44  hr,    week) 
,471(<I    55    (50   hr.    week) 
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quoted  at  $25@$30  per  1,000.  Douglas 
fir  is  the  principal  lumber  and  is 
shipped  direct  from  mills  in  British 
Columbia.  Bricklayers,  carpenters  and 
structural  ironworkers  operate  on  the 
44-hr.  basis;  hoisting  engineers  and 
union  common  laboi-ers  work  50  hr.  per 
week. 

Ottawa — Common  bricks  are  quoted 
at  $25  both  in  Ottawa  and  Vancouver 
as  against  $19  in  Winnipeg.  Sewer 
pipe,  4-in.,  is  quoted  at  20c.  in  Van- 
couver; 21c.  in  Ottawa;  35c.  in  Winni- 
peg. Sand  is  quoted  in  Ottawa  at  $2.50 
as  against  $2.75  per  cu.yd.  delivered  in 
Vancouver.  Dynamite,  40  per  cent 
gelatin,  costs  21.3c.  in  Ottawa  as  com- 
pared with  28.7c.  per  lb.  in  Winnipeg. 

Vancouver — Structural  steel  is  quoted 
at  $150  per  ton  in  comparatively  small 
quantities;  reinforcing  steel  in  less  than 
carload  lots  at  $4  per  100  lb.;  manila 
rope,  i-in.  costs  19c.  Wage  rates  in 
the  building  trades  are:  Cement  finish- 
ers, $5.50(2)86;  electricians,  lathers  and 
plumbers,  S8;  electricians'  helpers,  $5; 
glaziers,  $4.80@$5.20;  painters,  $6; 
roofers  and  sheetmetal  workers,  $7.20. 

Prices  in  United  States  and  Canada 

Construction  materials  prices  in  Van- 
couver as  compared  with  those  prevail- 
ing in  Seattle  show  8-in.  sewer  pipe,  for 
instance,  at  35c.  in  the  former  city  and 
36c.  per  ft.  in  the  latter.  Other  mate- 
rials, however,  do  not  compare  so  closely. 
Hydrated  finishing  lime  is  quoted  at  $2 
per  ton,  lump  finishing  lime  at  40c.  per 
bbl.  and  8-in.@12-in.  Douglas  fir  lumber 
at  $2  per  M.  ft,  higher  in  Seattle. 

Piledrivers  receive  183c.  and  struc- 
tural ironworkers  22Jc.  more  per  hr.  in 
Seattle  than  in  the  Canadian  city,  but 
bricklayers  receive  6',c.  and  carpenters 
IJc.  more  per  hr.  in  Vancouver  than  in 
Seattle.  Scales  for  hoisting  engineers, 
hodcarriers  and  common  laborers  are 
the  same  in  both  cities. 

Materials  prices  are  evidently 
slightly  higher  in  Winnipeg  than  in 
Minneapolis.  Sewer  pipe,  8-in.,  is 
quoted  at  20c.  per  ft.,  gravel  at  40c.  per 
cu.yd.,  crushed  stone  45c.(3)50c.  per 
cu.yd.,  cement  66c.  per  bbl.,  brick  $4 
per  M.,  hollow  tile  2c.  per  block,  2-in. 
fir  at  75c.  per  M.  ft.,  manila  rope  at  4c. 
per  lb.,  and  dynamite  at  6c.(a>7c.  per  lb., 
higher  in  Winnipeg  than  in  Minneapolis. 
Hydrated  finishing  lime  is  quoted  at 
|5  per  ton,  Douglas  fir  lumber  at  $4  per 
M.  ft.  and  8-in.  hemlock  at  $1  per  M. 
ft.,  higher  in  Minneapolis  than  in 
Winnipeg.  Hemlock  lumber,  1-in.,  is 
quoted  at  the  same  price  in  both  cities 


but  1-in.  yellow  pine  is  twice  as  high 
in  Winnipeg  as  in  Minneapolis.  Wage 
rates  in  the  building  trades  are  higher 
in  the  Canadian  city  in  question,  as 
bricklayers  receive  loc,  carpenters  and 
hoisting  engineers,  10c. ,  and  iron- 
workers 30c.  per  hr.  more  in  Winnipeg 
than  in  Minneapolis.  Non-union  com- 
mon laborers,  however,  receive  5c.  more 
per  hour  in  Minneapolis  than  in 
Winnipeg. 


Building  Materials  Prices — 
Now  and  at  Peak 

iHiir.iiii  of  Labor  Statistics  Figio-cs) 

The  building  material   index   of   the 

Bureau  of  Labor   Statistics   was   158.7 

for  Februarj-,  as  just  reported,  against 

159.9  in  January,  and  304.6  at  the  peak 

100     JW     300  400     500    600 
Building  Material  Index 

Brick. Common  ort  Kiln 

Chicago 
6rave!,  New  York 
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Sond,  Ne-«  York 
Bars,  Feirrforcing 
Pritsburgh 
Noils,V/;re  Prttsburgh 
Structural  steel 
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Hemlock,  New  York 
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V/hite  Ook,  New  York 
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Plate  Oloss,  New  York 
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I  I  Maximum  Price  Level 

^^^^1   Price  Level,  February  \°!iZ 
19li  Averogs  Price  - 100 

(April,  1920).  The  chart  and  table 
show  both  this  index  and  the  indexes  of 
the  twenty-two  materials  which  com- 
prise it.  Four  materials  are  given  as 
more  than  100  per  cent  higher  than  in 
1913:  Lump  lime,  sand,  white  oak  and 
turpentine.  Cement  at  the  plant  is 
48.4  per  cent  above  the  1913  level. 
Structural  steel  is  reported  99.3  com- 
pared with  100  in  1913  and  331  at  the 
peak. 


BUILDING  materials  INDEXES  OF  DIREAl  OF  LABOR  STATISTICS 

,— . . Indpn    Numbers    

. At  P'ak Deo    I '2 1       J»n    1922 

Commodity                                               Date             Index  Indcj  Index 

BuOdln*  mat^«linl-x« Apr.    1920         304  6  160  8  159  9 

Brick,  ormmon.  at  kiln.  Chicago Oct.     1920         2511  180  8  170.1     ■ 

OrsTel.  Ne»  Y.,rk Juno  1920         MO  4  198  6  198  6 

Hollow  tilo.  Chicago June  1920         236  9  108  0  128  3 

lliD«.  Cimmon.  lump.  avermieforU.  8 Oct.    1920         286  0  2110  207  8 

PortUnd  ccmcni.  al  plant Sept.  1920          192  9  148  4  14.4 

fcnd.  New  Yr.rk                                              ..     May  1920         302  5  2017  2017 

B«i».  iwnfr.rnne.  I'ittslnirgl,                            .     July    1917         327   1  109  0  09.0 

Ndl..  wir».  Pi.t.hurgh                                              Jan     1920         252  9  153   J  143.0 

B.n,r.„r,l.-..l.  I'ittalmriil,                                   .      Juno   1917           3310  99   1  99   J 

T                            I  at  mill.                              ..     Jan.    1920         407  J  24  9  24  J 

I                              rk.                                        .     Fob.    1920         235  J  153  8  53  8 

Y-.rk        .                           .     Jan     1920         596  8  207  2  92.6 

.at  mill. ..     Feb    1920         346  8  148  5  152  0 

V                            .    rk .     Mar    1920         ih  6  224  5  224  5 

'^                               K.  at  mill. .     Frb.    1920         4',i  3  89  1  819 

1                                 V'»k                                          ..      \ua.    1920          32r}  169  0  69  0 

3'                               1.    work. AM.    1918          2->i  2  231   0  92   5 

I                                  ,  ,.rt,                                                  »u-     1919          480  4  145   9  155   8 

I                                                                          •     J.T  1920         226  4  179  2  179  2 

1                                 rl                                      ■     Aor     1920         601   8  190  2  212  4 

w                           ■■  Tk                                      :     Mar.  1920         229.3  181   2  181   2 

•Cr<pptr  trirr,  ahwi  i-oppiT^.  loa,]  „i™.  and  «hr*^  tine  hnvo  been  added  I"  th»  rf^ip  makini  up 
■f  material  iwlej.  which  make*  a  alight  change  from  the  Index  pronotjaly  publuhKl 


Feb.  1922 
Index 
158  7 
169  7 
198.6 
128  3 
206  8 
148  4 
201  7 
109  0 
136  1 
99  3 
135  8 

153  8 
192  6 
148  0 
216  2 

180  0 
169  0 

154  0 
176  9 
179  2 
210  9 

181  2 
thr  b'lild- 


Detroit  Receives  Cement  Bids 

In  response  to  advertisement  for  pro- 
posals for  furnishing  the  City  of  De- 
troit with  75,000  bbls.  of  cement  to  be 
delivered  as  directed  during  the  year 
ending  .Jan.  31,  1923,  bids  were  re- 
ceived from  the  following  companies: 

F.O.B. 

Shipping       F.O.B. 

Point         Detroit 

^—  Price  per  Bbl.  -^ 

Wabash  Portland  Cement  Co., 
Detroit.  Mich.,  (works  at 
Stroh.  Ind.) 

Papersacks J1.76  $2.22 

Clothsacks 2.01  2.47 

Universal  Portland  Cement  Co., 
Chicago,  111. 

Papersacks 1.75  2.22 

Clothsacks 2.00  2.47 

Bulk 1.55  2.02 

Huron  and  Wyandotte  Portland 
Cement  Cotiipanies.  Detroit, 
Mich.,  at  .\lpena; 

Papersacks 1.72  2.22 

Clothsacks 1.97  2.47 

Bulk 1.52  2.02 

Wyandotte: 

Paper  sacks 1 .  85  .... 

Clothsacks 2.10  

Bulk 1.65 

The  commissioner  of  purchases  and 
supplies  recommended  that  contract  be 
awarded  to  the  Huron  and  Wyandotte 
Portland  Cement  Companies  and  the  ap- 
proval of  the  City  Council  was  asked. 

Proposals  have  been  asked  for  the 
transportation  of  75,000  bbls.  of  cement 
by  truck  from  the  cement  plant  at 
Wyandotte,  Mich.,  to  be  delivered  to 
any  place  within  the  limits  of  the  city 
of  Detroit  as  may  be  directed  by  the 
Department  of  Purchases  and  Supplies. 

Cheaper  Materials  and  Freights 
Lower  Bidding  in  Ohio 

(Columbus    Corn  siinndi  tier  ) 

Low  bids  on  road  work  opened  by 
the  Ohio  Department  of  Highways  and 
Public  Works  since  Jan.  1  have  been 
almost  20  per  cent  below  the  estimates 
of  the  engineers  in  the  department. 
The  reason  for  this  decline  is  an  inter- 
esting study  in  costs  and  psychology. 
With  the  opening  of  bids  about  the  mid- 
dle of  January,  road  contractors  were 
anxious  for  work  and  they  figured  that 
much  of  the  labor  that  is  to  be  em- 
ployed during  the  present  season  can  be 
hired  at  greatly  reduced  prices.  Little 
of  the  work  has  started  yet  and  of 
course  the  exact  wage  that  must  be  paid 
to  unskilled  labor  is  not  known,  but  it 
will  range  between  25  and  35c.  per 
hour,  instead  of  50  to  65c.  per  hour  as 
during  the  peak  of  high  wages. 

Another  important  factor  is  the  re- 
duction in  prices  of  road  materials. 
Gravel,  which  formerly  cost  from  80  to 
90c.  per  ton  at  the  plant  is  now  being 
bought  for  GO  to  70c.  and  sand  is  about 
Be.  less  than  gravel. 

Cement  is  down  from  15  to  25c.  per 
bbl.,  while  crushed  stone  is  down  about 
25  to  35  per  cent. 

The  greatest  reduction  has  been  made 
on  brick  which  sold  at  $32(a'$33  in  the 
middle  of  1920  and  now  sells  around 
$25.   All  of  the.Mp  prices  arc  f.o.b.  plants. 

Another  factor  is  the  reduction  in 
freight  rates  in  Ohio  on  all  road  build- 
ing materials  which  was  ordered  by 
the  Ohio  ITtilities  Commission  on 
Oct.  20,  1921.  This  removed  thf  last 
(40  per  cent)  increase  in  freight  rates 
and  was  a  reduction  of  28  per  cent.  As 
freight  enters  into  the  cost  of  road 
building  on  the  average  of  13.5  per 
cent  this  re<luction  was  decidedly  im- 
portant. These  factors  have  aided  in 
bringing  about  tower  bidn  on  state  work. 


550 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  13 


Railroads  Plan  To  Spend  Millions 

The  Great  Northern  Railway  Co.  will 
spend  about  $800,000,  according  to  its 
estimate,  in  construction  of  engine  ter- 
minals in  Northeast  Minneapolis,  to- 
gether with  some  incidental  grade  sepa- 
ration there.  Contract  for  the  termi- 
nals has  been  let  to  A.  Guthrie  &  Co., 
Inc.,  of  St.  Paul. 

Included  in  this  contract  is  the  erec- 
tion  of  a   30-stall   brick  roundhouse,   a 


machine  shop,  turntable,  cinder  pit  and 
coal  facilities,  while  power  and  store 
houses  will  be  erected  later.  The 
Great  Northern  is  now  building  a  $2,- 
000,000  concrete  and  steel  ore  dock  at 
Duluth,  and  has  authorized  40  miles  of 
second  main-line  track  laying  in  Wash- 
ington and  North  Dakota,  as  well  as 
erection  of  a  car-repair  shop  at  IMinot, 
N.  D.,  together  with  certain  trackage 
improvements   there. 


While  rumors  have  been  published 
that  the  Great  Northern  improvement 
budget  for  1922  totals  $17,000,000, 
President  Ralph  Budd  is  to  make  a 
definite  statement  about  April  1. 

At  the  office  of  the  president  of  the 
Northern  Pacific  it  is  announced  that 
the  1922  improvement  budget,  as  ap- 
proved, totals  about  $18,000,000  of  which 
$4,000,000  represents  items  carried  over 
from  last  year. 


Weekly  Construction  Market 


THIS  limited  price  list  is  published 
weelily  for  the  purpose  ot  giving  cur- 
rent prices  on  the  principal  construction 
materials,  and  of  noting  important  price 
changes    on    the    less    important    materials. 


Steel  Products:  New  York       Atlanta 

Structural  shapes,  100  1b -?2.4S  S3.  ^5 

Structural  rivets,  100  lb -3.35  3.90 

Reinforcing  bars,  j  in.  anil  larger,  100 

lb _ —2.38  3.25 

.<teel  pipe,   black,   2^    to  6   in.   lap, 

discount 61%  68% 

Cast-iron  pipe,  6in.  and  over,  ton     47  30(548.30     40.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40  2.39 

Gravel,  4  in.,  cu.yd 1 .  75  1 .  S.i 

Sand,  cu. yd 1.00  1.15 

Crushed  stone,  4  in.,  cu.yd 1.75  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft           49.00  37.00       ■ 

Lime,  finishing,  hydrated,  ton...  1S.80@16.S0  18. CO 

Lime  common,  lump,  per  bbl. ..  .  2.75@3.48  1.25 
Common  brick,  delivered,  1,000.  19  40@19.90  8.75 
Hollow     building     tile,     4x12x12, 

block Not  used  .  07975 

Hollow    partition    tile     4x12x12, 

block 11120  .06525 

Linseed  oil,  raw,  5  bbl.  lots,  gal. .  .          —.83  -l-.8y 
Common  Labor: 

Common  labor,  union,  hour .60  .35 

Common  labor,  non-union,  hour .20 


Moreover,   only  the  chief  cities  are  quoted. 

Valuable  suggestions  on  costs  of  work 
can  be  had  by  noting  actual  biddings  as 
reported  in  our  Construction   News  section. 

The    first    issue    of    each    month    carries 

Minne- 
Chicago    apolis 


The    last    complete    list    will    be 


Dallas 

?4.00 
5.50 

3.50 

45% 
48 .  30 


2.25 
2.25 
2.25 
2.73 


•33  50 

25  00 

2.50 

11.15 

.US 

.115 


22.63 
3.43 


52.66 
3.90 


the     issue 
April    6. 


Denver 

J53.50 
4.55 


2.53       2.56  3.421 

591%     61.9-5%     44% 
43.10@44.60  +47.00   52.00 


1.94  2.24 

2.00  1.50 

2  ,  CO  1 .  00 

1.60  2.25 


43  00 

18.00 

1.40 

11.00 

.0821 

.0657 


38  00 

29.00 

1.40 


.109        —  90 
72^ 


.0752 


.93 


2.90 
2.. SO 
1.10 
3.50 


34.75 

24.00 

2.70 

12.00 

.08 

.10 

1.08 


uf      .March      2  ; 

San 
Francisco 

23.10 
4.50 


58.8% 
48.00 


2.73 
2.25 
1.50 
2.25 


28  00 

22.00 

1.75 

15.50 


1.04 


Seattle    Montreal 

23.25      23.75 
6.50 


3.75 
3.25 


53% 
52.00 


2.75 


35.10 
55.00 


.25 


50®.. 55       .56i 

40     .40@.50    .35@.40  .47^@.56 


2.94  2.40 

1.50  1.50 

1.50  1.25 

3.00  2.00 


20.00  47.00 

27.00  21.00 

2.75  11.00 

14.00  16.00 

.10  -.08 

.11     

.86  1.05 

.50®. 60 


.50      ,20®. 30 


Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  sign.s.  For  steel  pipe,  tlie  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c,  per  100  lb.  for  cutting 
reinforced   steel   into    2-ft    lengths   or   over. 

New  York  quotation."!  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  28ii-lb.  net  ;  botli  lump  and  iiy- 
drated  quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on.  job.  Gravel  ready  mixed 
$2  per  cu.yd. 

Chicago  quotes  hydrated  lime  in  50-lb. 
ba&s ;  common  lump  line  per  180-lb.  net. 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce- 
ment on  cars.  Gravel  and  crushed  store 
tiuoted  at  pit.  We.  quote  on  brown  lime 
per  ISO-lb.  net  ;  white  is  $1.70  for  Kelly 
Island  and  _$1..t5  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks" ;  gravel  and  sand  at 
pit :  stone  on  cars  ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
house." Linseed  oil,  delivered.  Common 
lump  lime  per  180-lb.  net. 

Atlanta  quotes  sand,  stone  and'  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per   180-lb.   net. 

Dallas  quotes  lime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  cruslied  stone 
f.o.b.    cars,    otlier   materials    delivered. 

San    Francisco    quotes    on    Heath   tile,    5i 


X  S  X  Hi.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  180-lb.  net 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir.  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.  Common  lump  lime  per  ISO-lb,  net. 
Hollow  building  tile  delivered, 

Montreal  ciuotes  on  fir  instead  of  pine. 
Sand,  stone,  gravel  and  lump  lime  per  ton. 
Lime  and  tile  are  delivered  ;  cement,  sand, 
gravel  and  stone,  on  siding  ;  brick  f.o.b. 
plant :  steel  and  pipe  at  warehouse.  Hol- 
low tile  per  ft.  Cement  price  is  in  Canadian 
funds  (the  Canadian  dollar  stands  at  9T.70 
cents).  Bag  charge  is  Sue.  per  bbl.  Dis- 
count of  10c.  per  bbl.  for  payment  within 
20  days  from  date  of  shipment.  Steel  pipe 
per  100  ft.  net. 


Steel  shapes  are  quoted  in  the  New 
York  warehouses  at  $2.48  as  against 
$2.63;  structural  rivets  at  $3.3.5,  re- 
duced from  $3.50  and  reinforcing  bars 
at  $2.38  as  compared  with  $2.53  per  100 
lb.  one  week  ago.  With  prices  declin- 
ing- in  the  warehouses,  producers  of 
shapes,  plates  and  bars  continue  to 
quote  $1,50  per  100  lb„  Pittsburgh,  but 
still  seem  unable  to  firmly  establish  the 
market  on  that  basis.  Actual  buying 
is  possible  at  $1.40@$1.45  f.o.b,  mill. 
Cold  rolled  shafting  is  quoted  in'Min- 


Changes  Since  Last  Week 

neapolis  at  $3,43  as  against  $3.68  per 
100  lb.  delivered;  cast-iron  pipe,  6-in., 
at  $47  as  compared  with  $46  per  ton, 
last  week. 

Raw  linseed  oil  is  quoted  at  a  reduc- 
tion of  Ic.  in  New  York;  7c.  in  Chicago 
and  at  an  advance  of  8c.  per  gal.  (5  bbl. 
lots)    in   .'Atlanta. 

A  total  of  382  mills  reporting  to  the 
National  Lumber  Manufacturers'  Asso- 
ciation for  the  week  ending  Mar.  18, 
show  180.944,123  ft.  of  lumber  cut; 
193,311,165  ft,   shipped   and   orders  for 


203,325.892  ft,  b.m.  Production  stands 
at  20  per  cent;  orders  at  10,5  per  cent 
and  shipments  at  17  per  cent  below 
normal. 

Comparison  of  materials  prices  and 
building  trades'  labor  rates  in  four 
representative  Canadian  centers  with 
quotations  in  the  principal  markets  of 
the  United  States,  may  be  had  by  re- 
ferring to  the  article  on  p,  548  in  con- 
nection with  the  weekly  construction 
market  quoted  above.  Ottawa  wage 
agreements  effective  until  May  1.  1923 
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A  Step  Forward 

SO  ENGROSSING  has  been  the  difficult  problem  of 
making  a  living  in  these  years  of  war  recovery  that 
the  average  man  has  rather  lost  his  appreciation  of  the 
great  things  that  are  being  done  not  only  to  prevent 
a  similar  visitation  on  his  descendents  but  to  make  it 
more  easy  for  him  to  get  back  to  a  normal  way  of  life. 
The  Senate's  ratification  of  the  naval  and  Pacific  treaties 
are  accepted,  therefore,  too  much  as  a  matter  of  course. 
In  reality  these  treaties  are  landmarks  in  the  progress 
of  mankind  toward  mutual  understanding — the  triumph 
of  common  sense  over  killing  competition.  They  are  not 
perfect — so  few  human  things  are  and  so  difficult  it  is  to 
agree  as  to  perfection — but  their  acceptance  by  the 
United  States  is  the  first  necessary  step  toward  putting 
together  the  shattered  pieces  of  world  economics. 

An  Invalid  Industry  Runs  a  Fever 

r*I  SOME  phases  of  the  coal  strike  the  consuming 
public  is  not  interested.  It  cares  nothing,  for  ex- 
ample, about  the  check-off  practice  or  the  factional 
proclivities  of  union  leaders.  In  others  it  has  the  vital 
interest  of  a  party,  even  though  "of  the  third  pai't." 
It  wants  plenty  of  coal  at  a  fair  price,  it  wants  the 
miners  as  part  of  itself  to  earn  a  decent  living,  and  it 
wants  the  operators  to  earn  a  reward  for  their  enter- 
prise that  will  insure  a  continuing  development  of  the 
industry  along  constructive  lines.  At  the  roots  of  the 
controversy  lies  overexpansion.  There  are  too  many 
mines.  The  industry,  moreover,  is  divided  against 
itself;  some  mines  are  unionized,  some  are  not.  The 
non-union  mines  are  fixing  the  price  and  getting  the 
business  and  the  non-union  miners  at  a  lower  wage  are 
earning  more  than  their  union  brethren.  The  oper- 
ators contend  that  war-wages  must  go.  The  miners  can- 
not see  this  and  insist  that  while  prices  should  come 
down  economies  must  be  sought  elsewhere,  in  profits 
for  example.  The  public  maintains  that  the  war  is  over 
for  the  coal  business  as  well  as  for  the  rest  of  us  and 
that  war-wages,  war-profits  and  war-prices  all  must  go, 
and  go  for  good.  This,  however,  is  but  the  dispute  of 
the  day.  However  it  may  be  settled  the  coal  business 
evidently  is  a  sick  business  which  needs  a  thorough 
■  frhauling  in  the  interest  of  miner,  operator  and  con- 
uming  public.  It  will  be  cured  only  by  the  application 
of  economic  and  social  principles  and  not  by  its  exploita- 
tion in  the  interest  of  industrial  politics. 

Wet -Batch  Haulajje  Safe 

CRITICISM  of  central  mixing  and  wrt-hatch  haulage 
a.i  a  methotl  of  concrete  road  construction  is  ba.sed 
on  the  opinion  that  hauling  injures  the  mixture.  No 
quantitative  determination  of  the  injury  is  over  cited 
nor  is  its  nature  ever  clearly  defined.  A  general  charge 
of  Begregation  or  of  loss  of  strength  because  of  incipient 
hardening  is  ordinarily  the  extent  to  which  injuries  are 
particularized.     Both  segregation  and  kiss  rrf  strength 


are  logical  possibilities  of  wet-batch  haulage  and  ex- 
amples of  both  can  be  named  by  anyone  who  has  ob- 
served central-plant-mixed  concrete  road  operations  in 
any  number.  There  is  nothing  constructive  in  reporting 
them  as  faults — ^it  gets  noAvhere  toward  the  solution  of 
the  real  problem  which  is:  Where  does  safety  end  and 
danger  begin  in  hauling  wet  batches,  for  the  method 
often  offers  economies  in  road  construction  and  merits 
employment  within  the  zone  of  safe  operation?  Tests 
have  to  be  made  whose  results  will  measure  the 
kinds  of  mixtures  which  can  be  most  safely  hauled, 
etc.,  before  it  can  be  asserted  or  denied  that  wet  batch 
haulage  is  a  safe  and  desirable  road  construction, 
method.  The  Bureau  of  Public  Roads  tests  summarized 
in  this  issue  are  an  attempt  to  arrive  at  precise  meas- 
ures. In  the  preliminary  conclusions  there  is  assurance 
that  central  mixing  and  wet  batch  haulage,  as  now- 
practiced,  may  safely  be  continued  as  a  i-oad  construc- 
tion process  until  the  completed  investigations  disclose 
what  ultimate  refinements  are  required. 

Map  Questions 

BY  AND  LARGE  engineers  are  the  principal  map- 
using  class.  They  are  the  people  most  directly 
concerned  in  the  matter  of  how  our  maps  are  made — 
except  perhaps  the  general  public,  whose  wishes  and 
needs  are  rather  undetermined.  Questions  such  as  that 
of  scale,  discussed  on  p.  572  of  this  issue,  reduce  in  the 
last  analysis  to  the  question  of  what  is  best  suited  to 
engineering  service,  at  least  in  so  far  as  topographic 
maps  are  concerned,  which  are  used  almost  exclusively 
by  technical  men.  Recognition  of  the  engineering  inter- 
est in  mapping  was  the  motive  that  led  a  group  of  engi- 
neers some  years  ago  to  call  the  government's  attention 
to  the  backwardness  of  our  federal  topographic  map- 
ping work,  and  to  urge  that  more  systematic  effort  be 
made  to  carry  it  toward  completion.  Out  of  the  action 
of  this  group,  there  resulted  the  formation  of  the  inter- 
departmental Board  of  Surveys  and  Maps  that  is  at 
present  endeavoring  to  improve  the  federal  mapping. 
Of  the  two  lines  along  which  this  board  has  worked, 
centralization  of  all  government  mapping  in  one  bureau, 
and  standardization  of  methods  used  by  the  various 
bureaus,  the  former  is  perhaps  chiefly  of  administrative 
interest.  •  Standardization  of  mapping  methods,  how- 
ever, is  of  public  interest,  and  thus  a  matter  that  con- 
cerns engineers  more  than  the  departments  themselve.s. 
It  would  be  desirable  if  the  questions  of  method  coming 
before  the  board  could  be  placed  before  the  engineering 
profession  of  the  country  for  discussion  and  expression 
of  choice.  There  has  been  some  attempt  to  provide  for 
this  by  the  creation  of  an  advisory  council  to  the  board, 
made  up  of  representatives  of  various  technical  .socie- 
ties. More  direct  opportunity  of  the  engineering  pro- 
fession to  participate  in  the  deliberations  is  to  be  de- 
sired. The  presentation  of  the  discussion  of  .'>calc  sup- 
plies one  opportunity  of  the  kind. 
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Highway  Department  Organization 

PREMISING  that  highway  improvement  is  a  continu- 
ing business  Pennsylvania  has  developed  a  noteworthy 
organization  to  direct  its  state  roadwork.  The  theory  of 
organization  and  the  distinguishing  departmental  prac- 
tices are  outlined  in  this  issue.  They  are  notably  not 
the  things  commonly  considered  in  discussions  of  state 
highway  department  organization.  It  is  possible,  in- 
deed, that  to  most  highway  commissioners,  educational 
supervision,  co-crdination,  separation  of  planning  from 
performance,  reward  according  to  performance  and  posi- 
tive financial  control,  are  merely  resounding  phrases. 
They  are  actualities  to  the  engineer;  they  need  to  be 
made  realities  to  state  road  officials. 

Conception  of  state  highway  improvement  as  a  busi- 
ness enterprise  established  on  a  continuing  basis  is  only 
gradually  creeping  into  the  thinking  of  highway  offi- 
cials. This  is  most  true,  of  course,  of  the  states  in 
which  departmental  control  of  roads  is  new  or  where 
substantial  expenditures  for  road  improvement  have 
been  only  recently  possible.  Road  engineers  generally  have 
a  fair  understanding  of  the  essential  business  character 
of  highway  improvement;  political  commissioners  have 
some  comprehension  of  the  fact,  and  the  road  using  and 
taxpaying  public  is  supremely  i';fnorant.  This  is  a  con- 
dition that  cries  louder  at  the  present  moment  for 
change  than  any  other  thing  in  highway  development. 
Too  many  state  highway  departments,  given  millions  to 
work  with,  are  being  organized  more  like  a  committee 
to  spena  a  fourth  of  July  celebration  fund  than  like  the 
directing  personnel  of  a  business  enterprise.  A  radical 
reform  is  necessary.  Pennsylvania  experience  helps  to 
indicate  its  direction. 

Outstanding  in  this  experience  is  the  fact  that  it  is 
not  the  machinery  of  organization  nor  even  any  unusual 
practice  that  makes  a  strong  and  efficient  highway  de- 
partment. The  supreme  quality  is  organization  morale. 
With  such  morale  in  Pennsylvania,  remarkable  work  has 
been  accomplished — an  output  per  man  unit  far  beyond 
that  of  most  states.  Morale  has  been  created  partly  by 
personnel  direction  and  in  some  measure  by  several  other 
things,  but  fundamentally,  it  has  come  from  enthusiastic 
leadership.  The  executives  of  the  Pennsylvania  high- 
way department  have  "sold"  its  importance,  its  tech- 
nical competency  and  its  business  rectitude  so  completely 
that  every  least  departmental  clerk  is  afire  with  belief 
in  the  department  and  its  work. 

Another  fact  that  stands  out  is  the  perception  that  a 
state  highway  department  is  not  merely  the  curator  of 
an  assigned  system  of  state  roads,  but  is  the  guardian 
of  the  roads  of  the  stale.  In  this  broad  capacity  the 
duty  devolves  of  educating  the  people  to  good  road  prac- 
tice and  of  lending  them  technical  aid  and  expert  busi- 
ness and  financial  advice  in  their  local  road  development. 

Finally,  the  lesson  that  requires  to  be  observed  by 
those  states  of  the  West  and  South  which  are  young  in 
highway  improvement  is  that  maintenance  is  ultimately 
the  governing  task  of  stale  highway  departments.  Even 
with  its  enormous  new  construction  urograms  in  full 
swing  last  yeai-,  almost  a  quarter  of  the  money  which 
Pennsylvania  spent  went  for  keeping  the  ^oads  in  re- 
pair, which  is  perhaps  a  fair  average  between  the  state 
whose  maintenance  exceeds  construction  and  the  state 
whose  work  is  yet  all  construction. 

Thiese  lessons  that  have  been  indicated  need  to  be 
taken  to  heart  by  the  people  who  are  voting  millions 


for  highway  development.  In  every  state  they  are  con- 
structing and  assuming  the  maintenance  and  operation 
of  a  transportation  system  comparable  with  the  railway 
system  within  the  state  and  a  comparable  directing 
organization  is  required.  Obvious  as  is  this  conclusion 
it  is  slow  in  being  accepted,  largely  because  of  the  lack 
of  effort  by  engineers  and  contractors,  through  their 
national  associations,  to  call  even  the  briefest  attention 
to  its  importance. 


Vehicle  Tunnel  Under  Way 

AFTER  about  a  year  of  delay  due  to  friction  between 
L  the  two  state  commissions  charged  with  the  ad- 
ministration of  the  project,  work  on  the  Hudson  River 
vehicular  tunnel,  comprising  twin  tubes  of  cast  iron 
294  ft.  in  external  diameter,  has  been  started,  under 
two  contracts  involving  a  total  expenditure  of  nearly 
$20,000,000.  The  project  is  noteworthy  not  only  because 
of  the  exceptional  size  of  the  adopted  section — the 
largest  subaqueous  tubes  to  be  built  by  the  compressed- 
air  shield  method  in  the  United  States — but  also  be- 
cause it  marks  the  resumption  of  a  type  of  construction 
on  which  there  has  been  little  activity  in  the  New  York 
district  for  several  years  past  following  the  driving  of 
the  14th  St.  subway  tunnel  under  the  East  River. 

The  award  of  the  vehicle  tunnel  contract  comes  oppor- 
tunely at  the  beginning  of  the  construction  season — 
plthough  tunneling  is  not  so  dependent  upon  climatic 
conditions  as  other  forms  of  construction — and  also  at  a 
time  when  labor  is  seeking  employment  not  only  in  the 
construction  of  the  tubes  under  the  river  but  also  in 
the  plants  which  will  supply  the  equipment  and  mate- 
rials for  the  work.  Ample  funds  are  available  for  the 
project,  an  engineering  staff  headed  by  well  qualified 
men  has  been  developed,  and  a  contractor  experienced 
in  subaqueous  tunneling  has  been  selected.  The  old 
animosities  between  the  New  York  and  the  New  Jersey 
tunnel  commissions  have  been  buried,  following  the  re- 
cent removal  of  several  Jersey  commissioners,  and  the 
way  is  now  clear  for  construction  progress.  . 

The  design  of  the  tubes  follows  well-established  prac- 
tice and,  while  new  features  have  been  introduced  in  a 
few  details,  the  job  will  go  ahead  according  to  methods 
which  previous  experience  has  proved  dependable.  In 
the  earlier  stages  of  the  project,  it  will  be  recalled, 
numerous  suggestions  for  departure  from  previous  prac- 
tice— chief  among  which  were  the  adoption  of  a  larger 
tunnel  section,  the  use  of  concrete  blocks,  and  the  trench 
method  of  construction — were  suggested.  Throughout 
this  controversy  the  chief  engineer  to  the  two  commis- 
sions held  to  the  policy  of  following  well  established 
methods  of  design  and  construction  rather  than  of  em- 
barking on  experiments  with  the  public  funds. 

In  the  contract  and  specification,  as  outlined  elsewhere 
in  this  issue,  one  of  the  new  features  covers  the  matter 
of  payment  to  the  contractor.  Fo^-  work  of  this  magni- 
tude a  very  heavy  outlay  in  construction  plant  will  be 
required  at  the  beginning  of  the  job,  to  say  nothing  of 
the  cost  of  the  $4,000,000  surety  bonds  specified.  The 
tunnel  commissions  have  recognized  this  fact  and  have 
made  provision  for  payment  on  plant,  when  installed, 
with  subsequent  monthly  deductions  from  the  con- 
tractor's estimate  until  the  allowance  for  plant  is  thus 
wiped  out.  This  plan,  it  is  anticipated,  will  relieve  the 
contractor  to  some  extent  of  the  heavy  financial  load 
ordinarily  assumed  at  the  beginning  of  a  large  job. 
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Exposure  Fire  Hazards  and  Protection 

THAT  fireproof  buildings  are  excellent  furnaces  has 
been  well  known  for  many  years.  Great  fires  such 
as  the  Baltimore  conflagration  demonstrated  this  truth 
with  startling  clearness.  In  general  perspective  the 
Burlington  Building  fire  in  Chicago  three  weeks  ago  is 
a  further  demonstration  of  the  same  fact.  But,  in  addi- 
tion, it  brings  out  new  facts  of  first-rank  importance. 

The  resistance  of  the  building  gives  gratifying  evi- 
dence that  we  have  made  progress  in  building  construc- 
tion. The  fire  did  not  communicate  from  floor  to  floor; 
protection  of  vertical  openings,  long  fought  for  as  a 
necessary  objective  by  fire  protection  men,  appears  to 
have  been  substantially  complete.  Had  an  interior  fire 
originated  on  any  floor  it  would  not  have  communicated 
to  another,  and  would  have  left  the  exit  and  entrance 
facilities  unimpaired.  In  this  important  respect,  then, 
the  building  performed  excellently.  Moreover,  no  struc- 
tural parts  of  the  building  failed,  which  also  represents 
an  advance,  as  may  be  realized  by  comparison  with  the 
general  crippling  of  office  building  structures  in  the 
San  Francisco  and  Baltimore  conflagrations.  But  when 
we  have  looked  at  these  pleasant  facts,  we  face  the  un- 
pleasant fact  that  the  building  wholly  failed  to  protect 
its  contents.  It  offered  no  resistance  whatever  to  the 
attack  of  severe  exposure  fire. 

If  this  is  the  best  that  can  be  expected  of  a  "fireproof" 
office  building,  the  business  community  has  a  choice  of 
three  evils:  In  the  case  of  every  large  and  important 
headquarters  office  the  chance  of  total  destruction  at 
long  intervals  must  be  taken  into  account;  or,  such 
central  ofltices  must  be  split  up  among  several  diff'erent 
quarters  not  likely  to  be  exposed  to  destruction  at  the 
same  time;  or,  the  outside  exposure  hazard  must  be 
eliminated  by  removing  from  the  neighborhood  all  spe- 
cial hazards,  that  is  to  say  all  buildings  that  may  become 
the  seat  of  severe  interior  fire. 

The  choice  is  not  so  hard  as  it  seems.  The  third 
alternative  would  be  ideal  if  an  equal  and  high  degree 
of  fire  protection  could  be  enforced  on  all  structures 
but  unfortunately  this  is  rather  beyond  the  bounds  of 
present  possibility.  To  mass  all  fireproof  buildings  in 
one  group,  and,  separated  therefrom,  to  mass  all  build- 
ings of  greater  hazard  in  another  group,  would  increa.se 
rather  than  diminish  the  general  fire  exposure  of  any 
community  and  would  be  counter  to  the  principle  recog- 
nized as  desirable,  namely  that  the  fire  risk  of  a  com- 
munity should  be  broken  up  as  much  as  possible  by 
fireproof  buildings  capable  of  serving  as  barriers  be- 
tween groups  of  buildings  of  lower  fire  resistance. 
There  is  something,  however,  in  the  idea  of  taxing  prop- 
erty in  proportion  to  its  fire  risk,  but  .so  revolutionary 
a  practice  does  not  offer  any  early  relief. 

So  also  may  the  second  alternative  be  eliminated  as 
Improbable.  The  conduct  of  modern  business  appears 
to  call  for  the  concentration  of  large  headquarters  of- 
fices in  one  place,  and  for  the  present  at  least  it  is  not 
to  be  expecterl  that  business  will  seek  greater  safety 
against  infrequent  fire  risk  by  splitting  up  headquarters 
es'ablishments.  We  face  the  conclusion,  thou,  that  oc- 
ca.>»ionaI  complete  destruction  of  a  central  office  estab- 
lishment by  fire  must  be  con.xidered  probable.  Exposure 
fires  are  the  principal,  perhaps  the  only,  hazard  in  this 
regard,  although  a  .secondary  teaching  of  the  I'.urlingfon 
fire  is  that  the  contents  of  a  modern  office  contribute  in 
8  surprising  degree  to  the  intensity  of  such  a  fire,  and 


presumably  may  also  give  rise  to  a  very  destructive 
interior  fire  under  favorable  circumstances. 

The  risk  of  complete  destruction  will  remain  until 
better  protection  of  window  openings  is  applied  than 
the  Burlington  building  possessed.  One  question  is 
whether  we  have  or  are  likely  to  have  better  means  of 
protection.  But  the  important  problem  is  to  lead  build- 
ers, owners  and  architects  to  appreciate  the  exposure 
risk  sufficiently  to  use  such  means  of  protection. 

We  already  have  wire-glass  as  a  protective  device 
against  exposure  fire.  According  to  the  best  authorities, 
wire-glass  would  have  been  of  decisive  value  in  the 
Burlington  Building,  had  it  been  applied  to  the  street 
front  windows.  Some  believe  that  it  would  have  pro- 
tected the  building  completely,  while  others  assert  that 
it  would  probably  not  have  prevented  the  entrance  of 
the  fire,  but  would  have  given  the  fire  department  a 
better  chance.  On  either  view,  and  especially  with  the 
fact  before  us  that  a  few  rows  of  wire-glass  windows  on 
the  exposed  street  front  of  the  Burlington  Building 
showed  more  than  twice  the  resistance  of  the  plain  glass 
windows,  we  must  conclude  that  this  one  simple  pre- 
caution would  have  had  great  value.  It  would  have 
saved  perhaps  half  of  the  loss  experienced  by  the  Bur- 
lington railway. 

Since  wire-glass  has  a  limited  resistance,  as  was 
demonstrated  in  the  Burlington  Building  it.self  by  the 
destruction  of  many  wire-glass  windows  on  the  court 
faces,  from  heat  developed  in  the  interior,  it  is  not  the 
full  and  satisfactory  protection  that  may  be  looked  for. 
Perhaps  some  system  of  fire  shutters  may  find  a  trial 
application  as  the  result  of  this  fire.  This  is  a  matter 
of  the  future,  however. 

Ten  or  twelve  years  ago  wire-glass  and  metal  windows 
were  as  readily  available  as  now.  Their  use  would  have 
added  a  vanishingly  small  fraction  to  the  cost  of  the 
Burlington  Building.  Their  omission  puts  the  whole 
building  at  risk.  Undoubtedly,  the  ofl^cials  of  the  Bur- 
lington did  not  appreciate  this;  they  surely  did  not 
contemplate  the  possibility  of  destruction  of  a  large 
part  of  the  contents  of  their  building  when  they  erected 
it.  They  knowingly  placed  their  oflice  .structure  in  a 
region  where  manufacturing  and  other  building.s — both 
wooden  and  brick — surrounded  them.  Consciously  or 
unconsciously,  they  as  well  as  multitudes  of  others  relied 
on  distance — the  width  of  a  street — as  adequate  protec- 
tion against  exposure  fire. 

Fire  protection  engineers  them.selves  rarely  went  so 
far  as  to  suggest  wire-glass  or  fire  protection  at  street 
fronts;  they  themselves  relied  on  street-width  protec- 
tion. Perhaps  both  classes  of  people  were  led  to  this  in 
part  by  the  feeling  that  under  conditions  so  .severe  that 
the  width  of  a  street  would  not  longer  protect,  nothing 
would  protect.  But  that  this  feeling,  if  it  existed,  was 
not  genuine  after  all  is  shown  by  the  fact  that  they  did 
demand  and  apply  wire-glass  and  metal  windows  in  rear 
walls,  where  distance  was  not  available  as  a  protection. 

Reduced  to  the  elements,  the  situation  is  that  the  sen- 
timental and  esthetic  objections  to  applying  wire-glass 
to  street  fronts  were  the  real  final  obstacle  to  consistent 
application  of  window-opening  protection.  The  Bur- 
lington Building  is  an  unavoidable  challenge  to  the  atti- 
tude of  mind  that  supported  this  objection.  It  sets  up 
the  query  whether  building  construction  must  not  lake 
careful  account  of  the  exposure  hazard,  and,  by  protect- 
ing against  it,  seek  to  produce  buildings  that  will  come 
rearer  to  being  safe  for  contents  as  well  as  for  structure. 
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Placing  410,000  Cu.  Yd.  of  Concrete  on  Ontario's 
Niagara  Power  Development— I 

Plant  Layout  for  Mixing  and  Placing  Concrete  for  Power  House,  Forebay  and  Lining  of  Nine-Mile 
Queenston-Chippawa  Canal — Design  and  Testing  of  Mixtures  To  Meet  Prescribed  Strengths 


A.  C.  D.  Blanchard 

Chief  Field   Engineer,    Niagara   Power    Development,  ^ 

Hydro-Electric  Power  Commission  of  Ontario, 
Niagara   Falls,    Ont. 

IN  a  period  of  13  months  410,000  cu.  yd.  of  concrete 
were  placed  from  21  different  plants  along  84  miles 
of  canal  on  the  Queenston-Chippawa  project,  the  power 
development  around  Niagara  Falls  that  has  just  been 
put  into  initial  service  by  the  Hydro-Electric  Power 
Commission  of  Ontario.  The  problems  of  maintaining 
adequate  supplies  of  materals  to  these  scattered  plants 
and  placng  this  quantity  of  concrete  at  a  rate  frequently 
exceeding  2500  cu.  yd.  per  day  required  methods  and 
equipment  adapted  particularly  to  the  work  in  hand. 
The  uniform  excellence  of  the  concrete  which  has  re- 
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AIRPLANE  SKETCH  OF  THE  QUEENSTON- 
CHIPPAWA  PROJECT 

suited  is  an  interesting  example  of  the  application  of 
modern  scientific  methods  to  the  control  of  the  quality 
of  a  material  ordinarily  produced  almost  entirely  by 
rule  of  thumb. 

The  general  scheme  of  the  development  has  been 
described  fully  in  previous  issues  of  Engineering  'News- 
Record  and  will  be  referred  to  but  briefly  in  this  article. 
It  will  divert  around  the  Canadian  side  of  Niagara  Falls 
a  flow  of  approximately  15,000  sec.  ft.  through  a  reversal 
of  the  Welland  River  for  4 2  miles  and  a  dug  canal  of 
8J  miles  to  a  power  house  at  the  Lake  Ontario  level  at 
Queenston.  In  this  construction  the  structures  are  all 
of  concrete  and  the  canal  is  lined  with  concrete.  Prac- 
tically all  of  this  concrete  was  placed  in  the  year  prior 
to  the  opening  of  the  qanal  on  Dec.  24,  1921. 

Concrete  Structures  or  Project.- — The  intake,  or  head 
works  structure,  is  at  the  junction  of  the  Welland  River 
with  the  Niagara,  a  short  distance  above  the  falls  and 


R.  B.  Young 

10  Senior  Assistant  Laboratory  Engineer, 

Hydro-EHectric  Power  Commission  of  Ontario 
Toronto,  Ont. 

upper  cascades.  For  a  distance  of  four  miles  upstream, 
the  Welland  River  is  dredged  to  give  an  added  depth  of 
20  ft.,  with  sufficient  increase  in  width  to  provide  the 
low  velocities  required  for  navigable  streams. 

From  the  upper  end  of  the  river  improvement  the 
canal  extends  for  a  distance  of  a  mile  in  dredged  earth 
excavation;  the  section  of  the  wateinvay  gradually 
changing  from  earth  slopes  to  vertical  walls  as  the  rock 
formation  is  entered.  Near  this  transition  is  situated 
a  Stoney  sluice-gate  for  the  control  of  the  flow  of  water 
in  the  rock  section  and  for  emptying  the  canal  in  case 
of  necessity.  The  rectangular  section  in  canal  rock  ex- 
cavation continues  through  to  the  forebay,  a  distance 
of  about  7i  miles,  with  the  exception  that  the  i-avine, 
near  the  Niagara  Whirlpool,  is  crossed  by  means  of  a 
heavy  rock  fill  and  this  portion  of  the  canal  (three- 
fifths  of  a  mile  long)  is  constructed  in  trapezoidal  form 
with  transitions  to  the  rectangular  section  at  each  end. 

At  curves,  instead  of  maintaining  the  walls  parallel 
to  a  common  center  line,  the  alignment  of  each  side  is 
on  a  radius  of  300  feet  and  this  arrangement  provides 
an  additional  width  varying  with  the  amount  of  curva- 
ture throughout  the  length  of  the  curves. 

The  rock  section  is  lined  throughout  to  a  height  of 
34  ft.  with  plain  concrete  ranging  in  thickness  from  a 
minimum  of  6  in.  to  an  average  maximum  of  about  24 
in.  The  trapezoidal  section  is  lined  with  reinforced 
concrete  of  12  in.  thickness. 

The  forebay,  1,000  ft.  in  length,  forms  a  basin  at  the 
downstream  end  of  the  canal  and  is  terminated  by  the 
gate-house,  which  controls  the  supply  to  the  penstocks 
and  in  which  are  situated  the  screens  and  a  by-pass  for 
ice.  A  wedge  shaped  deflector  is  located  at  the  throat 
of  the  forebay  for  the  purpose  of  dividing  the  flow  into 
two  equal  streams  in  order  to  avoid  the  formation  of 
eddies  and  whirlpools  within  the  forebay  with  a  con- 
sequent loss  in  head.  This  structure  is  composed  of 
thin  concrete  walls  and  has  a  length  of  220  ft. 

The  upper  ends  of  the  steel  penstocks  are  imbedded 
in  concrete  head  blocks  which  form  continuations  of 
the  gate-house  structure.  The  penstocks  are  laid  at  an 
angle  of  60  deg.  with  the  horizontal  in  trenches  cut  in 
the  rock  forming  the  escarpment  face  and  are  encased 
throughout  with  concrete.  The  ice-chute  is  a  rein- 
forced-concrete  pipe  built  in  place  and  encased  in  a  sim- 
ilar manner. 

Generating  Station. — The  powerhouse  is  a  massive 
concrete  and  steel  structure  founded  on  red  Medina 
shale  25  ft.  below  the  ordinary  river  level.  As  a  pre- 
caution against  possible  floods  due  to  ice  jams  in  the 
gorge  below,  it  is  constructed  as  a  water-tight  mono- 
■  lith  to  a  height  of  55  ft.  above  ordinary  river  level.  The 
outside  walls  are  reinforced  against  this  possible  water 
pressure  and  all  openings  are  provided  with  seals  for 
use  in  case  of  emergency.  Special  care,  thei-efore,  was 
taken  to  secure  a  water-tight  and  dependably  strong  con- 
crete in  the  substructure. 
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The  whole  weight  of  the  generator  and  tur- 
bine is  carried  by  a  slab  of  concrete,  with  a 
span  of  37  ft.  It  forms  the  casing  for  the 
upper,  or  vertical  portion,  and  the  roof  of  the 
lower,  or  horizontal  portion  of  the  draft  tube. 
The  slab  is  heavily  reinforced,  and  in  order  to 
carry  out  the  intent  of  the  design  it  was  nec- 
essary to  place  the  concrete  to  a  depth  of  12  ft. 
in  one  continuous  operation.  From  the  bottom 
of  the  slab  and  integral  with  it,  is  suspended 
the  lip  or  curtain  w'all  forming  the  draft  tube 
scroll,  providing  a  gradually  enlarging  section. 
It  was  necessary  to  take  the  greatest  care. in 
connection  with  the  design  and  erection  of  the 
centering  and  formwork  and  the  placing  of 
the  concrete  in  order  to  obtain  the  results  re- 
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MIXIXG   PLANT  AXD    FORMS   FOR   PLACING    LINING    ON     RECTANGULAR    SECTION     OP    QUEENSTON-CHIPPAWA 

POWER  CANAL 


quired  by  the  desigii.  The  substructure  contains,  in 
addition  to  the  unit  settings,  the  usual  sumps,  stair- 
wells, pipe-tunnels,  passages  and  chambers  formed  in 
the  mass  concrete. 

The  superstructure  of  the  powerhouse  is  of  concrete 
with  steel  columns  and  roof  trusses.  The  interior  walls 
are  rubbed  down  with  buffing  machines  but  the  exterior 
walls  are  to  be  left  without  other  finish  than  that  pro- 
vided by  the  forms.  The  roof  and  floors  are  of  rein- 
forced concrete,  the  roof  being  waterproofed  with  as- 
phalt and  tile. 

The  structure  for  housing  the  transformers  and  high 
and  low  tension  equipment  is  integral  with  the  power- 
house and  is  similar  in  construction  to  the  powerhouse 
superstructure,  excepting  that  the  concrete  facing  of  the 
cliff  forms  the  rear  wall  of  the  building.  The  cliff  fac- 
ing extends  above  the  roof  of  the  transformer  house  to 
an  elevation  50  ft.  below  the  top  of  the  escarpment  and 
forms  the  foundation  for  the  escarpment  wall,  consist- 


ing of  a  series  of  arches  carrying  the  high  tension  line 
towers  and  a  portion  of  the  boulevard  of  the  Queen 
Victoria  Park  Commission,  skirting  the  edge  of  the  cliff. 

Gate  House  and  Forebay. — The  gate  house  is  a  build- 
ing similar  in  architectural  features  to  the  powerhouse. 
The  substructure  contains  27  openings,  which  merge 
into  the  9  penstock  entrances:  the  rectangular  section 
converging  to  a  circle  at  the  upper  end  of  the  steel  pen- 
stocks. It  contains  also  openings  for  the  penstocks 
supplying  the  service  units.  The  substructure  is  of  re- 
inforced concrete  throughout.  The  head  blocks  at  the 
penstock  entrances  are  heavily  reinforced  and  their 
monolithic  construction  required  an  800-yd.  pour  in  one 
operation. 

The  design  called  for  an  especially  good  finish  both 
as  to  smoothness  and  absence  of  waviness  and  projec- 
tions. These  requirements  were  met  by  cai'e  in  con- 
struction of  the  forms  and  in  the  handling  and  placing 
of  the  concrete,  and  notwithstanding  the  presence  of  a 
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LOOKING  'ACROSS  THE  GATE   HOUSE  AND  FOREBAY  DURING  CONSTRUCTION,  SUJIJIER  OF  1921 
Downstream  on  Niagara  River  at  right;  gate  house  concreting  plant    and    gate   house    forms    in    center;    forebay   and   aggregate 

storage  piles  at  left  background. 
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large  amount  of  intricate  reinforcing,  there  was  no 
necessity  after  the  forms  were  removed  to  repair  or 
rub  down  the  surfaces  exposed  to  the  flow  of  water. 

About  half  a  million  cubic  yards  of  reck  were  re- 
moved to  form  the  forebay  basin.  The  rock  throughout 
is  seamy  and  in  shallow  layers  and  in  many  places  it 
was  found  that  seams  and  cracks  extended  to  the  face 
of  the  escarpment.  To  guard  against  seepage  and  con- 
sequent trouble  due  to  water  reaching  the  cliff  face,  the 
rock  walls  were  treated  by  guniting  1  in.  in  thickness. 
This  material,  as  applied,  was  extremely  satisfactory, 
resisting  every  effort  to  destroy  its  bond  with  the  rock. 

Generating  Station  Plants. — All  the  concrete  placed 
in  the  generating  station  and  escarpment  face  has  been 
poured  from  two  mixing  plants.  Plant  No.  1  was  in- 
stalled at  the  south  end  of  the  work  on  the  cliff  face  just 
below  the  level  cf  the  penstock  tunnels  from  the  forebay. 
Material  was  delivered  entirely  in  car  lots  from  a  trestle 
built  across  the  forebay  with  its  track  at  the  upper 
ground  level.  The  aggregates  were  dumped  into  large 
bins  beneath  the  trestle  and  conveyed  by  belt  to  the 
hoppers  at  the  mixing  plant.  The  cement  was  unloaded 
from  cars,  passed  down  a  chute  to  a  belt  and  delivered 
thus  to  the  plant  storage.  Both  conveyors  passed 
through  the  tunnel  opening  provided  for  the  service 
penstock 

Progress  of  the  work  eventually  required  the  dis- 
mantling of  Plant  No.  1  and  its  replacement  by  Plant 
No.  2  in  a  new  location  at  the  top  of  the  escarpment  near 
the  north  end  of  the  work.  The  mixers  of  this  latter 
plant  were  installed  at  a  sufficient  elevation  to  discharge 
into  cars  at  the  upper  level.  Cement  and  aggregates 
were  delivered  directly  from  the  main  storages  to  this 
plant,  the  conveying  systems  passing  above  the  tracks 
and  wires  of  the  electrically  operated  International  Ry. 
Each  of  these  plants  contained  two  1-yd.  mixers  and 
concrete  was  delivered  for  the  construction  of  the  gen- 
erating station  by  means  of  long  steel  chutes  suspended 
from  cables.  The  concrete  required  for  the  upper 
escarpment  face  and  walls  was  poured  from  cars  oper- 
ating along  the  edge  of  the  escarpment. 

Gate  House  Plant. — The  concrete  for  the  gate  house 
structure  was  placed  from  a  plant  located  near  the  base 
of  the  forebay  trestle;  the  materials  being  dumped  from 
the  trestle,  stored  in  bins  and  conveyed  to  the  mixing 
hoppers.  Concrete  was  elevated  in  the  central  tower  for 
distribution  by  chute.  On  account  of  the  distance 
between  this  plant  and  the  north  end  of  the  structure, 
it  was  found  necessary  to  re-elevate  a  portion  of  the 
concrete. 

Forebay  Plant. — A  mixing  plant  was  erected  at  the 
junction  of  the  canal  with  the  forebay  for  the  purpose 
of  constructing  retaining  walls  around  the  top  of  the 
forebay,  the  deflector  and  that  portion  of  the  floor  of 
the  forebay  which  was  to  be  concreted.  This  plant  was 
served  from  a  track  parallel  to  the  side  of  the  forebay; 
the  whole  arrangement  being  similar  to  the  plant  used 
for  the  construction  of  the  gate  house.  To  build  the 
more  distant  walls,  the  mixed  concrete  was  conveyed 
from  this  point  in  cars  and  discharged  directly  into  the 
forms.  The  cars  used  for  concreting  the  upper  escarp- 
ment face  and  the  forebay  walls  were  of  special  design, 
consisting  of  four  hoppers  of  2  cu.yd.  capacity  each, 
mounted  on  old  flat  cars.  The.se  were  fitter!  with  side 
gates  and  were  elevated  on  the  cars  to  permit  placinK 
concrete  to  the  tops  of  the  walls  under  construction. 

Two  guniting   machines  were  used   for   the   forebay 


lining.  These  machines  were  of  4  cu.ft.  capacity  each 
and  covered  the  rock  walls  to  an  average  thickness  of 
1  in.,  at  the  rate  of  about  50,000  sq.ft.  per  month. 

Canal  Lining  Plants. — The  sequence  of  operations  in 
lining  the  canal  was:   First,  the  paving  of  a  strip  15  ft. 


MIXING  PLANT  AT  CANAL  END  OF  FOREBAY       • 

wide  on  each  side  of  the  floor;  second,  the  construction 
of  the  side  lining  in  alternate  panels,  40  ft.  in  length; 
third,  filling  in  of  the  intermediate  panels  of  the  lining, 
and  fourth,  the  paving  of  the  center  strip  of  the  floor. 

For  the  transportation  of  concrete  materials  to  the 
mixing  plants,  a  track  located  on  the  rock  surface  at  the 
edge  of  the  excavated  section  extended  on  one  side  of  the 
canal  from  end  to  end  of  the  work.  Part  of  this  track 
was  originally  laid  for  the  removal  of  rock  excavation 
but  a  high  level  crossover  involving  a  temporary  railway 
bridge  together  with  approximately  three  miles  of  addi- 
tional track  was  provided  expressly  for  concreting  pur- 
po.ses.  Pipe  lines  parallel  to  the  work  supplied  both 
water  and  air  under  pressure. 

The  dividing  up  of  the  floor  into  three  strips  was 
arranged  in  order  to  get  widths  which  could  be  screeded 
properly  in  a  longitudinal  direction.  The  central  strip 
was  left  until  after  the  lining  was  placed  for  two  pur- 
poses— to  provide  space  for  materials  cleaned  up  from 
the  sides  and  also  .so  that  the  diippi?ig  from  the  lining 
plant  mixers  would  not  fall  on  fini.thed  work. 

The  rock  forming  the  floor  foundation  and  the  hack- 
ing of  the  lining  was  seamy  and  water  bearing.  To 
give  an  idea  of  the  amount  of  water  entering  the  canal 
through  the  rock,  it  may  be  said  that  at  times  over 
fifteen  million  gallons  per  day  were  handled  by  the 
pumps;  consequently  before  concreting  could  proceed 
jireliminary  operations  of  some  magnitude  were  neces- 
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sary.  To  provide  drainage  for  this  water  a  concrete 
pipe-line  was  laid  below  grade  along  the  center  of  the 
canal  bottom.  Sumps  were  opened  and  pumps  installed 
at  intervals  of  about  half  a  mile.  Wherever  there  was 
noticeable  flow  through  the  rock,  the  seams  were  opened 
up  and  bulkheaded  with  planks  and  the  water  was  led 
from  behind  the  bulkhead  through  a  small  pipe  extend- 
ing to  floor  level. 

When  the  side  strips  of  the  floor  were  laid,  expansion 
joints  were  placed  at  intervals  of  30  ft.  and  these  joints 


CONCRETING   THE   VERTICAL  LINING   ON   A    CURVE 

were  made  of  two  thin  boards  laid  as  an  inverted  "V": 
the  top  of  this  joint  being  2  in.  below  the  floor  surface. 
A  channel  was  thus  provided  for  carrying  all  the  water 
from  the  sides  to  the  center  drain.  Where  the  seepage 
behind  the  side  walls  was  so  diffused  as  to  render  its 
collection  impracticable,  it  had  to  be  absorbed  by  the 
concrete  and  for  this  purpose  the  mix  was  adjusted  from 
cime  to  time  by  juggling  the  quantities  of  cement,  sand 
and  water  in  the  batch. 

The  floor  was  for  the  greater  part  placed  by  means  of 
traveling  paving  plants.  Later  the  use  of  these  was 
abandoned  and  the  work  was  done  by  the  several  lining 
plants  as  they  progressed,  using  chutes  and  buggies. 
The  paving  plants  received  materials  through  chutes 
extending  up  to  cars  spotted  on  the  service  track. 

Wall  Lining  Forms. — The  outstanding  problems  to  be 
solved  in  connection  with  the  lining  of  the  walls  of  the 
canal  were  the  extreme  heights  to  be  concreted  in  a 
single  operation;  the  disposal  of  seepage;. the  necessity 
of  obtaining  the  very  best  results  in  regard  to  density, 
smoothness  of  finish  and  adhesion  to  the  rock;  and  the 
great  distance  over  which  the  operations  extended. 

By  the  end  of  1920  two  miles  of  the  canal  prism  had 
been  excavated  to  grade  and  made  ready  for  concreting 
and  the  program  for  concreting  the  remaining  distance 
of  5J  miles  had  to  be  adjusted  to  suit  the  operations  of 
the  five  high  lift  shovels,  which  were  working  in  sep- 
arate openings  and  scheduled  to  finish  simultaneously. 
Hence  it  was  necessary  to  install  somewhat  more  lining 
equipment  than  would  have  been  reqquired,  for  the  sole 
purpose  of  completing  the  concrete  work  immediately 
after  the  shovels  had  finished  the  excavation.  This  pi'O- 
gram  worked  out  so  that  excavation  was  completed  on 
•Nov.  30;  concreting  was  finished  on  Dec.  18,  and  water 
admitted  to  the  canal  on  Dec.  24,  1921. 

For  the  purpose  of  constructing  the  side  walls  in  the 
canal  prism  nine  lini«g  plants  were  erected  and  used 
while  a  half  plant  was  re-assembled  from  the  two  plants 
first  dismantled.     The  lining  plants  were  designed  hav- 


ing in  view  the  requirements  of  strength  and  speed 
under  which  they  were  intended  to  operate.  Details 
are  shown  in  the  accompanying  drawing  and  views. 
Each  plant  was  complete  in  itself  and  consisted  of  three 
units;  form  units  in  front  and  rear,  with  a  mixing  unitf 
between  the  two.  Each  unit  was  mounted  on  special 
trucks  and  travelled  on  tracks  laid  on  the  two  side  strips 
of  the  floor  already  placed.  Moving  was  accomplished  by 
means  of  tackle  attached  ahead  to  heavj'  pins  set  in  the 
rock  bottom ;  motive  power  being  supplied  by  the  mixer 
hoist.  Each  form  was  suspended  from  two  75-ton  jacks 
resting  on  a  central  sti*ucture  of  steel  beams  and  hea\'y 
timbers  designed  to  take  care  of  the  dead  weight  of  the 
form  panels;  the  heavy  stresses  due  to  moving,  and  the 
thrust  from  a  full  head  of  liquid  concrete.  This  last 
assumption  was  fully  justified  by  the  conditions  which 
developed  after  the  forms  were  in  use.  Each  form  was 
kept  in  place  by  means  of  24  screw  jacks  operated  by 
hand  wheels.  The  form  was  made  of  i-in.  plate  backed 
with  steel  beams  and  consisted  of  a  base  panel  four  feet 
high  and  five  movable  panels  each  about  six  feet  high. 
The  base  panel  was  shaped  to  form  the  bevel  at  the 
bottom  of  the  side  walls.  The  movable  panels  could  be 
raised  so  that  spading  operations  for  each '6  ft.  lift 
might  be  carried  on  by  working  between  the  panels 
The  panels  were  raised  and  lowered  by  means  of  rods 
suspended  from  winches  at  the  top  of  the  structure. 

The  top  of  the  structure  supporting  the  forms  was 
floored  over  and  through  this  flooring  five  openings  were 
provided  on  each  side  for  concrete  hoppers,  wljich  dis- 
charged into  flexible  drop  chutes  reaching  to  the  bottom 
of  the  forms.  A  stairway  extended  from  top  to  bottom 
giving  access  to  platforms  at  intermediate  levels  from 
which  the  concrete  was  spaded. 

With  this  type  of  plant  it  required  from  but  6  to  8 
hours  to  fill  one  set  of  forms  while  the  maximum  output 
per  week  reached  was  320  lin.  ft. 

The  mixing  plant  carried  a  divided  bin  for  aggre- 
gate storage  with  a  total  capacity  of  80  cu.yd.,  arranged 


SELF-DRIVE.X  CONCRETE  C.\R  USED  IN  SLOPE  PA\aNG 

to  receive  aggregates  side-dumped  from  standard  20-yd. 
cars  discharging  from  the  service  track  which  in  some 
places  was  over  40-ft.  higher  than  the  bins.  It  also 
contained  storage  room  for  a  carload  of  cement.  The 
mixer,  of  1  cu.yd.  capacity,  was  operated  by  electric 
motor  and  concrete  was  elevated  in  a  1-yd.  skip  by- 
means  of  an  electric  hoist  and  a  steel  tower  95  ft.  high. 
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At  the  top  of  the  tower  was  situated  a  hopper  discharg- 
ing into  two  lines  of  chutes  for  concreting  front  or  rear 
forms  as  desired.  The  mixing  plant  also  contained  ap- 
paratus for  the  application  of  calcium  chloride.  The 
total  weight  of  the  three  units  composing  a  single  lining 
plant  was  over  500  tons. 

Lining  the  Curves. — The  extra  width  of  the  canal  sec- 
tion at  the  curves  made  possible  the  ready  moving  of 
the  lining  equipment  through  them.  Special  wooden 
forms  were  used  for  the  concreting  of  the  curves,  the 
surface  nf  the  lining  being  a  true  arc.     The  panel  sec- 


SLOPE  PAVING   IN"  THE  WHIRLPOOL.  SECTION 
Concreting   plant  in   background  on  bank  ;  alternate  methods  of 
l.'iylng  concTeti-  shown    in  view. 

tions  were  held  in  place  by  vertical  timbers  bolted  to 
the  solid  rock;  sleeve  nuts  just  inside  the  concrete  face 
being  used  to  permit  the  removal  of  the  outer  portion 
of  the  bolts.  At  first  a  portable  plant  was  used  for  the 
mixing  and  placing  of  concrete  at  the  curves  but  dur- 
ing the  final  period,  concrete  was  transported  from  the 
stationary  plant  at  the  Whirlpool  section.  Concreting  of 
each  curve  occupied  a  period  of  about  three  weeks;  the 
forms  being  erected  for  one-half  the  length  and  used 
twice.  The  same  forms  were  then  removed  for  use  at 
another  curve,  of  which  there  were  five  in  all. 

Slope  Paviiif/. — Due  to  the  depressed  elevation  of  the 
rock  surface  at  the  Whirlpool  section  and  its  total  dis- 
appearance from  the  canal  prism  in  the  Whirlpool  ra- 
vine, it  was  necessary  to  construct  this  section  in  the 
trapezoidal  form  referred  to  previously,  with  two  tran- 
sitions from  the  sloping,  to  the  vertical  sides,  and  over 
a  mile  of  retaining-wall  on  each  side  of  the  prism.  For 
this  work  a  stationary  plant  was  erected  capable  of 
turning  out  1.000  cu  yd.  of  concrete  per  day.  This  plant 
consisted  es.sentially  of  a  timber  tre.'^tle  on  a  3  per  cent 
grade  for  delivery  of  aggregates  arranged  so  that  ma- 
terials could  be  discharged  either  from  bottom  or  aide 
dump  cars  into  storage  bins.  The  materials  were  de- 
livered by  gravity  to  the  mixers — cement  was  unloaded 
from  a  track  alongside  the  plant.  The  mixers  were  set 
sufficiently  high  above  the  ground  so  that  the  mixed 
concrete  could  be  discharged  into  cars. 

It  was  regarded  as  impracticable  'o  maintain  delivery 
of  raw  materials  throughout  the  season  to  the  opposite 
side  of  the  canal  and  for  this  rea.son  the  pl.int  was  de- 
signed to  do  all  mixing  for  the  section  at  the  one  site 
and  convoy  such  of  the  concrete  as  was  rcfpiired  to 
the  opposite  side  by  means  of  a  chute  ?.r!0  ft.  long.  Ma- 
terial was  elevated  for  this  purpose  by  mcins  of  a  tower 
180  ft.  high.     A  low  tower  was  erected  on  the  opposite 


side,  and  between  the  two  towers  the  chute  was  sus- 
pended on  a  slope  of  22  deg.  from  the  horizontal.  Two 
mixers  supplied  concrete  for  the  work  on  the  side  on 
which  the  stationary  plant  was  erected  and  a  separate 
mixer  was  provided  for  the  concrete  to  be  delivered 
for  use  on  the  opposite  side.  Approximately  15,000 
cu.yd.  of  mixed  concrete  was  chuted  across  the  canal 
from  this  mixer.  The  consistency  of  the  concrete  was 
such  that  delays  or  stoppages  due  to  clogging  of  the 
chute  were  practically  non-existent. 

Specially  designed  all  steel  motor-driven  cars,  made 
on  the  job  were  used  for  the  handling  of  material  from 
this  plant.  Steel  beams  were  mounted  on  standard 
gage  car  trucks  and  on  these  were  placed  four  IJ-yd. 
side  dump  concrete  car  bodies,  so  spaced  that  two  mix- 
ers could  be  discharged  into  them  simultaneously. 

The  work  done  by  the  Whirlpool  plant  was  in  itself  a 
job  of  large  proportions  and  while  the  construction  of 
retaining-walls  and  transitions  offered  no  unusual  fea- 
tures other  than  their  magnitude,  methods  devised  for 
placing  the  concrete  forming  the  slopes  of  the  trape- 
zoidal sections,  was  of  a  most  interesting  nature. 

With  the  use  of  wooden  forms  narrow  concrete  strips 
were  constructed  up  each  slope  to  the  finished  canal 
section,  these  strips  acting  later  as  guides  for  the  mov- 
able forms  used  for  filling  the  wide  spaces  between.  The 
movable  forms  were  essentially  wide  screeds  and  con- 
sisted of  a  steel  plate  on  a  structural  steel  frame.  These 
forms  were  weighted  down  with  sand  bags  and  drawn 
up  the  incline  by  means  of  an  eight-part-line  tackle  at- 
tached at  the  top  of  the  slope  to  a  small  hand-opci-ated 
winch.  Continuous  operation  of  this  winch  resulted 
in  a  rate  of  progress  up  the  slope  of  about  8  ft.  an  hour. 
Concrete  reached  the  forms  in  galvanized  iron  chutes 
laid  on  the  slope  and  as  the  forms  progressed  the  sui-- 
face  was  given  a  trowel  finish.  Six  of  these  forms 
were  in  commission  and  a  daily  rate  of  4,000  sq.ft.  was 
reached. 

The  Whirlpool  plant  supplied  concrete  for  other  works 
along  the  canal.  Concrete  was  delivered  in  good  condi- 
tion from  cars,  at  a  distance  of  over  .3  miles,  the  mix 
being  specially  proportioned  for  the  long  hauls. 

Sfparate  Plants  for  Rrirli/t's. — During  the  period  of 
canal  construction  several  heavy  reinforced  -  concrete 
arch  skew  bridges  were  built  to  take  care  of  four  im- 
portant railway  crossings.  The  bridges  were  similar 
in  design  and  construction  and  the  largest  only  is  de- 
.scribed  here. 

This  bridge  carries  the  double-track  main  line  of  the 
Grand  Trunk  Ry.  and  a  single  track  of  the  Michigan 
Central  R.  R.  on  a  parallel  right-of-way.  It  has  a  span 
of  72  ft.  and  a  width  of  187.4  ft.  During  construction 
the  tracks  were  diverted  to  a  3-track  trestle  in  a  middle 
position,  permitting  the  two  outer  portions  of  the  arch 
to  be  built  first.  The  lines  were  then  replaced  in  their 
original  locations  on  temporary  trestles  resting  on  the 
::rch,  after  which  the  central  portion  of  the  structure 
was  built.  P'inally  the  arch  was  earth-filled  from  a  bor- 
row pit  nearby. 

For  the  construction  of  this  liridgc  concrete  aggro- 
gates  were  dumped  into  bins  built  at  the  bottom  of  the 
canal  and  cement  unloaded  directly  from  cars.  The 
mixer  was  fed  by  gravity  and  the  mixed  concrete  ele- 
vated by  skip  and  tower  and  distributed  to  all  points 
by  chutes.  The  skews  were  poured  over  the  whole  of  the 
.■irch  in  rings  varying  from  G  to  18  ft.  in  width. 
(Tn  l:e  ritvrhiiird) 
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Railway  Ties  from  the  Tropics 

By  Nelson  Courtlandt  Brown 

Professor  of  Forestry,  Syracuse  University,  Syracuse,  N.  T. 
Abstract  of  paper  before  American  Wood  Preservers'  Association. 

UNLESS  more  extensive  treatment  of  ties  is  practiced 
in  this  country  and  a  comprehensive  system  of  foresting 
is  decided  upon  we  will  soon  be  looking  to  the  tropics,  the 
only  available  source  of  supply  for  our  4.50,000  miles  of 
u-ackage.  At  the  present  time  our  knowledge  of  these 
tropical  resources  is  exceedingly  meagre. 

During  the  past  30  years  or  more,  attempts  have  been 
made  to  introduce  tropical  ties  to  this  country,  especially 
from  the  West  Indies  and  South  America.  Steamship  lines 
have  offered  tonnage  at  a  negligible  cost  or  in  some  cases  at 
no  cost  in  order  to  get  such  a  movement  under  way.  It  is 
obvious,  of  course,  that  tropical  woods  of  high  durability, 
hardness  and  weight,  such  as  mahogany,  greenheart,  lignum 
vitae  and  quebracho  would  prove  to  be  very  excellent  ties  if 
their  prohibitive  cost  for  cross-tie  material  did  not  prevent 
their  further  introduction. 

Ties  have  been  brought  here  from  Cuba,  Colombia,  Brazil, 
Argentine,  Africa  and  Venezuela.  Generally  speaking,  the 
atmosphere  and  soil  conditions  are  much  more  severe  as 
affecting  the  life  and  utility  of  ties  in  those  countries  than 
here. 

About  25,000  ties  were  imported  from  the  Amazon  district 
of  Brazil  and  placed  in  the  trackage  of  five  eastern  railways 
in  the  years  1915-16-17.  One  railway  placed  5,000  ties,  in- 
cluding 15  to  20  different  varieties  of  hard,  heavy  woods 
from  Brazil.  They  were  presumably  well-seasoned  when 
put  into  service  and  it  is  reported  that  all  failed  within  four 
years  except  one  species  locally  known  as  masaranadauba. 
During  the  past  year  all  other  varieties  have  been  removed 
from  the  track.  The  failure  was  reported  due  to  "brooming" 
and  to  some  extent  to  decay.  All  of  these  ties  were  7  in.  x 
9  in.  x  8J  ft.  Various  opinions  have  been  given  as  to  the 
cause  of  "brooming"  which  is  not  supposed  to  exist  in  the 
native  habitat  of  the  wood.  Some  state  that  the  difficulties 
were  due  to  changes  in  climatic  conditions;  that  is,  change 
from  extreme  heat  to  extreme  cold  combined  •with  heavy 
traffic  and  loads,  crushing  the  ties  after  they  have  been 
checked  severely.  Some  engineers  have  stated  that  if  pro- 
perly seasoned  the  ties  would  work  out  much  more  favor- 
ably. Another  species,  javaira,  is  reported  to  have  done 
fairly  well. 

It  may  be  of  further  interest  to  recite  the  experience  of 
railways  in  several  tropical  regions  and  of  other  sporadic 
attempts  to  use  tropical  ties  in  this  country. 

The  director  of  Forestry  at  Manila  reports  that  the  fol- 
lowing woods  last  from  8  to  12  years  untreated  in  the  Philip- 
pines; that  they  require  no  tie  plates  and  that  the  ordinary 
rail  spike  does  not  work  loose  in  them.  Locally  these  woods 
are  called  molave,  ipil,  yacal,  apitong  and  guigo.  The 
Philippine  Ry.  Co.  now  accepts  35  different  native  woods 
for  ties. 

The  Sante  Fe  has  tried  out  200,000  stringy  bark  and  blue 
gum  (eucalyptus)  ties  from  Tasmania.  These  were 
nominally  only  5  in.  x  8  in.  x  8  ft.  long  but  many  of  them 
were  less  than  5  in.  in  thickness.  These  ties  did  not  stand 
up  under  the  heavy  service  to  which  they  were  subjected  on 
account  of  the  thinness.  The  same  railroad  tried  mangle 
prieto  and  chico  sapote  from  Mexico  but  on  account  of  the 
inexperience  of  the  tie  makers  they  did  not  prove  satisfac- 
tory. Officials  of  this  railroad  state  that  it  is  really  unfair 
to  give  wide  publicity  to  this  failure. 

In  British  Guiana  tests  were  made  on  13  varieties  of 
treated  native  woods  and  Baltic  pine  by  a  local  railway. 
The  native  woods  were  all  of  hardwood  measuring  4J  in.  x 
9  in.  X  9  ft.  long,  the  ties  were  grooved  i  in.  in  depth  to  re- 
ceive the  rails  and  bored  with  i  in.  holes  for  nail  spikes. 
After  eight  years  all  varieties  except  three  were  sound  and 
in  good  condition.  These  three  were  kautaballi,  untreated 
mora  and  treated  Baltic  pine  which  was  badly  decayed 
throughout.  The  latter  wood  is  the  one  chiefly  used  by 
European  railways  and  'lasts  25  years  in  England  when 
treated.  The  tests  showed  that  (1)  the  native  woods  after 
treatment  were  far  superior  to  the  treated  Baltic  pine  and 


that  (2)  mora  and  wallaba  (eperua  falcata)  when  treated 
resist  decay  under  extremely  adverse  conditions  of  climate, 
precipitation  and  poor  ballast. 

Both  mora  and  wallaba  are  abundantly  available  and  can 
be  produced  fairly  cheaply.  There  are  three  varieties  of 
mora  of  which  the  red  mora  {dimorphandra  mora)  is  by  far 
the  best.  When  properly  seasoned  the  red  mora  makes  an 
excellent  tie  timber. 

This  experiment  would  also  seem  to  bear  out  the  conten- 
tion that  tropical  ties  should  be  used  only  in  the  treated 
condition.  If  this  is  so,  it  is  unlikely  that  we  shall  look  to 
the  tropics  to  supply  any  considerable  portion  of  our  cross- 
tie  supply  for  a  long  time  to  come. 

One  large  American  railway  can-ied  on  a  test  covering  30 
varieties  of  tropical  ties,  chiefly  of  South  American  origin. 
Most  of  these  failed  in  7  years  due  to  splitting  and  decay. 
Some  only  lasted  2  to  5  years,  while  a  few  such  as  mora, 
cacaque,  roble  pellin  and  quebracho  remained  for  10  to  12 
years  except  the  mora  which  varied  from  4  to  12  years. 

Another  railway  in  the  East  used  several  thousand  Brazil- 
ian ties  in  recent  years.  Of  2,647  ties  examined  closely  827 
were  removed  from  the  track  on  account  of  splitting,  "broom- 
ing" and  decay  after  a  service  of  2i  to  31  years.  The  engi- 
neer of  tests  states  that  many  more  will  have  to  be  re- 
moved after  slightly  longer  sei-vice. 

In  Cuba,  two  of  the  railways  report  exitensive  experience 
with  25  different  kinds  of  hardwood  ties,  all  of  which  must 
be  bored  for  spikes  on  account  of  their  extreme  hardness. 
Of  these  woods  they  report  the  following  to  be  most  satis- 
factory— in  the  order  named — jiqui  china,  arabo,  jucara 
negro,  sabicu,  caoba,  quibra  hacha  and  acaua.  The  length 
of  service  varied  from  5  to  25  years,  the  average  being  about 
11  years.  All  are  used  untreated.  All  ties  are  6  in.  thick, 
8i  ft.  long  with  round  edges.  No  tie  plates  are  required 
and  all  ties  are  adzed.  An  extremely  rigid  inspection  is 
necessary  as  many  woods  resemble  each  other  and  an  expert 
in  tropical  woods  sometimes  will  err  in  classifying  them. 
At  present  practically  all  the  available  hardwood  ties  in 
Cuba  come  from  the  province  of  Camaquey. 

The  railways  of  Brazil,  at  first  particularly  dependent  on 
imported  ties,  are  now  using  almost  entirely  native  woods. 
One  company  with  about  2,000  miles  of  railway  uses  350,000 
ties  annually  and  accepts  47  different  kinds  of  wood  growing 
along  the  right  of  way.  These  last  from  10  to  12  years 
untreated.  They  are  all  hewn  from  comparatively  small 
trees,  and  in  1918  cost  the  railway  60c.  apiece  delivered. 

The  railways  of  Southern  Brazil  (Parana,  Santa  Cath- 
arina  and  Rio  Grande  do  Sul)  use  annually  about  450,000 
ties  which  are  now  cut  from  embuia,  a  common  hardwood. 
These  are  said  to  lasit  15  to  20  years  untreated  and  are 
much  sought  after  by  the  railways  of  the  State  of  Sao 
Paulo. 

Many  tropical  countries,  such  as  Brazil,  Guatemala, 
Colombia,  Venezuela  and  the  Guianas  are  now  using  native 
ties  whereas  formerly  they  imported  ties  from  Sweden, 
Canada,  the  United  States  and  Australia.  Lack  of  a  knowl- 
edge of  the  local  timber  and  its  suitability  for  cross  ties, 
labor  difficulties  or  insufficiency  were  responsible  for  import- 
ing ties  from  temperate  to  tropical  climates. 


London  Subway  Extensions  Sanctioned 

{London   Correspondence) 

The  London  Underground  concerns  have  completed 
their  negotiations  with  the  British  Government  on  the 
question  of  extending  the  city's  subway  system.  As  a 
result  of  these  negotiations  the  extensions  sanctioned 
will  involve  a  capital  outlay  of  £5,000,000,  the  work  will 
take  two  years  to  complete,  and  employment  will  be 
found  for  about  20.000  men  for  this  period.  The  pro- 
posals include  the  enlarging  of  the  City  and  South 
London  tube  and  linking  it  up  with  the  London  Electric 
Railway ;  the  extension  of  the  Hampstead  and  Highgate 
Railway  (north  London)  ;  and  the  linking  up  of  the 
Central  London  and  London  and  Southwestern  railways 
at  Shepherd's  Bush  (west  London). 
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Putting  Business  Methods  Into  State  Highway  Management 

Pennsylvania  Develops  Theory  of  Organization — Management  Division  Co-ordinates  Work — Educational 
Supervision  Emphasized — Work  Authorizations  Control  Expenditures  of  $45,000,000  in  One  Year 


FOR  two  years  Pennsylvania  has  led  all  states  in  the 
combined  mileage  of  paved  roads  built  and  of  roads 
of  all  kinds  intensively  maintained.  In  1921  the  state 
spent  $35,000,000  for  new  construction  and  in  excess 
of  $10,000,000  for  maintenance.  It  is  common  knowl- 
edge that  this  extensive  program  of  improvement 
proceeded  with  less  friction  and  more  speed  than  pre- 
vailed in  many  states  whose  expenditure  was  not  one- 
tenth  as  large.  A  highly  devel- 
oped state  highway  department 
organization  is  the  reason  for  this 
success.  The  salient  characteris- 
tics of  this  organization,  there- 
fore, invite  careful  attention  by 
states  in  which  extensive  construc- 
tion and  maintenance  are,  com 
paratively,  just  beginning.  They 
are  as  follows : 

A  definite  theory  of  state  high- 
way department  organization  has 
been  worked  out.  All  branches  of 
department  work  are  co-ordinated 
through  a  management  division 
which  has  called  to  its  aid  the 
most  complete  system  of  graphic 

records  perhaps  ever  employed  in  engineering  construc- 
tion. Educational  supervision  by  the  department  has 
been  carried  down  to  township  construction  and  main- 
tenance through  an  advisory  bureau.  Exact  financial 
control  is  managed  by  means  of  a  budget  plan  and  a 
system  of  work  and  cost  authorizations. 

Premising  that  highway  development  is  a  continuing 
business  the  organization  of  the  department  is  that 
of  an  industrial  enterprise.  It  functions  directly;  it 
has  flexibility  for  curtailment  or  extension  of  opera- 
tions; it  seeks  permanence  of  personnel  and  bases 
promotion  on  performance;  it  requires  precise  account- 
ing and  cost  keeping ;  it  keeps  all  records  in  shape  for 
instantaneous  use.  In  brief,  buJiiness  efficiency  is  set 
down  as  the  first  organization  requirement. 

Public  service  is  the  second  requirement.  Being  an 
organization  for  public  service,  it  is  held  that  quality 
of  product  is  primary;  that  expert  technical  direction 
is  therefore  essential ;  that  fair  dealing  with  contractors 
and  in  all  business  relations  is  called  for;  that  informa- 
tion and  record.s  are  at  the  command  of  any  legitimate 
inquiry,  and  that  complaints  must  receive  immediate 
and  courteous  attention  and  errors  must  be  promptly 
corrected. 

An  organization  adequate  to  the  v:ork  is  consistently 
maintained.  This  is  considered  so  important  a  require- 
ment as  to  be  subordinate  only  to  busine.'^s  efficiency  and 
public  service  as  a  fundamental  organization  principle. 
Size  of  organization,  as  Pennsylvania  hi^rli^^^y  officials 
interpret  it,  does  not  signify  merely  a  largr  force;  It 
■ignifies  large  capacity  for  production.  TbiM  involves 
logical  division  of  labor  under  central  dir»'tion;  a  plan- 
ning bureau  to  co-ordinate  effort;  a  skill''!  personnel 
trained  in  teamwork;  and  high  organizalinn  morale. 
Pennsylvania  experience  stres.nes  size  of  organization. 

A  state   highway   department  transacts   annually   a 


A  Few  Features  of 
Pennsylvania's  S})stem 

Complete  Graphic  Records 

Close  Financial  Conttol 

Promotion  on  Performance 

Square  Deal  for  Contractors 

Developing  Teamworfi 

Intimate  Data  on  Personnel 

Uniformity  in  Office  Practice 


business  amounting  to  millions.  Pennsylvania  in  1921 
spent  in  round  figures  $35,000,000  for  road  construction 
and  $10,000,000  for  road  maintenance.  Many  states 
are  spending  from  $10,000,000  to  $20,000,000  and  there 
are  few  states  in  which  the  annual  expenditure  for  high- 
way improvement  is  not  at  least  $5,000,000.  These  are 
large  business  operations  and  they  require  directing 
organizations  erf  commensurate  size.  If  they  are  not 
provided  the  mileage  cannot  be 
produced  or  if  it  is  produced 
either  the  cost  i.s  high  or  the 
quality  is  inferior. 

The  machinery  of  organization, 
though  carefully  planned  by  the 
Pennsylvania  highway  officials,  is 
regarded  as  less  vital  than  organi- 
zation morale  and  teamwork.  Em- 
phasis is  placed  on  these  qualities 
because,  without  them,  it  has  been 
found  by  experience  that  an  or- 
ganization for  public  road  work, 
however  perfect  its  machinery, 
gives  partial  and  less  efficient  serv- 
ice. The  performance  records  for 
three  years  show  that  practically 
every  function  of  the  organization — routine  testing, 
materials  surveys,  engineering  supervision,  general  ad- 
ministration-— costs  less  per  unit,  with  three  years  of 
heavy  construction  and  intensive  maintenance  behind, 
than  it  did  at  first  with  men  not  trained  to  work  as 
a  team. 

Capacity,  business  efficiency  and  public  service,  are, 
then,  the  fundamental  requirements  of  highway  de- 
partment organization  as  they  have  been  determined  in 
Pennsylvania.  With  them  as  principles,  the  functional 
organization  has  developed  as  sho^vn  by  the  chart.  Fig. 
1,  standing  out  in  which  is  the  central  circle  of  man- 
agement. 

The  management  division  is  a  co-ordinating  author- 
ity to  interpret  executive  policies  and  reduce  them  to 
standard  procedure.     In  general,  its  functions  are: 

To  determine  the  various  operations  of  the  depart- 
ment in  accordance  with  the  requirements  of  the 
highway  laws;  to  group  these  operations  on  a  divisional 
basis  and  assign  them;  to  create  the  necessary  divi- 
sional organization,  and  instruct  each  division  in  the 
standard  methods  of  operation;  to  interpret  executive 
policies  in  accordance  with  the  .scheme  of  organization 
and  present  them  to  the  divisions  in  their  proper  rela- 
tion to  each;  to  schedule  the  performance  of  all  depart- 
ment work  and  follow  up  the  schedules.  The  chart. 
Fig.  1,  shows  the  bureau  and  section  organization 
created  for  the  work. 

Authorization  and  recording,  it  will  be  observed,  an- 
the  outstanding  functions,  with  personnel  work  next  in 
importance.  Authorization  can  be  explained  more 
clearly  in  considering  maintenance  direction  and  will  be 
disregarded  for  the  moment. 

Personal  relations  and  personnel  are  made  a  specinl 
duty  by  the  management  division.  Permanence  of  em- 
ployment   and    promotion    for    mnrit     are    considered 
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matters  of  course.  Personnel  direction  goes  much 
further.  A  detailed — almost  intimate — personal  record 
i;f  each  employee  is  kept.  Its  first  purpose  is  to  rank 
^he  employee  in  respect  to  promotion  and  pay,  but  an 
equally  important  purpose  is  to  ascertain  his  availability 
for  transfer  from  one  branch  of  service  to  another. 
This  is  very  important  in  preserving  permanency  of 
personnel,  for  different  divisions  or  bureaus  have  their 
peak  loads  at  different  seasons,  and  an  employee,  if  his 
proficiency  is  known,  can  be  shifted  from  a  department 
where  work  is  slack  to  another  where  it  is  crowding 
the  regular  force,   when   otherwise  he  would  often  be 

laid  off.    So  intimate  are  the 

personal  records  kept  that 
they  cover  an  employee's  ab- 
sences from  work  and  their 
reason  and  his  tact,  diplo- 
macy and  personal  likability. 

Instruction  is  an  essential 
part  of  personnel  direction. 
It  is  directed  particularly  to 
the  outside  office  employees 
to  co-ordinate  their  work  and 
thinking  with  department 
practice  and  policies.  Regu- 
lar visits  to  district  offices, 
combined  with  questionnaires 
and  books  of  instructions, 
are  the  means  employed. 

Personal    records,    as    de- 
scribed, are  an  index  of  the 
comprehensive  recording  sys- 
tem  by   which   the   manage- 
ment division  keeps  in  touch 
with   the    department  work. 
Four  of  the  eight  sections  of 
the    division,    as    the    chart 
Fig.  1  shows,  are  concerne  1 
with   records.     The    notable 
feature    is    that    all    records 
possible  are  graphs.     Exam- 
ples of  any  but  the  most  sim- 
ple charts,  as  Figs.  2,  3  and 
4,  are  impracticable  to  show, 
because  of  the  combinations 
of   colors    and    symbols   em- 
ployed   to    indicate     almost 
every  detail  which  the  sta- 
tistical tables  contain,  but  their  number  and  purpose 
comprehend  practically  all  department  information.     A 
glance  will  tell  for  example  how  many  days  any  employee 
has  been  absent  for  sickness  or  any  cause;  or  what  .con- 
dition of  maintenance  exists  on  any  highway;   or  the 
mileage  of  each  kind  of  highway  in  every  county,  or  any 
other  thing  that  the  statistical  tables  embrace  and  the 
department  or  the  public   is   likely  to  want   to  know. 
These  scores  of  charts  are  mounted  on  swinging  panels 
and  can  be  consulted  at  any  time  by  any  one  having  a 
legitimate  reason. 

This  chart  system  of  records  is  considered  highly 
important  and  is  kept  closely  up  to  date.  It  is  stated 
that  the  time  consumed  in  charting  current  records  is 
only  a  few  man-hours  a  week.  The  use  of  the  records, 
on  the  other  hand,  is  constant  within  the  department 
and  also  by  the  department  heads  to  instruct  delega- 
tions With  petitions  or  bringing  complaints.     The  sys- 


tem is  usable  by  any  of  the  department  officials,  without 
searching  out  the  record  keeper  to  disclose  and  interpret 
the  information.  Indeed  the  visitor  conversant  with 
highway  work  can  by  a  few  minutes  study  interpret 
almost  any  chart,  as  may  be  seen  from  the  samples, 
Figs.  2  to  4. 

Instruction  of  branch  office  employees  in  connection 
with  personnel  direction  has  been  mentioned  as  an 
example  of  educational  supervision.  A  more  important 
line  of  effort  is  through  the  Township  Division,  Fig.  1, 
which  acts  in  a  supervisory  capacity  to  the  township 
highway  officials.    This  work  is  considered  constructive 


FIG.   1.      PTJNCTIONAL  ORGANIZ.\TION  CH.A.RT 

in  two  ways:  (.1)  It  ensures  that  local  roads,  which 
ultimately  may  come  under  state  department  direction, 
are  in  the  meantime  being  developed  along  the  stand- 
ards and  practices  of  the  department;  (2)  it  keeps  the 
public  thinking  intelligently  of  road  improvement  and 
helps  in  getting  authority  voted  when  extensions  of  the 
state-system  improvement  program  are  under  contem- 
plation. 

Briefly,  through  the  towaiship  -division,  local  road 
construction  and  maintenance  has  at  command  engi- 
neering e.xperience  and  skill  far  beyond  the  possibilities 
open  to  small  communities  dependent  solely  on  their 
own  initiative  and  resources. 

Exact  financial  control  is  set  down  as  a  cardinal  de- 
partment policy.  It  is  effected  by  a  budget  based  on 
estimates  and  by  means  of  work  authorizations  which 
cannot  be  exceeded.  To  illustrate  procedure  the  finance 
chart  of  any  maintenance  operation  is  illustrated,  Fig. 
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0.  With  appropriations  made,  there  follow  careful 
estimates  from  which  a  budget  is  planned,  then  definite 
authorizations  for  work  to  be  done,  followed  by  account- 
ing and  cost  reporting,  as  the  work  proceeds. 

It  is  laid  down  as  a  principle  that  the  intelligent 
distribution  of  funds  must  of  necessity  result  in  a 
budget,  this  budget  being  prepared  from  annual  esti- 
mates furnished  the  main  office  by  the  representatives 
in  the  field.  For  convenience,  maintenance  estimates 
are  divided  into  six  general  classes:  (1)  Indirect 
expense  is  a  charge  covering  salaries  and  expenses  of 


of  guard  rail,  and  the  placing  of  surface  and  subsur- 
face drainage  at  particular  locations.  The  reduction  in 
estimates  for  resurfacing  is  made  after  a  personal  in- 
spection of  each  project  by  a  maintenance  inspector 
from  the  maintenance  division,  who  takes  into  account 
the  importance  of  the  road,  the  traffic,  and  the  possibil- 
ity of  substituting  cheaper  repairs.  Reduction  in 
surface  treatment  estimates  is  made  by  a  personal' 
inspection  of  the  roads  and  a  reference  to  the  chart 
showing  the  character  of  the  treatment  they  received 
in  past  years,  together  with   an   appraisement   of  the 


Division.  Management 


Charge  No: 


SERVICE  OF  EVERY   PIECE  OF  EQUIPMENT   RECORDED 


the  field  offices  and  forces.  (2)  General  repairs,  as 
the  term  implies,  takes  into  account  the  different 
classifications  for  the  proper  maintenance  of  the  total 
mileage  of  highways — the  crowning  and  dragging  of 
earth  roads;  placing  of  drainage  other  than  bridges, 
and  the  necessary  repairs  to  improved  roads.  (3) 
Resurfacing,  which  includes  the  reconstruction  of  the 
different  types  of  pavements  already  laid,  either  with 
the  same  material  or  with  a  higher  type  of  construction. 
(4)  Surface  treatment,  which  includes  the  purchase  and 
application  of  the  bituminous  material  and  the  chips  or 
other  covering  material.  (5)  Bridge  construction,  and 
(6)  repairs  to  tools  and  equipment. 
The  preliminary  estimates  are  prepared  by  the  field 


probable  traffic  that  the  road  will  carry  during  the 
coming  season.  Reduction  in  the  bridge  construction 
estimates  is  taken  from  the  bridge  records  kept  in  the 
main  office.  These  records  are  compiled  from  an  actual 
inspection  of  each  bridge,  made  by  an  engineer  of  the 
bridge  division,  which  gives  in  detail  the  physical  con- 
dition of  each  structure. 

These  estimates  are  then  returned  to  the  engineers 
with  notations  as  to  the  advisability  of  the  reduction 
or  elimination  of  certain  work  and  after  the  corrections 
have  been  made  are  again  forwarded  to  the  main  office 
for  approval  and  the  issuance  of  the  necessary  authori- 
zations. 

Upon  receipt  of  the  final  e.stimates,  authorizations  for 
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representatives  after  a  careful  and  thorough  study  of 
each  route.  The  roads  are  gone  over  foot  by  foot, 
distributing  each  estimate  among  the  several  units  of 
work  coming  under  the  various  cla.ssifications.  No  guess 
or  approximation  is  allowed.  The  enginef-rs  are  held 
Btrictly  to  actual  figures,  so  that  each  has  a  personal 
pride  in  seeing  that  the  work  is  done  within  his 
estimate. 

These  estimates  arc  totaled  in  the  Maintenance  Divi- 
sion under  the  different  classifications  and  are  goTie  over 
very  carefully.  In  the  event  that  the  cMtimatfd  amount 
required  is  in  excess  of  the  estimated  revenues,  it  is 
necessary  to  make  reductions.  In  the  estimate  for 
general  repairs,  the  reduction  is  accomplLshed  by  com- 
paring such  estimate  with  the  amount  of  money 
expended  during  the  preceding  three  years  upon  the 
different  roads,  always  endeavoring  to  develop  work  of 
»  permanent  character,  such  as  widening,  construction 


;he  different  classes  of  work  are  issued  from  the  Main- 
tenance Division.  A  code  number  system  is  used  to 
readily  designate  the  type  of  work  and  approximate 
location.  These  authorizations  are  issued  in  quintuple, 
one  copy  going  to  each  of  the  several  interested  bureaus. 
This  includes  a  copy  to  the  auditing  division,  fron 
which  an  account  is  opened  up  chargeable  to  thi-. 
authorization;  one  to  the  management  division  as  the 
co-ordinating  division  of  the  department;  one  to  the 
purchasing  bureau,  in  order  that  purchases  can  be 
checked  against  the  authorizations;  one  to  the  main 
tenance  division,  for  the  purpose  of  record  and  control, 
and  one  to  the  district  engineer,  which  is  his  notifica- 
tion of  the  specific  amount  he  has  been  allotted  for  a 
particular  object. 

This  authorization  j>  the  instrument  used  to  control 
the  funds  avd  in  no  rase  cn.n  it  be  exceeded.  It  denotes 
the  funds  which  are  to  be  distributed  over  the  entire 


564 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  14 


season  and,  in  the  case  of  general  repairs,  the  entire 
length  of  the  route  in  the  specified  county. 

Field  control  of  funds  is  vested  in  an  engineer's 
authorization  by  which  he  apportions  to 'the  superin- 
tendent the  funds  for  a  certain  definite  amount  of  work 
which  is  listed  on  the  face  of  the  authorization,  except- 
ing in  the  cases  of  surface  treatment  and  resurfacing, 
when  the  entire  amount  of  the  department  authoriza- 
tion, is  issued.  The  engineer's  authorization  is  issued 
in  triplicate  and  forwarded  to  the  maintenance  division 
for  approval.  One  copy  is  kept  in  that  division  for 
record  and  the  other  two  returned  to  the  district  en- 
gineer, who  retains  one  for  his  file  and  forwards  the 
remaining  copy  to  the  superintendent  as  his  notification 
that  the  work  is  authorized. 

A  special  single-entry  ledger  is  used  both  in  the  field 
and  main  office  to  keep  a  record  of  expenditures.  The 
purchase  order,  which  is  the  authority  for  a  vendor 
to  furnish  certain  material  to  the  department,  is  con- 
sidered as  a  liability.  The  main  office  receives  a  report 
each  month  upon  each  authorization  issued,  according  to 
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eral  practice  indicated  is  the  same  for  all  department 
expenditures.     Every  piece  of  new  co.istruction,  for  ex- 
ample, is  controlled  by  a  work  and  cost  authorization. 
Pennsylvania  experience   has   developed  a  theory   of 
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classifications.  This,  being  summarized,  gives  the  total 
amount  expended  each  month  under  each  classification 
on  every  route  in  the  entire  state. 

In  order  that  there  may  be  uniformity  in  all  office 
procedure,  a  regular  system  of  field  office  inspection  and 
audit  is  employed.  Any  field  representative  can  be 
transferred  from  one  office  to  another  and  the  same  sys- 
tem of  bookkeeping  and  filing  will  be  in  effect. 

Occasionally,  the  funds  authorized  for  a  certain 
project  will  be  in  excess  of  those  actually  required  and 
by  means  of  a  cancellation  and  transfer  report  the 
engineer,  with  the  approval  of  the  maintenance  engi- 
neer, may  transfer  funds  from  one  project  to  any  other 
authorization  in  his  district  coming  under  the  same 
fund.  Upon  the  completion  of  an  authorization  and  at 
'he  end  of  the  year  a  report  is  compiled  by  the  superin- 
tendent, which  itemizes  all  payrolls  and  purchases. 
This  is  in  turn  checked  by  the  district  engineer's  office 
and  is  forwarded  to  the  auditing  division  in  the  main 
dffice  for  check  and  record.  Any  unused  amount,  not 
specifically  transferred  to  other  work,  automatically 
reverts  to  the  general  fund. 

While  the  details  of  financial  control,  that  have  just 
been  given,  apply  specifically  to  maintenance,  the  gen- 
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highway  department  organization  which,  with  central 
planning  and  co-ordination,  educational  supervision  and 
financial  control  by  budget  and  by  job  authorization,  is 
universally  true  and  applicable. 


A  Newspaper  Appreciation  of  the  Engineer 

Commenting  on  the  organization  of  a  Minnesota 
federation  of  architectural  and  engineering  societies, 
the  Minneapolis  Journal  published  recently  under  the 
head  "What  the  Engineer  Does  for  Us"  the  following 
appreciation  of  the  services  rendered  by  the  engineer: 

Few  laymen  realize  or  comprehend  what  a  part  these 
men  play  in  the  development  of  this  state  and  city.  It  is 
the  engineer  who  plans  our  highways  and  railroads  and 
automobiles.  He  provides  our  electric  light  and  power,  our 
oil  and  gasoline,  our  supplies  of  pure  water.  He  plans  our 
buildings,  bridges,  elevators  and  mills.  He  has  developed 
our  great  iron  mines,  the  water  power  that  runs  our  indus- 
tries. He  has  now  come  to  the  rescue  of  the  farmer,  and 
is  showing  him  how  to  irrigate  or  drain  and  pi'epare  his 
land,  how  to  plow,  seed,  cultivate,  harvest,  store  and  mar- 
ket his  crops  at  a  less  cost  and  with  less  labor.  To  the 
engineer  practically  nothing  is  impossible,  if  money  with 
which  to  do  it  is  available,  but  he  is  the  last  man  to  ad\-ise 
expenditure,  unless  practical  and  commensurate  results  can 
be  obtained.  He  must  know  how  to  accomplish  the  required 
results,  how  to  calculate  the  cost  in  advance,  how  to  select 
the  method  that  will  cost  the  least, /considering  all  things. 
He  must  assume  heavy  responsibilities  for  the  safety  of 
life  and  property.  He  must  be  engineer,  salesman,  diplomat 
and  statesman,  and  with  all  have  a  knowledge  of  law  and 
economics.  He  must  build  his  castles  in  his  niind,  before 
he  can  put  them  on  paper;  he  must  study,  cut,  fit,  and  try, 
before  his  plansl  are  ready  for  the  constructor  who  will 
■  execute  them.  But  it  is  these  same  paper  plans  that  control 
nnd  make  the  success  or  failure,  the  economy  or  extrava- 
gance, the  safety  and  security  of  the  enterprise.  If  the 
engineer  errs  in  his  knowledge  and  judgment,  the  results 
may  be  not  only  unsatisfactory  but  disastrous. 
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Elimination  of  Odor  in  Sewage 
Gases  by  Burning 

After  Numerous  Costly  Experiments  at  Austin, 

Tex.,  Imhoflf  Tank  Gases  Burned  to  Destroy 

Own  and  Raw  Sewage  Odors 

By  C.  E.  Leonard 

City  Engineer,  Austin.  Tex. 

ODORS  from  the  raw  sewage  and  treatment  plant 
at  Austin,  Tex.,  are  eliminated  by  passing  them 
through  a  furnace  in  which  the  fuel  is  the  gas  from 
the  digestion  tanks.  Numerous  experiments  using  gaso- 
line and  distillate  as  fuel  did  the  work  but  at  too  much 
expense.  By  the  present  method  the  plant  generates 
its  own  purifying  fuel.  The  disposal  system  {Engineer- 
ing Neivs-Record,  Dec.  25,  1919,  p.  1066)  consists  of  a 
diversion  chamber,  pumping  station,  four  cylindrical 
Imhoff  tanks  and  sludge  drying  beds.  It  has  a  nominal 
capacity  of  2.5  m.g.d.  but  can  handle  a  maximum  of 
4.6  m.g.d.  The  population 
served  is  about  40,000.  The 
plant  was  put  into  operation 
Nov.  1,  1919,  at  a  cost  of 
$110,000,  and  with  the  ex- 
ception of  the  trouble  with 
odors  has  been  a  success. 
The  following  is  a  history 
of  the  expedients  used  and 
the  experiments  which  led 
to  the  present  satisfactory 
installation : 

On    May    17,     1920,    bad 
odors  arose  from  the  open 
outfall    chamber,    diversion 
chamber,  sump  pit  and  sett- 
ling tanks.     To  remedy  this 
condition  the  outfall  cham- 
ber was  covered  with  concrete,  the  sump  pit  fitted  with 
a  wood  and  tar  papei-  roof  and  a  40-ft.  stack  30  in.  in 
diameter    was    erected    over    the    diversion    chamber. 
Instant  relief  was  obtained  for  the  time. 

After  July  19,  1920,  when  troubles  began  again,  with 
the  odors  at  times  as  bad  as  ever,  the  following  steps 
were  taken :  Conical  gal vani zed-iron  hoods  were  erected 
over  the  gas  vents  to  collect  the  gases  from  the  diges- 
tion chambers.  The  gases  were  ignited  as  they  passed 
through  the  reduced  area.  On  account  of  foreign  mat- 
ter, tars,  gas  drip  and  oil,  there  was  considerable 
trouble  from  explosions  and  finally  the  burners  were 
abandoned  and  the  ga,ses  vented  into  a  4-in.  stack  75 
ft.  high.  The  next  step  was  to  replace  the  40-ft.  stack 
over  the  diversion  chamber  by  a  100-ft.  stack  and  to 
cover  the  settling  tanks  with  .semi-airtight  roofs  in 
which  swing  doors  were  left  for  rodding  and  also  as 
a  means  to  jet  scum  from  the  top  of  the  gas  vents. 
This  procedure  removed  all  odors  from  the  plant  and 
grounds  but  complaints  still  persisted,  the  complainants 
contending  that  the  gases  had  only  been  harnes!<ed  and 
that  under  certain  winds  and  atmospheric  conditions  the 
odors  would  come  from  the  stacks  to  the  ground  level  in 
the  vicinity  of  the  plant. 

By  careful  inspection  it  was  concluded  that  at  times 
the  odors  in  the  vicinity  of  the  plant  were  bad  and  that 
If  they  were  not  eliminated  either  the  plant  would  have 
to  be  abandoned  or  the  city  would  have  to  defend  many 


ff7  nafvfsump^ 
FIG.  1.     GAS  FURXACE  FOR 
ELIMINATING  ODORS 


FIG.    :;.      HCiODS  TO  COLLECT  DIGESTED  GAS 
Scum  boards  removed  to  let  oils  jjtiss  over  outlet  weirs. 

lawsuits.  The  raw  sewage  odors,  which  were  the  pre- 
dominating odors,  occurred  in  greatest  amount  during 
the  warmer  months.  In  my  opinion  the  artesian  water, 
which  is  itself  foul  when  stale,  greatly  aggravated  the 
situation,  although  much  of  the  trouble  came  from  oil 
and  tar  products  from  the  gas  works  and  several  other 
sources.  The  gas  wastes  were  cut  off  and  piped  into  a 
creek.  Most  of  the  scum  boards  in  the  tanks  were  re- 
moved to  allow  the  oils  on  the  surface  to  flow  over  the 
weir  directly  into  the  effluent.  As  to  the  settling  effects, 
the  results  were  practically  the  same  as  with  the  scum 
boards  in  place. 

The  next  step  was  to  respond  to  court  summons  to 
show  why  the  city  should  not  be  enjoined  from  operating 
the  plant.  Upon  showing  the  court  that  there  was  good 
reason  to  believe  that  the  odors  could  be  eliminated  by 
a  burning  process  further  time  wps  granted  during 
which  this  contention  proved  to  be  correct.  In  the  first 
experiment  on  deodorizing  the  raw  sewage  odors  a  tem- 


FIG.   3.     T.VK   I'.\l  i. 


.\.ND   llOOD   WITH   Hl'liNEH 


porary  brick  furnace  checkered  with  firebrick  was 
installed  on  top  of  the  diversion  chamber.  A  suction  fan 
of  the  type  used  to  suck  cotton  from  wagons  at  a  gin 
was  set  up  with  a  10-hp.  motor  so  as  to  convey  the  air 
carrying  the  odors  to  the  furnace  through  a  12-in. 
galvanized-iron  pipe.  As  a  fuel,  gasoline  was  forced 
through  special  burners.  Results  wore  satisfactor.v, 
although  the  heated  firebricks  did  not  reach  the  degree 
of  heat  desired.  Nevertheless,  the  principle  was  demon- 
strated. 

For  a  permanent  installation  an  air  compressor,  dis- 
tillate burners  and  a  high  pressure  tank  were  purchased. 
A  furnace  was  constructed  over  a  manhole  of  the  diver- 
sion chamber.  The  heat  and  100-ft.  stack  created  the 
necessary  draft  to  suck  the  sewage  air  through  the 
furnace.     In  fact   the  draft  was   too  strong  and   the 
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checkers  had  to  be  placed 
closer  together.  As  long  as 
the  distillate  was  of  proper 
grade  the  result  was  satis- 
factory but  occasionally  the 
burners  would  choke  or 
water  would  be  found  in 
the  distillate  and  then  the 
firebrick  could  not  be  kept 
at  the  proper  temperature. 
Whenever  these  things  oc- 
curred the  residents  would 
promptly  file  t  h  ei  r  com- 
plaints. Further,  the  proc- 
ess was  prohibitively  expen- 
sive.   Distillate  cost  20c.  per 

gallon  and  the  monthly  cost  of  operation  was  $700. 
The  above  described  failures  brought  us  to  the  pi-esent 
plan  which  has  been  in  successful  use  for  more  than 
eight  months  without  one  cent  of  cost  for  fuel.  Gas 
from  settled  sewage  arising  from  the  digesting  sludge 
is  used  as  the  fuel  for  the  furnaces  into  which  the  raw 
sewage  gases  are  pumped.  To  carry  out  this  plan  it  was 
essential   to   close   all   openings    over   sewage   surfaces 
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FIG.   5.    FINAL   CONCRETE   ROOFS   AND   GAS   PIPING 

and  to  bottle  the  gases  so  that  they  could  escape  only 
through  the  red  hot  furnace.  The  temporary  covers 
over  the  settling  tanks  were  replaced  by  dome-shaped 
concrete  roofs,  provision  being  made  for  airtight  slots 
for  rodding  the  sludge  and  for  connections  for  jetting 
the  scum.  A  concrete  roof  was  constructed  over  the 
sump  pit.  The  100-ft.  stack  was  removed  and  all  man- 
hole covers  on  the  diversion  chamber  were  sealed.  A 
rotary  blower  was  installed  in  the  pump  house  to  force 
the  air  of  the  sump  pit  to  the  furnace,  which  was 
located  300  ft.  away,  near  the  tanks.  The  fuel  or 
"digested"  gas  together  with  whatever  raw  sewage  gas 
may  arise  from  the  sewage  in  the  tanks  is  forced  by 
a  small  gas  pump  through  a  safety  water  seal  into  the 
bottom  of  the  furnace.  There  are  sufficient  heat  units  in 
the  gas  to  keep  the  furnace  red  hot  at  all  times,  readily 
deodorizing  all  small  obnoxious  gases  at  small  cost. 

Since  writing  the  foregoing  account  certain  changes 
have  been  made  at  the  plant  to  increase  the  efficiency 
of  the  deodorization  process.  The  rotary  blower  did 
good  work  but  was  unable  to  deliver  the  gases  through 
the  300  ft.  of  2-in.  pipe  quite  as  fast  as  they  accumu- 
lated in  the  sump  pit.  In  consequence,  at  times  an  odor 
was  noted  around  the  pump  room  and  sump  pit.  To 
remedy  this  condition  we  moved  the  furnace,  or  rather 
constructed  another  ond  on  the  concrete  roof  of  the  sump 


FIG.  4.      SECTION  OF  S.A.FETY  WATER  SEAL  TRAP 


pit.  To  this  furnace  a  12-ft.  section  of  12-in.  galvanized- 
iron  pipe  was  attached  as  a  stack.  A  12  x  16-in.  slot 
was  also  cut  through  the  roof  so  as  to  allow  the  raw 
sewage  gas  to  be  sucked  up  into  the  furnace  and  through 
the  12-in.  pipe  by  means  of  the  draft  created  by  the 
heat  and  stack.  The  2-in.  pipe  line  through  which  the 
raw  sewage  was  formerly  conveyed  to  the  furnace  at  the 
tanks  now  carries  the  fuel  or  "digested"  gas,  together 
with  whatever  raw  sewage  gas  may  arise  from  the 
sewage  in  the  tanks,  back  to  the  furnace  at  the  sump  pit. 
The  new  installation  deodorizes  the  gases  as  fast  as  they 
accumulate.  No  longer  is  the  rotary  blower  used,  thus 
making  quite  a  saving  of  power.  The  only  power  now 
used  is  a  1-hp.  motor  attached  to  the  small  gas  pump 
which  pumps  the  settled  sewage  gases  through  the 
safety  seal  to  the  furnace. 

The  writer  wishes  to  acknowledge  the  valuable  assist- 
ance of  Dr.  E.  P.  Schoch,  professor  of  chemistry,  Uni- 
versity of  Texas,  especially  with  reference  to  the  burn- 
ing process  and  safety  seals  against  back  fire;  also 
for  the  practical  ideas  advanced,  later  proved  correct, 
he  wishes  to  thank  Lee  H.  Bowles,  superintendent  in 
charge  of  the  plant  since  it  was  placed  in  operation. 


Provisions  of  a  Recent  Cost-PIus  Contract 

The  dam  for  the  new  water-supply  system  of  Decatur, 
111.,  is  being  built  under  a  cost-plus  contract,  in  which 
the  base  price  is  $700,000  and  the  conti-actor's  fee  is 
10  per  cent.  To  this  is  added  a  lump  sum  of  $20,000 
for  plant  charges,  to  cover  the  use,  rental  and  depre- 
ciation of  machinery,  tools  end  equipment. 

There  is  an  upset  or  maximum  price  of  $975,000 
and  a  provision  for  adjusting  the  base  price  to  the 
quantities  actually  placed  and  at  the  unit  prices  bid, 
provided  no  changes  have  been  made  that  would  affect 
these  prices.  If  the  actual  net  cost  of  the  completed 
work  should  exceed  the  base  value,  the  contractor  is  to 
be  paid  as  his  fee  the  sum  of  10  per  cent  of  the  base 
value,  with  a  deduction  from  this  10  per  cent  of  20  per 
cent  of  the  amount  or  cost  in  excess  of  the  base  value. 
But  the  total  deduction  is  not  to  exceed  50  per  cent  of 
the  10  per  cent.  Further,  if  the  actual  net  cost  of  the 
completed  work  is  less  than  the  base  value,  the  con- 
tractor will  be  paid  as  his  fee  the  sum  of  10  per  cent 
of  the  base  value,  with  an  addition  thereto  of  20  per 
cent  of  the  difference  between  the  actual  net  cost  and 
.  the  base  value. 

The  contractors  are  L.  N.  Cope  &  Son,  Decatur,  111., 
and  the  engineers  are  Pearse,  Greeley  &  Hansen, 
Chicago. 
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Chicago  Double-Deck  Drawbridge  with  Elevated  Railway 

Double-Leaf  Trunnion  Bascule  of  268-Ft.  Span — Operating  Pinions  Engage  Racks  in  Trusses — 
Massive  Truss  Members  and  Supporting  Girders 


OF  THREE  double-deck  double-leaf  bascule  bridges 
built  at  Chicago  within  the  past  six  yeai's,  forming 
distinctive  structures  among  the  numerous  bridges 
across  the  Chicago  River,  the  longest  is  the  new  Wells 
St.  bridge,  shown  in  Fig.  1,  having  a  span  of  268  ft. 
c.  to  c.  of  trunnions  and  giving  a  clear  channel  width 
of  220  ft.  This  bridge,  put  in  operation  on  Dec.  4,  1921, 
is  the  second  to  carry  an  electric  elevated  railway  on 
the  upper  deck.  It  is  of  the  fixed  trunnion  type  de- 
signed some  years  ago  by  the  city's  engineers  (but 
modified  by  certain  patented  features,  noted  later),  and 
is  the  twenty-third  bridge  of  this  type  built  across  the 


for  the  deck  framing  in  the  end  panels  through  which 
pass  the  elevated  railway  and  the  street. 

Deep  Concrete  Substructure. — For  each  leaf  there  is 
a  concrete  tailpit  or  countei-weight  pit  48  x  48  ft.  inside, 
with  its  base  31  ft.  below  water  level  in  the  river,  sup- 
ported on  six  cylindrical  concrete  sub-piers  built  in  open 
wells  in  the  Chicago  clay,  as  shown  in  Fig.  4.  It  was 
intended  at  first  to  carry  the  sub-piers  to  rock,  at  a 
depth  of  about  117  ft.,  but  this  design  was  modified  and 
they  were  seated  in  a  hardpan  stratum  at  a  depth  of 
about  75  ft.  These  sub-piers  were  belled  out  at  the  base, 
increasing  the  area  to  limit  the  pi-essure  on  hardpan 


FIG.  1.  DOUBLE-DECK  268-FT.  BASCULE  BRIDGE  FOR   STREET  AND  ELEVATED  RAILWAY  AT    WELLS  ST.,  CHICAGO 


f'hicago  River.  Each  leaf  is  carried  by  two  trunnions 
and  weighs  2,500  tons  (1,300  tons  of  countenveight). 

Next  in  order  of  span  is  the  25G-ft.  Michigan  Ave. 
Vnidge,  opened  in  1920,  which  has  an  upper  roadway  for 
!  pleasure  traffic  and  a  lower  deck  for  commercial 
Its  weight  is  3,500  tons  for  each  leaf,  includ- 
ing ,  vunterweight.  The  third  is  the  245-ft.  Lake  St. 
liridge,  opened  in  1916,  which  carries  an  elevated  rail- 
way on  the  upper  deck  and  is  in  general  similar  to  the 
Wells  St.  bridge,  with  a  weight  of  2,000  tons  per  leaf, 
including  the  counterweight.  Both  of  these  latter  struc- 
tures have  two  lines  of  trus.se3  with  two  trunnions 
<arryingeach  leaf.  The  Michigan  Ave.  bridge  is  notable 
in  having  four  trunnions  in  four  lines  of  trusses,  with 
a  spacing  of  6  ft.  between  the  middle  trusses,  but  its 
"  idth  is  about  90  ft.  as  compared  with  72  ft.  for  the 

her  two  bridges  (see  Engineering  Netvs-Record,  Sept. 
',  1920,  page  508). 

Traffic  on  the  old  Wells  St.  swingbridge  was  main- 
t.iined  during  the  construction  of  foundations  and 
iperstructure  for  the  new  bridge,  except  that  the 
:  i.idway  on  the  lower  deck  was  closed  for  some  weck.H, 
partly  on  account  of  changes  in  grade  on  the  street  ap- 
proaches. The  program  of  putting  tho  new  ba.scule 
bridge  into  service  and  removing  the  old  swing  span 
with  a  minimum  of  interruption  to  traffi<  was  given  in 
Engineering  Ncvs-Iiecord  of  Oct.  13,  1921,  p.  600.  The 
new  bridge  was  put  in  service  for  the  elevated  railway 
on  Dec.  4.    Fig.  6  shows  the  north  le-if  mmplf'tcd  except 


to  8  tons  per  square  foot,  which  is  the  unit  adopted  for 
other  bridge  foundations. 

Two  piers  under  the  side  walls  of  the  pit  and  carry- 
ing the  trunnion  columns  are  10  ft.  in  diameter,  belled 
out  to  18  ft.  Two  under  the  front  wall  or  river  pier 
are  11  ft.  in  diameter  and  two  under  the  rear  wall  are 
8A  ft.  in  diameter,  these  last  carrying  the  anchor 
columns  for  the  transverse  girder  which  restricts  the 
upward  movement  of  the  heel  of  the  bridge  leaf. 

In  the  cofferdam  for  the  pit,  the  bottom  course  of 
bracing  was  supported  by  jacks  on  upright  posts.  Dur- 
ing the  concreting  of  the  72-in.  floor,  which  is  heavily 
reinforced  to  resist  upward  pressure,  the  jack  supports 
wore  moved  from  place  to  place  in  order  to  avoid  leav- 
ing holes  through  the  floor.  To  make  the  pits  water- 
tight, 10  lb.  of  hydrated  lime  per  bag  of  cement  was 
added  to  the  concrete  and  a  1:2  mortar  course  6  in. 
thick  was  applied  in  the  floor  and  on  the  outside  of  the 
walls,  being  carried  up  with  the  concrete  of  the  walls. 

Trunse.i,  Framing  and  FlonrK.—  Two  lines  of  trusses, 
27  ft.  deep  c.  to  c.  of  chords  and  spaced  41  ft.  9  in.  c.  to 
c,  carry  two  sets  of  plate-girder  floorbeams,  at  tho 
bottom-chord  level  and  4  ft.  helow  the  top  chords,  giving 
a  headroom  of  14}  ft.  above  the  roadway  paving  (see 
Fig.  4).  Tho  panel  length  is  mainly  14  ft.  10  in.  In 
general  design  the  trusses  arc  of  the  parallel-chord  typo, 
hut  with  the  bottom  chords  curved  downward  toward  the 
heel  in  order  to  increase  the  depth  at  the  trunnions 
and  to  improve  the  appearance.     An    inverted   trough 
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section  with  outside  flanges  is 
used  for  the  top  chords,  and  a 
double  channel  section  with 
flanges  inward  for  the  bottom 
chords.  Details  of  the  trusses 
are  given  in  Figs.  2  and  3. 
Members  radiating  from  the 
trunnion  are  of  horizontal 
H-section  with  lacing  over  the 
open  sides.  A  heavy  H-section 
is  used  for  the  first  vertical 
post,  which  takes  a  bearing  on 
the  pier  when  the  bridge  is 
closed.  Connection  plates  are 
of  large  dimensions  and  have 
cui-ved  outlines  to  improve  the 
appearance,  these  curves  being 
finished  accurately  by  grind- 
ing. Fig.  3  shows  the  heavy 
connections  at  the  trunnion. 
Between  the  heels  of  the  two 
trusses  is  a  steel  counter- 
weight box  filled  with  mass 
concrete.  Adjustments  of 
weight  will  be  made  by  means 
of  cast  concrete  blocks  of  about 
170  lb.  each,  secured  in  re- 
cesses in  the  counterweight 
box. 

Floor  framing  in  the  lower 
deck  consists  of  nineteen  lines 
of  15-in.  I-beams  between  the 
floor  beams,  five  stringers  be- 
ing grouped  under  each  car 
track  (see  Fig.  4.)    Cantilever 

extensions  of  the  floor  beams  carry  timber  joists  for 
15J-ft.  sidewalks.  For  the  upper  deck  there  are  five 
18-in.  I-beams,  two  under  each  of  the  elevated-railway 


FIG.  3.     TRUNNION  AND  MASSIVE  TRUSS   MEMBERS 


FIG.    2.      PART   OF   MAIN   TRUSS,   WITH   END   LOCKS   AND   GUIDES 


tracks.  These  tracks  are  spaced  24  ft.  c.  to  c,  while  the 
street-car  tracks  on  the  lower  deck  are  10  ft.  2  in.  c.  to  c. 

Roadway  paving  consists  of  rectangular  yellow-pine 
blocks  3i  in.  thick  laid  on  6  x  12-in.  transverse  planks, 
which  rest  on  4  x  6-in.  oak  strips  on  the  I-beams  and  are 
bolted  through  the  top  flanges  of  these  beams.  Side- 
walks are  of  transverse  planks  on  wood  joists.  The  upper 
or  railway  deck  is  of  the  usual  open  construction,  with 
ties  laid  across  the  stringers  and  carrying  track  rails 
with  double  lines  of  guard  timbers.  All  timber  is  creo- 
soted.  Grooved  girder  129-lb.  9-in.  rails  for  the  street- 
car tracks  are  bolted  to  cast-steel  saddles  riveted  be- 
tween pairs  of  I-beams,  as  shown  in  Fig.  5. 

In  order  to  reduce  wear,  these  rails  are  manganese 
steel  castings  for  8  ft.  at  the  end  of  the  leaf  and  on  both 
sides  of  the  break  in  the  floor  at  the  heel.  On  the  leaf 
the  rails  project  so  as  to  take  a  bearing  on  the  end  of 
the  opposite  leaf.  The  rail  ends  are  halved  so  as  to  give 
lateral  support  at  the  joints  in  mid  span.  At  the  break 
in  the  floor  at  the  heel,  the  1-in.  opening  in  the  roadway 
is  covered  by  a  steel  plate  set  in  the  recessed  face  of  cast- 
ings attached  to  the  ends  of  the  approach  and  leaf.  This 
plate  is  secured  to  the  approach  casting  by  countersunk 
rivets.  Details  of  these  breaks  in  the  floor  are  given  in 
Fig.  8. 

Live  load  on  the  upper  deck  consists  of  50-ton  cars  of 
the  elevated  railway,  or  2,000  lb.  per  lin.ft.  for  trusses. 
On  the  lower  deck  it  includes  50-ton  street  cars,  a  24-ton 
four-wheel  truck  and  100  lb.  per  sq.ft.  on  the  sidewalk 
and  unoccupied  space  of  the  roadway. 

Trunnions  and  Supports — In  each  truss  is  a  forged 
steel  trunnion  shaft,  having  its  ends  caiTied  in  cast-steel 
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the  trusses  are  held  in  line  by 
projecting  lugs  on  one  leaf 
which  enter  slotted  lugs  on  the 
end  of  the  opposite  leaf  (see 
Fig.  2). 

Tail  locks  of  the  toggle  type 
take  the  live-load  reaction  on 
the  heel  of  the  closed  leaf  and 
also  force  the  bridge  down  to 
its  final  closed  position  for  en- 
gagement of  the  center  locks. 
These  toggles  are  upright,  each 
composed  of  a  pair  of  levers 
hinged  together,  the  lower  lever 
being  seated  in  a  foot  bearing 
and  the  upper  one  entering  a 
cup-shaped  lug  on  the  heel  of 
the  truss.  To  release  the  bridge 
in  order  that  it  can  be  opened, 
the  toggle  is  slacked  by  the  pull 
of  a  motor-operated  horizontal  lever,  thus  drawing  the 
lock  member  downward  and  backward  so  as  to  clear 
the  lug. 

Upward  reaction  at  the  heel  of  the  leaf  is  taken  care 


Truss  Diagrai 
FIG.  4.     CROSS-SECTIOX  .\ND  SECTIONAL  EXD  ELEVATION 

bearing  blocks  with  phosphor-bronze  lining.  The  shaft, 
bored  for  the  detection  of  flaws,  is  108i  in.  long,  29i  in. 
in  diameter  in  the  truss  and  271  in.  in  bearings.  It  is 
made  for  a  light  driving  fit  in  the  truss  and  a  running  fit 
in  the  bearings,  with  allowance  for  free  movement  and 
lubrication.  These  dimensions  are  proportioned  for  a 
load  of  2,500,000  lb.  on  each  trunnion  and  a  unit 
pressure  of   1,250  lb.  per  sq.in.  on   the  bearings.     In 

setting    the    trunnions,    an 

accurate  base  line  was  es- 
tablished at  right  angles  to 

the  center  line  of  the  bridge, 

and   was   transferred   to   a 

fine  piano  wire  stretched  in 

close  pro.ximity  to  the  trun- 
nions,   which    were    then 

placed  parallel  to  the  wire. 
The  four  bearings  for  each 

leaf  are  seated  on  a  heavy 

79-in.    box    girder    51}    ft. 

long,  extending  across  the 

tail   pit    and   supported   on 

massive  columns  in  the  side 

walls.      The    ends    of    this 

girder  pass  through  the 
trusses,  the  members  of  which  are  so  arranged  as  to 
'■'"ar  the  girder  in  all  positions  of  the  leaf.  Against  the 
union  columns  are  framed  the  ends  of  similar  72i-in. 
I'itudinal  girders  .391  ft.  long,  which  are  anchored  to 
-hries  on  the  side  walls.  Brackets  or  gussets  on  the.se 
^'irders  are  riveted  to  the  rear  of  the  cross  girder,  the 
forward  side  of  which  is  braced  against  the  front  wall 
or  pier  of  the  pit  by  a  pair  of  inclined  struts.  Fig.  ' 
shows  the  general  arrangement  and  Fig.  9  gives  the 
details  of  these  heavy  girders. 

A.s  the  longitudinal  girders  were  placed  at  an  early 
stage  of  the  work  to  support  temporary  trusses  during 
the  erection  of  the  span,  they  were  built  with  temporary 
extension  panels  4  ft.  10  in.  long  to  frame  against  the 
anchor  columns  in  the  rear  wall  until  surh  time  as 
the  side  walls  of  the  pit  were  carried  up  to  the  elevation 
for  the  shoe  bearings.  After  completion,  these  exten- 
sions were  cut  off  at  splices  which  were  provided  for  the 

purpose.  A  pinion  and  segmental  rack  for  each  truss  constitute 

In  the  meeting  ends  of  the  top  chords  am  renter  locks     the  operating  mechanism,  the  pinion   shaft  being  car- 

of  the  holt  type,  each  operated  by  a  .^-hp.  motor  on  the      ried  by  an  inboard  bearing  nn  the  side  wall  of  the  pit 

leaf.     In  the  l»ottom  chords  no  locks  are  provided,  but     and  the   rack,  of  20-ft.  pitch    radius,   being  l)uilt   into 


FIG.  5.    HIGHWAY  DECK  AND 
STREET-CAR   TR.XCK 


no.   6.     NORTH   LEAP  ERIC'TED  WTIII.E  .STREET  ANP 
RAILWAY  TRAFFIC  PARF  TIIKOVGH   LOWER   PORTION 

of  by  brackets  on  the  trusses,  which  engage  the  bottom 
of  a  transverse  anchor  girder  on  columns  in  the  rear 
wall  of  the  tail  pit.  When  the  bridge  is  closed,  the 
Iwttom  chord  of  each  tru.ss  takes  a  be.'iring  on  the  pier 
or  front  wall  of  the  pit,  this  Vwaring  being  directly 
under  the  first  vertical  post  or  panel  point  beyond  the 
trunnion.  A  heavy  bearing  plate  is  riveted  to  the  bot- 
tom of  the  lower  chord  at  this  point  (see  Fig   7). 
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the  heel  of  the  truss,  as  indi- 
cated in  Fig.  4.  The  pinion  is 
17  in.  wide,  with  a  pitch  of  7  in. 
and  a  pitch  diameter  of  31.2  in. 
It  is  driven  by  a  100-hp.  motor 
through  a  train  of  gearing 
shown  in  Fig.  9.  This  arrange- 
ment was  devised  and  patented 
by  the  late  Alexander  Von  Babo, 
while  assistant  engineer  of 
bridges  for  the  city,  and  it  has 
been  used  on  a  number  of  the 
river  bridges. 

Each  leaf  is  operated  by  two 
motors  and  two  gear  trains. 
Torsion  between  the  two  oppo- 
site trusses  is  resisted  by  the 
transverse  girders  which  carry 
the  counterweight  box  and  by 
similar  trusses  in  vertical  and 
horizontal  planes  in  front  of  the 
trunnion.  These  girders  pro- 
vide sufficient  rigidity  to  enable 
the  leaf  to  be  operated  by  one 
motor  and  pinion  if  necessary. 
The  machinery  is  designed  to 
raise  or  lower  the  leaves  in  45 
seconds. 

To  hold  the  bridge  in  any 
position  there  is  an  electrically- 
operated  band  brake  on  the 
motor  shaft,  with  a  similar  hand- 
operated  emergency  brake  on 
the  first  countershaft  from  the  motor.  Either  brake  is 
designed  to  hold  the  leaf  against  a  20-lb.  wind  pressure. 
It  was  at  first  intended  to  use  grip  brakes  on  the  heel  of 
each  truss,  engaging  curved  rails  on  the  tail  pit,  as  at 
the  Michigan  Ave.  bridge.  In  view  of  the  extra  expense 
it  was  decided  to  rely  on  braking  through  the  machinery, 
as  in  most  of  the  other  Chicago  River  bridges. 

In  addition  to  signal  lamps,  gongs  and  the  usual  road- 
way gates  of  the  railroad  type,  with  swinging  arms, 
there  will  be  yielding  cable  barriers  of  the  Strauss  type 


Plan,  Rear  Rail  Break 


Sfeelpi-^^^         A  Top  of  m/j, 

I  MovcrbJe  '■ 
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Secfion  Rear  Break  Castings 
FIG.   8.      BREAKS   IN  CAR  TRACK  RAILS   AND   ROADWAY 


2Pl?£6'k  '^"inside 

FIG.   7.     TRUSS   MEMBERS  AT  TRUNNION  BEARING 


to  close  the  roadway  beyond  the  large  tail  pit,  which 
is  open  when  a  double-deck  bridge  is  raised.  This  bar- 
rier will  be  21 J  ft.  from  the  break  in  the  roadway.  To 
prevent  undue  sag  in  the  cables  across  the  38-ft.  road- 
way, the  center  of  the  barrier  will  be  attached  to  a  light 
vertical  cable  wound  upon  a  drum  in  the  framing  of 
the  upper  deck. 

To  open  the  bridge,  five  motor  operations  are  made 
in  series,  as  follows:  (1)  Close  roadway  gates,  (2) 
lower  roadway  barriers,  (3)  release  center  lock,  (4) 
release  heel  locks,  (5)  raise  bridge.  The  electrical 
mechanism  is  so  interlocked  that  each  operation  must 
be  completed  before  the  next  one  can  be  made.  The 
bridge  is  so  interlocked  with  the  signal  system  of  the 
elevated  railway  as  to  prevent  the  center  lock  being 
released  until  the  railway  signals  are  set  at  the  "stop" 
position.  Trains  on  the  elevated  railway  are  equipped 
with  devices  for  automatically  applying  the  brakes  and 
shutting  off  current  if  a  motorman  should  pass  a  "stop" 
signal. 

Operating  equipment  includes  four  bridge  motors  of 
100  hp.,  two  heel  lock  motors  of  1\  hp.,  a  3-hp.  motor 
for  center  locks,  twelve  motors  for  operating  gates  and 
barriers  and  two  15-hp.  motors  for  the  tail-pit  pumps. 
Two  sources  of  current  are  provicfed  for  each  leaf,  from 
the  power  systems  of  the  elevated  and  surface  railways 
respectively. 

In  putting  the  new  bridge  into  service,  the  program 
differed  slightly  from  that  outlined  in  Engineering 
News-Record  of  Oct.  13,  1921,  p.  606.  The  elevated- 
railway  traffic  was  stopped  at  8  p.m.,  Friday,  Dec.  2, 
and  the  railway  forces  then  began  to  remove  the  tracks 
from  the  upper  deck  of  the  old  span  and  old  approaches. 
The  old  swing  span  was  swung  open  at  midnight,  and 
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as  soon  as  it  was  blocked  up  on  the  protection  pier, 
work  was  begun  in  cutting  it  apart  so  that  the  center 
portion  could  be  removed  to  allow  the  bascule  leaves  to 
be  lowered.  Placing  the  floor  beams,  stringers  and 
laterals  in  the  panels  left  open  for  passage  of  trains 
through  the  leaves  was  begun  at  9:15  a.m.  Saturday. 


FIG.   9.     PLAN  OF  MACHIXERY  L.\TOUT 

This  work  was  discontinued  at  5  p.m.,  for  although 
lights  were  provided  the  shadows  made  it  dangerous 
for  the  men  to  work  at  night.  The  work  was  resumed 
at  6:30  a.m.,  Sunday,  Dec.  4,  and  was  completed  by 
4  p.m.  Both  leaves  were  lowered  at  5  p.m. ;  tracklaying 
on  the  upper  deck  was  begun  at  once.  Elevated  traffic 
over  the  new  bridge  started  at  7  a.m.,  Monday,  Dec.  5. 
This  bridge  was  designed  in  the  bureau  of  engineer- 
ing of  the  Chicago  Department  of  Public  Works,  under 
the  direction  of  Alexander  Murdoch,  city  engineer;  C. 
F.  Healey,  assistant  city  engineer,  and  Thomas  G. 
Pihlfeldt,  engineer  of  bridges.  Its  construction  is  under 
Clarence  S.  Rowe,  engineer  of  bridge  construction,  with 
F.  A.  Berry  as  engineer  in  local  charge;  C.  F.  Harring- 
ton, is  electrical  supervisor.  The  Ketler-Elliott  Co.  had 
the  contract  for  the  superstructure,  including  machinery 
and  erection,  the  steel  being  fabricated  under  subcon- 
tract by  the  Fort  Pitt  Bridge  Co.  The  FitzSimons 
&  Connell  Dredge  &  Dock  Co.  had  the  contract  for  the 
substructure,  and  the  Norwood-Noonan  Co.  had  that  for 
the  electrical  equipment.  Since  patents  of  the  Strauss 
Bascule  Bridge  Co.  cover  the  cross-girder  support  of 
the  trunnion  bearings  and  the  arrangement  of  mem- 
bers in  the  heels  of  the  trusses  so  as  to  clear  the  cross 
girder  during  the  movement  of  the  leaf,  the  bridge  is 
operated  under  license  from  that  company. 


Lincoln  Highway  Construction  in  1921 

Nearly  400  miles  of  Lincoln  Highway  were  improved 

In  1921.    For  new  construction  $7,700,000  was  expended 

and  for  maintenance  $1,700,000.    The  additional  mileage 

improved  last  year  repre.sents  12  per  cent  of  the  total 

Mllea  MHO" 

ronpr»te                      .->21.7.5  Qranlto    Blork  7  10 

f'lrk     241.03  Oradpd  Orav.l  l.".-.2.4.'. 

Bituminous     Macadam ...  ..183.28  Natural    <;i:iv.-l  B2.10 

Macadam     2>l7.in  Graded  Earth    .  .-.;«  fl9 

l*»Ph»ll     78.00  .Vaturnl   Kuril.  .Ml!. 00 

C  reoaote    Block    5.90  .Sand     3  30 

jmileage.  Since  1913  when  the  route  wa.«t  dedicated  more 
Ithan  $40,000,000  has  Ijeen  expended  on  this  transcon- 
'tinental  line  of  ."l.SOS  miles.  The  surfacing  types  are 
hoed  in  the  above  table. 


Failure  of  Old  Bridge  Masonry 

AN  INTERESTING  case  of  progressive  failure  of  old 
Ix.  bridge  masonry  exists  at  Belvidere,  N.  J.  The 
east  or  New  Jersey  abutment  of  the  Delaware  River 
bridge  at  that  point  is  cracked,  and  the  outer  portion  is 
slowly  moving  toward  the  stream.  The  two  views  here- 
with show  the  north  and  south  face  respectively,  the 
latter  being  stiffened  by  a  heavy  buttress,  out  of  which 
a  young  tree  is  growing. 

According  to  Charles  A.  Mead,  chief  engineer.  Divi- 
sion of  Bridges  and  Grade  Crossings  of  the  State  Board 
of  Public  Utility  Commissioners,  there  is  no  accurate 
record  of  the  age  of  the  masonry  or  of  the  material  on 
which  the  abutment   is   founded.     He   states   that  the 
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CRACKS  I.N  NORTH  F.\CE 

;:butment  is  probably  about  80  years  old,  and  that  the 
buttress  on  the  south  side  appears  to  have  been  built 
soon  after  the  construction  of  the  abutment,  to  counter- 
act bulging  of  the  wall.  It  is  believed  that  the  abutment 
rests  on  a  layer  of  slippery  material  overlying  rock,  dip- 
ping toward  the  river,  and  it  is  not  heavy  enough  to 
resist  the  pressure  of  the  fill  and  the  live-load  surcharge. 
Measurements  of  the  cracks  in  the  two  wings  of  the 
ahutment   have  been   made  during  the  last  two  years. 


~.il    III    K.\i   (.;   .SHOWING    (-Il.xi'K.s    A.ND    IIIO.W.     Ii    i         - 

after  these  cracks  had  been  pointed.  The  cracks  in- 
creased in  width  during  this  period  from  I'n  in.  to  nearly 
.3  in.;  on  Dec.  14.  1921,  the  main  ctack  in  the  north  wing 
wall  was  2  in.  wide,  that  in  the  south  wing  23  in. 

The  bridge  comprises  four  spans  of  lengths  ranging 
from  15.3  to  169  ft.,  with  trusses  26  ft.  deep  center  to 
center  of  chords  and  19  ft.  apart  center  to  center  of 
trusses.  The  superstructure,  built  about  1905,  i.s  veo' 
light  for  pre.'wnt-day  traffic  loads.  The  bridge  is 
privately  owned  and  operated  as  a  toll  bridge.  Investi- 
gation of  its  .safety  for  public  travel  is  in  progress. 
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Shall  Map  Scales  Be  Decimal  or 
Inch-To-The-Mile? 

Present  Status  of  a  Question  Before  Federal  Board 

of  Surveys  and  Maps — Views  of  Map 

Users — Cost  of  Change 

By  F.  E.  Bonner 

Assistant   Chief  Engineer,   U.    S.    Forest   Service,   Washington 

SUPPOSE  a  civil  engineer  building  a  bridge  should 
find  himself  confronted  with  this  problem:  The 
bridge,  which  is  to  cost  about  $100,000,  has  progessed 
20  per  cent  toward  completion  when  the  taxpayers 
demand  that  the  roadway  width  should  be  changed  to 
16  ft.  from  12  ft.  originally  planned,  in  order  to  correct 
the  mistake  of  not  providing  for  the  unquestionable  need 
for  a  double-track  bridge.  If  the  only  additional  cost 
caused  by  the  adoption  of  the  amended  plan  consisted  of 
an  expenditure  of  $200  (0.2  per  cent  of  the  total  cost) 
for  modifying  some  of  the  work  already  done,  would  the 
engineer  dare  ignore  the  demand  for  the  change  with 


PRESENT    STATUS    OF    TOPOGRAPHIC    MAPPING  OF  UNITED  STATES 

its  undoubted  advantages  and  proceed  with  the  original 
design?  Quite  probably  not.  Yet  the  proper  decision 
on  a  parallel  problem  has  been  agitating  the  Federal 
Board  of  Surveys  and  Maps  at  Washington. 

The  question  concerns  the  scale  of  the  standard 
topographic  maps  of  the  United  States.  All  engineers 
are  familiar  with  the  topographic  quadrangles  published 
by  the  Geological  Survey.  These  maps  are  printed  on  a 
scale  of  1:62,500  (0.9864  miles  to  the  inch)  with  some 
on  the  smaller  scales  of  1:125,000  and  1:250,000.  No 
one  seems  to  know  why  such  a  scale  system  was  selected 
in  the  first  place  except  that  it  embraces  beautifully 
even  multiples  of  one  millionth.  It  is  generally  admitted 
that  this  attraction  hardly  compensates  for  the  inherent 
disadvantages  of  such  a  scale,  and  strong  sentiment  on 
the  Board  of  Surveys  and  Maps  is  inclined  toward  the 
adoption  of  a  change  to  the  inch-to-the-mile  scale 
system.  Through  various  committees  the  board  has 
been  thoroughly  investigating  the  proposal  for  more 
than  a  year. 

The  chief  objection  to  the  present  scale  is  simply  that 


it  is  meaningless  to  the  average  map  user  and  a  source 
of  much  inconvenience.  Specially  graduated  measuring 
scales  or  transfers  from  the  bar  scales  printed  on  the 
maps  facilitate  their  use,  but  unfortunately  the  measur- 
ing scales  employed  by  practically  all  map  users  in  this 
country  are  divided  into  inches.  The  inch  is  thus  used 
as  the  unit  of  measurement  on  the  map  and  preferably 
it  should  represent  an  integral  number  of  feet  or  miles, 
the  common  units  of  measurement  on  the  ground.  The 
difference  between  the  two  scales  is  small  but  sufficient 
nevertheless  to  cause  much  doubt  and  confusion  in  the 
use  of  the  maps.  Even  in  the  more  expert  use  made  by 
highway,  irrigation  and  hydro-electric  engineers,  land 
classifiers,  timber  appraisers,  etc.,  the  present  scale  is 
a  source  of  exasperating  uncertainty. 

Practice  in  the  Bureaus — Among  the  government 
organizations  themselves  no  standard  practice  prevails 
at  present.  Of  the  principal  mapping  agencies  repre- 
sented on  the  Board  of  Surveys  and  Maps,  five  employ 
mostly  decimal  scales  similar  to  the  1  :  62,500,  while 
nine  use  scales  on  the  inch-to-the-mile  system.  The  five 
using  the  decimal  scales  are 
the  Coast  and  Geodetic  Survey, 
Geological  Survey,  Lake  Sur- 
vey, International  Boundary 
Commission,  and  Army.  Those 
using  inch  scales  include  the 
Bureau  of  Public  Roads,  Bu- 
reau of  Soils,  Forest  Service, 
General  Land  Office,  Indian 
Service,  Reclamation  Service, 
Hydrographic  Office  of  Navj' 
Department,  Post  Office  De- 
partment and  Federal  Power 
Commission.  Most  of  the  last 
group  have  extensive  use  for 
the  topographic  quadrangles 
and  are  inconvenienced  con- 
siderably through  the  neces- 
sity of  converting  the  data  to 
their  standard  scales  on  the 
inch  system. 

What  Map  Users  Think — 
From  information  collected  by 
the  Board  it  appears  that  the 
opinion  among  technical  map 
users — including  engineers,  surveyors  and  educators 
— is  strongly  in  favor  of  changing  the  scales  to  the 
inch  system.  An  inquiry  directed  to  nearly  1,000 
individuals  throughout  the  country  representative  of 
the  various  classes  of  map  users  disclosed  that  76  per 
cent  believed  the  change  should  be  made.  This  expres- 
sion of  opinion  included  83  chief  engineers  of  railroads, 
of  whom  53  voted  in  favor  of  the  inch-scale.  The  deans 
of  engineering  colleges  voted  in  favor  of  it  42  to  14, 
state  highway  engineers  31  to  15,  state  foresters  22  to 
2,  city  engineers  61  to  13,  county  engineers  94  to  15, 
members  of  the  A.  S.  C.  E.  50  to  16 ;  and  proportionate 
majorities  in  every  group  of  the  technical  map  users 
solicited  for  opinion. 

The  maps  have  very  extensive  use  by  the  logging 
engineers,  timber  cruisers,  foresters  and  others  engaged 
in  the  lumber  industry.  A  special  investigation  of  the 
opinion  of  this  class  showed  that  about  90  per  cent  con- 
sidered that  the  present  scale  system  is  a  nuisance  and 
should  have  been  discarded  long  ago.  In  commenting  on 
the  matter  J.  W.   Tourney,   Dean  of  Forestry  at  Yale 
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University,  states,  "It  is  unfortunate  that  this  scale 
(inch  to  the  mile)  was  not  established  at  the  outset. 
Although  it  will  entail  some  immediate  difficulties  and 
some  cost,  it  is  my  judgment  that  the  change  should  be 
made."  W.  R.  Ballard,  general  manager  Somers  Lumber 
Co.,  Montana,  says,  "In  practical  use  the  present  scales 
are  a  nuisance."  Charles  C.  Deam,  state  forester  of 
Indiana  says,  "I  do  not  understand  why  they  ever  used 
anything  else  but  the  scale  of  one  inch  to  the  mile 
instead  of  the  fraction  of  mile." 

Twenty-two  states  are  co-operating  in  the  mapping 
of  areas  within  their  borders;  in  ten  of  these  states  the 
co-operating  official  has  been  reported  adverse  to  the 
change,  as  against  three  who  favor  it.  However,  this 
argument  against  the  change  seems  discounted  by  the 
fact  that  a  large  majority  of  state  highway  and  state 
forestry  departments  want  the  proposed  scale  adopted. 

Established  practice  by  states,  counties  and  city 
governments  as  well  as  commercial  map  concerns 
almost  universally  embraces  the  use  of  the  inch  scale 
system,  and  a  large  amount  of  effort  is  now  required  for 
the  transfer  of  the  useful  data  from  the  government 
topographic  maps  on  a  slightly  different  scale.  Many 
foreign  governments  employ  a  decimal  scale  system  on 
their  maps,  but  England  and  Canada,  practically  the 
only  countries  using  the  same  system  of  measurement 
as  the  United  States,  employ  principally  the  inch  scales 
for  their  topographic  maps. 

Other  Scale  Possibilities — It  has  been  suggested  that 
perhaps  a  scale  of  1 :  50,000  or  1 :  60,000  would  be  pref- 
erable to  either  the  inch-to-the-mile  or  the  1 :62,500. 
The  1 :  50,000,  while  excellent  for  the  metric  system  of 
measurement,  does  not  fit  with  the  foot  and  the  mile 
units,  which  we  shall  doubtless  have  with  us  in  this 
countrj'  for  a  long  time  to  come.  The  1 :  60,000  scale  is 
exactly  5,000  ft.  to  the  inch,  and  on  this  account  might 
be  favored  for  a  great  deal  of  engineering  use;  but  the 
greater  convenience  of  the  inch-to-the-mile  scale  for 
other  technical  use  and  for  most  popular  use  is  para- 
mount. 

One  of  the  major  arguments  advanced  again.st  the 
change  is  that  it  would  be  impracticable  to  have  all  the 
existing  maps  republished  immediately  and  that  during 
the  period  of  several  years  while  maps  on  both  scales 
are  in  use  considerable  inconvenience  would  be  caused 
the  map-using  public  due  to  the  sheets  not  matching 
perfectly. 

Matching  Sheets — In  this  connection  it  should  not  be 
overlooked  that  the  topographic  sfieets  at  present  are 
printed  on  three  very  different  scales.  Of  the  total 
area  of  the  country  mapi>ed  so  far,  20  per  cent  is  pub 
H^hed  on  the  scale  of  1:250,000,  about  50  per  cent  on 
25.000  and  only  .-^O  per  cent  on  1  :  G2,.500.    There  arc 

•'  a  large  number  of  maps  on  the  scale  of  2  in.  to 
I  the  mile. 

All  of  the  maps  cover  in  the  aggregate  only  about  43 
per  cent  of  the  country  and  it  is  freely  admitted  that  at 
least  half  of  the  work  is  so  old  or  so  much  below  present 
standards  that  the  maps  are  of  little  value  and  the  areas 
must  be  resurveyed.  It  develops  that  le.sx  than  10  per 
cent  of  the  area  of  the  country  is  mapped  satisfactorily 
on  the  standard  scale  of  1:62,500.  Alxjut  half  of  this 
lies  in  a  solid  block  in  the  northeast  corner  of  the 
country.  Throughout  the  rest  of  the  country  the  area 
iBjapped  satisfactorily  is  so  small  that  the  anticipated 
trouble  in  matching  sheets  diminishes  to  almost  nothing. 


In  this  connection  it  has  been  pointed  out,  too,  that  the 
major  use  of  maps  is  confined  to  one  sheet  without  refer- 
ence to  those  adjacent.  There  may  be  a  possibility  of 
inconvenience  to  some  map  users,  but  apparently  this 
would  be  of  limited  extent  and  presents  no  serious 
barrier  to  the  change. 

Cost  of  the  Change — The  change  in  scale  will  not  add 
to  the  expense  of  producing  new  maps,  but  to  reprint  the 
existing  maps  to  the  new  scale  will  require  a  photolitho- 
graphic process  more  expensive  than  the  direct  transfer 
process  used  now.  All  of  the  present  maps  must  be 
reprinted  periodically  anyhow,  and  it  is  calculated  that 
$100,000  is  a  fair  estimate  of  the  added  cost  of  reprint- 
ing the  satisfactory  old  maps  to  the  new  scale.  This 
alone  constitutes  the  price  which  must  be  paid  to  clear 
away  the  effect  of  the  original  mistake  of  selecting  the 
present  scale  system. 

Reduced  to  the  briefest  terms,  it  may  be  stated  that 
the  inch-scale  system  possesses  such  advantages  and 
superiority  that  the  change  is  favored  by  the  large 
majority  of  map  users,  including  government  bureaus, 
state,  county  and  municipal  agencies,  the  technical  pro- 
fessions and  the  public  generally,  whereas  the  only 
factors  adverse  to  the  change  consi.st  of  a  possible  slight 
inconvenience  during  the  tran.><ition  period  and  an  added 
cost  of  not  to  exceed  $100,000  for  reprinting  the 
existing  maps. 

Nothing  of  value  can  be  secured  without  paying  some 
price  and  in  this  case  it  would  seem  that  the  price  is  less 
than  $100,000.  Compared  with  the  benefits  and  actual 
money  savings  that  the  change  will  effect  this  price 
seems  ridiculously  small.  Many  times  the  amount  could 
be  justified  easily. 

Strong  efforts  are  now  being  concentrated  in  support 
of  legislation  by  which  Congress  will  authorize  a 
meritorious  expansion  of  the  mapping  program,  which 
will  cost  in  the  aggregate  about  $40,000,000.  This  great 
expenditure  can  be  justified  only  by  the  usefulness  of  the 
finished  maps.  The  voice  of  the  map  u.sers  is  unmis- 
takably in  favor  of  the  proposed  change  of  the  scale,  and 
the  government  should  be  responsive  to  the  opinion  of 
those  for  whom  the  sei-vice  is  rendered  and  who  provide 
the  resources  to  make  the  accomplishment  possible. 

In  conclusion  let  us  go  back  to  the  analogy  of  the 
engineer  and  his  bridge.  The  added  co.st  of  about 
$100,000  for  reprinting  the  old  maps  is  in  respect  to  the 
total  cost  proportionate  to  the  $200  required  to  change 
the  work  already  done  on  the  bridge,  and  the  advan- 
tages of  the  scale  change  are  proportionate  to  the 
benefits  from  making  the  bridge  width  16  ft.  instead  of 
12  ft.  The  answer  relative  to  the  bridge  seems  clear, 
but  various  complex  elements  in  the  .scale  situation  are 
influencing  the  majority  of  the  board  toward  the  op- 
posite course. 

Manifestly,  from  the  evidence  it  would  seem  that  a 
decision  could  not  be  other  than  decidedly  in  favor  of  the 
change  with  the  least  possible  delay.  But  before  the 
majority  of  the  board  accepts  this  view  it  will  lie  neces- 
sary, apparently,  that  the  engineers  and  other  map  users 
of  the  country  express  their  opinion  in  even  more  con- 
vincing manner. 

Decatur.  Not  Danville 

The  impounding  dam,  in  the  construction  of  which  a 
moving  form  was  used,  as  descrilied  in  F.nginpering 
NeuH-Record  of  March  16,  p.  452,  is  at  Decatur,  III.,  and 
not  Danville,  III.,  as  was  erroneously  stated. 
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Specification  Details  of  Hudson 
River  Vehicle  Tunnel 

Largest  Subaqueous  Tunnels  in  United  States  to  be 

Built  by  Compressed  Air  Shield  Method 

— Some  Contract  Provisions 

CONSTRUCTION  of  the  Hudson  River  vehicular  tun- 
nel, consisting  of  twin  tubes  of  cast  iron  29  ft.  6  in. 
in  outside  diameter  and  extending  from  a  point  at  Canal 
and  Spring  Streets,  New  York  City,  to  Jersey  City,  is 
provided  for  in  two  contracts,  designated  as  Nos.  3  and 
4,  both  of  which  were  awarded  to  the  firm  of  Booth  & 
Flinn,  Ltd.,  of  New  York  City,  March  28.  The  New 
York  State  Bridge  and  Tunnel  Commission  and  the 
New  Jersey  Interstate  Bridge  and  Tunnel  Commission 
are  in  joint  charge  of  the  project. 

Contract  3  covers  the  New  York  portion  of  the  tunnel 
and  Contract  4,  the  New  Jersey  portion.  The  two  con- 
tracts were  awarded  at  an  aggregate  cost  of  $19,331,724. 
The  tunnel  structure  specified  is  "of  cast  iron  or  cast 
steel,  lined  with  concrete."  The  land-shaft  structures 
consist  of  reinforced-concrete  walls  with  steel  bulkheads 
and  roofs.  The  river-shaft  structures  comprise  steel 
walls  filled  with  concrete.  . 

The  accompanying  drawings  show  some  of  the  de- 
tails of  the  tunnels — which  are  the  largest  subaqueous 
tubes  in  the  United  States — while  the  following  notes 
cover  a  few  of  the  features  of  the  specifications : 

Compressed  Air-Work. — The  tunnels  are  to  be  built 
by  the  compressed-air  shield  method,  thus  disposing  of 
previously  discussed  projects  involving  the  trench 
method  of  construction  and  the  use  of  concrete  blocks. 
The  air-compressing  plants  must  be  capable  of  fur- 
nishing simultaneously  to  each  heading  a  supply  at 
50  lb.  per  square  inch  pressure  equal  to  at  least  15,000 
cu.ft.  of  free  air  per  minute  and  an  additional  .supply 
of  air  at  100  lb.  per  square  inch  for  operating  drills, 
grouting  machines  and  other  appliances.  When  the  air 
pressure  in  the  heading  exceeds  22  lb.  per  square  inch 
two  air  chambers  are  called  for,  the  pi-essure  in  the 
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.SECTION   IN  EARTH  FOR   29   FT.    6-IN. 
CAST-IRON  TUBE 

sv   20-ft.   vehicle  roadway   and  ventilating-  ducts 


Secfion  A-A 
DETAIL.S  OF  C.\ST-IRON  .SEGMENTS 


outer  chamber  not  to  exceed  one-half  the  pressure  in  the 
heading. 

The  distance  irom  the  heading  to  the  nearest  bulk- 
head in  operation  shall  not  exceed  800  ft.  The  carbon, 
dioxide  limit  in  the  air  is  placed  at  1  part  per  1,000. 
A  safety  screen  or  steel  diaphragm  with  air-tight  joints 
extending  from  the  springing  line  of  the  tunnel  to  the 
top  of  the  chamber  must  be  kept  within  115  ft.  of  the 
shield.     Two  of  these  screens  are  specified,  so  that  one 


will  always  be  in  service  while  the  other  is  being  inoved 
forward.  At  least  two  tunnel  service  tracks  between 
each  heading  and  the  nearest  bulkhead  are  called  foi. 
Mechanical  haulage  is  specified. 

In  addition  to  the  tunnel  construction  proper,  which 
forms  the  major  work  of  each  contract,  there  is  called 
for,  under  Contract  3,  a  river  shaft  consisting  of  a  steel 
caisson,  with  double  steel  wells  filled  with  concrete,  and 
under  Contract  4  two  land  and  two  river  shafts.  The 
land  shafts  on  the  New  York  side  have  been  completed 
under  another  contract  and  are  ready  for  the  erection 
of  tunnel  shields. 

Where  the  present  river  bed  is  below  a  plane  55  ft. 
below  high  water  the  con- 
tractor must  deposit  a  per- 
manent blanket  of  clay  over 
the  tunnels  to  the  elevation 
above  mentioned. 

In  the  specifications  for 
waterproofing  woven  cotton 
fabric  treated  with  asphalt 
before  being  brought  on  the 
work  is  called  for. 

In  erecting  the  cast-iron 
lining  it  is  specified  that  all 
the  bolts  of  the  two  preced- 
ing rings  shall  be  retight- 
ened  before  the  erection  of 
the  next  ring  is  under- 
taken. 

-Each  contract  provides  for 
the  retention  on  monthly  estimates  of  10  per  cent  until 
the  amount  so  deducted  reaches  a  total  of  $500,000. 
which  is  to  be  held  as  security  for  the  performance  of 
the  contract.  Provision  is  made  for  paying  to  the  con- 
ti'actor  one-half  of  the  retained  percentage  on  his  esti- 
mates after  all  the  tunnel  lining  has  been  erected  and 
compressed  air  removed.  The  contractor  is  entitled  to 
receive  in  his  monthly  estimates  payment  for  steel  and 
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cast  iron,  including  tunnel  lining,  delivered  at  the  work 
but  not  incorporated  in  it,  at  the  i-ate  of  $75  per  ton  for 
steel,  $60  per  ton  for  cast  steel,  and  $35  per  ton  for 
cast  iron. 

The  10-per-cent  deduction  is  not  to  be  applied  to 
payments  made  to  the  contractor  for  plant.  The  two 
commissions  specify  that  payment  for  power  plant  shall 
be  $250,000  and  for  shields  $250,000  on  Contract  No.  3, 
and  $250,000  for  power  plant  and  $450,000  for  shields 
on  Contract  4.  The  total  payments  on  plant  and  shields 
are  not  to  be  made  until  the  power  plant  is  in  working 
condition  and  the  shields  in  operation.  After  this  time 
8  per  cent  of  the  amounts  certified  in  the  monthly  esti- 
mates will  be  retained  until  the  total  amount  paid  to 
the  contractor  for  plant  has  been  deducted. 

Under  each  contract  the  contractor  is  required  to 
furnish  two  bonds,  each  in  the  sum  of  $1,000,000  for  the 
states  of  New  York  and  New  Jersey,  oi-  a  total  of 
$4,000,000  for  both  sections  of  the  tunnel.  The  time 
allowance  for  the  completion  of  both  contracts  is  36 
months  and  a  penalty  clause,  for  delay,  requires  the 
payment  of  $1,000  per  day. 

Clifford  M.  Holland  is  chief  engineer  for  the  New 
York  and  the  New  Jersey  Tunnel  commissions. 


Limited  Installation  Space  Leads  to 
Special  Elevating  Equipment 

By  M.  W.   HlBBARD 

Manager  of  Engineering  Construction.   The  Jeffrey  Mfg.  Co.. 

Columbus,  Ohio 

SPECIALLY-DESIGNED  elevator  equipment  was  in- 
stalled recently  in  the  Curtis  Publishing  Co.  plant  in 
Philadelphia  to  handle  heavy  rolls  of  paper  from  base- 
ment level  to  the  various  floor  levels.  Several  conditions 
existed  to  make  the  problem  one  of  special  study,  but  it 
was  solved  through  the  design  and  installation  of  a 
chain-tj'pe  elevator,  illustrated  in  the  view  herewith. 
The  equipment  was  designed,  manufactured  and  installed 
by  the  Jeffrey  Mfg.  Co.,  Columbus,  Ohio. 

An  increase  in  the  amount  of  paper  used  made  the 
handling  of  paper  rolls  to  and  from  the  platform  elevator 
by  hand  truck  increasingly  difficult.     It  was  found  nec- 
essary, therefore,  to  install  some  apparatus  which  would 
do  away  with  the  labor  required  to  put  rolls  on  and  take 
them  off  the  platform  elevator  and  to  increase  the  amount 
of  paper  which  could  be  handled  per  day.     No  suitable 
place  could  be  found  for  the  installation  of  an  additional 
platform  elevator.    Moreover,  the  shaft  of  the  existing 
platform  elevator  was  the  only  space  which  could  be 
utilized    for   new    e<iuipment.      The   installation    made 
consisted  of  a  double-strand  chain  elevator  178  ft.  on 
centers  operating  at  a  speed  of  about  45  ft.  per  minute 
and  having  a  capacity  of  ninety  rolls  of  paper  per  hour. 
The  rolls  are  27  in.,  30  in.,  and  31  in.  in  diameter,  and 
'-•m  32  to  08  in.  long,  weighing  from  900  to  1.800  lb. 
'■e  the  building  has  to  be  equipped  with  fire  doors 
all    openings    several    features    of   tht;    installation 
red  interesting  problem.s  for  solution, 
i'irst  of  all  the  handling  mechanism  had   to  be   so 
arranged  that  there  would  he  no  possibihty  of  break- 
downs or  accident.s  due  to  attempts  to  discharge  paper 
at  incorrect  points;  to  prevent  the  handling  of  paper 
except  it  be  loaded  centrally  on  the  conveyor  or  rnllR 
of  paper  larger  than  the  design  contemplafcf! :  to  prevent 
accidents  through  the  loss  of  power;  and   furthermore 
in  case  of  fire,  if  fire  doors  automatically  closed  up,  the> 


would  in  their  turn  trip  switches  which  would  shut 
down  the  conveyor  immediately,  thus  preventing  damage 
to  the  conveyor,  etc. 

The  elevator  is  made  up  of  structui-al  framewoi-k 
so  arranged  as  to  guide  the  trays  on  both  the  up  and 
down-going  paths.  It  is  operated  by  an  electric  motor 
placed  at  the  top  floor  or  the  roof  of  the  building.  The 
entire  hoisting  mechanism  is  mounted  upon  a  structural 
steel  framework  of  a  heavy  and  substantial  type. 

As  it  was  not  possible  to  go  below  a  certain  depth 
in  the  pit  because  of  possible  interference  with  the 
foundation  of  the  building,  the  paper  could  not  be  sent 
by  gravity  from  the  basement  floor  onto  the  elevator, 
so  it  was  necessary  to  install  an  automatic  feeder.  This 
feeder  elevates  rolls  to  a  sufficient  height  to  allow  them 
to  pass  by  gravity  from  feeder  to  the  tray  elevator.  As 
the  tray  elevator  is  forced  to  deliver  on  the  same  side 
as  it  ascends,  suitable  pivoted  trays  are  made  equipped 
with  ball-bearing  guide  rollers  run  in  guides  arranged 
so  that  paper  can  be  delivered  at  four  different  points. 
At  each  of  these  points  is  a  fire  door  which  is  closed 
except  during  the  passage  of  paper. 

As  the  rolls  of  paper  are  very  heav>%  each  must  be 
taken  from  the  elevator  as  soon  as  delivered.  Provision 
was  therefore  made  for  stopping  the  elevator  until  the 
paper  had  been  removed  by  the  installation  of  suitable 
interlocking  electrical  devices  arranged  so  that  the  ele- 
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vator cannot  be  operated  unless  one  fire  door  at  least 
is  open. 

The  elevator  itself  is  made  up  of  two  strands  of 
knuckle  chain  with  twelve  centrally-huiig  trays  and  with 
shafts  arranged  to  pass  through  hollow  bushings  at 
the  articulation  point  of  the  chain,  thereby  eliminat- 
ing any  eccentricity  of  loading  in  the  chain  it.self.  The 
lower  ball-bearing  rollers  of  the  trays  travel  in  guides 
arranged  so  as  to  hold  the  trays  level  except  at  the 
tripping  point,  where,  by  removing  a  sliding  tongue, 
the  rollers  pa,ss  around  curved  guide-s  letting  the  trays 
trip  down  and  forward,  depositing  the  paper  rolls  on 
the  incline  skids  leading  into  the  proper  room.  The 
feeder  consists  of  two  strands  of  steel  thimble  roller 
chain  with  one  loading  tray,  the  conveyor  being  ar- 
ranged to  make  twelve  rotations  of  the  chain  to  one 
rotation  of  the  main  elevator  chain.     Thus  the  single 
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loading  tray  keeps  in  step  with  the  twelve  loading  trays 
and  deposits  the  roll  at  the  proper  time  for  each  tray 
to  pick  it  up. 

All  of  the  operations  of  the  elevator  are  controlled 
by  one  attendant  located  at  the  basement  floor.  Motive 
power  is  furnished  by  a  single  unit  of  25  hp.  driving 
the  elevator  through  a  suitable  train  of  cut-spur  gears. 
The  motor  is  equipped  with  a  solenoid  brake.  There 
is  also  provided  on  the  head  shaft  a  suitable  gear  lock 
to  prevent  reversing  of  the  elevator  under  load  in  case 
the  power  fails  and  the  solenoid  brake  does  not  operate. 


Recent  Practice  in  Replacing 
Trestles  by  Earth  Fill 

300,000-Yd.  Fill  on  Missouri  Pacific  Ry.  Is  Charac- 
teristic of  That  Road's  Consistent  Elimination 
of  Deteriorated  Timber  Structures 

EXTENSIVE  work  in  filling  large  timber  trestles  on 
the  White  River  Division  of  the  Missouri  Pacific 
Ry.  has  been  in  progress  for  seven  years  and  a  fairly 
definite  practice  of  making  such  improvements  has  been 
built  up  in  that  time.  The  recent  filling  of  the  Georges 
Creek  trestle  near  Yellville,  Ark.,  a  job  which  required 
about  300,000  cu.yd.  of  material,  may  be  taken  as  a  good 
example  of  that  practice. 

The  policy  of  filling  was  adopted  on  the  basis  of 
economy  in  maintenance  charges  and  interest  on  in- 
vestment, combined  with  greater  safety  to  traffic  and 
better  control  of  maintenance  on  remaining  trestles.    In- 


Filling  Operations — The  embankment  was  built  by 
dump  wagons  working  below  and  trains  of  dump  cars 
operating  from  the  trestle.  Fresno  scrapers  and  dump 
wagons  were  employed  to  form  the  base  of  the  fill  up  to 
a  height  of  about  30  ft.  Material  for  this  part  of  the 
work  was  clay  and  clayey  gravel  brought  from  a  bor- 
row pit,  with  a  haul  of  from  50  to  450  ft.  An  elevating 
grader  hauled  by  a  40-hp.  tractor  and  a  steam  shovel 
with  a  4 -yd.  bucket  were  used  to  load  the  wagons. 
About  nine  wagons  were  served  by  the  steam  shovel  and 
nine  by  the  grader.  In  addition,  twelve  scrapers  pulled 
by  four-horse  teams  were  used  to  level  the  fill. 

Clay  and  rock  in  proportions  of  about  70  and  30  per 
cent  were  the  principal  materials  handled  by  cars. 
Shrinkage  averaged  about  12  per  cent  in  volume  for 
that  part  of  the  fill  placed  by  teams  and  15  per  cent  in 
that  dumped  from  cars.  No  slipping  or  sliding  of  the 
fill  occurred,  nor  was  there  any  subsidence  of  the  orig- 
inal surface,  as  firm  earth  underlay  the  fill.  Owing  to 
the  dampness  of  the  material  it  took  a  slope  of  about  1 
on  li  or  even  steeper,  but  the  slopes  flattened  slightly 
as  the  material  dried.  The  fill  was  finished  to  a  width 
of  about  40  ft.  at  grade  line. 

For  this  dumping,  the  guard  timbers,  deck  fillers  and 
gravel  covering  were  removed.  No  ties  were  removed 
or  shifted,  as  the  cars  were  sufficiently  large  to  throw 
the  material  clear  of  the  deck.  When  the  material  was 
at  such  a  height  that  it  would  not  fall  clear,  it  was  leveled 
by  means  of  a  spreader  car  operated  by  a  separate  loco- 
motive. No  leveling  of  material  dumped  from  the  trestle 
was  done  beneath  the  deck,  but  about  30  per  cent  of  this 
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sufficient  funds  made  it  necessary  in  some  cases  to  build 
new  trestles  in  1921  instead  of  replacing  them  with 
earth  fills.  However,  the  extent  to  which  the  replace- 
ment of  timber  trestles  with  earth  fills  has  been  under- 
taken by  the  Missouri  Pacific  is  indicated  by  the  fact 
that  since  1915  twenty-one  trestles  of  a  total  length  of 
12,171  ft.,  ranging  up  to  122  ft.  in  height  and  requiring 
4,528,853  cu.yd.  of  material,  were  filled. 

The  trestle  crossing  the  valley  of  Georges  Creek  was 
the  largest  on  the  division,  having  a  length  of  2,159  ft. 
and  a  general  height  of  57  ft.  It  was  built  of  six-post 
frame  bents  placed  14  ft.  on  centers,  most  of  the  bents 
being  of  three  decks.  The  track  deck  was  solid  and 
covered  with  3  in.  of  gravel  for  fire  protection.  The 
creek  itself  was  spanned  by  a  steel  bridge  which  was  left 
in  place  after  the  fill  vyas  made.  The  trestle  was  built 
in  1904  and,  as  it  had  about  reached  the  limit  of  its  life, 
either  filling  in  or  reconstruction  had  become  necessary. 


material  had  to  be  leveled  by  the  spreader  car.  Alternate 
trains  dumped  on  opposite  sides  of  the  structure  in 
order  to  equalize  the  pressure  on  the  trestle  bents. 
Dumping  of  the  cars  was  done  by  hand,  requiring  a 
gang  of  five  men  on  the  trestle  to  release  and  attach  the 
side  chains. 

A  steam  shovel  with  a  2i-yd.  bucket,  loaded  the  mate- 
rial at  the  pit  into  12-yd.  dump  cars.  These  were 
handled  in  trains  of  about  twelve  Cars  each  by  the  con- 
tractor's locomotives,  but  the  railway  company  supplied 
the  engine  crews  as  the  movements  were  on  the  single- 
track  main  line.  The  haul  was  about  3.7  miles.  A  tele- 
phone block  system,  with  operators  at  the  ends  of  work- 
ing limits,  provided  for  the  protection  of  work  trains 
against  regular  trafl^ic,  which  averaged  a  total  of  eight 
passenger  and  freight  trains  daily.  About  ten  work 
trains  were  dumped  during  a  10-hour  working  day,  as 
an  average.    From  July  27  to  Aug.  27,  these  trains  were 
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operated  on  two  10-hour  shifts,  with  two  12-car  trains 
for  each  shift. 

Trestle  Repairs — The  trestle  was  strengthened  at  all 
weak  points  prior  to  the  commencement  of  filling.  None 
of  the  original  bracing  was  removed,  since  it  did  not 
interfere  with  the  operations.    A  bridge  gang  was  main- 


GEORGES  CREEK  TRESTLE 

tained  at  the  structure  during  the  work,  to  carry  out 
necessary  repairs  as  weak  points  developed  or  as  the 
bents  settled.  This  gang  also  maintained  the  track  in 
line  and  surface,  placing  additional  caps  or  jacking  the 
bents  into  position,  as  might  be  necessary. 

The  greatest  trouble  experienced  in  all  the  filling  was 
the  sinking  of  from  2  to  10  ft.  of  trestle  bents  during 
the  work.  This  movement  was  usually  vertical  but  was 
sometimes  accompanied  by  longitudinal  or  lateral  dis- 
placement. As  the  bottom  sills  of  the  bents  could  not 
sink,  being  on  rock  or  firm  clay,  the  explanation  given  is 
that  lateral  or  longitudinal  pressure  of  the  fill  forced 
the  posts  off  the  intermediate  sills,  so  that  they  sank 
in  the  comparatively  loose  earth  of  the  fill. 

Caps  and  stringers  will  be  left  in  place  for  two  years, 
to  allow  for  settlement  and  shrinkage  of  the  fill.  They 
will  then  be  removed,  the  surface  of  the  fill  will  be 
brought  to  subgrade  with  a  width  of  20  ft.  and  on  this 
will  be  laid  the  ballast  and  ties. 


i;lildi.n'J  ua.se  of  new  fill  ;, 


Georges  Creek  Bridge — Near  the  middle  of  the 
trestle  was  a  steel-girder  deck  t;ridge  G5  ft.  high,  over 
Georges  Creek.  This  bridge  was  left  in  place,  so  that 
no  culvert  construction  was  re<|uired.  It  has  a  ."jG-fl. 
center  span  with  two  28-ft.  .side  spans,  all  carried  by  four 
steel  bents.  To  allow  for  the  slopes  of  the  fill,  seven  14- 
ft.  panels  of  pile  trestle  were  built  at  each  end  of  the 
bridge,  making  92J  ft.  of  approach.  The.sp  ap;)roaches 
have  6-pile  bents  with  7.5-ft.  creosoted  piles  driven  to 
rock.  A  .solid  deck  similar  to  that  of  the  old  trestle  is 
used  on  these  approaches,  but  the  steel  sp.'ins  have  an 
open  deck. 

Road  and  Stream  Diversions — Undci-  the  trestle  there 


was  a  separate  channel  for  Johnnie's  Creek,  serving  a 
drainage  area  cf  2,330  acres.  A  28-ft.  opening  was  pro- 
vided by  seating  one  trestle  bent  on  trussed  beams  span- 
ning between  the  two  adjacent  bents.  To  avoid  the 
necessity  of  building  a  culvert,  when  the  fill  was  made 
this  stream  was  diverted  into  George's  Creek  by  a  chan- 
nel 930  ft.  long,  with  a  bottom  width  of  15  ft.  and  the 
old  channel  closed  by  the  fill.  In  this  way  the  latter 
creek  now  serves  a  total  area  of  nearly  12.000  acres.  A 
public  gravel  road  paralleling  the  railway  was  within 
the  limits  of  the  toes  of  the  new  fill  and  1,600  ft.  of  it 
had  to  be  rebuilt  outside  of  these  limits.  A  private  road 
passing  under  the  trestle  has  been  diverted  to  a  new 
under-crossing  beyond  the  fill  at  the  end  of  the  filled 
portion  of  the  structure,  through  a  3-panel  pile  bridge 
with  grade  approaches.  A  telegraph  line  had  to  be 
shifted  to  put  its  poles  clear  of  the  new  slopes. 

Work  on  the  George's  Creek  fill  was  commenced  July  5 
and  was  completed  Nov.  25.  1921.  It  was  done  under 
the  direction  of  E.  A.  Hadley,  chief  engineer,  Missouri 
Pacific  R.R.,  and  A.  F.  Dorley,  district  engineer;  with 
Robert  Craig,  assistant  engineer,  in  direct  charge.  The 
contractors  were  List  &  Gilford,  Kansas  City,  Mo. 


Safe  Haul  for  Wet  Concrete  for  Roads 

THAT  strength  is  but  little  affected  by  time  of 
wet-batch  haul,  up  to  the  time  that  the  concrete 
ceases  to  be  workable,  is  indicated  by  tests  made  by 
the  Bureau  of  Public  Roads  and  described  in  Public 
Roads,  December,  1921.  Two  batches  of  1:1^:3  gravel 
concrete  were  hauled  in  six-compartment  trucks  giving 
six  time-periods  for  testing  as  shown  by  the  accom- 
panying table. 

Referring  to  the  table  it  will  be  noted  that  whereas 
the  concrete  became  very  dry  after  about  one  hour's 
haul,  the  strength  of  the  cylinders  prepared  from  the 
various  batches  was  about  the  same.  In  only  one  case 
was  the  strength  much  below  the  general  average  of 
3,500    lb.    per   sq.in.      This   was    in    the   case    of   the 
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cylinders  made  from  the  concrete  in  compaHme'it  No.  1. 
Nothing  in  the  appearance  of  the  concrete  at  the  time 
the.se  cylinders  were  cast  would  account  for  the  diuer- 
ence  in  strength. 

The  appearance  of  the  concrete  during  the  experiment 
would  indicate  that  it  could  have  been  handled  by  a 
concrete  pavement  finishing  machine  at  any  period  up 
to  two  hours  after  mixing.  It  became  too  dr>'  for 
hand  finishing,  however,  45  min.  after  mixing.  A.ssum- 
ing  that  a  wetter  mixture  would  have  segregated  more 
quickly,  especially  with  a  gravel  aggregate,  the  ex- 
periment indicates  that  the  most  practical  way  to 
utilize  the  central  mixing  plant  in  concrete  road  con- 
struction is  in  connection  with  a  machine  fini.shcr.  It 
also  indicates  that  so  long  as  the  concrete  is  workable 
ai'ter  I'auling,  the  strength  will  not  be  affected. 
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Cards  and  Decimal  Filing  System  Used  in 
Compiling  Maine  Water-Power  Data 

By  George  C.  Danforth 

Chief  Engineer,  Maine  Water-Power  Commission 

DURING  1921  the  Maine  Water-Power  Commission 
made  a  water-power  census  of  the  state.  Esti- 
mates previousl}'  made  in  the  form  of  typewritten 
tabulations  at  intervals  of  ten  to  twenty  years  became 
gradually  out  of  date  and  valueless.  It  was  felt  that 
some  system  should  be  used  whereby  the  record  could 
be  kept  up  to  date  with  a  minimum  of  labor  and  cost. 
A  5  X  8-in.  card  was  therefore  adopted  which  permitted 
filing  under  a  decimal  system  based  on  geographical 
location.  Both  sides  of  the  card  are  used;  the  back 
of  the  card  for  undeveloped  sites  being  left  for  a  sketch. 
Where  necessary  a  blank  card  is  attached  to  the  cards 
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WATER-POWER  DAT.A  FORM  USED  FOR  DEVELOPED  SITES 


for  developed  sites  for  the  same  purpose.  All  cards  go 
into  the  same  file,  cards  for  undeveloped  and  developed 
sites  being  distinguished  by  white  and  buff  colors, 
respectively. 

The  foi-m  used  for  developed  sites  is  shown  herewith. 
That  for  developed  sites  was  used  last  summer,  and 
so  far  has  appeared  to  be  satisfactory.  The  form  for 
undeveloped  sites  has  recently  been  prepared  and  actual 
use  may  suggest  possibilities  of  improvement. 

While  it  would  be  cheaper  to  obtain  the  information 
desired  by  correspondence  with  the  power  owners  an 
attempt  to  do  this  made  it  apparent  that  information 
of  little  value  would  be  obtained.  The  cards  have 
been  prepared  for  the  use  of  engineers  from  this  office 
and  nearly  every  developed  site  has  been  visited. 

■  The  filing  system  is  that  in  general  use  in  this  office 
— pai;ts  of  the  Dewey  decimal  system  with  such  ex- 
tensions as  have  seemed  desirable.  The  state  has  been 
divided  into  nine  main  drainage  systems  from  north- 
east to  southwest,  the  smaller  coastal  basins  having 
numbers  such  as  0.1,  0.2,  etc.     Each  drainage  system 


is  further  subdivided  as  necessary,  the  main  river  in 
each  case  being  .0  and  the  principal  tributaries  .1.,  .2, 
etc.,  .9  being  used  for  the  smaller  miscellaneous  tribu- 
taries. Card  indexes  are  not  required  and  up  to  the 
present  time  the  system  has  appeared  to  be  flexible 
and  practical. 


Operation  Data  for  Three  Filters 
Using  Lake  Michigan  Water 

COMPARATIVE  results  of  the  operation  of  three 
rapid  filters  at  East  Chicago,  Whiting  and  Evans- 
ton,  in  the  vicinity  of  Chicago,  all  using  Lake  Michigan 
water,  as  compiled  by  S.  A.  Greeley  and  H.  E.  Jordan, 
are  given  below.  The  East  Chicago  plant  is  rated  at 
8  m.g.d.,  the  Whiting  plant  at  4  m.g.d.,  and  the  Evans- 
ton  plant  at  12  m.g.d.  Coagulant  costs  were  calculated 
at  2c.  per  lb.  for  alum  and 
0.71c.  for  lime.  Comments  on 
some  of  the  difficulties  with 
short  runs  at  the  East  Chi- 
cago plant  during  the  summer 
of  1921  are  given  by  Mr. 
Jordan  as  follows: 

Inspection  of  the  compara- 
tive production  summary  will 
show  a  continuous  improve- 
ment in  the  operating  condi- 
tions. Part  of  this  is  due  to 
the  fact  that  the  demand  for 
water  has  decreased.  The  de- 
crease in  demand  at  East  Chi- 
cago is  due  partly  to  the  indus- 
trial let-down,  but  we  feel  that 
it  is  more  especially  due  to  the 
campaign  which  the  company 
has  been  carrying  on  warning 
the  people  against  waste  of 
water,  which  beginning  with 
Sept.  1  was  all  paid  for  on  a 
meter  basis. 

In  the  earlier  days  of  the 
operation  our  runs  were  very 
brief  and  various  methods  of 
washing  were  tried,  including 
the  Ellms  "breaking"  method. 
At  that  time  this  procedure  did  not  give  satisfactory  re- 
sults. The  reasons  were  not  altogether  apparent  but  it 
now  appears  that  it  was  due  in  part  to  the  use  of  an  in- 
sufficient amount  of  coagulant.  The  material  which  was 
deposited  upon  the  sand  layer  at  that  time  was  dark  in 
color  and  the  "breaking"  method  produced  incipient  mud 
balls.  On  account  of  their  formation,  "breaking"  was 
abandoned  for  the  time  being.  A  gradual  increase  in 
the  amount  of  coagulant  followed  through  the  various 
months  up  to  April  when  for  four  months  an  average 
of  2.2  gr.  of  alum  per  gallon  was  applied.  At  that 
time  it  was  noted  that  the  material  which  was  washed 
out  of  the  filter  had  a  decidedly  lighter  color  than  in 
the  earlier  days.  This  fact  would  appear  to  mean  that 
the  material  carried  into  the  filter  was  more  largely  a 
pure  aluminum  hydrate  of  slow  settling  rate,  the  darker 
material  taken  from  the  lake  water  having  settled  very 
largely  in  the  basin  with  the  use  of  the  increased 
amount  of  coagulant. 

Beginning   in    the   middle    of    June,    as    a   result   of 
definite  indication  of  air  entrainment  in  the  sand  layer, 
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a  modification  of  the  "breaking"  method  was  again  put 
into  use.  This  scheme  has  finally  resulted  in  a  proce- 
dure along  the  following  lines:  The  inlet  valve  of  the 
filter  is  closed  and  the  water  is  allowed  to  filter  down 
until  there  is  from  6  to  12  in.  remaining  above  the 
sand  layer.  The  air  is  allowed  to  exhaust  itself,  and 
the  wash-water  valve  is  then  opened  for  an  interval 
not  to  exceed  15  or  30  sec,  applying  wash  water  at  a 
rate  of  about  3*  in.  vertical  rise  per  minute,  producing 
a  renewed  release  of  air  from  the  sand.  This  "break- 
ing" is  continued  six  or  eight  times  until  the  slight 
application  of  wash  water  produces  no  more  air  release. 


COMPAR.\TIVE  PRODUCTION  t>rMM.\RY  OF  THREE  FILTER 
PLANTS  USING  LAKE  MICHIG.\N  WATER 


East   Chicago 
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when  the  filter  inlet  is  opened  and  the  unit  repiaced  in 
'Tvice. 

Following  this  operating  procedure  the  filter.s  were 
washed  completely  every  third  day.  The.«e  washe.i  are 
quite  long,  about  10  min.  at  a  24-in.  rate.  The  succes- 
sive air  releases  produce  an  accumulation  of  coagulant 
upon  the  surface  of  the  filter  that  gives  a  nomewhat 
fuzzy  appearance  when  looking  down  through  the  water 
above  the  sand.  It  is  also  noted  that  some  irregular 
racks  develop  late  in  the  series  of  partial  runs,  but 
his  is,  however,  accompanied  with  no  deterioration  of 
the  effluent,  and  the  entire  procedure  sppms  (o  be  a 
safe  operating  basis  for  water  similar  to  that  of  Lake 
Michigan  where  the  quantity  of  dissolved  oxygen  is 
relatively  l.igh  and  the  suspended  material  in  the  raw 
water  low  The  bacterial  efficiency  of  the  plant  was 
surprisingly  good  throughout  the  summer  months. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Specifications  for  a  Good  Engineer 

Sir — The  engineering  profession  should  thank  you  for 
publishing  on  page  435  of  your  issue  of  Mar.  16  the  e.\tract 
— too  brief  probably — of  Prof.  H.  E.  Riggs'  address  at  the 
University  of  Michigan.  There  are  many  fundamental 
ideas  pertaining  to  the  ethics  of  the  engineer  with  which 
everybody  is  familiar  but  which  need  to  be  clothed  in 
fresher  garb  occasionally  that  they  may  be  better  remem- 
bered. Many  of  us  are  prone  to  forget  that  there  is 
something  beyond  the  mere  "getting  of  a  new  job,"  and  it 
should  not  take  sixty  yeai-s  for  one  to  learn  that  it 
pays  to  be  honorable.  Wendell  Phillips  used  to  say  that 
it  required  that  length  of  time  for  a  politician  to  learn  to 
tell  the  truth. 

Unfortunately  not  all  of  the  "scalawags,  liars  and  rattle- 
snakes" referred  to  are  on  the  bottom  rung  of  the  pro- 
fession, but — kt  us  thank  "whatever  gods  may  be" — they 
are  in  the  minority.  When  one  calls  to  mind  the  honorable 
course  always  pursued  by  men  like  the  late  Frederic  P. 
Steams  or  the  late  Richard  M.  Berrian,  to  say  nothing  of 
others  still  among  us,  one  feels  that  the  specification  for  an 
engineer  as  laid  down  by  the  late  Chief  Engineer  Starling 
may  still  be  filled: 

"A  good  engineer  must  be  of  inflexible  integrity,  sober, 
truthful,  accurate,  re-solute,  discreet,  of  cool  and  sound  judg- 
ment; must  have  command  of  his  temper,  must  have  cour- 
age to  repel  and  resist  attempts  at  intimidation,  a  firmness 
that  is  proof  against  solicitation,  flattery  or  improper  bias 
of  any  kind;  must  take  an  interest  in  his  work,  must  be 
energetic,  quick  to  decide,  prompt  to  act;  must  be  as  fair 
and  impartial  as  a  judge  on  the  bench,  must  have  experi- 
ence in  his  work,  and  in  dealing  with  men,  which  implies 
some  maturity  or  years;  must  have  business  habits  and  a 
knowledge  of  accounts.  Men  who  combine  these  qualities 
are  not  to  be  picked  up  every  day.  Still  they  can  be 
found.  But  they  are  greatly  in  demand  and  when  found 
they  are  worth  their  price;  rather  they  are  beyond  price, 
and  their  value  cannot  be  estimated  in  dollars." 

Frederic  I.  Winslow, 
Framingham,   Mass.,  Mar.  22.  Consulting  Engineer. 


Sliding,  Saturation  Studies,  and  Repairs 
of  Low  Earth  Dam 

Sir — So  little  is  written  on  the  behavior  of  earth  dams 
that  the  following  may  be  worth  publishing.  The  dam  in 
question  is  about  30  years  old,  having  been  raised  twice  by 
adding   material   to  the  crest  and   lower  slope. 

The  upper  limit  of  saturated  materia!  was  probably  for 
some  years  as  indicated  by  the  dotted  line  AB,  Fig.  1.  In 
time  the  slope  of  the  line  of  saturation  raised  to  the  position 
indicated  by  line  AC.  At  this  stace  considerable  seepage 
appeared.  Next  a  longitudinal  crack  appeared  near  the 
downstream  edge  of  the  crost  and  parts  of  the  lower  slope 
moved  outward  and  downward. 

The  remedy  applied  is  indicated  in  Fig.  2.  A  ditch 
parallel  with  the  dam  was  made  at  F.  Numerous  laterals 
E  from  it  lead  in  to  meet  seepage  and  drain  the  toe  of  the 
embankment.  This  was  intended  to  and  did  lower  the  line 
of  saturation  to  the  line  marked  AD,  thereby  strenirtheninK 
the  overlying  material  against  slidine.  Finally  the  sloping 
banquette  indicated  in  the  sketch  was  built  of  good  clay  in 
6-in.  layers,  placed  with  dump  wagons.  The  remainder  of 
the  lower  slope  was  repaired.  The  result  so  far  is  that  seep- 
aec  is  neglitriblc.  No  further  cracks  have  appeared  and 
there  is  no   more  sliding   of  the  lower  slope. 

It  is  believed  that  the  strengthening  of  the  dam  is  nearly 
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permanent  and  that  it  was  accomplished  with  a  minimum 
of  material  and  labor  and  is  safer  construction,  as  well  as 
more  economical,  than  one  with  the  whole  lower  slope  uniform. 
The  straight  lines  here  shown  indicating  satux-ation  of 
the  dam  are  nearly  correct  representations.     The  writer's 


Fig.E  ^-D 

EARTH    DAM    SATURATION,    SLIDING    AND    REPAIRS 

experience  in  sounding  earth  dams  for  saturation  supports 
the  belief  that  the  line  of  saturation  is  most  often  a  reverse 
curve,  the  first  part  being  above  the  straight  average  line 
and  the  lower  part  below  it. 

A  good  indication  of  the  safety  of  an  earth  dam  can 
usually  be  had  by  inspection  and  sounding  along  the  toe  of 
the  lower  slope  to  find  how  much  solid  earth  is  above  that 
which  is  saturated  and  unstable. 

Earth  dams  are  worth  more  serious  study  and  more  ex- 
tensive use.  Too  often  elaborate  structures  of  concrete  and 
steel,  or  stone  or  timber,  are  erected  at  great  expense  when 
properly  protected  earthwork  would  be  more  economical. 

Mechanical  equipment  and  common  labor  can  generally 
provide  a  mass  of  earthwork  at  very  low  unit  costs.  Some 
care  will  be  required  with  either  type  of  dam  but  any  im- 
portant dam  would  have  about  the  same  expense  for  at- 
tendance, no  matter  what  type  is  adopted.  If  capital 
charges  are  lessened  appreciably,  the  earth  dam  ought  to  be 
more  cai-efully  considered.  Comparatively  speaking,  earth 
dams  are  easily  and  cheaply  built  anywhere  by  local  labor 
and  can  always  be  strengthened  or  repaired  the  same  way. 

Generous  proportions,  protection  from  erosion,  and  in- 
telligent supervision  are  requisites.  George  C.  Lovb 

Newport  News,  Va.,  March  9. 


Effect  of  Solid  and  Pneumatic  Tires  on 
Soft  Sub-Grades 

Sir — In  H.  W.  Slauson's  letter  published  in  the  Dec.  15 
issue  of  Engineering  News-Record,  p.  994,  he  mentions  the 
fact  that  the  unit  pressure  of  the  air  within  a  pneumatic 
tire  is  ihe  same  as  the  unit  pressure  of  the  tire  on  the 
road  surface.  Is  that  correct?  Suppose  a  water  pipe  full 
of  water  to  be  resting  on  the  ground.  Then  the  unit  pres- 
sure of  the  pipe  on  the  ground  is  obviously  the  same 
(neglecting  the  slight  elasticity  of  the  pipe  and  the  water) 
regardless  of  the  pressure  of  the  water  within  it.  Because 
the  elasticity  of  rubber  and  air  is  greater  than  of  iron 
and  water  the  results  in  the  case  of  the  rubber  tire  are 
nearer  to  Mr.  Slauson's  statement,  but  still  incorrect. 

Mr.  Slauson  also  neglects  entirely  the  effect  of  impact 
which  may  amount  to  five  or  eight  times  the  superimposed 
load  in  the  case  of  the  solid  rubber  tire  (as  shown  by 
testa  of  the  U.  S.  Bureau  of  Public  Roads)  and  certainly 
not  more  than  twice  the  superimposed  load  in  the  case  of 
the  pneumatic  tire.  M.  P.  Smith, 

Massachusetts.  Institute  of  Technology. 

Cambridge,  Mass. 

[To  Mr.  Smith's  letter  Mr.  Slauson  makes  the  following 
reply. — Editor.] 

Sir — Thank  you  for  your  favor  in  calling  my  attention  to 
J}r.  Smith's  reply  to  my  letter  on  solid  and  pneumatic  tires, 
which  was  published  in  the  Dec.  15  issue  of  Engineering 
News-Record,  p.  994.  I  am  glad  of  the  opportunity  to  point 
out  a  peculiarity  surrounding  the  conditions  of  pneumatic- 
tire  operation  which  may  not  generally  be  known. 

Mr.  Smith's  analogy  of  the  iron  pipe  filled  with  water 
cannot  be  used  in  this  case,  for  the  iron  pipe  itself  is  self- 
sustaining  and  the  water  pressure  is  not  used  to  carry  any 


load.  If  we  consider  a  pneumatic  tire  as  primarily  a  col- 
lapsible tube,  filled  with  air,  which  is  used  to  sustain  the 
load,  it  is  obvious  that  the  area  of  contact  of  that  tire 
under  a  given  load  is  solely  dependent  upon  the  inflation 
pressure  within  the  tube.  If  we  have  a  sustaining  pres- 
.sure  of  100  lb.  per  square  inch  within  the  tube  and  carry 
a  load  of  100  lb.,  we  will  have  1  sq.in.  of  road  contact.  If 
the  load  carried  by  the  tire  is  doubled,  the  area  of  contact 
v,-ill  be  doubled,  for  the  sustaining  pressure  of  the  air 
within  the  tire  which  serves  to  keep  the  rim  away  from 
contact  with  the  road  will  be  the  same.  Of  course,  there 
is  more  or  less  inherent  stiff'ness  in  a  pneumatic  tire,  but 
this  is  not  a  point  necessary  of  consideration,  inasmuch  as 
this  stiffness  is  merely  used  to  protect  the  air-containing 
tube  from  wear  and  punctures. 

Were  area  of  contact  not  directly  proportional  to  the 
load  applied,  the  weight  carried  on  a  tire  would  increase 
the  air  pressure  within  that  tire.  This  we  know  is  not  true, 
for  it  is  no  easier  to  inflate  a  tire  carrying  100  lb.  pressure 
if  the  wheel  is  jacked  up  from  the  ground  than  is  the  case 
when  it  is  carrying  its  full  load.  Applying  weight  to  the 
tire  does  not  increase  the  air  pressure  within  the  tire,  but 
it  does  increase  the  area  of  contact. 

It  is  for  this  reason  that  the  rutting  effect  of  a  large 
truck  pneumatic  tii'e  is  greater  than  that  of  a  cushion  tire, 
inasmuch  as  inflation  pressures  of  such  truck  pneumatics 
are  much  higher  than  the  normal  loads  per  square  inch 
of  contact  of  wide  cushion  tires.  " 

Mr.  Smith  is  correct  in  his  remarks  on  impact,  but  such 
impact  variations  are  noticeable  only  at  comparatively 
high  speeds  of  travel.  My  letter,  to  which  Mr.  Smith  re- 
fers, discussed  primarily  the  effect  of  contractors'  trucks 
on  soft  sub-grades  and  incompleted  road  surfaces,  in  which 
case  the  speed,  whether  on  solid  tires  or  pneumatics,  would 
not  be  above  8  or  9  miles  per  hour. 

Another  interesting  viewpoint  on  the  subject  of  impact 
has  been  brought  to  light  by  some  road  tests  made  in  Cali- 
fornia under  exceptionally  heavy  truck  traffic.  These 
tests  have  indicated  that  impact  with  solid  truck  tires  is 
not  a  serious  factor,  unless  obstTUctions  of  1,  2  or  3  in. 
in  height,  or  depressions  of  an  equal  depth,  are  encoun- 
tered. This  is  further  supported  by  the  fact  that  all 
of  the  tests  made  by  the  U.  S.  Bureau  of  Public  Roads  were 
over  obstructions  or  depressions  measuring  1,  2  or  3  in. 
in  height.  A  well  repaired,  hard-surfaced  road  contains  no 
such  obstructions  or  depressions,  and  consequently  the 
matter  of  impact  is  not  as  serious  as  many  of  us  had  first 
supposed.  Harold  W.  Slauson, 

New  York,  Jan.  16.  Engineering  Service  Manager, 

Kelly-Springfield  Tire  Co. 


Torch  for  Submarine  Metal-Cutting 

Sir — In  reading  the  description  of  the  patented  electric 
torch  used  in  cutting -out  the  broken  section  of  the  36-in. 
water-supply  pipe  under  the  Narrows  to  Staten  Island  (See 
Engineering  News-Record,  March  2,  p.  346),  I  was  reminded 
of  a  similar  apparatus  which  recently  came  to  my  attention. 
This  is  an  oi-dinary  autogenous  welding  and  cutting  outfit 
employing  oxygen  and  a  combustible  gas  with  the  addition 
of  an  annular  jet  of  compressed  air  which  is  projected  from 
a  hood  over  the  nozzle  of  the  burner  and  surrounds  the  oper- 
ative flame.  The  air  is  at  such  pressure  as  to  create  a  water- 
free  space  within  which  the  flame  is  kindled  by  means  of 
an  automatic  igniterr  The  air  jet  is  projected  parallel  to  the 
flame  and  impinges  on  the  work  forming  an  impenetrable 
mantle  against  the  water.  The  air  wall  is  at  such  a  distance 
from  the  flame  that  the  latter  is  undisturbed  by  its  action. 

It  is  asserted  that  the  above  apparatus  has  been  employed 
quite  extensively  and  successfully  in  Europe  in  the  cutting 
of  sheet  piling  and  the  salvaging  of  sunken  ships,  operating 
in  water  to  depth  of  100  ft.  It  is  claimed  that  this  outfit 
will  cut  between  8  and  30  in.  through  i-in.  plate  per  hour, 
depending  on  the  clearness  of  the  water. 

The  above  torch  is  patented  and  manufactured  by  the 
Deutsche-Luxemburgische  Bergwerks,  A.  G .  Dortmrnd, 
Germany.  Albe31t  Friedmann 

Wyomissing.  Pa.,  March  9. 
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Probably  No  Present  Action 
on  Muscle  Shoals 

Congressional    Committeemen    Indicate 

That  All  Offers  Will  Go  Over  This 

Session   of   Congress 

(Special   Correspondence) 

Members  of  the  Senate  Committee  on 
Agriculture  and  the  House  Committee 
on  Military  Affairs  have  returned  to 
Washington,  after  an  inspection  trip  to 
Muscle  Shoals,  Ala.,  in  connection  with 
the  offers  made  by  Henry  Ford,  Ala- 
bama Power  Co.,  Frederick  E.  Eng- 
strum,  and  Charles  L.  Parsons,  for  vari- 
ous purchase,  lease  and  construction 
methods  of  disposing  of  the  government 
war-time  nitrate  projects  and  the  fu- 
ture disposition  of  the  hydro-electric 
developments  in  that  region  when  and 
if  completed. 

Observers  traveling  with  the  party 
report  that  the  net  result  of  the  inspec- 
tion trip  will  probably  be  that  nothing 
will  be  done  at  the  present  session  of 
Congress  toward  a  definite  disposition 
of  the  Muscle  Shoals  projects.  Sen- 
ator Norris,  chairman  of  the  Senate 
Committee  on  Agriculture,  stated  to  a 
special  correspondent  of  Enginecrinq 
News-Record  with  the  party  that  the 
plan  of  the  Senate  committee,  after 
making  the  inspection,  will  be  to  try  to 
obtain  from  Congress  at  the  present 
session  as  appropriation  of  at  least  $7,- 
500,000  to  have  the  work  continued  by 
the  government  for  at  least  one  year. 
This,  he  said,  includes  continuing  the 
work  of  building  the  Wilson  Dam  and 
possibly  Dam  No.  3  and  installing  in 
the  Wilson  Dam  power  house  the 
four  units  of  machinery  now  on  the 
ground  and  mostly  already  paid  for, 
sufficient  to  produce  120,000  kw. 

View  of  Hou.'^e  Committee  Members 

On  the  other  hand,  members  of  the 
House  Committee  on  Military  Affairs 
express  the  determination  that  so  far 
as  they  are  concerned  not  another  dol- 
lar shall  be  added  to  the  $106,000,000 
already  expended  by  the  government  in 
connection  with  the  Muscle  Shoals  pro- 
jects until  the  final  disposition  of  the 
present  and  any  possible  future  invest- 
ment is  determined.  This  means  a 
deadlock  in  Congress.  In  addition, 
Senator  Norris  states  to  Engineering 
SevK-Rerord  that  so  far  as  the  Senate 
is  concerned  the  calendar  of  unfinished 
business  in  the  Senate  is  already  so 
great  that  irrespective  of  any  other 
proposals  such  as  his  plan  to  have  the 
government  complete  the  dams  not  suf- 
ficient time  remains  for  action  on  either 
the  Ford,  Alabama  Power,  Engstrum  or 
other  offers,  and  that  these  will  have  to 
go  ovrr  until  the  December  session. 

During  the  inspection  trip,  it  was 
plain  to  those  traveling  with  the  party, 
from  the  speeches  of  the  scnat^irs  and 
representatives,  that  the  Ford  offer  was 
losing  favor.  Senators  and  members  of 
the  House  fra  ,kly  and  openly  criticized 
the  real  estate  promotion  schemes 
which   were  in   evidence   in  connection 


Hudson  River  Bridge 
Charter  Granted 

On  March  31  Governor  Miller  of 
New  York  signed  the  b  11  incor- 
porating the  Bear  Mountain  Hud- 
son River  Bridge  Co.,  organized 
to  build  a  highway  su.spension 
bridge  across  the  Hudson  from 
Anthony's  Nose,  3  miles  above 
I'cckskill,  to  Bear  Mountain,  con- 
necting the  east-shore  and  west- 
shore  highways  leading  from  New 
Vork  to  Albany.  The  project  for 
this  bridge  was  outlined  in  "Engi- 
neering News-Record"  of  Feb.  23, 
p.  236. 

X  1.6.50-ft.  span  is  contemplated. 
The  crossing  is  to  be  operated  as  a 
toll  bridge.  Amendments  to  the 
original  bill  place  the  tolls  under 
supervision  of  the  Public  Service 
Commission  and  fix  a  purchase 
price  at  either  cost  plus  10  per 
cent  or  stipulated  sums  (quoted  in 
the  articles  referred  to).  The 
bridgt  is  to  become  the  property 
of  the  state  in  any  event  after  25 
years. 

Frederick  Tench,  of  Terry  & 
Tench,  Inc.,  contractors,  who  has 
been  one  of  the  main  promoters  of 
the  project,  states  that  construc- 
tion will  begin  at  once,  in  the  ex- 
pectation that  the  required  con- 
gressional authorization  will  be 
obtained.  It  is  believed  that  the 
War  Department  is  prepared  to 
approve  the  project  substantially 
as  outlined. 


with  the  attempt  to  bring  Mr.  Ford  to 
Alabama. 

There  is  about  $5,000,000  worth  of 
construction  plant  and  contractor's 
equipment  on  the  ground,  ready  for 
any  agency  to  put  to  work,  and  most 
of  it,  according  to  the  engineers,  is 
still  in  good  condition,  and  every  effort 
is  being  made  by  them  to  keep  it  so. 
It  was  pointed  out  to  the  investigators, 
however,  that  the  coffer-dam,  which  is 
of  pine,  will  not  last  much  longer. 

On  the  works  there  is  the  following 
equipment:  Seven  10-ton  Terry  cranes 
which  were  in  use  until  May  of  last 
year  being  kept  painted  and  in  good 
condition;  three  10-ton  McMyler  full 
circle  cranes  in  good  condition;  three 
air-compressor  plants  on  the  south  side 
of  the  Wilson  dam  being  kept  bright 
and  polished;  eleven  steam  shovels  from 
Nitrate  Plant  No.  2,  which  have  had 
hard  service  and  are  in  the  open  but 
are  being  maintained  as  well  as  possi- 
ble; 129  rock  drills  in  good  condition; 
seven  gyratory  rock  crushers  in  fine 
condition;  twenty-six  standard-gage 
locomotives,  boarded  up  and  greased; 
seventy-nine  remade  box  cars  in  fair 
condition;  sixty-five  flat  cars,  in  fair 
condition;  sixty  20  yd.  dump  cars,  being 
kept  painted,  in  fine  condition,  as  well 
a?  fifteen  standard-gage  gondolas,  also 
in  good  condition;  twelve  locomotive 
cranes,  standard  gage. 


Civil  Engineers  Fail  To 
Choose  Secretary 

Action      Postponed  —  Hovey      Elected 
Treasurer — New  Committee  Activi- 
ties— Federation  Deferred 

{Engineering  A'ews-Record  Staff  Report) 
At  its  meeting  in  Dayton,  Ohio,  April 
3  and  4  the  Board  of  Direction  of  the 
American  Society  of  Civil  Engineers 
failed  to  tnke  the  long-awaited  action 
of  choosing  a  secretary,  despite  ex- 
tended discussion.  Various  candidates 
were  suggested  and  it  was  finally  de- 
cided to  postpone  action  until  the  next 
meeting  at  the  June  convention  to  give 
time  for  circulation  of  names  within  the 
board,  and  full  study.  Selection  of  an 
assistant  secretary  also  was  deferred. 
The  board,  however,  filled  the  office  of 
treasurer,  Otis  E.  Hovey  being  elected. 
Two  other  important  questions — affili- 
ation with  the  Federated  American  En- 
gineering Societies  and  accepting  adver- 
tising in  the  society's  publications  were 
taken  up,  but  put  over  for  fuller  infor- 
mation. The  latter  question  was  held 
to  require  further  investigation  while 
on  joining  the  federation  the  incomplete 
expression  of  views  of  local  sections 
was  not  considered  to  supply  sufficient 
information  for  present   action. 

New  Committees  Named 

A  foundation  was  laid  for  important 
new  society  activities  by  the  creation  of 
several  committees,  chief  among  which 
is  a  Standing  Committee  on  Profes- 
sional Conduct  to  consist  of  three  mem- 
bers of  the  board  to  investigate  and 
report  on  all  cases  of  alleged  violation 
of  ethics.  Five  special  research  com- 
mittees were  authorized  on  steel  stres- 
ses, hydraulic  phenomena,  irrigation  en- 
gineering, highway-bridge  impact  and 
flood  protection.  A  by-law,  to  be  acted 
upon  at  the  June  ?neeting,  was  intro- 
duced to  allow  organization  of  technical 
divisions  of  the  society. 

Further  progress  in  committee  work 
was  recorded  through  organization  of 
two  technical  committees  as  follows: 

On  Fire  Prevention:  Chairman,  B.  B. 
Ilodgman,  .1.  F.  Coleman,  John  Meigs, 
R.  P.  Miller  W.  W.  Pagon,  E.  L.  Soule. 
Benjamin  Thompson. 

On  Electrification  of  .Steam  Railways: 
Chairman.  C.  F.  Loweth.  Bion  J.  Arnold, 
George  Gibbs.  G.  W.  Kittredge.  E.  J. 
Pearson,  Samuel  Rca,  Robert  Ridgway. 

The  board  accepted  the  invitation  to 
joint  sponsorship  in  organizing  the  In- 
ternational Engineering  Congress  at 
Philadelphia   in    liW.. 

Appointment  of  H.  H.  Quimby  to  suc- 
ceed H.  J.  Burt  on  the  Engineerine 
Standards  Committee  wa.i  announced  by 
the  president.  The  board  decided  to 
hold  the  fall  meeting  in  San  Francisco. 
Oct.  4  and  5:  the  chief  subject  of  dis- 
cussion  will   be  "Power." 


Am.  Soc.  C.  E.  Student  Chapters 

Arcording  to  information  contained 
in  its  Yenr  Pnnk.  published  February, 
1922,  the  American  Society  of  Tivil 
Engineers  has  45  student  chapters. 
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Motor  Vehicles  Number 
10,448,632 

With  returns  received  from  all  States, 
the  U.  S.  Bureau  of  Public  Roads  re- 
ports that  the  motor  wehicle  registra- 
tion in  the  United  States  for  the  year 
1921  totaled  10,448,632.  This  repre- 
sents an  increase  of  more  than  1,000,000 
over  the  1920  figures.  No  State  re- 
ported a  registration  less  than  the  1920 
figures.  The  total  amount  collected  as 
fees  of  various  kinds  amounted  to 
$122,478,6.54. 

These  figures  supersede  the  prelim- 
inary statistics  published  in  these  pages 
March  16,  p.  460. 

Oppose  Vehicle  Weight  Increase 
in  Maryland 

Chairman  John  N.  Mackall,  of  the 
Maryland  State  Roads  Commission,  has 
filed  a  protest  against  a  bill,  pending 
before  the  General  Assembly  of  Mary- 
land, vi^hich  provides  for  an  increase  in 
the  maximum  gross  weight  of  motor 
trucks  from  20,000  to  25,000  lbs.  He 
points  out  that  the  measure  would  in- 
crease the  load  per  inch  width  of  tire 
from  650  to  more  than  800  lbs.  In  his 
protest  Chairman  Mackall  calls  atten- 
tion to  the  fact  that  when  the  roads 
were  subjected  to  the  heavy  loads  which 
were  carried  during  1918  many  of  them 
were  destroyed  but  since  then,  under  a 
20,000-lb.  limitation,  there  has  not  been 
a  single  failure  on  any  state  highway. 


Large  Power  Grant  on  Kings 
River,  California 

On  March  29  the  Federal  Power 
Commission  approved  the  granting  of  a 
license  to  the  San  Joaquin  Light  and 
Power  Corporation  to  develop  a  com- 
prehensive power  project  on  the  North 
and  West  Forks  of  Kings  River,  Fresno 
County,  California.  An  ultimate  in- 
stalled capacity  of  266,000  hp.  is  con- 
templated. The  Division  of  Water 
Rights,  California,  has  issued  a  permit 
to  the  applicant  to  use  the  natural  flow 
of  the  streams.  The  project  contem- 
plates the  storage  of  204,000  acre-ft.  of 
water,  but  a  permit  for  this  cannot  be 
issued  until  the  rights  of  water  users 
have  been  established  by  the  state.  The 
commission,  however,  approved  the 
granting  of  a  license  for  the  project 
in  so  far  as  it  relates  to  the  natural 
flow  of  the  river.  The  estimated  cost 
of  the  project  is  $51,000,000. 


Commerce  Commission  To  Con- 
sider Railroad  Consolidation 

Consolidation  of  railroads  into  a 
limited  number  of  systems  will  be  dis- 
cussed at  a  hearing  to  begin  on  April  24 
before  the  Interstate  Commerce  Com- 
mission. The  first  sessions  will  be  de- 
voted to  the  roads  in  the  Southeastern 
region.  This  hearing  will  be  the  first 
action  of  the  commission  in  this  matter 
since  the  adoption  of  its  general  plan 
last  August. 

Water-Supply  Project  for  Akron 
Industries  May  Proceed 

A  decision  of  the  State  Sunreme 
Court  of  Ohio,  affirming  the  decision  of 

a  lower  court,  will  permit  ilie  State 
Superintendent  of  Public  Works,  whose 
office  is  at  Columbus,  to  proceed  with 
plans  for  a  dam  on  the  Tuscarawas 
River  South  of  Akron  to  supply  water 
to  industrial  plants  in  South  Akron. 
The  storage  will  be  additional  to  that 
now  afforded  by  the  Portage  Lakes.  It 
is  expected  that  the  industries  to  be 
benefited  will  buy  a  $750,000  state  bond 
issue  to  finance  the  project. 


Electric  System  Consolidation 
in  Los  Angeles  Proposed 

The  city  of  Los  Angeles  and  the 
Southern  California  Edison  Co.  have 
joined  in  a  petition  to  the  California 
railroad  commission  for  permission  to 
transfer  the  local  electrical  distribu- 
tion system  of  the  Edison  Co.  to  the 
city.  The  price  agreed  upon  is  $11,- 
000,000.  The  agreement  provides  for 
the  preferred  sale  and  purchase  of 
power  between  the  parties,  the  private 
company  retires  from  local  service  and 
the  city  protects  the  company  from 
competition  outside  city  limits.  For 
some  years  the  city  has  desired  to  add 
this  distribution  system  to  that  which 
now  distributes  power  from  the  hydro- 
electric plants  on  the  Los  Angeles 
aqueduct.  Litigation  preventing  this 
has  only  recently  been  closed  and  bonds 
sold  with  which  to  complete  the  trans- 
action. 


Decision  on  Railroad  Rates  Not 

Expected  Until  April  15 

The  decision  of  the  Interstate  Com- 
merce Commission  in  the  matter  of  a 
general  reduction  in  railroad  rates,  it 
now  appears,  will  not  be  forthcoming 
before  April  15.  At  present  the  case  is 
being  studied  by  the  commissioners  in- 
dividually. If  they  should  find  them- 
selves in  substantial  accord  the  decision 
probably  could  be  handed  down  as  early 
as  April  15,  but  should  there  be  im- 
portant differences  between  them  it  ob- 
viously wall  extend  the  time  required 
for  the  consideration  of  the  case. 


Tennessee  Issues  New  Rules 
for  Motor  Vehicles 

The  following  traffic  rules  have  been 
adopted  by  the  Tennessee  State  High- 
way Commission: 

1.  Maximum  load  shall  not  exceed 
650  lb.  per  inch  wdth  of  tire;  the 
tire  width  to  be  taken  as  the  inside 
width  of  tire  channel. 

2.  Maximum  gross  load  shall  not 
exceed  10  tons. 

3.  Solid  rubber  tires  for  gross  loads 
less  than  6,500  lb.  on  one  axle  shall 
have  a  minimum  thickness  of  J  in.; 
and  for  gross  loads  in  excess  of  6,500 
lb.  on  one  axle  shall  have  a  minimum 
thickness  of   1   in. 

4.  Maximum  speeds  for  trucks  shall 
be  as  follows: 

Under  2-tons  gross  load,  20  miles  per 
hour. 

From  2  to  6  tons  gross  load,  15  miles  per 
hour. 

From  6  to  10  tons  gross  load,  12  miles 
per  liour. 

5.  All  traction  engines  and  tractors 
must  remove  all  cleats  from  the  wheels, 
or  by  some  other  method  protect  the 
highway  surface  from  damage  in  pass- 
ing over  any  improved  state  highway. 

6.  Violations  of  these  rules  will  be 
prosecuted  under  the  provisions  of 
this   act. 

7.  Each  maintenance  patrolman  is 
given  police  authority  to  enforce  the 
provisions  of  this  act  as  above  outlined. 

Arrangements  have  been  made  for 
the  purchase  of  jack  scales,  for  the 
enforcement  of  the  rule  regulating  the 
maximum  gross  loads  of  auto  trucks. 


Five  Indicted  in  Knickerbocker 
Theater-Failure  Case 

As  a  result  of  the  inquest  held  in 
Washington  over  one  of  the  victims  of 
the  Knickerbocker  Theater  collapse  (see 
Engineering  News-Record  of  recent 
issues)  five  of  the  nine  individuals  held 
by  the  coroner's  jury  were  indicted 
by  the  grand  jui-y  on  a  charge  of  man- 
slaughter. The  other  four  were  ex- 
onerated of  any  criminal  negligence  in 
the  theater  failure  and  the  resulting 
loss  of  98  lives. 

Those  indicted  are:  Reginald  W. 
Geare,  the  architect  of  the  Knicker- 
bocker theater;  John  Howard  Ford, 
general  manager  of  the  Union  Iron 
Works,  who  designed  and  furnished  the 
steel  roof  framing;  Richard  G.  Fletcher, 
at  the  time  the  theater  was  built  Wash- 
ington manager  of  the  Hammett  Fire 
Proofing  Co.,  contractor  erecting  the 
hollow-tile  walls;  Julian  R.  Downman, 
District  inspector  of  reinforced  con- 
crete, and  Donald  Wallace,  general 
foreman  for  the  builder  of  the  theater. 

The  four  exonerated  were:  Morris 
Hacker,  at  the  time  of  the  theater  con- 
struction head  of  the  District  build- 
ing department;  Thomas  L.  Costigan,  a 
former  computer  in  the  District  build- 
ing department  who  checked  and  ap- 
proved the  Knickerbocker  plans;  John 
L.  McDonald,  steel  contractor,  and 
Frank  L.  Wagner,  the  general  con- 
ti-actor  on  the  Knickerbocker  construc- 
tion. 

Besides  returning  the  manslaughter 
indictment  the  grand  jury  recommend- 
ed that  the  District  building  code  be 
revised  to  clarify  ambiguous  and  con- 
flicting clauses  and  to  make  specific 
changes  regarding  the  constniction  of 
larger  buildings  particularly  wherein 
public  gatherings  are  to  be  held.  The 
grand  jury  also  recommended  that 
Congress  make  larger  financial  provi- 
sion for  the  operation  of  the  District 
building  department  to  the  end  that 
adequate  salaries  be  allowed  and  a  suf- 
ficient number  of  computers  and  in- 
spectors be  at  all  times  available  to 
perform  the  work  required  of  the  bu- 
reau. 

As  reported  from  Washington  the 
theory  of  the  prosecution  is  that  the 
five  men  held  "were  engaged  in  a  gi- 
gantic task  which  required  that  each 
know  what  the  other  was  doing,  what  it 
was  his  business  and  duty  to  do,  and 
were  so  related  in  these  duties  that 
they  knew  or  ought  to  have  known 
whether  each  performed  properly  his 
portion  of  the  work,  and  if  it  was  neg- 
lected or  negligently  performed." 


New  York  State  Assumes  More 
Control  of  Water  Power 

Governor  Miller,  of  New  York,  has 
signed  an  aniendnient  to  the  state  water 
power  act  which  gives  much  more 
power  to  the  state  in  control  of  water 
power  development  than  it  has  hitherto 
claimed.  These  amendments  first  per- 
mit the  state  to  recapture  powers  for 
which  pennits  have  been  granted  and 
on  which  no  development  work  has  been 
done  and  second,  allow  the  state  to  con- 
trol to  whom  power  is  sold  and  the 
pric^  at  which  it  is  sold.  The  provisions 
apply  to  any  water-power  under  the 
jurisdiction  of  the  state,  which  bi-oadly 
speaking  is  all  power  developed  on  navi- 
gable waters  or  state  lands  or  which 
would  aflfect  state  lands  by  change  of 
flowage,  etc. 
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A.  A.  E.  Directors  Hold 
Quarterly  Meeting 

To  Improve  Employment  Service — Offer 

License   Law  Amendment — 

Officers  Nominated 

Improved  employment  service  to  the 
isolated  members  of  the  American  As- 
sociation of  Engineers  was  decided  upon 
March  24  at  the  quarterly  meeting  in 
Chicago  of  the  board  of  directors.  It 
was  proposed  to  employ  several  field 
secretaries  to  develop  the  employment 
service,  organize  new  units,  serve  old 
ones  and  facilitate  co-operation  among 
the  various  chapters,  clubs  and  assem- 
blies. To  make  this  plan  feasible  the 
executive  committee  was  directed  to 
submit  a  budget  and  plan  at  the  an- 
nual convention  at  Salt  Lake  City,  June 
5,  6  and  7. 

The  chapters  were  urged  by  the 
board  not  to  send  instructed  delegates 
to  the  convention  and  also  to  reduce 
the  expenses  of  the  convention  by  con- 
solidating representation  in  the  propor- 
tion of  one  delegate  to  250  members. 

License  Law  Amendment 

An  amendment  to  the  model  license 
law  was  made  which  would  grant  a 
registered  engineer  from  an  outside 
state  permission  to  practice  for  90  days 
without  registration  or  fee  provided  he 
files  a  copy  of  his  home-state  certifi- 
cate of  registration  together  with  in- 
formation as  to  his  address,  intentien 
to  practice,  date  and  time  of  engage- 
ment. Another  change  would  provide 
that  engineers  employed  by  partnership 
or  corporations  may  sign  and  seal  the 
plans  prepared  by  the  partnership  or 
corporation. 

D.  W.  Patton,  chairman  of  the  legis- 
lative committee,  reported  that  from 
early  replies  in  a  recent  study,  engi- 
neers' license  laws  were  functioning 
well  in  Arizona,  Idaho,  Florida,  Louisi- 
ana and  Minnesota.  In  Pennsylvania 
and  Tennessee  the  laws  go  in  effect  this 
year.  A  central  enforcement  bureau  is 
desired  by  some  Louisiana  engineers. 
The  Pennsylvania  law  has  been  criti- 
cized as  too  stringent;  under  the  new 
Arizona  law,  which  is  optional,  except 
for  state  and  county  engineers,  about  10 
per  cent  of  the  engineers  have  already 
been  licensed. 

A  recommendation  was  sent  to  Presi- 
dent Harding  that  an  engineer  be  ap- 
pointed to  fill  the  vacancy  existing  on 
the  U.  S.  Civil  Service  Commission.  A. 
B.  McDaniel  was  endorsed  for  appoint- 
ment to  the  position. 

A  consolidated  balance  sheet  of  125 
chapters  reporting  to  the  auditing  com- 
mittee, C.  A.  Hoglund,  chairman, 
showed  a  net  cash  surplus  of  $21,240.96 
and  total  as.Hcts  of  $.33,.320.70. 

Practice  Co.mmittee  Reports 
The  practice  committee,  of  which  H. 
W.   Clausen   is   chairman,  reported   on 
seven  cases).     One   case   condemns   the 
practice   of   gelling   companies   offering 
commissions     to     city     engineers     and 
states  that  member.^  should  be  expellefl 
11  employed  or  connected  with  thf  man- 
•li'pmont  of  such   a  company.     In   an- 
'her  rase  it  was  held  unethical  for  an 
ngineering  firm    to  accept  bonds   that 
by   law  must   be   sold    at   par   and   ac- 
crued interest  in  payment  for  engineer- 
mg  work  where  it  is  necessary  for  the 
CTgineering  firm  to  base  its  charges  on 
the  sale  of  the  bonds  at  less  than  par 
imd  accrued  interest.     The  question  of 
intent  to  defraud"    must    be    decided 


To  Report  Federal-Aid  Road  Bill 

( Washington  Co)~rcspondcncc) 
Appropriations  for  a  two-year  high- 
way program  only  will  be  provided  in 
the  bill  which  the  Committee  on  Roads 
will  report  to  the  House  of  Representa- 
tives. The  Committee  has  approved  a 
bill  which  will  carry  an  appropriation 
of  $65,000,000  for  the  next  fiscal  year 
and  $75,000,000  for  the  fiscal  year  to 
end  July  1,  1924. 

The  Committee  insisted  on  placing 
a  proviso  in  the  bill  which  will  limit 
federal  aid  to  $12,500  per  mile  of  road 
during  the  next  fiscal  year.  The  limit 
for  any  year  thereafter  is  to  be  fixed  in 
the  bill  at  $10,000  per  mile  of  road.  To 
this  proviso  there  will  be  strenuous 
objection  on  the  part  of  the  states.  It 
is  possible  that  this  limitation  can  be 
eliminated  from  the  measure  on  the 
floor  of  the  House.  It  is  regarded  as 
practically  certain  that  it  will  be  unac- 
ceptable to  the  Senate. 

Newark  Public  Health  Institute 

A  Public  Health  Institute  under  the 
auspices  of  the  U.  S.  Public  Health 
Service,  the  New  Jersey  Department 
of  Health  and  the  Health  Depart- 
ment of  the  City  of  Newark  \vill 
be  held  in  the  city  just  named,  April 
10  to  14.  Among  the  addresses  will 
be  one  by  Allen  Hazen,  consulting 
engineer.  New  York  City,  on  water 
supply,  at  10  a.m.,  April  11,  and 
one  by  I\I.  N.  Baker  of  the  editorial 
staff  of  Engineering  Neics-Recoi-d  on 
sewage  disposal,  at  1:.30  p.m.,  April 
12.  Dr.  Charles  V.  Craster,  health  offi- 
cer of  Newark,  N.  J.,  is  acting  direc- 
tor of  the  Newark  Public  Health  Insti- 
tute.   

Next  A.  P.  H.  A.  Meeting  To  Be 

in  Cleveland  Oct.  16-19 

The  next  annual  meeting  of  the 
American  Public  Health  Association 
will  be  held  in  Cleveland,  Ohio,  Oct.  16- 
19.  To  be  sure  of  consideration,  copies 
of  papers  which  it  is  desired  to  present 
at  the  meeting  should  be  in  the  hands 
of  the  Program  Committee  by  July  1. 
Such  papers  should  be  accompanied  by 
abstracts  of  200  words.  The  secretary 
of  the  Association  is  A.  W.  Hcdrich, 
370  Seventh  Ave.,  New  York  City. 

prior  to  determining  the  penalty.  It 
was  ruled  not  ethical  for  a  partner  in 
an  engineering  practice  to  sell  his  share 
to  the  other  partner,  establish  a  new 
firm  and  attempt  to  secure  the  clients 
of  the  old  partnership. 

While  higher  salaries  for  engineers 
in  teaching  service  are  favored,  under 
present  business  conditions  it  was  in 
the  opinion  of  the  board,  inopportune 
to  putlish  a  final  report  on  a  schedule 
even  as  high  as  the  tentative  one  pub- 
lished in  1920.  Prof.  C.  J.  Tilden  is 
chairman  of  the  committee. 

Officers  Nominated 
The  following  nominations  for  offi- 
cers were  announceil:  President,  Clar- 
ence W.  Hubbell,  A.  N.  Johnson  and 
A.  M.  Van  Aukcn;  first  vire-prcsident, 
George  E.  Taylor,  (A.  S.  Morris,  with- 
drawn); second  vice-president,  A.  M. 
Knowlfs  and  O.  Laurgaard;  directors. 
District  2,  C.  A.  H?inze;  District  .3.  B. 
W.  Matteson;  District  8,  W.  S.  Boyle 
and  F.  B.  DeFrees;  District  9.  D.  Q. 
MrComb,  Frank  T.  Payne.  W.  M.  Poy- 
ton  and  Charles  F.  Whcelock;  District 
11.  C.  Arthur  Poole. 


Chicago  Engineers  Discuss 
City's  Problems 

Western  Society  and  Local  Sections  of 

Eight  National  Societies  Hold 

All-Day  Convocation 

Under  the  joint  auspices  of  the  West- 
ern Society  of  Engineers  and  the  Chi- 
cago sections  of  eight  national  technical 
societies  the  city's  numerous  engineer- 
ing problems  were  discussed  March  22 
in  an  all-day  convocation.  While  the 
hall  was  not  crowded,  different  groups 
came  and  went  as  the  different  topics 
came  up.  It  was  the  first  time  in  many 
years  that  day  meetings  for  technical 
discussions  have  been  held  by  the  local 
societies.  The  co-operation  evinced  by 
the  many  prominent  engineers  of  the 
city  in  leaving  their  business,  was  the 
subject  of  much  favorable  comment. 

L.  A.  Ferguson,  vice-president  of  the 
Commonwealth  Edison  Co.,  and  H.  H. 
Clark,  consulting  engineer  of  the  Peo- 
ples Gas  Light  &  Coke  Co.,  outlined  the 
province  of  their  respective  utilities. 

Clarence  W.  Farrier,  city  planning 
engineer,  Board  of  Local  Improvements, 
gave  a  concise  review  of  the  work  on 
the  Chicago  Plan  of  the  lat^  D.  H. 
Burnhani.  He  brought  out  the  practical 
engineering  features  and  classified  the 
various  projects  according  to  their  rela- 
tive usefulness.  Jacob  L.  Crane  made  a 
plea  for  a  regional  plan  which  would 
encompass  northern  Illinois,  southern 
Wisconsin  and  a  portion  of  Indiana. 

"Railroad  Transportation  in  Chicago" 
was  handled  by  E.  J.  Noonan,  chief  en- 
gineer, Chicago  Terminal  Commission. 
He  outlined  the  present  situation  and 
the  numerous  plans  of  the  various 
groups  of  terminals.  Among  railroad 
officials  who  followed  Mr.  Noonan  in 
discussion  were  E.  H.  Lee,  president, 
Chicago  &  Western  Indiana  R.R.;  A. 
J.  Hammond,  assistant  chief  engineer, 
Chicago  Union  Station  Co.,  and  C.  H. 
Mottier,  office  engineer,  Illinois  CentraL 

Urban  Transportation 

Col.  Bion  J.  Arnold,  in  his  talk  on 
"Urban  Transportation"  said  that  the 
keynote  now  is  co-operation  instead 
of  competition.  The  startling  sugges- 
tion was  made  that  the  Union  Station 
Co.,  build  all  of  its  structures  of  the 
same  height  so  as  eventually  to  provide 
a  landing  place  for  aerial  traffic. 

Harry  L.  Brown,  western  editor, 
Electric  liailway  journal  and  Bus 
Ti-anxporlation,  in  discussion  claimed 
that  Chicago  had  one  of  the  best  urban 
transporation  systems  in  the  country 
and  with  municipal  support  instead  of 
constant  harassing  could  be  greatly  im- 
proved. Bus  traffic  on  the  north  side 
now  numbers  nearly  10.000,000  passen- 
gers per  year  and  the  buses  travel 
1,750,000  miles  per  year.  It  is  only  a  be- 
ginning and  does  not  compare  with 
other  forms  of  transportation,  in  his 
opinion.  He  suggest-s  that  non-stop 
high-speed  bus  service  from  the  loop  to 
several  outlying,  thickly  populated  cen- 
ters would  doubtless  soon  be  a  reality. 
The  great  desirability  of  having  all 
transportation  sprvice  under  a  unified 
control  was  emphasized  for  a  stabiliza- 
tion of  financial  standing. 

Col.  John  J.  Millis  outlined  Chicago's 
wafer-hnrne  transport  possibilities. 

At  the  annual  dinner,  Reed  Landis 
spoke  on  "Aerial  Transportation"  in 
Chicago  and  David  Kinlcy,  president, 
University  of  Illinois,  on  "Engineering 
Opportunities." 
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American  Firm  To  Rebuild 
Louvain  Library 

Memorial   Structure   Designed   by   New 

York     Architects     to     be    Gift    of 

America   to   Belgian   People 

Contract  for  the  reconstruction  of  its 
famous  library  building  which  was  de- 
stroyed by  the  Germans  during  their 
march  through  Belgium  in  1914  has 
been  awarded  by  the  University  of  Lou- 
vain   to    the    Foundation    Co.    of    New 


about  eighteen  months.  Ultimately  the 
library  will  house  two  million  books  and 
will  have  a  seating  capacity  of  three 
hundred  readers  together  with  class 
rooms  and  administrative  offices.  It  is 
planned  to  complete  the  library  by  1925, 
the  five  hundredth  anniversary  of  the 
erection   of   the    original    building. 

This  structure  is  a  gift  from  the 
American  people  to  those  of  Belgium. 
Funds  are  being  raised  in  this  country 
by  the  National  Committee  of  the  Uni- 
ted  States  for  the  Restoration   of   the 


No  Truth  in  Rumor  That  New  York 
Engineers  Must  Register  Soon 

Major  Percy  E.  Barbour,  vice  chair- 
man of  the  New  York  State  Board  of 
Licensing  for  Professional  Engineers 
and  Land  Surveyors,  announces  that  no 
foundation  exists  for  the  rumors  that 
have  been  circulated  in  and  around  New 
York  that  in  order  to  avoid  examination 
engineers  must  apply  for  licenses  be- 
fore an  early  date.  This  date  has 
varied,  one  of  the  earliest  rumors  having 
named  Dec.  31,  1921,  and  the  latest  set- 
ting May  1,  1922. 

As  the  law  now  stands  it  will  be  un- 
lawful to  practice  engineering  in  New 
York  State  after  May  5,  1923,  without 
a  license.  The  Licensing  Board  has 
authority  to  require  examination  of  any 
applicant  whose  qualifications  and  fit- 
ness the  board  may  consider  ut  advisable 
to  determine  in  that  manner.  There  is 
no  way  to  avoid  such  an  examination 
by  fi.ling  an  application  before  any  par- 
ticular date. 


NEW  LIBRAEY  AT  LOUVAIN,  GIFT  OF  AMERICA  TO  BELGIAN  PEOPLE 


York.  Plant  and  materials  are  to  be 
assembled  immediately.  This  work 
which  will  cost  somewhat  more  than 
$1,000,000  is  considered  to  be  one  of  the 
most  important  single  pieces  of  recon- 
struction yet  put  in  hand  in  the  devas- 
tated area. 

Warren  &  Wetmore  of  New  York  are 
the  architects  for  the  library  which  is 
to  be  rebuilt  on  a  new  site  two  blocks 
distant  from  that  of  the  old  structure. 
The  corner  stone  was  laid  with  appro- 
priate international  ceremonies  July  28, 
1921.  The  building  will  be  in  the  style 
of  the  Flemish  Renaissance  and  will  be 
surmounted  by  a  tower  that  will  rise 
to  a  height  of  275  ft.,  dominating  the 
surrounding  country.  The  main  struc- 
ture will  be  220  ft.  long  and  150  ft.  in 
depth.  The  material  to  be  used  is 
a  local  white  stone  together  with  red 
brick,  blue  slate  roof  and  copper  flash- 
ings, certain  details  of  the  facade  being 
gilded  as  is  usual  with  monumental 
structures  in  Belgium.  The  tower  will 
contain  carillon,  or  chimes,  which  will 
sound  the  national  airs  of  the  several 
allied  nations. 

In  order  to  care  for  tjie  books  that 
are  piling  up  in  Louvain  to  replace 
those  that  were  destroyed  the  first  sec- 
tion to  be  begun  will  be  the  stacks, 
which  it  is  estimated  will  be  ready  in 


University  of  Louvain,  of  which  Dr. 
Nicholas  Murray  Butler,  president  of 
Columbia  University,   is  chairman. 


Highway  Engineer  Gets  $10,000 
for  Injuries  at  Storm  King 

After  having  his  claim  in  every  court 
of  record  in  the  state,  and  having  se- 
cured an  enabling  act  from  the  legis- 
lature to  prosecute,  Dudley  P.  Babcock 
of  Albany,  New  York,  former  engineer 
in  the  mploy  of  the  state  highway  de- 
partment, has  secured  a  $10,000  award 
from  the  Court  of  Claims  for  injuries 
received  while  in  the  discharge  of  his 
duties. 

At  the  time  of  the  preliminary  sur- 
veys for  the  state  highway  along  the 
Hudson  River  it  was  necessary  for  Mr. 
Babcock  to  be  lowered  in  a  sling  from 
the  edge  of  Storm  King  Mountain. 
The  rope  parted  and  he  fell  many  feet 
and  was  severely  injured. 

Reconstruction  Hospital  Breaks 
Ground  for  Addition 

Reconstruction  Hospital,  New  York 
City,  broke  ground  Sunday,  April  2,  for 
its  new  eleven-st^rv  addition  at  100th 
St.  and  Central  Park  West.  The  total 
cost  of  the  new  annex  will  be  $1,500,000. 


To  Honor  Meade,  Engineer  OflBcer 
and  Victor  of  Gettysburg 

Ground  was  broken  last  week  in  the 
National  Botanic  Gardens,  Washing- 
ton, for  a  memorial  to  General  George 
Gordon  Meade,  the  victor  of  Gettys- 
burg. The  Secretary  of  War  presided 
over  the  ceremonies,  the  first  spadeful 
of  earth  was  turned  by  President 
Harding  and  the  second  by  Chief  Justice 
Taft.  Governor  Sproul  of  Pennsyl- 
vania, George  Gordon  Meade,  grandson 
and  George  Gordon  Meade,  3d,  great- 
grandson   also    participated. 

The  memorial,  a  gift  of  the  Com- 
monwealth of  Pennsylvania,  will  be  by 
Charles  Grafly,  a  Philadelphia  sculptor, 
and  will  face  that  of  General  Grant  now 
in  the  Botanic  Gardens. 

General  Meade  was  an  officer  in  the 
Corps  of  Engineers,  U.  S.  Army  with 
the  rank  of  Major  General  of  Volunteers 
during  the  Civil  War. 

May  Abolish  or  Consolidate 
Office  of  State  Engineer 

A  concurrent  resolution  empowering 
the  New  York  Legislature  to  consoli- 
date the  offices  of  state  engineer  and 
surveyor  and  of  superintendent  of  pub- 
lic works  was  passed  by  a  recent  ses- 
sion. The  resolution  has  to  be  pas_sed 
by  the  legislature  of  1923  and  approved 
by  a  referendum  vote  of  the  electorate 
of  the  state  before  it  becomes  effective. 

Under  the  terms  of  the  resolution,  the 
legislature  may  abolish  either  or  both 
of  the  offices  named.  If  the  office  of 
state  engineer  and  sui-veyor  is  abolished, 
this  action  becomes  effective  on  the  ex- 
piration of  the  term  of  the  incumbent 
of  the  office  at  that  time.  If  the  office 
of  superintendent  of  public  works  is 
abolished,  this  takes  effect  at  such  time 
as  the  legislature  may  specify.  With 
the  abolition  of  this  office  would  also 
go  that  of  the  assistant  superintendent 
of  public  works. 

If  either  of  the  two  main  offices 
named  is  abolished,  then  "the  legisla- 
ture may  vest  in  another  officer,  by  the 
same  or  different  name,  the  statutory 
powers  and  duties  of  the  officer  whose 
oflSce  shall  he  thus  abolished,  subject  to 
modification  of  such  powers  and  duties 
by  the  legislature."  The  legislature  ot 
1924  would  be  the  first  one  that  could 
take  action  under  this  concurrent  reso- 
lution in  case  it  becomes  effective. 
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River  Tunnel  Costs  Compared 

Comparative  costs  of  the  Hudson 
River  vehicular  tunnel,  for  which  the 
contracts  were  awarded  last  month,  and 
the  rapid  transit  tuiinels  under  the  East 
River,  New  York  City,  let  prior  to  the 
war,  are  the  subject  of  a  brief  report 
by  C.  M.  Holland,  chief  engineer  to  the 
New  York-New  Jersey  tunnel  commis- 
sions, from  which  the  following  extract 
is   taken: 

"The  comparative  actual  cost  of  the 
vehicular  tunnels  is  only  about  10  per 
cent  greater  than  the  tunnels  con- 
tracted for  in  1914.  In  detail,  the  aver- 
age bid  price  for  the  vehicular  tunnels 
for  cast-iron  lining  is  almost  precisely 
the  same  as  the  prices  received  for 
constructing  the  rapid-transit  tunnels. 
Cast-iron  in  the  case  of  the  vehicular 
tunnels  will  be  about  27  per  cent  of  the 
total  cost  as  compared  with  30  per  cent 
in  the  case  of  the  rapid  transit  tunnels. 
The  estimated  cost  for  excavation  for 
the  vehicular  tunnels  is  about  44  per 
cent  of  the  total  cost  of  the  work  as 
compared  ■wnth  50  per  cent  in  the  case 
of  the  rapid  transit  tunnels.  The  aver- 
age unit  cost  for  excavation  for  the 
vehicular  tunnels  is  $21.30  per  cubic 
yard  in  1922  as  compared  with  $20.40 
per  cubic  yard  for  excavation  for  the 
rapid  transit  tunnels  in  1914. 

"I  submit  the  above  in  connection 
with  the  query  which  has  been  made  a 
number  of  times  as  to  what  relation 
present-day  prices  bear  to  pre-war 
prices  in  connection  with  the  vehicular 
tunnels.  In  consideration  of  the  above, 
the  question  arises  as  to  whether  costs 
on  account  of  general  business  condi- 
tions and  general  reduction  of  prices 
have  dropped  nearly  to  pre-war  level, 
or  whether  the  larger  tunnels  are 
cheaper  per  unit  of  cross-sectional  area. 
In  my  opinion,  the  extremely  favorable 
prices  received  are  due  to  a  combina- 
tion of  conditions  as  just  stated." 


Highway  Traffic  Association  to 
Hold  Annual  Meeting 

The  annual  meeting  of  the  National 
Highway  Traffic  Association  is  to  be 
held  at  the  Automobile  Club  of  Amer- 
ica, New  York  City,  May  12.  The  after- 
noon and  evening  sessions  will  be 
devoted  to  a  consideration  of  the  reports 
of  the  following  national  committees: 
uniform  highway  signs,  traffic  capacity 
and  widths  of  highways  outside  of 
municipalities,  standards  of  the  con- 
struction of  highway  curve.s  and  recom- 
mended practice  to  increase  safety  to 
traffic,  highway-improvement  creed,  reg- 
nlation.s  governing  speeds,  weights 
and  dimensions  of  motor  trucks  and 
trailers,  licenses  and  motor-vehicle 
taxation,  highway-transport  franchises, 
and   highway-transport   clearinghouses. 

An  informal  dinner  will  be  served  at 
the  Automobile  Club  between  the  after- 
noon and  thf  evening  sessions. 

Elmer  Thompson.  247  West  54th  St., 
New  York  City,  is  the  secretary  of  the 
National    Highway  Traffic   Association. 


Offer  Made  to  Operate  Nitrate 
Plant  1  at  Muscle  Shoals 

A  proposal  to  operate  Nitrate  Plant  1 
at  Muscle  Shoals  vdth  the  first 
100,000  kw.  of  secondary  power  has 
been  submitted  to  the  Secretary  of  War 
by  Charles  L.  Parsons,  secretary  of  the 
American  Chemical  Society.  The  offer 
has  been  sent  to  Congress  by  Secretary 
Weeks. 

Dr.  Parsons  proposes  to  form  a  com- 
pany to  be  known  as  the  Southern 
Nitrate  Co.  which  will  in  turn  organize 
the  Southern  Nitrate  Corp.  whose 
securities  will  be  underwritten  and 
offered  at  public  subscription.  The  com- 
pany, or  its  successor,  proposes  t,  pur- 
chase all  of  the  property  constituting 
(officially)  Plant  1  for  $600,000  and  to 
manufacture  therein  nitrogen  by  the 
Haber  process  or  some  modification 
of  it. 

For  power  the  company  would  pay 
0.75  of  a  mill  per  kilowatt-hour,  deliv- 
ered at  the  switchboard,  for  power 
delivered  ten  months  per  year,  and  a 
proportionate  price  for  such  a  part  of 
the  100,000  hp.  as  may  not  be  available 
for  the  full  period. 

Dr.  Parsons  would  also  lease  the 
carbide  plant  of  Nitrate  Plant  2  to- 
gether with  its  physical  appurtenances 
for  $50,000  a  year,  and  would  either 
lease  or  purchase  outright  the  Waco 
Quarry.  That  part  of  Plant  2  acquired 
would  be  used  for  the  manufacture  of 
calcium  carbide,  and  phosphoric  acid 
and  potash.  In  case  the  government 
should  lease  the  cyanamid,  ammonia 
oxidation  or  ammonia  nitrate  portions 
of  Plant  2,  Dr.  Parsons  agrees  to  fur- 
nish the  lessee  calcium  carbide  required 
for  cyanamid  or  fertilizer  production  at 
a  six  per  cent  profit,  power  and  nitrogen 
gas  to  be  furnished  at  cost. 


Hearings  on  Zoning  at  ncfroit 

The  City  Plan  Commission  of  Detroit, 
'  ch.,  has  tentatively  adopted  a  7.on- 
i,'  ordinance  and  map  after  a  series  of 
f"onferences  with  various  organization.^ 
in  the  city.  Before  submitting  this  ton- 
tatfve  ordinance  to  the  Common  Coun- 
cil for  final  adoption,  hearings  are  to 
be  held  in  various  parts  of  the  city. 


Massachusetts  Committee  Report 
Favors  St.  Lawrence  Project 

A  committee  of  nine  appointed  sev- 
eral months  ago  by  the  executive  com- 
mittee of  the  Associated  Industries  of 
Massachusetts  to  report  on  the  St. 
Lawrence  River  waterway  project  has 
submitted  the  following  conclusions: 
1.  That  the  project  is  feasible  from  an 
engineering  standpoint;  2.  That  it  can 
be  constructed  at  a  reasonable  cost, 
considering  the  magnitude  of  the  work 
involved;  3.  That  it  will  furnish  a 
direct  and  usable  water  route  between 
the  ports  of  the  Great  Lakes  and  both 
foreign  and  domestic  ocean  ports; 
4.  That  in  the  very  near  future  this 
nation  will  require  every  possible  means 
of  transportation  by  water,  rail,  and 
motor,  and  that  accordingly  the  St. 
Lawrence  project  will  be  of  great 
assistance  in  reducing  otherwise  nec- 
essary expenditures  for  additions  to 
our  rail  facilities,  and  greatly  lessen 
the  inevitable  transportation  crisis 
which  will  arise  with  a  restoration  of 
normal  business  and  the  natural  growth 
of  the  country;  5.  That  it  will  give  to 
Now  York  and  New  England  a  very 
large,  reliable,  and  cheap  source  of 
hydro-electric  energy;  and,  fi.  That 
the  project  i.s  desirable  for  the  country 
as  a  whole,  and  beneficial  to  New  Eng- 
land. 

Tho  commitf^'e  consisted  of  Charles 
R.  Cow,  chairman;  Charles  A.  Andrews, 
F.  B.  Troshy,  George  L.  Finch.  S. 
Harold  Greene.  Henrv  I.  Harriman, 
WillifWTi  P.  Libby,  Edgar  J.  Rich,  and 
A.  B.  Tenney. 


Indiana  Water- Works  Annual 
Meeting  Is  Held 

Damage   to   Water   Systems  by   Not 

Using  Fire  Engines — Little  New 

W^ork  Now — Pollution  Topics 

Alleging  that  a  destructive  action 
takes  place  when  water  pressures 
throughout  the  entire  system  are  raised 
to  fight  fires,  the  Indiana  Sanitai-y  and 
Water  Supply  Association,  at  its  an- 
nual meeting,  March  22  and  23  in 
Indianapolis,  went  on  record  against 
the  practice.  Fire  engines,  for  local 
pressure  increases,  were  preferred.  The 
same  arguments  were  advanced  at  the 
recent  meeting  of  the  Iowa  section  of 
the  American  Water  Works  Associa- 
tion and  the  same  records  of  broken 
services  and  mains  and  increased  leak- 
age were  recounted  at  both  meetings. 
Many  Indiana  fire  departments  having 
fire  engines  do  not  use  them,  thus 
jeopardizing  the  whole  supply.  Fire 
departments  act  on  the  theory  that  it  is 
easier  to  let  the  water-works  for  the 
whole  city  do  the  work.  Several  other 
papers  on  fire  service  were  presented 
at  the  meeting.  Dow  R.  Gwnnn,  presi- 
dent, Terre  Haute  Water  Co.,  led  a 
round-table   discussion   on   the   subject. 

Coiistructio7i  at  Low  Point.  —  J.  B. 
Marvin,  vice-president,  Frankfort 
Water  Co.,  in  a  round-table  discus- 
sion on  water-works  building  pro- 
grams in  Indiana,  stated  that  the  $800,- 
000  being  spent  on  the  Hammond 
municipal  plant  was  the  largest  work 
under  way.  J.  W.  Toyne,  South  Bend, 
had  written  to  30  cities  asking  for  a 
record  of  contemplated  work.  Not  a 
single  city  had  anything  but  main- 
tenance planned. 

Pollution.  —  The  Calumet  district 
came  in  for  much  discussion,  the  dis- 
tribution of  the  enormous  lake  pollu- 
tion by  the  industrial  plants  being 
noted  in  a  paper  by  L.  A.  Geupel, 
director  water  and  sewage,  Indiana 
SUte  Board  of  Health.  John  C.  Diggs, 
engineer.  State  Department  of  Con- 
servation, is  attempting  to  obtain  a 
yardstick  of  pollution.  He  cited  the 
population  density  of  the  watersheds  of 
the  rivers  of  the  states  as  one  factor. 

Paul  Hansen,  consulting  engineer, 
Chicago,  explained  the  iron-removal 
experiments,  not  yet  concluded,  at 
Benton  Harbor.  An  absorption  tower, 
aerators,  lime  and  alum  treatment, 
sedimentation  and  reaction  chambers 
and  final  filters  are  includetl. 

W.  C.  Mabee.  assistant  chief  engi- 
neer, Indianapolis  Water  Co.,  presented 
design  data  and  unit  costs  on  the 
10-m.g.  reinforced-concrete  reservoir, 
10  ft.  deep,  which  was  built  in  four 
months  last  season  at  a  cost  of  $223,500. 

J.  B.  Man'in  wps  elected  president 
and  C.  K.  Calvert,  Indianapolis,  sec- 
retary-treasurer, for  the  ensuing  year. 


Exhibitors  at  Water  Works 
Convention 

According  to  a  statement  recently 
given  out  by  John  S.  Wardc,  chairman 
of  the  Water  Works  Manufacturers' 
Association,  fortv-ffiur  firms  have  so  far 
signified  their  intention  of  exhibiting 
at  the  American  Water  Works  Asso- 
ciation convention  to  be  held  in  Phila- 
delphia May  15  to  19.  The  majority  of 
the  firms  have  applied  for  booth  space. 
Geortre  McKay,  Jr.,  and  William  D. 
Marshall  form  the  exhibit  committee. 
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Favor  F.  A.  E.  S.  to  Promote 
Engineering  Congress 

( Washini/ton   Correspondence^ 

A  pronounced  feeling  exists  in  engi- 
neering circles  in  Washington  that  the 
proposed  Engineering  Congress  to  be 
held  in  connection  with  the  Philadelphia 
Sesquicentennial  in  1926  should  be  pro- 
moted in  a  national  and  international 
way,  and  that  this  can  be  done  best  by 
the  Federated  American  Engineering 
Societies.  Local  promotion  of  the  con- 
gress would  be  handicapped,  it  is  be- 
lieved, by  the  assumption  that  Phila- 
delphia engineers  naturally  would  be 
inclined  by  the  incidental  benefits  to 
their  city  to  represent  such  a  gathering 
as  certain  to  be  a  momentous  occasion. 
If  the  arrangements  were  handled  by 
the  national  machinery  which  the  or- 
ganizations in  many  branches  of  engi- 
neering have  set  up,  it  is  believed  a 
different  impression  will  be  created. 

Wider  Right  of  Way  for  Indiana 
Highways  Is  Sought 

Owners  of  land  contiguous  to  state 
roads,  which  the  Indiana  state  highway 
commission  wishes  to  widen,  have  been 
asked  again  to  co-operate  with  the  de- 
partment by  moving  back  property  lines. 
Letters  containing  the  request  were 
sent  out  recently  by  Lawrence  Lyons, 
director  of  the  state  highway  commis- 
sion. The  commission,  he  said,  wishes 
to  have  at  least  50  ft.  from  fence  to 
fence.  Mr.  Lyons  said  that  many 
landowners  appreciate  the  value  of  a 
modern  highway  adjacent  to  their  land 
and  are  complying  with  requests  pre- 
viously made. 


Engineering  Societies 


Calendar 


Annual   Meetings 


NATIONAL  FIRE  PROTECTION  AS- 
SOCIATION. Boston,  Mass.  ;  An- 
nual Meeting,  Atlantic  City,  May 
9-11. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  City ;  An- 
nual Convention,  Philadelphia. 
May  15-19. 

AMERICAN  .ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention, Salt  Lake  City,  Utah, 
June   5-7. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  New  York  :  Annu.il 
Convention,  Portsmouth,  N.  H., 
June   21-22. 


The  Ontario  Good  Roads  Association 

held  its  annual  convention  at  Toronto, 
March  1-3.  The  following  officers  were 
elected:  President,  W.  H.  Brown;  vice- 
presidents,  John  Curry  and  George  S. 
Henry;  directors,  F.  A.  Senecal,  J.  E. 
Jamieson,  A.  B.  Rose,  Peter  Ray,  F.  H. 
Richardson,  and  W.  H.  Nugent. 

The  County  Commissioners  Associa- 
tion of  Ohio  held  its  annual  meeting  in 
Columbus  last  week,  at  which  the  fol- 
lowing officers  were  elected:  Allen 
Shale,  Youngstown,  president;  J.  J. 
Zmund,  Cleveland,  first  vice-president; 
J.  F.  Booth,  Akron,  second  vice-presi- 
dent; Richard  Sinclair,  Columbus,  sec- 
retary; and  John  H.  HinchclifFe,  Lisbon, 
treasurer. 


The  Seattle  Branch,  A.  A.  E.,  elected 
the  following  officers  at  its  annual  meet- 
ing: President,  Majpr  Garrison  Bab- 
cock;  first  vice-president,  J.  W.  A.  Bol- 
long;  second  vice-president,  E.  J.  M. 
Gilman;  third  vice-president,  H.  J.  M. 
Baker;  fourth  vice-president,  W.  J. 
Bennett;  secretary-treasurer,  W.  B. 
Wolfendale. 

The  Denver  Chapter.  A.A.E.,  has 
elected  the  following  officers  for  1922: 
President,  H.  W.  Gardner;  vice-presi- 
dent, 0.  W.  Childs;  secretary,  Joseph 
P.  Arnold;   treasurer,  N.  B.   Hunt. 

The  Lincoln  (Neb.)  Chapter,  A.  A.  E., 
has  changed  the  date  of  the  meeting  at 
which  Edwin  S.  Jarrett  will  speak  from 
April  10  to  April  11. 


Personal  Notes 


L.  P.  L  E  s  s  A  K  D,  formerly  assistant 
sales  manager  for  the  T.  L.  Smith  Co., 
Milwaukee,  Wis.,  has  been  made  dis- 
trict manager  of  the  Chicago  territory 
for  the  H.  W.  Roos  Co.  of  Cincinnati, 
Ohio. 

K.  H.  G  E  D  N  E  Y,  formerly  a  member 
of  the  Gedney  Construction  Co.,  with 
offices  in  Kansas  City,  Mo.,  and  Hast- 
ings and  McCook,  Neb.,  has  organized 
the  K.  H.  Gedney  Co.  in  Hastings,  Neb. 
The  firm  will  specialize  in  building  con- 
struction. 

Edward  A.  Evans,  for  nine 
years  construction  engineer  and  super- 
intendent for  the  T.  A.  Gillespie  Co., 
N.  Y.,  has  been  made  resident  engineer 
on  the  Mountain  Island  Development 
for  the  Catawba  Mfg.  &  Electric  Power 
Co.,  N.  C. 

Clarence  C.  Brown,  formerly 
a  captain  in  the  12th  Engineers,  has 
been  appointed  superintendent  of  con- 
struction foi  Scott  &  White  and  has  full 
charge  of  the  construction  of  a  58-mile 
branch  railroad  for  the  Santa  Fe  in 
western  Kansas. 

Harold  Silcox,  Elizabeth, 
N.  J.,  has  been  appointed  general  su- 
pervisor of  bridges  and  structures  in 
the  construction  division  of  the  state 
highway  commission. 

Charles  D.  Watson  has  be- 
come vice-president  of  the  Watson 
Engineering  Co.,  Cleveland,  Ohio,  suc- 
ceeding H.  R.  Hadlow,  retired. 

R.  L.  Harding  has  been  made 
secretary  of  the  Watson  Engineering 
Co.,  Cleveland,  Ohio,  succeeding  W.  P. 
Brown.  Mr.  Harding  has  been  with 
the  company  as  estimator  and  purchas- 
ing agent  since  his  return  from  France 
in  1919. 

Howard  M.  King,  Assistant  Su- 
perintendent of  Water- Woi'ks,  Spring- 
field, Mass..  since  1910,  has  been  ap- 
pointed superintendent  to  succeed  the 
late  Alfred  E.  Martin.  Mr.  King  was 
in  the  engineei-ing  division  of  these 
works  from  1906  to  1910,  on  the  con- 
struction of  the  Ludlow  filters  and  of 
the  additional  supply  from  Little  River. 

W.  A.  V  A  N  H  o  0  K,  cost  engineer  in 
the  Bureau  of  Valuation  of  the  Inter- 
state Commerce  Commission  has  re- 
signed to  become  chief  engineer  of  the 
Roberts-Pettijohn-Wood  Corp..  account- 
ants and  engineers,  Chicago. 


JohnW.  Reid  has  been  appointed 
city  engineer  of  Detroit,  Mich.,  and 
assumed  his  new  duties  on  March  15 
succeeding  Clarence  W.  Hubbell  who 
resigned  on  March  1  after  several  years 
in  the  employ  of  the  city.  Mr.  Reid  has 
been  connected  with  the  Detroit  Depart- 
ment of  Public  Works  for  22  years,  hav- 
ing held  positions  from  draftsman  to 
chief  engineer  of  the  department  of 
grade  separations.  He  has  been  at  the 
head  of  the  grade  separation  depart- 
ment for  several  years. 

Joseph  L.  Barton,  formerly 
assistant  grade  separation  engineer, 
Detroit,  Mich,  has  been  made  grad« 
separation  engineer  succeeding  John  L. 
Reid,  who  has  been  appointed  city  engi- 
neer of  Detroit. 

Cloyd  M.  Chapman  of  New 
York  City  has  been  appointed  consult- 
ing engineer  for  the  Freeport  Sulphur 
Co.,  to  design  the  sulphur  reclamation 
plant  to  be  built  at  Hoskins  Mound, 
Texas,  a  property  recently  taken  over 
by  the  Freeport  company  from  the 
Texas  Co.  The  Dwight  P.  Robinson 
Co.,  New  York  City,  has  the  contract 
for  the  job. 

W.  H.  Woodbury,  valuation  engi- 
neer for  the  Duluth,  Missabe  &  North- 
ern Ry.  and  the  Duluth  &  Iron  Range 
R.R.,  has  been  elected  president  of  the 
Minnesota  Federation  of  Architectural 
and  Engineering  Societies. 

J.  S.  H  A  z  e  L  T  o  N,  resident  engineer 
for  the  Missouri  State  Highway  De- 
partment in  Webster  County  has  been 
transferred  to  Newton  County. 

R.  E.  Spear,  city  engineer  and  as- 
sistant city  manager  of  Ambridge,  Pa., 
has  resigned. 

D.  E.  Harrington,  assistant  city 
engineer,  Madison,  Wis.,  has  resigned 
to  enter  the  engineering  and  contract- 
ing business. 

William  N.  Ryerson  has  re- 
signed as  general  manager  of  the  Great 
Northern  Power  Co.,  Duluth,  Minn.,  to 
enter  the  engineering  field  in  New  York 
City. 

B.  C.  B  R  e  N  N  a  N,  city  engineer  of 
Kenosha,  Wis.,  has  resigned  to  enter 
the  road-contracting  business. 

R.  W.  Barrow,  has  been  chosen 
building  inspector  of  Meriden,  Conn.,  a 
position  recently  instituted. 

Samuel  E.  Duff,  consulting  en- 
gineer, has  been  elected  president  of  the 
Memphis  Steel  Construction  Co.,  Pitts- 
burg, Pa.,  succeeding  A.  C.  Hunt. 

Prof.  C.  C.  Williams  has  been 
named  head  of  the  civil  engineering 
department,  Universitv  of  Illinois,  suc- 
ceeding Prof.  I.  O.  Baker.  Prof.  Wil- 
liams served  formerly  as  professor  of 
civil  engineering  at  the  University  of 
Kansas.  He  was  graduated  from  Illi- 
nois  in   1907. 


Business  Notes 


A.  P.  Blackstead,  formerly 
chief  engineer  of  the  Camden  Iron 
Works,  Camden,  N.  J.,  and  prior  to  that 
hvdraulic  engineer  with  the  Henry  R. 
Worthington  Co..  N.  Y.,  has  joined 
the  engineering  staff  of  the  Dayton 
Dowd  Co. 
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J.  W.  W  u  N  s  c  H  and  C.  V.  T  E  R- 
K  U  I  L  E  have  organized  the  firm  of 
Wunsch  &  TerKuile,  Brooklyn,  N.  Y., 
selling  agents  for  manufacturers  of  ma- 
terials-handling machinery  and  indus- 
trial and  engineering  equipment. 

The  Lakewood  Engineer- 
ing Co.,  Cleveland,  Ohio,  announces 
that  the  Contractor's  Trad- 
ing C  o.,  I  n  c.  will  handle  their  build- 
ing-construction equipment  exclusively. 

Sandvik  Steel,  Inc.,  an- 
nounces the  consolidation  of  its  general 
steel  and  steel-belt  conveyor  depart- 
ments, with  W.  D.  Thomas  formerly 
manager  of  New  York  Export  Sales — 
American  Mill  Co.  as  president  and 
general  manager. 

The  Barber  Asphalt  Pav- 
ing Co.  announces  that  the  name  of 
the  firm  will  after  March  31,  1922  be 
changed  to  the  Barber  Asphalt  Co.  The 
change  involves  no  alteration  in  the 
organization  or  obligations  of  the  com- 
pany. 

W.  C.  Allen,  former  manager  of 
the  Philadelphia  branch,  Black  & 
Decker  Co.,  has  been  made  branch  man- 
ager of  the  Chicago  territory  which 
takes  in  Wisconsin,  Illinois,  Missouri, 
Iowa,  Minnesota  and  North  Dakota, 


Obituary 


Daniel  L.  Norris,  construction 
engineer,  who  has  been  with  the  George 
A.  Fuller  Construction  Co.  since  1900 
died  at  his  home  in  Newark,  N.  J., 
March  23.  He  supervised  the  building 
of  the  Commodore,  Biltmore  and  Plaza 
hotels,  New  York  City,  and  subse- 
quently went  to  Japan  where  he  or- 
ganized the  oriental  branch  of  the  Ful- 
ler Co.  and  built  some  of  the  first 
modern  office  buildings  and  hotels  in 
Tokio,  Yokohama  and  Osaki. 

Henry  P.  N  a  w  n,  president  of 
the  Hugh  Nawn  Construction  Co.  Bos- 
ton, Mass.,  died  suddenly  on  March  29, 
at  Gilboa,  N.  Y.,  where  he  was  living 
while  his  firm  was  constructing  a  large 
dam  to  furnish  additional  water  supplv 
for  New  York  City.  He  was  born  in 
Roxbury,  Mass.  in  18.58  and  entered  his 
father's  company  soon  after  his  gradu- 
ation from  the  Roxbury  schools,  re- 
maining with  the  firm  until  his  death. 
Among  the  many  contracts  which  his 
company  executed  were  the  construction 
of  East  Boston  Tunnel,  the  Cambridge 
tunnel  and  stations,  and  other  tunnel 
sections  in  Boston  subways;  the  ship- 
'■ards  and  docks  at  Hog  Island,  and 
'i'-  government  proving  grounds  at 
ituate. 

Major  WilburFi.skForter, 
tired  member  of  the  firm  of  FokUt  & 
'  "-ighton,  died   at   hi."*  home   in    Xash- 
lle,  Tenn.,   March  27.     He  was   born 
Massachusc'tts  but  went  to  Tennes- 
ce  shortly  before  the  Civil  War,  where 
hi«  engineering  training  enabled  him  to 
render    valuable    services    to    the    Con- 
federate   forces     in     laying    out     Fort 
Donelson  and  planning  lines  of  defense. 
After    the    war    Major    Fo.ster    became 
city  engineer  of  Nashville  holding  that 
position    for   a    number   of   years.     In 
1884  he  joined  with  R.  T.  Creighton  in 
forming    an    engineering    partnership 


which  lasted  until  his  retirement  in 
1909. 

Harry  Dean  Bush,  64  years 
old,  general  superintendent  of  the  Car- 
negie Steel  Co.,  Baltimore,  Md.,  died  on 
March  15  at  his  home  in  Baltimore.  He 
was  a  native  of  Springfield,  Mass., 
where  he  had  been  civil  engineer  at  the 
bridge  works  of  R.  F.  Hawkins.  Later 
he  was  bridge  engineer  for  the  North- 
ern Pacific  R.R.  and  served  for  a  year 
as  assistant  engineer  in  the  office  of 
George  S.  Morrison,  N.  Y.  He  then  be- 
came superintendent  for  the  Dominion 
Bridge  Co.,  Ltd..  Montreal,  and  came  to 
Baltimore  in  1903  as  vice-president  and 
manager  for  the  Baltimore  Bridge  Co. 

A  L  B  E  R  T  W.  Moore,  64  years  old, 
a  resident  of  Indianapolis  and  widely 
known  in  Indiana  for  his  work  on  state 
and  county  bridges,  died  recently  at  the 
home  of  his  son  at  Fort  Worth,  Texas. 
Mr.  Moore  was  director  of  the  Lafay- 
ette Engineering  Co.  and  had  been  in 
the  contracting  business  for  more  than 
twenty  years. 


Equipment  and 
Materials 

Oxy- Acetylene  Torch  Welds 

Cast-iron  Tar  Kettle 

The  Oxweld  shops  in  Chicago  call  at- 
tention to  the  welding  of  a  13-ton  cast- 
ii'on  tar  kettle,  8  ft.  in  diameter  by 
8J  ft.  in  height,  with  a  flange  and  wall 
thickness  of  23  in.  There  were  two 
ruptures,  one  break  extending  through 
the  rim  down  into  the  body  of  the 
kettle  for  a  distance  of  18  in.,  and  one, 
similar  in  character,  about  26  in.  long. 
The  position  and  nature  of  the  frac- 
tures were  such  that  ordinary  procedure 
in  preparing  the  casting  for  welding 
could  not  be  followed.  "The  application 
of  pre-heat  presented  an  unusual  prob- 
lem, owing  to  the  necessity  for  keeping 
the  kettle  in  an  upright  position.  To 
aflTord  a  base  for  a  temporary  furnace, 
empty  carbide  cans  were  piled  up  to 
a  point  just  below  the  lowest  zone  re- 
quiring  pre-heat,    a    thin    covering    of 


light-gage  steel  sheets  was  provided, 
and  the  furnace  of  fire  brick  was  set 
up  on  the  sheeting.  Had  it  been  pos- 
sible to  employ  customary  preparation, 
it  is  estimated  that  there  might  have 
been  a  having  of  approximately  40  per 
cent  in  time  on  the  job  as  a  whole. 
The  smaller  crack  was  welded  in  8 
hours,  and  the  larger  one  in  114  hours, 
the  work  being  done  by  a  crew  of  three. 
The  net  saving  to  the  roofing  company 
wa;    $1,200.     The  job  took   three  days. 


Batch -Box  Car  of  New  Design 

A  new  design  of  industrial  railway  car 
to  carry  two  batch  boxes  of  33  cu,ft, 
capacity  for  concrete  road  construction, 
has  been  developed  by  the  Koppel  Indus- 
trial Car  &  Equipment  Co.,  Koppel,  Pa, 
Two  particular  features  are  the  V- 
shaped  separator  between  the  seats  for 


the  boxes,  and  a  locking  device  which 
prevents  the  uncoupling  of  the  cars 
without  the  removal  of  the  coupler  pin, 
A  brake  acting  on  all  four  wheels  is 
operated  by  a  treadle  or  foot  lever.  The 
car  has  a  frame  of  6-in.  ship  channels 
mounted   on    14-in.   cast-steel   wheels. 


Gasoline  Lift  Truck 

A  gasoline  elevating-platform  truck 
is  being  manufactured  by  the  Clark 
Tructractor  Co.,  Buchanan,  Mich.  The 
loading  platform  is  26  x  .54  in.  and 
will  elevate  its  load  of  4,000  lb.  from  a 
minimum  of  11  in.  to  a  maximum  of  16 
in.  from  the  floor  in  eight  seconds. 
Automatic  stops  provide  for  both  up 
and  down  limits  and  elevation  can  be 
stopped  by  hand  control  lever  at  any 


point.  The  lifting  mechanism  is  op- 
erated by  hydraulic  pressure.  Power 
for  locomotion  and  for  elevating  the 
load  is  derived  from  a  1.5-h,p.  4-cylinder 
tractor  engine.  The  engine  is  mounted 
at  the  rear  in  a  closed  compartment 
containing  transmission,  governor,  vac- 
uum tank,  radiator,  etc.  The  total 
weight  of  the  truklift  ready  for  service 
is  2,500  lb.;  the  over-all  length  is  107 
in.,  the  width  35J  in.  and  height  51  in. 


Out -of -t  he-Ordinary 
Trade  Publications 

An  instruction  book  for  centrifugal 
pump  users  and  operators  has  been 
prepared  by  the  Worthington 
Pi' MP  &  MArHiNERY  Corpor- 
ation, of  New  York.  Erection  and 
installation  are  described  and  curves 
are  given  of  head,  capacity,  and  effi- 
ciency. A  new  cur\'e  shows  the  maxi- 
mum water  temperature  allowable  for 
different  suction  lifts. 

A  notable  pamphlet  on  wood  car  con- 
struction is  published  by  the  SOUTH- 
ERN Pine  Association,  New 
Orleans,  La.  Car  development,  storage 
and  handling  of  car  lumber,  preserva- 
tive treatment  of  car  lumber  and  the 
properties  of  Southern  yellow  pine  as 
car   material    are    treated   separately. 

A  manual  for  storing  and  seasoning 
cross-ties,  both  treated  and  untreated, 
has  been  publishe<l  in  a  K.-pnge  pam- 
phlet by  the  C  E  N  T  t'  R  V  W  o  o  D  P  R  E- 
SERVING  Co.,  Pittsbureh.  Pa. 


588 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  14 


Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


March  Contracts  Largest 
in  Two  Years 

Total  of  $191,782,262  Represents  Double 

the  Volume  of  Work  Contracted 

for    in    March,    1921 

The  value  of  contracts  let  during 
the  month  of  Mai'ch,  as  reported  in 
Engineering  Netvs-Record,  attained  the 
high  total  of  $191,782,262,  the   largest 


However,  the  amount  of  street  and 
load  work  put  under  contract  during 
the  past  month— $46,.369,788— has  only 
been  exceeded  once  since  Jan.  1,  1920. 
The  only  figure  exceeding  that  within 
the  past  two  years  was  recorded  in 
June,  1921— about  $56,000,000. 

Another  class  of  building  which  has 
shown  remarkable  gains  is  miscella- 
neous buildings,  which  includes  churches, 
educational   buildings,   bank   and    office 


states  have  crystallized  their  road-con- 
struction ideas  within  the  past  year  and 
it  is  apparent  that  well-balanced  pro- 
grams are  being  put  under  contract 
early  in  the  construction  season. 

The  road-construction  season  prom- 
ises the  greatest  activity  that  has  yet 
been  seen,  for  but  few  of  the  larger 
road-building  states  have  really  started 
letting  their  contracts.  Volume  this  year 
will  probably  double  1921  contracts. 


Engineering  News-Record 

Construction  Cost 

Index  Number 

April,  1922 .164.72 

March,   1922 .162.04 

April,   1921 . .  .213.07 

Peak,  June,  1920 273.80 

1913    , .  .100.00 

Engineering  News-Record's  Construction  Cost  Index 
Nur-.ber  is  2.68  points  higher  than  last  month,  due  to 
the  recovery  in  steel  and  to  a  slight  adjustment  in 
the  cement  price  in  the  Middle  West.  Structural  shapes 
now  sell  for  $1.50  per  100  lb.,  against  $1.40  a  month  ago. 
Although  the  tendency  of  lumber  is  down,  a  new  price 
has  not  yet  been  announced  in  the  New  York  market. 
Average  hourly  rate  for  common  labor  remains  at  43c. 
Thus,  general  construction  cost  is  23  per  cent  cheaper 
than  one  year  ago  and  40  per  cent  under  the  peak;  it 
is  65  per  cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

March,  1922  202 

February,  1922  100 

March,  1921 , .  88 

1913  100 

Yearly 

1921  (entire  year) 88 

1920  (entire  year) 91 

1913  100 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  202  for  the  month  of  March,  and  88  for 
the  whole  of  1921,  as  against  100  for  1913.  This  means 
that  the  actual  volume  of  construction  in  1921  (not 
the  mere  money  value  of  the  contracts  let  that  year) 
is  12  per  cent  under  the  volume  of  construction  for  1913. 
Our  monthly  volume  number,  202  for  March,  1922,  is 
really  the  increment  of  construction,  and  indicates  the 
rate  at  which  contracts  are  being  let  as  compared  with 
1913  awards.  It  must  be  borne  in  mind,  however,  that 
contracts  awarded  in  March  include  the  New  York-New 
Jersey  vehicular  tunnels,  about  $19,000,000. 


figure  that  has  been  recorded  since 
April,  1920.  This  figure  is  the  actual 
money  value  of  the  contracts  let.  If 
converted  into  volume  of  construction 
it  represents  double  that  put  under  con- 
tract during  -the  corresponding  month 
of  1921  and  also  double  the  volume  for 
a  representative  month  of  1913.  In 
actual  money  value  March,  1922,  ex- 
ceeded March,  1921,  and  March,  1920, 


buildings,  lofts,  apartment  houses,  etc. 
The  total  money  involved  in  contracts 
for  this  class  was  $89,648,848,  a  figure 
which  has  not  been  approached,  ex- 
cept in  April  of  1920,  since  Jan.  1,  1920. 
The  figure  for  April,  1920,  was  then 
only  $1,000,000  more  than  was  recorded 
during  the  past  month. 

Another    feature    of   the   analysis    of 
contracts  let  during  the  past  month  is 


CONTRACTS  LET  IN  MARCH  OF  1920,  1921  AND  1922 
Classification 
Waterworks . 

Bridges 

Excavation,  dredging '. 

Streets,  roads 

Industrial ' 

Bxiildings 

Federal  government 
Miscellaneous 

Total $148,123,161 


March  ^920 

March  1921 

March  1922 

$2,213,262 

$2,028,055 

$1,199,221 

1,283,227 

2,862,131 

3,440,556 

2.236,661 

1,443,060 

1,151.391 

3,151,151 

1,625,690 

608,034 

26,220,967 

25,880,109 

46,369,788 

48,861,832 

15,032,130 

16,179,957 

47,541,078 

56,520,231 

89,648,848 

1,483,605 

3,590.617 

7,796.122 

15,129,378 

4,231,823 

25.388,345 

$148,123,161 

$113,213,846 

$191,782,262 

by  approximately  $78,000,000  and  $44,- 
000,000,  respectively. 

Three  large  contracts  swelled  the 
total  considerably,  these  being  the  con- 
tract for  the  construction  of  the  vehic- 
ular tunnels  under  the  Hudsor  River 
in.  New  York  City,  a  $19,000,000  job;  a 
$4,000,000  highway  job  in  Maricopa 
County,  Arizona;  and  a  contract  let  by 
the  federal  government  for  the  recon- 
ditioning of  the  steamship  "Leviathan" 
which  is  estimated  to  cost  in  excess  of 
$6,000,000. 


the  fact  that  industrial  construction  is 
coming  to  the  front.  The  money  in- 
volved in  this  class  of  construction  is 
in  excess  of  $16,000,000,  a  figure  which 
has  not  been  reached  since  December, 
1920.  There  is  a  particular  trend  in 
this  class  of  construction  toward  the 
building  of  large  plants. 

Of  particular  interest  in  analyzing 
street  and  road  contract  figures  is  the 
fact  that  an  unusual  amount  of  con- 
struction is  being  put  under  contract 
in  the  southern  states.     The  southern 


Car  Surplus,  Shortage  and 
Freight  Loading 

Loading  of  revenue  freight  continues 
to  show  improvement,  the  total  for 
week  ending  Mar.  11  being  829,128 
cars,  a  gain  of  25,873  cars  over  the  pre- 
ceding week.  Contrasted  with  corre- 
sponding week  in  1921  it  is  an  increase 
of  128,688  cars,  and  with  1920  of 
9,799  cars.  In  making  comparisons 
with  1921,  however,  it  should  be  stated 
that  loading  remained  at  a  compara- 
tively low  figure  during  the  first  three 
months  of  that  year  due  to  the  prevail- 
ing industrial  depression,  while  in  1922 
there  has  been  a  consistently  upward 
trend. 

Bliscellaneous  loading,  which  includes 
manufactured  products,  fertilizer,  and 
construction  and  building  materials, 
continues  to  show  the  largest  improve- 
ment, showing  an  increase  of  11.707 
cars  over  the  week  ending  Mar.  4, 
and  25,796  cars  compared  with  the 
week  ending  Feb.  11. 

Serviceable  surplus  cars  totaled  216.- 
661  for  the  week  ending  Jlar.  15,  a 
reduction  of  7,185  cars  from  the  pre- 
vious week.  Classified,  there  were  89,- 
356  box  cars  and  79,803  coal  cars; 
balance  miscellaneous.  Coal  car  sur- 
plus decreased  6.661  cars  from  the 
preceding  week,  while  box  cars  in- 
creased 382.  This  is  the  first  increase 
in  box-car  surplus  since  early  January. 
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North  Carolina  Lets  Road  Work 
Costing  $3,329,000 

During  February  the  North  Carolina 
State  Highway  Commission  placed 
under  contract  eight  bridges  and  212.14 
miles  of  state  highway  at  a  total  cost, 
(exclusive  of  the  usual  10  per  cent  for 
engineering,  contingencies,  etc.)  of  $3,- 
328,950.  Of  this  72.88  miles  were  of 
hard-surface  type,  i.e.,  plain  concrete, 
reinforced  concrete,  or  some  type  of  as- 
phalt on  a  5-in.  concrete  base.  The 
pavement    widths    were    about    equally 


divided  between  16  ft.  and  18  ft.  These 
72.88  miles  will  cost  $2,160,380  to  con- 
struct, the  average  cost  per  mile  being 
$29,643,  which  includes  all  necessary 
grading,  draining,  clearing,  small 
bridges  and  culverts,  etc.  There  were 
12.71  miles  of  penetration  macadam,  to 
cost  $253,640  or  $19,956  per  mile. 

The  remaining  126.55  miles  consisted 
of  earth,  sand-clay  and  gravel  roads, 
and  will  cost  $709,050  or  $5,603  per 
mile.  These  roads  will  be  hard-sur- 
faced, probably  in  1923.  The  eight 
bridge  projects  let  will  cost  $205,880. 


The  above  work  comprised  34  pro- 
jects for  which  391  bids  were  received. 

Arkansas  County  Plans 

Road  Work 

Road-construction  plans  for  District 
10,  Pulaski  County,  Ark.,  have  been 
completed  by  D.  A.  MacCrea,  engineer 
for  the  board,  and  it  is  e.xpected  that 
work  will  begin  in  the  late  spring.  The 
completion  of  the  roads  in  this  district 
will  connect  Little  Rock  with  adjoining 
counties  in  six  directions.     Two  other 


Labor  Rates  and  Conditions  Throughout  the  Country 


Despite  certain  local  adjustments  the 
average  common  labor  rate  for  the  en- 
tire country  remains  at  43c.  per  hr.  In 
localities  where  common  laborers  are 
unorganized  wages  have  reached  a  min- 
imum of  15c.  per  hr.  Residence  build- 
ing in  Atlanta  is  particularly  active  at 
present;  building  permits  aggregating 
$2,000,000  for  the  month  of  March,  in- 
cluding a  $900,000  apartment  house. 
Pick-and-shovel  men  in  Atlanta  receive 
a  flat  rate  of  20c.  as  against  20c.(S)25c. 
per  hr.  last  month.  In  Dallas  common 
laborers  have  been  reduced  to  25c., 
from  35c.(3)45c.  per  hr.  St.  Louis 
quotes  a  revised  wage  scale  effective 
April  1,  or  95c.,  for  carpenters  as 
against  $1.25;  69c.  for  hod-carriers,  re- 
duced from  85c.,  and  $1.06J  for  pile- 
drivers  and  structural  ironworkers  as 
compared  with  $1.25  per  hr.  last  month. 
San  Francisco  common  labor  rates  have 
dropped  from  471c. @56c.  to  47Jc.(§)50c. 
per  hr.  Philadelphia  reports  present 
rates  for  common  labor  in  building  op- 
erations at  25c.(S)35c.  per  hr.  for  non- 
union men;  the  union  wage  scale  re- 
mains at  50c.(3)60c.  per  hr.  for  this 
grade  of  work.  Cleveland  wage  rates 
are  nominal  pending  settlement  of 
strike  difficulties. 

The  New  Orleans  wage  schedule  re- 
mains unchanged,  but  all  classes  of 
labor  show  a  tendency  to  work  for  less 
than  the  standard  rates.    On  small  con- 


struction jobs  carpenters  will  accept  70c. 
@75c.  per  hr.  as  against  the  regular 
scale  of  88c.  The  big  contractors  main- 
tain the  union  scale  and  the  three 
crafts  that  the  general  contractors  di- 
rect are  carpenters,  hoisting  engineers 
and  piledrivers;  other  crafts  being 
handled  by   sub-contractors. 

Minneapolis  reports  unemployment 
still  prevalent  and  common  laborers 
willing  to  woi-k  at  considei-ably  less 
than  the  established  rate  of  40c.@50c. 
per  hr.;  employment  in  such  cases  be- 
ing short  and  intermittent.  County 
Commissioners  have  fixed  labor  rates 
for  the  season  as  follows:  common  la- 
bor on  county  roads  50c.,  foreman  65c., 
teams  90c.  per  hr. 

The  lowest  current  pay  scale  for  un- 
organized common  labor  is  that  ob- 
taining in  Birmingham.  Hod-carriers 
receive  15c.@25c.  as  against  25c.  per 
hr.  and  common  laborers  15c.  as  com- 
pared with  15c.@25c.  per  hr.,  one  month 
ago.  Although  the  union  scale  for  car- 
penters is  75c.  the  open  shop  range  of 
pay  is  50c.(«)60c.  and  down  to  35c.  per 
hr.  The  union  rate  for  structural  iron- 
workers is  $1,  but  men  are  obtainable 
at  50c.  per  hr.  under  open  shop  condi- 
tions. 

A  somewhat  slow  but  steady  im- 
provement, in  general  business  condi- 
tions, is  under  way  in  New  York.  Al- 
though  wage   agreements   between   the 


Building  Trades  Employers'  Associa- 
tion, the  Building  Trades  Council  and 
those  representing  the  public  have  not 
as  yet  been  entered  into,  building  activi- 
ties this  year  are  somewhat  better  than 
normal.  Gradual  improvement  in  un- 
employment is  also  noticeable,  particu- 
larly in  the  iron,  steel  and  metals 
industries. 

Labor  rates  in  Syracuse,  applying 
on  the  eight  building  trades  recently 
under  arbitration,  have  been  established 
for  the  year  1922  as  follows: 

(Per  Hour)      1921         1922 

Carpenters $1.00      $0.90 

Lathers 1.00         0  85 

Bricklayers 1.12!        105 

Cement  finishers 

Hoisting  engineers 

Sheet  metal  workers 

Stenmfitters      

Marble  workers 


1.00 
1.00 
1.00 
1.12! 

1.06: 


0.85 
0.85 
0  90 


Current  wage  rates  in  Cincinnati  ex- 
pire May  1,  1922.  Cincinnati  is  ex- 
periencing a  shortage  of  hod-carriers 
and  plasters  with  other  trades  plen- 
tiful. 

Favorable  weather  conditions  during 
the  month  just  past,  have  visibly  in- 
creased the  number  of  employed  in  Den- 
ver and  vicinity. 

Detroit  reports  an  increase  in  the 
number  of  employed  in  the  building 
trades  and  a  general  revival  of  con- 
struction activities. 


Labor  plentiful,  all  classis. — Higher  rates  indicated  by  -|-.  decreases  by- 


Cities 
Atlanta 
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layers 
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90 

.95 
1    10 
I  04 
1  00 
1  00 

,80(5   ,90 
1.00 

1.00 
.80 
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Carriers 
SO.  30 
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80 
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.77J 
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1  07  J 

.87J 

50 
80 
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1.00 
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,95 
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1  00 
.80 

5s 
1.00 
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90 
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.40 
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.72- 
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\>A\a-, 
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1  00 

.571 
-.25 

1..17J 

.35®  40 

Detroit 

1  00 

..■iO 

Kanias  Cirv      

1  07i 

.70 

I   25 

.5f@  621 

Mmticapolis 

]  'ontreal 

'■ew  Orleans 

New  York 

100 
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1.25 
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.75 
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30 
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Seaule ;.... 
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50 
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county  roads  are  already  paved  and  one 
more  partly  finished,  giving  the  capital 
city,  in  the  center  of  the  county  and  the 
state,  a  hub-like  appearance  on  the  map 
of  paved  highways,  with  nine  paved 
roads  to  the  county  line  as  spokes. 

Recommend  Paving  in 
Indianapolis 

Recommendations  for  paving  46 
streets  and  122  alleys  in  Indianapolis  at 
an  estimated  cost  of  more  than  $1,000,- 
000  has  .been  made  to  the  board  of 
public  works  in  a  report  submitted 
by  Martin  J.  Hyland,  street  commis- 
sioner. The  cost  would  be  met  by  the 
owners  of  property  on  the  streets  and 
alleys    improved. 

John  L.  Elliott,  city  engineer,  esti- 
mated that  the  cost  of  improving  the 
alleys  in  the  list  recommended  would 
be  about  $732,000,  while  the  cost  of  im- 
proving the  forty-six  streets  would  be 
about  '$460,000. 

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for  in  Construction  News,  pp.  151  @  166, 
are  the  following: 

A  high  school  at  Hartford,  Conn., 
$1,500,000. 

A  college  addition  at  New  York  City, 
$1,000,000. 

An  apartment  building  at  Philadel- 
phia, Pa.,  $1,000,000. 

An  office  building  at  Lafayette,  Ind., 
$1,000,000. 


Cost  Distribution  on  Cleveland 
House  Construction 

This  tabulation  of  labor  disti-ibution 
was  computed  by  The  Cleveland  Hous- 
ing Co.  from  costs  of  more  than  one 
hundred  five-  and  six-room  frame 
dwellings  built  during  1920  and  1921 
in  Cleveland.  W.  W.  Dibrell,  superin- 
tendent of  construction  for  the  com- 
pany, calls  attention  to  the  fact  that 
the  masonry  and  carpentry  items  are 
noticeably  higher  in  1921  than  in  1920, 
despite  the  wage  cuts  in  the  building 
crafts  early  in  1921.  Mr.  Dibrell  says: 
"This  is  accounted  for  by  the  severe 
letting  up  of  work  early  in  1921  and  the 
fact  that  sub-contractors,  keen  for  new 
work,  bid  on  a  very  small  margin,  much 
lower  than  in  1920." 


Rehearing  of  Hardwood 
Case  Asked 

Rehearing  of  the  open-price  associa- 
tion practice  or  a  modification  of  the 
decree  in  the  hardwood  lumber  case  to 
permit  of  the  collection  and  dissemina- 
tion of  production,  sales  and  stock  re- 
ports has  been  requested  of  the  U.  S. 
Supreme  Court  in  a  petition  filed  by 
the  American  Column  and  Lumber  Co., 
the  defendants  in  the  recent  suit  in 
which  the  Court  decided  the  practice 
was  illegal  because  in  violation  of  the 
anti-trust  law.  The  lumber  interests 
base  their  request  on  misinterpretation 
of  certain  phases  of  the  case,  and  maka 
general  denial  of  the  conclusions  of  the 
court  that  the  purpose  of  the  practice 
employed  by  the  lumber  interests  was  • 
to  curtail  production  or  enhance  prices. 


Excavating. 

2,8 

2,8 

2,3 

2.3 

Masoiirv... 

11.4 

7.4 

4.0 

13,8 

8.6 

i>.l 

46.0 

25.0 

21.0 

50.0 

28.0 

22. U 

Roofing. . .  . 

1.4 

.9 

,5 

14 

.8 

.6 

Plaster 

8.5 

4,  1 

4.4 

6,6 

Painting.  .  . 

5.0 

1.4 

3  6 

4  8 

1.3 

i.i 

Plumbing. . 

13.6 

1  18 

1.8 

10,4 

9.0 

1.4 

Electrical 

Work. . . . 

2.8 

2.3 

.5 

1.8 

1,4 

.4 

Heating — 

3.4 

2.5 

.9 

2.9 

2.1 

.8 

Sheet  Metal 

.8 

.5 

.3 

1.3 

1.2 

,  1 

Decorating. 

1.3 

.3 

1.0 

Miscel 

3.0 

2.7 

.3 

3.5 

3.0 

.i 

Total....   100.0     58.9     41.1    100  0     59.0     41.0 


Large  Contracts  Let 

Among  this  week's  announcemtnts 
of  contracts  awarded  in  Construction 
News,  pp.  151@166,  are  the  following 
large  projects:  A  15-.story  hotel  at 
Philadelphia,  Pa.,  to  J.  R.  Wiggins  & 
Co.,  Otis  Bldg.,  $3,000,000;  a  17-story 
office  building  at  Indianapolis,  Ind.,  to 
the  Bedford  Stone  &  Constr.  Co., 
Fletcher  Savings  &  Trust  Bldg.,  $1,225,- 
000;  a  21-story  office  building  at  Chi- 
cago, 111.,  to  Thompson-Starrett  Co., 
175  West  Jackson  Blvd.,  $2,000,000;  a 
hotel  at  Berkeley,  Cal.,  to  Lindgren  & 
Co.,  Monadnock  Bldg.,  San  Francisco, 
$1,000,000. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Marine* 


Pig  Iron — Slight  advance  in  No.  2 
foundry  iron  in  several  important  cen- 
ters.    Market  firmer  in   tone. 

Railway  Supplies — Maximum  quota- 
tions on  light  rails  down  $1  per  ton 
f.o.b.  Pittsburgh;  downward  tendency 
in  the  Chicago  market.  Standard 
spikes,  sec.'^ion  angle  bars  and  track 
bolts  down  at  Pittsburgh  and  Birming- 
ham mills. 

Pipe — Cast-iron  pipe,  4-in.,  down  20c. 
in  New  York  ,ind  $1  in  Birmingham. 
Drop  of  $2.50  in  4-in.  and  $3.50  per  ton 
in  6-in.  pipe  in  St.  Louis.  Market  ex- 
pected to  stiffen  unless  pig  iron  prices 
decline.  Slight  drop  in  sewer  pipe  in 
Birmingham,  Boston  and  Cincinnati;  up 
in  Philadelphia. 

Road  and  Paving  Materials — Road 
oils  down  ic.  per  gal.  in  New  York. 
Asphalt  in  packages  down  50c.  in  De- 
troit, $1.50  in  Chicago  and  $4  in  Cin- 
cinnati; advance  of  $3.50  in  Seattle  and 
$1  per  ton  in  Atlanta.  Buik  asphalt 
down  55c.  in  Minneapolis,  $1  in  Detroit, 
$1.50  in  Chicago  and  $4  in  Cincinnati; 
up  $5  per  ton  in  St.  Louis.  Dressed 
paving  stone,  4x8x4,  $3.20  as  against 
$3.25  in  Chicago  and  $3.35  as  com- 
pared wth  $3.25  per  sq.  yd.  in  St. 
Louis.  Wood  blocks  down  21c.  in  At- 
lanta and  20c.  per  sq.yd.  in  Cincinnati. 

Sand,  Gravel  and  Crushed  Stone — 
Gravel  up  25c.  in  Dallas  and  down  12iC. 
per  cu.yd.  in  Cincinnati.  Sand  down 
20c.  in  St.  Louis  and  26c.  per  cu.yd.  in 
Cincinnati.  Crushed  stone,  1^-in., 
quoted  $1.65;  3-in.  at'  $1.75  in  New 
York  as  against  $1.75@$1.85  per  cu.yd., 
one  month   ago.     Crushed   stone. .  i'-in.. 


down  20c.  in  Dallas  and  33c.  per  cu.yd. 
in  Cincinnati. 

Lime — Common  lump  lime  quoted  in 
New  York  at  $2.75@$3.18  as  against 
$2.75  @$3.48  and  lump  finishing  lime  at 
$3.68  as  compared  with  $3.68@$3.98 
per  bbl.  (280-lb.  net)  one  month  ago. 
Hydrated  finishing  lime  down  $5  in 
Montreal;  hydrated  common  dovm  $1  in 
Boston  and  $3.50  per  ton  in  Atlanta. 
Lump  finishing  lime  down  5c.  and  com- 
mon lump  10c.  per  bbl.  (180-lb.  net)  in 
Boston. 

Cement — Natural  cement  (Utica) 
$1.77  as  against  $1.93  per  bbl.  in  Cin- 
cinnati; Rosendale  cement  at  80e.  com- 
pared with  85c.  per  bag  in  Boston,  last 
month.  New  York  quotes  poriiand 
cement  at  $2.30  as  against  $2  alongside 
dock  and  at  $2.40  as  compared  with 
$2.30  per  bbl.  delivered,  one  month  ago. 
Cement  down  20c.  in  New  Orleans  and 
15c.  per  bbl.  in  Dallas.  Mill  prices  un- 
changed. 

Structural  Material  —  Structural 
shapes,  plates  and  bars  quoted  at  $1.50, 
f.o.b.  Pittsburgh,  quotations  of  $1.40@ 
$1.45  per  100  lb.  having  almost  disap- 
peared from  the  market.  Shapas  and 
plates  quoted  in  New  York  at  $2.48  as 
against  $2.63,  and  in  St.  Louis  at  $2.57* 
as  compared  with  $2,721  per  100  lb.  at 
warehouse.  Reinforcing  bars  in  New 
York  $2.38  as  against  $2.53  per  100  lb. 
Sti'uctural  rivets  and  wire  nails  decline 
in  Pittsburgh  and  St.  Louis.  Expended 
metal  lath  down  in  Chicago;  up  in  St. 
Louis.  Steel  sheet  piling  quoted  at 
$1.75  as  against  $1.80  per  100  lb.  f.o.b. 
Pittsburgh. 


Brick     and     Hollow     Tile — Common 

brick  in  New  York  $16@$16.50  as 
against  $18  per  1,000,  wholesale,  along- 
side dock,  one  month  ago.  Down  $1 
in  St.  Louis  and  Birmingham  and  $2 
in  Denver  and  Cincinnati;  up  15c  in 
Dallas  and  75c.  in  Atlanta.  Hollow 
tile  advances  slightly  in  Cincinnati  and 
Seattle;  declines  in  Boston,  New  Or- 
leans, Montreal  and  Birmingham. 

Lumber — Drop  of  $1  per  M.  ft.  b.  m. 
in  Douglas  fir  No.  1  common  at  San 
Francisco  and  $2  in  long  leaf  yellow 
pine  at  Chicago;  fir  advances  $1,  spruce 
$2,  pine  $3  and  hemlock  $3.50  per  M. 
ft  in  Philadelphia.  Lumber  prices  de- 
cline in  Cincinnati,  New  Orleans,  At- 
lanta, Montreal,  Minneapolis,  Dallas 
and  Seattle. 

Scrap — Advance  of  $1.50  per  ton  on 
iron  and  steel  scrap  in  New  York  mar- 
ket. St.  Louis  prices  advance  $1@$1.50, 
excepting  cast  borings,  which  drop  25c. 
per  net   ton. 

Manila  Rope — Advance  of  Ic.  in  At- 
lanta; drop  of  lie.  in  New  York,  Jc. 
in  Philadelphia  and  New  Orleans  and 
Ic.  per  lb.  in  St^  Louis. 

Explosives — Dynamite,  40  per  cent 
gelatin,  dowTi  2c.  in  Los  Angeles,  Ic 
in  Birmingham  and  lie.  per  lb.  in  Phil- 
adelphia; 60  per  cent,  gelatin  declines 
3c.  in  Los  Angeles,  Jc.  in  Cincinnati, 
3c.  in  Birmingham  and  13c.  per  lb.  in 
Philadelphia. 

Linseed  Oil — Prices  again  declining. 
New  York  quotes  82c.@83c.  as  against 
87c.  and  Chicago  90c.  as  compared  with 
91e.  per  gal.   (5  bbl.  lots)   one  month 
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Price  advarces  since  last  moQtb  are  mdii 
PIG  IRON — Per  GrcBs  Ton — Quotations  comp'.le<l  by  The  Matthew  Addy  Co.: 

Current  OneYeai  Ag 

CINCINNATI 

No.  2  Southern  (.silicon  2.25  @  2.75) J20  50t  J30 .  50 

Northern  Basic 21  02t  27.52 

Southern  Ohio  No  2  (siliccn  1.75  ®;2.25) S!  Sii  30 .  50 

.\"EW  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2  25(3  2.75) 28  ISt  36.51 

BIRMINGHAM 
No.  2  Foundrj' (silicon  2.25  (g  2.75) lS.78i  26.50 

^iHILAUELPHIA 

EastcmPa.,  No.  2X.  (2.25(S2.75  8il.) i'J .  nt  27  00* 

Virguua  No.  2  (silicon  2.25  (a,  2.75)  27.74t  28  00* 

Basic a  OOt  26.251 

GreyForge ?0.50t  27.00* 

CHICAGO 

No.  2  Foundrj- Local  (Uicm  1.75  @  2.25) 20.00+  25({-,27 

No.  2  Foundry  Southern  (silicon  2.25  (g  2.75) ... .     SI.  67t  32  92 

PITTSnrPCH.  including  freight  charge  from  the 
Valley 
No.2I"oundiy  Valley  (riacun  1.75(5,  2.25)..  lO.OOi  26.96 

Basic 18.00\  26.86 

19.60\  27.00 

).b.  furnace,    t  Delivered. 


RAILWAY  SUP!  LIES 


STtEL  RAll-S— The  following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  Sc  per  100  lb.  is 
ehargwl  extra: 

. Pittsburgh 

One 

Current         Year  .^go     B 

$40  00  $45  00 

40  00  47  00 

28  00(51  »9. on  2.20(<i2  55« 

28  00(3)19.00  2  15(3  2  50* 

28  00(^29  00  2  I0@2  45* 

1  45@I.50»     


Standard  beasemer  rails. .  . 
Standard  openhearth  rails 
light  rails.  8  to  10  lb 
Light  rails.  12  to  It  lb 
Light  rails.  25  «,  45  ;b   .    . 

Rerollrd  Rail' 

'Per  100  lb. 


$40  00 
I  60' 
I  60* 
I  60» 


Chicago 

$40.00 

40  00 

l.65» 

I   65« 

1.65* 


RAILWAY  TIES — For  fair-eiied  ordorp.  the  following  prices  per  lie  hold: 

f>  In    I  s  In  7   In    i  9  Id 

by  8,  Kt  by  S)  Ft 

Chi'^ago,    White    Oak                                                    $1  35  $1   50 

Chirago.  Hardwood  and  Red  Oak I   20  I   30 

Chicago.  .. -F-mpty  Cell  Creosotiig  (nddi)                       45  50 

San  Francisco Green  Douglas  I  ir                          83  I    10 

San  Francisco.  Empty  Cell  Crcofoted   Douglas  I  II      1.86  2  30 

St    Ixjuia,  While  Oak*          I    10  1    30 

St.  I«uia.  RodOak*       97  117 

•Standard  sr^rifira'irinii  38r.  iter  tie  additional.    Zinc  chloride  process  27c.  per 
lie  additional 


TRACK  SfPPLIKS— The  following  prices  are  base  per  100  lb   fob     Pitta- 
burgh  for  carload  lota,  together  with  the  warehou.se  prices  at  the  places  named: 

. Pitt'.burgh  San  Pir- 

Onc  Year  Fran-  ming 

Current  Ago      Chicago  ;jt.  Loui.^  ci.*'Co  bam 

ndard  «pikM.  ^in . 

nd  larger $*  00(^1  .».?  |3  JOlri}  65  $2   55      $3  471    $4   25  13.10 

I  rack  bolLi      i  M(a.1  Wl     4  60(n.5   50  3  65        4   47j      J   25  t.'iS 

'  HTKlard  section  arigle 

tjar»                                /   iiKa  I  r,ii     2  45f(l2  75  2  40       3  25       4  00  i  sr, 


W«f»rr,Hr  PIPF     The  folltnrlng  ditrouDt"  ar«  to  jobben 
n  the  lat«at  Pittsburgh  basing  card: 


n  to*. 

7  to!  . 

'Ro  12 


flUTT 

V7LD 

alv 

ihfhes 
!  to  1) 

I 

-AP  WELD 

5M 

2     

2i  to6 
7tol2 

Galv 


7»l 
27) 


ated  by  heary  type;  declines  by  italics 

BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
:  tol{ 44J 


70 


57! 
58i 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2Jto4 66 

41  to  6 65 

7to8 61 

9tol2 55 


50 

54! 

53! 

«i 

41} 


2 40! 

2!to4 43! 

4}to6 42! 

7  to  8 35} 

9tol2 301 


27» 

Vo\ 

231 
I8» 


STEEL — From  warehouses  at  the  places  named   the  following  discounts  hold 
for  steel  pipe: 

Black   ■ 

New  York  Chicago  St   Louis 

I  to  3  in.  tfutt  welded 66%  62!%  59% 

21  to  6  in.  lap  welded 61%  591%  56% 

Galvanised — ■ 

New  York  Chicago  St.  Louis 

I  to  3  in.  butt  welded 53%  481%  45% 

2!  to  6  in.  lap  welded 47%  45!%  42% 

Malleable  fittings.  Class  B  and'C,  from  New  York  stock  sell  at  list  less  10% 
Cast  iron,  standard  sizes,  S2-5%  off. 


CAST-IRON  PIPE — The  following  are  pricei  per  net  ton  for  carload  lots: 

New  York 

One  San 

Current  Year  Ago  Birmingham  Chicago  St.  I.ouis     c 

4in too. .10       $73   30          ine.iio           47,10  iiS.70     %'. 

6in.andover           47.30        63.30   i.'. 50(3, 3 3. 00     43.10  59.70       ' 

Gas  pipe  and  Class  "\*'  $4  per  ton  extra;  16-ft.  lengths,  $1  per  ton. 
CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  lin.ft. : 


Sise,  In.  Current 

3     »40  00 

4  50  00 

5     80.00 

b     100  00 

8     150.00 


One 

Year  Ago  St..  Louis 

$50  00  ... 

60.00  iHil  .1)0 

90  00  

115.00  140  00 

185.00  200.00 


Chicago 
$50  00 
60  00 
80.00 
100.00 
150.00 


$90  00 
115  00 
150  00 
250.00 


Dallas 
$55.00 
65  00 
84  00 
110  00 
161.00 


SEWER  PIPE — The  following  prices  s 


n  taper  foot  for  carload  lots  f.o.b.: 


3 $0  14   $0  087     $0.10 


52 

67 

I    15 

I   55 

1  98 

2  64 
2  97 

4  50 

5  00 
6.55 
7.50 


087 
.1305 
1305 
203 
3045 
3915 
522 
725 


Chicago 
$0  12 


Fran- 
cisco 
to  12 


54 


90 


10 


1  35 

2  25 

2  70 

3  35 
3.65 


Boston 

Minneapolis 

Denver 

Seattle 

Los  Angeles 

New  Orlewu 

Cincinnati 

AtlanU 

Montreal,  tUtitered.. 

Detroit 

Baltimore 
Kansas  City.  M  . 
Philadelphia 

•4-in.,  6-in  ,  9.in 


tO.WB       tO.ISTS  %0.2iS 


3  75 

4  75 

5  50 

6  00 


72 

495 
459 


1   35 
4725 

6870 


1  32 

2  16  1  49 

3  00  

3  60  


ti. i08 
5  66 


2  59 
1  65 
I  755 
/   U 

1  2675 
4  50 

2  115 
2  29 

2  41 
1  S75 


4  m 

6  50  ' 

5  4325 

5.23 

4  74 

1  SITS 


ROAD  AND  PAVING  MATHKIALS 


ROAD  OILS— FoI1"win«  are  ptlo 
f.o,b.  plare  named' 


per  gallon  in  tank  car*  8.000  gat  min 


Current 

New  York,  45'>  asphalt...     (nt  terminal) 10  05 

New  York,  65<'c  asphalt (at  terminall OiT, 

New  York,  binder (at  terminal) O.IS 

New  York,  flui      (at  terminal) OS 

N>wY"Tk    liquid  n^rhn't  inttrTrT.iinll  ...  06 


DalU'    < 

Dalln-.  I.''  ."  ,    .,.,..,  ■ 

DallB".  7>-^»  ,  n-pliall 

Kan  Kranf  wo.  bind"',  per  Ion 

•  Freight  $21  75  r»-  .an  to  WhlUrg.  Ii.d 
t  r  o  b   I  lie  im,  Cat   Freight  to  Sin  Fran 


One  Year  A«i 
10  07 
07 

07! 
07 
,08| 
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parkages  (350-lb.  bbl. .  or  425-lb.  drums)  and  i 


ASPHALT— Prire  pe 
bulk  in  carload  lots: 

Fackaee 

New  York  (Bayonne,  N.  J.) $25.00 


i.6,  refinery.  Oleum,  Cal.. 


Boston 

Chicago 

San  Francisco.  /■ 

Dallas 

Seattle 

Denver 

Minneapolis 

St.  Louis 

Baltimore 

Los  Angeles,  <  t  fu(U  ,-,, 

Montreal 

Atlanta 

Detroit  (peti  oleum  i  sphali) 

Cincinnati 

Maurer,  a*.  J.  (natural  asphalt) . . . 
Maurer.  N.  J. (artificial  asphalt) ... 

Philadelphia 

Kansas  Citv ... 

♦Freight  to  ^aii  F.aucisco,  80c.  pe.  lo... 

NOTE — Barrels  or  drums  are  optional  in  roost  cit 


No  qun 
2U.S6 
19  50* 
35  00 
28  90 
40  00 

30  00 
25  00 
22  50 
28  00 
28  00 
26.00 
32.00 
36.00 
22.00 
24.00 
28  83 


Bulk 
$15.00 

18.00 
13  50* 
27.00 


19,95 
30  00 
20.00 
15.00 
21.00 

19.00 
SS .  00 
33  00 
20  00 
17.50 
22  83 


,  and  from  4  to  5  dn 


About  6  bbls.  to  the 
Rebates  of  about  $1  per  bbl.,  no  rebate  for  drums. 


PAVING  STONE— 

New  York 5-in.gramte,28(ff  29blook3peisq.yd.  $130.00perM 

3  30  sq.yd. 
3  00  sq.yd. 
70  00  per  M 
1 25  00  per  M 
2  00  sq.yd. 
3.05  sq.yd. 


Chicago 

San  Francisco. 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans.. 

Cincmnati 

St.  Louis 

Kansas  City. . 


[  About  4x8x4  di 
\  About  4x8x4 

Basalt  block  4x7i8 

5-ai.  granrtc 

Granite 

Granite,  26i  blocks  per  sq.yd 

Granite 2  00  sq.yd. 

Granite 125.00  per  M 

Granite,  4x8x4 3. 25  sq.yd. 

Granite 3  84(3)4  sq.yd. 

(  4x8x4  dre-wed 3.35  sq.yd. 

\  4x8x4  common 3.00  sq.yd. 

No.Graiiite 3.95sq.yd- 

Granite 125  OOperM. 


FLAGGING— 

New  York 


-")  Queens,  5  ft 

L6x20-in.  cross-walk. 
18  in.  wide 


$0  25  sq.ft 

26  sq  ft. 

.  26  sq.ft. 

1.00  lin.ft. 

.99  lm.ft. 


CURBING — BUiestone  per  Ureal  foot,  in  New  York,  costs  77c.  for  5x16  i 
for  5x18  in.;  in  cargo  loto. 


WOOD  BLOCK  PAVING—  Size  of  Block 

New  York  (ileliteTed) 3 

New  York  (delivered) V, 

New  York  (delivered) 4 

Boston 3 

Chicago 4 

Chicago 3J 

St.  Louis 3J 

St.  Louis 4 

Seattle 4 

Minneapolis 3J 

Atlanta 3i 

New  Orleans 3 

New  Orleans 3i 

New  Orleans 4 

Dallas 4 

Baltimore 3J 

Montreal 4 

Detroit 3 

Detroit 4 

Cincinnati 4 

Kansas  Ci^y 4 

Philadelphia 3J 


Treatment 

Per  Sq.Yd. 

16 

$2  04 

16 

2.17 

16 

2.36 

16 

2.17 

16 

3  00@3.25 

16 

2  50i2.75 

16 

2.50 

16 

3.00 

16 

Off  market 

16 

2   13 

16 

2  09 

16 

1.60 

16 

1.80 

16 

2.00 

18 

3.90 

16 

3.44 

•,6 

4  50 

16 

2.84 

16 

3.00 

CONSTRUCTION  MATERIALS 

SAND  AND  GRAVEL — Price    for  cargo  or  carload  lots  to  contractor  is  as 
follows,  per  cu.yd.: 

. Gravel   ■ 

'  One              *       One  One 

Year                      Year  Year 

Current      Ago    Current      Ago    Current  Ago 

NewYork $1   75       $2  50       ?l  75       $2.50     $1.00  $1  25 

Denver 2  50        2  00         2  50         180       I    10  160 

Chicago 2  00         2  75         2.00         2  75       2  00  2  75 

St.  Louis,  per  «<m 125         165         1.30         170       1.10  170 

.Seattle I   50         1   50         1 .  50         1 .  50       1 .  50  I  50 

Dallas 2  25         175        2  25         1.75      2  25  175 

Minneapolis I   50         2  00          1   50          .              1   00  I   00 

Cincinnati /«?}       2.00        l.S7\       2.00       US  130 

SanFrancisco 2  25        2.50        2.25        2  50       150  165 

Boston 2  40        2  65         2  40         2.65       1.65  2  00 

New  Orleans 2  08}       2  85         2  08}       1.35  165 

Los  Angeles,  per  ton I  50t       I   55         I  50t       1   45       1  35t  1  00 

Atlanta,  per  ton 185         2  80         1.85         1.15       1    15  150 

Detroit 2  00         1.85'       2  00         185'     2  00  2.50 

Baltimore,  per  ton I   40         I   40t       1   60         I  60t     2  00  70 

Montreal,  per  ton 125         I50{       150         1.75       125  140 

Hirmingham,  per  ton  (Crn.-hed  .sl.ig  used  instead  of  gravel)                 1.25  I  .  25t 

Philadelphia J  .50         ....         1.55  I   60 

Kausas.City 2  00        3.25         2.00         3  75       120  125 

*  Fine  white  sand:  Pacifii-,  $4  Ofr  ton;  Ottawa,  $4.50 

t  Freight  from  quarry  to  Los  Angeles  is  eSc.  per  ton,  and  is  included  in  above 
price. 

t  Per  ou,  yd. 


CRUSHED  STONE — Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  stated 
otherwise,  is  as  follows,  per  cu.yd.: 

Ijln 


Current 

New  York $i  ,  65 

Chicago 1 .  60 

St.  Louis  delivered ....        1    65 

Dallas,  delivered 

San  Francisco 

Boston,  delivered 

Mirmeapohs,  ot  plant.. 
Kansas  City,  at  plant 

Denver 

Seattle  df/ivercd 

Atlanta 

Cincinnati  delivered .  . 

Los  Aneeles 

Detroit 

Baltimore 

Montreal 

Biimingham  delivered 

Phildelphia 

*Per  ton. 


2  25 
3.00* 
2  00 

2  10 

3  50 
3  00 
1.90* 
1-75 
1.75* 
I  90* 
1.75* 
2.00* 
3.20 

1.70* 


del.' 


One  Year  Ago 
$l.90@2  00 
2.75 
1.85 
2.10 
2  50 
3.00* 
2  00 
2.35 


3  50  de. 

2  50* 

2  30 

1.75* 

2.00 

1.75* 

2.00* 


Current 
$1.75 
1.60 
1.65 
S.73 
2  25 
3.00" 
2  25 


1.76 
1  85* 
1.90* 
1.65* 


One  Year  Ago 
$2  15 
2.75 
1.85 
2.10 
2  50 

3.00*   del 
2.25 
2.35 


2.15 
I  80* 
2.00* 
1.75* 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 


13-In.  Mn. 

Youngstown  District. . .    $1.30  $1    30 

Stcubenville  District I   40  I   40 

Ironton  District 1   40  I   40 

Emporium,  Pa 125  1.25 

Easfon,  Catasaqua,  Pa     .  i   00  1 .  00 

Birmingham.  Ala 1    05  1.15 

Buffalo,  N.  Y.,  and  Erip,  Pa. .  I    25  1,25 

Cleveland,  Ohio I    20  1 .  20 


SteubenviUe  District. 
Ironton  District. 
Emporium,  Pa. 
Easton,  Catasaqua,  Pa 
Birmingham.  Ala. 
Buffalo,  N.  Y.,  and  Erip,  Pa 

?land,  Ohio. 
Eastern  Pennsylvania  and  Northern 

New  Jersey 

Western  Pennsylvania 


Roofing 
$2  00 
2  00 
2  00 

2.00 
2.05 
2  25 


Sand 
:i.30 
1.40 
1.40 
1.25 
0.90 
0.80 
1.25 
1.00 


I 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

NewYork $15  .70@S16,80  $12  50 

Chicago. 


Lump,  per  Barrel 
Finishing  Common 

$3,68  $2.75(&tS  18* 

1.40+ 


St. Louis 23  20  20  00  2.50t                      2.50+ 

Boston 23  00  19.60  .i..50t                        S  OOi 

Dallas 25  00  ....  2.50  + 

Cincmnati...                    15   10  12  50  10  75                      12.501 

San  Francisco.                  22  00  18  00  

Minneapohs.                     29.00  22.00  (white)      1.70+ 

Denver 24  00  ...  . . 

Detroit 18  00  16.00 

Seattle 27  00  ....  3.00+ 

Loa  Angeles..                    30  00  30  00  . 

Baltimore..                       15  00  13  00 

Montreal 21.00  21  00  IS.OOt 

Atlanta IS  00  IJ  So  2.00+ 

NewOrleans.                      .  17.25  I    75+ 

Philadelphia                       13  00  11.50  i0.50t 

*280-lb.  bbl.  (net).     tPer  180-lb.  bbl.  (net)      JPer  ton— Refund  of  10c.  perbbL 

Minneapolis  quotes  brown  lime;  Kelly   Is.  white  is  $1.70.  Sheboygan  $1,55. 
Seattle  quotes  hydrated  finishing  lime  in  cloth  sacks;  paper  sacks,  $24.00  per  ton. 

NATURAL  CEMENT — Price  to  dealers  rer  bbl.  for  500  bbl.  or  over,   f.o.b., 

exclusive  of  bags:  Current    One  Year  Ago 

Minneapolis  (Rosendale) $2.80 

Kansas  City  (Ft.  Scott) I   60 

Atlanta  (Magnolia) 1 1 .  00  i 

Cincinnati  (Utica) 1 .77 

Boston  (Rosendale)  per  bag -80 


12.501 
1.75+ 
l.40t 
2.70  + 

17.00i 
2  75+ 
3.00* 

I2.00t 

ll.OOt 
l.25t 

9.50t 


$2.80 
1.60 

11.00 
2.75 
2.35 


PORTLAND  CEMENT — Prices  to  contractors  per  bbl.  in  carload  fcts  f.: 
points  listed  without  bags,    Ca.sh  discount  not  deducted. 
Current         One  Month  .\go 


$2  40 


2  30 


New  York* 

New  York,  a'o';gside  d( 

dealers 

Jersey  City 2.12 

Boston 2.50 

Chicago 1.97 

Pittsburgh 2.02 

Cleveland 2.26 

Detroit 2.17 

Indianapolis 2  21 

Toledo 2  20 

Milwaukee 2.18 

Duluth 1.95 

Peoria 2.08 

Cedar  Rapids 2. a 

Davenport 2 .16 


St.  Louis. 
San  Francisco. 
New  Orleans. . 
Minneapolis .  . . 

Denver 

Seattle 

Dallas 

Atlanta 

Cincinnati. 


2  20 
2.73 

.3.00 
2.24 
2.90 
2.94 


Baltimore^ 

Birmingham 

Kansas  City 

Montreal 

Philadelphia 
St.  Paul 

NOTE— Bag:  lOc 


2.39 

2.35 

3  30 

2.50 

2.27 

2.40 

2  40 

2.21 
2  24 
each.  40c,  per  bbl.: 


2.00 
2.12 
2.50 
1.94 
2.02 
2.26 
2.17 
2.21 
2.20 
2.13 


2   11 

2.06 

2  20 

2.73 

3.20 

2.24 

2.90 

2.94 

2.40 

2.39 

2.32 

3.30 

2.50 

2.27 

2.40 

2.40* 

2.21 

2.24 


One  Year  Ago 
$3   10 

2.40 

2.64* 

2.87 

2.17 

2.17 

2.43 

2.51 

2.31 

2.51 

2.39 

2.10 

2.43 

2.51 

2.47 

3.40 

3.09 

3.36 

2.41 

3.10 

3  10 

2  85 

3.00 

2  57 

3.21 

3.58* 


Current  mill-prices  per  barrel  in  carload  lots,  without  bags;  to  contractors: 


Buffington,  Ind,,  SI    70 

Universal.  Pa  i ,  75 

Steelton.  Minn,  1    75 

Ford«-ick.  \a  195 

Mitchell.  Ind  I   "5 

LaSalle.  Ill,  I    70 

lola,  Kan I   95 

♦Delivered  by  truck  at  site  of  work. 


:ity,  la. 
\f  V 


$1.95 


Mas. 
Hudson 

Leeds.  .\la 

Hannibal,  Mo 

Lehigh  Valley  District 

Kingsport,  Tenn j-JJ 

Rfchard  City,  Tenn.  I-" 


1.95 
1.85 
1.70 
1.95 
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TRIANGLE  MESH— Price  per  100  sq.ft.  in  carloaJ  lots: 

PLAI.N"  4-IXCH  BY  4-INCH  MESH 


Weight  in 
Stvle      Pound.s  per 
.Vumber      100  sq.ft. 
032  22 

049  28 

068  35 

093  45 


03«P 

053P 

072P 

097I> 

049R 

0«7R 

084H 

In  rolls  1 6- 
I50-.  200-  an 
parried  in  Ne' 


Pitts- 
burgh, 
MiU 
$0  68 
87 
1.05 
I  35 
I  65 

1  97 

2  26 

2  99 

3  45 

4  00 
4  64 


New  York 
$1  08 
I   33 
I   58 

1  99 

2  43 
2.88 

3  28 

4  29 
4  95 
5.72 
6  61 


Chicago 

$0  76 

98 

I  18 

1  52 

1  87 

2  23 

2  56 

3  38 
3.90 

4  52 
5.20 


PAVING 
$0  83 
I  14 
I  40 
I  77 
1.14 
I  40 
I  77 


.67 


,  20-.  24-.  28- 

d  300-fl.  long  h3 


Dallas  ' 

$1.15 

1.46 

1  80 

2  30 
2.86 
3.40 

3  93 
5  15 
5.96 
7.32 
8.00 

$0  88 
1   24 

1  57 

2  02 
I  24 

1  57 

2  02 


San  Fran- 
cisco 
$1    15 


1.00 

1.29 

,  36-.  40-.  44-.  48-.  52-.  and  56 
f'alvanized  is  about    15%  highi 


es.  48  i 


.•ide  X  150  ft.  long,  or  600  sq.  fi. 


Gage 
27BB 
26BB 
25BB 
24BB 
22PO 
*  Pric 


Weight 
2.3 
2.5 
3.0 
3.4 
4.33 


Xew  York 
$21  20 
22  65 
25  30 
27  10 
31   75 


Chicago 
J?/  39 


to  contractors  at  wareh( 


.;9  5e 
us**  or  deli' 


St. 
Louis 
$21  25 
22  7S 
27  10 
29  25 
3!  75 
•ered  on 


Dallas 
$25  50 
27  56 
30  71 
33  16 
35  10 
job  in  Manhattan,  Bronx 


Francisco 
$23  87 

26  21 

27  90 


BARS.  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

Warehouse.  Uncut 


Inches 
i  and  larger 
\  and  larger 
f  and  larger 
i  and  larger 
i  and  larger 


Pitt<i- 
burgh 
Mill 
SI  50 
I  55 
I   60 

1  75 

2  00 


Bir- 

inghai 
Mill 


$1  60 
1  65 
I  65 
I  70 
1.70 

Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  o 
Twisted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
ROLLED  FROM  RAILS 


New 

Y'ork  Chicago 

t3  38  %2  2S 
2  is  S  33 
S  iS  2  38 
2  63  2  .5.; 
2.68       2.78 


St. 
Louis 
$2  50 


55 
2  60 

2  85 

3  00 


Chicago 
[  and  larger  (2  SO 


St. 


Dallas 
$3  25 
3  30 
3  35 


Chicago 

J V  75 

1 2  00 


Dallas 
{3  50 
3  55 
3  60 
3  75 
4.00 


LouL<« 
»2  60 
2  75 


San 
Fran- 
cisco 
$2  75 

2  80 

2  85 

3  00 
3.25 


Dallas 
$3  50 
3  75 


BRICK — CoDtractora  price  per  1.000  in  cargo  or  carload  lots 

Common — • 

One         One  Year 


Current     Month  .\go      Ago 
York  (del.).... $i9.<0(a;.'»  90  $21.40  $21  70 

York  (at  dock) .. .  ir,(ajir,.6ii 

II  00 

in  00 


^-  Pa\-ing  Block  — 


Chicago 

St.  Loui^.  ."aljnoD.. 

Denver,  falmon. .. 

Dallas 

."^ari  Franri-co 

L<**  .-Xngeles   

Boston  (del.)    

Miiiiieap<.li»  (del.) 

Kan.Ha«  (in- 

Seattle 

(.'ineinnati   

.Montreal  (del.)... 


II    00 


Atlanta  .  .  . 
Xew  ( trlenn- 
BirniiiiRliiini 
Philadelphi 

•  Fr.r    ,,n 
p1.int.  Htillii 


12  00 
U  IS 

IB  00 

15  00 

16  00 

15  00 
14  50 
14  00 
/.-,  no 

16  00 
16  50 
20  00 

9  00 
12  50 

u  At) 

16  00 

vinit  blocks    3Sx8ixJ 


15  00 
15  00 

14  00 
18  50 

18  00 

15  50 
25  00 

18(n  20 
22  00 

19  00 
21  00 
18  00 
18  00 

20«/  25 
12  00 
21   50 

10  50         

16.00  

I    3)xt|x4  rcupectively. 


14  00 
II   00 

15  50 

15  00 

16  00 

15  00 
14  50 
14  00 

17  00 

16  00 
16  50 
20  00 

8  25 


no  maiket 
44  38 

(not  used) 
46  50         52  60 
....         43  00 


.?6  60 
36  OOt 
34.00 


36.50 

68  00 
39  M 


IIMI.LOW  TILE— Price  per  block  in  carload  lot*  lo 
I'g  tile. 

New  York ■ 

Current         One 


Trurk.*         Ago 
to   11120  $U   1895 

16670         2526 

20840 


»  per  off  for  ea«h. 


'  (fxi.b.  can). 
■  delhrercdi).. 


n.i- 

$0  0821 
0950 
1295 
1584 
1811 

4x12x12 
.  $"  "SJ 
0672 
0752 
0670 
OS} 

oa 
u 
.o« 


Phila- 
delphia 
$0  095 


eontraclor  for  hollow  build- 
Perth 
San         Amboy 
8).  Fran-        N.  i  . 

Loui«         --i-e"     Factory* 

to  08      to   108       

.11  156     

145  244  $0  17890 

19  21050 

22  27370 


8x12x12 

%0   111 

105 

1175 

.12CS 

167 


12x12x12 


Biiii.ii.gl.am M 

San  Franciaao,  PhOatUpfaia  aitd  New  York  quote  c 


1  hollow  partition  tile. 


STRUCTURAL  MATERlAI^Follon-ing  are  ba=c  prices  f.  o.  b.  mill.  Pituburgh 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  places 
named:  Bir- 


Pitts- 

burgh. 

Mill 

Beams.  3  to  1 3  in 1 .  50 

Channel.  3  to  15in. .. .        I  50 
Angles.  3  to  6  in..  J  in. 

thick 1.50 

Tees.  3  in.  and  larger. . .        1.50 
Plates 1.50 


ham      New 
.1/.;/     York   Dallas 
$1  65  %2.iS  $4  00 
1.65     2. IS    4.00 


1.65 
1.65 
1.65 


2.k8 


4.00 
4.00 
4.00 


Louis 
2.57J 

2.57J 
S.575 
2.67\ 


San 
Chi-  Fran- 
cago  Cisco 
%2.S8  $3.10 
i.Sa      3.10 


2  SS 
S.S8 


3.10 


RIVETS— The  following  quotations  are  per  1 00  lb. : 

STRUCTURAL 

' Warehouse 

-—  New  York  ^ 
Pittsburgh.   Current       One  Chi- 

Mill  Yr.  .\go      cago 


J  in.  and  larger  %3.00<^,2.10  SJ.J.5     $5  08       iH.OO 

CONE  HEAD  BOILER 

J  in.  and  larger  .'.iO@i'. 20      3.^5      5.18         3.10 


St. 
Louis 

%s:oa\ 


Fran- 
$4.50 


Dallas 
$5.50 


i  and  H. 
\  and  A. 


o<S2.36 
0@2.60 


3.61 
3.S6 


5.33 
5  58 


3.26 
3.60 


Lengths  shorter  than  1  in.  take  an  extra  of  50c. 
take  an  extra  of  25c. 


S.lOi 
3.26i 
S..Wi 


4.60 
4  75 


5  65 
5  80 
1)0  6.05 
in.  and  2  in. 


NAILS — The  following  quotatioa-s  are  per  keg  from 

Pittsburgh, 
Mill 

Wire i3.i0 

Cut 2  25 


Chicago    Francisco 
«3    15         $3  90 
5  80  5.90 


Dallas 
$5.00 
7  75 


Louis 
S3..il 


Mon- 
treal 
$4  95 
5  00 


PREPARED  ROOFLNGS— Standard  grade  rubbered  surface, 
nails  and  cement,  costs  per  square  a-s  follows; 


nplete  with 


1-Ply 

-New  York  - 
2-Ply 

3-Ply       . 

1 

l-Ply 

Philadelphia 

2-Ply            3-Ply 

No.  1  grade.. 
No.  2  grade.. 

$2  02 
.1.77 

$2  38 
2  08 

$2.80 
2  45 

$1    92 
1  67 

$2  28           $2  70 
1   98             2  35 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per  roll 
in  carload  lots  and  $2.20  for  smaller  quantities  f.o.b.  Pliiladelphia. 

.Shingles,  red  and  green  slate  finish,  cost  $5.50  per  square  in  carloads;  $5.75  in 
smaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  (14  lb.  per  square  of  100  aq.ft.)  per  roll  of  432  sq.ft $2  00 

Tar  pitch  lin  400-lb.  bbll,  per  lOOlb 1.60 

Asphalt  roofing  (in  barrels),  per  ton,  f.o.b.  plant* 47.50 

Asphalt  felt  (light),  per  ton.  f.o.b.  plant* 67.00 

Asphalt  felt  I hca\-y).  per  ton.  f.o.b.  plant* 68.50 

*  Delivered  in  Metropolitan  DUt..  $3.00  additional. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pittsburgh.  San 

Large  .St.                                 Fran-        New 

BlueAnnealed                    Mill  l.ols  1..iui.«  Cliicago          Cisco          York 

No.  10 $2.25  $3  471  $3.38           $3  95         $3  28 

No.  12 2  30  3  52!  3  43            4  00           3  33 

No.  M 2  35  3  57'  3  48            4  05           3  38 

No.  16 2  55  3  671  3  58            4  15           3  48 

Black 

•Nos.  IBand  20 2  85  3  55  3  95  5  25               3  80 

•Nm.  22and24 2  90  3  70  4  00  5  30               3  85 

•No,  26 2  95  3  85  4  05  5  35               3  90 

*No.  28 , 3.00  4   15  4   IS  5  45               4  00 

GalvaaiMd 

No   10 3  00  4   15  4  15           .    .       .?.75(alJ,Sti 

No   12          J  10  4  25  4  25  5  40       3.8rf<$i  00 

No   14'               3  10  4  25  4  25  5  40       .1  ,«(!»♦  W» 

No.l7t<i21.,      3  40  4  45  4  55  5  70       i  MCWi*  «l 

No«   22sn.124      .    .               3  55  4  70  4  70  5  85       i.JOcaj.^a 

•\^25«d26.                      3  70  4  85  4  85  6  00       *  <^(*<.«0 

•nT  28                    ....       4  00  5   15  Sn  6  30       i76^i.f>n 

•For  p«int«l  eorrugaled  *eel-.  mW  30.    («t  1,000  11.   (..i  5  to  28  gB«e;   2>^-  '<" 
19to24|agt»  for  galvaniied  corrugaled  -heel"  and  15*^  ,  all  gagoa. 


LINSKED  OIL — These  j>ric«B  atc'jki  ibIIo 

^- —    New  York 


Raw  in  barrel  ( 5  bbl.  loU) . 


Current 

to. /tail  fi.i 


One 
ear    Ago 

JO  73 


•- CMcaito 

One 
Current       Year  Age 
$n  •)«,  »0.82 


;91 
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WHITE  AND  RED  LEAD— Base  price  in  cents  per  pound: 

. Red  White 

Current  I  Year  Ago  Current  Yr.  Ago 

Dry  Dry 

Dry         In  Oil  Drv         In  Oil        In  Oil  In  Oil 

lOO-lb.  keg 12  25         13  75         13  00         14  50         12.25  13  00 

25  and  SO-Ib.  kegs. .  12  50         14  00         13  25         14  75         12.50  13  25 

i2!-lb.keg  12  75         14  25         13  50         15  00         12  75  13  50 

5-lb.can3 15  25    16  75    16  00    17  50    15  25  16  00 

l-lb.cans 17  25    18  75    18  00    19  50    17  25  18.00 


LUMBER 

Prices  wliolofale  t  '  dealers  in  carload  lots,  f.o.b. 


more  than  car- 


San  Francisco— Prices  of  rough  Douglas  fir  Nc 
load  lots.     To  conlrac'.ois,  $2  per  M  ft.  additional. 

Lumber  Prices  to  Contractors  in  Yards  at  San  Francisco 
6-8  and  1 0-1 6- 18  and  22  and 

12  Ft.                  20  Ft.                  24  Ft.  25  to  32  Ft. 

3x3  and  4 $26  Of)                   $26.00                   $27.00  iSS.OO 

3x6  and  8 2T.00                   S7.00                   28.00  SS  00 

4x4-6and8 27.00                   28.00                   S9.00  31,00 

3xl0andl2 S7.00                   28.00                   29.00  Si. 00 

3x14 31.00                    S2.00                    S3. 00  S6.00 

4x10  and  12 27.00                   28  00                   29.00  Si. 00 

4x14 SI. 00                    32.00                    33.00  So. 00 

24  Ft.  and  Under         25  to  32  Ft.  33  to  40  Ft 

6x10 $2S.OO                          iS2.00  i3i  00 

6x14 31.00                           Si. 00  36  00 

8x10 29.00                         32.00  Si  00 

3x14 31.00                           Si. 00  36.00 

New  York,  Chicago,  St.  Louis  an-l  Detroit — Wholesale  prices  to  de 
long  leaf  yellow  pine. 


20  Ft. 
and  T'nde 
4  to    8x8 $38  00 


3xlOto  10x10 

3xl2to  12x12 

3xl4to  14x14  

3x16  to  16x16  

3x18  to  18x18 

4x20  to  20x20 

'  Wliolesale   price  to  deale 


41  CO 
44  00 
47  50 
52  50 
60  00 
70  00 


22-24 

Ft. 
$39  00 
42.00 
45  00 
48  50 
53  50 
61  00 
71   00 


. Chicago  ■ 

20  Ft. 
and  Under 

$0(7  00 
39.00 
il.OO 
i6  00 
BO  00 

ae  00 

63  00 


6,5 .  00 


.  to  contractors,  on  lighters  or  cars,  about  $5 
additional.     Short  leaf  pine  up  to  14  x  14  cnsts  $15  per  M.  less. 

St.  Louis:  Yellow  pine,  10(5  20  ft.  iong.  3  x  4  to  6  x  6,  $20  00;  3  x  8  to  8  x  8, 
#19;  3  X  12  to  5  X  12,  $25;  3x  14  to  5  x  14,  $28;  3x  16  to  4  x  16,  $32:  12  x  14  to 
14  X  14,  S27:  3  X  10  to  10  X  10,  $21;  3x  18  to4  x  18,  $38;  12  x  16  to  16  x  16, $31. 

Over  24  ft.— Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sizes  over  12  x  12  add  $2,  for  merchantable  add  $2  to  sizes 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


Boston $50.00 

Seattle 

New  Orleans 20  00 

Baltimore 36  45 

Cincinnati .  .     39  00 

Montreal 

I.os  Angeles 

Denver 

Minneapolis 40  00 

Atlanta  .SO.  00 

Dallas 33  00 

Kansas  City 33  00 

Birmingham 20  00 

Philadelphia 35  00 

Detroit 40  00 


c  20  Ft.  and  Under .     20  Ft.  a 

Hemlock     Spruce  P. 

00       $55.00      $45.00       $54  00 


35.00 
43  00 
33  75 
38  DO 


25  00 
38  50 

io.oo 


47  00 

36  00 
33  .50 
36  00 
26   GO 

44  00 

45  00 


—  I-In.  Rough,  lOIn.  X  16  Ft.—  2-In.  T.  and  Or 
and  Under  10  In.  x  16  Ft. 


Boston 

Seattle 

New  Orleans,  at  mill. 

Baltimore 

Cincinnati 

Montreal.  .......... 

Los  Angeles 

Denver 

Minneapolis 

Atlanta 

Dallas 

Kansas  City 

Birmingham  

Philadelphia 

Detroi, 


35  00 
62  50 
66.00 


37  00 
29  25 
36  25 


35.00- 
36  00 
29  25 
34  25 


32  00 
36  45 

33  50 


Montreal — Up  to  32  ft.;   over 
Birmingham— Quotes  carlnad 


36  00 
21  .  UO 
36  00 
20  00 
18  00 
30  00 
38  50 


i5  00 
65  00 
30  25 
34  75 


38  50 

17  00 
32  00 
35  00 

18  00 
2s .  on 
42  00 

which,  $3.00  per  M.  increase  up  to  30  ft. 

lots,  f  .c  .b.  sidings.      $2  additional  per  M.  ft.  to 


Hn.ston  and  Cincinnati — Prices  t'l  contractors  in  carload  lots,  f.o.b. 
Denver — Quotes  dealers  prices  to  contractor  on  large  projects. 


FREIGHT  RATES 


On  finished  steel  product>  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc..  the  following 
'  ;iglit  rates  are  efltctive  in  cents  per  1 00  lb.,Jn  carloads  of  36,000  lb. 


Baltimore $0  33J 


'  Birmingham 

Boston 40i 

Buffalo 295 

Chicago   38 

Cincinnati 325 

Cleveland »    .24 

Denver 135* 

4,  Minimum  carload,  40, 000  lb. 
tMinimum  carload,  50.000  lb.,  structural  steel 

steel  products. 


Detroit   $0  325 


Kansas  City 

New  Orleans 

New  York  

Pacific  Coast  (all  rail) . 

Philadelphia 

St.  Louis.  , 

St.  Paul 


nly;    80.000,  lb.  for  other  iro 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparUon  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$1.76  $1  80  $2.25 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastrru  Territory 

New  York 

and  Ea.'.t  of 

Missouri  River 

Hercules  red  strandt  all  constnictiona 30% 

Patent  flattened  strand,  special  and  cast  steel 30% 

Patent  flattened  strand,  iron  rope 15% 

Plow  steel  round  strand  rope 45% 

Special  steel  round  strand  rope 40% 

Cast  steel  round  strand  rope 32^% 

Round  strand  iron  and  iron  tiller 15%  " 

Galvanized  steel  rigging  and  guy  rope 175  % 

Galvanized  iron  rigging  and  guy  rope +2  J% 

California,  Oregon,  Nevada  and  Washington  Discount   5  points  less  than  dis- 
count for  Eastern  territorj-. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  p(^tints  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 

Montana,  Idaho  and  Utah;  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas;  Discount  5  point-* 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  J  to  2c.  extra;    while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.    The 


number  of  feet  per  pound  for  the  various 
J-in.,  4^;    l-in.,31;    I '-in.,  2  ft,  10  in.;    Im- 
pound for  J-in.  and  larger,  in  1200-ft.  coils: 

Boston $0 .  20 

New  York 17 

Chicago 19 

Minneapolis 19i 

San  Francisco 17 

Atlanta 20 


.       ,  8  ft.,  . 
Following  is  price  per 


New  Orleans $0.17\ 


Cincinnati .  . . , 

Dallas 

Philadelphia.. 


St.  Louis 

Montreal,  .  . . 

Detroit 

Baltimore.  . ., 
Kansa.<?City. 
Birmingham . 


.16i 
.16! 

.30 


.18} 
.20) 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 

Gelatin  

40%  60% 

NewYork $0  2950  $0  3250 

Boston 24  275 

KansasCity 24  ,2750 

Seattle 1575  .1875 

Chicago 2450  .2750 

Minneapolis 21ii  .SSf 

St.Louis 2475  .2775 

Denver  2250  .2550 

Dallas 29  .375 

Los.\ngelcs 2S  .26 

Atlanta 2575  .2925 

Baltimore 2550  .27 

Cincinnati 2350  .255 

Montreal 215  .255 

Birmingham,  delivered .156  .276 

NewOrleans .2725  .3075 

San  l-'rancisco 1 95  .23 

Philadelphia 2i  .27 

PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  Y'ork. 
Diameters  Points  Length  Barge 

12  in.  at  butt 6  in.  30  to  50  ft.  $0.14 

12  in— 2  ft.  from  butt 6  in.  50  to  59  ft.  0,185 

12in.— 2  ft.  from  butt 6  in.  60  to  69  ft.  0  21 

14in.— 2  ft.  from  butt 6  in.  50  to  69  ft.  0.24 

14in.— 2  ft.  from  butt 6  in.  70  to  79  ft.  0.26 

14in.— 2  ft.  from  butt 5  in.  80  to  69  ft.  0.33 


RaU 
$0.19 
0.25 
0.27} 
0.32i 
0.34) 
0.42 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  produce!^ 
in  New  York.  In  Chicago  and  St.  Louis  the  (luotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 


New  York  Chicago 

No.  1  railroad  wrought $12  00  ,           $1 1    50 

Stove  plate 12  JO  12  00 

No.  1  machinery  cast 18  00  n 

Machine  shop  turnings  5  50("  6  50  4  00 

Castborings  900«.9  50  5  50 

Railroad  malleable  cast 10  00  1 2  50 

Re-rolling  rails UO- 11  50  13  00 

Rela>-ing  rails 28  50(.<29.50  30  00 


SHIP  SPIKES — Current  prices  per  1001b.: 

, —  San  Francisco  — • 

In                                                                          Galv.  Black 

1                                                •.,-. $9  10  $7  40 

; 8  65  6  65 

.!"■■■■■■■/.'.■/.'.!!!.'." 8  50  6  50 

Pittsbtu-gh  base  in  lots  of  200  kegs  or  more  $S.16@.S.25 


St.  LouLs 
$12  00 

13  50 

14  50 
500 
6.75 

1025 
,  15  00 
'  15.00 
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Dayton  Meeting  a  Success 

IN  THE  record  of  gratifying  success  made  by  the 
American  Society  of  Civil  Engineers  in  its  Dayton 
meeting  there  lies  far  more  than  an  isolated  fact  in  the 
society's  career.  The  meeting  marks  an  epoch  in  the 
life  of  this  great  professional  body.  Long  tied  up  in 
rather  rigid  and  routinized  practices,  the  society  broke 
away  from  these  and  for  the  first  time  held  a  regular 
meeting  away  from  headquarters.  It  took  the  meeting 
to  the  members  out  in  the  field.  The  response  was  a 
surprisingly  large  attendance  and  an  intense  interest. 
No  one  who  was  there  entertains  the  slightest  doubt 
that  there  will  be  similar  response  to  other  meetings  of 
the  kind.  Thus  Dayton  ushers  in  a  period  of  new  vigor 
and  vitality  in  the  society's  existence.  There  is  no 
longer  the  doubt  that  for  some  time  maintained  itself, 
as  to  whether  the  common  or  garden  member  is  or  is  not 
interested  in  the  society's  doings.  He  is;  and  he  will 
respond  with  stimulating  activity  on  his  part  to  all 
genuine  activity  on  the  part  of  the  society.  In  view  of 
this  manifest  desire  for  leadership  it  is  unfortunate  that 
the  board  of  direction  was  unable  to  reach  definite  con- 
clusions as  to  any  of  the  important  administrative  ques- 
tions now  before  the  society. 

End  of  Miami  Construction 

DURING  the  cun-ent  season  the  last  work  will  be 
done  on  the  Miami  Conservancy  District  construc- 
tion. The  Dayton  meeting  was  a  fitting  and  quietly 
impressive  valedictory,  as  was  remarked  by  the  most 
energetic  and  resourceful  promoter  of  the  project.  So 
quickly  has  the  work  run  along  during  the  four-year 
construction  period  that  it  has  attracted  far  less  notice 
than  it  deserves.  As  a  detail,  it  progressed  to  comple- 
tion without  incident  or  accident.  One  of  its  greatest 
distinctions,  however,  is  that  virtually  every  element  of 
the  work  embodies  new  methods,  research  discovery,  or 
development  of  better  practice,  to  a  degree  that  makes 
this  one  enterprise  a  splendid  model.  As  it  has  been  a 
great  school  for  the  chosen  group  of  engineers  who 
were  engaged  in  it,  so  it  will  long  be  a  school  for  all 
concerned  with  hydraulic  engineering  in  any  phase,  and 
I      flood-protection  in  particular. 

Flood  Problem  Appreciated 

DURING  the  nine  years  since  the  disastrous  flood  in 
the  Miami  Valley  the  shadow  of  the  great  flood 
problem  throughout  the  country  has  ever  been  discern- 
ible. But  various  obstacles  prevented  its  full  and  gen- 
eral recognition;  at  first,  perhaps,  the  newnes.s  orf  the 
problem,  and  later  the  distraction  of  the  war.  At  Day- 
ion,  however,  the  flood  problem  came  to  occupy  at  lea-st 
its  true  place  of  importance,  and  tho.se  who  attended  the 
meeting  quite  evidently  received  a  lasting  impression 
of  what  they  had  neglected  to  notice  in  the  pa-st.  More 
truly  today  than  ever,  floods  and  protection  against  them 
constitute  one  of  the  great  problems  and  responsibili- 


ties confronting  the  civil  engineering  profession.  As 
yet  the  public  at  large  has  not  come  to  realize  the 
gravity  of  the  situation.  When  engineers  appreciate  it, 
however,  there  is  good  foundation  for  the  coming  public 
understanding;  and  this  foundation  has  now  been  laid. 

Scientific  Concreting 

IT  IS  rare  enough  that  over  400,000  cu.yd.  of  concrete 
is  placed  on  one  construction  job  to  make  the  detailed 
story  of  how  and  where  that  concrete  was  placed  worth 
while.  For  that  reason  the  articles  in  this  and  the  last 
issue  on  the  Queenston-Chippawa  project  are  valuable 
records.  But  the  important  feature  of  this  Ontario 
concreting  job  is  not  its  magnitude  but  the  remarkable 
uniformity  of  concrete  that  was  obtained  over  a  stretch 
of  thirteen  miles  with  different  materials  and  with 
nearly  a  score  of  concreting  plants.  These  varied  from 
the  large  central  plants  at  the  power  house  and  Whirl- 
pool turning  out  as  much  as  800  yd.  a  daj'  to  the  little 
pavers  which  ran  along  under  their  own  power  on  the 
canal  bottom.  All  operations,  however,  were  controlled 
by  a  single  head  who  was  concerned  just  as  much  with 
the  source  of  material  as  with  the  mixing  and  placing 
and  finally  the  testing.  This  central  control  is  common 
enough  nowadays  but  not  often  has  the  actual  placing 
of  the  concrete  been  so  responsive  to  the  testing  and 
investigative  activity.  The  high  degree  of  strength  uni- 
formly achieved  justifies  such  scientific  control. 

Construction  Federation 

IT  IS  regrettable  that  the  men  of  the  construction 
industry  did  not  turn  out  in  large  numbers  at  Chicago 
last  week  in  order  to  profit  by  the  excellent  review  of- 
fered at  the  meeting  of  the  National  Federation  of 
Construction  Industries  of  the  factors  entering  into  a 
construction  revival.  Had  there  been  a  large  and  enthu- 
siastic assemblage  it  is  possible  that  the  conference 
might  have  had  some  influence  on  the  construction  situ- 
ation. As  it  is,  the  only  general  benefit  would  seem  to 
be  the  demonstration  that  the  National  Federation  of 
Con.struction  Industries  as  no^v  formed  cannot  be  made 
truly  representative  of  the  industry.  It  has  been  looked 
upon  by  architects,  engineers,  and  contractors  as  a  fede- 
ration of  materials  manufacturers.  Consequently,  de- 
spite the  earnest  efi'orts  of  the  officers  of  the  federation 
these  thtee  chisses  have  held  aloof.  Yet  it  wa.s  very 
apparent  from  the  Chicago  meeting  that  there  is  felt 
a  widespread  need  for  some  body  that  will,  as  occasion 
demands,  be  able  to  bring  together  on  a  footing  of 
e()uality  all  of  the  interests  concerned  with  construction. 
In  fact,  it  is  understood  that  out  of  the  Chicago  meet- 
ing will  come  discussions  aimed  at  either  the  re-organi- 
zation of  the  federation  or  the  constitution  of  a  new 
body  that  will  win  the  support  of  all  parties.  Should 
these  projected  dis''ussions  result  in  an  effective 
organization  there  will  be  lasting  benefit,  though  in- 
direct, from  the  small  meeting  of  last  week. 
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Ultrademocracy  or  Mobexpertocracy? 

POPULAR  defiance  of  the  advice  of  the  California 
State  Board  of  Health,  of  the  city  engineering  de- 
partment of  Los  Angeles  and  of  eminent  consulting 
engineers  has  resulted  in  the  sewage-disposal  coroplica- 
tions  that  are  set  forth  elsewhere  in  this  issue.  Three 
times  in  the  last  six  years  have  the  people  of  Los 
Angeles  defeated  proposed  bond  issues  to  meet  a  sewage 
disposal  situation  that  was  constantly  growing  more 
serious.  A  fourth  vote  has  recently  been  m-dei-ed  for 
Aug.  12.  Its  outcome  will  be  awaited  with  interest. 
Meanwhile,  the  city  is  under  an  injunction  against  the 
discharge  into  a  creek  of  excess  sewage,  beyond  the 
capacity  of  the  ocean  outfall.  The  State  Board  of 
Health,  the  court  that  issued  the  injunction,  and  a  com- 
mittee of  the  local  section  of  the  American  Society  of 
Civil  Engineers  have  each  given  advice,  largely  con- 
flicting, designed  to  meet  the  emergency.  This  entire 
series  of  events  at  Los  Angeles  is  without  parallel  in  the 
whole  history  of  sewage  disposal  in  America.  Could 
one  delve  widely  and  deeply  enough  into  local  conditions 
it  might  be  found  that  quite  other  than  engineering 
factors  are  responsible  for  the  fact  that  a  city  that 
prides  itself  on  its  large  and  growing  population,  its 
blessings  of  nature  and  its  democracy  should  make  such 
a  spectacle  of  itself  as  has  Los  Angeles.  Can  it  be  that 
the  trouble  is  ultra-democracy — a  distrust  by  the  little- 
informed  many  of  the  specialized  knowledge  of  the  few? 
Or  is  it  a  case  of  "mobexpertocracy"  such  as  was  dis- 
played in  another  California  city  not  long  ago  (see 
Engineering  News-Record,  June  14,  1917,  p.  563)  when 
for  some  years  Sacramento  citizens  preferred  their  own 
ideas  rather  than  those  of  competent  engineers  as  to 
what  was  the  best  plan  for  a  new  water  supply  but  had 
so  many  different  ideas  that  they  could  agree  on  none 
of  them? 

Menace  of  County  Control 

INDICATIONS  are  found  in  various  sections  of  the 
country  of  an  attempt  to  wrest  control  of  highway 
construction  from  the  states  and  return  it  to  the  coun- 
ties. While  the  movement  has  not  been  organized,  it 
has  cropped  out  frequently  enough  to  warrant  concern 
on  the  part  of  state  highway  officials.  County  politi- 
cians have  looked  with  envious  eyes  upon  the  large  sums 
of  money  that  are  being  spent  under  state  control. 
With  a  slice  of  these  funds  at  their  own  disposal  oppor- 
tunities for  the  distribution  of  patronage  and  for  work 
by  their  contractor  constituents  would  be  rich  indeed. 
During  recent  years  the  whole  trend  of  highway  legis- 
lation has  been  toward  a  centralization  of  control  in 
the  state  highway  departments  and  the  organization  of 
a  properly  qualified  engineering  corps  to  direct  design 
and  construction.  Counties,  as  a  general  rule,  are  not 
in  a  position  to  give  to  highway  work  the  efficient  ad- 
ministration and  skilled  technical  supervision  which  the 
state  department  can  furnish.  It  has  taken  years  to 
build  up  our  state  highway  departments  to  their  pres- 
ent point  of  efficiency,  and  action  is  now  needed  to  fore- 
stall any  movement  having  for  its  object  the  reversion 
of  control  from  the  state  to  its  lower  political  sub- 
divisions. The  Federal  Highway  law,  enacted  last  year, 
recognized  the  principle  of  a  connected  system  of  high- 
ways— as  against  the  piecemeal  construction  of  former 
years — and  made  the  supply  of  federal  aid  dependent 
upon  adequate  state  control.  It  would  be  a  severe  blow 
to  highway  development  if  the  state  control  which  it  has 


taken  so  long  to  buiW  up  were  weakened.  The  highway 
program  of  the  states  today  involve  such  large  sums  of 
money  that  honest,  impartial  control  of  them  is  de- 
manded. The  state,  not  the  county,  is  the  agency  to 
administer  these  funds  and  supply  the  skilled  engineer- 
ing supervision  which  road-building  now  demands. 

Continuity  of  Construction  Required 

PREVIOUS  cost  records  may  prove  highly  unreliable 
as  a  guide  to  the  cost  of  new  work  unless  the  relative 
efficiencies  of  the  directing  organizations  are  evaluated. 
If  the  work  being  taken  as  a  guide  was  conducted  by 
experienced  foremen  and  crews  and  a  new  organization 
has  to  be  assembled  for  the  contemplated  work,  the  old 
costs  will  be  too  low.  These  facts  mean  more  than  a 
warning  to  contractors  to  use  caution  in  compiling  bid- 
ding prices  from  the  figures  of  costs  kept  on  previous 
operations.  Repeated  creation  of  new  organizations  to 
direct  construction  is  one  of  the  cost-penalties  of  pres- 
ent contracting  practice.  Except  for  large  construction 
companies,  with  country-wide  operations,  the  foremen, 
machine  operators  and  skilled  workmen  are  assembled 
anew  for  each  season's  work.  This  will  continue  as  long 
as  six  months  of  the  year  are  idle  time  with  most  con- 
tractors. Winter  construction  is  only  an  occasional 
practice.  Also  contracting  is  too  specialized  to  permit 
many  contractors  to  shift  from  their  usual  summer 
operations  to  the  kind  of  work  that  can  be  done  well 
in  the  winter.  This  is  especially  true  of  highway  con- 
tracting. Few  paved  road  contractors  have  the  equip- 
ment or  the  experience  to  do  winter  building  or  tunnel- 
ing or  heavy'  excavation,  and  they,  therefore,  break  up 
their  organizations  every  fall  and  assemble  new  organi- 
zations every  spring.  Extension  of  the  construction 
season  and  continuity  of  employment  are  contributions 
toward  the  revival  of  industry  which  engineers  and 
contractors  are  called  upon  to  undertake. 


Mid-West  Cement  Boycott  Off 

ROAD  building  in  the  Middle  West  on  a  larger  scale 
.  than  ever  before  is  assured.  State  contracts  for 
cement  which  have  been  pending  for  a  month  or  more 
have  now  been  let  and  contracts  for  the  individual  mile- 
ages are  being  opened  rapidly.  The  boycott,  so  called, 
of  Wisconsin,  Illinois.  Indiana  and  Michigan  against 
cement  has  been  dropped,  and  that  without  material 
price  concessions. 

Michigan  has  signed  up  for  1,120,000  bbl..  which  will 
build  about  340  miles.  Illinois  on  April  6  announced 
the  placing  of  2,700,000  bbl.,  bringing  the  total  purchase 
to  3,600,000  bbl.,  enough  for  its  1,000-mile  program. 
On  March  31  Illinois  received  bids  on  95  miles  of  road. 
Indiana  on  April  6  added  110.000  bbl.,  to  the  212,000  bbl. 
purchased  in  March  and  has  yet  to  apportion  an  addi- 
tional 200.000  bbl.  to  the  various  ,  cement  companies, 
enough  to  build  about  150  miles.  Wisconsin  last  month 
bought  1,500,000  bbl.  for  its  450-mile  quota,  of  which 
more  than  220  miles  have  been  let  to  the  individual 
contractors. 

As  these  states,  which  are  the  principal  ones  that  buy 
c-ement  and  furnish  it  to  the  contractors,  each  have  as 
large  or  larger  programs  than  ever  before  the  road 
building  stage  in  the  Middle  West  is  set  for  an  unprece- 
dented program. 

The  effect  of  the  boycott  on  prices  has  been  insignifi- 
cant, but  we  may  hear  from  it  later.     The  price  con- 
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cessions  which  were  announced  as  the  object  of  the  boy- 
cott have  not  been  secured.  Where  there  have  been  size- 
able concessions,  they  have  been  offset  by  the  condition 
that  the  cement  must  be  taken  in  large  quantities  early 
in  the  season  and  warehoused  at  the  State's  expense. 

But  there  may  be  another  result,  shortage  of  cement 
in  the  late  summer  or  fall,  or  a  number  of  mills  shut 
down  part  of  their  capacity  on  account  of  the  boycott. 
We  may,  therefore,  hear  echoes  of  the  boycott  some 
months  from  now. 

Just  now  the  interesting  fact  is  that  the  boycott  has 
been  lifted  and  that  four  of  the  states  with  large  road 
programs  are  not  to  hold  up  their  work  any  longer. 


New  Developments  in  Rock  Tunneling 

WITHIN  recent  years  new  conditions  have  developed 
in  the  West  that  have  brought  about  a  readjust- 
ment of  hard  rock  tunneling  methods.  For  the  most 
part  the  changes  have  not  been  along  the  line  of  refining 
and  perfecting  old  methods,  the  outstanding  factors, 
rather,  being  the  more  positive  call  for  speed  arising 
from  the  economic  demands  of  hydro-electric  service, 
the  advent  of  the  mucking  machine  and  the  increase  in 
size  of  tunnel  heading  sections.  The  demand  for  speed 
is  doubtless  the  most  important  of  these.  While  in 
some  cases  favoring  speed  over  cost  is  fully  justified, 
there  is  a  fair  chance  through  the  use  of  modern 
methods  and  equipment  that  speed,  the  all  important 
considei'ation,  can  be  greatly  increased  without  excess- 
ive cost,  as  is  pointed  out  in  the  article  by  R.  C.  Starr 
in  this  issue.  With  both  cost  and  speed  thus  involved 
by  new  conditions,  the  whole  subject  of  hard  rock  tun- 
neling methods  comes  up  for  readjustment. 

The  demand  for  speed  is  especially  great  in  hydro- 
electric practice  because  tunnels  are  often  the  limiting 
factor  in  the  time  required  to  get  new  power  projects 
into  service.  The  need  for  water  power  has  become 
more  urgent  in  the  West  as  oil  prices  have  increa.sed 
and  rapidly  growing  communities  and  industries  have 
created  a  power  demand  that  brooks  no  delay.  Agri- 
cultural development  orf  the  San  Joaquin  Valley  in 
California,  for  example,  was  being  held  back  because 
power  for  pumping  irrigation  water  was  not  available. 
The  Kerckhoff  tunnel  was  the  limiting  factor  in  getting 
water  on  the  land  and  the  result  wa.s  remarkable  speed 
in  driving  that  tunnel.  A  bonus  was  offered  for  all 
shots  that  pulled  over  16  ft.  and  during  the  la.st  ten 
days  of  the  work  a  larger  bonus  was  offered  for  the  beat 
record  in  an  8-hour  shift.  These  inducements  produced 
results;  rounds  over  20  ft.  deep  were  pulled  and  the 
work  was  completed  quickly  enough  to  attain  certain 
'  fhly  important  objectives.  Even  .so,  the  total  coats 
this  tunnel  were  no  more,  according  to  Mr.  Starr, 
who  had  charge  of  the  work,  than  on  other  tunnels  of  the 
same  size  and  driven  under  the  same  conditions  but 
without  the  means  u.sed  here  to  speed  up  the  work. 

Not  all  engineers  will  agree  with  this  method  of  offer- 
ing bonuses.  It  is  pointed  out,  for  example,  that  a 
bonus  for  special  shots,  or  even  for  the  bc^t  shift 
record,  is  apt  (1)  to  breed  carelessness  in  the  amount 
of  powder  used,  (2)  to  cause  overbreakagc.  and  (3)  to 
encourage  the  endeavor  to  make  a  sppcta<  iilar  shot  at 
the  expense  of  progress  on  the  following  shift.  The 
substitute  suggested  is  a  bonus  for  the  liigh<st  monthly 
average  or  any  plan  that  would  enrouriige  teamwork 
among  the  three  shifts. 


In  the  last  year  or  t\vo  mucking  tunnels  by  powei 
shovel  has  gained  popularity  so  rapidly  that  it  is  now 
standard  on  tunnels  17  ft.  square  or  larger.  Even  steam 
shovels  with  cut-down  booms  and  dipper  sticks  cannot 
be  used  to  advantage  in  tunnels  of  less  than  17  x  17-ft. 
section,  and  if  the  section  required  approaches  this  size 
it  is  not  infrequently  increased  for  the  express  purpose 
of  permitting  the  use  of  power  shovels.  The  moving 
of  the  larger  yardage  thus  entailed  is  justified  by  the 
lower  cost  per  yard.  While  this  practice  of  making  the 
tunnel  larger  than  necessary  works  out  very  nicely  in 
hard  rock,  it  would  unduly  increase  the  cost  if  applied 
in  formation  that  required  timbering.  The  situation 
therefore  suggests  the  need  of  something  in  between 
the  present  mucking  machine  and  the  steam  shovel. 
Various  types  of  mucking  machines  in  common  use  are 
advantageous  for  tunnel  sections  up  to  about  12  ft. 
square.  Beyond  that  and  until  the  section  becomes 
large  enough  for  two  machines  or  far  steam  shovels, 
there  is  a  gap  in  which  mechanical  mucking  is  not  now 
being  applied  to  good  advantage.  In  fact,  in  this  range 
of  12  to  17  ft.  hand  mucking  has  occasionally  been  used 
as  the  most  expeditious  means  available. 

The  mucking  machines  used  in  Western  power-tunnel 
work  are  the  same  as  those  built  for  the  mining  field, 
whei-e  large  tunnels  are  not  common;  in  other  words,  the 
civil  engineer  is  using  equipment  developed  to  suit  the 
requirements  of  the  mining  engineer.  In  view  of  the 
amount  of  large  power-tunnel  work  to  be  done  in  the 
West  within  the  next  few  years— $250,000,000  worth, 
Mr.  Starr  says — attention  to  this  need  should  be  a 
profitable  venture. 

With  good  teamwork,  now  less  common  than  formei-ly, 
crews  are  able  to  work  to  best  advantage  on  short 
rounds,  but  with  inefficient  labor  longei-  shots  are  more 
economical.  Standard  practice  in  Europe  has  been 
toward  much  shorter  rounds  than  are  used  in  this  coun- 
try. In  the  Loetschberg  tunnel,  for  example,  the  prac- 
tice was  to  use  4-ft.  rounds.  This  is  in  striking  contrast 
to  the  20-ft.  rounds  in  the  Kerckhoff  tunnel.  Although 
the  Kerckhoff  job  probably  represents  an  extreme,  yet 
the  tendency  is  unmistakably  toward  long  rounds.  In 
the  South  Fork  heading,  the  hardest  rock  on  the  Hetch 
Hetchy  tunnels,  where  the  tunnel  width  is  .slightly  over 
13  ft.,  the  average  pull  is  12  ft.  or  a  little  more.  As 
tunnel  sizes  increase,  deeper  holes  can  be  drilled  withoiit 
making  the  central  angle  of  the  V-cut  too  sharp  for  the 
best  powder  effect.  The  large-size  power  tunnels  now 
being  built  or  projected  are  introducing  new  problems 
in  drill  design  and  the  manufacture  of  drill  steel. 

With  the  present  high  mucking  costs  (whether  by 
hand  or  machine)  it  is  more  important  than  ever  to 
place  and  load  holes  so  that  the  muck  will  he  well  broken 
up  but  at  the  same  time  piled  close  to  the  heading, 
where  it  can  l>e  handled  economically.  On  this  .score  a 
well  known  Western  tunnel  builder  rin-ently  said,  "It  is 
a  great  mistake  to  fill  drill  holes  with  powder;  the  most 
economical  basis  is  to  load  them  for  six-tenths  of  their 
depth.  If  the  character  of  the  rock  is  such  that  a  hole 
of  a  certain  depth  cannot  lircak  it  when  six-tenths  full 
of  powder,  the  depth  of  the  holes  should  be  decrea.sed 
until  they  can  be  .so  pulled." 

Until  recently  rock  tunneling  was  mainly  a  railroad 
operation  and  like  most  railrrad  engineering  it  tendi-d 
to  become  over  standardized.  New  ri'quirtMncnts  and 
new  thought  came  with  the  big  water  tiinn.lM  .nwl  tbiv 
are  beginning  to  reflect  on  practice. 
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Modern  Practice  in  Driving  Western  Hard-Rock  Tunnels 

A  Discussion  of  Factors  Affecting  Size,  Progress  and  Cost  in  Large  Power  Tunnels;  Depth  and  Relation 
of  Drill  Holes,  Heading  and  Mucking  Methods 

By  R.  C.  Starr 

Construction  Engineer,  San  Joaquin  Light  &  Power  Corp. 


IN  THE  construction  of  the  large  mileage  of  hard-rock 
tunnels  that  have  been  built  for  power  purposes  in 
the  West  within  the  last  few  j'ears,  no  radically  new 
methods  of  driving  have  been  developed,  but  modern 
conditions  and  equipment  have  changed  the  importance 
of  various  factors  bearing  on  cost  and  speed.  The 
substitution  of  mechanical  for  hand  mucking,  for  ex- 
ample, has  changed  the  problem  of  determining  eco- 
nomic sizes.  Mucking  with  machines  has  affected  the 
depth  and  relation  of  drill  holes  by  placing  a  premium 
on  that  combination  which  would  most  effectively  pre- 
vent the  muck  from  scattering;  while  the  expense  attach- 
ing to  extra  movings  of  drill  carriage  or  mucking  ma- 
chine has  placed  new  penalties  on  "boots"  that  require 
re-shooting.  Altogether,  with  the  large  savings  that  can 
now  be  effected  by  driving  tunnels  at  high  speed,  good 
practice  in  hard-rock  tunneling  methods  is  now  very 
different  from  what  it  was  five  years  ago.  In  this 
article  it  is  the  author's  purpose  to  record  ways  and 
means  that  have  been  found  advantageous  under  present 
conditions  and  to  discuss  reasons  for  using  certain 
methods  in  certain  cases. 

Power  Intake  Tunnels. — In  the  early  development  of 
the  water-power  resources  of  the  West,  many  open 
ditches  and  flumes  were  constructed  to  carry  the  water 
from  the  intake  to  the  head  of  the  penstocks,  but  nearly 
all  the  water  conduits  built  during  the  past  ten  years 
are  tunnels,  and  tunnels  will  be  built  in  the  future  in 
connection  with  hydro-electric  development. 

Five  factors  are  largely  responsible  for  this:  (1) 
Nearly  all  economical  hydro-electric  projects  yet  unde- 
veloped are  in  mountainous  country,  where  slides,  rolling 
rocks,  and  damage  from  forest  fires  make  open  ditches 
and  flumes  costly  to  maintain,  and  the  uncertainty  of 
their  operation  makes  a  higher  percentage  of  reserve 
steam  power  necessary  than  is  the  case  with  hydro- 
electric plants  whose  water  conduits  are  underground. 
(2)  Due  to  the  fluctuating  daily  load  and  the  wide  varia- 
tion in  summer  and  winter  stream  flow,  a  considerable 
part  of  the  friction  losses  in  the  water  conduits  is  saved 
by  the  use  of  pressure  tunnels.  (3)  To  decrease  the 
amount  of  steam  i-eserve  power,  which  is  steadily  in- 
creasing in  cost,  due  to  the  increasing  price  of  oil,  future 
hydro-electric  developments  will  largely  consist  of  plants 
with  large  storage  reservoirs,  which  will  store  the  flood 
waters  and  make  them  available  during  months  of  low 
stream  flow.  The  entire  available  fluctuating  head  of 
the  reservoir  is  made  available  at  all  times  by  the  use  of 
pressure  tunnels.  (4)  Due  to  the  length  of  time  re- 
quired for  water  to  travel  from  the  intake  to  the  fore- 
bay,  it  requires  considerable  time  for  the  load  dis- 
patcher to  change  the  load  on  an  open-conduit  plant,  and 
in  case  of  trouble  a  considerable  amount  of  water  is 
wasted.  Moreover,  this  type  of  plant  cannot  be  used  as 
a  governing  plant  without  a  large  forebay,  which  ordi- 
narily is  impracticable  in  mountainous  country.  (5) 
Due  to  advances  in  tunjie!  driving,  the  cost  per  foot  of 
tunnels  for  given  capacities  has  not  increased  so  rapidly 
as  the  cost  of  flumes  and  open  conduits. 


Practically  all  important  power  companies  of  the 
Pacific  Coast  now  have  tunnels  in  service,  under  con- 
struction or  proposed,  in  some  cases  all  three.  The 
amount  to  be  spent  in  the  next  ten  years  in  California 
alone  for  hydro-electric  power  development  is  conserv- 
atively estimated  at  $250,000,000  and  it  is  safe  to  say 
that  one-third  to  one-half  of  this  will  be  expended  on 
tunnels.  In  view  of  this  situation,  tunnel-driving 
methods  warrant  careful  consideration. 

All  of  the  proposed  tunnels  on  the  Kings,  Kern  and 
San  Joaquin  Rivers,  as  well  as  those  already  built  or 
under  construction,  have  been  in  hard  rock.    The  mate- 
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FIG.   1.      TYPICAL,  HORSESHOE   SECTION 
Pneumatic   mucking   macliine  at   work    in   13i    x    14 -ft.   Kern 
River  Tunnel,   San  Joaquin  Light  &  Power  Corp. 

rial  encountered,  almost  entirely  granite,  required  prac- 
tically no  timbering.  The  size  of  these  tunnels  is  deter- 
mined primarily  by  hydraulic  conditions,  but  the  relative 
cost  of  lined  and  unlined  tunnels  for  equal  capacities 
has  caused  the  adoption  of  unlined  pressure  tunnels  in 
every  case  where  hard  rock  of  good  quality  and  not  too 
badly  fractured  was  encountered. 

Fig.  2  gives  curves  showing  comparative  costs  of  lined 
and  unlined  tunnels  for  equal  capacities  in  hard  granite. 
The  enormous  saving  to  be  made  by  adopting  the  unlined 
tunnel  section  is  evident.  The  two  curves  shown  are 
for  tunnels  in  hard  granite  acting  as  pressure  conduits, 
figured  for  the  same  friction  losses.  For  the  lined  tun- 
nels the  value  of  n  in  Kutter's  formula  was  taken  as 
0.015,  while  the  corresponding  value  for  unlined  tunnels 
was  0.035.  Actual  tests  showed  that  the  value  n  in- 
creases slightly  with  the  increase  in  size  of  conduits  and 
varies  from  0.012  to  0.015  for  lined  tunnels  and  from 
0.030  to  0.033  for  unlined  sections. 

SMpe  of  Cross-Section. — The  shape  of  the  crats-sec- 
tion  of  lined  pressure  tunnels  is  based  upon  two  con- 
siderations: (1)  Cost  of  concrete  lining  and  (2) 
economy  in  driving.    As  a  result,  two  sections  have  been 
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FIG.   J.     RADIAL  DRILLING  FROM   PIONEER  HEADING 

largely  adopted;  the  circular  section,  which  requires  no 
reinforcing  in  hard  rock,  and  the  horseshoe  section, 
which  does  require  reinforcing.  The  horseshoe  section 
is  more  easily  excavated  with  muc'iing  machines,  and 
for  that  reason  is  now  being  generally  adopted. 

Nearly  all  unlined  rock  tunnels  used  as  water  con 
duits  are  built  with  a  comparatively  flat  arch,  nearly 
vertical  side  walls,  and  a  flat  bottom,  as  this  .section  is 
most  easily  drilled  and  mucked.  To  decrease  the  fric- 
tion losses  in  unlined  tunnels,  it  is  very  important  that 
the  drill  holes  on  the  top,  bottom  and  sides  of  the  tunnel 
be  placed  as  nearly  parallel  with  the  finished  walls  as 
possible,  and  it  is  also  important  that  as  few  "boots" 
as  possible  be  left  in  the  tunnel.  Other  things  being 
equal,  friction  losses  are  usually  less  in  tunnels  where 
the  drilling  was  done  in  a  direction  opposite  to  the  flow 
of  water.  Uniformity  in  cross-section  area  throughout 
the  tunnel  also  tends  to  lower  the  friction  losses. 

Face  Methods. — All  tunnels  in  hard  rock  which  are 
over  14  ft.  high  and  10  ft.  wide  and  require  practically 
no  timbering  can  be  driven  most  economically  and  most 
rapidly  by  the  heading-and-bench  method,  using  steam 
shovels  operated  on  compres.sed  air.  Two  other  methods, 
the     straight-face     mt-thod     and     the     pioneer-heading 


i<»  ».  .-sll.A.M  Sl|f>Vi:i,  .\II1KI.N';  IN  ■"  ■  -•  '  11  riNKL. 
Tunnel  No.  7  of  Houthcrn  r'alifornia  Bdlson  Co.  Note  Blr  I 
ho»e  to  «hnvf|  ati'J  2-ln.  plank  houalng. 


method,  were  tried  when  the  Kerckhoff  power  tunnels 
were  driven  in  1919  and  1920,  and  after  six  months'  trial 
of  all  three,  the  heading-and-bench  method  was  adopted 
at  all  headings.  The  pioneer-heading  method  was  used 
by  the  Southern  California  Edison  Co.  in  its  large  hard- 
rock  tunnel  on  the  Big  Creek  No.  8  power  project;  but 
it  also  is  now  adopting  the  heading-and-bench  method  in 
all  tunnels  as  being  the  most  rapid  and  economical. 
Hvading-and-Bench  Method.— \N\ih  the  heading-and- 
bench  method,  the  bench  used  should  have  a  length  of 
about  two-thirds  the  tunnel  width  and  should  be  about 
10  ft.  from  the  roof.  The  drillers,  two  to  four  in  num- 
lier,  depending  upon  the  size  of  the  tunnel,  and  an  equal 
number  of  chuck  tenders  (all  of  these  should  be  able  to 
run  a  drill,  at  least  in  an  emergency)  drill  the  heading 
holes  with  drills  mounted  on  cross-bars  or  columns, 
while  the  muck  from  the  preceding  .shot  is  mucked  out. 
A  steam  shovel  operated  on  air,  if  properly  designed  as~ 
to  size  of  dipper,  length  of  boom  and  dipper  .stick,  will 
muck  out  any  round  in  5  to  8  hours,  if  proper  electric 
locomotives  and  cars  and  track  facilities  are  provided. 
The  prn-er  number  of  drills  should  therefore  be  oper- 
ated in  the  heading  so 
that  the  drilling  of  the 
heading  will  be  complet- 
ed by  the  time  the  muck- 
ing is  done. 

As  soon  as  these  two 
operations  are  complet- 
ed, the  bench  is  drilled 
from  cross-bars  with  suf- 
ficient horizontal  holes  to 
insure  the  breaking  to 
grade  of  the  entire  sec- 
tion drilled,  and  particu- 
lar care  should  be  taken 
in  the  location  of  these 
holes,  as  a  high  bottom 
delays  the  shovel  prog- 
ress materially.  The  drilling  of  (he  bench  holes  and  the 
loading  and  shooting  of  the  heading  occupy  from  8  to 
16  hours,  depending  upon  the  difficulties  encountered  in 
"pulling"  the  cut  shots.  In  hard  rock,  especially  grarc 
ites  and  trap  rocks,  it  is  necessary  to  shoot  the  cut  shots 
at  least  twice,  as  it  is  essential  that  the  cut  holes  be 
broken  to  the  bottom  of  the  holes,  as  the  length  of  the 
round  broken  out  depends  upon  this  factor  almo.st 
entirely. 

The  most  successful  shooting  in  large  hard-rock  tun- 
nels is  accomplished  with  what  is  called  the  double 
V-cut,  which  is  made  by  drilling  four  vertical  rows  of 
holes  at  such  an  angle  with  the  face  that  (he  (wo  center 
rows  meet  on  the  vertical  center  line  of  (he  (unnel,  and 
the  (wo  outer  row.s  divide  the  distance  between  the  near- 
est holes  drilled  parallel  with  (he  tunnel  and  the  converg- 
ing center  rows. 

The  cut  holes  in  solid  granite  are  usually  loaded  with 
CO  per  cent  gelatin  powder  and  arc  shot  simultaneou.sly 
by  440-volt  alternating  current  and  electric  detonators 
before  the  side  and  bench  holes  are  sho(.  Delay  explod- 
ers are  used  for  the  later  holes,  and  holes  on  opposite 
sides  of  the  cuts  in  pairs  are  shot  at  (he  .same  ins(ant, 
in  order  to  prevent  (he  .scat(ering  of  the  muck.  It  is 
ver>'  important  that  the  numbrrs  a((ached  to  the  delay 
exploders  properly  repre.sent  their  iflalive  time  of  firing, 
as  the  explosion  of  (he  charges  at  the  proper  time  is  the 
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most  important  factor  in  insuring  a  good  clean-breaking 
round  and  preventing  the  scattering  of  the  rock  far  back 
from  the  face.  The  electric  detonators  are  connected 
in  parallel  to  two  copper  wires  (usually  No.  8)  forming 
a  bus  strung  up  in  front  of  the  face.  Particular  care 
must  be  taken  to  see  that  all  wires  have  good  contacts 
and  to  see  that  the  two  wires  leading  from  each  deto- 
nator are  connected  to  separate  bus  wires ;  to  assist  in 
this,  two  different-colored  wires  should  be  provided  with 
all  detonators. 

The  shooting  line  should  be  a  separate  line  used  for 
no  other  purpose  and  should  be  kept  on  the  opposite  side 
of  the  tunnel  from  all  other  electrical  circuits.  Before 
the  bus  wires  are  connected  to  it  the  shift  boss  should 
personally  inspect  all  connections  to  see  that  everything 
is  right.  In  this  way,  errors  made  in  connecting  the 
wires,  due  to  haste,  are  often  discovered  and  a  poor  shot 
is  avoided. 

Straight-Face  Method. — With  the  straight  face 
method,  the  entire  heading  is  drilled  after  the  mucking 
of  the  previous  round  has  been  completed,  the  drills 
being  mounted  upon  cross-bars  or  columns  which  are 
often  carried  by  a  drill  carriage.  The  drill  carriage  con- 
sists of  a  flat-car  with  working  platforms  for  the  drill- 
ers and  chucktenders  and  racks  for  the  drill  steel.  It 
also  supports  the  columns  and  cross-bars  while  the  car 
is  moved  up  to  the  heading  before  drilling  operations 
are  begun.  The  drill  carriage  has  permanently  fastened 
to  it  all  air  and  water  pipes  and  manifolds,  and  very 
little  time  is  required  for  setting  up.  With  this  method 
the  drillers  have  no  "mucking  back"  to  do  and  there  is 
no  interference  by  the  mucking  crew  to  contend  with. 
On  the  other  hand  no  mucking  can  go  on  while  the 
drilling  is  being  done,  'and  any  delay  in  the  mucking 
delays  the  commencement  of  the  drilling,  and  vice-versa. 

With  the  drill  carriage,  each  round  must  be  shot 
almost  perfectly  and  a  uniform  vertical  face  left,  so  that 
the  columns  and  cross-bars  mounted  upon  the  car  can 
be  placed  within  a  reasonable  distance  of  heading  at  all 


As  a  result,  before  almost  every  mucking  operation  is 
completed,  it  is  necessary  to  shoot  one  or  two  "boot" 
holes,  with  consequent  delay.  On  the  average,  this 
method  requires  six  hours  more  per  round  than  the 
heading-and-bench  method,  and  the  saving  in  drilling 
costs  is  overbalanced  by  the  additional  mucking  costs. 
Pioneer-Heading  Method. — With  the  pioneer-heading 
method,  a  small  tunnel,  large  enough  to  permit  the  use 
of  mucking  machines,  is  driven  ahead  of  the  full-size 
heading,  usually  with  its  bottom  grade  coinciding  with 
the  bottom  grade  of  the  tunnel,  and  in  a  second  opera- 
tion the  remainder  of  the  tunnel  section  is  drilled,  shot 
and  removed  by  steam  shovels.    All  of  the  holes  required 


TABLE   I— DIVISION  OF  TUNNEL  COSTS  ON 
KERCIvHOFF  DEVELOPMENT 

Percentage 
Item  of  Cost 

Drilling,   including  depreciation   on   drills,   drill  steel,  sharpeners,   oil 

furnace,  cost  of  sharpening  steel,  etc 29.33 

Powder,  caps  and  fuse 1 0 .  00 

Mucking,  including  depreciation  on  shovels,  cars,  etc 33 ,  66 

Shooting,  labor  only    4-00 

Drainage   0. 67 

Track  work,  labor  only 2 ,  00 

Light  and  power 4. 00 

Ventilation,  including  depreciation  on  blowers  and  blower  pipe 3 .  00 

Depreciation  on  rails,  ties,  etc 5 .  00 

Depreciation   on   electrical  equipment   including   wiring,   electric  loco- 
motives, motor-generator  sets,  etc 7.67 

Clerks,  etc 0.67 


for  blasting  out  the  full  section  can  be  drilled  radially 
from  the  pioneer,  and  thus  only  a  short  time  is  required 
to  remove  the  great  mass  of  muck  shot  down  from  the 
radial  holes.  However,  with  this  method  the  progress 
of  the  pioneer  is  very  little  faster  than  Ihe  progress 
which  can  be  made  by  the  heading-and-bench  method 
when  removing  the  entire  section  at  one  operation. 
Moreover,  the  cost  of  the  pioneer  bore  is  so  great  that 
the  ultimate  cost  of  the  large  tunnel  is  much  greater 
than  when  the  heading-and-bench  method  is  used. 

Costs  and  Comparisons. — In  the  adjoining  Table  I, 
which  shows  the  relative  costs  of  the  various  items  (in- 
cluding all  overhead)  making  up  the  tunnel  costs  on  the 
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TABLE  II— SIZES  AND  METHODS  ON  SOME  '5VESTERN 

Location 
No.  of  Project 

Company  and  Contractor 

Length, 
Ft. 

No.  of 
Headings 

Cross  Section, 
Size  in  Ft. 

Date  of 
Completion 

Kinds  of  Rock 

Timbering 

1 

Skagit  Project 

City  of  Seattle 

2,575 

Two 

6x7 

Aug.,  1921 

Hard  granite 

None 

2. 

(Newhalem  Tunnel; 
Skagit  Project 
'Gorge  Cr.  Tunnel) 

)      (Day  labor) 
City  of  Seattle 

(R.  C.  Storrie  &  Co.) 

10,976 

Two 

Horseshoe,  21  wide 

Started  Dec,  1921 

Granite 

3. 

Bridge  River  Project 

Bridge  River  Power  Co. 

Two, 
12,600 

Horseshoe 

136     sq.ft.      each 

125x14 

14  dia.  circular 

4 

Pit  River  Project 

Pac.  Gas  &  El.  Co. 

10,111 

Three 

Jan.,  1922 

Basaltic  lava 

IS'/o     length 

Pit  Rv.  No.  1 

(F.  Rolandi) 

5. 

Don  Pedro  Dam 

Turlock    and    Modesto 

Irrig. 

600 

Two 

24x24 

6 

East  Bay  Water  Co. 

14.553 

Four 

Horseshoe 

Early  in  1920 

Serpentine,   sandstone 

70^r    lengtfc 

(Bates  &  Boriand) 

5ix6J  inside  lining 

schist,  shale 

All  timbered 

7 

Great     Western     Power 

•     Co. 

21,900 

Nine 

1 2-ft.  circular 

July,  1921 

Slate    varying    greatly 

8. 

(Feather  River) 
Hetch  Hetchy 

(Stone  and  Webster) 
City  of  San  Fran 

•r.) 

18  miles 

Ten 

Horseshoe,  9x9 
10-3— 106  sq.ft. 
13-4— 153  sq.ft. 

Mar.,  1923 

in  hardness 

Slates,  quartzite, 

granodiorite 

Infrequently 

Big  Creek  Tunnel  8 
Big  Creek  No.  3 
Kaiser  Crest 

So.  Cal.  Edison  Co. 

About   5,800 

Four 

20x20 

Gray  granite 

None 

3IJ.O0O 

Eight 

21x21 

Gray  granite 

None 

II. 

So.  Cal.  Edison  Co. 

13  6  mi. 

Sii 

15x15 

About  Mar.,   1926 

Hard  gray  granite 

None 

(Hunting  on  lake) 

15,000 

Four 

8x11 

May,  1921 

Hard  gray  granite 

None 

13. 

Kern  River  No.  3 

So.  Cal.  Edison  Co. 

60,000 

About 
Forty 

8Sx95 
600  sec-ft. 

Jan.,  1920 

Shale  and  decomposed 
granite  to  hard 
granite 

14 

18,000 

17x17 

May.  1920 

Seamless/  blue  granite 

None 

15. 

Kern  Canyon 

San  Joaquin  L;.  &  Power 

Corp. 

S,36l 

Ten 

SiilOi  lined 

Gray    granite    broken 
formation 

times.  With  this  method,  the  double  V-cut  extending 
from  top  to  bottom  of  the  tunnel  is  used  to  the  best 
advantage. 

It  is  necessary  to  clean  up  practically  all  the  muck  in 
the  bottom  of  the  tunnel  before  the  carriage  can  be 
moved  into  place,  and  r\6  corners  can  be  left  in  the  face. 


Kerckhoff  development,  it  will  be  noted  that  drilling 
and  mucking  make  up  more  than  60  per  cent  of  the  total 
tunnel  cost. 

The  cost  of  drilling  per  lineal  foot  of  tunnel  is  less 
with  long  rounds  than  with  short  rounds.  This  is  be- 
cause the  cost  of  drilling  per  lineal  foot  of  heading 
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depends  upon  two  factors;  namely,  (1)  the  cost  oi  set- 
ting up  and  tearing  down  cross-bars  and  columns,  drills 
and  air  hose,  and  (2)  the  cost  of  drilling  per  foot  of  hole. 

It  is  obvious  that  the  first  item  is  dependent  upon  the 
number  of  set-ups  required  in  the  total  length  of  tun- 
nel. The  cost  of  drilling  per  foot  of  hole  is  slightly 
greater  with  long  holes  than  with  short  holes,  but  the 
total  length  of  holes  drilled  in  short  rounds  per  unit 
length  of  tunnel  is  considerably  less  with  long  rounds 
than  with  short,  on  account  of  the  fact  that  each  round 
does  not  break  to  the  bottom  of  the  hole. 

The  cost  per  yard  of  mucking  with  air-driven  steam 
shovels  depends  almost  entirely  upon  the  quantity  of 
muck  to  be  removed  per  round.  Nearly  one-half  of  the 
cost  of  handling  muck  with  steam  shovels  is  the  cost  of 


FIG.  5.     TYPICAL  CIRCULAR  TUNNEL;  DIAMBTTER  12   FT. 

moving  the  shovel  to  and  from  its  work  and  mucking 
up  the  scattered  muck  on  the  tracks  after  a  shot  so  as  to 
get  the  shovel  up  to  the  main  body  of  muck.  This  cost 
is  entirely  independent  of  the  total  amount  of  muck  to 
be  handled  at  each  round. 

Advantage  of  Long  Rounds. — It  therefore  follows  that 
great  economy  can  be  obtained  by  lengthening  rounds  in 


day  can  only  be  made  by  using  swing  shifts,  which  arj 
admitted  to  be  very  unsatisfactory. 

The  practical  average  depth  per  round  is  approxi- 
mately 80  per  cent  of  the  tunnel  width.  On  the  Kerck- 
hoff  tunnels,  18  x  18  ft.  in  blue  granite,  the  economical 
average  depth  was  found  to  be  15  ft.  The  cost  of  driv- 
ing large  tunnels  per  cubic  yard  decreases  quite  rapidly 
for  sections  larger  than  16  ft.  in  width,  as  larger  cars 
and  larger  dippers  can  be  used. 

Drills  having  power  to  drill  deep  holes  with  great 
rapidity  must  be  provided,  so  that  the  drilling  will  not 
delay  the  tunnel  progress,  to  get  the  greatest  speed  with 
greatest  economy.  The  selection  of  drill  steel  is  like- 
wise of  greater  importance  as  tunnels  increase  in  size, 
on  account  of  the  tremendous  strain  on  the  long  steel 
and  its  tendency  to  crystallize  under  such  conditions. 
Up  to  the  present  time  the  manufacture  of  special  drill 
steel  for  this  kind  of  work  has  not  been  attempted  in 
this  country,  but  now  that  such  a  large  mileage  of  power 
tunnels  is  definitely  scheduled  for  construction  in  the 
next  few  years,  drill-steel  manufacturers  should  imme- 
diately take  steps  to  make  better  steel,  if  foreign  steels 
are  to  be  kept  out  of  the  local  markets. 

Importance  of  Speed. — On  most  hydro-electric  power 
developments  the  length  of  time  required  to  drive  the 
tunnels  is  the  factor  which  puts  the  minimum  limit  on 
the  construction  period  of  the  entire  development.  This 
has  been  true  on  the  Big  Bend,  Big  Creek,  Kerckhoff, 
Kern  Canyon,  Caribou,  Hetch  Hetchy,  and  many  other 
developments.  Water  power  developments  are  nearly 
always  made  at  times  when  load  demands  require  addi- 
tional power  resources.  A  50,000-hp.  development  at 
the  present  time  in  California  costs  approximately 
$7,500,000;  with  interest  at  8  per  cent  this  represents 
a  charge  of  $600,000  per  year,  or  $1,640  per  day.  Every 
thirty  days  by  which  the  construction  period  can  be  re- 
duced on  such  a  project  therefore  represents  a  saving 
in  investment  alone  of  $50,000  or  $1  per  horsepower. 
Often  such  a  hydro-electric  development  is  built  to  re- 


R0< 

:K  TUNNELS  UNDER  WAY  IN  1920  AND  1921 

Motl 

Working  Hesdinca 

Depth 

Of  Holes,  Ft. 

No.  of  Shou 
Per  Round 

Maximum 

Progress 

(One  Heading). 

Ft.  Per  Mo. 

Remarks 
No   lining:    lower   end    of    tunnel 

head  of  266-ft. 
Cone,  lining  throughout  (contr.  $2.2 

1. 
2. 

Mucking 

under 
03.865) 

4. 

Headins  A  Bench 

H«nd  mucking 
SUce  Bat.  Locoe. 

Heading—  8  to  10 
Bench— 16    to    22 

Heading— 16  to  22 
Bench— 5  to  7  ft. 

524  ft.  in 
month  of  July 

Cone,  lined 

thrnvighout. 

6. 
7. 
S. 

Full  F»c« 
Full  Fmc 
Full  F««! 
throuehout 

Hand  muckins 
Hand  A  I  shuveloder 
.Sovoral  makcn  motor 
and  air  driven 

6—8 

6—8 
8— WKmall 
8 — 14  Inrge 

7     in 

6—10 

25— 55  small 

}0— 50  large 

597 

758  at  Priest 

Portal 

Kxeeiwive  wf 
620  Seo   ft 
Smsll  secli 

ter  flow- 
Large  section  unlined- 
on  cone   lined 

- 

9. 
ID. 

Pionwr      Tinrr     A 

Full  F»rr 
Hmrlinff  A  Brnch 

murking  machines 
Steam  ahovcla 

Steam  Shovela 

6-12 

40-50 

After  8i9  pioneer 

1.260 

(Started 

Nov.    1,    1921) 

(.Shovels  start4Nl. 

Oct. -15,   1921) 

526 

470 

451 

(April) 

II. 
12 

n 

HeadinK  A  Bench 

Full  F»ce 
Full  Far.- 
llanHine  A  Brnch 

and  Full  Facp 
Enlaninsold  tunnel 

uem     a*     C4!nt«r 

iMulinK 

Steam  Hhnvela  and 

nhiivelnfleni 
Shuvrlodern 
Hand  murkinK 
Steam       nhriveU 

(.Mnnon  401 
Hhuvelorler 

About    10  1.1   18 

About  8 
8-12 

1? 

50—60 

20—40 

15-35 

Maiimum    of    80 

12 

No  lining 
Concrete  lin 

ng  ihroiighoiit 

r  $43 

14. 
15. 

No  lining. 

,at>or  and  powd 

per  ft. 

large  tunnels,  especially  where  the  cost  of  powder  used 
in  the  cut  shots  is  not  excessive  with  long  rounds.  This 
statement  is  borne  out  by  the  fact  that  in  large  tunnels 
the  most  economical  set-up  can  be  made  on  the  basis  of 
one  round  per  day,  with  all  crews  having  regular  hours. 
It  is  impossible  to  complete  two  rounds  a  day,  and  at- 
tempts to  increase  progress  to  more  than  one  round  per 


place  steam  power  generated  by  oil,  which  costs  ap- 
proximately Ic.  per  kilowatt-hour  for  oil  alone.  In  such 
a  case  thorc  is  an  additional  saving  in  crrst  of  oil  amount- 
ing to  $216,000  per  month,  or  $7,200  per  day,  based  on 
an  80  per  cent  load  factor.  It  is  in  consequence  of  these 
conditions  that  progressive  engineers  are  continually 
studying  new  methods  in  tunnel  construction. 
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Land  Drainage  Developments  in  a 
Canadian  Province 

Large  Field  for  Drainage — Double  Levees  To  Hold 

Floods — New  Drainage  Board — Government 

Control  of  Maintenance 

DITCH  maintenance  as  a  government  responsibility, 
extension  of  land  drainage  to  promote  agricultural 
development,  revision  of  the  present  law  and  appoint- 
ment of  a  permanent  board  to  administer  the  law  free 
of  political  considerations,  are  high  points  of  recom- 
mendations in  the  recent  report  of  the  Manitoba 
Drainage  Commission,  appointed  to  consider  the  present 
conditions  and  needed  improvements.  John  G.  Sulli- 
van, consulting  engineer,  Winnipeg,  is  chairman  of  the 
commission,  with  H.  Grills  and  J.  A.  Thompson  as  the 
other  members.  An  abstract  of  this  report  is  given 
below : 

With  2,000,000  acres  in  organized  drainage  districts, 
less  than  $4,000,000  of  bonds  have  been  issued  against 
these  lands.  Half  of  this  area  is  under  cultivation  and 
with  effective  drainage  more  than  90  per  cent  could  be 
put  under  cultivation.  Drained  lands  in  general  are 
superior  to  lands  that  do  not  require  drainage.  Develop- 
ment of  farming  in  this  province  depends  largely  on  irri- 
gation in  the  southwest  and  drainage  in  the  north  and 
east.  The  opportunities  and  cost  of  irrigation  are  such  as 
to  afford  little  encouragement.  But  possibilities  of  drain- 
age are  almost  unlimited  and  future  agricultural  develop- 
ment depends  largely  upon  how  the  matter  is  handled  at 
the  present  time. 

The  people  in  the  drainage  districts  have  suffered  more 
from  inefficient  drainage  than  from  excessive  or  inequitable 
taxation,  in  spite  of  the  fact  that  about  600,000  acres  have 
paid  drainage  taxes  for  which  they  received  little  benefit. 
The  major  causes  of  this  latter  condition  have  been  de- 
fective laws  and  the  lack  of  any  central  controlling  body 
free  to  execute  and  administer  the  provisions  of  these  laws. 
Distribution  and  assessment  of  drainage  taxes  is  an  entirely 
different  problem  from  the  assessment  of  revenue  taxes. 
The  latter  are  based  on  valuation  and  power  to  pay.  The 
former  are  based  on  benefits  received  and  relief  from  lia- 
bility of  damage,  as  well  as  on  the  ability  to  pay.  This 
responsibility  for  tax  distribution  should  not  be  placed 
upon  any  officer  of  a  department,  as  at  present,  or  upon 
a  government  officer  whose  position  is  dependent  upon  the 
popular  vote. 

Among  the  vital  defects  of  the  present  act  is  that  it  is 
susceptible  of  different  interpretations,  owing  partly  to  the 
lack  of  proper  classification  of  clauses  relating  to  construc- 
tion and  to  maintenance.  Under  existing  conditions,  the 
lands  within  a  district  are  liable  for  the  cost  of  all  drainage 
work,  just  as  much  as  if  the  district  had  a  corporate  exist- 
ence. Although  taxation  in  proportion  to  benefits  is  con- 
templated by  the  law,  the  method  prescribed  for  applying 
this  principle  is  not  pi-acticable.  It  actually  places  all 
responsibility  on  the  government  engineer,  who  should  not 
be  asked  to  assume  such  responsibility. 

Drainage  Board — A  permanent  drainage  board  should  be 
appointed  in  order  to  relieve  the  chief  engineer  of  the 
responsibility  noted  above,  to  protect  the  taxpayers  in  the 
formation  of  new  districts  and  to  insure  efficient  adminis- 
tration of  the  law.  Its  principal  duties  would  be  to  levy 
drainage  taxes,  to  approve  of  work  to  be  done  (both  con- 
struction and  maintenance)  and  to  approve  plans  for  such 
work.  The  carrying  out  of  the  work  should  be  in  the  hands 
of  the  Department  of  Public  Works,  as  at  present,  since 
an  increase  in  executive  organizations  is  not  desirable. 
The  expense  of  maintaining  the  board  should  be  charged 
in  equal  proportions  to  the  drainage  districts  and  the 
general  expenses  of  the  province. 


Drainage  Districts — No  new  districts  should  be  formed 
where  the  development  and  demand  for  land  will  not  fully 
warrant  the  expenditure.  The  boundaries  of  any  district 
should  be  extended  to  include  all  lands  whose  surplus  waters 
drain  into  that  district  and  are  carried  by  any  artificial 
channel  through  it  to  a  natural  outlet.  This  is  a  natural 
division  of  lands;  any  other  division  leads  to  disputes. 
But  it  is  not  contemplated  that  all  lands  within  the  new 
boundaries  would  be  taxed. 

A  plan  of  forming  new  districts  on  the  basis  of  individual 
watersheds  or  drainage  areas,  thus  breaking  up  some  of 
the  older  districts,  has  many  good  points.  But  the  diffi- 
culty of  allotting  to  each  watershed  its  proper  portion  of 
the  existing  debts,  together  with  the  resulting  dissatisfac- 
tion, outweighs  the  beneficial  features^ 

Distribution  of  Taxes — Lands  should  be  classified  accord- 
ing to  wetness.  Lands  worthless  vdthout  drainage  would 
be  in  the  highest  class.  In  the  lowest  class  would  be  land 
that  is  liable  only  because  water  from  it  dam.ages  the  lower 
lands  or  increases  the  cost  of  protecting  them.  Since  the 
"ability  to  pay"  is  a  factor  m  all  taxation  levies  the  ability 
of  the  lands  to  produce  must  be  taken  into  account. 

In  justification  of  the  principle  of  taxing  lands  on  the 
higher  levels,  it  may  be  said  that  if  people  on  the  high 
lands  have  the  right  to  do  as  they  please  on  their  own 
property,  the  same  should  be  true  of  those  people  within 
a  drainage  district,  who  would  thus  have  a  right  to  dam 
against  the  waters  from  the  higher  lands.  Several  road 
and  drainage  ditches  are  now  discharging  water  into  drain- 
age districts,  which  is  unjust.  If  the  people  whose  lands 
are  drained  by  these  ditches  should  be  compelled  to  pro- 
vide an  artificial  channel  to  carry  off  their  waters,  the  cost 
might  be  many  times  that  of  an  equitable  tax  for  the  use 
of  the  district  ditches. 

The  government  should  pay  taxes  on  benefited  land 
owned  by  the  Province.  Municipalities  should  pay  an 
amount  equal  to  the  benefits  derived  from  highways  built 
in  connection  with  ditch   construction. 

Some  of  the  ditches  need  to  be  enlarged  since  they  drain 
more  land  than  was  contemplated.  New  capital  should  be 
raised  for  this  work,  collecting  the  money  finally  by  taxing 
the  lands  liable  for  the  excess  water  as  well  as  the  lands 
benefited. 

Ditch  Maintenance — This  work  consists  of  clearing  out 
material  which  may  slide  or  be  blown  in,  or  may  be  de- 
posited by  the  water.  It  includes  also  the  cutting  of  weeds 
and  underbrush,  the  care  of  levees,  and  the  repair  and 
renewal  of  culverts  and  bridges.  In  some  of  the  older  dis- 
tricts this  has  been  neglected  so  long  that  it  would  be 
almost  impossible  for  the  municipalities  to  do  all  this 
deferred  work.  Instead  of  this  maintenance  being  in  the 
hands  of  the  officers  of  the  various  municipalities,  it  should 
be  assumed  by  the  government,  as  agent  for  the  drainage 
districts.  A  substantial  tax  to  cover  the  expense  should  be 
levied  on  the  lands  in  the  same  proportion  and  manner  as 
the  tax  for  capital  account.  

An  exception  to  this  is  that  the  government  cannot  accept 
responsibility  for  the  removal  of  snow  and  ice  from  any 
ditch  or  stream.  Such  work  must  be  attended  to  by  local 
authorities.  Consideration  should  be  given  to  the  economy 
of  windbreaks  along  ditches  in  light  soil,  to  prevent  the  soil 
from  being  blown  in.  When  the  annual  cost  of  clearing  the- 
ditch  is  greater  than  the  interest  on  the  cost  of  an  efficient 
wind  break,  including  the  land  'required,  the  gov- 
ernment should  have  power  to  order  the  construction 
of  such  works. 

In  certain  districts  the  main  dredged  channels  should  be 
double-diked,  a  levee  being  built  250  to  300  ft.  from  the 
spoil  bank  to  confine  the  flood  waters.  During  the  spring 
break  up  the  channels,  when  full  of  snow  and  ice,  will  not 
carry  off  the  waters  that  come  from  the  higher  lands. 
These  levees  would  also  be  a  protection  against  extraordinai-y 
floods  during  the  summer. 
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Building  Roads  on  Gumbo  Fills  in  the  Arkansas  Bottoms 

Constructing  100  Miles  of  Surfaced  Road  in  Two  Years — District  Co-operation  Expedites  Progress — 
Territory  Previously  Without  Highways 

By  Charles  T.  Fisher 

Engineer  in  Charge  for  the   Morgan   Engineering  Co.,   Memphis,  Tenn. 


CONTRACTS  of  unusual  form  and  a  number  of 
structural  details  and  construction  methods  de- 
signed to  meet  the  conditions  of  road  building  in  the 
Mississippi  bottom  lands,  make  the  road  building  of 
1920-21  in  Crittenden  County,  Arkansas,  a  matter  of 
interesting  record.  Practically  all  of  the  road  had  to 
be  put  on  embankment  to  keep  it  out  of  the  water. 
Precast  concrete  culverts 
were  employed  as  much 
as  possible  to  reduce  haul- 
ing over  the  gumbo  fills 
made  from  side  ditches. 
With  several  districts 
combining  to  purchase 
gravel,  spur  tracks,  local 
stockpiling  and  district- 
owned  railway  equipment 
were  practicable  and  eco- 
nomical. Contracts  for 
graveling  were  devised 
which  avoided  the  disad- 
vantages of  the  "ton- 
zone"  form.  A  new  "sil- 
ica" surfacing  was  em- 
ployed successfully,  in- 
stead of  gravel,  on  a  large 
mileage. 

In  1919  six  road  im- 
provement districts  were 
organized  in  which  the  en- 
tire area  of  nearly  600  square  miles  of  Crittenden 
County,  Arkansas,  was  included.  The  two  most  im- 
portant districts  were  7  and  9,  Fig.  1,  which  conducted 
their  roadwork  together  under  the  supervision  of  the 
Morgan  Engineering  Co.,  Memphis,  Tenn.  Approxi- 
mately 16  miles  of  earth  roads,  66  miles  of  gravel  roads 
and  14  miles  of  concrete  roads  have  been  completed  in 
the  two  districts  in  1920-21.  The  work  has  been  road 
building  rather  than  road  improvement,  for  in  most 
cases  there  was  not  even  a  trail  on  the  location  of  the 
new  road. 

Roads  Built  on  Fills.— The  finished  road  grade  was 
fixed  at  not  less  than  1..5  ft.  above  the  general  surface 
of  the  ground,  and  not  less  than  2  ft.  above  local  high 
water.  This  rule  made  the  yardage  of  embankment 
high,  averaging  about  11,000  cu.yd.  to  the  mile.  It  was 
necessary,  however,  because  of  the  difficulty  of  obtain- 
ing perfect  drainage  in  the  flat  lands  and  because  of 
the  marked  capillary  action  of  the  soil.  Practically 
none  of  the  road  system  is  in  cut.  The  embankments 
were  built  24  ft.  wide  at  the  top,  with  1.5  to  1  aide 
slopes.  They  were  formed  from  side  borrow  pits  which 
Were  dug  to  grade  and  carefully  drained. 

Dragline  machines,  elevating  graders,  wheeled  scrap- 
ers and  blade  graders  were  all  used  in  building  the 
fills,  but  by  far  the  greater  part  of  the  din  w.m  handled 
with  fresno  scrapers  and  mules,  a  combination  which 
gave  the  most  satisfactory  results  under  the  conditions. 


Engineers  in  private  practice  build  the  roads 
of  Arkansas. 

The  state  highway  department  engineers  have 
little  control  except  ivhen  Federal  aid  is  involved. 

There  are  no  comity  engineers  or  city  engi- 
neers or  public  ivorks  departments. 

Every  public  work — road,  sewer,  bridge,  etc. 
—is  constructed  by  an  "Improvement  District," 
created,  under  the  la,iu,  for  this  specific  purpose. 

Tiie  engineers  are  appointed  by  tlie  commis- 
sioners of  the  district;  their  fee,  established  by 
law,  is  5  per  cent  of  the  cost  of  the  improvement. 

Some  three  or  four  hundred  improvement  dis- 
tricts, each  with  its  engineer,  are  constructing 
the  improved  road  system  of  Arkansas. 

The  work  outlined  in  the  accompanying  article 
is  an  example  of  highivay  development  under  the 
system  indicated. — Editor. 


Negro  labor  was  used  on  all  parts  of  the  work.  In 
both  districts  there  were  1,050,000  cu.yd.  of  embank- 
ment. There  were  also  numerous  brakes  of  cypress  and 
gum  to  be  crossed,  and  clearing  and  grubbing,  Fig.  3, 
amounted  to  278  acres. 

Precast  Cidverts  Reduce  Haidiyig. — It  was  difficult 
and  expensive  to  haul  over  the  unfinished  roads.  Figs.  2 
and  4.  The  alluvial  soil, 
when  dry  was  rough  and 
rutted,  and  when  wet,  was 
a  mire.  Materials  for  cul- 
verts and  bridges  cost 
much  time  and  trouble  to 
get  onto  the  ground.  How- 
ever, a  considerable  sav- 
ing was  effected  by  the 
use  of  precast  concrete 
culverts,  where  only  small 
openings  were  required. 
These  were  made  in  2-ft. 
lengths,  having  a  horse- 
shoe section  which  was 
well  reinforced,  and  were 
set  in  a  reinforced  con- 
crete base,  which  was 
poured  in  place.  About 
9,200  lin.ft.  of  culvert  be- 
tween 12  and  36  in.  in 
diameter  were  used.  Box 
culverts,  which  were  com- 
paratively few,  were  built  of  reinforced  concrete  accord- 
ing to  the  standards  of  the  Arkansas  State  Highway 
Department.  There  were  25  bridges  of  concrete  or 
plate-girder  construction,  and  1.850  lin.ft.  of  trestle. 

Joint-District  Gravel  Sitpi)ly. — Preparations  for  sur- 
facing were  commenced  as  soon  as  the  grading  contracts 
were  let.  No  local  materials  were  obtainable.  Districts 
7,  8  and  9  of  Crittenden  County,  and  the  Ozark  Trail 
District,  of  Poinsett  County,  therefore,  united  as  the 
Crittenden-Ozark  Joint-Project  to  import  surfacing 
material.  Under  this  arrangement  17  spur  tracks,  each 
about  20-car  capacity,  were  built  for  unloading  mate- 
rials, and  10  cranes  were  purchased,  with  the  intention 
of  stockpiling  sand,  stone  and  gravel  as  rapidly  as  pos- 
sible. The  freight  in  Districts  7  and  9  alone  amounted 
to  over  $.338,000. 

Stockpiling  was  well  under  way  when  the  federal 
embargo  issued  in  June,  1920,  .shut  off  the  supply  of 
open-top  cars.  For  a  time  it  seemed  that  it  would  be 
necessary  to  suspend  operations  entirely.  Surfacing 
with  gravel  had,  however,  already  been  commenced,  and 
the  commissioners,  determined  that  the  work  should 
not  be  ste/pped,  purchased  105  20-cu.yd.  standard  gage 
air-dump  cars  which  had  l>een  built  for  the  government 
during  the  war.  Arrangements  were  made  with  the 
St.  Louis  &  San  FrancL-^co  Ry.  to  operate  these  cars 
Victwecn  a  gravel  pit  near  Wittenberg,  Mo.,  and  points 
on  its  line  in  Crittenden  County,  an  average  distance 
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of  170  miles.  With  this  equipment  gravel  was  hauled 
in  solid  trains  of  35  cars,  a  train  making  a  round  trip 
in  three  days  so  that  a  train-load  of  700  cu.yd.  could 
be  delivered  each  day. 

In  building  up  a  stockpile  with  dump-cars,  the  spur 
was  first  raised  to  the  desired  height  by  jacking  up  the 
track  and  working  underneath  it  the  gravel  dumped 
from  the  cars.  The  pile  was  then  widened  by  throwing 
the  track  over  on  the  fresh  material  after  each  train- 
load  was  deposited.  From  12  to  14  laborers  were 
required  for  the  work.  Contracts  for  unloading  dump- 
cars,  which  included  shifting  and  maintaining  the 
stockpile  tracks,  were  let  at  prices  much  lower  than  the 
cost  of  unloading  by  crane.  Eight  piles  of  gravel  and 
two   of   stone   were   built   up   in   this   manner.      About 


FIG.  I.     XEW  ROAD  STSTEiX,  CRITTENDEN  CotlNry.  ARK. 

190,000  tons  of  road  material  were  handled  in  the  dump- 
cars,  which  were  sold  by  the  road  districts  soon  after 
the  shipments  of  material  were  completed. 

A^'ew  Form  of  Graveling  Contract. — A  general  con- 
tract for  gravel  hauling  and  surfacing  was  entered 
into  early  in  1920,  under  which  the  districts  rented 
36  3i-ton  trucks,  purchased  other  necessary  equipment 
and  paid  for  all  labor  and  supervision.  Four  ten-ton 
rollers,  eight  tractors,  a  number  of  blade  graders  and 
the  small  tools  required  were  purchased  at  this  time. 
A  few  miles  of  gravel  road  were  completed  during  the 
season,  but  the  arrangement  proved  unsatisfactory  and 
was  discontinued  in  the  fall.  District  8  withdrew  from 
the  joint  project  in  November.  Work  in  Districts  7 
and  9  was  continued,  and  contracts  covering  the  gravel 
surfacing  were  let  in  November,  1920,  and  in  May  or 
June,  1921. 

The  form  of  contract  differed  somewhat  from  that  in 


FIG.   2.      GRADE  RUTTED  WHEN   DRY 

common  use  in  gravel  road  work  in  the  delta  states. 
Ordinarily  the  work  is  divided  into  one-mile  "zones," 
beginning  at  the  railway  siding  or  gravel  pit.  A  price 
per  ton  is  paid  for  gravel  incorporated  in  the  finished 
road  within  the  limits  of  the  first  zone,  and  an  addi- 
tional price  per  ton  for  each  succeeding  zone  beyond 
the  first.  This  system  has  serious  disadvantages. 
Unless  the  loads  are  actually  weighed,  the  tonnage  of 
gravel  hauled  from  a  pit  or  stockpile  into  any  par- 
ticular zone  can  only  be  guessed  at.  So  much  of  the 
inspector's  attention  is  needed  in  trying  to  keep  track 
of  the  number  and  size  of  the  loads  hauled  and  the 
zones  in  which  they  are  placed  that  he  has  no  time  left 
to  see  that  the  surfacing  is  properly  constructed.  Con- 
sequently he  spends  his  days  counting  wagons  and  his 
nights  arguing  with  the  contractor's  superintendent 
over  the  count,  and  the  hauling  comes  to  be  regarded  aa 
the  important  part  of  the  job,  with  the  construction  of 
a  smooth  and  durable  surface  a  secondaiy  matter. 

As  a  compromise  between  the  "ton-zone"  and  "cubic 
yards  in  place  complete"  method  of  payment,  the  sur- 
facing contracts  let  in  1921  contained  two  pay  items, 
"gravel  hauling"  at  a  price  per  cubic-yard-mile,  which 
included  the  hauling  and  nothing  more,  and  "gravel 
Burfacing,"  at  a  price  per  cubic  yard,  which  included 
loading  the  gravel,  preparing  the  sub-grade,  gravel 
manipulation  and  building  and  trimming  shoulders,  in 
short,  everj'thing  except  the  haul.  Estimates  and  pay- 
ments for  the  hauling  item  were  based  on  average  haul 
and  cubic  yards  measured  in  place  on  the  road.     The 
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gravel  was  measured  before  rolling,  the  spreading  being 
gaged  with  blocks  and  with  dump-boards  set  at  the  edges 
of  the  trench — like  forms  for  concrete  pavement.  This 
scheme  of  paying  for  the  work  left  the  inspector  free 
to  supervise  the  construction  of  the  surface,  and  proved 
satisfactoiy  to  both  contractors  and  engineers. 

Gravel  was  furnished  by  the  districts,  stockpiles 
being  located  at  ten  unloading  points.  The  arrange- 
ment of  contracts  was  such  that  all  the  material  in  each 
stockpile  was  used  by  a  single  contractor. 

Gravel  Surface  Construction. — In  constructing  gravel 
surfaces,  the  finished  embankment  was  trenched  to  a 
depth  sufficient  to  provide  earth  for  the  shoulders  and 
the  gravel  was  spread  in  two  courses,  starting  at  the 
point  most  distant  from  the  .stockpile.  Heavy  cater- 
pillar tractors,  scarifiers  and  blade  graders  were  gen- 
erally employed  for  cutting  the  trench,  though  in 
lighter  soils  teams  were  sometimes  used.  A  few  trucks 
were  used  for  hauling  gravel,  but  because  of  soil  con- 
ditions most  of  the  hauling  was  done  with  team.s.  At 
the  stockpiles  the  wagons  were  loaded  both  by  cranes 
and  by  hand  labor.  The  spreading  was  done  by  blade 
graders,  u.sing  as  much  hand  labor  as  might  be  neces- 
sary to  get  a  uniform  surface.  Ten-ton  rollers  were 
used  for  compacting  the  surface. 

On  the  main  roads  the  surface  is  16  ft.  wide,  and  was 
built  in  two  courses  each  6  in.  thick,  before  rolling. 
On  the  lateral  roads  the  surface  is  14  ft.  wide  and  a 
6-in.  bottom  course  and  a  4-in.  top  course  were  used. 

Silica  Surface  Roads. — On  13  miles  of  road,  a  gravel 
compo.sed  of  fairly  hard  pebbles,  but  containing  a  large 


amount  of  red  clay,  was  used.  Until  thoroughly  com- 
pacted this  material  ruts  easily  in  wet  weather,  but  it 
eventually  forms  a  very  durable  surface.  On  the  re- 
maining 53  miles  of  gravel  road  a  material  known  as 
"Silica"  obtained  from  a  pit  near  Wittenberg,  Mo., 
was  used.  Silica  can  hardly  be  classed  as  a  gravel, 
though  it  contains  varying  percentages  of  a  flinty  stone 
similar  to  novaculite.  The  binding  material  is  a  fine 
yellowish  substance  which  has  the  property  of  becoming 
very  hard  if  compacted  when  moist. 

In  building  the  silica  roads  each  load  was  saturated 
with  water  at  the  stockpile,  and  was  spread  and  rolled 
while  still  very  damp.  If  properly  manipulated,  a  hard 
and  compact  surface  resulted,  which  compared  favor- 
ably with  the  best  waterbound  macadam.  Rolling  dry 
silica  was  found  to  be  a  waste  of  labor.  The  silica 
surfaces  have  worn  evenly  under  traffic,  without  the 
formation  of  ruts  and  potholes.  Prolonged  dry  weather 
will  doubtless  cause  more  rapid  wear,  and  a  surface 
treatment  to  retain  moisture  will  be  neces.sary.  Because 
of  the  large  proportion  of  fine  material  present,  treat- 
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mcnt  with  bituminous  material  is  unsuccessful.  A  mile 
of  excellent  silica  road  was  ruined  by  an  oiling  experi- 
ment. No  penetration  could  be  olitainod,  and  the 
"picking  up"  of  the  oiled  surface  prmlucod  a  rough  road 
in  a  few  days'  time. 

The  construction  of  concrete  road  followed  usual 
methods  and  there  was  nothing  unusual  in  ocjuipment  or 
results.  For  the  Morgan  Engineering  Co.,  Charles  T. 
Fisher  was  in  general  charge  of  the  work,  with  .1.  S. 
Sagor,  J.  E.  Fontaine  and  E.  W.  Earle  as  principal 
assistant.^. 


riiiiCAaT  cuNci;fc-ii.  ci/i^.^. 


Suspension  BridRc  HeM  Conveyor 

A  belt  conveyor  500  ft.  between  centers  and  supported 

by  a  suspension  bridge  has  been  constructed  to  convey 

coal  from  the  hoadhou.^e  of  the  Guyan  Mining  Co.  in 

I.ogan  County,  Virginia,  to  the  tipple  house  located  on 

he  opposite  hank  of  the  Guyandotle  River.     The  bridge 

')nHist.s  of  two  2i-in.  steel  cables  204  ft.  in  span,  with 

-in.  su.tpcnder  rods  every  5  ft.  which  support  4  x  G-in. 

ross-timlx-rs.     On  the  platform    is  erected   a  housing 

'>r  the  conveyor  and  for  a  fofitway.     The  conveyor  in 

|>  in.  wide.     The  plant  was  installed  by  the  Stephens- 

Adamson  Mfg.  Co.,  of  Aurora,  III. 
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Can  The  Railway  Engineer  Become 
An  Operating  Officer? 

Opinions  of  Opportunities,  Qualifications  and 

Results — Promotions  from  Different 

Branches  of  Service 

HAS  the  railway  engineer  much  opportunity  for 
entering  the  operating  department?  Is  he  con- 
sidered in  appointments  to  that  department?  Does  he 
make  a  successful  operating  officer?  These  questions 
have  been  put  to  a  number  of  representative  railway 
men.  The  replies  indicate  that  in  general  there  is  no 
particular  encouragement  or  inducement  offered,  but 
that  an  aggressive  man  can  break  through.  Although 
engineering  training  is  an  assistance  in  the  new  work, 
personality  and  a  special  aptitude  for  operating  service 
are  much  larger  factors  in  the  success  of  the  engineer 
who  desires  or  elects  to  become  an  operating  officer.  One 
reason  why  these  opportunities  are  limited  seems  to  lie 
in  the  fact  that  relatively  few  of  the  higher  operating 
officers  appreciate  the  advantages  which  technical  train- 
ing give  to  the  man  who  has  the  other  necessary  qualifi- 
cation. Speaking  generally,  therefore,  it  may  be  sug- 
gested that  the  railway  service  might  benefit  materially 
if  greater  opportunities  were  open  to  the  engineer  who 
has  a  predilection  for  the  operating  department. 

Opportunities  for  Engineers. — Some  of  the  replies  to 
these  questions  indicate  that  engineers  are  given  some 
consideration  when  appointments  to  the  operating  de- 
partment are  made.  They  appear  to  make  it  plain, 
however,  that  as  a  general  thing  the  engineer  must 
not  only  possess  the  qualifications,  but  must  take  the 
initiative  and  be  an  aggressive  applicant  if  he  desires 
to  enter  operating  service.  There  are,  of  course,  men 
in  the  engineering  department,  as  in  other  departments, 
who  have  special  aptitude  for  operating  service,  but 
even  for  them  the  transfer  or  promotion  is  not  easy  to 
secure.  Four  or  five  replies  refer  specifically  to  certain 
high  operating  positions  held  by  former  engineers,  but 
reading  between  the  lines  it  would  appear  that  in  most 
cases  these  men  had  exceptional  capacity  or  determina- 
tion, but  still  have  to  make  their  own  opportunities  for 
entering  the  desired  department  and  attaining  the  de- 
sired position. 

It  is  pointed  out,  also,  that  the  number  of  men  avail- 
able for  appointment  is  small  as  compared  with  the 
number  of  men  available  in  other  branches  of  service. 
For  instance,  where  the  engineering  department  has  20 
men  available  for  consideration,  there  are  likely  to  be 
200  men  available  among  the  train  dispatchers,  clerks, 
master  mechanics  and  trainmen. 

It  is  evident  from  the  replies  that  much  more  de- 
pends upon  the  man  himself  than  upon  the  fact  of  his 
technical  training  or  knowledge.  One  officer,  himself 
a  former  engineer,  states  with  regret  that  because  of 
their  education,  their  line  of  work  and  their  line  of 
thought,  engineers  as  a  rule  are  not  qualified  to  take  up 
the  more  complex  duties  of  the  operating  department. 

Ability  to  handle  men  is  an  essential  which  assumes 
large  proportions  under  present  conditions. 

In  one  reply  it  is  stated  that  it  is  natural  to  select  as 
trainmaster  a  chief  dispatcher,  a  road  foreman  of 
engines  or  a  superintendent's  chief  clerk,  since  the  du- 
ties are  essentially  transportation  duties  and  these  men 


are  more  familiar  with  the  details  of  transportation 
work  than  are  engineers  or  roadmasters.  Similarly,  it 
is  considered  appropriate  to  promote  a  trainmaster  to 
the  position  of  superintendent.  For  this  reason,  the 
relative  lack  of  consideration  given  to  the  engineer  is 
due  to  natural  selection  rather  than  to  discrimination. 

Engineers  in  Operating.  —  In  answer  to  the  general 
question  as  to  whether  many  engineers  do  actually  enter 
operating  service,  most  of  the  replies  are  in  the  negative. 
Individual  examples  are  given  of  engineers  who  have 
become  identified  with  the  operating  department,  but 
these  seem  rather  an  exception  to  prove  the  rule.  Some 
of  the  writers  state  that  few  engineers  show  any  desire 
for  such  a  change  of  departments.  But  in  reply  to  tiiis 
it  seems  fair  to  note  the  very  slight  inducement  or  en- 
couragement offered.  If  an  engineer  has  such  a  desire 
it  is  up  to  him  to  break  into  the  operating  department, 
since  there  is  no  open  door  before  him. 

That  a  course  of  experience  in  the  operating  depart- 
ment would  broaden  and  benefit  the  men  in  the  engineer- 
ing department  is  the  opinion  of  two  chief  engineers, 
one  of  whom  regrets  that  so  few  engineers  show  an 
interest  in  this  important  part  of  railway  service.  This 
opinion  is  a  little  aside  from  the  main  subject,  however, 
since  it  relates  to  men  who  would  return  to  the  engineer- 
ing department  instead  of  remaining  permanently  as 
operating  officers.  It  is  in  line,  however,  with  another 
suggestion  that  locating  and  construction  engineers 
would  be  better  fitted  for  their  work  if  they  should 
serve  for  a  time  on  maintenance  work,  since  they  would 
then  appreciate  that  there  was  something  beyond  an 
easy  or  cheap  location  and  construction. 

Engineers  as  Operating  Officers. — Do  engineers  make 
good  when  called  to  serve  as  operating  officers?  Here 
the  replies  are  largely  in  the  affirmative,  though 
qualified  by  the  reference  to  the  necessity  for  partic- 
ular aptitude  and  ability.  In  other  words,  promotion 
to  the  operating  department  is  given  to  engineers  whose 
executive  ability  has  been  measured  by  individual  fitness 
due  not  to  experience  in  one  branch,  but  to  a  broad  view 
of  the  requirements  of  railway  operation.  One  reply 
points  out  that  there  are  undoubtedly  good  engineers 
who  would  not  make  a  success  in  operating  service. 

That  the  technical  training  of  the  engineer  who  has 
the  other  necessary  qualifications  tends  to  make  him  a 
better  operating  officer  than  many  men  who  came 
up  from  other  departments,  is  the  opinion  expressed  by 
several  writei's.  One  of  these  refers  to  engineers  placed 
recently  as  assistants  to  high  operating  officers.  This 
view  is  qualified  in  one  case  by  the  suggestion  that  the 
engineer  must  be  taken  while  young  and  before  he  has 
become  set  in  his  ways.  Another  aspect  of  the  situation 
is  presented  by  one  writer  who  considers  that  the  extent 
to  which  engineers  are  given  opportunities  to  work  in 
the  operating  department  depends  to  a  great  extent 
upon  whether  the  higher  operating  officials  have  any 
material  knowledge  or  experience  of  engineers  and  en- 
gineering. 

There  appears  good  reason  to  suggest  greater  regard 
■for  the  engineering  department  as  a  source  of  good 
operating  officers,  and  greater  opportunity  for  the 
young  engineer  who  desires  to  ti-ansfer  his  activities 
to  the  operating  department. 
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Pavement  with  Thickened  Edges 
Takes  Heavy  Loads 

New  Concrele  Road  Section  Adopted  by  Maricopa 

County,  Arizona,  Carries  Very  Heavy 

Traffic  with  Slight  Damage 

By  C.  L.  Jenken 

Construction   Engineer, 
Maricopa  County  Highway  Commission,  Phoenix,  Ariz. 

SUCCESSFUL  service  has  been  given  by  the  new 
design  of  slab  used  for  the  130  miles  of  concrete 
roads,  recently  completed,  under  the  first  contract,  of 
the  309-mile  hard-surfaced  road  system  planned  by 
Maricopa  County,  Arizona.  All  roads,  some  of  which 
were  laid  on  swelling  soils,  are  in  good  condition,  and 
3J  miles,  now  over  15  months  old,  subjected  at  a  very 
early  age  to  the  travel  of  material  trucks,  do  not  show 
indications  of  failure.  Methods  of  construction  were 
described  in  Engineering  News-Record  May  26  and  June 
16,  1921,  pp.  882  and  1026. 

As  shown  by  the  accompanjnng  drawing  the  slab  is  a 
modified,  inverted-curb  section  designed  to  strengthen 
the  edge  and  at  the  same  time  permit  simple  construc- 


COXCRETi^  ROAD  WITH  THICKENED  EDGES 


tion  of  the  sub-grade.  The  thickened  edges  add  struc- 
tural strength  as  the  area  of  load  distribution  and 
sub-grade  resistance  decreases,  thereby  securing  a  paving 
slab  with  a  more  uniform  resisting  strength.  It  is 
also  considered  that  the  section  forms  better  drainage 
between  the  slab  and  the  sub-grade,  maintaining  a  more 
uniform  moisture  content  and  a  more  uniform  contact. 
Due  to  its  inverted  cup-like  shape  it  is  believed  that  it 
also  retards  swelling  or  squeezing  out  from  under  the 
pavement  edges. 

The  section  permits  the  use  of  simple  methods  in 
preparing  the  subgrade.  The  ordinary  subgrade 
cutting  machine  can  be  used  with  only  slight  adjust- 
ments of  the  cutting  blades  and,  prior  to  the  final  trim- 
ming, the  entire  width  can  be  rolled  with  the  common 
macadam  type  roller. 

No  indication  of  failure  is  apparent  on  the  130  miles 
of  completed  pavement.  No  crow-foot  cracks  at  expan- 
sion joints  or  at  transverse  cracks  have  been  noted. 
Longitudinal  cracks  are  very  rare  and  the  few  observed 
are  at  expansion  joints  and  only  a  few  feet  in  length; 
none  is  of  a  serious  nature.  Transverse  cracks  or 
temperature  cracks  average  ie.ss  than  ."iO  to  the  mile 
and  not  more  than  eleven  have  been  found  in  any  500-ft. 
section. 

A  section  18  ft.  wide  having  a  6-in.  center  and  9-in. 
edges,  3}  mi.  long,  was  one  of  the  first  laid  and  now  is 
over  1.5  months  old.    It  was  laid  on  a  heavy  soil,  con- 
sidered to  be  one  of  the  poorest,  where  no  rock  fill  or 
sand  cushion  was  used.    Before  the  last  mile  of  road  was 
I  four  weeks  old  it  was  subjected  to  the  travel  of  mate- 
'  rials  trucks,  which  were  heavy  five-ton  trmks  equipped 
I  with  batch-compartment  dump  bodies  and  loaded  with 
four  batches,  which  consLsted  of  16  cu.ft.  of  rock  and 
8  cu.ft.  of  sand  each.    The  trucks  and  material  weighed 


approximately  23,400  lb.  These  trucks  average  a  total 
of  70  round  trips  daily  in  8  hours  for  about  280  days, 
traveling  at  a  speed  varying  from  12  to  18  miles  per 
hour.  During  this  time  two  low  places  were  completely 
submerged  from  a  break  in  a  canal  bank  for  a  period  of 
six  hours,  and  due  to  insuflicient  culverts  on  side  roads 
this  water  stood  for  several  days  on  both  sides  of  the 
roadway  and  well  up  on  the  shoulders  so  as  to 
thoroughly  saturate  them. 

During  this  time  the  materials  trucks  kept  to  the 
extreme  edge  of  the  pavement  practically  for  its  entire 
length,  in  many  cases  the  rear  tires  would  extend  over 
the  edge  of  the  pavement.  A  careful  watch  was  kept 
during  this  heavy  traffic,  and  later,  an  accurate  survey 
of  cracks  was  made  and  it  was  found  that  no  visible 
wear  or  cracks  could  be  attributed  to  the  overloading, 
which  is  considered  to  be  equal  to  several  years  of 
normal  traffic. 


Design  of  Street  Railway  Includes  Tie  Bars 
as  Concrete  Reinforcing 

By  Julian  Montgomery 

City  Engineer,  Wichita  Falls,  Tex. 

IN  THE  accompanying  sketch  are  shown  details  of 
a  railway  track  recently  laid  through  part  of  the 
business  and  residential  section  of  Wichita  Falls,  Texas. 
The  track  was  laid  on  a  street  paved  for  the  most  part 
with  6-in.  two-course  concrete  reinforced  in  the  bottom 
course  with  light  hog  wire.  It  was  therefore  necessary 
to  remove  a  7-ft.  strip  without  injuring  the  pavement 
as  a  whole  before  the  track  could  be  laid. 

As  approved  by  the  ciiy  the  design  for  the  track 
included  the  use  of  tee  i-ails  supported  on  combination 
steel-and-wood  ties.  Each  tie  has  two  asphalt-coated 
blocks  to  support  the  rails,  the  blocks  being  connected 
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STKEL  TIES   REINFORCE  BETWEEN-RAIL,  PAVING 

by  pairs  of  light  angles  8  in.  apart,  which  form  rein- 
forcement for  the  1:2:3  concrete  paving.  The  ties  are 
spaced  30  in.  c.  to  c.  A  concrete  beam  is  built  under  each 
rail  and  a  9J-in.  concrete  pavement  between  the  rails. 

After  the  contractor  had  shaped  the  subgrade  the 
traction  company  laid  the  track  to  line  and  grade  and 
welded  the  rail  joints.  As  sections  of  track  were  com- 
pleted concreting  wag  undertaken.  The  surface  was 
floated  and  troweled  after  first  being  dried  with  a 
liberal  sprinkling  of  1 : 1  dry  sand-cement  mixture.  A 
thin  wooden  strip  was  tacked  to  the  wood  blocks  of  the 
ties  to  hold  them  in  line.  When  ronrreting  was  begun 
a  strip  of  prepared  asphalt  joint-filler  was  placed 
alongside  this  wood  strip.  The  completed  concrete  was 
covered  with  2  in.  of  dirt  and  kept  wet  for  eighteen 
days.  The  dirt  was  then  removed,  but  no  trnfflc  was 
allowed  upon  the  track  for  an  additional  ten  days. 

The  work  was  done  under  the  direct  supervision  of 
Julian  Montgomery,  city  engineer,  with  J.  B.  Upchurch. 
assistant  in  charge  of  paving.  The  contractor  was  I.  H. 
Roberts,  Wichita  Falls,  Tex. 
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Broad  Problems  Analyzed  in  Design  of  Winnipeg  Bridge 

Two-Span  Concrete  Structure  Raises  Interesting  Economic,  Esthetic  and  Structural  Questions — 
Elements  of  Design  Carefully  Proportioned  To  Insure  Pleasing  Appearance 


By  J.  F.  Greene, 

Consulting  Engineer,  Winnipeg,  Man. 

Abstract   of   paper  read   before   the   Winnipeg   Branch   of   the 
Engineering'  Institute  of  Canada. 


THE  Maryland  St.  bridge  is  a  reinforced-concrete 
arch  structure  provided  to  carry  traffic  across  the 
Assiniboine  River  between  the  business  section  and  the 
best  residential  section  of  the  city  of  Winnipeg.  The 
deck  consists  of  a  roadway  50  ft.  wide  and  two  side- 
walks each  7  ft.  wide,  and  provides  for  four  lines  of 
vehicular  traffic  including  street  cars,  with  a  maximum 
grade  of  2  per  cent.  While  the  structure,  as  an  example 
of  the  standard  barrel-arch  type  of  concrete  bridge  is 
not  an  object  of  special  interest,  the  proportioning  of 
its  parts  to  form  a  harmonious  whole,  and  the  mental 
processes  involved  in  that  proportioning  may  be  of  in- 
terest to  men  engaged  in  the  solution  of  similar 
pi'oblems. 

The  determination  of  the  number  of  spans  was  not 


gray.  These  faces  in  turn,  disclose  various  irregu- 
larities, due  to  the  method  of  constructing  concrete 
structures.  Each  lift,  or  day's  run  of  concrete  is  dis- 
tinctly outlined  in  any  exposed  concrete  surface.  Board 
marks  differ  in  shade,  some  being  of  dark  gray,  and 
others  lighter,  due  probably  to  the  different  absorptive 
capacities  of  the  several  boards.  Any  yielding  of  forms, 
however  slight,  produces  off.sets  or  waves,  and  occas- 
ionally rock  pockets  appear  which  must  be  covered  by 
disappointing  patches.  All  such  appearances  are  irreg- 
ularities, and  are  displeasing  to  the  eye.  It  is  incum- 
bent upon  the  designer  so  to  proportion  the  major  mem- 
bers of  the  structure  that  it  will  be  pleasing  and  dig- 
nified, while  at  the  same  time  he  accentuates  the  minor 
members  by  the  use  of  pilasters,  inserts,  and  grooves 


;eneral"view  of  Maryland  street  bridge 


Here  is  seen  tlie  illusion  of  height  pi'oduced  by  carrying 
the  piers  and  abutments  above  he  level  of  the  handrail,  by 
using  vertical  form  boards  and  decorative  lines  and  by  im 

left  to  the.  designers.  While  comparative  estimates  dis- 
closed that  a  three  span  bridge  would  be  slightly 
cheaper  than  one  of  two  spans,  and  while  esthetic  pre- 
cedent demanded  three  spans  rather  than  two,  the  De- 
partment of  Public  Works  objected  to  the  location  of 
the  south  pier  in  the  navigation  channel  and  intimated 
that  a  two  span  bridge  only  would  be  acceptable.  The 
elevation  of  the  crown  of  the  south  span  was  fixed  by 
the  clearance  set  by  the  Government  for  navigation; 
so  the  curves  for  the  arches  were  pre-determined  closely 
enough  to  enable  the  inaking  of  preliminary  sketches  in 
order  to  work  out  the  most  effective  treatment  for  the 
abutments,  piers,  spandrel  walls  and  approaches. 

.Esthetics  of  Co7icrete  Desigyi. — A  slight  digression 
into  the  architectural  limitations  of  concrete  as  applied 
to  bridges,  may  not  be  amiss.  A  concrete  bridge  pre- 
sents all  exposed  faces  of  one  color,  a  dull  monotonous 


posing  pilasters  on  the  spandrel  walls.  ■  This  view  illus- 
trates also  the  pleasing  effect  obtained  by  breaking  up  thf 
uniformity  of  the  spandrel  surfaces  and  arch  rings. 

that  will  divert  attention  from  the  unavoidable  defects 
of  concrete  surfaces. 

Development  of  Esthetic  Features. — It  has  been  as- 
sumed as  axiomatic  that  the.  dimensions  and  propor- 
tions of  the  several  parts  should  be  indicative  of  the 
service  that  each  part  contributes  to  the  stability  of 
the  whole.  The  abutments,  marki-ng  clearly  the  river 
banks  and  the  limits  of  the  arch  spans,  should  impress 
the  observer  a?  having  sufficient  mass  to  withstand  suc- 
cessfully the  horizontal  thrust  from  the  adjacent  arch 
spans.  The  pier,  although  of  sufficient  mass  to  carry  the 
vertical  loads  from  the  arches,  should  present  faces  so 
proportioned  as  to  offer  the  least  obstruction  to  the  pass- 
age of  water  and  ice. 

With  these  limitations  and  axioms  in  mind,  prelimi- 
nary sketches  were  made.  In  one  sketch  an  excessive 
use  of  horizontal  lines,  and  in  another  an  equally  exces- 
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sive  use  of  vertical  lines,  disclosed  the  proper  basis  of 
treatment  for  this  structure.  As  outlined,  the  bridge 
appeared  to  be  squatty,  this  quality  being  exaggerated 
by  the  excessive  use  of  horizontal  lines  and  relieved 
greatly  by  the  appearance  of  vertical  lines.  Proceeding 
from  the  assumption  that  the  structure  lacked  height, 
abutments  and  piers  were  increased  in  height  to  a  level 
above  that  of  the  handrails;  the  surfaces  were  relieved 
with  deep  vertical  grooves,  and  even  the  form  boards 
were  placed  vertically  to  further  the  illusion  of  height. 
The  spandrel  wall  surfaces  were  broken  up  by  pilasters 
of  which  the  relief  was  exaggerated  by  means  of  inserts 
at  both  edges  to  accentuate  vertical  shadow  lines,  there- 
by contributing  further  to  the  illusion  of  height. 

To  conceal  the  effects  of  yielding  forms  and  the  out- 
lines of  each  days  run,  gi-ooves  were  left  in  the  concrete 
at  regular  intervals,  both  in  the  ai-ches  and  in  the  walls. 
Each  days  run  ended  in  a  groove,  which  concealed  the 
joint  and,  in  addition,  cast  a  shadow  that  tended  to 
relieve  the  monotony  of  the  large  flat  gray  surfaces.  In 
proportioning  the  exposed  parts  of  the  sidewalk  slabs 
and  brackets  it  was  expedient  to  exceed  the  sti-uctural 
requirements  of  the  design,  lest  the  parts  should  appear 
too  light  for  stability.  By  breaking  the  sloping  under 
sides  of  the  brackets  into  several  vertical  faces,  an  illu- 
sion of  breadth  and  sti-ength  was  produced  and  the 
impression  that  would  have  resulted  from  the  monoton- 
ous succession  of  plain  brackets  gave  way  to  one  more 
definite  and  pleasing. 

Treatment  of  Deck. — So  much  for  the  proportioning 
of  those  parts  of  the  structure,  which  would  be  visible 
to  observers  standing  either  upstream  or  downstream. 
The  treatment  of  the  deck  of  the  bridge  presented  a 
separate  and  a  different  problem.  Smooth,  easy  ap- 
proaches from  connecting  streets  with  the  least  possible 
grades  were  desirable.  The  elimination,  or  failing  this, 
the  subordination  of  all  trolley  and  light  poles  on  the 
deck  of  the  bridge,  was  adoptec^as  a  policy  to  be  followed 
consistently. 

The  design  of  the  handrail,  the  outstanding  portion 
of  the  structure  visible  from  the  deck,  remains.  Since 
the  observer  views  the  handrail,  not  from  a  distance,  as 
he  views  the  arches,  piers,  and  abutments,  but  at  close 
range,  the  appeal  to  the  imagination  lies  not  so  much 
in  the  composition,  the  grouping  of  the  parts  into  a  well 
balanced  whole,  as  in  the  excellence  of  the  parts  them- 
selves, the  intricacy  of  the  fabric  and  the  quality  of  the 
texture.  It  is  essential,  therefore,  that  special  methods 
of  handling  the  concrete  be  adopted  in  order  to  eliminate 
air-holes,  water-holes,  form  marks  and  the  other  sur- 
face irregularities  of  commercial  concrete.  This  may 
be  accomplished  in  various  ways,  either  by  the  dr>'  proc- 
ess, by  the  use  of  sand  molds,  or  by  scrubbing  the  sur- 
face of  green  concrete  with  steel  brushes  thereby 
exposing  a  .^p^'cially  prepared  colored  aggregate.  On  the 
Maryland  St.  Bridge  the  third  method  was  adopted,  and 
the  colored  aggregate  consisting  of  red  granite,  crushed 
to  pa-ss  a  ?-in.  .screen,  was  exposed  by  pcrnbhing  with 
■tee!  brushes,  an/1  cleaned  by  several  washings  of 
muriatic  acid  and  water. 

The  bridge  is  lighted  by  four-light  clusters,  set  on 
combination  light  and  trolley  poles,  standing  in  the 
center  strip  and  located  abf)ut  90  ft.  apart.  Each  light 
is  diffuHcd  by  wide-angle  refractors  and  the  lights  have 
I  been  set  high  enough  on  the  poles  to  obviate  dangerous 
•hadows  from  passing  cars.    So  much  for  the  principles 


and  methods  involved  in  the  aesthetic  phase  of  the 
design. 

Design  of  Structiiral  Elements. — The  adoption  of  a 
solid  barrel,  earth  filled  arch,  rather  than  an  open 
spandrel  reinforced-concrete  deck  bridge,  rested 
primarily  on  economic  grounds  and  secondarily  on  struc- 
tural considerations.  With  an  average  fill  of  10  ft.,  the 
earth-fill  arch  showed  a  saving  of  25  per  cent  as  against 
an  open  spandrel  arch.  On  the  approaches  the  saving 
was  greater,  since  the  increase  in  the  cost  of  the  deck 
was  not  offset  by  reduction  in  the  substructure  due  to 
reduced  dead-loads.  Fui-ther,  the  earth-fill  t\-pe,  exposed 
only  at  the  intrados,  is  less  subject  to  movement  and 
cracking  caused  by  extreme  temperature  changes  than 
is  the  open  spandrel.  The  solid  barrel  type,  in  addition, 
offered  greater  mass  and  at  the  same  time  less  obstruc- 
tion to  the  passage  of  ice. 

In  the  de.sign  of  the  approach  retaining  walls,  a 
radical  departure  from  standard  practice  was  made  in 
that  the  foundations  were  carried  do^vn  through  more 
than  20  ft.  of  excavation,  and  bonded  into  the  ro.'-k. 
This  exceptional  treatment  was  brought  about  by  the 
exceptional  conditions  at  the  site.  Just  easr  of  the 
north  end  of  the  bridge,  the  Cornish  baths  had  shown 
a  strong  tendency  to  move  toward  the  river,  and  a  fe>v 
hundred  feet  west  of  the  bridge,  several  apartment 
blocks  had  actually  moved  and  tilted.  One  section  of 
one  of  these  blocks  had  been  condemned  and  demolished. 
It  was  clearly  evident  that  the  bank  was  not  stable  and 
that  structures  resting  on  this  bank  would  be  equally 
unstable;  so  recourse  was  had  to  the  unusual  founda- 
tions here  described. 

Each  arch  was  designed  for  a  maximum  live-load  of 
four  50-ton  cars  with  a  20  per  cent  impact  allowance. 
The  arches  have  been  so  proportioned  that  under  all 
conditions  of  loading  the  line  of  resistance  lies  within 
the  middle  third,  resulting  in  a  maximum  compression 
of  453  lb.  per  square  inch.  The  maximum  for  combined 
live-load,  dead-load,  rib  shortening,  and  a  temperature 
drop  of  40  deg.  is  682  lb.  per  sq.in.;  and  for  a  tempera- 
ture drop  of  60  deg.,  the  maximum  combined  stress  is 
750  lb.  per  square  inch.  To  provide  for  tensile  stresses 
due  to  rib  shortening  and  temperature,  steel  reinforce- 
ment has  been  provided. 

The  bridge  rests  on  .solid  rock  foundations.  The 
abutments  were  designed  with  the  line  of  resistance 
within  the  middle  third  and  with  a  maximum  pressure 
on  the  rock  of  9i  tons  per  square  foot.  The  rock  was 
excavated  to  a  depth  of  6  ft.  to  provide  additional  resist- 
ance to  sliding.  The  maximum  bearing  pressure  from 
the  pier  on  the  rock  is  11  tons. 

The  spandrel  walls  were  designed  as  cantilevers  rest- 
ing on  the  arches,  the  moment  from  the  sidewalk 
brackets  being  transmitted  through  counterforts  to  the 
arch  rings.  Expansion  joints  at  the  haunches  nrovide 
for  lateral  movement  resulting  from  the  fall  of  the 
arches  due  to  a  drop  in  temperature,  and  at  the  third 
points  expansion  joints  predetermine  the  cracks  result- 
ing from  the  rise  of  the  arches  due  to  a  rise  in  tempera- 
ture. All  joints  have  lieen  continued  to  the  handrails 
and  appear  to  be  working  satisfactorily.  Those  at  the 
junctions  of  the  handrails  with  the  piers  and  abutments 
have  opened  approximately  3  in.  at  this  writing.  All 
joints  In  the  walls  and  sidewalks  have  been  sealed  by 
folded  strips  of  sheet  lead  to  prevent  the  escape  of  water 
through  the  joints  with  attendant  discolorati>>n  "f  Oir 
foncrete. 
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Proportioning  of  Concrete  Mixtures. — The  engineer- 
ing department  had  been  instructed  to  use  the  gravel 
and  rock  provided  by  the  Greater  Winnipeg  Water  Dis- 
trict at  a  price  of  $3.85  per  cu.yd.  for  gravel  supplied 
during  the  winter,  $3  per  cu.yd.  for  gravel  furnished 
during  the  summer,  and  $4  per  cu.yd.  for  crushed  rock. 
The  problem,  stated  simply,  was  to  determine  the 
economical  proportions  of  cement,  sand,  rock,  and  water, 
combined  to  form  concrete,  that  would  give  an  assured 
compressive  stress  of  2,250  lb.  at  28  days,  i.e.,  three  times 
the  maximum  stress  in  the  arches.  Preliminary  inves- 
tigations disclosed  the  fact  that  there  were  wide  varia- 
tions in  the  physical  characteristics  of  different  samples 
of  gravel  from  the  same  pit.  Tests  of  the  gravel  showed 
that  the  weights  per  cubic  foot  varied  from  98  to  115  lb., 
and  that  the  coarse  retained  on  a  i  in.  screen  varied 
from  21  to  48  per  cent.  Two  series  of  tests  were  carried 
out,  each  embracing  the  making  and  testing  to  destruc- 
tion of  60  cylinders,  each  6  in.  in  diameter  and  12  in. 
long.  In  the  first  series,  the  lighter,  coarser  gravel, 
weighing  approximately  100  lb.  per  cubic  foot  was  used. 
The  materials  were  combined  in  one  group  to  make  1 
part  of  cement  to  6  parts  of  the  aggregate  such  as 
l:li:4i,  1:2:4,  1:3:3,  l:3i:2^  and  1:4:2;  and  in 
another  group  to  make  1  part  of  cement  to  7i  parts  of 
the  aggregate,  as ;  1 : 2 :  51,  1 : 2 J  :  5,  1 : 3 :  4i.  1 :  3i  :  4. 

In  the  second  series  similar  proportions  were  used 
with  a  gravel  that  weighed  approximately  114  lb.  per 
cubic  foot.  Whi.e  no  mechanical  slump  test  for  con- 
consistency  was  employed,  the  amount  of  water  used 
was  the  least  consistent  with  proper  workability.  The 
quantity  of  water  used  in  the  first  series  varied  from  6 
to  8  per  cent  by  weight  of  the  cement  and  aggregate, 
and  the  water  cement  ratio  from  0.58  to  0.86  by  volume. 
For  the  second  series,  the  quantity  of  water  varied  from 
7  to  9  per  cent,  and  the  water  cement  ratio  from  0.76  to 
1.05. 

Final  Tests. — Compression  tests  at  28  days  showed 
cylinders  of  the  first  series  to  be  about  22  per  cent 
stronger  than  those  of  the  second  although  composed  of 
the  same  proportions  by  volume.  In  order  to  assure 
satisfactory  results  under  the  most  adverse  conditions, 
it  was  assumed  that  when  it  came  to  work  in  the  field 
the  aggregate  might  be  of  the  grading  used  in  the 
second  series  showing  the  poorer  results.  Revising  the 
proportioning  to  meet  the  contract  specifications  of  5 
sacks  of  cement  per  yard  for  foundation  concrete  and  6 
sacks  per  yard  for  superstructure  concrete,  and  running 
confirming  tests,  revealed  that  the  best  results  at  the 
least  expenditure  were  obtained  with  the  proportions  of 
one  of  cement,  four  of  gravel,  and  two  of  rock  for 
foundation  concrete ;  and  one  of  cement,  three  of  gravel 
and  two  and  one-half  of  crushed  rock  for  superstructure 
concrete.  Complete  records  of  the  properties  of  the 
ingredients  and  of  the  concrete,  were  filed. 

In  order  to  be  sure  that  the  concrete  in  the  structure 
was  of  the  quality  anticipated  as  a  result  of  the  tests, 
sample  cylinders  made  of  the  concrete  actually  placed, 
were  taken  daily  and  tested  at  28  days.  The  concrete 
placed  in  the  substructure,  containing  5  sacks  of  cement 
per  yard,  was  very  dry  and  would  just  quake  under 
tramping.  The  average  of  the  tests  run  during  the 
months  of  February,  ^arch  and  April  for  this  class  of 
concrete  was  2,100  lb.  per  square  inch  at  28  days.  The 
concrete  in  the  approach  walls,  containing  6  sacks  of 
cement  per  yard,  was  wetter  than  the  foundation  con- 


crete, but  with  only  enough  water  to  permit  of  spading 
and  consolidating  the  mass  in  the  thin  walls.  The  aver- 
age of  the  tests  for  this  class  of  concrete  placed  during 
May  and  June  was  2,300  lb.  per  square  inch.  The  con- 
crete in  the  arches  containing  6  sacks  of  cement  per 
yard  would  not  flow,  although  it  contained  sufficient 
water  to  enable  its  being  worked  up  to  a  quaking  con- 
sistency. The  average  of  the  tests  for  the  concrete  in 
the  arches  at  28  days  was  approximately  2,800  lb.  per 
square  inch.  The  importance  of  keeping  the  water  con- 
tent of  the  concrete  at  a  minimum  consistent  with  work- 
ability was  emphasized  and  impressed  upon  the  con- 
struction organization,  with  the  result  that  we  were  able 
to  obtain  results  beyond  our  anticipations.  The  increase 
in  strength  from  2,300  to  2,800  lb.  per  square  inch  for 
concrete  with  the  same  combinations  of  solids  but  of 
different  consistencies,  is  significant. 

The  mixture  for  the  handrail  was  proportioned  by 
cut  and  trial  methods.  Sample  slabs  were  prepared  with 
different  combinations  of  the  aggregates,  and,  after 
having  been  scrubbed  and  washed,  these  samples  were 
placed  side  by  side  and  compared.  The  proportion 
adopted  was  1  cement  :  2i  broken  red  granite  :  1  granite 
dust  :  li  torpedo  sand. 

Construction  Methods — The  execution  of  this  work 
involved  no  spectacular  operations.  The  prescribed 
task  was  to  construct  the  new  bridge  with  a  minimum 
disturbance  of  the  dense  traffic  over  the  steel  bridge, 
the  center  line  of  which  lay  west  of  the  new  bridge  with 
the  floors  of  the  old  and  new  bridges  overlapping. 

The  substructures  of  the  abutments  and  pier  were 
constructed  as  units;  the  superstructure,  including 
arches,  walls,  sidewalks,  and  fill,  was  constructed  in  two 
parts,  the  east  half  of  the  bridge  having  been  completed 
and  thrown  open  to  traffic  before  the  removal  of  the 
steel  bridge,  and  the  commencement  of  construction 
upon  the  west  half.  This  plan  was  adopted  on  the 
ground  of  economy,  and  because  operations  might  be 
conducted  with  the  least  interference  with  traffic. 

Excavation  for  the  abutments  was  commenced  in 
December,  was  carried  out  with  the  usual  derrick  and 
skip  or  bucket  equipment  and  because  of  the  seasonal 
cold  was  expensive  work.  In  preparing  the  foundations 
for  the  pier,  an  orange-peel  bucket  was  used  to  remove 
a  surface  layer  of  rocks  and  boulders.  A  line  of  Wake- 
field sheetpiling  was  driven  from  leads  suspended  from 
a  derrick  boom  and  this  piling  backed  by  a  puddle,  the 
combination  affording  an  adequate  water  seal  whereby 
the  water  within  the  dam  was  kept  dovra  by  a  single 
centrifugal  pump.  In  excavations  for  the  abutments 
and  approach  walls,  sufficient  water  was  encountered  to 
necessitate  continuous  pumping. 

The  concrete  plant  for  the  foundations  included  a 
paving  mixer  with  a  side-loading  hopper  for  which  ex- 
tension leads  had  been  prepared.  In  concreting  the  pier, 
this  mixer  was  placed  on  cribbing  at  an  elevation  high 
enough  to  permit  of  dumping  directly  from  the  mixer 
to  the  pier.  The  cement,  gravel  and  rock  were  placed 
in  the  loading  hopper  with  wheel  barrows  at  ground 
level,  and  elevated  to  the  mixer  over  the  extension  leads. 
In  concreting  the  abutments,  the  mixer  was  placed  on 
the  ground  near  the  edge  of  the  excavation,  the  aggre- 
gate placed  in  the  side-loader  with  wheel  barrows,  and 
the  concrete  conveyed  through  chutes  to  place. 

The  water  and  aggregate  for  concrete  placed  during 
cold  weather  were  heated  and  the  spaces  containing  con- 
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Crete  were  housed  and  heated  for  a  considerable  period 
after  the  placing  of  the  concrete.  Every  effort  was  made 
to  give  the  concrete  the  advantage  of  being  cured  under 
conditions  as  nearly  normal  as  possible. 

Sand  and  stone  for  the  superstructure  concrete  were 
hauled  to  the  site  in  automobile  trucks  and  dumped  into 
receiving  pits  from  which  they  were  raised  into  storage 
bins  by  a  bucket  elevator.  This  plant  was  so  located  in 
the  west  half  of  the  north  approach  that  it  was  possible 
to  complete  all  concrete  work  without  relocating  the 
plant.  The  concrete  was  dumped  from  the  mixer  into 
side-dump  cars  and  drawn  to  place  over  a  light  wooden 
trestle  by  a  small  gasoline  dinky,  the  engine  for  which 
had  been  taken  from  a  mi.xer.  In  placing  the  concrete 
for  the  sidewalk  and  spandrel  walls,  concrete  buggies 
were  drawn  to  place  by  the  dinky  on  flat  cars  made  in 
part  of  trucks  from  side-dump  cars.  The  plant  was 
cheap  and  eminently  satisfactory;  the  results  excellent. 

The  falsework  was  conventional,  except  perhaps,  in 
the  method  employed  to  obtain  the  arch  curve.  In  place 
of  the  standard  practice  of  cutting  the  curves  from  the 
stringers,  wedges  and  waste  blocks  and  planks  were 
added  to  build  up  the  cui-ves  on  plain  stringers.  Under 
this  method  much  lumber  otherwise  worthless  was  used, 
and  the  stringers  of  new  stock  after  having  been  used 
were  available  for  further  use  thereby  saving  new 
lumber.  Cinders  for  the  fill  were  accumulated  during 
the  first  half  of  the  year  in  an  adjacent  vacant  lot  where 
they  were  loaded  into  dump  carts  with  a  light  electric 
shovel  and  hauled  to  place  on  the  bridge. 

Construction  began  in  December,  1920;  the  east  half 
of  the  bridge  was  opened  to  traffic  in  August,  1921,  and 
the  west  half  in  November.  The  street  car  traffic  com- 
menced on  Dec.  1,  1921.  The  bridge  was  constructed 
under  the  direction  of  City  Engineer  W.  P.  Brereton, 
who.se  estimate  of  $250,000  was  low  in  a  competitive 
bidding.  The  bridge  has  been  completed  well  within  the 
contract  price.  A.  L.  Cavanagh  was  superintendent, 
Allan  Cotman,  chief  draftsman,  and  J.  F.  Greene,  con- 
sulting engineer. 


Austral  Super  Dam  or  Dew  Ponds  Projected 

Utilization  of  the  principle  underlying  the  ancient 
"dew  pond,"  remains  of  which  are  still  to  be  seen  on 
the  Downs  of  Sussex  and  Hampshire,  England,  is  pro- 
posed on  a  large  scale  in  Queensland,  according  to  a 
correspondent  of  The  North  Queerufland  Register  (Lon- 
don oflice,  22  Basinghall  St.,  London,  E.C.  2).  The 
principle  involved  is  that  of  condensing  water  from  the 
air  by  bringing  the  water-laden  air  in  contact  with 
colder  ground  surfaces  properly  inclosed  by  embank- 
ments or  by  a  dam  across  a  valley.  The  promoters,  of 
whom  E.  E.  Kennedy  of  Brisbane,  Queen.sland,  is  the 
leading  spirit,  have  copyrighted  the  term  "austral 
super-dam"  a.s  the  name  for  their  storage  project. 
Supplementary  to  the  information  given  in  the  journal 
quoted,  it  may  be  stated  that  some  years  ago  there  was 
published  in  England  a  book  entitled  "Neolithic  Dew- 
Ponds  and  Cattle-Ways,"  by  A.  J.  and  G.  Hubbard, 
(London  and  New  York;  Longmans,  Green  &  Co.)  A 
■econd  edition  of  this  book  was  reviewed  in  the  En- 
gineering Literature  Supplement  of  Enf/irwiring  News 
for  Feb.  20,  1908.  These  ancient  dew-pond^  are  also 
described  V)y  Richard  .lefferies  in  his  "Wild  Life  in  a 
Southern  County"  (London,  1879):  also  an  Amprican 
edition  under  the  title,  "An  English  Villajrc"  published 
by  Little,  Brown  &  Co.,  BostoB. 


Experience  in  Treating  Bridge 
Timber  on  the  Santa  Fe 

40- Year  Life  Possible  for  Creosoted  Ballast-Deck 

Bridge — Repair  of  Rotted  Members — Value  of 

Air  Seasoning — Field  Tests  on  Caps 

By  a.  F.  Robinson 

Bridge  Enginfir,  Atchison,  Topeka  and  Santa  Fe  Ry.,  Chicago 
Paper   presented    before    the    Western    Society    of    Engineers  in 
joint  Meeting  with  American   Wood  Preservers  Association. 

THE  first  creosoted  piles  on  the  Santa  Fe  System  were 
used  in  1875  in  an  open-deck  pile  bridge  across  Galves- 
ton Bay.  It  was  rebuilt  in  1895.  When  the  Causeway  was 
finished  the  piles  in  the  later  bridge  were  removed  and 
the  larger  portion  of  them  were  used  again  in  pier  founda- 
tions. The  first  creosoted  ballasted-deck  pile  bridges  were 
put  into  service  late  in  1899.  The  same  season  we  used 
creosoted  timber  flooring  on  a  ballasted-deck  steel  bridge 
at  Los  Angeles.  When  the  joint  track  elevation  bridges  were 
built  in  Chicago  creosoted  timber  flooring  with  waterproof 
covering  was  used  for  supporting  the  ballast.  From  1900 
the  use  of  creosote  increased  rapidly  and  by  1908  almost  all 
timber  used  in  bridges  was  creosoted. 

Creosoted  ballast-deck  timber  bridges  from  16  to  20 
years  old  seem  to  be  in  perfect  condition  and  give  promise 
of  15  to  20  years  more.  These  may,  therefore,  be  considered 
as  permanent  structures.  Some  38  per  cent  of  all  our 
bridges,  which  have  a  total  length  of  188  miles,  are  ballast- 
deck  and  almost  50  per  cent  are  considered  permanent 
structures.  Based  on  main  lines,  only  68  per  cent  of  all 
bridges  have  ballast  decks.  No  open-deck  bridges  of  any 
kind  have  been  built  on  our  main  lines  during  the  past  10 
years,  except  after  washouts  or  burnouts. 

Creosoted-timber  bridges  had  not  been  in  service  long 
before  we  found  that  there  were  many  things  to  be  learned 
about  cutting,  handling  and  curing  before  treatment;  also 
handling    the    treated    material    and    building    the    bridges. 

Some  of  our  troubles  and  the  method  of  overcoming  them 
may  be  worth  recording.  During  1909-1910  we  had  many 
complaints  about  rotten  piling  on  our  Beaumont  division 
where  timber  seems  to  decay  more  readily  than  on  any  other 
part  of  our  lines.  A  few  miles  east  of  Cleveland,  Tex.,  is 
an  experimental  section,  where  we  are  trying  out  all  kinds 
of  treatment  on  ties,  fence  posts,  etc.  This  section  was 
taken  because  the  soil  and  climate  seemed  to  be  especially 
adapted  to  produce  rot  in  timber,  both  treated  and  untreated. 
I  spent  about  four  weeks  going  over  this  division,  examin- 
ing every  pile  bridge  in  the  closest  detail.  The  complaints 
were  well  founded.  I  found  at  least  2,000  piles  that  were 
rotting  badly.  The  piling  and  timber  used  were  treated 
in  commercial  plants  from  1900  to  about  1907.  Up  to  that 
time  no  rules  had  been  made  covering  the  time  the  material 
was  to  be  left  in  the  woods  after  cutting  and  the  time  it 
was  to  bo  cured  before  treating.  Many  piles  were  treated 
which  should  have  been  culled.  They  were  left  in  the  woods 
several  months  and  the  material  had  commenced  to  decay 
before  it  was  taken  to  the  treating  plant.  In  cases  of  this 
kind  treatment  is  wasted.  In  many  cases  perfectly  green 
piling  and  timber  were  treated. 

Piles  after  driving  in  the  bents  are  sawed  off  for  capping. 
Our  plans  called  for  the  application  of  hot  creosote  to  these 
freshly-cut  surfaces  before  the  caps  were  applied,  but  a 
Irrgo  percentage  of  the  piles  had  begun  to  fail  at  the  caps. 
Inside  a  layer  or  ring  of  sound  creosoted  sapwood  would 
be  a  ring  of  untreated  sapwood  which  was  rotting  very 
rapidly.  The  rap.s  were  12  in.  wide  and  the  piles  varied 
from  12  to  18  in.  in  diameter,  leaving  a  portion  of  the  pile 
head  projecting  beyond  the  sides  of  the  caps.  In  some 
piles  I  could  put  a  4-ft.  rod  down  in  the  rotten  sapwood 
between  the  outer  creosoted  ring  and  the  inner  heartwood. 
In  many  cases  much  of  the  load  was  being  carried  by  the 
outer  creosoted  ring  of  sapwoorl  and  but  little  load  by  the 
heartwood.  In  other  ca.'«cs,-Tol  otarted  at  or  near  the  ground 
surface.  Decay  also  commenced  in  holpB  bore<l  for  sway- 
brace  bolts  and  for  other  purponcs.  It  would  start  wherever 
the  creosoted  surface  was  disturbed  or  bruised  deeply. 
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Our  men  had  the  unfortunate  habit  of  chamfering  the 
sides  of  the  piles  at  the  cap  so  that  they  would  drain. 
Frequently  they  would  cut  out  large  chips  or  sections  from 
the  side  of  a  pile  in  order  to  make  the  swaybraces  draw 
straight.  In  every  case  of  this  kind  decay  seemed  to  start 
very  promptly  as  the  cut  in  the  timber  usually  extended 
through  the  creosoted  layer.  Careful  study  seemed  to  show 
that  the  cause  of  decay  was  due  to  leaving  the  heads  of  the 
piles  or  some  other  portions  unprotected  or  untreated. 

Another  source  of  trouble  was  the  driving  of  the  piles. 
I  found  many  cases  where  the  heartwood  had  been  broken 
loose  from  the  sap,  due  to  the  fact  that  the  blow  from  the 
hammer  was  being  delivered  into  the  pile  over  an  area  of 
less  than  one-half  its  surface.  We  overcame  this  difficulty 
by  providing  a  driving  head  which  rested  squarely  on  the 
head  of  the  pile  and  was  so  arranged  that  the  blow  from 
the  hammer  must  be  distributed  over  the  entire  surface 
of  the  pile.    (See  Engineering  News-Rcco')-d,  Feb.  23,  p.  314.) 

As  a  remedy  for  the  above  troubles  we  cut  down  the 
decayed  piles  to  good  solid  material  and  inserted  framed 
bents  or  blocking  of  varying  heights.  When  the  piles  were 
sawed  the  freshly-cut  surfaces  were  treated  with  three  or 
four  coats  of  hot  creosote  mixed  with  heavy  road  oil.  A 
sheet  of  some  kind  of  prepared  roofing  was  then  applied 
over  the  fresh  coating  and  the  creosoted-timber  bent  put 
into  position  and  drift-bolted  to  the  piles.  These  repairs 
were  made  more  than  ten  years  ago  and  up  to  the  present 
we  have  not  been  able  to  detect  any  more  indications  of 
decay. 

When  we  cut  these  piles  the  cross-sections  were  examined 
very  carefully  and  it  was  found  that  the  creosote  had  pen- 
etrated the  piles  irregularly.  On  one  side  the  treatment 
would  be  almost  as  thin  as  a  sheet  of  paper  and  on  the  other 
side  it  might  be  2  in.  thick.  We  concluded  that  this  un- 
evenness  was  due  to  moisture  in  the  piling,  which  resulted 
from   the  steaming  and   the  improper  seasoning. 

When  we  opened  our  own  treating  plant  at  Somerville, 
Tex.,  all  material  was  carefully  air  cured  and  no  steaming 
of  any  kind  was  done  in  the  treating  process.  As  a  result 
we  have  been  able  to  get  a  very  uniform  penetration  of  the 
creosote.  On  the  other  parts  of  the  system  we  have  had 
very  few  piles  fail  at  the  caps,  but  where  the  trouble  has 
occurred  it  has  been  overcome  in  the  same  manner  as  noted 
for  the  Beaumont  division. 

Examination  of  the  stringers  in  ballast-deck  bridges, 
which  had  been  steamed  in  the  treatment,  showed  a  similar 
condition  to  the  piling,  but  it  was  not  so  extensive.  We 
have  in  a  very  few  cases  found  some  of  the  outer  stringers 
decayed  on  the  upper  surface,  as  a  result  of  the  irregular 
penetration  of  the  creosote.  Where  the  timber  is  air 
seasoned  and  the  treatment  is  applied  without  heating  we 
have  not  had  any  trouble  from  decay  in  southern  pine. 

As  the  result  of  our  trouble  from  rotting  of  piles  at  the 
caps  we  made  quite  an  extended  test  on  a  field  treatment  of 
piles  when  cut  for  caps.  With  our  first  apparatus  we  were 
able  to  get  i-in.  end  penetration  of  the  creosote.  Several 
first-class  creosoted  piles  were  cut  into  lengths  of  about 
3  ft.  and  also  a  similar  number  of  untreated  piles  which 
were  reasonably  well  seasoned.  A  part  of  these  short  cre- 
osoted specimens  received  the  end  treatment  with  our  pres- 
sure apparatus.  The  other  samples  were  painted  with 
various  kinds  of  preserving  material  and  also  several  kinds 
of  R.  I.  W.  paint.  After  the  coatings  had  properly  dried 
these  short  pieces  of  piling  were  set  up  in  a  trench  in  the 
ground  on  our  right-of-way  2  miles  east  of  Cleveland,  Tex. 
These  pile  butts  were  set  18  in.  out  of  the  ground,  in  an 
exact  line  and  at  the  same  elevation.  A  cap  12  in.  wide 
and  4  in.  thick  was  placed  on  top  of  the  row  of  pile  butts  so 
that  the  test  would  be  relatively  the  same  as  in  the  bent 
of  a  pile  bridge. 

We  have  examined  these  pile  heads  annually  for  eight 
years  past.  At  present  the  samples  of  creosoted  piles  hav- 
ing pressure  treatment  on  the  ends  and  several  of  those 
receiving  brush  coat'mgs  on  the  ends  are  still  in  good  condi- 
tion. These  investigations  lead  me  to  feel  that  a  brush 
coating  of  hot  heavy  creosote,  of  Reeves  Wood  Preserver  and 
Foch's  R.  I.  W.  paint  will  protect  the  freshly-cut  head  of 
creosoted  pile  for  a  long  time.     As  yet   I  am  not  certain 


as  to  whether  it  will  be  necessary  to  use  the  pressure  treat- 
ment for  the  ends  of  piles  since  the  brush  coating  seems  to 
be  giving  extremely  good  results.  The  application  of  the 
brush  coating  will  cost  considerably  less  than  the  pressure 
treatment. 

Investigations  made  seem  to  show  that  the  following  rules 
in  handling  timber  at  the  treatment  plants  must  be  adhered 
to  absolutely: 

1.  Treated  timber  must  not  be  cut,  bruised  or  handled 
in  a  rough  manner.  Grab  hooks  or  dogs  should  not  be  used 
in  handling  the  material,  unless  the  holes  made  by  the  hooks 
are  carefully  plugged  with  creosoted  pins. 

2.  The  driving  of  piles  must  be  done  with  a  hammer 
which  will  not  split  them  or  break  the  sap  loose  from  the 
heartwood. 

3.  Any  cut  surfaces  or  bored  holes  must  be  carefully 
treated  with  hot  creosote   and  the  holes   plugged. 

Where  solid  stringers  are  used  in  a  ballast-deck  bridge 
without  any  cross  planking  it  is  necessary  to  make  end  cuts 
on  some  of  the  sticks  on  account  of  the  variation  in  panel 
lengths  of  bridges  due  to  driving  of  piles.  These  freshly 
cut  ends  must  be  thoroughly  coated  with  creosote  before  the 
stringer  deck  is  placed.  A  few  years  ago  the  Southern 
Pacific  Lines  in  Louisiana  and  Texas  removed  the  decks  from 
15  or  20  pile  bridges  which  had  been  in  service  about  25 
years.  These  decks  were  made  of  a  solid  course  of  12  x  12-in. 
timbers  and  were  removed  because  they  were  getting  too 
light  for  the  power  being  used.  Examination  of  these 
stringers  after  being  removed  showed  that  they  were  in 
perfect  condition  as  concerns  decay,  except  where  they  had 
rotted  in  from  the  ends  which  had  been  cut  after  creosoting. 

In  open-deck  timber  bridges  the  stringers  and  ties  are 
untreated,  but  for  some  years  past  the  ties  on  open-deck  steel 
bridges  have  been  creosoted.  The  ties  are  always  run 
through  a  surfacing  machine  and  brought  to  exact  depth. 
While  Oregon  fir  loses  quite  a  percentage  of  its  strength 
as  a  result  of  steaming  or  boiling  during  treatment,  we 
have  had  no  stringers  break  under  traffic.  Fir  caps  in 
bridges  built  under  our  old  standard  plans  have,  however, 
given  some  trouble.  A  good  many  fir  caps  are  "boxed  heart" 
pieces  and  our  ballast-deck  bridges  had  too  many  drift  bolts 
through  the  stringers  into  the  caps.  The  failures  in  caps 
were  always  in  Oregon  fir  pieces.  In  almost  every  case  of 
failed  caps  I  found  that  the  timber  was  burned  or  charred 
in  the  boiling  treatment  and  the  sticks  broken  up  into  rings, 
much  like  the  layers  in  an  onion.  Culling  '"boxed  heart" 
pieces  and  holding  the  boiling  temperature  to  a  maximum 
of  220  deg.  F.  very  largely  stopped  the  trouble  with  the 
fir  caps. 


Water  Meters  and  Water  Loss  in  Indiana 

At  the  recent  meeting  of  the  Indiana  Sanitary  and 
Water  Supply  Association  much  attention  was  given  to 
water  meters  and  their  beneficial  results.  E.  J.  Jen- 
kins, manager,  East  Chicago  Water  Co.,  said  that 
meters  reduced  the  consumption  at  East  Chicago  from 
more  than  200  gal.  per  capita  late  in  1920  to  70  gal. 
in  December,  1921,  when  12  per  cent  only  was  unac- 
counted for.  William  Luscombe,  vice-president,  Gary 
Heat,  Light  &  Water  Co.,  said  83  per  cent  of  the  water 
pumped  to  their  50  per  cent  metered  system  was 
accounted  for.  At  North  Manchester  the  loss  is  6.77 
per  cent  only.  Lexington,  Ky.,  the  first  all-metered 
city  in  the  United  States,  according  to  W.  S.  Cramer, 
chief  engineer,  has  16i  per  cent  loss.  Whiting  has  no 
meters.  In  1920  the  consumption  was  4.2  m.g.d.  or  420 
gal.  per  capita.  A  house-to-house  survey  disclosed  700 
leaky  toilet  fixtures.  The  consumption  was  reduced  by 
1  m.g.d.,  after  repairs  to  services  were  made  and  a  few 
large  leaks  in  mains  were  shut  off.  J.  B.  Marvin,  vice- 
president,  Frankfort  Water  Co.,  said  that  of  the  $50,000 
being  spent  by  his  company  on  new  work,  $33,000  was 
devoted   to   working   the   plant    100   per   cent   metered. 
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Placing  410,000  Cu.  Yd.  of  Concrete  on  Ontario's 
Niagara  Power  Development— II 

Source  of  Aggregate,  Storage  of  Cement  and  Aggregate  and  Testing  of  Cement  and  Concrete  for 
Power  House,  Forebay  and  Lining  of  Nine-Mile  Queenston-Chippawa  Canal 


By  a.  C.  D.  Blanchard 

Chief  Field  Engineer,  Niagara  Power  Development. 

Hydro-Electric  Power  Commission  of  Ontario, 

Niagara  Falls.  Ont. 


R.  B.  Young 

Senior  Assistant  Laboratory  Engineer, 

Hydro-Electric  Power  Commission   of  Ontario, 

Toronto.  Ont, 


Part  I  of  tkifs  article,  ichich  appeared  in  last  iveek's 
issue,  described  the  concrete  structures  o?i  the  new 
hydro-electric  development  which  the  Hydro-Electric 
Power  Commission  of  Ontario  is  building  around 
Niagara  Falls  ayid  detailed  the  many  mixing  and 
placing  plants  which  produced  Ul 0,000  cu.yd.  of 
concrete     in     the     thirteen     months     ending     last 


December.  This  section  of  the  article  desci-ibes  the 
source  of  supply  of  the  concrete  material  and  the 
tests  ivhich  shoxved  hoiv  closely  to  a  prescribed 
strength  the  vai-ious  concretes  ran.  An  earlier 
article  on  this  method  of  proportioning  and  testing 
appeared  in  "Engineering  News-Record,"  Mar.  17, 
1921,  p.  ,455.— Editor. 


A  TOTAL  of  506,125  bbl.  of  cement  has  been  used  to 
date,  obtained  from  five  different  mills.  A  large 
part  was  "bin  tested,"  that  is  it  was  sampled,  tested 
and  accepted  before  it  left  the  mill.  To  make  this 
possible,  special  bins  were  reserved  at  the  mills  for  the 
exclusive  use  of  the  commission.  As  these  were  filled, 
samples  of  the  cement  were  taken  from  the  conveyor  and 
sent  to  the  commission's  laboratories  at  Toronto  for 
test.  Shipments  were  only  made  after  cement  was 
shown  by  the  tests  to  be  satisfactory,  after  which  it 
was  loaded  as  required  under  the  supervision  of  a  repre- 
sentative of  the  commission  resident  at  the  mill.  As  the 
design  of  the  concrete  plants  permitted  the  handling 
of  cement  in  car  lots  this  arrangement  proved  a  great 
convenience,  since  accepted  cement  could  be  used  directly 
on  receipt  at  the  work,  without  either  delay  or  re- 
handling. 

Because  of  the  .severe  cement  shortage  experienced  in 
the  summer  of  1920  it  was  decided  to  store  a  large  quan- 
tity of  cement  during  the  winter  of  1920-21.  Three 
large  sheds,  two  35  ft.  wide  and  one  20  ft.  wide  and 
totalling  1,760  ft.  in  length  were  erected,  in  these  were 
placed  112,000  bbl.  of  cement.  This  cement  was  stacked 
as  compactly  as  possible  to  a  height  of  11  ft.  The  doors 
of  the  buildings  were  then  sealed  and  not  reopened  again 
until  the  cement  was  u.sed.  All  of  this  cement  was 
stored  over  the  winter  and  some  of  it  for  eleven  months. 
Practically  no  cement  losses  occurred  due  to  the  hazards 
of  storage  while  tests  made  showed  it  to  have  suffered  no 
appreciable  deterioration. 

Aggregate. — The  aggregates  used  throughout  the 
work  were  sand  and  crushed  rock.  Sand  was  obtained 
from  several  different  sources.  The  first  came  from  a 
pit  which  was  acquired  along  with  other  property  as 
part  of  the  right-of-way.  From  this  pit  came  most  of 
the  sand  used  in  1917  and  1918.  Later,  after  a  careful 
examination  of  available  sources  of  supply  and  after 
exploring  the  contiguous  district  for  possible  deposits, 
a  pit  was  purchased  which  met  the  needs  ftf  the  work 
until  the  spring  of  1921  when  it  became  necessary  to 
obtain  large  quantities  from  other  sources.  • 

Aproximately  235,000  cu.yd.  of  sand  were  purchased. 
Half  of  this  was  obtained  from  a  pit  accessible  from  the 
tracks  of  the  commission,  and  the  rest  from  Lake 
Ontario.  Both  deposits  contained  materials  of  excellent 
quality. 

The  pit  sand  was  loaded  by  steam  shovel   into  side 


dump  cars  and  delivered  by  the  contractor  either  directly 
to  the  concrete  plants  or  to  the  storage  situated  at  the 
forebay.  The  lake  sand  was  dredged  from  the  bar  at 
the  mouth  of  the  Niagara  River  by  a  sand  sucker  of  500 
cu.yd.  capacity  which  made  four  trips  per  day.  This 
boat  delivered  the  sand  into  a  large  storage  bin  situated 
alongside  the  Michigan  Central  tracks  at  Niagara-on- 
the-Lake,  from  which  it  was  loaded  by  derricks  fitted 
with  clamshell  buckets  into  standard  steel  dump  cars. 
From  here  it  was  hauled  12  miles  to  the  commission's 
siding  at  Stamford  where  it  was  picked  up  by  the  com- 
mission's locomotives  and  either  distributed  to  the  work 
or  sent  to  storage  if  not  immediately  required. 

Both  sands  used  were  of  limestone  origin,  the  pit 
sand  having  an  average  surface  area  of  2,130  sq.ft.  and 
the  lake  sand  of  1,680  sq.ft.  per  100  lb.  This  is  equiv- 
alent to  a  fineness  modulus  of  2.7  and  3.2  respectively. 
The  former  contained  from  4  to  8  per  cent  by  weight 
passing  the  No.  150  sieve  while  the  latter  had  almo.st 
none  of  this  fine  material.  To  attain  the  same  result 
under  identical  conditions,  the  pit  sand  was  found  to 
require  approximately  one-half  bag  of  cement  more  for 
each  yard  batch  of  concrete  than  the  lake  sand  due  in 
part  to  the  difference  in  graduation  and  in  part  to 
differences  in  the  character  of  the  constituent  particles 
of  the  two  aggregates. 

Crushed  Rock. — The  crushed  rock  was  a  dolomitic 
limestone  from  the  canal  excavation.  It  was  delivered 
as  excavated  to  a  60  x  84  in.  jaw  crusher,  when  it  was 
broken  up,  thence  by  belt  conveyors  to  a  battery  of 
four  gyratory  crushers  which  reduced  it  to  approx- 
imately 2}  in.  stone  and  under.  From  these  it  passed 
to  a  screening  plant  where  the  dust  was  removed  on 
a  2-in.  dust  jacket  and  the  rock  .screened  on  a  revolving 
screen  6}  ft.  in  diameter  and  30  ft.  long  fitted  with 
plates  having  3-in.  round  openings  which  gave  com- 
mercial 2J  in.  .screened  crusher  run.  This  was  dis- 
charged upon  a  belt  and  taken  to  storage.  The  oversize 
from  this  screen  went  to  a  small  gyratory  crusher  which 
cru.shed  it  to  IJ  in.  The  product  of  this  crusher  was 
screened  and  stored  separately  and  used  where  the 
larger  sized  material  would  be  objectionable.  The 
capacity  of  the  crushing  and  screening  plant  was  3,000 
cu.yd.  per  day  and  this  capacity  was  reached  in  opera- 
tion, the  output  averaging  close  to  this  figure  for 
extended  periods. 

The   grading   of    this   crushed    rock    was    practically 
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uniform  between  i  and  2i  in.  It  contained  on  an 
average  8  per  cent  of  dust  and  crusher  screening.  These 
could  not  be  entirely  eliminated  because  of  the  nature 
of  the  rock  and  the  fact  that  it  was  usually  wet  and 
somewhat  dirty  when  crushed.  It  was  reasonably  free 
from  flat  and  elongated  particles  and  proved  to  be  a 
satisfactory  aggregate. 

The  choice  of  24  in.  as  a  maximum  size  was  a  com- 
promise between  the  requirements  of  the  concrete  and 
of  the  large  quantities  of  crushed  rock  which  were  to 
be,  used  for  ballast,  highways,  foundations  and  fill.  If 
only  the  requirements  of  the  concrete  could  have  been 
considered  a  smaller  maximum  size  would  have  been 
more  satisfactory,  for  its  use  would'  have  been  less 
severe  on  the  concreting  plants  and  the  concrete  would 
have  been  easier  to  handle  and  place.  Since  of  the 
1,262,000  cu.yd.  of  stone  crushed  to  date  less  than 
400,000  cu.yd.  were  used  in  concrete  (a  part  of  which 
had  already  been  crushed  to  1*  in.)  this  decision  as  to 
size  has  proved  wise. 

Aggregate  Storage. — The  principal  storage  was 
at  the  forebay  in  conjunction  with  the  crushing  plant. 
Large  towers  were  built  at  each  end  and  in  the  center 
of  the  storage  area.  From  these  towers  a  platform  was 
suspended  carrying  a  belt  conveyor  with  a  traveling 
trip  by  which  it  could  be  discharged.  This  permitted 
distribution  of  the  material  to  any  part  of  the  area 
desired. 

The  stone  was  fed  directly  to  its  conveyor  from  the 
screening  plant.  The  sand  which  was  received  in  cars, 
was  run  over  hoppers  and  dumped.  From  these  it  was 
elevated  by  a  bucket  conveyor  up  the  intermediate  tower 
to  the  sand  conveyor  overhead  by  means  of  which  it 
was  distributed  similarly  to  the  stone.  It  was  thus 
possible  to  keep  the  two  kinds  of  sand  separate.  The 
stone  storage  had  a  capacity  of  160,000  cu.yd.  of  2J  in. 
and  70,000  cu.yd.  of  l-  in.  while  the  sand  storage  had 
a  capacity  of  50,000  cu.yd.  and  this  was  taxed  to  the 
utmost  during  the  progress  of  the  work. 

When  in  July  it  was  decided  to  delay  completion  of 
the  canal  beyond  September  it  was  found  necessary  to 
find  some  auxiliary  storage  for  some  of  the  lake  sand 
as  it  was  then  being  received  faster  than  it  could  be 
used.  Hence  some  40,000  cu.yd.  were  dumped  on  a 
level  field  convenient  to  the  construction  railway  from 
which   it  was   later   reclaimed   by   steam   shovel. 

The  storage  piles  of  both  sand  and  stone  were  close 
together  and  had  a  common  center  line  along  which  a 
covered  trench  was  constructed  the  full  length  of  both 
piles.  In  this  tunnel  ran  a  reclaiming  belt  fed  by  bin 
gates  from  above.  After  leaving  the  tunnel  the  belt 
rose  on  an  angle  of  18  deg.  to  storage  bins  from  which 
the  aggregate  was  loaded  by  gravity  into  cars  for 
distribution  to  the  concrete  plants.  A  feature  of  this 
arrangement  was  the  use  of  this  belt  for  reclaiming 
either  sand  or  stone  as  desired,  discharge  end  being 
rigged  with  a  gate  which  diverted  the  reclaimed  mate- 
rial into  either  the  sand  or  stone  bin. 

Four  classes  of  concrete,  called  for  convenience 
Classes  A,  B,  C  and  D  were  in  use  on  this  work.  Class  A 
was  specified  as  being  of  such  quality  as  to  show  a 
minimum  compressive  strength  of  2,500  lb.  per  square 
inch  at  the  age  of  28  days  when  tested  in  accordance 
with  the  standard  methods  of  the  Commission.  Classes 
B,  C  and  D  were  required  to  have  minimum  com- 
pressive   strengths    of   2,000,    1,500   and   1,000    lb.   per 


square  inch,  respectively,  under  the  same  conditions. 
The  standard  methods  of  testing  referred  to  are 
essentially  those  adopted  by  the  American  Society  for 
Testing  Materials. 

Such  a  specification  made  it  incumbent  upon  the  field 
engineers  so  to  regulate  the  materials,  proportions  and 
practices  of  the  construction  forces  as  to  result  in 
concrete  of  the  specified  quality.  To  carry  out  this  a 
very  complete  system  of  inspection  was  maintained  and 
a  field  laboratory  installed. 

Inspection  commenced  with  the  materials  and  at 
their  sources  of  supply.  Inspectors  were  kept  at  points 
from  which  sand  was  being  obtained  at  the  crushing 
plant  and  at  the  cement  mills.  Those  inspecting  sand 
shipments  were  supplied  with  sieves  for  testing  and 
were  required  to  report  daily  on  the  quality  and  grading 
of  the  materials  shipped  under  their  supervision.  Sand 
not  meeting  the  requirements  of  the  commission  was 
not  allowed  to  be  loaded  and  never  got  to  the  work. 

One  or  more  inspectors  were  placed  at  each  of  the 
concrete  plants.  Their  duties  were  the  usual  duties 
of  a  concrete  inspector  but  they  had  the  power  to  vary 
within  certain  limits  the  proportions  set  by  the  egineers 
to  conform  to  the  inevitable  variations  in  materials 
and  for  the  changing  conditions  under  which  the  con- 
crete had  to  be  placed.  They  were  also  required  to 
take  periodically  from  the  forms  samples  of  the  concrete 
and  prepare  these  for  testing. 

The  field  laboratory  was  equipped  with  a  100-ton 
hydraulic  compression  testing  machine  of  simple  and 
inexpensive  design  and  the  usual  equipment  of  sieves, 
scales  and  miscellaneous  apparatus  for  testing  aggre- 
gates. Space  was  also  provided  for  the  storage  of 
concrete  test  cylinders   during  the  curing  period. 

Proportions  for  the  different  classes  were  set  by  the 
chief  field  inspector  and  were  determined  by  a  modifi- 
cation of  Edwards  surface  area  method  of  proportion- 
ing, as  developed  in  the  laboratories  of  the  commission. 
By  this  method  not  only  were  the  proportions  of  cement 
and  aggregate  set  but  also  that  for  the  water.  This 
was  accomplished  by  limiting  the  quantity  of  water  per 
bag  of  cement  for  each  class  of  concrete.  The  con- 
sistency of  the  mixtures  used  was  such  as  to  flow  readily 
but  without  segregation  down  a  chute  writh  a  slope  of 
one  vertical  to  two  and  one-half  horizontal.  Where 
the  consistency  could  not  be  obtained  with  the  propor- 
tions set  or  where  circumstances  required  a  wetter 
mixture  additional  cement  was  added  until  the  ratio 
of  water  to  cement  was  brought  within  the  limits  set. 
In  other  cases  where  a  drier  consistency  could  be  used, 
advantage  was  taken  of  the  circumstance  by  using  less 
cement,  always  maintaining  the  proper  ratio  of  water 
and  cement. 

Results  of  Tests. — That  these  methods  resulted  in  con- 
crete of  uniform  quality  fully  meeting  the  specifica- 
tions is  evident  from  its  excellent,  appearance  and  the 
results  obtained  upon  test.  In  Table  I  are  given  com- 
plete results  from  the  tests  of  concrete  placed  in  the 
powerhouse  and  canal  lining  during  the  months  of  May 
to  July  or  through  the  height  of  the  period  when 
work  was  being  rushed  to  the  uttermost.  The  results 
■speak  for  themselves.  On  the  entire  job  from  Nov.  1, 
1920,  to  Nov  1.  1921,  74  per  cent  of  the  test  cylinders 
either  met  or  exceeded  the  specification  requirements 
while  87  per  cent  either  met  them  or  did  not  fall  below 
them  more  than  200  lb.  per  sq.in. 
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TABLE  I.  COMPRESSION  TESTS  ON  FIELD  CYLINDERS 
CHIPPAWA    POW-ER    DE\-ELOPMENT 
Ma!j  I  to  July  31,  1921,  inclusive 


Q 
May  9 
.May  16 
May  19 
May  26 
May    30 


May  2 

May  5 

May  II 

May  14 

May  28 

June  9 

June  1 1 

June  14 


POWER  HOUSE 
Class  B 


S  °  >> 

1:1.83:3.66 

1:1.83:3.66 

1:1.83:3.66 

1:1.83:3.66 

1:1.83:3.66 

1:1.4  :4.4 

1:1.83:3.66 

1:1.83:3.66 


1:2.5  :5 
1:2.5  :4.25 
1:2.44:4.88 
1:2.44:4.88 
1:2.44:4.88 
1:2.44:4  88 
1:2.44:4  88 
1:2.44:4.88 


2.655 
2,435 
2,322 
2,680 
2.449 
2,180 
2,443 
2,140 


1,253 
1.920 
1,728 
1,725 
1,855 
1,825 
2,198 
2,345 


June  16 
June  21 
June  23 
June  29 
July  1 
July  16 
Julv  20 
July    30 

s  C 

June  18 

July  5 

July  8 

Julv  12 

July  1 4 

Julv  26 

JuJy  28 


1:1.83:3.66 
1:1.83:3.66 
1:1.83:3.66 
1:2.44:4.88 
1:1.83:3.66 
1:1.83:3.66 
1:1.83:3  66 
1:1.83:3.66 


1:2.44:4.! 
1:2.44:4.! 
1:2.44:4.! 
1:2.44:4   £ 

1:2.44:4.! 
1:2.44  4. !■ 
1:2. 44:4. a 


CANAL  LINING  PLANTS 
Class  C 


2,775 
3.750 
2.785 
1,927 
2,280 
2,324 
2,398 


2,420 
1,802 
1,941 
1.703 
1.304 
2,030 
1,027 


5 

J5 

May      4 

1:2.5   :5 

2,935 

June 

16 

1:2  5   :4  8 

2,755 

1:2  5  :5 

2,687 

June 

17 

1:2  8  :4.4 

2.360 

May     6 

1:2  5   :5 

1,555 

June 

19 

1:2  5   :4.8 

May     9 

1:2.5   :5 

3,066 

,Tune 

19 

1:2.2  :4.8 

1.797 

1:2.5   :5 

1,673 

?n 

1:2.5   :5 

1  710 

1,910 

June 

21 

1:2  2  :4.8 

.May    13 

1:2.8  :4.4 

2,050 

June 

71 

1:2.2  :4.8 

1:2.5  :5 

1,877 

72 

1:2.5  :5 

1,652 
1  590 

May    16 

1:2.8    :4.4 

1,633 

June 

73 

1:2.2  :4.4 

.May    16 

1.077 

June 

74 

1:2  2  :4  8 

1:2.8   :4  4 

1,843 

June 

75 

1:2   2   :4  4 

2,935 

1:2  4   :4  4 

1,827 

June 

76 

1:2  5  :4.8 

1,810 

1:2   5  :5 

1,865 

June 

79 

1:2.2  :4.2 

1,720 

.May    20 

1:2  8  :4  4 

1,820 

June 

29 

1:2.77:5.55 

1,450 

1,930 

to 

1:2  5  :5 

1  548 

1:2.5  :4    16 

1.743 

Julv 

1 

1:3.  11:4.88 

1,768 

1.292 

Julv 

7 

1:2.2  :4.4 

2,071 

May    25 

1:2  5  :5 

1,922 

July 

4 

1:3.11:4.88 

1  607 

1:2.5  :5 

1,868 

July 

5 

1:2.2  :4  2 

1,892 

2,445 

Julv 

5 

1:3.12:6  25 

1,390 

May    28 

1:2  5  :5 

2,145 

Julv 

6 

1:2.77:5  55 

1,921 

1:2  8  :4  4 

1.845 

July 

7 

1:2.2   :4  4 

2,025 

June      1 

1.865 

July 

8 

1:3.11:4  88 

1,472 

June     2 

1:1.33:4  06 

1,845 

Julv 

II 

1:2.77:5   55 

1,412 

June      3 

1:1.28:4  44 

1,886 

July 

17 

1:2  2   :4.2 

1,152 

June     4 

1.688 

.lulv 

n 

1:2.77:5.55 

1,530 

June     4 

1:1    45:4  36 

1.720 

,rulv 

14 

1:2  5  :5 

1.782 

June     6 

1:3.12:6  25 

1,593 

Julv 

15 

1:3.11:4.88 

2.447 

June     6 

1:2.5  :5 

1,428 

Julv 

15 

1:2.2  :5 

2,012 

June     6 

1:2.5  :5 

1.488 

July 

70 

1:2  2  :5 

2,605 

June     6 

1:3.12:6  25 

1,247 

Julj 

70 

1:2  77:5  55 

2,178 

1:1.33:4 

3,294 

July 

70 

1:2  44:4  88 

1,414 

June     8 

1:3.12:6  25 

1,912 

July 

20 

1:2.77:5  55 

1,397 

June     8 

1:1.83:3.83 

2,425 

Julv 

7? 

1:2.77:5  55 

877 

June     8 
June     8 

1:2  5  :5 

2,853 

Julv 

7? 

1:3.11:4  88 

1.513 

1:2.4     . 

2,396 

Julv 

75 

1:2  77:5.55 

2,549 

2,482 

Julv 

76 

1:2  5  :5 

1,613 

June    10 

12  2  :4  6 

3,175 

July 

77 

12  5  :5 

1,515 

1:2  5  :5 

1,892 

•lulv 

77 

1:3    11:4  88 

1,495 

1,594 

Julv 

77 

1  2  44:4  88 

1.435 

1:2.5  :5 

1.782 

July 

79 

1  2  77:5  55 

1.445 

June    14 

1:2,5  :4  8 

2.403 

Julv 

JO 

1:2  5  :5 

1.603 

1.320 

July 

30 

12  5  :5 

1.559 

June    16 

1:2.5  :5 
1:2.5  :5 

1,677 
2.165 

July 

30 

1:2.77:5.55 

1.399 

Claw  D 

M«y    1] 

1:3   12:6  25 

1,663 

77 

1:3    11:4  88 

1.632 

May   30 

June     2 

1:3.12:6.25 

517 

24 

1:3. 11:4  88 

2.365 

1:2:5 

1,158 

June 

77 

1:2.77:5  55 

2.165 

June    17 

1:2.75:5  5 

2.018 

July 

14 

1:3.12:6  25 

990 

1  2  75:5  5 

1,692 

July 

19 

1:3.57:7.14 

814 

June   20 

1  2.77:5.55 

1,905 

The  average  amount  of  cement  used  per  cubic  yard 
of  concrete  of  all  cla8se.s  on  this  work  ha.s  been  1.28  bbl. 
of  350  lb.  net  weight,  the  Canadi.tn  standard  barrel  of 
cement,  equivalent  to  1.19  bbl.  in  American  imit^.  The 
averages  for  the  different  classes  have  been  as  follows: 

Clam            >finimtim     '■■')Tnprei«(i%-e  B«rT»-I«  'if  Cemenl 

Htrenith     at     28     r)a>Ti  Per  Cu  vl  of  fV>ncrrte 

Lb.  Per  .S.)  In  Can.  Dbl.     U.S.  Bbl. 

2.500  I  67             I   55 


At  times  as  much  as  an  extra  bag  of  cement  above 
this  average  would  be  required  to  obtain  the  desired 
results  but  more  often  it  was  possible  to  meet  the 
requirements  of  the  specifications  with  less  than  the 
figures  showni,  for  example  Class  C  concrete  has  required 
as  much  as  1.45  bbl.  (1.35  U.  S.  bbl.)  of  cement  per 
cu.yd.  while  on  the  other  hand  the  necessary  require- 
ments been  obtained  for  extended  periods  with  a 
l:2J:5i  mixture  using  1.01  bbl  (0.94  U.  S.  bbl.)  per 
cu.yd. 

Calcium  Chloride. — During  the  winter  of  1920-21  and 
again  last  fall,  calcium  chloride  was  used  in  the  concrete 
place  in  the  canal  lining  to  accelerate  hardening  and  so 
prevent  a  slowing  down  in  the  production  of  the  lining 
plants.  The  quantity  used  varied  from  6  to  15  lb.  per 
yard  batch,  but  averaged  9  lb.  or  about  21  per  cent 
by  weight  of  the  cement  in  the  mixture.  The  chloride 
was  delivered  to  the  plants  in  drums  and  was  dissolved 
as  required.     The  method  usually  followed  was  to  fill 


2.000 
1.500 
1,000 


1    46 

1    36 

1    20 

1    12 

0  98 

0   91 

TABLE  II— COXCRETE  PLACED  ON  QUEENSTON— 

CHIPPAW.V  POWER  DEVELOPMENT 

(Week  Commencingr  June  20,  1921) 

Plant  Cubic  Yards 

„    ^'^"^  Placed 

Powerhouse  ^  ^R•> 

Screenhouse    ^'\^a 

Forcbay    ^fi? 

Forcbay  (Gunite)    '.'.'.'.'.'.'.'.'.'. In 

Division  III                                              *" 

No.  1  Lining-  Plant ono 

No.  2  Lining  Plant 1,7 

No.  3  Lining  Plant 153, 

No.  4  Lining  Plant I'^ne 

K°- 1 5^'"'."^  El=^"t. :::::::;;::     \mI 

No.  6  Lining  Plant "170 

Curve  Lining  Plant *"s3« 

No.   1   Paving  Plant 137 

No.    2   Paving  Plant ."...;  219 

No.   4   Paving  Plant 172 

No.   5   Paving  Plant "  '  ggc 

Montrose  Stationary  Plant   A ."'  \  sgi 

Whirlpool  Stationary  Plant i'.lil 

To'al     18,278 

a  barrel  with  water  to  a  mark  set  by  the  inspector:  next 
was  added  chloride  until  the  water  level  rose  to  a  second 
mark,  steam  then  being  admitted  into  the  barrel  to 
dissolve  the  chloride  until  the  level  of  the  mixture  rose 
to  a  third  mark  when  a  solution  of  the  desired  strength 
would  result.  No  attempt  was  made  to  obtain  greater 
accuracy  in  the  measurements  as  this  was  not  found 
necessar5'.  Two  gallons  of  this  mixture  was  added  to 
each  hatch  of  concrete  by  discharging  it  into  the  barrel 
used  to  proportion  the  water.  A  veiy  noticeable  in- 
crease in  early  strength  was  obtained  and  by  ifs  use 
it  was  possible  to  strip  forms  in  as  short  a  time  as  12 
hours  even  in  freezing  weather. 

From  Nov.  1,  1920,  fo  Dec.  17.  1921.  410,000  cu.yd. 
of  concrete  were  placed,  379,000  cu.yd.  of  this  being 
placed  in  1921  while  332,000  cu.yd.  of  this  latter  quantity 
were  placed  from  May  to  December  inclusive  or  at  an 
average  rate  of  41.500  cu.yd.  per  month.  The  record 
day's  pour  was  3,046  cu.yd.  with  17  plants  operating, 
the  record  week,  18,278  cu.yd.  and  the  record  month, 
63,362  cu,yd.  An  idea  of  the  diversity  of  operations  is 
obtained  from  Table  IT  which  \n  the  record  of  concrete 
placed  during  the  record  week. 

Sir  Adam  Bock  is  chairman  of  the  commission,  for 
which  Fred.  A.  Caby  is  chief  engineer,  H.  G.  Acres, 
hydraulic  engineer,  T.  H.  Hogg,  Assistant  hydraulic 
engineer  and  M.  V.  Sauer,  engineer  of  design.  The 
work  is  in  charge  of  H.  G.  Acres  under  whom  G.  H. 
Angell  is  general  superintendent  and  A.  C.  D.  Blan- 
chard,  chief  field  engineer. 
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Design  of  Sand  Box  for  Kern 
River  Hydro -Electric  Plant 

Operation  of  High-Head  Reaction  Turbines  De- 
mands Clear  Water— Test  Shows  400-Ft.  Tank 
Settles  Particles  Passing  200-Mesh  Sieve 

By  H.  L.  Doolittle 

Assiistant   Construction  Engineer,  Southern   California  Edison  Co. 

IN  ORDER  to  preclude  the  entrance  of  sand  into 
the  vertical  reaction  turbines  installed  at  the  Kern 
River  No.  3  plant  of  the  California  Edison  Co.,  every 
precaution  was  deemed  advisable.  The  hydro-electric 
installation  consists  of  two  22,500-hp.  vertical  turbines 
in  this  case  operating  under  an  800-ft.  head  and 
utilizing  300  sec.-ft.  A  turbine  of  this  type  with  high 
velocity  and  small  clearances  would  suffer  considerable 
damage  if  any  appreciable  amount  of  sand  were  carried 
in  the  water.  In  order  to  remove  the  sand  from  the 
river  water,  the  sand  box  or  settling  basin  herein 
described  was  constructed.  The  sand  box  is  located 
near  the  diversion  dam,  about  12  miles  upstream  from 
the  power  house. 

To  be  successful  a  sand  box  must  accomplish  two 
things:  Cause  the  sand  to  settle  out  of  the  water; 
and  provide  for  the  easy  removal  of  the  sand  from  the 
settling  chamber.  In  the  present  case  it  was  necessary 
to  provide  for  600  sec.-ft.  of  water,  so  it  is  readily 
seen  that  some  unusual  problems  presented  themselves. 

Centrifugal  means  of  separating  the  sand  from  the 


FIG.  2— GENERAL  VIEW  LOOKING  DOWNSTREAM 

if  a  constantly-increasing  area  were  relied  upon  to 
decrease  the  water  velocity,  it  would  have  I'equired  a 
taper  section  about  600  ft.  long  to  give  the  waterway 
a  width  of  60  ft.  While  this  type  of  structure  would 
be  effective  it  may  be  objected  to  because  the  cost 
would  be  great  and  in  many  places  the  space  required 
would  not  be  available. 

Deflecting  Walls — It  is  therefore  seen  that  it  is 
highly  desirable  to  reduce  the  velocity  of  the  water 
to  a  minimum  in  the  shortest  possible  distance.     This 


3fa.  C'Zd.Se 


FIG.    1 — PL.i.N  A.VD   PROFILE   OF   SETTLING   B.\SIN 


water  were  considered  entirely  impracticable  because 
of  the  amount  of  water  handled.  From  a  study  of 
available  literature  it  was  decided  that  if  the  velocity 
of  the  water  were  reduced  to  0.5  ft.  per  second,  all 
sand  particles  of  a  size  sufficient  to  cause  damage  to 
turbines  would  be  precipitated.  This,  then,  determined 
the  cross-sectional  area  of  the  sand  box  to  be  1,200  sq.ft. 
A  size  20  ft.  by  60  ft.  was  adopted. 

In  the  design  of  the  ordinary  sand  box  the  reduction 
of  velocity  is  usually  accomplished  by  means  of  a 
gradually-increasing  section  of  the  waterway.  Too 
often  the  increase  in  area  of  the  section  is  very  abrupt, 
resulting  in  a  rather  swift  current  flowing  through 
the  center  of  the  sand  box  and  thereby  defeating  the 
very  purpose  of  the  structure.  It  is  generally  conceded 
that,  if  the  angle  of  fl^are  is  about  6  deg.,  the  water 
will  entirely  fill  the  section  and  will  flow  with  almost 
a  uniformly-decreasing  velocity. .   In  the  case  in  point, 


was  accomplished  by  means  of  deflecting  walls  at  the 
entrance  to  the  sand  box.  By  means  of  these  deflectors 
the  water  is  forced  to  distribute  itself  uniformly  over 
the  entire  width  of  the  box  and  is  not  allowed  to  flow 
through  the  center.  As  it  was  thought  that  there  might 
be  some  tendency  for  the  water  to  flo^v  unevenly  be- 
tween the  deflecting  walls,  their  upstream  edges  were 
made  movable.  With  this  arrangement  the  water  is 
distributed  across  the  entire  width  of  the  box  in  a 
length  of  50  ft.,  compared  to  the  length  of  600  ft. 
requii-ed  with  the  ordinary  tapering  section. 

Sand  Removal — The  removal  of  the  sand  from  the 
bottom  of  the  box  is  next  to  be  considered.  The  most 
-common  method  is  to  install  several  valves  or  sluice 
gates  in  the  bottom  of  the  box.  ^Vhile  such  devices 
are  effective  in  removing  the  sand  dii-ectly  in  their 
vicinity  it  has  often  been  observed  that  only  a  cone  of 
sand   is   removed   and   a   considei-able   quantity   is   left 
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then  sluiced  into  the  transverse  trench  and 
out  through  the  sluice  gate  by  partly  opening 
the  gates  at  the  ends  of  the  section.  By  con- 
structing the  box  in  two  sections  it  is  possible 
to  continue  operating  the  plant  while  cleaning 
one  section  at  a  time. 

This  sand  box  has  been  in  operation  for 
several  months  but  as  yet  has  not  been  sub- 
jected to  a  very  severe  test  to  determine  its 
sand-settling  abilities.  This  is  on  account  of 
the  fact  that  a  large  reservoir  was  created  by 
the  construction  of  the  diversion  dam  so  that 


J!  Spaces     ;  ,       ,:  ,,  /,l,»l,»l,,       ,», 

■aiO'iw  ■^--io'-->'^---i!-4  ■■'M-io-?—^-e'^-^6'^-'M'^^-8-e—-A 

Shpe of batiom I4'i:i<!nn>^ iO^O'-Bcttom slope  7'6'lvf!ieiOLrf,'t >J 


precast'Kt  \ 
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Lower  End   Plan  of   Sand  Box 
FIG.  3— END  DETAILS  UF  KEKN  RIVER  SAND  BOX 


between  the  valves.  In  addition  it  is  desirable  to  have 
as  few  valves  as  possible,  minimizing  upkeep  and  water 
leakage. 

On  the  Kern  River  project  sand  i-emoval  was  effected 
by  sloping  the  bottom  toward  a  trench  in  the  center, 
this  trench  connecting  to  a  4  x  5-ft.  sluice  gate  in  the 
side  of  the  box.  The  box  was  made  in  two  compart- 
ments with  motor-operated  gates  at  both  ends.  In 
removing  the  sand  the  gates  at  the  ends  of  one-half  of 
the  box  are  closed  and  the  sluice  gate  in  the  side  is 
opened.  This  unwaters  one-half  of  the  box  leaving  the 
greater  part  of  the  sand  ooi  the  bottom.     The  sand  is 


practically  all  of  the  larger  particles  of  sand  are  ."settled 
before  the  water  enters  the  sand  box.  This  condition 
is  only  temporary,  as  the  reservoir  will  soon  be  filled. 

Tests  Show  Effectivenesi^ — Coarse  sand  is  quite  easy 
to  remove.  The  finer  particles  cause  the  greater  con- 
cern. However,  a  recent  inspection  of  the  sand  box 
indicates  that  it  is  effective  in  settling  very  fine  par- 
ticles. When  the  box  was  unwatered  a  layer  of  fine 
sand  and  mica  particles  about  6  in.  deep  had  been 
precipitated  on  the  downstream  half  of  the  floor.  There 
was  no  coarse  material  as  this  had  collected  above  the 
dam.  An  analysis  of  the  precipitated  sand  showed  that 
45  per  cent  passed  a  150-mesh  sieve  and  26  per  cent 
pa,ssed  a  200  mesh.  This  would  seem  to  shnrw  that 
the  sand  box  is  accomplishing  all  that  could  be  expected. 

The  sand  box  is  constructed  entirf^ly  of  reinforced 
concrete,  the  walL-^  being  tied  acro.ss  the  top  and  bottom. 
The  drawings  show  the  box  to  be  about  400  ft.  long. 
This  is  more  or  less  an  arbitrary  figure  as  then-  were 
no  data  at  hand  to  show  how  long  it  requires  a  particle 
•f  a  given  size  to  settle  out  of  water  flowing  at  a 
certain  velocity.  From  obsen'ationa  so  far  it  is  thought 
that  the  length  Is  sufl^icient  for  all  practical  purposes. 


no.  4— DEFLECTOR  WALL.    AT  SAND  L:"X  ENTRANCE 


Typhoid  Fever  From  Water  Held  Compensable 

Typhoid  fever  contracted  from  impure  water  fur- 
ni.shcd  by  an  cmplnn,cr  is  held  an  "injury"  by  "accident 
ari.^ing  out  of  and  in  the  cour.'ie  of  the  employment" 
undrr  the  Workmen's  Compcn.i.ition  Act  of  Indiana, 
according  to  a  decision  of  the  Appellate  Court. 
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Los  Angeles  Sewage  Problem 
Again  to  the  Front 

Court,  State  Health  Board,  Local  Section  Am.  Soc. 

C.  E.,  County  Farm  Bureau,  All  Take  a  Hand 

—To  Try  Another  Bond  Vote 

SINCE  Los  Angeles  began  the  discharge  of  raw 
sewage  into  Ballona  Creek  as  an  emergency  measure 
{Engineering  News-Record,  Feb.  23,  p.  366,  and  March 
2,  p.  343)  a  local  court  has  enjoined  the  discharge  of 
sewage  into  the  creek  on  the  application  of  Culver  City, 
Venice  and  private  land  owners  along  the  creek,  but  has 
given  the  city  60  days  from  March  28  to  provide  other 
emergency  means  for  handling  the  flow  from  the  over- 
charged ocean  outlet  sewer.  Recommendations  by  the 
State  Board  of  Health  for  diminishing  the  sewage  flow 
have  been  reported  against  by  a  committee  of  the  Local 
Section  of  the  American  Society  of  Civil  Engineers, 
which  has  also  approved  the  plan  of  the  city's  engineer- 
ing department  and  consulting  engineers  to  continue 
ocean  disposal  after  fine  screening.  This  committee 
advises  against  any  attempt  at  sewage  utilization,  by 
means  of  activation  and  irrigation  or  otherwise  unless 
those  who  wish  to  use  the  sewage  for  agricultural  pur- 
poses will  stand  all  the  expense  necessary  to  that  end. 
The  committee  also  suggests  that  to  relieve  the  pressure 
on  the  present  ocean  outlet  a  series  of  pumps  be  in- 
stalled, as  explained  below.  Besides  all  this  opinion  and 
advice,  the  Los  Angeles  County  Farm  Bureau  has  re- 
newed its  opposition  of  a  year  ago  to  a  new  outlet  sewer 
and  is  advocating  activated-sludge  plants  with  the 
utilization  of  the  sludge  as  a  fertilizer  and  the  effluent 
for  irrigation. 

After  months  of  apparent  inaction,  the  Los  Angeles 
City  Council  has  ordered  a  referendum  vote  on  a 
$12,800,000  sewerage  bond  issue  at  the  primaries  on 
Aug.  12,  with,  it  is  said,  no  other  bond  issue  on  the 
ballot.  Apparently  this  will  be  a  second  vote  on  the 
plan  voted  down  5  to  3  on  June  7,  1921.  The  defeat  just 
mentioned  was  the  third  one  in  five  years,  settling  tanks 
and  sludge  beds  having  been  voted  down  in  1916  and 
1917.  The  election  held  in  June,  1921,  was  postponed 
from  a  date  earlier  in  the  year,  when  the  people  were  to 
have  voted  on  a  plan  for  a  new  outfall  and  drum  screens 
worked  out  by  the  W.  T.  Knowlton,  sewer  engineer 
and  John  T.  Griffin,  city  engineer  (see  abstract  of  a 
paper  by  Mr.  Knowlton,  Engineering  News-Record,  Feb. 
24,  1921,  p.  331;  this  article  also  brings  out  the  over- 
charged condition  of  the  present  outfall).  Opposition 
to  the  proposed  election  from  various  quarters  and 
requests  for  export  opinion  on  the  projects  led  to  can- 
celling the  election  and  the  engagement  of  George  W. 
Fuller,  Prof.  George  C.  Whipple  and  William  Mulholland 
to  review  the  project  (see  Engineering  Neivs-Record, 
March  17  and  June  30,  1921,  pp.  484,  and  1117,  the 
latter  being  an  abstract  of  the  committee's  report). 
The  committee  approved  in  substance  the  plans  of  the 
city  engineering  department  for  a  new  outfall  and 
screens  but  advised  more  expense  for  multiple  dispersal 
of  the  screened  sewage  and  for  protection  of  the  interior 
pf  the  outfall  against  acids.  It  also  recommended  the 
construction  of  a  2.5-m.g.d.  activated-sludge  plant  to 
throw  light  on  the  possibilities  of  sewage  utilization. 
To  meet  these  increasgd  costs  a  bond  issue  of  $14,000,- 
000  instead  of  $12,850,000  was  recommended  by  the 
consulting  engineers,  but  the  city  authorities  subnaitted 


the  lower  figure — ^which  was  defeated,  as  already  stated. 

Following  promptly  after  the  bond  defeat,  Messrs. 
Griifin  and  Knowlton  and  the  three  consulting  engineers 
advised  that  an  election  be  called  to  vote  on  a  bond  issue 
of  $3,500,000  to  build  temporary  relief  works,  including 
two  fair-sized  activated-sludge  plants — one  on  Ballona 
Creek.    This  advice  was  not  followed. 

Before  the  decision  was  rendered  in  the  suit  to  enjoin 
the  discharge  of  sewage  into  Ballona  Creek,  W.  T. 
Knowlton,  sewer  engineer,  suggested  that  the  Sewer 
Committee  of  the  Los  Angeles  Section  Am.  Soc.  C.  E. 
make  a  report  on  the  situation  to  the  City  Council.  The 
following  has  been  abstracted  from  the  report,  which 
was  made  by  Francis  L.  Sellew,  F.  G.  Dessery  and 
E.  L.  Adams: 

The  committee  endorses  the  recommendation  of  the  city 
engineer  that  steps  should  be  taken  at  once  toward  pro- 
viding an  ocean  outlet,  with  no  pre-treatment  except  fine 
screening.  The  committee  points  out:  (a)  Ocean  disposal 
is  cheaper  than  any  method  of  treatment,  (b)  No  finan- 
cially successful  treatment  has  ever  been  devised  for  a 
community  even  remotely  approaching  in  size  that  of  Los 
Angeles,  (c)  There  is  no  immediate  demand  for  sewage 
effluent  for  irrigation.  There  is  now  wasted  for  half  the 
year  about  200  sec. -ft.  of  aqueduct  water,  which  is  four 
times  the  present  volume  of  sewage,  (d)  Irrigation  de- 
mands, if  they  existed,  would  be  so  variable  that  partial 
discharge  into  the  ocean  would  be  necessary  for  the  greater 
part  of  the  year  and  during  some  seasons  the  entire  flow 
must  go  there,  (e)  When  local  anticipations  are  realized 
and  there  are  two  and  a  half  to  three  million  people  in  Los 
Angeles  County,  there  will  be  little  agricultural  areas  avail- 
able for  the  reception  of  sewage. 

The  general  conditions  which  Los  Angeles  faces  justify 
the  conclusion  that  the  treatment  of  sewage  for  irrigation 
is  a  function  of  agricultural  development.  Provision  should 
be  made  for  the  delivery  to  those  who  may  desire  it,  and 
are  willing  to  assume  all  the  further  burden  of  disposal,  of 
all  the  raw-sewage  they  may  request. 

The  importance  of  protecting  the  popular  bathing 
beaches  warrants  care  in  means  of  disposal  beyond  the 
actual  sanitary  requirements.  The  method  of  disposal 
adopted  should  be  SO  effective  as  to  make  it  impossible  to 
detect  the  presence  of  sewage  in  the  surf  by  chemical 
analysis  or  otherwise.  The  point  of  discharge  should  be 
submerged  at  least  50  ft.,  with  multiple  outlets  and  no 
sewage  visible  from  shore. 

The  committee  is  unable  to  endorse  any  of  the  three 
following  suggestions  made  to  the  city  by  the  State  Board 
of  Health  under  date  of  Feb.  4:  "(a)  That  further  peti- 
tions for  residential  connections,  tributary  to  the  outfall 
sewer  be  denied,  (b)  Divert  into  storm  drains  or  natural 
water  courses,  all  possible  industrial  waste  water  which,  in 
the  opinion  of  the  City  Health  Department,  will  not  be  a 
menace  to  public  health,  (c)  That  if  practicable  the  pres- 
ent water  pressure  in  the  service  connections  be  reduced, 
as  a  considerable  portion  of  the  flow  in  any  sewer  system 
results  from  the  excess  use  of  water,  and  experience  has 
taught  us  that  the  flow  increases  with  high  pressures  and 
decreases  with  low  pressures." 

Since  the  overloaded  sewer  is  not  strong  enough  to  carry 
additional  pressure,  the  committee  suggests  that  its  capacity 
be  increased  by  the  installation  of  a  series  of  pumps  placed 
so  as  to  increase  the  hydraulic  slope.  Under  this  plan  only 
a  short  length  of  the  outfall  would  be  under  pressure,  a 
suction  effect  being  exerted  along  most  of  the  line.  When 
the  slope  above  one  pump  reaches  the  crown  of  the  sewer, 
another  unit  would  be  installed  to  increase  the  slope  beyond. 
Approximately  ten  pumping  units  would  be  required  to 
enable  the  present  outfall  to  deliver  at  Hyperion  30  per  cent 
more  than  its  present  maximum. 

Immediate  ocean  disposal  for  the  entire  city  of  Los 
Angeles  should  have  the  active  indorsement  of  the  Los 
Angeles  Section,  Am.  Soc.  C.  E.  The  design  should  provide 
for  the  most  thorough  and  comprehensive  plan  possible, 
with  provision  for  a  future  metropolitan  district. 
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In  the  decision  already  mentioned,  which  was  handed 
down  March  28  by  J.  Perry  Wood,  judge  of  the  Los 
Angeles  County  Superior  Court,  the  city  of  Los  Angeles 
is  declared  to  be  creating  an  intolerable  nuisance  by  dis- 
charging sewage  into  Ballona  Creek  and  complainants 
are  granted  an  injunction  against  the  city  (effective 
after  60  days)  to  prevent  the  continuation  of  the 
nuisance.  An  abstract  of  the  decision  is  given  in  the 
following  paragraphs: 

The  expert  evidence  indicates  that  chlorination  would  not 
sufficiently  remove  the  dangers  and  objections  attending  the 
discharge  of  sewage  into  Ballona  Creek  and  that  the  city 
has  taken  an  untenable  position  in  claiming  that  it  has 
nowhere  else  to  put  its  sewage.  The  recommendation  of 
the  State  Board  of  Health  is  to  the  effect  that  decreasing 
water  pressure  decreases  sewage  flow,  that  industrial  waste 
water  could  be  diverted  into  storm  drains  or  natural  water 
courses  and  that  further  residential  connections  could  be 
denied  and  cesspools  permitted  as  emergency  measures. 

A  storage  reservoir  which  could  be  built  in  sixty  days 
and  which  would  have  a  capacity  sufficient  to  hold  the 
excess  sewage  which,  for  a  part  of  each  day  now  flows 
into  Ballona  Creek,  would  remedy  the  present  situation  if 
the  quantity  of  flow  did  not  increase.  Such  a  reservoir 
could  be  pumped  or  drained  into  the  outfall  in  the  night 
time. 

Within  sixty  days  the  city  could  provide  other  emergency 
disposal  means;  an  activated-sludge  plant  to  care  for  the 
excess  flow  of  sewage  for  a  period  of  years  could  be 
constructed  and  installed  within  six  months;  within  the 
three-year  period  a  new  outfall  sewer  or  additional 
;    .ivated-sludge  units  could  be  provided. 

No  announcement  regarding  a  possible  appeal  from 
this  decision  or  any  other  resultant  action  by  the  City 
Council  has  been  received  by  this  journal. 


Estimated  and  Average  Daily  Water 
Consumption  in  St.  Louis 

COMPARATIVE  figures  of  estimated  and  actual 
average  total  daily  water  consumption  in  St.  Louis, 
Mo.,  by  years  from  1914  to  1921  agree  closely  except 
for  variations  due  to  abnormal  weather.  For  the  maxi- 
mum day  and  for  the  average  for  the  maximum  week 


Why  Reform  in  Engineering  Contracts 
Is  Necessary 

(Excerpts  from  an  address  by  Gen.  R.  C.  Marshall.  Jr..  of  the 
Associated  Getu  rnl  Contractors,  before  the  American  Railway 
Engincci-ing  Association,  March  15,  1922.) 

There  are  hundreds  of  contract  forms  used  throughout 
construction,  which  vary  greatly  in  their  obligations.  It  is 
difficult  for  the  field  force  as  well  as  the  management  to 
keep  in  mind  the  detail  requirements  of  every  job.  I  have 
in  my  office  some  200  contract  forms  used  all  over  this 
country.  I  think  there  can  be  no  greater  commentary  on 
the  lack  of  business  methods  of  engineers  and  architects. 


One  of  the  gnreat  criticism  heard  concerning  the  construc- 
tion industry  is  that  it  is  not  managed  along  the  lines  recog- 
nized and  established  in  other  industries,  and  that  it  is  far 
behind  in  matters  of  estimating  and  cost  accounting. 
This  condition  will  not  be  overcome  until  the  basic  agree- 
ments under  which  they  work  are  brought  into  some  sembl- 
ance of  harmony.  Under  one  contract  the  construction  com- 
pany has  certain  obligations  and  under  another  contract 
the  obligations  are  entirely  different. 

Many  revelations  of  conditions  existing  in  the  building 
and  general  construction  industries,  during  the  past  two 
years,  show  a  need  of  better  understanding  between  that 
industry  and  the  other  industries  for  which  it  works.  It 
should  be  clearly  understood  that  many  practices  which  have 
arisen  in  the  building  industry  are  traceable  to  the  con- 
tracts under  which  that  industry  has  been  conducted. 

It  is  only  in  recent  vears  that  building  contracts  have 
been  drawn  so  that  they  contained  any  semblance  of  mutu- 
ality. It  was  within  the  power  of  an  architect  to  practically 
make  or  break  a  contractor.  Construction  costs  for  the 
same  result  ran  higher  under  one  architect  than  another. 

In  the  case  of  the  railroads,  some  years  ago,  constructio;i 
contracts  as  drawn  by  the  legal  department  were  about  in 
keeping  with  the  general  policies  of  sovereignty  pursued 
by  the  roads,  and  had  it  not  been  for  the  fairness  with 
which  engineers  administered  these  contracts  it  is  question- 
able whether  railroad  development  could  have  taken  place. 
The  contractor  on  railroad  work  depended  more  upon  the 
personal  equation  of  the  engineer  than  upon  the  contract. 
As  a  matter  of  fact,  the  contract  meant  little  either  to  the 
chief  engineer  or  to  the  contractor.  If  the  chief  engineer 
died  all  conditions  of  the  contract  were  immediately  changed. 
No  rules  of  economics  are  served  under  such  conditions. 
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and  maximum  month  there  is,  naturally,  more  varia- 
tions. The  figures,  taken  from  a  paper  read  recently 
by  Edward  E.  Wall,  water  commissioner  of  St.  Louis, 
before  the  Associated  Engineering  Societies  of  St. 
Louis,  are  given  in  detail  in  the  accompanying  table. 
Mr.  Wall  points  out  that  war  coTiditions  had  less  to 
do  with  the  departures  from  the  estimates  than  did 
unusually  dry  or  unusually  cold  weather. 

From  the  figures  given  in  the  table  Mr,  Wall  con- 
cludes that  the  annual  daily  average  will  be  exceeded 
by  125  per  cent  for  the  maximum  month  in  any  year, 
by  135  for  the  maximum  week,  and  by  150  per  cent 
on  the  maximum  day. 


In  December  a  committee  representing  eight  great 
national  associations  got  together  to  con,sider  this  subject. 
The  committep  determined  that  there  are  a  number  of  sub- 
jects that  are  common  to  all  forms  of  construction  work. 
But  it  did  not  determine  definitely  that  the  subject  matter 
of  these  subjects  could  be  so  expressed  as  to  be  acceptable 
in  every  ease. 

It  has  been  suggested  that  a  universal  construction  agree- 
ment be  adopted  which  will  cover  the  obligations  common 
to  all  work,  leaving  to  several  sets  of  general  conditions 
those  provisions  which  are  peculiar  to  each  intlividual  type. 
In  such  manner  it  would  be  possible  t«  establish  clearly  the 
obligations  of  construction  and  to  build  up  a  strong  founda- 
tion of  prpcedents  which  would  establish  an  ethical  practice 
throughout. 
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Successful  Spring  Meeting  Held  by  Am.Soc.C.E.  at  Dayton 

Flood  Protection  the  Subject  of  a  Dozen  Notable  Papers — Local  Protective  Work  Inspected — 
Col.  Deeds  Delivers  Valedictory  of  Conservancy  District  Construction — More  Than  350  Present 


IN  MEETING  at  Dayton  last  week,  April  5  to  7,  the 
American  Society  of  Civil  Engineers  made  trial  of 
a  radical  departure  from  time-honored  practices. 
Hitherto  the  January  annual  meeting  and  the  summer 
convention  were  the  only  gatherings  outside  of  the 
monthly  New  York  meetings.  Dayton  was  the  scene  of 
the  first  spi-ing  meeting.  Appropriately,  flood  protec- 
tion was  the  theme.  The  occasion  attracted  an  attend- 
ance well  exceeding  350,  and  aroused  interest,  not  to 
say  enthusiasm,  hardly  equalled  at  prior  meetings. 

Technical  Program. — There  was  a  strong  program  of 
technical  papers.  Reviews  of  flood  conditions  in  various 
parts  of  the  United  States  and  a  sketch  of  the  Chinese 
situation  were  presented,  besides  more  special  discus- 
sions. The  Miami  work  was  briefly  summarized,  with 
highly  impressive  effect  because  the  approaching  com- 
pletion of  the  great  enterprise  made  the  meeting  in  a 
sense  an  inaugural  celebration.  Col.  E.  A.  Deeds,  the 
inspiring  head  of  the  Miami  Valley  protection  move- 
ment, in  an  address  of  reminiscence  described  the 
occasion  as  the  valedictory  of  the  work. 

From  the  interest  exhibited  by  the  members,  a  prime 
feature  of  the  meeting  was  a  discussion  of  small-area 
floods,  or  cloudburst  floods,  in  two  papers.  Both  authors 
emphasized  the  startling  lack  of  data  on  this  type  of 
flood,  described  as  perhaps  the  most  important  source 
of  flood  loss  in  the  United  States.  In  this  connection 
action  by  the  Board  of  Direction  to  form  a  research 
committee  on  Flood  Protection  Data  promises  to  prove 
specially  significant. 

Important  steps  in  the  development  of  society  affairs 
were  taken  by  the  Board  in  its  session  preceding  the 
meeting  of  the  society.    These  were  reported  last  week. 

Inspection  Trips. — Due  to  the  planning  of  the  local 
committee  the  members  of  the  society  were  brought 
together  in  a  continuous  series  of  social  meetings — 
luncheons  and  dinner  talks — and  in  inspection  trips. 
The  Dayton  Engineers  Club  gave  up  its  clubhouse  to  the 
visiting  delegation  as  headquarters  and  in  addition 
brought  the  early  arrivals  together  in  one  of  its  regular 
meetings,  when  Paul  M.  Lincoln  (Cleveland)  in  a  talk 
on  "Some  Neglected  Factors  in  the  Sale  of  Electric 
Service"  emphasized  the  importance  of  demand 
charging. 

Inspections  of  the  Taylorsville,  Englewood  and  Huff- 
man dams  of  the  Miami  Conservancy  District  and  of  the 
National  Cash  Register  plant  occupied  Thursday.  On 
Friday  the  Dayton  channel  improvement  work  was  gone 
over,  research  work  at  McCook  aviation  field  was  ex- 
amined, and  an  excursion  was  made  to  the  Middletown 
plant  of  the  American  Rolling  Mill  Co. 

President  John  R.  Freeman  opened  the  meeting  with 
an  interesting  reference  to  an  early  period  of  flood  study 
iji  the  United  States.  He  recalled  James  B.  Francis' 
effort  to  provide,  in  connection  with  the  Lowell  canal, 
adequate  protection  of  the  city  from  the  greatest  flood 
ever  to  be  expected,  and  his  search  throughout  the  val- 
ley for  records  of  past  floods.  Francis  found  traces  of 
a  flood  greater  than  any  actually  observed  in  historic 
times,  and  then  built  a  flood-gate  proportioned  therefor. 


During  twenty  years  this  gate  remained  unused,  but 
when  the  flood  came  the  gates  saved  the  city  from 
inundation.  This  with  other  references  to  early  work, 
and  fine  appreciation  of  the  Miami  Valley  work,  intro- 
duced the  technical  program,  briefly  summarized  below. 

Cloudburst  Floods. — G.  H.  Matthes  (U.  S.  Engineer's 
Office,  Chattanooga)  in  one  of  the  stimulating  papers  of 
the  meetings,  dealt  with  "Floods  on  Small  Streams 
Caused  by  Rainfall  of  the  Cloudburst  Type."  He 
pointed  out  the  scarcity  of  data  on  the  subject  due  to 
difficulties  of  observation  and  analysis  in  spite  of  the 
relative  frequency  of  such  floods,  and  assei'ted  that 
cloudburst  damage  is  probably  the  largest  item  of  flood 
losses.  Some  specific  records  of  very  intense  local  pi'e- 
cipitation  included  a  rainfall  of  7  in.  in  90  min.  at 
Cambridge,  Ohio,  and  runoffs  of  5.7  and  6  in.  in  1 J  and 
2  hr.  near  York,  Pa.  That  much  more  intense  precipi- 
tation, amounting  to  the  falling  of  water  masses,  may 
occur  at  small  spots  in  cloudburst  storms  is  indicated  by 
scarring  of  the  ground  that  has  been  observed  repeat- 
edly. The  long  record  of  Jones  Falls  floods  at  Baltimore 
was  cited  in  support  of  the  claim  of  frequency.  Some 
localities  seem  to  be  specially  subject  to  cloudbursts, 
others  virtually  immune.  Plots  of  a  considerable  num- 
ber of  cloudbursts,  in  terms  of  second-feet  runoff  per 
square  mile,  establish  a  curve  decreasing  with  increase 
of  area  from  over  4,000  sec.-ft.  for  an  area  of  less  than 
1  sq.mi.  to  1,000  sec.-ft.  for  an  area  of  60  sq.mi.  The 
author  dealt  also  with  control  possibilities  and  the 
relation  of  cloud-bursts  to  the  design  of  structures. 

Closely  parallel  findings  were  reported  independently 
by  H.  P.  Eddy  (Metcalf  &  Eddy,  Boston)  in  a  study  of 
drainage  areas.  The  old  rule  that  a  runoff  of  6  in.  in 
24  hr.  or  160  sec.-ft.  per  sq.mi.  should  be  provided  for 
in  dam  spillways  is  now  known  to  be  inadequate,  he  said, 
and  in  Pennsylvania  many  spillways  are  now  being 
enlarged.  While  data  on  maximum  runoffs  in  various 
regions  of  the  country  are  scanty,  so  far  as  they  go 
they  seem  to  indicate  that  the  relation  between  area  and 
maximum  runoff  is  the  same  for  all  parts  of  the  United 
States.  Fuller's  method  of  estimation  is  found  to  be 
unsatisfactory  in  specific  instances.  The  compilation 
of  records  by  Mr.  Eddy  yielded  a  curve  nearly  the  same 
as  that  shown  by  Mr.  Matthes. 

Cloudbursts  are  the  chief  source  of  Colorado  floods, 
according  to  remarks  of  A.«0.  Ridgway  (Denver  & 
Rio  Grande  Ry.,  Denver)  in- discussion.  East  of  the 
continental  divide  the  average  rainfall  is  less  than  on 
the  west  slope,  but  cloudbursts  occur,  while  none  occurs 
west  of  the  divide.  There  are  intense  thunderstorms, 
often  several  in  a  group,  often  recurring,  moving  ap- 
parently without  law.  For  data  concerning  them,  the 
U.  S.  Weather  Bureau  records  are  entirely  inadequate. 
The  annual  rainfall  averages  only  10  to  15  in.  on  the 
east  slope,  yet  locally  10  to  14  in.  have  fallen  in  a  single 
day,  and  5  in.  in  30  min. 

Besides  the  irregularity  and  suddenness  of  cloudburst 
storms,  factors  meriting  study  are  the  coincidence  of 
floods  in  neighboring  tributaries,  the  influence  of  high 
flow  velocities— often  18  to  20  ft.  per  min.— resulting 
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from  the  steepness  of  the  country  and  the  possibility  of 
saving  the  flood-waters  for  irrigation  use. 

Floods  in  Canada  and  China. — Problems  of  flood  con- 
trol in  the  Red  Riverand  Winnipeg  region  were  described 
by  J.  G.  Sullivan  (Winnipeg)  in  a  paper  on  "Flood  Con- 
ditions fn  Canada."  These  problems  are  complicated  by 
their  international  aspect.  Flood  control  fn  Minnesota 
and  Dakota  is  closely  related  to  that  in  the  Canadian 
down-river  region.  Ultimately,  co-operation  between 
the  states  and  Canada  must  be  invoked,  Mr.  Sullivan 
suggested. 

China's  tremendous  flood  problems,  particularly  those 
of  the  Huai  and  the  Yellow  Rivers,  were  sketched  by 
President  John  R.  Freeman  (Providence)  in  a  richly 
illustrated  address.  With  the  river  channels  built  up 
well  above  the  delta  plains  and  the  soil  fine  and  easily 
eroded,  the  task  of  holding  the  streams  in  flood  time  is 
great;  yet  by  long  experience  the  Chinese  have  developed 
an  effective  system  of  groin  or  spur-dike  construction, 
in  which  a  small  amount  of  stone  riprapping  at  the 
outer  end  protects  the  earth  body  of  the  groin  from 
current  erosion.  A  scientific  development  of  the  method 
is  proposed  by  Mr.  Freeman  as  the  most  available 
solution  of  the  control  problem. 

Prof.  D.  W.  Mead  (Madison,  Wis.)  in  discussion 
praised  the  ingenuity  of  the  Chinese  in  their  river  work. 
They  have  proved  that  reeds  and  clay  properly  combined 
"an  do  much.  Yet  in  the  long  run  their  attempt  to 
control  the  great  rivers  has  been  a  failure,  and  this  fact 
is  attributable  to  their  ignorance  of  the  underlying 
science.  One  of  the  most  advanced  scientific  men  in 
China  urged  a  project  for  Huai  River  control  which 
included  an  outfall  channel  200  x  10  ft.,  whereas  flood- 
discharge  calculations  showed  that  a  channel  2,000  x 
20  ft.  would  be  required. 

The  essential  difference  of  the  Chinese  flood  situation 
from  any  in  America,  as  pointed  out  by  A.  P.  Davis 
(U.  S.  Reclamation  Service,  Washington)  is  their  much 
greater  severity  due  to  the  extreme  flatness  of  the 
country  and  the  intensity  of  the  rainfalls.  One  reliable 
record  which  he  obtained  was  for  30-in.  precipitation 
in  one  .storm;  another  storm,  in  which  the  rain  gage  was 
swept  away,  is  estimated  at  36  in.  These  figures  can 
not  be  held  to  be  improbable,  in  view  of  still  heavier 
rainfalls  known  to  occur  in  the  Philippines. 

Great  Flood  Prohlemsi  of  the  West. — In  two  papers  of 
rather  cyclopedic  character  certain  of  the  great  flood 
problems  of  the  Rocky  Mountain  and  Coast  regions  were 
treated.  A.  P.  Davis  dealt  with  "Relation  of  Flood 
Problems  To  Power  and  Irrigation  Development  in  the 
Rocky  Mountain  Region."  The  Colorado  River  problem 
and  the  Boulder  Canyon  project  were  main  elements  of 
this  paper.  C.  E.  Grunsky  (San  Francisco)  considered 
Tlood  Prevention  Methods  on  the  Pacific  Slope,"  a 
general  review  of  the  Sacramento-San  .Joaquin  the 
White-Stuck-Puyallup,  the  Los  Angeles  and  the  Imperial 
Valley  or  Volcano  Lake  problems.  Both  authors 
stres.'^pd  nn  the  latter  problem,  and  asserted  that  a  final 
solution  must  be  found  soon  if  disaster  to  the  Imperial 
I  Valley  is  to  be  forestalled.  Mr.  Grunsky  said  that  the 
I  only  agency  to  carr>'  out  the  work  is  the  United  States, 
I  working  in  co-opeartion  with  the  Mexican  government. 
Though  most  of  the  Reclamation  Servjrc  dams  were 
built  solely  for  irrigation,  Mr.  Davis  stated  that  they 
have  proved  of  great  value  in  flood  reduction  alsa 
Thus,  the  Pathfinder  Dam  in   1909  saved  n  flood  loss 


equal  to  the  cost  of  the  dam,  and  numerous  other  dams 
have  done  almost  as  much.  In  the  case  of  Elephant 
Butte,  one-sixth  the  capacity  of  the  reservoir  or  about 
400,000  acre-feet  is  reserved  for  flood  control. 

Mississippi  River  Control. — A  valuable  survey  of  the 
development  of  Mississippi  River  levee  work  was  given 
by  Past-President  J.  A.  Ockerson  (St.  Louis)  under  the 
title  "Methods  of  Flood  Prevention  in  the  Mississippi 
Valley."  Its  beginnings  date  back  to  1717  at  New 
Orleans  and  to  1818  at  Baton  Rouge.  The  great  con- 
tested question  in  the  early  years  of  the  Mississippi 
River  Commission's  work  and  prior  levee  building  was 
whether  levees  raise  the  bed  of  the  river;  the  contrary 
has  been  established  that  they  lower  it.  The  present 
standard  (1919)  levee  of  the  commission  has  an  8-ft. 
wide  crest  3  ft.  above  high  water,  and  averages  18  ft. 
in  height.  Its  yardage  is  about  422,000  per  mile.  The 
preceding  or  1896  standard  had  a  yardage  of  104,000 
and  the  1882  standard  a  yardage  of  31,500.  At  present 
500  miles  are  up  to  standard,  but  the  whole  length  of 
levee  is  up  to  normal  flood  height.  Mattress  protection 
was  described  as  an  important  feature,  covering  willow, 
articulated  concrete  and  solid  concrete  sheets. 

Miami  Conservanty  Work  Reviewed. — With  the  ap- 
proaching completion  of  the  Miami  Valley  flood-protec- 
tion work,  special  interest  attached  to  addresses  by 
Arthur  E.  Morgan  and  Charles  H.  Paul,  the  farmer  and 
present  chief  engineers  of  the  project,  describing  its 
planning  and  construction.  Mr.  Morgan  discussed  fac- 
tors of  the  work  that  ordinarily  receive  only  passing 
consideration  but  that  are  as  vital  as  the  technical  items 
of  design  and  construction.  Thus,  concerning  proper 
provision  for  employees,  "If  your  concrete  inspector's 
wife  has  indigestion,"  he  suggested,  "so  that  he  wor- 
ries about  her  and  is  inattentive  to  his  job,  the  results 
may  be  just  as  harmful  to  the  work  as  a  fault  in  design." 
Accordingly,  care  for  the  well-being  and  satisfaction  of 
the  working  organization  was  part  of  the  theme  of  the 
address.  More  important,  however,  were  such  matters 
as  the  strategy  and  diplomacy  needed  to  secure  the  pur- 
poseful co-operation  of  the  local  people;  the  volunteer 
financing  of  the  preliminary  investigations;  the  patience 
required  for  deliberate  planning  of  the  project  and 
passage  of  enabling  legislation,  in  the  face  of  a  public 
desire  to  see  dirt  fly  within  three  months;  development 
of  fundamental  data  (on  rainfall,  flow,  benefits  and  the 
like)  ;  and  existing  prejudices  against  reser\'oir  control. 
Mr.  Morgan  in  sketching  (he  early  course  of  the  work 
paid  glowing  tribute  to  Col.  E.  A.  Deeds,  aftenvards  a 
director  of  the  district,  for  his  part  in  raising  the  sub- 
scription fund  that  made  possible  the  sound  development 
of  the  project — the  District  itself  was  not  formed  until 
3  years  later  and  obtained  no  money  until  4^  years  after 
the  flood-^as  well  as  for  his  fight  against  the  many 
discouragements  and  obstacles  that  threatened  the  work. 

Mr.  Paul  briefly  outlined  the  project  as  developed, 
and  the  manner  of  carr>ing  through  its  construction, 
as  detailed  in  past  issues  of  Evfjineering  Nexvs-Rernrd. 

An  interesting  .sequel  to  these  addresses  was  an  inti- 
mate talk  given  by  Col.  Deeds  at  a  society  smoker 
on  April  7.  under  the  title  "Human  Phases  of  (he  Miami 
Conservancy  Project. "  in  which  he  rrcounted  in  graphic 
style  the  way  in  whirh  the  almost  insuperable  difficulties 
that  beset  the  work  throughout  the  4}-year  period  up 
to  the  start  of  construction  were  overcome.  Character- 
izing the  occasion  of  the  address  as  the  valedictory  of 
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the  Conservancy  District,  he  expressed  his  deep  regret 
that  the  finest  group  of  men  ever  assembled,  the  engi- 
neering and  construction  staff,  will  now  be  scattered 
again.  There  will  be  no  tablets  of  names  on  the 
structures  of  the  District;  "the  work  is  greater  than 
any  one  man." 

Stamling  Waves. — Four  types  of  standing  wave  were 
described  by  N.  C.  Grover  (Geological  Survey,  Wash- 
ington) under  the  title  of  "Standing  Waves  in  Rivers." 
They  are:  (1)  The  hydraulic  jump,  a  wave  facing 
upstream  and  fixed  in  position,  which  is  represented  in 
most  roughnesses  of  water  surfaces  except  those  due  to 
wind  and  falls;  (2)  sand  waves,  moving  surface  waves 
corresponding  to  moving  masses  on  the  bottom;  (3) 
tidal  bores;  and  (4)  the  standing  flood-wave,  or  the 
"wall  of  water"  at  the  front  of  a  flood  mass. 

Community  planning  in  relation  to  flood-protective 
measures  was  touched  on  in  a  brief  paper  by  Morris 
Knowles  (Pittsburgh).  He  referred  to  the  river-bank 
development  at  Harrisburg  and  the  levee  drive  at  Sun- 
bury,  Pa.,  as  instances  of  how  several  purposes  may  be 
joined  in  one  construction,  and  outlined  some  possibili- 
ties in  this  direction  in  the  proposed  Pittsburgh  flood 
woi-k.  Two  other  short  papers,  by  J.  B.  Challies  (Ot- 
tawa) and  George  M.  Lehman  (Harrisburg)  were 
passed  without  reading. 

Missouri  River  "current  retards"  composed  of  trees 
held  by  cables  to  deeply  submerged  anchor  piles  were 
described  by  Roy  N.  Towl  (Omaha).  Building  up  of 
eroding  banks  has  been  accomplished  successfully  by 
these  retards,  which  are  in  effect  permeable  groins. 

J.  Albert  Holmes  (Boston)  reported  test  data  on 
hydraulic-fill  core  material  from  the  Paddy  Creek  and 
Linville  dams.  Seepage  and  compression  tests  were 
made,  whose  results,  Mr.  Holmes  said,  supply  assurance 
as  to  the  safety  of  hydraulic-fill  dams  supplementing 
that  given  by  C.  H.  Paul's  recent  paper  on  hydraulic-fill 
cores. 

Expansion  Coefficients  of  Some  Metals 

Recent  measurements  of  the  expansion  of  nickel, 
monel  metal,  stellite,  stainless  steel,  and  aluminum  made 
at  the  Bureau  of  Standards  have  just  been  published  by 
the  Bureau  (Scientific  Paper  426).  These  measure- 
ments were  carried  through  the  region  from  0  to  600 
and  900  deg.  C.  Stainless  steel  (steel  containing  about 
13  per  cent  chromium)  is  the  only  one  of  these  metals 
whose  expansion  curve  departed  much  from  a  straight 
line;  this  material  has  a  sharply  defined  irregularity  of 
large  range  between  about  800  and  855  deg.  C.  Nickel 
was  found  to  have  a  coefficient  of  expansion  in  a  range 
of  moderate  temperatures  (below  that  of  boiling  water) 
of  about  13  one  millionths  per  degree,  which  is  10  to  20 
per  cent  greater  than  that  of  steel,  and  considerably 
greater  than  those  of  most  porcelains.  In  the  range 
from  300  to  600  deg.  C,  the  coefficient  rises  to  about 
16J  one-millionths.  Monel  metal  had  closely  similar 
values,  about  14  for  the  range  from  25  to  100  deg.,  and 
111  one-millionths  for  the  range  from  300  to  600. 
Various  samples  of  stellite  (an  alloy  of  cobalt,  chromium 
and  tungsten,  sometimes  with  iron)  ranged  from  11  to 
15i  units  for  the  lower  range  to  14.7  to  18  units  for  the 
higher  range.  Stainless  steels  showed  a  coeflScient  of 
about  10  units  in  the  lower  range  and  13J  in  the  upper 
range.  Aluminum  showed  an  expansion  coefficient  of 
about  23*  below  100  deg.,  and  about  36  one-millionths 
in  the  neighborhood  of  600  deg.  C. 


Comparative  Merits  of  Stadia  and 
Plane  Table  for  Mapping 

Topographic  Work  in  Rough  Alabama  Country- 
Necessitates  Quick.  Accurate,  Method — 
Stadia  Believed  Best 

By  Ray  Crow 

Assistant  Chief  Engineer,  Land  Department, 
Tennessee  Coal,  Iron  and  Railroad  Company 

SOME  TWO  years  ago  the  Tennessee  Coal,  Iron  and 
R.R.  Co.  began  the  topographical  mapping  of  por- 
tions of  its  coal  and  iron  ore  lands  in  the  Birmingham 
district  of  Alabama.  This  information  was  desired  by 
various  departments  of  the  company  for  use  in  making 
studies  for  and  projecting  future  developments. 

The  work  came  under  the  direction  of  the  land  de- 
partment, George  Macatee,  chief  engineer,  and  it  fell 
to  the  writer  to  develop  a  system  of  field  work  for  the 
purpose.  The  areas  being  mapped  out  are  for  the  most 
part  very  rough  and  broken  and  practically  covered  by 
a  thick  growth  of  timber  and  underbrush.  Much  of 
the  ground  is  an  eroded  plateau  cut  by  numerous  geo- 
logical faults  which  give  many  peculiar  twists  and  turns 
to  the  drainage.  The  streams,  mostly  small,  run  tortu- 
ously in  narrow  steepsided  canyons  intercepted  with  fre- 
quent side  ravines.  The  high  ground  thus  is  a  series 
of  long,  irregular,  main  ridges  between  the  larger 
streams,  with  secondary  spurs  separating  the  ravines. 
The  timber  varies  from  second  growth  pine  thickets 
to  virgin  forest. 

The  irregularity  of  the  ground,  together  vdth  the 
foliage,  usually  limits  the  length  of  vision  to  from  50 
to  200  ft.  A  transit  shot  of  as  much  as  400  ft.  is  ex- 
ceptional without  heavy  clearing.  It  is  necessary  to 
use  field  parties  of  nine  or  ten  men  each  as  this  mapping 
is  a  fill-in  job  and  the  men  are  subject  to  call  for  other 
classes  of  work. 

Considering  the  conditions  cited  the  method  to  be 
adopted  required  thought  and  experiment.  The  system 
tried  first  embodied  the  use  of  the  transit  and  stadia, 
with  the  recorder  using  a  drafting  board  mounted  on 
a  tripod  on  which  he  platted  the  shots  as  the  length, 
azimuth  and  vertical  angle  were  observed  and  called 
to  him  by  the  instrumentman.  He  then  sketched  in  the 
main  drainage  features  and  the  contours.  However,  to 
use  a  field  party  of  nine  or  ten  men  efficiently  it  Is 
necessaiy  to  keep  four  or  five  rodmen  busy.  With  the 
short  distance  each  had  to  walk  between  shots  fhe  re-. 
corder  could  not  do  this  and  keep  up  with  the  sketching. 
Also,  with  so  many  short  shots — it  is  not  unusual  for 
the  instrument  to  occupy  fifty  to  seventy  stations  ner 
day — an  occasional  error  in  vertical  angle  or  azimuth 
was  unavoidable  and  when  found  by  closure  or  tie  to 
some  point  on  the  control,  replatting  and  resketching 
of  possibly  an  entire  day's  work  was  necessary. 

For  these  reasons  this  method  was  abandoned  and 
the  use  of  a  plane  table  considered.  It  was  evident, 
however,  th^t  the  latter  would  only  partially  overcome 
the  dificulties  mentioned,  and  would  present  additional 
disadvantages.  An  alidade  sliding  on  a  table  would  be 
more  unwieldy  in  searching  out  a  road  through  natural 
openings  in  the  foliage  than  a  transit  telescope.  The 
table  would  be  cumbersome  to  carry,  set  up,  and  orient. 
Vertical  angles  as  high  as  45  deg.  are  not  uncommon 
and  it  would  be  difficult  to  read  these  and  keep  the 
straightedge  on  the  platted  point.  More  time  would 
be  lost  in  moving  around  a  plane  table  when  taking 
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side  shots  at  rough  set-ups  then  around  a  transit. 
Moreover,  none  of  the  instrumentmen  available  had 
even  seen  a  plane  table,  but  then  were  more  or  less 
expert  with  a  transit. 

The  entire  area  under  consideration  had  been  care- 
fully surveyed  by  the  company  as  the  land  was  pur- 
chased, and  permanent  monuments  had  been  set  at  all 
government  section  corners  and  at  property  subdivision 
corners.  All  roads,  fences  and  principal  streams  had 
been  meandered  and  the  few  buildings  and  other  land- 
marks noted.  Each  section  had  been  accurately  platted 
to  a  scale  of  500  ft.  to  the  inch,  showing  this  infor- 
mation. 

This  land  survey  was  taken  as  the  control  for  the 
topographic  mapping  system  finally  decided  upon,  and 
the  section  was  made  the  unit.  Each  section  plat  is 
carefully  copied  on  a  field  sheet  16  in.  x  20  in.  and 
furnished  to  the  chief  of  the  field  party.  The  stadia 
party  (consisting  of  the  instrumentman,  recorder,  four 
rodmen  and  two  or  more  axemen),  start  a  stadia  trav- 
erse from  a  corner  or  some  mapped  point  in  the  section 
and  cover  the  area  as  closely  as  necessarj',  taking  notes 
in  the  usual  way.  All  instrument  stations  are  marked 
with  hubs  and  guard  stakes.  Each  rodman  carries  an 
axe  and  when  he  gives  a  sideshot  he  blazes  the  nearest 
tree  on  the  side  toward  the  instrument  and  marks  the 
number  of  the  shot  on  the  blaze  with  crayon.  The 
traverse  lines  are  usually  run  approximately  parallel 
to  the  north  and  south  sides  of  the  section  and  as  often 
as  convenient  ties  are  made  to  mapped  points,  or  the 
traverse  is  closed. 

Preceding  the  stadia  work  a  line  of  bench  marks  is 
established  along  the  alternate  east  and  west  section 
lines  with  a  wye-level.  Levels  are  checked  at  the  end 
of  each  two  miles  of  traverse.  In  the  evening  the  trav- 
erse line  is  platted  to  the  tie  or  closure  of  the  day,  and 
if  the  error  of  closure  is  small  it  is  corrected  then  and 
the  adjusted  traverse  transferred  to  the  field  sheet. 
Any  large  error  is  corrected  by  checking  field  notes, 
or  if  necessary  rereading  azimuths  in  the  field.  The 
side  shots  are  then  platted,  elevations  are  reduced  by 
stadia  slide  rule  and  noted  on  the  map  in  correct  loca- 
tion by  a  dot  with  number  of  shot  above  and  elevation 
below  a  short  line  extending  from  the  dot  toward  the 
instrument  .station  from  which  the  shot  was  taken. 

When  the  entire  section  is  completed  in  this  way  the 
topographer  pins  the  field  sheet  to  a  light  drafting 
board,  goes  into  the  field  and  follows  the  traverse  from 
station  to  station.  At  each  he  orients  the  board  and 
sketches  in  the  contours,  drainage  features  and  other 
information,  in  so  far  as  the  control  from  that  station 
will  permit.  Any  additional  points  that  may  be  thought 
•  ssary  are  located  by  pocket  compass,  pacing  and 
d  level  from  the  marked  points  on  the  ground.  The 
'I  sheet  becomes  the  original  map  and  all  informa- 
;i  is  retained  on  it,  including  location  of  traverse 
lines,  numl;er  and  elevation  of  instrument  stations,  side 
1  shots,  etc.  However,  when  tracings  are  made  for  re- 
production, which  are  in  sheets  showing  areas  two  miles 
wide  and  six  miles  long,  only  the  contours  and  improve- 
ments are  shown. 

To  date  about  eighty  section,"?  have  been  mapped. 
The  accuracy  of  the  completed  work  has  been  tested  in 
many  cases  and  found  to  be  sufficiently  close  for  all 
required  purposes.  Quantities  estimated  from  profilea 
ilaken  off  those  .sheets  have  checked  within  2  per  cent 
of  those  figured  from  profiles  run  on  the  ground. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


How  Should  We  Figure  Foundation  Pressures 
in  a  Multiple- Arch  Dam? 

Sir — In  a  recent  engineering  arfoiment  the  foundation 
pressures  in  a  dam  about  to  be  built  and  the  stresses  in 
the  structure  incident  thereto  were  the  subject  of  violent 
difference  of  opinion.  In  view  of  the  fact  that  all  the 
principal  parties  to  the  argument  were  rated  as  engineers 
well  versed  in  structures,  it  would  appear  that  certain  of 
us  are  woefully  ignorant  of  something  that  we  ought  to 
know  with  the  utmost  certainty.  A  difference  of  opinion 
concerning  matters  of  judgment  is  entirely  permissible;  a 
difference  of  design  theory  of  such  degree  as  to  represent 
in  the  one  case  safety,  and  in  the  other,  extreme  hazard, 
if  not  absolute  failure,  is  absolutely  without  excuse,  and 
should  not  be  possible  within  the  profession.  It  is  with 
the  hope  of  obtaining  from  such  of  your  readers  as  are 
qualified  to  give  them,  expressions  concerning  the  proper 
determination  of  foundation  pressures  in  general,  and  with 
regard  to  a  special  type  of  structure  in  particular,  that 
I  am  led  to  open  a  discussion  of  the  matter. 

Stated  broadly,  the  ques- 
tion involved  is  ;•  imply  this: 
Given  a  structure  of  any 
sort  and  shape  whatever, 
the  various  parts  of  which 
have  footings  terminating 
at  the  same  foundation 
plane,  and  in  which  these 
parts  are  so  tied  together 
and  so  rigid  that  the  struc- 
ture necessarily  responds  to 
stress  and  deformation  as  a 
unit.  What  is  the  founda- 
tion area  ?  Is  it  the  sum  of 
the  area  of  the  footings  of 
all  of  its  parts,  or  is  it  the 
sum  of  only  one  or  more  of 
these  areas?  If  one  of  the 
structural  members  is  of 
much  greater  bulk  than  the 
others,  with  a  correspond- 
ingly larger  footing  area, 
and  carrying  the  greater 
part  of  the  vertical  load 
on  the  structure,  is  that 
any  reason  for  assuming 
that  all  of  the  foundation  pressure  or  reaction  is 
carried  by  the  footing  of  this  member,  leaving  the 
other  footings  to  su.stain  no  pressure  whatever?  If  the 
other  footings  do  sustain  pressure,  then  in  what  amount 
and  how  distributed?  Are  we  to  use  our  "judgment"  and 
our  idea  as  to  what  "looks  reasonable"  in  solving  this  ques- 
tion, or  shall  wc  consider  the  .structure  as  a  unit,  the  founda- 
tion area  as  a  whole,  and  then  solve  the  problem  by  the 
application  of  the  established  principles  of  mechanics  ap- 
plicable thereto? 

The  above  questions  arc  purposely  put  in  the  general 
form.  Appliwl  to  the  particular  case  which  was  the  sub- 
ject of  thr  nrgumcnt  previously  mentioned,  let  us  con- 
sider a  multiple-arch  dam.  F'or  the  purpose  of  this  dis- 
cussion the  structure  may  be  ,iaid  to  be  of  the  usual  type, 
the  arches  being  securely  and  rigidly  attached  to  the  face 
of  the  abutment,  and  carried  down  to  the  same  founda- 
tion plane  and  material  as  the  abutment.  The  arches  are 
of  such  mass  and  are  so  secured  that  there  is  presumably 
no  possibility  of  any  vertical  movement  of  the  arch  with 
respect  to  the  abutment.     There  is  no  perceptible  line  of 
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demarkation  'between  the  arch  footing  and  the  abutment 
footing,  the  one  simply  merging  into  the  other.  For  the 
purpose  of  determining  foundation  pressure,  what  is  the 
foundation  area  of  the  structure?  That  of  the  abutment 
alone,  or  that  of  the  abutment  plus  that  of  the  half  arches 
attached   to   it? 

The  designer  of  this  dam,  who  is  an  engineer  of  con- 
siderable prominence  and  repute,  claimed  that  the  founda- 
tion area  was  that  of  the  abutment  alone,  and  on  this  basis, 
together  with  the  magnitude  and  position  of  the  resultant 
force,  which  included  the  entire  weight  of  the  arches,  he 
showed  a  maximum  pressure  at  the  toe  of  about  8  tons 
per  square  foot  and  a  minumum  pressure  at  the  heel  of 
about  6  tons.  This  accounted  for  the  whole  vertical  load, 
so  that  under  the  arch  footing  immediately  adjacent  to  the 
heel  of  the  abutment  footing,  continuous  and  integral  there- 
with and  divided  only  by  an  imaginary  line,  there  was 
shown  to  be  no  pressure  whatever.  It  appears  to  me 
that  under  a  rigid  and  continuous  footing,  such  an  abrupt 
change  in  the  distribution  of  foundation  pressures  is  ab- 
solutely inconceivable  and  that  any  theory  or  method  which 
gives  such  results  is  necessarily  an  absurdity. 

In  my  analysis  to  determine  the  foundation  pressures 
which  the  proposed  structure  would  develop,  I  considered 
the  abutment  and  the  two  half  arches  attached  thereto,  as 
a  unit,  together  with  all  the  forces  acting  thereon.  The 
position  and  magnitude  of  my  resultant  was  in  virtual 
agreement  with  that  of  the  designer.  The  foundation  area 
I  took  to  be  the  sum  of  the  footing  areas  of  the  half 
arches  and  the  abutment.  I  found  the  center  of  gravity 
of  this  area  and  its  moment  of  inertia,  also  the  moment 
of  the  resultant  about  the  center  of  gravity  of  the  area. 
I  then  applied  the  well  known  formula,  /  =  P/A  rt  Mc/I, 
which  gave  a  maximum  pressure  at  the  toe  of  abutment 
of  about  19  tons  per  square  foot,  and  tension  at  the  crown 
of  arch  footing  of  about  one  ton  per  square  foot,  assuming 
t'^^t  the  structure  would  take  tension  in  the  footing.  The 
great  difference  between  my  results  and  those  of  the  de- 
signer is  of  course  accounted  for  by  the  fact  that  the  in- 
clusion of  the  arch  footing  as  part  of  the  foundation  area, 
moves  the  center  of  gravity  of  the  whole  area  a  consid- 
erable distance  toward  the  upstream  end  of  the  footing, 
as  compared  with  the  center  of  the  abutment  footing  proper, 
and  results  in  a  large  eccentricity  of  the  resultant,  as  com- 
pared with  what  this  would  be  if  taken  about  the  center 
of  gravity  of  the  abutment  footing  only.  The  resultant 
remaining  fixed  in  direction  and  magnitude,  this  eccentric- 
ity is,  of  course,  one  of  the  most  important  factors  in 
determining  the  foundation  pressure. 

The  particular  foundation  pressure  analysis  above  re- 
ferred to,  in  which  the  different  methods  employed  gave 
maximum  compressions  differing  by  about  11  tons  per 
square  foot,  applies  to  a  section  of  the  maximum  height 
of  80  ft.  The  situation  becomes  increasingly  critical  as 
the  height  diminishes,  since,  while  the  area  of  the  abut- 
ment footing  decreases  rapidly,  the  area  of  the  arch  foot- 
ing decreases  very  slowly,  resulting  in  the  continual  move- 
ment of  the  center  of  gravity  of  the  whole  area  toward  the 
heel  of  the  abutment,  and  the  consequent  increase  of  eccen- 
tricity of  load  unless  the  resultant  also  moves  forward 
correspondingly,  which  in  the  case  of  this  particular  dam 
it  did  not.  It  would  appear  then  that,  considering  both 
safety  and  economy  of  design,  it  is  scarcely  permissible 
that  such  divergent  theories  should  be  held  and  applied  by 
different,  but  presumable  responsible,  members  of  the  pro- 
fession of  engineering. 

In  conclusion,  the  wi'iter  wishes  to  state  that  he  has 
had  available  a  fair  assortment  of  text-books  which  pur- 
port to  treat  more  or  less  fully  on  the  subject  of  founda- 
tion pressures  in  general  and  particular.  He  has  investi- 
gated these  works  most  carefully  in  an  effort  to  find  a 
direct  and  authoritative  discussion  of  the  point  at  issue, 
and  has  found  almost  nothing.  The  nearest  approach  to 
the  thing  sought  was  iound  on  p.  532  of  the  American  Civil 
Engineers  Pocket  Book,  which,  by  analogy,  the  writer  be- 
lieves substantiates  his  position:  With  this  one  exception, 
the  authors  all  discussed  foundation  pressures  as  applied 


to  a  rectangular  footing  area  pertaining  to  a  mass  structure 
of  simple  and  regular  foundation  plan.  It  is  not  remark- 
able if  some  engineers  have  formed  the  habit  of  thinking 
that  a  foundation  area  must  necessarily  be  rectangular  in 
order  that  the  pressures  thereon  be  capable  of  determina- 
tion; that  the  only  formula  for  this  purpose  is  the  usual 
one  in  the  form  of  /  =  P/L(l  ±  6e/L)  ;  and  that  the  only 
criterion  of  safety  is  the  "rule  of  the  middle  third."  If 
our  text-book  writers  would  occasionally  bring  out  the 
fact  that  the  preceding  formula  is  only  a  special  and 
simplified  form  of  the  general  equation,  /  =  P/A  ±  Mc/I, 
as  applied  to  a  rectangular  area  of  pressure,  I  believe  that 
the  general  understanding  of  the  principles  of  foundation 
design  would  be  greatly  improved. 

It  would  afford  me  pleasure  to  sign  my  name  at  the 
bottom  of  this,  but  the  injection  of  personality  is  not  called 
for  by  the  purpose  of  this  discussion,  and  for  various 
reasons  it  is  desirable  that  just  at  this  time  there  be  given 
no  publicity  concerning  the  relation  between  this  discus- 
sion and  a  certain  proposed  structure.  Consequently,  I 
sign    myself.  ENQUIREac 

Anywhere,  March  14. 


Economics  of  Narrow-Gage  Railways 

Sir — So  much  has  been  said  of  the  burden  imposed  on 
transport  by  the  transfer  of  freight  between  railways  of 
different  gages  that  the  main  reason  for  narrow-gage  lines 
has  been  obscured.  That  main  reason  is  the  economy  in  con- 
struction and  operation.  Freight  transfer  is  only  one  of 
several  factors  which  must  be  weighted  in  arriving  at  a 
decision.  Where  a  considerable  part  of  the  movement  will 
probably  originate  or  terminate  on  a  connecting  line,  the 
gage  of  the  latter  would  determine  that  of  the  new  line. 
The  question  of  gage  has  been  considered  too  much  from 
the  viewpoint  of  a  national  or  continental  transportation 
unit,  which  may  not  be  justified  where  the  transportation 
needs  of  a  region  must  be  considered  mainly  on  the  basis 
of  the  topography  and  probable  economic  development  of 
that  particular  region. 

Such  cases  are  encountered  occasionally  in  this  country, 
but  in  the  southern  hemispheres  they  are  numerous.  For 
example,  Argentina  offers  many  points  which  indicate  faulty 
decision.  About  1909  the  province  of  Buenos  Aires  adopted 
a  policy  of  fostering  the  construction  of  light  meter-gage 
railways  between  the  lines  of  the  larger  broad-gage  sys- 
tems. But  in  this  prairie  district  the  difference  in  first  cost 
was  negligible,  curvature  was  not  a  factor  and  any  inter- 
mediate lines  would  speedily  develop  a  greater  traffic  than 
could  be  handled  economically  on  a  narrow-gage  line. 

In  the  narrow-gage  railways,  both  state  and  private, 
in  the  northern  part  of  Argentina,  all  factors  at  the  time  of 
development  indicated  the  superiority  of  narrow-gage  con- 
struction. Although  an  unlooked-for  turn  in  the  develop- 
ment of  the  country  has  brought  forward  the  considera- 
tion of  dense,  long  haul  traffic  and  freight  transfer,  these 
questions  are  not  paramount.  These  narrow-gage  lines, 
grouped  about  the  Central  Cordoba  Ry.,  should  have  brought 
their  export-import  haul  to  navigable  water  near  Parana 
instead  of  carrying  it  over  the  Central  Cordoba  trunk  line 
to  Buenos  Aires.  But  the  necessary  coordination,  includ- 
ing river  and  harbor  work,  is  difficult  to  accomplish.  In 
spite  of  this  wrongly  imposed  burden  of  long  dense-traffic 
haul,  for  which  narrow-gage  lines  are  uneconomical,  it  is 
doubtful  if  its  cost  approaches  the  saving  effected  by  nar- 
row-gage operation  throughout  the  rest  of  the  system  where 
light  tonnage  prevails. 

In   the   west  coast  countries  conditions   warrant  narrow 
gage  roads,  if  we  accept  low  cost  per  ton  mile  as  the  cri- 
terion.    It  is  true,  however,  that  there  are  standard-gage 
lines   of  considerable   tonnage   in   successful  operation.     In 
most  cases  the  problem  has  been  to  supply  transportation 
from    an   interior    valley   to    the    nearest    navigable    water        , 
and  this  has  resulted  in  a  succession  of  small  units  each        | 
serving  a  territory  which  can  never  develop  a  great  volume       | 
of  traffic,  and  quite  or  nearly  independent  of  intercommuni-        | 
cation  with  contiguous  units.     Here  it  is  obvious  that  the 
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lighter  the  tonnage,  the  greater  becomes  the  proportion  of 
fixed  charge  to  total  cost  of  transportation,  so  that  a  saving 
of  10  per  cent  in  construction  cost  may  effect  a  20  per 
cent  saving  in  total  transportation  cost. 

The  saving  in  construction  cost  due  to  reduction  of  cross- 
sectional  area  is  small,  but  in  mountainous  country  the 
difference  between  curves  of  21  and  14  deg.,  comparable 
on  meter-gage  and  standard-gage,  respectively,  may  mean 
the  difference  between  a  comparatively  light  cut  and  a 
tunnel,  or  a  choice  between  a  feasible  line  and  one  that  is 
financially  impossible.  Another  reason  for  the  narrow 
gage  is  that  many  such  small  lines  hold  no  hope  of  being 
commercially  profitable.  The  government,  believing  their 
construction  necessary  to  the  development  of  the  country, 
may  grant  financial  assistance,  but  would  not  feel  justified 
in  incurring  the  extra  cost  for  a  line  which  could  never 
be  used  to  full  capacity.  This  attitude,  based  on  economic 
conditions,  has  become  in  some  cases  a  clearly  defined  policy, 
as  in  the  Chilean  government's  adoption  of  the  meter  gage 
on  all  new  development  since  1908.  C.  C.  MUHS. 

Chicago,  March  20,  1922. 


Possible  FuIl-Size  Dam  Tests  at 
Boulder  Canyon 

Sir — The  writer  was  impressed  by  the  ingenious  method 
discussed  in  Engineering  News-Record,  Feb.  2,  p.  184  by 
Arthur  P.  Davis  for  constructing  a  rock-fill  dam  at  the 
Boulder  Canyon  site,  by  blasting  huge  masses  of  rock  from 
the  high  cliffs  on  both  sides  of  the  canyon. 

However,  such  an  undertaking  would  be  so  far  beyond 
any  precedent  both  with  regard  to  size  of  structure  as  well 
as  to  method  of  construction  that  undoubtedly  it  would  be 
viewed  with  great  concern  by  many  engineers.  The  writer 
is  informed  that  the  rock  of  those  canyon  walls,  when 
blasted,  is  liable  to  break  rather  into  small  pieces  than  into 
large  blocks.  This  process  might  be  intensified  to  a  rather 
undesirable  degree  by  the  material  dropping  for  a  height  of 
several  hundred  feet  from  the  cliffs  above  the  crest  of  the 
dam  onto  the  first  layers  at  the  water  level  or  slightly  above 
it.  Thus,  local  accumulations  of  comparatively  fine  material 
might  lead  to  rather  annoying  consequences,  as  it  is  the  in- 
tention to  build  the  diversion  tunnels  only  large  enough  to 
crry  the  low  flow  and  moderate  floods  of  the  river,  and  to 
lake  the  excess  waters  of  big  floods  over  the  dam.  Assum- 
ing such  excess  waters  at  about  one-tenth  of  the  annual 
run-off,  a  quantity  of  nearly  two  million  acre  feet  of  water 
would  then  pass  the  first  year  over  and  through  the  un- 
finished dam.  The  danger  from  blow-outs  in  the  rock-fill 
placed  during  the  year  preceding  the  flood  would  therefore 
appear  to  be  so  imminent  that  unquestionably  a  very  liberal 
allowance  would  have  to  be  made  in  the  cost  estimates  for 
such  contingencies.  The  critical  time,  of  course,  would  be 
when  the  dam  had  reached  a  height  of  from  50  to  150  ft. 
above  river  bed,  and  before  the  reservoir  capacity  thus 
created  were  large  enough  to  store  the  flood  peaks. 

The  construction  of  a  masonry  dam  would  seem  to  involve 

far  less  risks  than  the  building  of  a  dam  of  the  rock-fill 

type  as  discussed  above.     If  it  is  possible  to  build  a  thin 

arch  diversion  dam  upon  the  foundation  rock,  as  Mr.  Davis 

suggests,  and  it  may  be  found  necessary  to  build  farther 

downstream   a   similar   structure,   but   arched    in    opposite 

direction  to  keep  off  the  back-water,  the  excavation  for  the 

main  dam   and   the  construction   of   the   dam    itself   would 

appear  to  be  a  comparatively  simple  matter.    Also  the  divcr- 

■ion  tunnels,  which  for  the  rock-fill  dam  would  have  to  be 

t  at  least  three-^iuarters  of  a  mile  long,  could  then  be  perhaps 

',  less  than  one-third  as  long.    Consequently,  at  the  same  cost 

I  they  could  be  excavated   for  a   masonry  dam   about   three 

1  times  as  large  in  cross  section  than  for  a  dam  of  the  rock- 

,  fill  type,  and  this  would  bring  them  probably  clofle  within 

'  the  size   necessary   to   divert   also    floods   of   considerable 

!  magnitude.    By  building  further  the  arch  diversion  dam  for 

,  20  or  .?0  ft.  higher  than   the  structure  discussed  by  Mr. 

Davis,  RuflTicicnt  head  could  be  created  upon  the  enlarged 

tunnels  to  divert  also  the  maximum  flood  flow  of  200,000 

sec.ft. 

If  such  a  masonry  dam  were  selected   for  the  Boulder 


Canyon  site,"  and  constructed  by  the  aid  of  an  arch  diversion 
dam,  as  suggested  by  Mr.  Davis,  the  writer  believes  that 
this  would  be  an  excellent  opportunity  for  making  numerous 
tests  and  experiments  on  this  arch  dam  and  stressing  it 
ultimately  to  virtual  destruction  after  it  had  done  its  useful 
work  for  diversion  purposes. 

In  order  to  enable  such  tests  to  be  made,  the  main  dam 
would  have  to  be  built  a  short  distance  below  the  arch 
diversion  dam  in  such  a  manner  that  a  free  space  of  a  few 
feet  were  left  between  the  up-stream  side  of  the  main  dam 
and  the  downstream  side  of  the  arch.  As  soon  as  the  main 
structure  had  been  built  to  a  safe  height  above  the  arch 
dam,  systematic  experiments  could  be  started  on  the  arch 
by  regulating  the  flow  through  the  diversion  tunnels  in  such 
a  manner  as  to  obtain  any  desired  head  of  water  in  front  of 
the  arch  dam. 

By  equipping  both  the  big  dam  and  the  small  arch  dam 
with  valves  which  would  permit  to  fill  or  to  empty  at  will 
the  narrow  space  between  the  two  structures,  a  large  range 
of  varying  loads,  acting  upon  the  arch  dam,  could  be  ob- 
tained. For  instance,  by  putting  the  arch  dam  under  full 
pressure,  measuring  its  deflection,  stresses,  etc.,  then  filling 
the  space  between  the  two  dams  with  water,  which,  of 
course,  would  have  the  effect  of  releasing  the  arch  entirely 
from  pressure,  and  then  taking  new  measurements,  most 
valuable  results  could  be  obtained.  Such  experiments  might 
be  repeated  several  times  a  day  and  thus  furnish  excellent 
checks. 

By  using  high  unit  stresses  from  the  beginning  and  rais- 
ing the  arch  subsequently  in  a  very  slender  cross  section, 
it  might  be  possible  to  increase  the  water  pressure  such  as 
to  make  actual  failure  imminent.  It  would  not  be  necessary 
to  let  the  arches  really  break  through,  because  the  very  in- 
stant that  stress  and  deflection  measurements  would  show 
that  the  elastic  limit  of  the  arch  material  had  been  reached, 
water  could  be  let  to  flow  into  the  narrow  space  between 
the  two  (lams,  thus  relieving  the  arches  almost  immediately 
from  dangerous  pressure.  Thus,  it  would  be  possible  to 
conduct  over  a  period  of  a  year  or  more,  and  without  inter- 
fering with  the  construction  of  the  main  dam,  such  "full- 
size"  tests  on  the  arch  diversion  dam,  by  relying  for  safety 
on  the  "big  brother"  back  of  it. 

It  is  the  understanding  of  the  writer  that  the  alternately 
proposed  masonry  dam  at  the  Boulder  Canyon  site  is  of  the 
gravity  type.  It  is  entirely  possible  that  such  tests  as 
suggested  above  might  furnish  sufficient  data  to  warrant 
after  their  completion,  that  the  upper  part  of  the  main  dam 
be  continued  in  the  shape  of  an  arch.  The  cost  of  the 
experiments  might  thus  pay  for  themselves  manyfold  by 
the  large  saving  which  undoubtedly  would  result  by  chang- 
ing the  upper  few  hundred  feet  from  a  gravity  to  an  arch 
section.  Furthermore,  the  space  between  the  main  struc- 
ture and  the  arched  diversion  dam  could  be  filled  out  with 
concrete  after  the  tests  had  been  completed,  and  the  two 
structures  securely  tied  together  to  act  as  an  enlarged 
gravity  base  and  as  a  perfect  support  for  the  upper  arching 
part  of  the  main  dam. 

The  enormous  benefits  which  would  be  gained  by  such 
"full-size"  test  (the  arched  diversion  dam  would  be  from 
176  to  200  ft.  high)  for  future  dam  constructions,  are 
evident.  They  would  most  probably  lead  both  to  greater 
economy  and  increased  safety  of  future  similar  structures, 
and  they  might  possibly  prevent  that  the  engineering  pro- 
fession has  to  learn  the  real  statical  conditions  and  the 
ultimate  strength  of  arch  dams  by  an  actual  failure  with  all 
the  distressing  consequences  incidental  to  the  destruction  of 
a  large  storage  dam. 

The  writer  hopes  that  the  Boulder  Canyon  dam  is  going  to 
be  built  in  the  near  future,  and  that  the  dam  selected  will 
be  a  masonry  structure.  It  would  appear  that  the  construc- 
tion program  outlined  by  Mr.  Davis  for  a  masonry  Ham, 
perhaps  with  gome  .'light  modifications  as  further  investiga- 
tions may  develop,  will  lead  to  a  safe  and  economical  solu- 
tion of  the  problem  of  the  Colorado  River. 

San  Francisco,  Calif.,  Fred  A.  NoKTZU, 

March  10,  1922.  Chief  Engineer, 

Beckman  and  Linden  Engineering  Corp. 
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Review  Construction  Status 
at  Federation  Meeting 

Hoover   Speaks   on   Trade   Associations 
— Program  Fails  to  Attract  Repre- 
sentative Attendance 

Despite  the  hard  work  of  its  presi- 
dent, E.  T.  Trigg',  and  its  general  sec- 
retary, W.  S.  Hays,  the  fifth  annual 
meeting  of  the  National  Federation  of 
Construction  Industries,  held  in  Chicago 
last  week,  proved  to  be  a  disappoint- 
ing affair.  It  had  been  announced  as  a 
National  Constiniction  Conference,  and 
though  the  subjects  outlined  and  the 
papers  introducing  them  were  worthy 
of  an  imposing  meeting  there  were  lack- 
ing the  attendance  and  enthusiasm 
necessary  if  the  conference  was  to  have 
any  influence  on  the  construction  situ- 
ation. It  is  true  that  the  presidents 
or  other  prominent  officials  of  various 
organizations  within  the  construction 
industry  were  present,  but  they  alone 
made  only  a  small  conference  group  and 
could  not  carry  a  meeting  which  had 
been  given  the  high-sounding  title  of 
"National  Construction  Conference." 
T"ie  total  registration  remained  below 
200,  and  at  none  of  the  meetings  did 
the  attendance  exceed  that  figure. 

The  whole  purpose  of  the  program 
was  to  inquire  as  to  what  could  be  done 
to  revive  construction  through  a  cheap- 
ening of  construction  costs.  The  vari- 
ous methods  for  cheapening  costs,  such 
as  simplification  and  standardization  of 
building  materials,  the  training  of  ap- 
prentices in  order  to  secure  an  adequate 
supply  of  competent  construction  labor, 
the  work  of  the  Architects  Small-House 
Service  Bureau,  the  various  activities 
of  the  Department  of  Labor,  the  effects 
of  transportation,  building  codes,  fin- 
ancing methods,  etc.,  were  all  covered  in 
excellent  papers. 

Hoover's  Address 
Chief  among  the  addresses  was  that 
by  the  Secretary  of  Commerce,  Herbert 
Hoover,  in  which  he  laid  emphasis  upon 
the  service  to  industry  and  to  the  coun- 
try which  could  be  performed  by  trade 
associations  through  the  elimination  of 
waste.  He  pointed  out  that  it  was  far 
better  to  work  out  these  problems  by 
private  initiative  through  trade  associa- 
tions than  through  the  "patent  medi- 
cines of  government  interference." 
Speaking  of  the  influence  of  labor  on 
construction  costs,  he  remarked: 

"There  can  be  no  answer  to  the  fund- 
amental fact  that  the  standard  of  living 
of  all  the  people  is  the  simple  quotient 
of  the  commodities  and  services  we  pro- 
duce. The  more  we  cheapen  the  pro- 
duction of  a  commodity,  the  larger  the 
number  of  people  who  can  obtain  it. 
Restriction  upon  effort  in  the  building 
^  trades  simply  reserves  the  better  class 
'  of  buildings  and  of  homes  to  the  bet- 
ter-to-do fraction  of  our  people.  At 
present  costs  it  is  scarcely  possible  for 
a  worker  from  his  owij  income  to  build 
a  new  and  ample  home.  We  want  a  na- 
tion of  home  owners.  There  are  more 
buildings  needed  and  in  position  to  fin- 
(roiitimird  on  p.   629) 
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Kansas  City  Votes  $11,000,000 
Water  Bonds 

A  water  bond  issue  of  $11,000,000 
was  carried  by  a  4  to  1  popular  vote 
at  an  election  in  Kansas  City,  Mo., 
on  April  4.  These  bonds  had  an  actual, 
but  not  necessary,  two-thirds  majority 
at  an  election  held  Nov.  22,  1921.  On 
the  latter  date  a  bi-partisan  water  com- 
mission of  four  men  was  chosen  with 
power  to  build  new  works.  This  com- 
mission will  supplant  the  existing  Fire 
and  Water  Board  as  regards  the  Water 
Department  only.  The  commission  has 
as  members  one  engineer,  Alexander 
Maitland,  Jr.,  president  of  the  Kansas 
City  Bridge  Company;  a  wholesale 
jeweler  and  former  mayor  of  Kansas 
City,  George  H.  Edwards;  a  clothing 
merchant  and  a  real  estate  man. 

Detailed  plans  for  the  proposed  new 
works  have  not  yet  been  made,  but  it 
is  expected  that  they  will  follow  in 
general  outline  the  recommendations  of 
a  report  made  in  1920  by  Fuller  & 
McClintock,  New  York  City,  and  re- 
viewed with  recommendations  for  cer- 
tain modifications  by  a  board  of  local 
engineers  of  which  W.  Kiersted  was 
chairman  (see  Engineering  Neivs- 
Reeord,  Oct.  28,  1920,  p.  865). 

According  to  the  report  mentioned 
the  choice  of  the  new  works  was  be- 
tween building  an  entirely  new  intake, 
pumping  and  filtration  plant  in  Clay 
County,  Mo.,  and  a  new  and  somewhat 
similar  plant  at  the  present  Quindaro 
station  on  the  Kansas  side  of  the 
Missouri  River. 


Trial  of  Cement  Makers  on 
Criminal  Charge  Begins 

Attempt  to  Prove  Trade  Restraint  and 

Price  Control   Begun  in  Federal 

Court  of  New  York 

The  trial  of  forty-four  individuals 
and  nineteen  corporations  engaged,  at 
the  time  of  indictment  a  year  ago,  in 
the  manufacture  of  cement  in  the 
Lehigh  district,  began  last  week  in  the 
federal  court  for  the  southein  district 
of  New  York,  before  Judge  Knox.  The 
charge  against  the  cement  makers  is 
a  violation  of  the  Sherman  anti-trust 
law — the  charge  imputing  the  existence 
of  a  conspiracy  to  control  prices  through 
the  general  interchange  of  price  and 
trade  information. 

The  government  will  base  its  case 
largely  on  proceedings  recorded  in 
minutes  books  of  the  defendant  cor- 
porations and  the  association  of  firms 
now  kno\vn  as  the  Cement  Manufac- 
turers' Protective  Association.  The 
government  charges  that  there  was  a 
conspiracy  inferred  in  minutes  of  meet- 
ings, correspondence,  etc.,  in  and  be- 
tween companies  and  that  in  the  East- 
ern district  there  was  no  competition  in 
the  manufacture  and  sale  of  portland 
cement.  The  government  will  also  aim 
to  prove  price  control  through  curbing 
of  production  below  actual  demand. 
(rontlnued  on  p.  630) 


Submit  New  Plan  for  Use 
of  Narrows  Tunnel 

Propose    Combined    Rapid    Transit    and 

Freight  Service   between   Staten 

Island  and  Brooklyn 

Following  the  rejection  by  the  execu- 
tives of  the  trunk-line  railroads  entering 
New  York  of  the  city  plan  for  a  ter- 
minal railroad  system  keyed  to  the 
proposed  Narrows  tunnel,  the  special 
committee  of  the  Board  of  Estimate  and 
Apportionment  having  the  matter  in 
hand  has  submitted  to  that  body  new 
plans  and  recommendations  concerning 
the  project. 

It  is  now  proposed  to  build  a  combined 
freight  and  rapid-transit  passenger 
railroad  connecting  Brooklyn  and 
Staten  Island  by  means  of  a  two-tube 
tunnel  designed  to  accommodate  the 
largest  freight  and  passenger  cars  that 
enter  the  metropolitan  district.  In 
Brooklyn  a  rapid-transit  terminal  is  to 
be  provided  in  the  vicinity  of  Fourth 
Ave.  and  Bay  Ridge  Parkway,  con- 
venient to  the  existing  Fourth  Ave.  sub- 
way, and  a  freight  terminal  is  to  be  lo- 
cated between  Sixth  and  Seventh  Aves. 
adjacent  to  the  Long  Island  R.  R.  On 
Staten  Island  both  freight  and  pas- 
senger terminals  are  to  be  located  at 
Arlington,  and  a  freight  connection  is 
to  be  made  to  the  new  city  piers  at 
Stapleton.  Intermediate  passenger  sta- 
tions are  to  be  pi'ovided  at  St.  George 
and  at  other  points. 

Features  of  Project 

The  entire  project  consists  of  a  tunnel 
about  5.5  miles  long  from  portal  to  por- 
tal and  an  extension  of  about  3.6  miles 
on  Staten  Island,  which  for  the  most 
part  will  be  on  embankment,  thereby 
avoiding  grade  crossings.  These  figures 
do  not  include  the  several  spurs  and 
connections.  The  tunnel  will  have  a 
maximum  grade  of  2  per  cent  and  within 
the  harbor  line  will  not  project  above 
a  plane  50  ft.  below  mean  low  water. 

It  is  estimated  that  the  project,  exclu- 
sive of  rolling  stock,  will  cost  not  to  ex- 
ceed $60,000,000  and  will  require  until 
the  summer  of  1929  to  complete.  It  is 
recommended  that  the  subaqueous  sec- 
tion of  the  tunnel,  about  2  miles  in 
length,  with  its  two  shafts,  be  put  in 
hand  at  once  and  that  for  this  purpose 
and  for  the  acquisition  of  the  lands 
necessary  for  the  remainder  of  the  line 
$27,000,000  be  made  available. _  From 
time  to  time  further  appropriations  will 
be  required  which  viall  amount  to  the 
total  of  $60,000,000  by  1927.  Estimates 
have  been  based  on  the  shield  method 
of  construction,  although  the  trench 
method  will  be  considered  as  an  alter- 
native provided  the  consent  of  the  War 
Department  can  be  obtained. 

The  committee  reports  an  opinion  of 
the  corporation  counsel  that,  although 
the  city  has  the  right  to  construct  this 
line,  it  lacks  the  power  to  operate  it, 
and  intimates  that  such  power  should  be 
obtained  by  the  city  before  the  com- 
pletion of  the  railroad. 
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A.A.E.  Nominates  Three  Candidates  for  President 


Three  fields  of  engineering  are  covered  by  the  experience 
of  the  three  candidates  for  president  of  the  American  Asso- 
ciation of  Engineers;  the  election  results  will  be  announced 
at  the  annual  convention  to  be  held  in  Salt  Lake  City,  Utah, 
June  5-7.  A.  M.  Van  Auken,  consulting  engineer  of  Chi- 
cago, has  been  identified  with  rai'road  engineering  during 
the  most  of  his  professional  career.  A.  N.  Johnson,  at  pres- 
ent dean,  Engineering  College,  University  of  Mainland,  is 
closely  associated  with  highway  engineering,  and  Clarence 
W.  Hubbell,  consulting  engineer  of  Detroit,  has  specialized 
in  municipal  engineering  problems. 

Something  new  in  the  announcement  of  candidates  for 
technical  society  oflices  are  the  platforms  which  each  of 
these  three  men  have  enunciated.  Excerpts  from  these 
platforms  are  given  below. 

Mr.  Van  Auken  began  his  engineering  experience  with 
the  Union  Pacific  R.R.  in  1883  and  he  foliowsd  that  class  of 
work  almost  continuously  until  his  association  with  Harold 
Almert  as  consulting  engineer,  Chicago.  He  has  served  on 
-'arious  engineering  committees.  He  was  the  first  vice- 
president  of  the  Chicago  chapter,  A.A.E.,  and  secretary  of 


the  Nashville,  Tenn.,  chapter  in  1920.  He  is  the  chairman 
of  the  educational  committee  of  the  Chicago  chapter. 

Mr.  Johnson,  after  his  graduation  from  Harvard  Uni- 
versity in  1894,  became  an  instructor  at  that  institution. 
Positions  which  he  has  held  include  the  office  of  state  high- 
way engineer  of  Maryland,  chief  engineer  of  the  U.  S.  Bu- 
reau of  Public  Roads,  state  highway  engineer  of  Illinois, 
consulting  engineer  for  the  Bureau  of  Municipal  Research^ 
New  York  City,  and  consulting  engineer  for  the  Port'and' 
Cement  Association.  He  was  the  first  vice-president  of  the 
A.A.E.  and  has  been  most  active  in  its  committee  work. 

Previous  to  his  graduation  from  the  University  of  Michi- 
gan in  1893  Mr.  Hubbell  had  been  on  railroad  location  and 
construction  work.  Five  years  after  his  graduation  he 
served  as  civil  engineer  to  the  board  of  water  commission- 
ers of  the  City  of  Detroit,  a  position  which  he  held  for  nine 
years.  In  1909  he  was  made  city  engineer  of  Manila,  P.  I., 
and  in  the  next  year  became  chief  engineer  of  the  Bureau 
of  Public  Works  of  the  Philippine  Islands.  In  1917  he  was 
appointed  city  engineer  of  Detroit,  a  position  he  held  until 
his  recent  entrance  into  the  consulting  field. 


A.  M.  Van  Au- 
ken —  "Thirty-nine 
years  of  engi- 
neering experience, 
working  in  thirty- 
five  states,  in 
railroad,  irrigation, 
mining,  river  and 
harbor,  municipal 
and  building  engi- 
neering, has  given 
me  an  insight  into 
the  aspirations, 
resentment  and 
yearning  of  the 
junior  engineer. 
Long  a  student  of  economics,  it  has 
been  my  privilege  to  advise  in  law 
making.  Long  associated  with  reform 
bodies  has  given  the  privilege  of  aid- 
ing and  remedying  abuses.  I  feel  that 
my  training  fits  me  to  serve  you. 
Should  you  select  me  as  your  presi- 
dent, I  will  serve  you  with  loyalty." 


A.  N.  Johnson — 

"My  ideal  of  A.A.E. 
is:  To  advance  the 
engineering  pro- 
fession that  it  may 
render  ever  greater 
service  for  the  pub- 
lic good;  to  pro- 
mote the  welfare 
of  the  engineer  that 
he  may  be  of 
greater  worth  to 
himself  and  his 
profession;  to  se- 
cure the  active  aid 
of  all  organizations 
of  engineers  and  to  render  them  gen- 
erous help  in  every  worthy  endeavor; 
to  imbus  each  member  of  the  American 
Association  of  Engineers  with  a  spirit 
of  service  to  his  fellov;s  and  to  his  com- 
munity; and  always  to  make  him  sen- 
sible of  his  respons  bility  to  live  and  im- 
part the  ideals  of  the  American  citizen." 


Clarence     W. 
Hubbell  — "Ethics! 

Of  course,  we  must 
have  them  and  live 
them.  They  keep 
us  from  being  sav- 
ages. 

"Education!  Yes. 
He  who  does  not 
master  some 
branch  of  his  cho- 
sen profession  is 
not  worthy  to  be  a 
member  of  that 
profession.  But  al- 
ways it  is  not  to 
be  found  in  universities  and  learning 
is  a  poor  substitute  for  common  sense. 

"Get  your  job.  Deliver  the  goods. 
Collect  your  money.  Live  your  life. 
These  four  things  every  man  must  do. 
To  help  each  member  of  the  engineer- 
ing profession  to  do  them  well  is  the 
true  aim  of  the  Association." 


Engineer  Carries  Suit  for  Pay 

to  U.  S.  Supreme  Court 

Engineering  work  performed  by  E. 
Kirby-Smith  for  the  International  Lum- 
ber and  Development  Co.  is  involved  in 
a  case  before  the  U.  S.  Supreme  Court. 
The  case  is  an  appeal  from  the  Circuit 
Court  of  Appeals,  which  reversed  the 
first  decision  of  the  District  Court. 

Mr.  Kirby-Smith  is  a  Tennessee  engi- 
neer,  who    developed    the   lumber   com- 
pany's   plantations    in    Mexico    for    six 
y«'ars   beginning    In    190.5.     He   worked 
'    '■  r  contrart  of  Markley  &  Miller,  cm- 
ng  ."lOO  to  2.500  men,  clearing  the 
■al  forent  and  planting  20,000  acres 
•lenequen,     rubber     anri      banana.M. 
ri   he   left    on   account  of   ill-health 
'ley  &  .MillfT  owed  Mr.  Kirby-Smith 
»io.),000  for  which  they  gave  him  notes 
and    drafts    on    the    lumber    company. 
Only  one  draft,  for  $4,000,  wa.s  paid  by 
the  company,  payments   on    the  others 
bting   refu.'ed,   whereupon    Mr.    Kirby- 
Smith  sued. 

The  District  Court  awarded  him  judg- 
ment in  a  first  trial  hut  r.ilid  a''ain-t 
his  claim  on  a  second,  which  was  af- 
ftrmed  bv  the  Circuit  Tourt.  From  this 
decree  Mr.  Kirby-Smith  has  appealed 
to  the  Supreme  Court. 


Department  of  Justice  Asks 
Increased  Appropriation 

In  asking  for  an  increase  from  $100,- 
000  to  $.300,000  in  its  funds  for  investi- 
gating violations  of  the  anti-trust  laws, 
officials  of  the  Department  of  Justice 
told  the  House  appropriations  commit- 
tee that  the  department  was  much  be- 
hind in  this  work,  there  being  157  pend- 
ing cases.  The  Department  has  27  at- 
torneys engaged  in  anti-trust  prosecu- 
tions, six  of  whom  are  in  New  York  in 
connection  with  the  building  investiga- 
tion. Pending  anti-trust  cases  are 
against  tile,  ceramic  and  cement  com- 
bin.ntinns,  including  a  combination  of 
cement  manufacturers  operating  from 
Denver. 

Am.  Soc.  C.  E.  Has 
10.27.">  Members 

.\r(ording  to  its  latest  Yrtir  Rank,  the 
American  Society  of  Civil  Enginrt-rs  on 
Feb.  10.. 1922,  had  10.275  member.s  diH- 
tribiit'. d  among  the  following  gradcn: 
Honorary  m.-mbers,  6;  r-vmber  4,479; 
as?'iri,'ite  members,  5,1'>4;  affiliates, 
ini;  juniors,  452;  fellows,  10.  The  fore- 
going totil  compares  with  9,884  mem- 
bers on  Feb.  10,  192L 


California  Supreme  Court  Re- 
affirms Antioch  Decision 

The  Supreme  Court  of  the  Slate  of 
California  on  March  22  reaffirmed  its 
decision  of  last  year  dissolving  the  tem- 
porary injunction  of  a  lower  court  that 
was  issued  to  prevent  irrigators  along 
the  Sacramento  River  from  diverting 
water  from  that  stream. 

This  suit,  which  is  known  as  the 
"Antioch  case"  and  which  was  reported 
in  Evginecrivg  Nr us- Record,  Oct.  27, 
1921,  p.  097,  has  attracted  widespread 
interest  because  of  the  precedent  which 
it  would  establi.'-h.  The  San  Francisco 
city  attorney  attended  the  hearing  as 
amicus  curiae  and  filed  a  brief  on  be- 
half of  the  city  because  of  the  possible 
effect  <<n  the  Hetch  Hetchy  project  of 
the  outcome  of  the  case. 

Reaffirmation  by  the  Supreme  Court 
means  that  irrigationists  along  the 
river  wi'l  divert  all  the  water  they  re- 
quire, pend+ng  the  trial  of  the  suit  it- 
self. Thus  far  the  hearings  have  had  to 
do  only  with  question  of  granting  the 
temporary  injunction  forbidding  water 
diversions. 

No  date  has  been  set  for  trial  of  the 
suit  on  the  legality  of  the  diversions 
themselves. 
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House  Bill  Provides  Tw  o- 
Year  Road  Program 

Appropriations      of      $65,000,000      and 
!!)75,000,000  Planned — Federal  Par- 
ticipation $12,500  per  Mile 

iWdshingtoii  Corrcspoiulence') 
After  nearly  a  month  of  intensive 
consideration  of  the  highway  situation 
the  Committee  on  Roads  of  the  House 
of  Representatives  came  to  the  con- 
clusion that  it  would  be  better  to  pro- 
vide at  this  time  for  two-year  program 
only.  As  a  consequence,  the  commit- 
tee has  placed  upon  the  calendar  of  the 
House  the  Dunn  bill  appropriating 
$65,000,000  for  federal  aid  during  the 
next  fiscal  year  and  $75,000,000  for  the 
fiscal  year  to  end  June  30,  1924.  The 
main  reason  influencing  most  members 
of  the  committee  to  provide  a  two-year 
program  only  was  the  hope  that  finan- 
cial conditions  Would  be  better  later 
and  that  it  would  be  possible  to  appro- 
priate $100,000,000  for  the  third  vear. 
The  bill  also  carries  $6,500,000  for 
forest  roads  and  tra'ls  during  the 
fiscal  year  to  end  June  30,  1924. 

The  new  bill  is  so  worded  as  to 
leave  no  doubt  as  to  the  intention  of 
the  federal  government  to  participate 
in  underpass  as  well  as  overhead  con- 
struction in  the  elimination  of  railroad 
crossings  at  grade. 

Limit  of  $12,500  per  Mile 

State  highway  officials  generally  are 
pleased  with  the  provision  in  the  new 
bill  which  limits  federal  participation 
to  $12,500  per  mile  during  the  next 
fiscal  year  and  $10,000  per  mile  there- 
after. The  position  of  the  committee 
is  that  road  construction  exceeding 
$20,000  or  $25,000  per  mile  is  almost 
entirely  in  sections  of  congested  traffic 
where  the  localities  are  amply  able 
to  contribute  more  than  one-half  of 
the  cost  of  construction. 

Heretofore  when  feoeral  money  would 
be  allocated  to  a  definite  project  it 
would  remain  idefinitely  to  the  credit 
to  that  particular  piece  of  construc- 
tion. In  case  the  project  were  aban- 
doned, the  money  was  lost  to  the  state. 
The  new  bill  allows  this  money  to  be 
allocated  to  another  project. 

A  clause  covering  fraud,  with  pen- 
alty of  5  years  imprisonment  or  $10,000 
fine,  or  both  is  included  in  the  bill. 

The  bill  makes  it  mandatory  for  a 
state  to  put  a  project  under  contract 
within  one  year.  Provision  also  is 
made  for  the  extension,  for  five  years, 
of  the  time  in  which  Texas,  Arkansas 
and  other  states  may  change  their  con- 
stitution to  comply  with  the  Federal- 
Aid  Act. 


Buffalo  Section  Endorses  Loweth, 
Not  Coleman 

In  Engineering  News-Record,  March 
30,  p.  544,  it  was  stated  that  the  Buffalo 
Section  of  the  American  Society  of 
Civil  Engineers  had  endorsed  the  name 
of  John  F.  Coleman  for  the  presidency. 
This  was  an  error.  Up  until  the  time 
that  note  was  written  no  action  by  the 
section  had  been  taken,  but  on  April 
5  a  resolution  was  passed  endorsing 
the  candidacy  of  C.  F.  Loweth. 

Canadian  Road  Builders  Select 
Victoria  For  Convention 

Announcement  is  made  by  the  execu- 
tive committee  of  the  Canadian  Good 
Roads  Association  that  the  ninth  annual 
convention  will  be  held  June  13-16, 
1922,  at  the  Empress  Hotel,  Victoria, 
B.  C.  In  the  program  particular  atten- 
tion will  be  given  to  the  experience 
gained  during  two  years  of  fedei-al  aid. 

Statistics  collected  by  the  Dominion 
authorities  show  that  up  to  Sept.  30, 
1921,  approximately  50  per  cent  of 
the  federal  appropriation  of  $20,000,000 
had  been  absorbed.  Eight  provinces 
had  participated  (Alberta  being  the  ex- 
ception), and  in  all  126  projects  had 
been  undertaken,  representing  a  total  of 
about  3,800  miles  and  an  estimated  total 
expenditure  of  $24,000,000,  with  40  per 
cent  of  this  sum  being  drawn  from  the 
Dominion  grant. 

Other  subjects  to  be  discussed  at  the 
convention  include  cost  data,  highway 
financing,  economical  methods  of  im- 
proving earth  roads,  and  greater  atten- 
tion to  maintenance. 


More  War  Material  for  Roads 

Large  quantities  of  surplus  war  ma- 
terial which  was  so  helpful  to  many 
of  the  states  in  road  construction  last 
season  are  still  being  distributed  to 
state  highway  departments  by  the  U. 
S.  Bureau  of  Public  Roads.  Recently 
there  has  become  available  for  distribu- 
tion 5,000,000  board  feet  of  lumber  and 
material  valued  at  $220,000  consisting 
of  steam  and  gas  engines  and  machine 
shop  equipment,  none  of  which  has  been 
used.  Most  of  the  lumber  was  intended 
by  the  army  for  the  construction  of  a 
pier  at  Charleston,  S.  C.  and  will  be 
suitable  for  highway  bridges.  The  ma- 
chinery and  equipment  are  stored  at 
the  Picatinny  Arsenal,  Dover,  Del. 


International  Engineering  Con- 
gress in  Rio  Planned 

It  is  probable  that  an  international 
engineering  congress  will  be  held  at 
Rio  de  Janeiro  in  connection  with  the 
centennial  exposition  which  is  to  start 
there  next  September  to  celebrate  the 
100th  anniversary  of  the  independence 
of  Brazil.  Under  the  direction  of  the 
Club  de  Engenharia  de  Rio  de  Janeiro 
preparations  are  now  being  made  for 
the  congress,  and  it  is  understood  that 
representative  engineers  from  all  Amer- 
ican countries  will  attend  the  congress. 
The  principal  subjects  of  aiscussion  as 
now  outlined  are:  The  utilization  of  fuel 
resources,  the  best  utilization  of  water 
power,  recent  advances  in  irrigation 
methods,  the  elimination  of  waste 
through  the  standardization  of  supplies 
for  agricultural  and  industrial  purposes, 
coal  as  a  factor  in  industrial  develop- 
ment, essentials  of  a  national  railroad 
policy,  intercontinental  engineering  co- 
operation, port  developments,  terminal 
facilities,  and  steel  industry. 

As  the  first  step  of  American  partici- 
pation in  this  congress,  it  is  announced 
from  Washington  that  the  Bureau  of 
Public  Roads  is  to  have  an  exhibit  at 
the  exposition  which  it  is  expected  -will 
stimulate  trade  in  American-made  road 
machinery  and  motor  vehicles.  Models 
showing  various  steps  in  the  construc- 
tion of  roads,  colored  ti-ansparencies 
and  motion  pictures  will  be  used  to  il- 
lustrate American  methods  of  road 
building.  Manufacturers  of  road  ma- 
chinery and  equipment  are  invited  to 
supply  small-scale  models,  literature, 
and  motion  pictures  if  desired. 

Further  action  on  the  international 
engineering  congress  is  expected  from 
the  rational  engineering  societies. 


Live  Water-Works  Program  for 
Philadelphia  Convention 

The  tentative  program  for  the  Ameri 
can  Water-Works  Association  conven- 
tion at  Philadelphia,  May  14  to  19  has 
many  features  that  promise  to  give  life 
to  the  convention.  Besides  the  general 
sessions  at  which  a  variety  of  papers 
and  committee  reports  will  be  presented, 
the  Manufacturers  Water  Works  Asso- 
ciation will  have  the  floor  one  even- 
ing, the  superintendents  will  have  a 
whole  day,  and  the  chemical  bacterio- 
logical section  will  have  two  afternoons 
and  also  a  joint  forenoon  session  with 
the  other  members  of  the  association. 

On  May  14  provision  has  been  made 
for  "group  meetings"  in  the  forenoon 
and  afternoon.  In  the  evening  the  pres- 
ident's address  will  be  followed  by  a 
reception  and  dance.  Among  the 
papers  on  Tuesday  will  be  one  by 
George  W.  Fuller  on  the  "Philadelphia 
Water  Supply,  Present  and  Proposed" 
and  another  by  F.  C.  Jordan,  on  "Fire 
Prevention  and  Fire  Protection  in  Re- 
lation to  Public  Water  Supply."  In  the 
afternoon  of  the  same  day  the  develop- 
ment of  the  Schoharie  watershed,  Cats- 
kill  water  supply,  New  York  City,  will 
be  taken  up  by  J.  Waldo  Smith,  the 
Hetch  Hetchy  water  supply  for  San 
Francisco  by  M.  M.  O'Shaughnessy,  the 
construction  of  the  Loch  Raven  dam, 
Baltimore,  by  William  A.  Megraw,  and 
twenty  vears  of  filtration  practice  at 
Albany.  N.  Y.,  by  G.  E.  Willcomb. 
Prof.  John  H.  Gregory  will  speak  on  a 
subject  not  yet  announced. 

Later  on  during  the  convention  there 
will  be  moving  pictures  showing  steam 
control  by  the  Dean  system,  and  lantern 
slides  illustrating  the  casting  of  iron 
pipes  centrifugally.  Wood  pipe  will  be 
discussed  by  J.  W.  Ledoux,  causes  of 
failure  of  cast-iron  pipe  by  F.  A.  Mc- 
Innes,  control  of  tastes  and  odors  in 
water  by  W.  W.  Brush,  water  softening 
by  Prof.  Edward  Bartow  and  G.  C. 
Baker,  and  chlorination  by  Dr.  Frank  E. 
Hale  and  others. 

The  convention  will  be  held  at  the 
Bellevue-Stratford,  Philadelphia.  The 
secretai-v  of  the  association  is  J.  M. 
Diven,  153  West  71st  St.,  New  York 
City. 


F.  K.  Zook  Resigns  After  47  Years 
With  One  Railroad 

After  completing  51  years  of  rail- 
road service,  47  of  which  were  spent 
on  the  California  system  now  known  as 
the  Northwestern  Pacific,  F.  K.  Zook 
has  resigned. 

Mr.  Zook  was  graduated  from  the 
Polytechnic  College  of  Pennsylvania  in 
1871  and  immediately  joined  the  engi- 
neering staff  of  the  Painesville  & 
Youngstown  R.R.  In  March,  1875,  he 
became  assistant  engineer  of  the  Sono- 
ma-Marin R.R.,  one  of  the  several  lines 
which  were  consolidated  and  extended 
to  form  the  present  Northwestern 
Pacific  system.  He  was  soon  made 
chief  engineer  of  that  line  and  through- 
out the  succeeding  years  continued  to 
direct  the  engineering  work  of  the  sj"?- 
tem  as  it  grew  to  larger  proportions. 
From  time  to  time  he  also  filled  execu- 
tive positions,  some  of  which  were 
assistant  superintendent,  superintend- 
ent and  general  superintendent. 

From  1919  to  the  date  of  his  retire- 
ment he  was  valuation  engineer  for  the 
company. 
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Review  Construction  Status 

icontuiucd  from  p.  626) 

anee  themselves  than  there  are  skilled 
workers  to  build  them  if  we  could  re- 
duce the  costs  of  building.  Any  justi- 
fication of  those  employers  opposed  to 
organized  labor  would  disappear  at  once 
if  labor  used  its  organization  to  pro- 
mote the  best  effort  of  its  members." 

In  conclusion  he  again  addressed  him- 
self to  the  subject  of  trade  associations 
in  the  following  words: 

"This  brings  me  again  to  trade  asso- 
ciations themselves,  whether  of  manu- 
facturers, distributors  or  workers.  I 
believe  in  them.  They  are  a  complete 
necessity  in  our  growing  economic  life. 
They  can  and  have  been  mis-used.  They 
can  make  for  stability  and  economy  in 
industry  and  for  public  welfare.  Their 
two  greatest  fields  of  usefulness  lie  in 
the  lifting  of  moral  standards  in  these 
trades  and  in  the  increased  efficiency 
of  our  production  and  distribution." 

Miscellaneous 
Many  of  the  matters  covered  by  the 
convention  would  not  be  new  to  readers 
of  Engineering  News-Record,  such  as 
the  various  activities  of  the  Department 
of  Commerce  in  simplification,  build- 
ing codes,  and  zoning  ordinances.  Much 
emphasis  was  given  to  the  need  for 
building  up  a  satisfactory  system  of 
apprenticeship  in  the  building  trades, 
an  excellent  paper  on  the  subject  hav- 
ing been  sent  by  Hugh  Frayne,  general 
organizer  of  the  American  Federation 
of  Labor.  The  subject  recurred  several 
times  during  the  conference,  showing 
that  contractors  would  probably  be 
willing  to  do  their  part  in  the  working 
out  of  a  satisfactory  apprenticeship 
system. 

Adding  to  the  interest  of  the  meeting 
were  a  number  of  exhibits  showing  the 
work  that  had  been  done  in  standard- 
ization of  difTerent  building  materials, 
such  as  floor  and  wall  tile,  common  and 
paving  brick,  slate,  lighting  fixtures, 
elevators,  and  wall  paper. 

The  following  new  directors  were 
elected:  D.  Knickerbacker  Boyd,  archi- 
tect, Philadelphia;  E.  J.  Russell,  archi- 
tect, St.  Louis;  F.  W.  Walker,  of  the 
Tile  Manufacturers'  Association,  Bea- 
vf-r  Falls,  Pa. 

The  following  officers  were  re-elected: 
\  :ce-presidents,    Gen.    R.    C.    Marshall, 
Jr.,  general  manager,  Associated  Gen- 
eral   Contractors,    Washington;    B.    F. 
Affleck,    president,    Univer.sal    Portland 
^  inent  Co.,  Chicago;   treasurer,  A.  M. 
Idock,  president,  Thomas  Maddock's 
is   Co.,   Trenton;    directors,    Rudolph 
1'.    Miller,    former     superintendent     of 
I  buildings,  Borough  of  Manhattan,  New 
;  York;    Charles    W.     Brown,     president, 
^  Pittsburg    Plate    Glass    Co.,    Pittsburg; 
Charles     S.     Keith,    president,     Central 
Coal  and  Coke  Co.,  Kansas  City,  Mo. 


New  York  To  Develop  Barge 
Canal  Water  Power 

''Invernor  Miller  has  signed  the  Rob- 
....  on  bill  whifh  iippropriatcn  $1,000,000 
to  be  expended  in  building  water-power 
plant!)  at  the  Crescent  and  Vischer.< 
Ferry  dams  on  the  .N'ew  York  State 
Barge  Canal,  where  approximately  10,- 
000  bp.  may  be  developed.  The  bill 
provides  for  the  ownership  of  the  plants 
by  the  state  and  the  sale  of  surplus 
\  power  over  the  small  amounts  required 
l"i«.  operate  the  canal  to  the  highest 
Didder. 


Consolidate  British  Railways 
as  Step  in  New  Grouping 

iLondon  Concspondcnci) 

The  first  big  consolidation  under  the 
British  railways-grouping  scheme  has 
taken  place  in  the  amalgamation  of  the 
Midland  and  the  London  &  North  West- 
ern companies  which  are  being  ab- 
sorbed as  from  Jan.  1,  1923,  into  a  new 
company.  For  the  remainder  of  this 
year  the  two  roads  will  work  in  close 
co-operation  in  order  to  facilitate  the 
actual  consolidation.  The  London  & 
North  Western  sei-v-es  London  and  the 
northwestern  counties,  including  the 
cities  of  Rugby,  Birmingham,  Derby, 
Sheffield,  Crewe,  Manchester,  Liver- 
pool, Leeds  and  Carlisle.  The  Midland 
Ry.  sei-ves  most  of  these  cities  together 
with  the  city  of  Lincoln.  The  capital 
of  the  L.  &  N.  W.  amounts  to  £188,- 
292,156  and  that  of  the  Midland  to 
£203,894,659. 


Plan  to  Extend  Tumalo  Project 

Bonds  to  the  extent  of  $550,000  have 
been  voted  and  validated  by  the  courts 
for  the  extension  of  the  facilities  for 
irrigating  land  in  the  Tumalo  Irriga- 
tion District  in  Oregon.  The  plan  in- 
cludes the  extension  of  the  present  feed 
canal  with  a  capacity  of  250  sec. -ft.  from 
Tumalo  Creek  about  5  miles  to  the 
Deschutes  River  near  Bend,  and  to  store 
30,000  acre-ft.  water  at  some  point  on 
the  upper  Deschutes  River. 

The  Tumalo  Irrigation  District  com- 
prises 26,500  acres,  of  which  15,000 
acres  are  irrigable,  exclusive  of  about 
1,000  acres  in  the  old  Tumalo  reservoir 
which  was  constructed  by  the  state  but 
never  used  because  of  leaks  which  de- 
veloped soon  after  construction.  If 
the.se  leaks  cannot  be  stopped  by  sluic- 
ing, land  within  the  reservoir  will  also 
be  irrigated.  About  7.800  acres  of  the 
irrigable  land  in  the  district  now  have 
party  water-connecting  rights. 

Reconstructed  Waterloo  Station 
Opened  to  Traffic 

Reconstruction  of  the  Waterloo  sta- 
tion, London  terminus  of  the  London 
&  Southwestern  Ry.,  commenced  in 
1900,  has  recently  been  completed  and 
the  new  station  formally  opened  to 
traffic  by  Queen  Mary. 

The  first  section  of  the  new  station 
was  completed  in  1912.  Since  then  the 
project  has  been  carried  on  continu- 
ously although  much  hampered  by  the 
war.  All  the  work  has  been  conducted 
without  interruption  to  traffic,  which, 
it  is  estimated,  consi.sts  of  about  1,200 
trains  entering  and  leaving  the  station 
daily.  One  of  the  entrances  from  York 
Road  has  l>een  designed  to  form  a 
memorial  to  the  employees  of  the  com- 
pany who  fell  in  the  war.  The  com- 
pleted station,  regarded  as  the  most 
extensive  and  best  arranged  railway 
terminus  in  the  country,  occupies  a 
total  area  of  24 i  acres  of  which  10 
acres  are  roofed  in.  Subway  passages 
provide  for  direct  access  to  the  Under- 
ground railways  and  for  the  handling 
of  parcels  traffic. 

The  reronstrurtion  was  designed  and 
carried  out  under  the  direction  of  the 
7hief  engineer  of  the  company,  a  posi- 
tion which  was  occupied  until  the  early 
part  of  1914  by  the  lafe  Mr.  J.  G,  Jacomb 
Hood,  and  since  that  time  by  Mr.  W.  A. 
Szlumper.  Mr.  R.  D.  Hawes  has  been 
resident  engineer  throughout. 


Live  Topics  Before  Illinois 
Section,  Am.  W.  W.  A. 

Fire   Engines   Favored — Tastes  and 

Odors.   Iron   Removal — Meter 

Reading  and  Billing 

Like  the  Indiana  Sanitary  and  Water 
Supply  Association  and  the  Iowa  Sec- 
tion of  the  American  Water  Works  As- 
sociation, the  Illinois  Section  of  the  last 
named  society  at  its  annual  meeting 
March  29  and  30  went  on  record  as 
opposed  to  raising  the  water  pressure 
for  every  fire  turned  in.  Calling  for  a 
gradual  increase  in  the  use  of  pump- 
ers the  resolution  followed  a  discussion 
of  a  paper  on  "Co-ordination  of  Water 
and  Fire  Departments"  by  Clarence 
Goldsmith,  assistant  chief  engineer.  Na- 
tional Board  of  Fire  Underwi-iters,  who 
stated  that  he  was  in  hearty  sympathy 
with  the  idea  if  a  sufficient  pressure, 
night  and  day,  were  maintained  nor- 
mally. Since  the  high  cost  of  opei-ation 
has  existed  it  appears  that  many  plants 
have  materially  dropped  night  pres- 
sures to  save  fuel.  Mr.  Goldsmith  felt 
that  sprinkler  systems  should  always 
be  under  a  head. 

Particular  interest  centered  in  round- 
table  discussions  on  tastes  and  odors, 
iron  removal,  records  and  accounting. 

Tastes  and  Odors 

Howard  M.  Ely,  superintendent,  Dan- 
ville Water  Co.,  outlined  his  experience 
with  a  novel  aerator  wherein  the  water 
falls  onto  a  perforated  cone-shaped  dis- 
tributor on  which  are  angle  baffles.  He 
has  not  yet  had  sufficient  experience  to 
judge  of  the  efficacy  of  the  aerators  to 
remove  tastes  and  odors  due  to  micro- 
organisms. H.  F.  Ferguson,  chief  en- 
gineer, Illinois  State  Board  of  Health, 
instanced  a  case  of  a  dangerous,  pol- 
luted well  supply  being  substituted  for 
a  public  supply  because  of  objectionable 
though  innocuous  algae  growth  in  the 
latter.  R.  E.  Greenfield,  chemist  of 
the  Illinois  Water  Survey,  asked  that 
the  superintendents  send  to  the  Water 
Survey  or  State  Board  of  Health  data 
on  the  use  of  copper  sulphate  to  de- 
stroy  growth   and  chlorine  gas,   odors. 

Office  Rernrds—W .  E.  Lautz,  super- 
intendent, Pekin  water-works,  led  the 
discussion  on  office  records  and  account- 
ing which  followed  a  paper  on  "Collec- 
tions" by  E.  McDonald,  superintendent, 
Lincoln  Water  &  Light  Co.  Strong 
tendencies  were  noted  toward  systems 
which  keep  a  few  meter  readers  and  bill 
clerks  busy  continuously  rather  than  a 
large  number  rushed  at  the  cnd-of-the- 
nionth  periods.  Mr.  McDonald  has  put 
water,  gas  and  electricity  bills  of  each 
customer  on  one  sheet  of  paper. 

Irnn  Removal  —  A  hundred  supplies 
have  trouble  from  iron,  said  Dr.  A.  M. 
Buswell.  chief  of  the  State  Water  Sur- 
vey. W.  A.  Hutchins,  Freeport,  stated 
that  a  treatment  with  2  gr.  per  gallon 
of  lime  followed  by  filtration  had  been 
used  successfully  for  20  years  but  the 
sand  cemented  together  and  had  to  be 
removed  at  intervals.  Recently  the 
lime  dose  has  been  omitted  and  the 
quality  of  ad.sorption  of  the  precipi- 
tated iron  in  the  surface  of  the  filters 
left  after  incomplete  washing  was  made 
use  of  to  take  out  the  colloidal  iron. 
The  use  of  extreinely  small  quantitio< 
of  cl.'iy  to  adsorb  the  iron  and  to  pre- 
vent the  precipitation  from  sticking  to 
the  sand  is  to  be  tried  at  Freeport. 

Henry  Ringness  was  elected  chair- 
man and  G.  C.  Habermeyer  secretary 
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Colorado  Wants  Interstate  Stream 
Priorities  Protected 

Amendment  of  the  Reclamation  Act 
and  the  Water  Power  Act  to  recognize 
the  principle  of  equitable  division  of 
interstate  waters,  particularly  those  of 
the  Colorado  River,  among  the  states 
involved  is  called  for  in  a  recent  report 
to  the  Denver  Civic  and  Commercial  As- 
sociation by  a  committee  on  interstate 
streams.  L.  G.  Carpenter,  consulting 
hydraulic  engineer  was  a  member  of 
the  committee.  The  recommendations 
in  the  report  have  been  adopted  by  the 
association  and  support  of  Colorado's 
congressmen  is  to  be  enlisted. 

The  report  recites  various  difficulties 
which  have  been  encountered  in  Colo- 
rado in  the  past  when  the  federal  gov- 
ernment has  refused  to  grant  rights  of 
way  over  federal  lands  which  would 
permit  diversions  for  use  of  new  pro- 
jects within  the  state,  from  the  head- 
quarters of  the  North  Platte  feeding 
the  Pathfinder  Reservoir  and  the  Rio 
Grande  feeding  the  Elephant  Butte 
Reservoir.  Colorado  wants  to  divert 
without  subsequent  interference  some  of 
the  Colorado  River  water  through  the 
range  for  use  of  Denver  and  the  vi- 
cinity. The  amendment  to  the  Recla- 
mation and  Power  Acts  recommended 
would  provide  specificially  that  no 
water  project  constructed  by  the  gov- 
ernment and  taking  its  supply  from  an 
interstate  stream  should  constitute  a 
priority  of  right  in  respect  to  later  di- 
versions and  applications  of  water  from 
the  same  source  in  other  states. 


New  Committee  for  Bridge  Over 
The  Hooghly  at  Calcutta 

Numerous  plans  for  a  long  bridge 
with  drawspan  over  the  Hooghly  River 
at  Howrah,  just  above  Calcultta,  India, 
were  submitted  to  a  committee  some 
months  ago,  but  the  committee  arrived 
at  the  conclusion  that  a  drawspan  of 
sufficient  width  for  ocean  steamers  was 
unnecessary.  A  new  committee  has 
been  appointed  by  the  government  to 
investigate  the  situation  and  to  recom- 
mend the  type  of  bridge  best  suited 
to  the  conditions.  This  committee  in- 
cludes J.  Coates,  city  engineer  of  Cal- 
cutta, and  J.  McGlashan,  chief  engineer 
of  the  Calcutta  Port  Commission. 


Trial  of  Cement  Makers  Begins 

icontinued  from  p.  626) 
Roger  Shale,  Special  Assistant  U.  S. 
Attorney  General,  opened  the  case  for 
the  government,  sketching  the  history 
of  cement  manufacturing  in  this 
country  and  the  importance  of  the 
product  as  a  construction  material.  He 
asserted  the  government  would  en- 
deavor to  prove  there  had  been  no  com- 
petition among  manufacturers  for  years. 
Col.  Henry  L.  Stimson,  of  counsel 
for  the  defendants,  asserted  that  com- 
petition and  not  co-operation  among 
cement  makers  had  been  responsible  for 
the  apparent  similarity  of  prices  within 
certain  producing  districts.  Four  points 
on  which  the  defense  will  make  its  case 
are:  (1)  that  government  investigators 
have  found  competition  most  keen 
among  cement  manufacturers;  (2)  that 
profits,  according  to  federal  statistics, 
have  been  extremely  low — a  return  on 
invested  capital  of  7  per  cent  in  1919 
and  5  per  cent  in  1920;  (3)  that  during 
post-war  price  inflation  cement  prices 
rose  much  less  than  the  average  of  other 
commodities;  and  (4)  that  the  Portland 
Cement  Association  and  the  Cement 
Manufacturers'  Protective  Association 
existed  not  as  agencies  to  stifle  but  to 
make  more  intelligent  the  competition 
among  manufacturers  through  a  wide- 
spread dissemination  of  statistics  on 
production,  stocks  and  shipments. 

The_  defense  will  endeavor  to  show 
there  is  ample  cause  for  the  existence  of 
.identical  prices  for  a  product  which 
must  conform  to  certain  standards  as  to 
constituent  materials,  strength,  quality, 
etc.,  and  that  cement  requires  such  large 
facilities  for  storage  and  handling  that 
the  best  merchandising  is  found  through 
dealers,  which  fact  further  tends  toward 
uniformity  in  price. 


Civil  Service  Examinations 

UNITED  STATES 

For  the  United  States  civil  service 
exanmmtions  listed  below  apply  to  the 
United  States  Civil  Service  Commis- 
sion, Washington,  D.  C,  or  to  any  local 
office  of  the  Civil  Service  Commission. 

Vacancies  in  the  General  Land  Office 
Service. 

Transitman,  $120  to  $150  a  month 
and  subsistence  while  in  the  field. 
Examinations  will  be  held  May  10. 

Vacancies  in  the   Patent  Office. 

Assistant  Examiner,  $1,500  a  year 
plus  bonus  of  $20  a  month,  granted  by 
Congress.  Examinations  will  be  held 
May  10,  11  and  12  and  June  21,  22 
and  23. 


Engineering  Societies 


Calendar 


Annual  Meetings 


.NATIONAL,  FIRE  PROTECTION  AS- 
SOCIATION, Boston,  Mass.;  An- 
nual  Meeting,   Atlantic  City,   May 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  City  ;  An- 
nual Convention,  Philadelpliia, 
May  15-19. 

A.MERICAN  ASSOCIATION  OF  EN- 
GINEERS, Chicago;  Annual  Con- 
vention, Salt  Lake  City,  Utah, 
June  5-7. 

.\MERICAN  SOCIETY  OF  CIVIL, 
ENGINEERS,  New  York  ;  Annual 
Convention,  Portsmouth,  N.  H., 
June  21-22. 

.SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION, University  of  Pittsburgh  ; 
Annual  Convention.  University  of 
Illinois,   June    20-23. 


The  North  Carolina  Chapter,  A.  A.  E. 

elected  the  following  officers  at  its  an- 
nual meeting:  President,  W.  S.  Fallis; 
vice-president,  Harry  Tucker;  secretary- 
treasurer,  H.  K.  Witherspoon. 

The  Buffalo  Section,  Am.  Soc.  C.  E. 
has  elected  the  following  officers  for 
the  year:  President,  Walter  McCul- 
loh;  vice-president,  Alfred  Spire;  secre- 
tary-treasurer, John  H.  Feigel. 

The  Engineering  Council  of  Utah 
held  its  annual  banquet  at  the  Hotel 
Utah,  March  27  "  having  Herbert  C. 
Hoover  and  other  members  of  the  Colo- 
rado  River   Commission  as    guests. 

The  -4rkansas  Chapter,  A.  A.  E.,  held 
its  March  meeting  at  Bauxite,  lunching 
at    the    club   house    of    the    American 


Bauxite  Co.  and  making  a  tour  of  the 
mines  and  plant  during  the  afternoon. 

The  Wisconsin  County  Highway  Com- 
missioners' Association  elected  the  fol- 
lowing officers  at  its  recent  meeting: 
President,  Andred  Eklund;  vice-presi- 
dent, William  Hoenig;  secretary-treas- 
urer, E.  Gleason. 

The  St  Joseph  Chapter,  A.  A.  E., 
elected  the  following  officers  at  its  re- 
cent annual  meeting:  President,  Clay- 
ton 0.  Judson;  1st  vice-president,  A.  C. 
Lingley;  second  vice-president,  J.  R. 
Leslie;  secretary-treasurer,  H.  J.  Gish. 

The  Utah  Agricultural  College  Chap- 
ter, A.  A.  E.,  was  recently  established 
at  Logan,  Utah.  Officers  elected  were: 
W.  H.  Willesen,  president;  W.  T. 
Cannon,  vice-president;  and  H.  E.  Dal- 
ton,   secretary-treasurer. 

The  Washington  Post  of  the  Society 
of  American  Military  Engineers  had 
as  its  principal  speakers  at  its  recent 
meeting  held  at  the  engineer  repro- 
duction plant  in  Washington,  Col.  John 
Stewart,  president  of  the  post,  Major- 
General  Lansing  H.  Beach,  Chief  of 
Engineers,  and  Major  W.  W.  Kirby, 
Director  of  the  reproduction  plant. 
Major  Kirby  gave  a  talk  on  the  im- 
portance of  maps  in  war.  Throughout 
the  evening  the  plant  was  in  full  opera- 
tion and  upon  completion  of  the  lec- 
ture the  audience  divided  into  groups 
and  inspected  each  department  whose 
chiefs  explained  in  detail  the  various 
operations  and  processes.  More  than 
250  members  of  the  post  and  their 
guests  attended  the  meeting. 

The  San  Francisco  Section,  Am.  Soc. 
C.  E.  on  March  24  conducted  an  ex- 
cursion to  the  new  pumping  and  filtra- 
tion plant  now  under  construction  for 
the  city  of  Sacramento,  Cal.  The  party 
of  about  thirty  members  visited  the 
plant  under  the  leadership  of  Charles 
Gilman  Hyde,  consulting  engineer  on 
the  work.  A  series  of  pipe  tests  con- 
ducted by  the  California  Concrete  Pipe 
Manufacturers'  Association  was  also 
witnessed. 


Personal  Notes 


F.  L  A  V  I  s  has  recently  returned  to 
New  York  from  Bolivia  where  he  has 
been  engaged  as  consulting  engineer  to 
the  Bolivian  Government  and  the  Ulen 
Contracting  Corp.  in  connection  with 
railway  projects  including  the  line  from 
Atoche  to  La  Quiaca. 

Harvey  Fuller,  city  engineer 
of  Chatham,  Ont.,  has  been  appointed 
city  manager.  He  will  continue  to  act 
as  city  engineer. 

George  H.  R  o  w  e,  assistant  engi- 
neer of  the  board  of  public  utilities  of 
Los  Angeles,  Cal.,  has  been  appointed 
assistant  engineer  with  the  California 
State  Road  Commission.  He  was  for- 
merly instructor  in  engineering  at  Le- 
land"  Stanford  Jr.  University  and  at 
the  Colorado  School  of  Mines. 

Guy  C.  M  c  G  e  e  and  Chas.  B. 
Smith  have  opened  offices  in  Boise, 
Idaho,  for  the  practice  of  engineering, 
specializing  in  irrigation,  drainage  and 
municipal  projects.  Both  have  been 
identified  with  this  class  of  engineering 
work  in  the  We.st  for  many  years. 
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L.  O.  Marden,  formerly  bridge 
engineer  for  the  state  highway  com- 
mission, Bismarck,  N.  D.,  has  been 
appointed  engineer  for  the  Worcester 
Consolidated  St.  Ry.  Co.,  Milford,  Attle- 
boro  &  Woonsocket  St.  Ry.  Co.,  Inter- 
state Consolidated  St.  Ry.  Co.  and  the 
Attleboro  Branch  Ry.  Co.,  with  head- 
quarters at  Worcester,  Mass. 

Robert  Winkler,  for  21  years 
director  of  the  technical  service  of  the 
Swiss  Federal  Railways,  has  retired 
because  of  ill  health.  He  was  vice- 
president  of  the  Swiss  section  of  the 
permanent  commission  which  organized 
the  Berne  International  Railway  Con- 
gress in  1910. 

Frank  D.  Danielson,  for- 
merly assistant  manager  of  Glencoe, 
111.,  has  been  appointed  village  man- 
ager of  Hinsdale,  111. 

Horace  Boyott,  for  three  years 
engineer  of  Brazos  County,  Tex.,  has 
resigned  to  become  assistant  engineer 
of  Jefferson  County  with  headquarters 
at  Beaumont,  Tex. 

David  B.  Miller  has  been 
appointed  city  engineer  of  Michigan 
City,  Ind.,  succeeding  D.  C.  Ford,  who 
retired  to  enter  private  practice. 

James  C.  Adams,  deputy  city 
engineer  of  Binghamton,  N.  Y.,  has 
resigned  to  become  consulting  engineer 
for  Stento  &  Serifina,  contractors, 
Binghamton,  N.  Y. 

M.  C.  Erwin,  sanitary  engineer  of 
the  state  bureau  of  sanitary  engineer- 
ing, Tex.,  has  resigned  to  become  city 
engineer  and  sanitarian  of  Port 
Arthur,  Tex. 

Thomas  Colin,  superintendent 
of  the  water  department  at  Caledonia, 
N.  Y.,  has  resigned  to  engage  in  busi- 
ness for  himself. 

H.  L.  Albert,  civil  engineer. 
Green  Bay,  Wis.,  has  been  appointed 
city  engineer  of  Seymour,  Wis. 

H.  R.  F.  H  E  L  L  A  N  D,  who  entered 
an  engineering  partnership  with  his 
father  in  San  Antonio  early  this  year, 
has  been  made  assistant  sanitary  engi- 
neer for  the  State  Board  of  Health,  Tex. 

W.  W.  Harmon  has  been  ap- 
pointed city  engineer  and  ex-officio 
superintendent  of  streets  of  Oakland, 
Cal.,  succeeding  George  Mattis. 


Business  Notes 


j  The  Chain  Belt  Co.,  Mil- 
Iwaukee,  Wis.,  has  announced  the 
appointment  of  G.  F.  Sherratt  as  man- 
ager of  the  Pittsburgh  office. 

A.  W.  Bowie  and  J.  J.  Lydon. 

connected  for  the  last  twcntv-five  yea  is 

with    Wcstinghouse,    Church,    Kerr    & 

<~".    and    Dwight    P.    Robin.son    &    Co.. 

successors,    have    resigned     and 

nizcd     the     construction     firm     of 

'  ic,    Lydon    &    Co.,    with    offices    in 

Chicago.     Mr.  Bowie  has  been  in  charg'' 

of  the  design  and  construction  of  .shop?, 

office   buildings    and    power    plants    for 

the  Missouri  Pacific  Ry.  Co.,  Crane  Co., 

The   Armour    I,eather    Co.   and    others. 

Mr.  Lydon  superintended  the  construc- 

■.ion  of  the  Government  nitrate  plant  at 

Muscle     Shoals,     embarkation     c-mps 

iStuart  and  Hill,  and  various  facilities 

'  »t    Newport    News.      W.    G.    B  i  E  R  D, 


president  of  the  Chicago  &  Alton  R.R. 
Co.,  has  accepted  the  presidency  of  the 
new  organization. 

Henry  S.  Day,  engineer  of  equip- 
ment, Kansas  City  Ry.  Co.,  has  been 
made  vice-president  in  charge  of  pro- 
duction of  Smith  &  Sons  Manufactur- 
ing Co.,  builders  of  road  machinery. 
Previous  to  the  war  he  was  with  San- 
derson &  Porter. 

E.  D.  B  A  R  s  T  0  w,  sanitary  engi- 
neer, and  G.  E.  McCurdy,  former 
manager  of  the  Akron  branch  of  the 
Morris  Knowles  Engineering  Co.,  Inc., 
have  formed  an  engineering  partner- 
ship with  offices  in  Akron. 

The  D  r  e»s's  e  r  -  M  i  n  t  o  n  Co., 
construction  engineers,  has  been  organ- 
ized in  Cleveland,  Ohio,  by  F.  J.  C. 
Dresser  and  J.  H.  Minton.  Mr.  Dresser 
had  been  with  the  Chicago  &  North- 
western for  a  number  of  years,  and  also 
with  the  Pennsylvania  and  New  York 
Central  Railroads  in  charge  of  construc- 
tion. Mr.  Winton  was  formerly  senior 
assistant  engineer  in  the  office  of  the 
chief  engineer  of  construction,  Penn- 
sylvania Lines  West. 

Alfred  C.  Anderson  and 
George  A.  Spooner  have  formed  a  part- 
nership for  the  practice  of  engineering 
and  architecture  under  the  firm  name 
of  Anderson  and  Spooner,  with  offices 
at  Council  Bluffs,  Iowa. 

Perry  K.  Miller  and  Crosby 
J.  McMlFFERT  have  opened  an  office  in 
Montclair,  N.  J.,  for  the  practice  of  civil 
engineering.  Both  Mr.  Miller  and  Mr. 
McGiffert  had  been  connected  with  the 
engineering  department  of  tlie  town 
of  Montclair  for  several  years. 

The  Koehring  Co.  of  Canada, 
Ltd.,  has  been  organized  in  Toronto  to 
handle  Koehring  mixers,  pavers,  cranes, 
and  other  construction  and  industrial- 
plant  equipment. 

Equipment  and 
Materials 

A  Self-Contained  Small  Hoist 

A  self-contained,  portable  hoist  dif- 
ferent from  small  hoists  heretofore 
available  has  been  developed  by  the 
Treadwell  Engineering  Co.  of  Easton, 
Pa.  This  hoist  is  wholly  enclosed  in  a 
steel  casing,  mounted  on  a   J-in.  steel 


Kiif  |ijaif.  iiir  uiNi  lasting  forms  the 
support  for  the  drums  and  gear  shaft 
bearing  which  are  steel  castings  fitted 
with  renewable  bronze  bushings  and 
lubricated  from  a  wasto-packed  oil  res- 
ervoir. 

The    controller    box    and    resistance 
panel  arc  mounted  on  the  exterior  of 


the  casing.  All  other  mechanism  and 
the  motor  are  entirely  enclosed.  The 
hoist  has  a  clutch  manipulated  by  a 
lever  at  the  operator's  end  of  the  hoist. 
Control  of  the  load  is  effected  by  a 
powerful  band  brake  whose  controlling 
hand-lever  is  normally  latched  in  an 
"off"  position,  allowing  the  hoist  drum 
to  run  free.  A  removable  door  or  cover 
is  provided  on  the  top  of  the  casing 
to  give  easy  access  to  the  mechanism 
within.  The  8  x  12-in.  drum  has  a 
capacity  of  1,500  ft.  of  i-in.  wire  rope 
and  the  rated  hoisting  capacity  of  1,500 
lb.  at  a  speed  of  100  ft.  per  minute. 
The  motor  is  5  hp.,  operating  at  1,200 
r.p.m.  The  hoist  measures  2  x  2  x  4  ft. 
5  in.  over  all. 


Motor  for  Operating  Hand  Hoists 

A  motor  which  can  be  hung  in  the 
bight  of  the  operating  chain  of  a  hand 
hoist  and  which  will  overhaul  1.38  ft.  of 
chain  per  minute  and  furnish  a  chain 
pull  of  130  lb.  has  been  put  on  the 
market  by  the  New  Jersey  Foundry  & 
Machine  Co.,  New  York  City.    The  ap- 


pliance gives  a  load-lifting  speed  ap- 
nroximatcly  four  times  that  obtainabk- 
ny  handpowcr  and  requires  but  one  man 
for  operation.  Current  may  be  sup- 
plied by  a  flexible  conductor  connected 
to  convenient  sockets  or  suspended 
from  the  hoist  if  it  is  more  desirable 
to  bring  the  feeders  to  that  point.  The 
machine  balance  itself,  weighs  about 
160  lb.  and   is  easily  handled. 


Out-of-the-Ordinary 
Trade  Publications 

A  fiOO-pagp  book  of  views  and 
brief  descriptions  of  rcinforced-concrete 
structures  has  been  published  under 
the  title  of  "Hennel)i(|ue  Ferro-Con- 
crete"  by  L.  G.  M  <>  n  c  h  e  i.  &  Par  t 
NERS,  3R  Victoria  St.  London,  Eng- 
land. The  volume  is  a  valuable  one  for 
students  and  others  interested  in  know- 
ing the  variety  of  uses  made  in  Europe 
of  reinforced  concrete. 

Cacium  chloride  as  a  material  for 
laying  dust  on  gravol  roads  and  for  de- 
laying frost  nrtion.  and  is  a  curinir 
agent  on  concrete  road  construction  is 
discussed  in  "How  to  Maintain  Roads" 
published  by  the  Dow  Chemical 
Co.,  Midland,  Mich. 

Cast-iron  pipe  and  fittings  are  cata- 
logued in  a  125-pago  leather  bound 
hook  published  by  the  Lynchburg 
Foundry  Co.,  Lynchburg,  Va. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Rapid-Fire  Survey  of  Business  Conditions 


Common  labor  on  road  work  aver- 
aged 28c.  per  hour  for  the  entire  coun- 
try in  February,  according  to  the 
Bureau  of  Public  Roads  of  the  Depart- 
ment of  Agriculture.  The  range  was 
1.3@20c.  in  the  South,  25@30c.  in  the 
Middle  West,  and  4.5c.  in  the  Pacific 
States.  Teams  without  drivers  ranged 
from  24@42c.  per  hour. 

Common  labor  on  all  construction 
averaged  43c.  per  hour  for  the  United 
States  in  both  February  and  March,  ac- 
cording to  News-Record  reports.  The 
range  was  15@30c.  in  the  South,  47J@ 
62ic.  on  the  Coast,  40@72|c.  in  the 
Middle  West,  35@75c.  in  the  East. 
Highest  rates  are  in  New  York  and 
Chicago. 

Retail  cost  of  food,  Feb.  15  to  Mar. 
15,  declined  as  follows:  Manchester,  4 
per  cent;  Baltimore,  Bridgeport,  New- 
ark, New  Haven,  New  Yoi'k,  Richmond 
and  Washington,  3;  Milwaukee,  2; 
Denver,  1.  The  decline  over  the  last 
twelve  months  ranges  from  26  per  cent 
in  Denver  to  51  per  cent  in  Richmond. 

Cost  to  build  a  residence  is  over  70 
•T3r  cent  higher  than  in  1914,  according 
to  Charles  Cason,  director  of  public  re- 
lations of  the  Chemical  Bank  of  New 
York.  A  7-room,  30  x  34  ft.,  2-story 
frame  house,  contents  29,100  cu.ft., 
floor  area  2,640  sq.ft.,  costing  $5,529  in 
1914,  rose  to  $12,815  in  1920,  and  now 
costs  $9,502.  A  2-story  colonial  house, 
8  rooms  (2  attic  rooms),  23  x  41  ft., 
25,315  cu.ft.,  2,530  sq.ft.,  costing  $4,176 
in  1914,  rose  to  $9,767  in  1920,  and  now 
costs  $7,374. 

Building  permits  in  March,  1921  and 
1922,  issued  in  three  cities  were: 


per     cent     capacity.       February     pro- 
duction was  at  47.2  per  cent. 

Foreign  exchange  active,  with  ster- 
ling at  $4.41  and  the  Canadian  dollar 
nearly  98  cents. 

Bond  issues  offered  to  investors  in 
the  New  York  market  this  week  ag- 
gregated $111,912,500,  the  largest 
week's  total  since  the  first  part  of 
March,  according  to  the  Times.  The 
continued  ease  of  the  money  markets 
and  the  strength  of  old  bonds  in  the 
open  market  turned  the  attention  of  in- 
vestors to  the  new  securities,  and,  prac- 
tically without  exception,  they  were 
fully  subscribed,  investment  brokers 
reported.  The  bonds  were  divided  into 
the  following  groups: 


so  continue  until  the  sources  of  Federal 
revenue  by  taxation  are  more  widely 
diffused.  As  long  as  the  representa- 
tives in  Congress  of  forty-three  states, 
whose  citizens  pay  but  little  of  the 
taxes,  can  commit  the  Government  to 
expensive  enterprise,  and  send  the  bill 
to  the  five  states  which  pay  the  bulk 
of  the  taxes,  it  can  scarcely  be  expected 
that  men,  willing  to  experiment  with 
other  people's  money  but  not  with  their 
own,  can  be  pushed  away  from  the  Gov- 
ernment bargain  counter." 

Bituminous  prices  averaged  S2.06  per 
ton  at  the  mines  for  the  week  of  Apr. 
3,  which  is  71  per  cent  higher  than  be- 
fore the  war,  according  to   'Coal  .Age." 


State  and 

Foreign 

Public  utility 
Railroad.  .  .  , 
Land  Bank.  . 


pal. 


Columbus....  622  520  $1,294,500  $971,910 
Los  Angeles..  4,241  2,911  10,864,829  6,915,216 
Tacoma 401         444  301,431        361,935 

27,839  apartments  are  under  con- 
struction in  New  York,  according  to 
the  Tenement  House  Commission.  The 
number  of  rooms  is  107,054;  the  cost, 
$120,462,500. 

Immigration  aggregated  226,841  from 
July  1,  1921,  to  Feb.  28,  1922;  emigra- 
tion,  152,649.     Following   are  some   of 
the  figures: 
Race   or  People            Immigrant  Emigrant 

English      19,301  6.349 

French     8,536  2.046 

German     21,400  3,798 

Hebrew     41,689  516 

Irish     10,363  1.561 

Italian    (north)     5,747  5,365 

Italian    (south)     33,776  37,301 

.Scandanavian      9,789  2^888 

Bank  Business    totaled  $9,166,000,000 

in  the  week  ending  April  5,  which  was 
J6  per  cent  greater  than  the  pi'eceding 
week,  or  the  same  week  of  1921.  This 
-an  be  accounted  for  partly  by  end-of- 
month  and  end-of-quarter  settlements 
effected  March  31. 

Steel  production  for  March  totaled 
2,370,751  tons  of  ingots,  which  is  at  the 
rate  of  33,787,400  tons  per  year,  or  64.3 


Total. 


$10,757,000 

23,700,000 

14,955,000 

60.000,000 

2,500,000 

$111,912,500 

The  largest  single  issue  was  of  $60,- 
000,000  refunding  and  improvement 
mortgage  5s.  of  the  New  York  Central 
Railroad  Company,  offered  by  a  bank- 
ing sjTidicate  at  94i,  to  yield  approxi- 
mately 5.30  per  cent.  The  bonds  ma- 
ture in  91  years  and  are  redeemable  as 
a  whole,  but  not  in  part,  after  Oct.  1, 
1951,  at  105.  Bankers  reported,  when 
the  books  closed,  that  there  had  been 
about  three  applicants  for  every  bond. 
Allotments  were  made  on  a  30  per  cent 
basis,  and  trading  in  the  bonds,  on  a 
when-issued  basis,  has  been  at  a  slight 
advance  over  their  offering  price. 

Largest  tax-paying  States  of  the 
country  were  Illinois,  Massachusetts, 
New  York,  Ohio  and  Pennsylvania  pay- 
ing 60  per  cent  of  the  total  corporation 
tax  of  the  United  States  in  1916;  63.3  per 
cent  in  1917;  63.7  per  cent  in  1918.  The 
same  five  States  paid  in  1916  personal 
taxes  amounting  to  72.2  per  cent  of  the 
total  personal  tax  of  the  country;  66.6 
per. cert  in  1917  and  63.2  per  cent  in 
1918    (Nat.  Lumber  Mfrs.'  Assn.). 

PERCENTAGE   OF  TOTAL  UNITED   STATES 

TAX  RETURNS 

Corporation  Tax     Personal  Income    Tax 

1916      1917         1918        1916  1917      1918 

ni....      8.74     10.23       8.82       6.31  7  02       7.50 

Mass.      5.21       6.40      8.68       6.28  6  47       7.20 

N.Y..  25.88      18.42     25,56     44.96  36.96     31.40 

Ohio..      7.20     10.18       8.46       4.45  4  59       4.89 

Penn..  12  97  18.10   12.19   10.16  11.53  12.22 

Total  60.00     63.33     63.71     72.16     66.57    63.21 

Federal  taxation  is  a  problem  of  ut- 
most importance  to  the  lumber  indus- 
try said  Wilson  Compton,  Secretary 
and  Manager  of  the  National  Lumber 
Manufacturers  Association,  in  his  an- 
nual report,  Apr.  5.  Its  general  im- 
portance was  also  indicated:  "That 
this  problem  is  not  yet  solved  is  ap- 
parent when  the  citizens  of  five  states, 
having  less  than  one-third  of  the  repre- 
sentation in  Congress  and  one-tenth  of 
the  total  vote  in  the  Senate,  pay  two- 
thirds  of  the  Government's  revenue 
from  taxation.  It  can  be  expected  that 
the  incentive  to  economy  in  Federal  ex- 
penditures win  be  inadequate,  and  will 


Painting  Trade  in  Chicago 
on  Non-Union  Basis 

Refusal  of  the  painter's  union  in 
Chicago  to  accept  the  required  wage 
cut  and  eliminate  certain  unfair  and 
arbitrary  restrictions  indicated  by 
Judge  Landis  has  resulted  in  that 
trade  being  declared  open  shop  by  the 
Citizens  Committee  to  Enforce  the 
Landis  Award.  The  painters  had  a 
contract  to  March  31  which  the  com- 
mittee did  not  disturb  until  expiration. 
About  600  men  struck  and  are  being 
replaced  by  painters  furnished  by  the 
committee. 

Eleven  trades  comprising  6,600 
craftsmen  are  now  operated  under 
non-union  conditions.  Nearly  one-half 
are  carpenters,  with  the  number  of 
laborers,  sheet  metal  workers,  plumb- 
ers and  painters  following  in  the  order 
named. 

Nearly  650  jobs  valued  at  $30,500,000 
are  going  ahead  under  the  Landis 
award  and  building  is  progressing  as 
expeditiously  as  at  any  time  in  the  last 
five  years.  Some  remarkable  results 
have  been  accomplished  according  to  T. 
E.  Donnelley,  president  of  the  citizens 
committee.  There  has  been  no  graft. 
Any  man  can  undertake  to  get  a  build- 
ing done  on  time  and  be  assured  fhat 
there  will  be  no  stoppage. 


Opportunities  for  Steei  Sales 
in  Canada 

A  considei-able  amount  of  new  con- 
struction which  would  involve  the  use 
of  steel  is  being  contemplated  by  the 
Canadian  government  accox'ding  to  a 
recent  report  to  the  Department  of 
Commerce  by  the  vice-consul  at  Quebec. 
The  chief  engineer  and  director  of 
railways  of  the  Province  of  Quebec  has 
stated  that  for  "'^22  a  substantial 
numbei"  of  new  bridge  projects  are 
being  planned.  Cost  of  the  55  iDridges 
now  under  construction  totals  in  excess 
of  $1,000,000.  Seven  bridges  are  to  be 
built  this  season.  The  steel  necessary  to 
build  them  aggregates  3,500  tons. 

Only  two  railway  projects  are  planned 
for  this  year.  The  first,  which  is  under 
construction,  is  a  70-mile  colonization 
road  of  the  Interprovincial  and  James 
Bay  Ry.  The  second  is  the  Quebec- 
Chibougamou  Ry.  through  Lake  St. 
John.  This  will  be  a  first  class  road 
using  a  100-lb.  rail. 
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Production  and  Materials  Stocks  in  Ten  Cities 

Increased  Steel  and  Lumber  Output — Quick  Mill  Shipments  of  Steei — 
Lumber  Demand  5  Per  Cent  Above  Normal 


Steel — The  present  annual  rate  of 
steel  ingot  production  is  estimated  at 
33,000,000  tons  as  compared  with  a 
rate  of  29,000,000  tons,  one  month  ago. 
Production  now  stands  around  70  per 
cent  of  capacity  and  represents  a  rate 
somewhat  higher  than  the  average  ton- 
nage rate  for  either  1912  or  1913,  the 
two  best  pre-war  years  for  steel  ton- 
nage. Production  Is  particularly  heavy 
in  steel  pipe,  tin  plates,  sheets  and 
wire  nails  and  has  practically  tripled 
in  the  last  nine  months.  i  he  cuai 
strike  and  replenishment  of  stocks  prob- 


14,310.000  bbl.  for  February,  1922, 
while  11,400,000  bbl.  represented  the 
total  reserve  for  the  same  period  in 
1921. 

Brick — Information  as  of  Mar.  1  re- 
ceived from  the  Common  Brick  Manu- 
facturers Association  shows  only  83,- 
900,000  burned  brick  on  hand  as  against 
237,980  000  on  Feb.  1.  1922,  and  only 
fifty  plants  closed  down  as  compared 
with  fifty-eight  inactive  during  the 
month  preceding.  The  quantity  of  un- 
burned  brick  on  hand  indicates  that 
the    plants    being    operated    are    piling 


REPORT  ON  COMMON  BRICK  FROM 

108  YARDS 

\S  OF  MARCH  1, 

1922. 

'^ 

No.  of 

firms  re 

Plants 

Burned 

Orders 

Pri 

p 

Per  Tho> 

.sand 

Dist. 

pcrtinK 

Closed 

Bni-k  .,n 

on 

Per  The 

usand 

at  Brick 

van! 

No.      Incluflina  States  of 

down 

Hand 

Book.s 

at    Bnc 

kvard 

Feb.     1. 

1922 

1.  N.  Y.,  New  Eneland  . 

II 

10 

4.160,000 

3.983,000 

$11    00  to 

$20,00 

$11    OOt.. 

$20  00 

2.  Pa.,  N.  J.,Md.  DC, 

Del 

12 

? 

3.950.000 

32,438.000 

12  00  to 

17  00 

12   50  to 

17  00 

3.  Va.  N.CS.C.Ga.  Ha 

6 

2 

1.314,000 

1,334.000 

li)  00  to 

16  00 

10  00  to 

16  00 

4.   Mirh  .  Ohio.  W.  Va  . 

II 

6 

4,957.000 

7,915.000 

10.00  to 

16  00 

10  00  to 

16  00 

5.  Ill.Ind.Wis     

29 

9 

59.474,000 

109,230,000 

1 1   00  to 

17  00 

1 1    00  to 

17   00 

6.  Ky..  Tnnn..  Miss.,  Ala., 

Ark..  La 

II 

4 

4,577,000 

3.699,000 

8  00  to 

14  00 

8  00  to 

14   00 

7.  N.  and  S.  Dak  .  Minn., 

Neb.  la..  Kan.  Mo... 

8 

7 

220.000 

428.000 

10  50  |.. 

17.00 

1  2  00  to 

17,00 

8.  Okla..Tex.,N..M 

8 

6 

579,000 

2.135.000 

8  OOlo 

14  00 

7  50  to 

14,00 

9.  Wa-sh..    Ore.,    Mont.. 

Wjn.  Ida.,  Utah.  Col 

8 

3 

783.000 

76.000 

10  00  to 

17.50 

12.00  to 

16,00 

10,  Calif.  Ariz.,  Nev 

5 

0 

3,886.000 

5.755.000 

14. 00  to 

15.00 

14.0010 

15.00 

Total 

108 

50 

83,900,000 

156,994,000 

ably  serve  as  the  two  principal  fac- 
tors in  determining  the  present  increase 
in  steel  output.  Pig  iron  production  is 
estimated  at  a  rate  of  25,000,000  tons 
per  year,  at  the  present  time,  or  over 
50  per  cent  greater  than  production 
in  1921. 

Cement — Production   of   Portland   ce- 
ment for  the  month  of  February,  1922, 


up  stock  preparatory  to  an  active  sea- 
son; the  labor  situation  throughout  the 
country  be.ng  favorable.  In  the 
Chicago  district  which  is  the  largest 
brick  producing  center  in  the  world, 
the  deliveries  of  brick  throughout  the 
months  of  February  and  March  were 
at  a  rate  that  promises  a  season's  out- 
put   closer    to    normal    than    has    been 


pared  with  683  385,486  ft.  cut;  660,939,- 
476  ft.  shipped  and  o>-ders  for  671,747,- 
145  ft.  during  February,  1922,  Pro- 
duction for  the  week  ending  Apr.  1 
stands  at  20  per  cent  and  shipments  at 
10  per  cent  below  normal.  Lumba- 
demand  throughout  the  country  has 
reached  5  per  cent  above  normal — as 
compared  with  43  per  cent  below  nornwl 
for  the   week   ending   Dec.  31,   1921. 

New  York — Demand  for  basic  build- 
ing materials  unusually  heavy  in  March. 
Steel,  brick,  lumber,  sand,  gravel, 
crushed  stone  and  hollow  tile  all  shipped 
into  New  York  by  water.  Slowness  of 
deliveries  from  manufacturers  to  deal- 
ers, in  some  of  the  important  mate- 
rials, threatens  to  prevent  warehouses 
from  keeping  sufficiently  stocked,  in 
e.xcess  of  demand,  to  meet  the  increas- 
ing seasonal  building  activities.  Brick 
demand  exceptionally  heavy.  A  total 
of  over  16,000,000  Hudson  River  com- 
mon brick  shipped  into  the  New  York 
market  during  the  week  ending  Mar. 
31,  were  all  sold  out  by  the  following 
day. 

Minneapoli.s  -  Lumber  stocks  are 
fair'y  well  assorted  but  small;  about 
75  per  cent  of  normal  in  this  trade 
territory  (Minnesota,  the  Dakotas  and 
eastern  Montana)  and  90  per  cent  of 
normal  in  the  Twin  City  District. 
Brick  stocks  are  normal  but  lower  than 
a  year  ago. 

Los  Angeles — Plenty  of  sand,  gravel, 
cement,  brick  and  sewer  pipe;  not  on 
the  market  for  yellow  pine,  spruce, 
paving   block   and   paving   stone. 

Cincinnati — Hard  lumber  on  hand  for 
100  carloads  of  woodblock  and  can  fur- 
nish granite  block  in  any  quantity 
within  one  week.  Any  amount  of  sand 
and  crushed  boulders  on  hand;  no  pav- 
ing brick  in  stock. 

New  Orleans— About  4,000  bbl.  port- 
land   cement  consumed  weekly  as  com- 


CONDITIONS  OF  MATERIAL,S  STOCKS  IN  IMPORTANT  CENTERS 

example:  (cemeilt.  Denver.  lO.OOObhl.l;  lime  required  lor  deliverj'  of  carload  lot*  to  city  job.  example: 


Stocks  OD  hand  in  approximate  fiffi ,._ 

.\tUnta.  4  to  5  days) :  and  stocks  on  hand  in  Kenernl  i.i 
New  Orleans 


l^wpT  pip^ 


Cincinnati 
8.000  ft. 


1,000  bbl. 

(Utiea) 

(natural) 


1 2.000,000 

No  pnvmx 

brick. 


Lofl  Angeles 
PlcDly 


Atlanta 
Del.  in  4 

to  5  days 
20  to  25 

can 


Ample 
Den. .11 


I  4,000 
iveckiy. 


ms,  example 

Denver 
24  hr,  del 

local  plant 
10.000  bbl. 


brick,  N. 
Philadelphia 
Stocks  1  iw 


, Orle 
New  York 
Ennuehidel. 

24  hr 
70.000  bbl. 


Hollow  tile 

Anipl 
del 

3tr 

i«nber 

1  20.000.000 

Vel    pine 

Pleni) 

II. 

and  «pnice 
not  on 
market 

AsphJl 

300  t/in«    Mftx. 
Hflphnlt 

Slocks 
normal 
;nough 


N"  demand 
rirniy 


Normal 
Renlcni.hr 

nearby 
milU. 


Detroit 
M«xlerat« 

Local 
mills, 
.Slocks 
lighter. 

10  to  15 
cars 

MieluKan 
and  Ohio 
mills. 


I  sewer    pipe, 
Minneapolis 


Del    24  hr.  lo 
5  days. 


Depleted. 


Ample 
24  local 
yairls 


Enmieh 
y»H« 
working 


exeeedina 
supply 


16.000,000 
Rnpi.llv 
l«-inK  Kol.l 

Lnrc^  plants 
near  city; 
sliipmenis 


Refineries 
near  eiiy. 


officienl 
m  local 
yards. 


About     75    per 
cent  lA 
normal. 


according  to  the  United  States  Geo- 
loyiral  Survey,  amounted  to  4.278,000 
bbl.  as  against  4,379,000  bbl.  in  Feb- 
niary,  1921.  Cement  shipments,  how- 
ever, reached  a  toUl  of  3,285,000  bbl. 
for  February,  1922,  as  compared  with 
'',3.?1,000  bbl.  for  the  same  month  in 
1921.  Stocks  on  hand  for  the  entire 
country,  at  the  end  of  the  month  totaled 


experienced  5n  the  past  two  years.  In 
other  Inree  cen'e's  the  demand  is  above 
normal  for  this  season  of  the  year. 

Lumber — An  average  of  382  mills  re- 
porting weekly  to  the  National  Lumber 
Manufa' turers  As.^ioriation  for  the 
month  ending  Mar.  25.  .shows  720.744.- 
343  ft,  cut;  743.469,637  ft.  shipped  and 
orders  for  780,201,616  ft.  b.m.  as  com- 


pared with  .1.000  bbl.  one  month  ago. 
Stocks  sufficient  to  meet  all  demands. 
Tile  plants  operating  within  20  per 
cent  of  normal;  demand  heavy. 

Philadelphia— ricalers  stocks  of  sewer 
pipe  low.  Demand  at  this  time  better 
than  expected.  Paving  stone  and  wood 
blocks  used  in  large  quantities,  excep- 
tional     Reason      anticipated.       Cement 
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stock  sufficient  to  meet  present  demands 
only.  Brick  yards  operating  on  full 
time  but  barely  keeping  up  to  orders. 
Ten  carloads  of  hollow  tile  on  hand 
ill  taken  up  by  unfilled  orders.  Lumber 
stocks  moving  out  faster  than  they 
can  be  replenished;  demand  increasing. 
Detroit — Ample  supply  of  cement 
Available;  stocks  on  hand  show  decrease 


from  February.  Local  and  nearby  mills 
can  supply  demand  immediately.  Small 
stocks  of  asphalt  and  hollow  tile;  several 
days  required  on  large  deliveries.  Mod- 
erate supply  of  lime  and  sewer  pipe. 
Denver — Little  change  in  building 
materials  stocks  since  last  month,  with 
the  exception  of  common  brick.  Stocks 
of  this  important  material  will  be  de- 


pleted to  a  considerable  extent  during 
April. 

Birmingham — Stocks  in  general  at 
manufacturing  plants  have  been  some- 
what depleted  but  in  nearly  all  cases 
production  has  been  increased  suffi- 
ciently to  make  up  for  the  deficit.  Most 
plants  are  now  in  shape  to  take  care 
of  the  increases  in  orders. 


Weekly  Construction  Market 

'Phis     limited     price     list     is     published     Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

■*■  weekly    for    the    purpose    of    giving    cur-          Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     cities, 

rent    prices    on    the    principal    construction     can    be    had    by    noting    actual    biddings    as  The    last     complete    list    will    be    found    In 

materials,  and  of  noting  important  price  reported  in  our  Construction  News  section,  the  issue  of  April  6;  the  next,  on  May  4. 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries 

Minne-  San 

Steel  Products:                            New  York       Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montrea! 

Structural  shapes,  100  lb ?2.48          ?3.35            ?4.00         -S2.38     ?2.66  -?3.30          23.10              }53.2S       23.75 

Structural  rivets,  100  lb 3.35             3.90              5.50           -3.00       3.90  -4.45            4.50                3.75        6.50 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 2.38            3.25              3.50          —2.28      2.56  -3.32|          2. 75               3. 25        2.75 

Steel   pipe,   black,  21   to  6  in.  lap, 

discount 61%          68%            45%                 594%     61.9-5%     44%  .';8.8%''!             53%   -30.00 

Cast-ironpipe,6in.  and  over, ton...     47.30        4-42.50        48.30              43.10    —46.50  52,00          48.00          —51.00       55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40            2.39              2.25           -1-1.97       2.24  2.90            2.73                2.94        2.48 

Gravel,  f  in.,  cu.yd 1.75            1.85              2.25               2.00       1.50  2.50            2.25                1.50         l.SO 

Sand,  cu.vd 100            1.15              2.25              2.00       1.00  1.10             1.50                1.50         1.25 

Crushed  stone,  f  in.,  cu. yd 1.75            1.90              2.73               1.60       2. 25  3.50            2.25                3.00        2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft —48.00      -1-38.00          33  50        —41.00    38.00  34.75          28  00              20.00      47.00 

Lime,  finishing,  hvdrated,  ton...  15. 80@16. 80       18.00           25.00             18.00     29.00  24.00           22.00               27.00       21.00 

Lime   common,  lump,  per  bbl....      2.75@3.18        1.25             2.50                1.40       1.40  2.70             1.75                 2.75       11.00 

Coi.  .ion  brick,  delivered,  1,000.  19.40@19.90  -|-9.00  11.  IS  11.00  15.00  12.00  —15.00  14.00  16.00 
Hollow     building     tile,     4x12x12, 

block Notused           .07975          .115             .0821       .0752  .08              ....             -f-12     -1-.095 

Hollow    partition    tile     4x12x12, 

block 11120               .06525         .115             .0657   ....  .10              .108                 -11     

Linseedoil.raw,  5bbl.  lots,  gal...      -.82®. 83       -1-.90               .109             .90       +.95  -1.05            —.96                   .86         1.05 
Common  Labor : 

Commonlabor,  union,  hour 75                .35           80           SO@.SS       .561  .50®. 60 

Commonlabor,  non-union,  hour 20                .25                .72^          .40®.  50    .35@.40  .47J@.50            .50      .20®. 30 

Explanation  of  Prices — Prices  are  to  con-  Minneapolis  quotes  on  fir  instead  of  pine,  x  8  x  llj.  Prices  are  all  f.o.b.  ware- 
tractors  in  carload  lots  unless  other  quan-  Brick,  sand  and  hollow  tile  delivered.  Ce-  houses  except  C.  I.  pipe,  which  is  mill  price 
ties  are  specified.  Increases  or  decreases  ment  on  cars.  Gravel  and  crushed  store  plus  freight  to  railway  depot  at  any  ter- 
from  previous  quotations  are  indicated  by  quoted  at  pit.  We  quote  on  brown  lime  minal.  Common  lump  lime  per  180-lb.  net 
+  or  —  signs.  For  steel  pipe,  the  pre-  per  180-lb.  net;  white  is  $1.70  for  Kelly  Lumber  prices  are  to  contractors  in  yards  at 
vailing  discount  from  list  price  is  given:  Island  and  $1.55  for  Sheboygan.  Common  San  Francisco.  Lumber  price  is  for  No.  1 
45-6%    means  a  discount  of   45   and   5   per     labor  not  organized.  flr,  common. 

cent.     Charge  is  15c.  per  100  lb.  for  cutting         Denver    quotes    on    fir    instead    of    pine.  .  Seattle  quotes  on  Douglas  fir   instead   of 

reinforced   steel   into    2-ft.   lengths   or   over.     Cement    "on    tracks";    gravel    and    sand    at  ?i"f,-   „'^^,'?,"}?"   'i'',"".^!','^*'   ^^^   ^^°""'-   "^'■ 

pit ;   stone  on  cars  ;   lime,   brick,  hollow  tile  follow  buildmg  tile  delivered                    _ 

New  York  quotations  are  delivered  except     a-nd  lumber  on  job.     Tile  price  is  at  ware-  „  Montreal   quotes    on    fir   instead    of   pme, 

tiles,  which  are  "on  trucks."    Common  lump     house.       Linseed     oil.    delivered.       Common  ??"<'•  stone,  gravel  and  lump  Ume  per  ton. 

lime    per    280-lb.    net;    both   lump   and    liv-     lu^n  lime  per  180-lb    net  ^'™<'  ^""^  "'"^  ^^^  delivered;  cement,  sand. 

drated  quoted  fob    cars  New  York      Sand            f            i-                 ■         ■  gravel    and    stone,    on    siding ;    brick    f.o.b. 

gravel  and  crushed'  stone  are  quoted  along-         Atlanta,    quotes    sand,    stone    and    gravel  plant ;   steel  and  pipe  at  warehouse.     Hol- 

side  dock.     Cement  and  steel  pipe  delivered     f.^^   'on    instead    of   cu.yd.      Common    lump  low  tile  per  ft.    Cement  price  is  in  Canadian 

to  contractors  on  job.     Gravel  ready  mixed     ""2?  P*"^  180-lb.   net,  funds  (the  Canadian  dollar  stands  at  97.56 

$2  per  cu  yd                                                                     Dallas  quotes  lime  per  180-lb.  bbl.   Steel,  cents).      Bag  charge  is   80c.  per  bbl.     Dis- 

cement,    cast-iron    pipe    and    crushed    stone  count   of   10c.   per  bbl.  for   payment  within 

Chicago    quotes    hydrated    lime    in    50-lb.     f.o.b.   cars,    other  materials   delivered.  20  days  from  date  of  shipment.     Steel  pipe 

bags;  common  lump  line  per  180-lb.  net.               San   Francisco   quotes   on   Heath  tile,   6i  per  100  ft.  net 


Structural    shapes    are    quoted    in 

Denver  at  $3.30  as  against  $3.50; 
rivets  at  $4.4.5  reduced  from  $4.55 
and  reinforcing  bars  at  $3,321  as  com- 
pared with  $3.42*  per  100  lb.,  last 
week.  Mill  shipments  of  steel  shapes 
quoted  at  $2,80;  rivets  $2.10  and  bars 
$2.57J  per  100  lb. 

Pittsburgh  mill  price  of  $1.50  for 
structural  shapes  and  reinforcing  bars 
continues  to  gain  in  firmness;  plates, 
however,  are  quoted  at  $1.40@$1.50  per 
100  lb. 

Downward  tendency  in  cast-iron  pipe 
prices  in  New  York  and  Chicago; 
Minneapolis   quotes   $46.50   as   against 


Changes  Since  Last  Week 

$47  and  Seattle  $51  as  compared  with 
$52  per  ton  for  6-in.  pipe.  Atlanta 
quotes  a  rise  of  $2.55  per  ton. 

Long  leaf  yellow  pine  quoted  in  New 
York  at  $48  as  against  $49  and  in  At- 
lanta at  $38  as  compared  with  $36  per 
M.  ft.,  one  week  ago. 

Common  brick  down  50c.  in  San 
Francisco  and  up  25c.  per  1,000  in 
Atlanta.  Slight  advance  in  hollow 
tile  in  Seattle  and  Montreal. 

Lumber,  brick  and  steel  pipe  prices 
showing  upward  trend  in  Seattle 
market. 

Linseed  oil  advanced  Ic.  in  Atlanta, 
2c.  in  Minneapolis  and  declined  3c.  in 


Denver  and  8c.  per  gal.  (5-hbl.  lots)  in 
San  Francisco.  Oil  is  quoted  in  Den- 
ver at  $1.03 'per  gal.  in  iron  barrels; 
in  wooden  containers  2c.  per  gal.  extra. 

Bricklayers  have  gone  on  strike  in 
San  Francisco,  refusing  to  work  with 
non-union  men  on  the  American  or 
open-shop  plan. 

General  building  trades  strike  called 
in  Niagara  Falls,  involving  1,200  men. 
A  10-per  cent  wage  reduction,  from  the 
scale  specified  in  an  agreement  expir- 
ing Mar.  31,  1922,  was  refused  by  all 
trades  excepting  bricklayers.  The  lat- 
ter will  return  to  work  at  a  rate  of 
$1.05  per  hour. 


A  ConsolidaUon  of  Engineering  News  and  Engineering  Record JIc  Uraw-Hill   Company,   Ine. — Jajies   H.    JIoGraw,   President 

Engineering  News-Record 


DEVOTED  TO  CIVIL  ENGINEERING 
AND  CONTRACTING 


NEW  YORK,  APRIL  20,  1922 


Number  16 


Enforcing  Ethical  Codes 

FOR  years  there  has  been  felt  in  engineering  circles 
the  ijeed  for  enforcement  of  codes  of  professional 
ethics.  In  this  respect  engineers  have  lagged  behind 
the  lawyers,  the  medical  men,  and  the  architect.  The 
A.  A.  E.  has  had  an  ethics  committee  and  has  set  a 
commendable  example.  Now  the  American  Society  of 
Civil  Engineers  is  to  take  up  enforcement  in  a  more 
vigorous  way;  at  lea.st,  we  so  interpret  the  action  of  the 
Dayton  meeting  of  the  Board  of  Direction  in  authoriz- 
ing a  Standing  Committee  on  Professional  Conduct. 
The  profession  can  make  itself  in  the  eyes  of  the  public 
whatever  it  chooses.  If  it  be  jealous  of  its  standing, 
if  it  be  strict  with  its  discipline,  the  public  will  be  sure 
to  feel  the  reflex  and  appraise  the  engineer  accordingly. 

Strengthening  Its  Technical  Life 

LAST  WEEK  we  commended  highly  the  spirit  of  the 
-/  Dayton  meeting  of  the  American  Society  of  Civil 
Engineers.  But  the  Dayton  event  signifies  even  more  to 
the  society,  for  it  marked  in  the  Board  of  Direction 
meeting  another  step  in  strengthening  the  society's 
technical  life.  Two  new  technical  committees  were  or- 
ganized, five  special  research  committees  authorized  and 
a  by-law  introduced  looking  to  the  organization  of  tech- 
nical divisions  of  the  society.  All  of  this  is  most  hope- 
ful. It  gives  promise  of  directing  the  great  energies  of 
the  society  toward  the  development  of  the  science  and 
art  of  engineering  and  the  technical  advancement  of  its 
member.s. 

A  Forward  Step 

ALONG  forward  step  has  been  taken  in  New  York 
State  by  the  enactment  of  a  law  providing  that 
health  officers  shall  be  appointed  for  four-year  terms  and 
shall  not  be  removed  except  on  charges.  The  same  rule 
might  well  be  made  country-wide  in  application  and 
extended  to  other  municipal,  to  county  and  state  officials 
where  adequate  civil  service  regulations  do  not  already 
govt-rn  appointments  and  removals. 

Ten-Year  Municipal  Programs 

RI'.PEATEDLY  we  have  urged  that  every  city  adopt 
a  municipal  program  of  public  works  improvement 
extending  over  a  .series  of  years.  The  period  would 
vary  with  the  .size  of  the  city.  A  10-year  period  wf/uld 
be  none  too  long  for  a  city  of  large  size  and  many 
improvements  in  hand  and  to  come.  Such  a  program 
and  perio<l  were  advocated  by  Robert  Hoffman,  city  engi- 
neer of  Cleveland,  Ohio,  before  a  recent  mictiiig  of  the 
Cleveland  Engineering  Scx;iety.  Presumably  Mr.  Hoflf- 
nian  and  some  of  his  associates  have  long  worked  to  a 
program,  but  to  ensure  a  reasonable  degree  of  adherence 
to  a  municipal  program  formal  official  sanction  and  the 
support  of  public  opinion  are  essential. 


The  Navy  Bill 

TO  JUDGE  by  the  noise  from  the  House  of  Repre- 
sentatives one  would  think  that  a  "big-navy"  lobby 
were  at  work  in  Washington.  As  a  matter  of  fact 
those  who  want  Congress  to  appropriate  enough  money 
for  an  enlisted  personnel  (including  appi'entices)  of 
96,000  merely  want  the  United  States  to  maintain  its 
quota  in  the  5:5:3  naval  ratio  agreed  upon  at  the  Wash- 
ington Limitation  of  Arms  Conference.  Sentiment  in 
this  country  doubtless  favors  small  armaments,  but 
sentiment  also  favors  the  United  States  playing  its  role 
so  that  it  will  be  respected  and  that  it  will  be  a  factor 
in  the  next  naval-limitation  conference,  even  as  it  was 
in  the  last.  We  took  the  lead  in  the  last  conference 
because  we  had  a  hand  full  of  trumps  and  could  play  as 
long  as  anyone  else.  Our  strength  was  well  up  to  that 
of  the  greatest.  But  if  we  now  cut  our  navy  down  to 
3  in  the  ratio,  instead  of  the  5  we  are  entitled  to,  we 
shall  have  a  weak  hand  and  cannot  foi'ce  the  play. 
In  order  to  bring  about  further  reduction  later  it  is 
necessary  to  keep  our  navy  right  up  to  where  it  was 
placed  by  the  Washington  conference. 

British  and  American  Vehicle  Taxes 

IX  HIS  recent  presidential  address  before  the  Insti- 
tute of  Transport,  Sir  Henry  Maybury.  director  of 
roads.  Ministry  of  Transport,  cited  figures  on  the  num- 
ber of  motor  vehicles  and  the  revenue  derived  from  them 
which  are  decidedly  timely  when  compared  with  similar 
.statistics  for  the  United  States.  On  Aug.  31,  1921,  the 
number  of  motor  vehicles  for  which  licenses  were  in 
force  in  Great  Britain  was  approximately  870,782.  The 
gross  receipts  from  motor  licenses  in  Great  Britain 
totaled  £9,276,628.  Figuring  the  British  pound  at  its 
normal  rate  of  exchange  ($4.86)  we  find  that  British 
motor  vehicles  last  year  paid  an  average  fee  of  $52. 
Statistics  collected  by  the  U.  S.  Bureau  of  Public  Roads, 
as  already  reported  in  this  journal,  shorwed  that  on 
Dec.  31,  1921,  there  were  10,448,632  motor  vehicles  in 
the  United  States,  from  which  the  revenue,  in  1921, 
amounted  to  $122,478,654,  an  average  contribution  per 
vehicle  of  slightly  less  than  $12.  In  other  words,  the 
individual  British  motor-vehicle  owner,  due  to  the 
higher  scale  of  fees  in  force,  contributes  annually 
toward  road  work  more  than  four  times  as  much  as  the 
American  owner.  The  mere  fact  that  Great  Britain  has 
such  high  taxes  does  not  indicate  that  they  would  bo 
proper  under  our  conditions.  However,  the  British  view 
is  at  least  suggestive  of  that  which  this  journa'  has 
before  urged,  namely,  that  all  states  which  are  below 
the  level  suggested  in  the  proposed  uniform  motor 
vehicle  law  ought,  as  soon  as  possible,  rai.se  their  fees 
1o  these  figures.  Taxes  as  high  a.s  those  in  Britain, 
however,  would  undoufitedly  act  as  a  very  considerable 
check  to  the  increase  of  automobile  sales  in  the  United 
States. 
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Sensationalism  vs.  Judicial  Inquiry 

REMARKABLE  is  the  contrast  in  the  amount  of  pub- 
.  licity  given  hearings  conducted  by  the  Lockwood 
Committee  into  housing  evils  in  New  York  City  and  the 
actual  criminal  trial  there  of  a  group  of  Eastern  cement 
manufacturers.  Unquestioned  sensationalism  character- 
ized the  former  and  dignified  examination  of  fact,  the 
latter.  The  legislative  committee  accomplished  much  in 
the  expose  of  certain  evils  and  in  securing  the  indict- 
ment, trial  and  conviction  of  guilty  individuals,  agen- 
cies and  corporations  responsible  for  increasing  in  one 
manner  and  another  building-construction  costs  in  and 
near  New  York  City.  It  is  all  too  obvious,  however, 
that  the  methods  pursued  by  the  committee's  counsel 
were  hyper-sensational.  The  accounts  bore  strong  evi- 
dence of  that.  The  press  table  was  always  crowded  and 
the  news  of  the  investigations  was  difficult  to  keep  oft 
the  front  page. 

Now  the  trial  of  forty-four  individuals  and  nineteen 
corporations  on  a  charge  of  conspii-acy  and  restraint  of 
trade  has  been  in  progress  for  about  ten  days.  Yet 
there  are  always  seats  in  the  court  room  and  the  press 
table  is  practically  deserted.  This  is  all  the  more  notable 
because  the  public  interest  is  actually  more  affected  by 
a  criminal  trial  than  by  an  investigation  before  a  body 
that  is  not,  in  itself,  vested  with  either  legislative  or 
judicial  power.  Comparing  these  two  situations  it  is 
safe  to  say  that  the  public  that  became  so  familiar  with 
such  opprobrious  terms  as  "Hettrickism"  and  "Brindel- 
lism,"  and  read  every  day  the  most  minute  details  of 
the  activities  of  the  meanest  union  business  agent,  will 
know  few  details  of  the  criminal  trial  that  affects  a 
group  selling  a  building  material  with  a  yearly  market 
value  in  excess  of  $250,000,000,  except  that  the  trial 
has  begun  and  that  a  verdict  has  been  reached. 

As  Engineering  Neivs-Record  said  a  year  ago  it  is 
well  that  the  facts  concerning  the  operations  of  the 
cement  companies  be  laid  bare.  The  stigma  should  be 
removed  from  their  operations  if  the  facts  warrant  it: 
they  should  pay  the  penalty  if  found  guilty  of  the  indict- 
ment they  are  under.  In  the  meantime  the  public  that 
is  interested  may  get  the  facts;  facts  clarified  by 
cross-examination  and  evidence  for  the  defense,  which 
were  not  permitted  in  the  recent  inquisition.  After  the 
fetid  atmosphere  of  a  Lockwood  Committee  investiga- 
tion the  cool  breeze  of  a  federal  courtroom  is  refreshing. 


Publicity  for  Statistics 

To  ONE  impatient  for  results  there  was  an  unsatis- 
factory conclusion  to  Secretary  Hoover's  conference 
with  trade  associations.  The  accomplishments  did  not 
go  beyond  an  airing  of  their  views  on  statistical  activi- 
ties by  trade-association  executives  and  an  offer  by  the 
Department  of  Commerce  to  help  if  the  trade  associa- 
tions desired  its  assistance.  However,  one  can  readily 
understand  why  there  was  not  more  conclusive  action. 
The  Department  of  Commerce  has  no  power  under  the 
law  to  force  its  will  i-egarding  statistical  activities  upon 
trade  associations,  nor  does  it  desire  to  exert  any  pres- 
sure. It  would  have  helped,  though,  had  there  been 
means  of  determining  how  many  of  the  associations 
represented  were  favorable  to  clearing  statistics 
through  the  government. 

Without  a  doubt  the  expressions  favorable  to  publicity 
carried  conviction  to  some  who  were  "on  the  fence." 


Nor  could  there  be  doubt  of  the  anxiety  of  the  associa- 
tion executives  who  spoke  at  the  meeting  nor  of  their 
belief  that  in  publicity  lies  the  means  of  security. 
Mr.  Hoover's  remark,  "Why  skate  on  thin  ice  or  stay  in 
the  twilight  zone,"  drove  home  to  the  mark  in  an 
impressive  way. 

The  actual  results  from  the  meeting  remain  for  the 
future  to  unfold,  but  we  strongly  hope  that,  for  the 
benefit  of  American  business  and  of  the  American  pub- 
lic, there  will  be  generous  response  to  the  department's 
offer  to  serve  as  a  clearing  house  for  trade  figures. 
Widespread  acceptance  of  the  offer  would  help  to  regain 
whatever  of  public  confidence  the  trade  associations 
have  lost. 


Charting  the  Business  Course 

THE  widespread  feeling  of  business  men  that  the 
government  should  define  for  them  in  a  positive  way 
what  business  procedures  are  legal,  received  strong  en- 
dorsement at  Secretary  Hoover's  conference  last  week 
with  trade  association  executives.  Chairman  Gaskill  of 
the  Federal  Trade  Commission  and  Senator  Edge  both 
declared  for  a  positive  expression  by  the  government 
regarding  those  things  that  business  should  be  allowed 
to  do. 

The  carrying  out  of  a  plan  of  this  sort  is  neither 
revolutionary  nor  difficult,  nor  does  it  commit  the  gov- 
ernment to  unchangeable  precedents  which  might,  due 
to  change  in  the  public  temper  or  the  methods  of  con- 
ducting business,  put  actual  practice  out  of  harmony 
with  the  times.  It  would  be  well  to  set  up  a  commission 
to  which  individual  businesses  and,  particularly,  associa- 
tions of  business  men  could  submit  plans  of  procedure. 
If  the  commission  should  determine  that,  in  its  judg- 
ment, these  practices  were  not  in  contravention  of  the 
law,  it  would  issue  a  certificate  permitting  their  use. 
Such  certificates  should  be  revocable  at  any  time,  such 
revocation  being  the  only  penalty,  if  it  could  be  con- 
strued a  penalty,  attaching  to  the  use  of  the  practices 
covered.  In  other  words,  a  business  man,  corporation 
or  association  could  not  be  prosecuted  for  having  fol- 
lowed plans  that  had  been  approved  by  certificate  of  the 
commission. 

By  some  such  mechanism  business  Could  proceed  with 
confidence.  This  is  little,  indeed,  to  demand  from  Con- 
gress, particularly  in  view  of  the  fact  that  labor  and 
the  farmer  have  had  themselves  exempted  in  large 
measure  from  the  applications  of  the  Sherman  Act. 
Business  does  not  ask  for  itself  any  modification  of  the 
anti-trust  law.  It  merely  asks  that  the  government 
shall  assume  a  positive  attitude  and  assist  business  men 
in  charting  a  legal  course. 


Parks  Functionally  Designed 

THAT  public  parks  are  designed  to  serve  specific 
public  needs  and  should  b6  held  inviolate  from  all 
encroachments  is  a  principle  well  known  to  park  design- 
ers and  some  portion  of  the  public  to  whose  use  parks 
are  dedicated.  But  sooner  or  later  every  part  requires 
defense  from  invasion.  The  defense  is  usually  all  the 
harder  because  the  would-be  invaders  have  some  most 
worthy  object  which  would  be  saved  expense  or  be 
helped  otherwise  by  the  provision  of  a  free  site  for  a 
public  or  semi-public  building  or  for  some  temporary- 
exhibition. 
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Central  Park  in  New  York  City  has  to  be  constantly 
defended  against  such  invasions.  The  latest  proposal  to 
use  Central  Park  comes  from  an  organization  devoted 
to  members  of  a  profession  so  closely  allied  to  landscape 
art  as  to  cause  wonder.  The  National  Sculpture  Society 
seeks  the  use  of  space  north  of  the  Metropolitan  Art 
Museum  for  an  exhibit  of  outdoor  sculpture  next 
autumn.  Such  an  exhibit  would  be  less  of  an  invasion 
than  many — perhaps  less  foreign  to  the  objects  of  the 
park  than  is  the  Art  Museum — but  the  proposed  exhibit 
of  sculpture  should  be  considered  as  at  the  very  least 
a  menace  through  establishing  a  precedent  that  would 
lead  to  further  and  increasingly  worse  encroachments. 

In  every  case  of  possible  encroachment  on  a  park, 
judgment  should  be  passed  by  some  competent  jury  as 
to  whether  the  object  sought  violates  the  function  of 
that  particular  park,  bearing  in  mind  that  when  park 
lands  are  acquired  and  properly  laid  out  the  object  is 
to  supply  certain  needs  of  a  city  or  district.  Time  and 
circumstance  may  change  the  needs.  If  so,  that  should 
first  be  determined  and  then  the  park  redesigned  ac- 
cordingly— which  would  lead  to  far  different  results 
than  altering  the  plan  of  a  park  now  here  and  then 
there  in  accordance  with  the  request  of  some  person  or 
organization  which  has,  first  of  all,  its  own  ends  to 
serve  rather  than  the  park  needs  of  the  public. 

Engineers  have  seldom  if  ever  proposed  park  inva- 
sions. They,  bettei^  than  almost  any  other  class  of 
professional  men,  are  by  education  and  training  fitted 
to  realize  that  every  public  improvement  should  be  ably 
designed  to  serve  a  specific  purpose  and  should  not  be 
devoted  to  another  object  without  due  regard  to  possible 
violation  of  the  function  to  which  the  improvement  was 
dedicated.  They  should  stand  ready  to  defend  parks 
against  invasion.  This  service  may  be  more  necessary 
in  smaller  than  in  larger  cities  since  in  smaller  places 
engineers  may  be  the  only  class  of  men  present  whose 
training  has  fitted  them  to  recognize  and  protect  the 
principle  of  functional  design. 


Floods  and  River  Control 

A  REMARKABLE  range  of  thought  is  represented 
in  the  extracts  from  the  papers  on  flood  control  read 
at  the  Dayton  meeting  of  the  American  Society  of  Civil 
Engineers  and  printed  in  this  issue.  They  demonstrate 
very  effectively  how  important  and  how  manysided  is 
the  flood  subject.  The  problems  involved  have  received 
much  less  than  their  due  attention  during  the  past  de- 
cade, as  has  been  emphasized  repeatedly  in  these  col- 
umn.s  (see  En<iineerin<j  News-Record,  Sept.  22,  1921, 
page  471,  and  Jan.  5,  1922,  page  7),  but  henceforth  the 
entire  civil  engineering  profession  is  sure  to  make  them 
its  own  and  to  take  up  their  detailed  .study. 

President  Freeman  in  telling  of  millions  of  deaths 
from  flood  and  famine  in  China,  repeated  time  and 
again,  characterized  the  seriousness  of  river-control 
problems.  Foreign  as  it  may  seem,  the  Chinese  situa- 
tion corntains  useful  facts  and  warnings  for  America. 
Indeed,  river  control  is.  because  of  its  very  complexity, 
a  subject  of  world-wide  scope  in  spite  .of  the  over- 
Hhadowing  influence  of  local  conditions  on  methods  of 
control. 

Before  the  Dayton  meeting  no  occasion  ever  brought 
together  so  comprehensive  a  picture  of  American  prob- 
lems in  this  field.  Much  more  remains  to  be  added  to 
the  picture,  no  doubt,  but  for  the  present  ample  food  for 


thought  is  offered.  Ranging  from  the  clear  outline  of 
how  the  Mississippi  flood-control  system  was  worked 
out,  as  given  by  Mr.  Ockei-son,  to  the  anxious  emphasis 
laid  on  the  Imperial  Valley  problem  by  Mr.  Davis  and 
Mr.  Grunsky,  all  the  subjects  dealt  with  are  absorbingly 
important.  Farm  lands  and  city  pi-operty  are  both  in- 
volved, in  different  instances. 

Two  matters,  however,  invite  rather  special  attention 
because  of  their  broad  meaning.  The  first  is  the  danger 
of  phenomenally  intense  small-area  rainfall,  the  danger 
of  cloudburst  floods,  as  Mr.  Matthes  called  them.  We 
appear  to  face  here  a  phenomena  of  extremely  rare 
occurrence  in  any  locality  but  one  which — so  far  as  can 
yet  be  predicted — may  visit  any  stream  basin  in  the 
country.  Before  its  economic  importance  can  be  estimated 
properly,  a  great  deal  of  further  research  will  have  to 
be  carried  on.  For  the  present  the  maximum  cui-ves 
deduced  by  Mr.  Matthes  and  Mr.  Eddy  supply  certain 
datum  points  of  great  value,  at  least  for  application  to 
structures  which  should  be  able  to  weather  even  the 
emei-gency  flood.  Bridges  may  be  overtopped,  but  they 
should  not  be  washed  out. 

The  other  matter  is  the  interdependence  of  flood-con- 
trol with  other  elements  of  river  utilization.  Mr.  Davis 
referred  to  this  in  his  citation  of  unexpected  flood- 
control  action  developed  by  the  great  Western  irrigation 
reservoirs.  Mr.  Knowles  in  di.scussing  the  application 
of  broad  community-planning  ideas  to  such  problems  as 
that  at  Pittsburgh  and  Mr.  Grunsky  in  his  reference  to 
the  necessity  for  joint  woi-k  in  the  Sacramento  valley 
also  expressed  the  truth  that  flood  control  is  not  always, 
or  perhaps  only  rarely,  a  separate  problem.  From  this 
truth  it  follows  that  a  proposed  solution  of  a  flood 
problem  requires  examination  not  only  as  to  its  effec- 
tiveness per  se,  but  also  as  to  its  adequacy  from  the 
viewpoint  of  full  utilization  of  a  stream.  The  latter 
will  not  always  govern,  of  course;  in  the  Miami  Valley 
it  does  not. 

So  far  as  the  Dayton  discussion  dealt  with  flood  pro- 
tection it  concerned  itself  solely  with  structures  and 
their  construction.  However,  in  the  development  of 
flood  control  that,  it  may  be  hoped,  lies  just  ahead,  the 
point  needs  to  be  kept  in  mind  at  all  times  that  more 
than  the  mere  construction  of  works  is  required  for 
ultimate  success.  Works  once  built  must  be  maintained 
and  administered,  with  heed  to  their  proper  functioning. 
Otherwise  they  may  not  only  fail  to  yield  useful  service, 
but  even  do  mi.schief  far  beyond  that  which  they  were 
built  to  prevent.  Along  the  Mississippi  experience  has 
taught  this  to  the  riparian  dwellers,  so  far  as  watchful 
care  of  the  levees  is  concerned.  Elsewhere,  with  dif- 
ferent conditions  and  less  obvious  dangers,  a  long 
process  of  educating  the  people  m.-iy  be  re(iuired. 

Chiseled  in  stone  on  the  outlet  works  of  the  Miami 
dams  is  an  in.scription  which  reads  about  like  this: 
"The  dams  of  the  Miami  Con.servancy  District  are  built 
for  flood  protection.  Their  use  for  power  development 
or  storage  would  be  a  menace  (o  the  cities  below."  This 
impref^sively  simple  and  dire<  t  bit  of  maintenance  teach- 
ing is  the  outcome  of  the  thought  given  to  this  point  in 
one  notable  instance.  In  other  stream-control  or  flood- 
protection  enterprises  the  salient  facts  to  be  taught  the 
people  are  likely  to  be  les."?  simple,  and  more  elaborate 
means  of  conveying  the  lesson  may  need  to  be  resorted 
to.  In  every  case,  however,  the  burden  of  providing  for 
this  process  of  teaching  will  re.st  on  the  engine'  -  m 
integral  part  of  his  work  of  construction. 
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Thrust  of  Skew  Barrel  Arch  Measured  on  Laboratory  Model 

Results  Showing  Concentration  of  Thrust  at  One  Corner  of  Abutment  Indicate  That  Common  Method 
of  Stress  Calculation  Is  In  Error — Field  Tests  To  Be  Made  on  Scioto  River  Bridges 

By  Clyde  T.  Morris 


FLOOD-PROTECTION  channel-improvement  work  in 
the  Scioto  River  through  the  city  of  Columbus  re- 
quired the  construction  of  three  reinforced-concrete  arch 
bridges,  all  of  which  are  skewed.  In  the  preparation  of 
the  designs  for  these  in  the  winter  of  1917-18,  question 
arose  as  to  the  distribution  of  stresses  along  the  spring 
line  of  a  skew  barrel  arch  and  this  was  suggested  as  a 
thesis  subject  to  two  senior  civil  engineering  students 
at  the  Ohio  State  University,  P.  H.  Elleman  and  W. 
Hartline.  Under  the  direction  of  John  R.  Chamberlin, 
at  that  time  Deputy  Highway  Commissioner  of  Ohio, 
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FOUR-FOOT  MODEL,  ARCH  AND   GAGE  ARRANGE- 
MENT FOR  MEASURING  THRUSTS 


and  the  writer,  they  built  and  tested  a  small  concrete 
skew  arch  at  the  University.  The  results  of  the  work 
are  given  in  the  present  article. 

The  object  of  the  test  was  to  determine  the  magnitude, 
location  and  direction  of  the  resultant  reaction  at  one 
abutment.  No  deformation  measurements  to  determine 
unit  stresses  were  taken  on  any  part  of  the  arch.  The 
span  of  the  arch  normal  to  the  abutments  was  4  ft.,  the 
width  parallel  to  the  abutments  3  ft.,  and  the  skew  45 
deg. ;  this  gives  an  arch  which  is  comparatively  narrow 
and  which  has  no  part  of  the  abutment  within  which 
lines  normal  to  the  abutments  will  strike  both,  spring 
lines.    The  general  arrangement  is  shown  in  Fig.  1.    The 


rise  of  the  arch  was  12  in.,  the  crown  thickness  11  in., 
and  the  reinforcement  about  0.31  per  cent  near  each 
face  at  the  crown.  The  concrete  was  mixed  of  1  part 
cement,  2  parts  well  graded  Canadian  sand,  and  2  parts 
crushed  limestone  under  I  in.  with  the  dust  screened  out. 
The  concrete  was  kept  damp  for  ten  days  after  placing; 
the  tests  were  not  made  until  the  arch  was  more  than 
a  month  old.  The  abutments,  which  were  T-shaped,  5  x 
5  in.  in  cross-section  and  reinforced  with  2 -in.  rods,  were 
cast  integrally  with  the  arch. 

Adjustments  and  Gages — One  abutment  (fixed  abut- 
ment) was  securely  blocked  against  horizontal  movement 
in  either  direction  and  supported  vertically  at  three 
points  by  screws  so  that  adjustments  for  level  could  be 
made.  The  movable  abutment  was  supported  vertically 
on  three  springs  resting  on  screw  jacks,  and  laterally  in 
both  directions  by  screw  jacks  with  springs  interposed 
between  the  abutment  and  the  jacks.  These  six  springs 
were  calibrated  and  used  to  measure  the  components  of 
the  reaction. 

Three  adjustments  were  necessary  after  each  change 
in  load,  before  readings  could  betaken:  (1)  The  movable 
abutment  must  be  raised  to  the  same  elevation  as  before 
loading;  (2)  each  abutment  must  be  made  level ;  (3)  the 
movable  abutment  must  be  shifted  horizontally  until  in 
the  same  position  relative  to  the  other  abutment  as  be- 
fore loading. 

Differences  in  elevation  of  the  abutments  were  ob- 
served by  means  of  a  transit  with  level  bubble  on  the 
telescope  tube,  set  up  about  10  ft.  distant.  Celluloid 
scales  fastened  to  the  abutments  were  used  for  targets. 
On  a  horizontal  plate  at  the  middle  of  each  abutment  (A, 
Fig.  1)  a  striding  level  could  be  set  in  either  direction. 
With  the  aid  of  this  level,  each  abutment  could  be 
leveled  in  both  directions  by  the  adjusting  screws  at  the 
fixed  abutment,  and  by  the  vertical  jacks  at  the  movable 
abutment. 

Below  the  arch  a  light  wooden  frame  was  rigidly 
bolted  to  the  fixed  abutment  and  supported  in  a  horizon- 
tal position  from  t"he  floor.  Two  blocks  of  polished,  var- 
nished oak  were  bolted  similarly  to  the  movable  abut- 
ment. Pieces  of  thin,  transparent  celluloid  were  tacked 
to  the  wood  frame  in  such  a  position  that  they  would 
overlap  the  polished  blocks  on  the  movable  abutment. 
Points  were  set  on  the  celluloid  and  the  oak  blocks,  which 
were  brought  into  coincidence  each  time  before  readings 
were  taken. 

As  shown  by  a  detail  in  Fig.  1,  the  springs  used  to 
measure  the  reaction  were  made  of  two  8  x  ^-in.  steel 
plates  separated  by  fillers  at  the  ends  and  having  bars 
riveted  across  the  middle  for  bearings.  In  the  ends  of 
these  bearing  bars  gage-holes  were  drilled  to  receive  the 
points  of  a  2-in.  Berry  strain  gage  reading  to  0.0002  in. 
Each  spring  was  calibrated  in  a  Riehle  testing  machine. 
In  each  case  the  average  of  the  readings  on  the  two  sides 
of  the  spring  was  used. 

Loading  —  A  bottomless  box  was  made  to  fit 
on     top     of    the     barrel    of     the   arch    to    retain    thp 
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FIG.  3.     GAGE  READINGS  VARIED  DIRECTLY  WITH  LOAD;  TWO  TEST  RUNS  AND  AVERAGES 


spandrel  fill.  This  box  was  anchored  to  the  arch  at 
the  ends  and  sawed  in  two  at  the  middle  so  that  it  would 
not  interfere  with  the  arch  action  of  the  concrete.  The 
spandrel  fill  of  dry  sand  was  then  placed  and  leveled 
off  to  a  depth  of  3  in.  over  the  crown,  after  which  the 
abutments  were  leveled  and  brought  into  proper  position. 
This  was  called  the  zero-load  condition.  Load  was 
applied  bj^  piling  85-lb.  bags  of  sand  on  the  arch.  They 
were  piled  in  tiers  so  that  there  would  be  as  little  arch 
action  in  the  load  as  possible. 

Several  runs  were  made  to  get  the  apparatus  into 
satisfactory  working  condition,  and  then  two  complete 
runs  were  made.  Readings  were  taken  after  the  ad- 
dition of  each  four  bags  of  sand  (load  increments  of  340 
lb.)  until  a  load  of  2,040  lbs.  had  been  applied.  Then  the 
process  was  reversed  and  readings  were  taken  as  the 
load  was  removed. 

The  readings  of  each  spring  for  each  run  were  found 
to  be  roughly  proportional  to  the  loads.  In  other  words, 
a  straight  line  could  very  well  represent  any  one  set  of 
readings.  These  readings  are  shown  plotted  in  Fig.  3. 
From  the  loads  on  the  horizontal  springs  the  location 
and  magnitudes  of  the  vertical  components  of  the  reac- 
tion were  determined.  The  locations  and  directions  of 
these  components  are  shown  by  arrows  in  Fig.  1. 

It  will  be  seen  that  the  resultant  pressure  falls  ver>' 
near  to  the  obtu.se  angle  of  the  arch,  and  from  the  curves 
in  Fig.  3  it  is  seen  that  there  is  very  little  load  on  the 
springs  near  the  acute  angle.  In  fact,  in  some  cases  a 
negative  reading  is  recorded  on  Spring  1,  and  it  was 
found  necessary  to  put  a  strut  on  top  of  the  fixed  abut- 
ment at  A'  to  hold  it  down. 

In  Hool's  "Reinforced  Concrete  Con.struction,"  Vol. 
Ill,  page  43,  the  statement  is  made  that  "skew  arches 
may  be  treated  exactly  as  right  arches,  (he  span  being 
taken  parallel  to  the  center  line  of  roadway  and  not  at 
right  angles  to  the  springing  lines  of  the  arch."  Ran- 
kine  in  "Applied  Mechanics,"  Art.  228,  makes  a  similar 
statement.  The  method  has  been  generally  followed  in 
the  design  of  skew  arches  in  this  country. 

Fig.  4  shows  an  arch  in  which  .S  is  the  clear  span  nor- 
mal to  the  abutments  and  Fi'  is  the  skew  span.  For  the 
di.'ftance  A  within  which  linos  normal  to  the  abutments 
will  strike  both  spring  lines,  there  is  no  doubt  that  the 
stresses  are  transmitted  by  the  shortest  route  to  the 
abutments.  It  is  evident  that  the  loads  on  the  triangu- 
lar portions  of  the  arch,  AliC  and  A'WC,  will  cause  an 
additional  thrust  near  the  obtu.se  angle  of  the  arch,  B 
and  B' ,  and  cau.se  a  greater  pressure  at  B  than  at  A. 
The  location  of  the  resultant  thrust  .shown  in  Fig.  1 
bears  out  this  statement. 


C.  R.  Young,  of  Toronto,  in  a  paper  read  before  the 
Canadian  Cement  and  Concrete  Association  in  1910,  en- 
titled "Analysis  of  Concrete  Bridge  Failures,"  described 
the  failure  of  a  skew  arch  at  Bendigo,  Australia,  with 
loss  of  life,  some  seven  years  previously.  In  this  arch, 
the  concrete  near  the  obtuse  angle  B  was  "literally  pul- 
verized by  the  intensification  of  stress."    The  causes  of 


J'li;.    l;       AlLITK   A.N'GLE  OF   .\I«H    IIKLD    IJUWN    liV    .STKI    F 
TO   PREVENT   LirTING 

this  failure  were  investigated  by  the  late  Prof.  W. 
C.  Kcrnot,  of  the  University  of  Melbourne.  By  means  of 
experiments  on  rubber  models  and  mathematical  calcu- 
lation he  was  able  to  show  the  fallacy  of  the  old  theoiy 
of  skew-arch  calculation,  and  prove  that  the  .stres.ses 
along  the  short  diagonal  of  the  arch  in  question  were 
nearly  double  the  stresses  calculated  by  taking  an  cle- 
ment parallel  to  the  center  line  of  roadway. 

Dr.  E.  Fi.scher,  in  "Beton  und  Eisen,"  1911,  p.  .301. 
gave  a  theoretical  analysis  of  (he  stresses  in  .skew  arches. 
His  method  of  analysis  is  similar  (o  the  analysis  of  th<' 
s(resses  in  an  ecrentrically-Ioaded  pier.  The  following  is 
based  on  Dr.  Fischer's  article. 
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Outline  of  Theory — In  Fig.  4,  if  the  right  arch  be 
completed  by  drawing  the  lines  AD  and  A'D',  and  the 
triangles*  ADB  and  A'D'B'  be  considered  to  be  without 
weight,  the  total  horizontal  thrust  H  and  vertical  re- 
action V  at  each  abutment  can  be  determined  as  in  a 
right  arch.  In  fact  identical  results  for  these  total  re- 
actions will  be  obtained  if  the  calculations  are  based  on 
the  right  arch  of  equal  areas,  AB'C'D.  From  the  laws 
of  equilibrium,  the  resultant  must  pass  through  the 
center  of  gravity  of  the  load  at  E  (for  the  arch  fully 
loaded.) 

Taking  a  section  along  the  crown  of  the  arch  and 
considering  the  left  half,  the  distribution  of  pressure 
along  the  abutment  AB'  may  be  determined  as  in  an  ec- 
centrically located  pier.  The  distance  of  the  resultant  H 
from  the  center  of  the  abutment  F  is 

s 
e  =   ^  cot  <i> 

The  unit  pressures  at  the  e.xtremities  of  the  abutment, 
A  and  B',  are  given  by  the  equation 


V  = 


H 


6Hc 


[-¥] 


in  which  p  is  the  pressure  per  unit  of  length  along  the 
abutment.  The  plus  sign  gives  the  pressure  at  B'  and 
the  minus  sign  that  at  A.  The  distribution  along  any 
other  section  pai'allel  to  the 
abutment,  as  X  X'  may 
be  obtained  by  a  similar 
equation  in  which  e  is  re- 
placed by  e'  =  a;  cot  <P. 
When  the  arch  is  partial- 
ly loaded  a  similar  method 
of  analysis  will  apply.  Con- 
sider the  hatched  area 
AXX'B'  loaded.  The  total 
horizontal  thrust  H'  and 
vertical  reaction  V  at 
each  abutment  can  be  ob- 
tained by  considering  the 
right  arch  of  equal  area 
as  before,  and  the  result- 
ants of  these  must  pass 
through  the  center  of 
gravity  of  the  load  at  E'. 
The  rest  of  the  analysis 
is  exactly  similar  to  that 
already  given  for  full  load. 

When  the  resultant  falls  outside  the  middle  third  of 
the  abutment  length  A  B',  there  will  be  tension  at  A. 
This  fact  is  proven  by  the  negative  readings  recorded  on 
Springs  1  and  3  in  the  tests,  and  by  the  fact  that  the 
fixed  abutment  had  to  be  held  down  at  the  acute  angle 
of  the  arch. 

These  tests  also  showed  a  small  reaction  component 
parallel  to  the  abutment.  Dr.  Fischer's  theory  does  not 
take  this  into  account  and  further  tests  are  necessary  to 
determine  the  amount  of  this  component  and  a  method 
of  taking  it  into  account  in  the  calculations. 

Shear  and  Torsion — The  fact  that  the  pressure  on  the 
abutment  is  greater  at  B'  than  at  A  proves  that  there  is 
a  longitudinal  shear  on  vertical  planes  normal  to  the 
abutment.  Knowing'  the  variation  in  pressure,  this 
shear  is  easily  calculated.  In  most  cases  if  the  arch  ring 
isi  properly  designed  for  thrust  and  moment,  the  shear 
will  be  well  within  safe  limits. 
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In  a  series  of  skew  arch  spans,  the  fact  that  the 
thrusts  on  the  piers  do  not  coincide  with  the  axis  of  the 
bridge  causes  a  torsion  on  the  piers  which  they  should 
be  designed  to  resist.  If  the  angle  of  skew  is  great  and 
the  spans  are  long  compared  to  the  width,  this  torsion 
moment  assumes  large  proportions. 

At  the  time  of  making  the  designs  for  the  bridges  in 
Columbus,  above  referred  to,  the  existence  of  Prof. 
Kernot's  and  Dr.  Fischer's 
work  was  unknown  to  the 
designers,  but  after  care- 
ful consideration  extra 
reinforcing  was  placed  in 
the  piers  and  arch  rings 
at  the  obtuse  angles,  and 
conservative  unit  stresses 
were  used. 

Tests  of  Columbus 
Bridges  —  In  November, 
1919,  while  these  bridges 
were  in  process  of  con- 
struction, the  writer  re- 
quested the  commissionei's  of  Franklin  County  and  the 
officials  of  the  city  of  Columbus  to  authorize  the 
necessary  expenditure  for  building  observation  galleries 
over  the  piers  of  two  of  the  bridges,  as  shown  in  Fig.  5, 
for  stress  measurements  along  the  springing  lines. 
These  are  now  in  place  and  the  bridges  are  completed. 
Strain-gage  points  were  set  along  both  the  intrados 
and  extrados  at  the  spring  lines  as  soon  as  the  arch 
rings  were  poured,  and  stress  measurements  have  been 
taken  at  intervals  since  that  time.  Holes  for  taking 
temperature  readings  at  varying  distances  from  the  sur- 
face of  the  concrete  were  also  placed  in  these  observation 
galleries.  The  readings  have  not  vet  progressed  far 
enough  to  draw  conclusions,  but  we  expect  to  have  results 
by  summer.  The  work  of  setting  the  strain-gage  points 
and  taking  the  initial  readings  was  done  in  1919-20  by 
Messrs.  H.  L.  Goodnight,  B.  F.  Hatch,  W.  E.  Owens, 
E.  L.  Sheley,  L.  E.  Vandegrift,  and  H.  L.  Waugh.  The 
work  was  carried  on  in  1920-21  by  Messrs.  A.  J.  Hill, 
G.  W.  Holman,  H.  W.  Taylor,  and  R.  H.  Tittle. 


FIG.    5.     OBSERVATION    GAL- 
LERIES        FOR         STRESS 
MEASUREMENTS     BUILT 
IN  SCIOTO   RIVER 
BRIDGES 


Importance  of  Railway  Water  Supply 

Centrifugal  pumps  for  water  stations  were  dealt  nith 
in  the  report  of  the  committee  on  Water  Service  pre- 
sented at  the  Chicago  convention  of  the  American  Rail- 
way Engineering  Association.  Mr.  Campbell  (El  Paso 
&  Southwestern  R.R.)  stated  that  he  has  found  this 
type  of  pump  economical  for  lifts  up  to  200  ft.  One 
pump  is  lifting  water  400  ft.  but  as  it  is  not  econom- 
ical it  is  to  be  replaced  by  another  type  of  pump. 
Specifications  for  chemicals  used  in  water  treatment 
were  adopted.  In  presenting  this  report  Mr.  Knowles 
(Illinois  Central  R.R.)  referred  to  the  enormous  con- 
sumption of  water  by  railways^  which  aggregates  900 
billion  gallons  at  14,000  water  stations,  involving  an 
annual  expenditure  of  $100,000,000  for  operation  and 
maintenance.  But  this  expense  is  small  in  relation  to 
that  involved  in  locomotive  operation  and  repair  and 
train  delays  due  to  the  use  of  unsatisfactory,  or  inade- 
quate water  supplies.  High  economies  have  been 
effected  where  special  attention  has  been  given  to  the 
water  department,  but  in  general  there  has  been  little 
progress  in  the  development  of  water  service  organi- 
zation on  railways. 
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Heavy  Truck  Weights  Observed  on 
Massachusetts  Roads 

BOTH  loadometers  and  platform  scales  have  been  used 
by  the  division  of  highways,  Massachusetts  Depart- 
ment of  Public  Works,  to  check  the  weights  of  motor 
trucks.  The  following  comment  on  the  results  is  from 
a  discussion  by  A.  P.  Porter,  inspector,  before  the  Bos- 
ton Society  of  Civil  Engineers: 

During  1920,  90  trucks  were  weighed  by  the  loadometers, 
and  in  1921  100  trucks  by  the  loadometer  and  400  by  platform 
scales.  The  first  two  jacks  used  were  calibrated  to  20,000 
lb.  each,  but  the  second  pair,  supposed  to  be  an  improved 
model,  have  a  capacity  of  only  15,000  lb.  each.  The  first 
truck  I  met  after  I  began  using  these  improved  jacks  was 

Tons   per  Hour 
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too  heavy  to  be  weighed  with  them  and  I  had  to  resort  to  a 
neighboring  20-ton  platform  scale.  The  rear  axle  of  this 
truck  weighed  3.3,200  lb.,  the  heaviest  I  ever  weighed. 

The  largest  gross  weight  of  a  four-wheeled  truck  and 
load  which  we  actually  weighed  was  38,300  lb.,  and  the 
largest  load  on  six  wheels  was  40,000  lb.  The  accompany- 
ing table  shows  the  maximum  loads  encountered.  Un- 
doubtedly there  were  some  larger  than  these  which  did  not 
happen  to  come  our  way. 

The  proportion  of  the  weight  which  comes  on  the  rear 
axle  of  a  truck  varies  from  70  to  87  per  cent.  It  is  not 
constant  for  a  certain  truck.  As  more  load  is  added,  the 
percentage  on  the  rear  increases.  It  varies  also  with 
different  makes  of  truck,  different  classes  of  commodities, 
length  of  wheel  base,  lenjrth  of  body,  overhang,  and  how  the 
load  is  placed.  Loads  of  wool  or  cotton  are  sometimes  piled 
forward  over  the  cab.  The  average  per  cent  on  the  rear,  for 
•11  makes,  is  about  78. 

The  legal  limit  in  Massachusetts  for  the  weight  of  truck 
•nd  load  is  14  tons,  and  outside  the  metropolitan  parks  and 
•ewerage  districts  there  is  also  a  limit  of  800  lb.  per  inch 
width  of  tire.  Since  the  largest  tire  practicaldc  is  14  in.  wide 
or  its  equivalent,  two  7-in.  tires,  this  practically  limits  the 
legal  axle  load  to  22,400  lb.  even  with  the  largest  tires.  When 
the  weight  of  the  truck  and  load  was  over  the  legal  limit 
•everal  hundred  pounds  or  more,  we  summoned  the  driver 
to  court.  In  1921  we  had  116  cases  in  court  and  secured  a 
^lerdict  of  guilty  in  109  cases. 

Sometimes  we  made  the  truckman  remove  part  of  his  load. 
On  one  occasion  in  Reading,  I  stopped  a  truck  going  from 
Boston  to  Lowell   which   weighed   38,300   lb.,  and   another 


owned  by  the  same  company  going  to  Lawrence  which 
weighed  34,100  lb.  When  told  they  coiald  not  proceed,  they 
telephoned  to  Boston  for  another  truck,  which  came  out  and 
took  25  barrels  of  sugar  off  one  truck  and  17  off  of  the  other. 
When  we  started  the  investigation  there  were  three  facts 
we  wanted  to  determine: 

1.  The  Maximum  Load — Actual  weight  of  heaviest  truck 
load  and  how  its  weight  is  distributed  on  the  wheels.  This 
is  to  be  used  as  a  basis  for  computing  the  greatest  stresses 
in  the  pavement  and  in  bridges. 

2.  Overloaded  Trucks— The  ratio  of  the  actual  load  to  the 
manufacturers'  rated  carrying  capacity  is  called  the  "load 
factor."  While  we  found  some  trucks  carrying  as  much  as 
two  or  three  times  the  rated  capacity,  the  average  load 
factor  for  all  the  trucks  carrying  any  load  is  about  1,  and 
taking  into  account  the  trucks  returning  empty  the  average 
load  factor  is  about  0.5. 

3.  Intensity  of  Traffic — A  highway  engineer  is  often  called 
upon  to  compare  the  traffic  over  one  road  with  that  over 
another.  For  this  purpose  it  is  necessary  to  stop  every 
heavy  truck  passing  a  certain  point,  ask  the  driver  a  number 
of  questions  regarding  the  weight  of  his  truck  and  load,  and 
find  the  total  weight  of  all  the  tnicks  in  a  given  period  of 
time.  I  adopted  "tons-per-hour"  as  being  probably  the 
most  convenient  unit  to  express  the  volume  of  traffic.  For 
instance,  if  one  road  carries  ten  times  as  many  tons  per 
hour  as  another,  it  is  reasonable  to  suppose  that  the  former 
road  will  wear  out  about  ten  times  as  fast  as  the  latter  and 
cost  ten  times  as  much  to  keep  up,  other  things  being  equal. 

.MAXIMUM  TRUCK  WEIGHTS  IN  MASSACHUSETTS.  1920,  1921 
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The  diagram  herewith  showing  intensity  of  truck  traffic 

gives  first  the  average  weight  in  tons  per  hour  of 
the  commodities  carried,  i.e.,  the  pay  load;  and  secondly,  the 
average  gross  weight  of  the  trucks  and  loads  passing  that 
point,  including  the  weight  of  the  trucks  returning  empty. 
The  former  is  an  index  of  the  relative  economic  value  of  the 
road  to  the  community.  The  latter  is  a  measure  of  the 
relative  wear  due  to  trucks.  Pleasure  vehicles  and  light 
trucks  are  not  included  in  this  diagram. 

We  divided  the  commodities  carried  into  five  groups:  (1) 
Crushed  stone,  >:ravel,  etc;  (2)  oil,  (rasoline,  and  tnrvia  in 
tank  bodies;  (3)  groceries,  meat  and  drinks;  (4)  wool,  cot- 
ton and  dry  goods;   (5)  machinery.,  lumher  and  furniture. 

Our  analysis  of  those  figures  shows  some  interesting  con- 
clusions— among  others,  that  the  loads  going  out  from  the 
city  arc  very  much  greater  than  thf  loads  going  in  toward 
the  center.  About  75  per  cent  of  the  net  load  on  any  one  of 
the  through  routes  is  going  out  from  Boston,  and  only  25 
per  cent  coming  in.  If  these  could  be  more  nearly  balanced, 
the  efficiency  of  this  kind  of  transportation  would  be  very 
much  increased. 
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Service  to  Tenants  Unbroken  During  Moving 
of  Three-Story  Building 

By  W.  C.  Bushfield 

Assi-slant  Engineer,  Galveston  County,  Galveston,  Tex. 

IN  order  to  make  room  for  a  modern  twelve-story  office 
building  which  the  San  Jacinto  Life  Insurance  Co., 
Galveston,  Tex.,  was  about  to  construct,  the  three-story 
brick  office  building  the  company  occupied  was  moved 
60  ft.  to  a  new  foundation  without  any  damage  through 
cracking  or  settlement  in  walls  or  floors,  and  without 
inconvenience  to  employees  occupying  the  building. 
Elevator,  telephone,  telegraph,  electric  light,  as  well  as 
water  and  sewage  service  were  uninterrupted  during  the 
four  days  necessary  for  actual  moving  operations. 

Holes  were  first  cut  through  the  walls  and  steel  beams 
and  needles  inserted  therein.  The  building  was  then 
lifted  1  ft.  from  its  old  foundation  by  jack  screws  and 
a  solid  bed  of  heavy  planking  and  timbers,  supporting 
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BUILDING  EN   ROUTE  TO    NEW   LOCATION 

twenty  steel  tracks  was  put  in  place.  The  building  was 
then  lowered  onto  steel  rollers  running  upon  the  steel 
rails  and  the  lifting  jacks  were  removed.  The  actual 
moving  was  accomplished  by  a  set  of  twelve  pushing 
jacks  which  were  placed  against  the  building.  The  feet 
of  these  jacks  were  set  against  heavy  timbers  fastened 
to  the  tracks.  One-quarter  turn  of  the  jacks  pushed 
the  building  a  distance  of  i  in.,  the  quarter  turns  being 
made  at  a  given  signal.  When  the  jacks  had  reached  the 
limit  of  their  travel  they  were  reset,  the  chains  were 
shortened,  and  the  operation  continued  until  the  build- 
ing had  been  moved  into  its  new  position.  Once  upon 
its  new  site  the  lifting  jacks  were  again  placed  and  the 
building  lowered  to  its  final  position.  The  brick  walls 
were  extended  down  to  the  new  foundation  and  the 
jacks,  needles  and  beams  were  removed  and  the  openings 
bricked  up. 

The  working  force  consisted  of  an  average  of  twenty- 
eight  men  and  the  following  materials  were  used :  750 
ordinary  house  jacks,  two  carloads  of  12-in.  45-lb.  steel 
beams,  700  steel  rollers  3  x  2  in.  in  dimension,  and  five 
carloads  of  timbers,  planking  and  blocking. 

The  work  was  donfe  by  John  Egert  of  Galveston  under 
the  personal  supervision  of  his  son.  Sanguinet  &  Staats, 
Fort  Worth,  Tex.,  were  the  supervising  architects. 


Combined  System  of  Collections  for 
Water,  Gas  and  Light 

AFTER  a  combination  of  the  water,  gas  and  light 
L  companies  in  Lincoln,  111.,  into  a  single  company, 
the  collection  system  was  combined  into  a  single  system. 
E.  McDonald,  superintendent,  in  a  paper  read  recently 
before  the  Illinois  section,  American  Water  Works  Asso- 
ciation, stated  that  the  combined  addressograph  list  was 
reduced  from  5,000  to  2,200.  The  addressograph  plates 
were  then  assorted  in  order  according  to  the  location  on 
east  and  west  streets  beginning  at  the  western  end  of  the 
most  southerly  street.  Each  north  and  south  intersect- 
ing street  was  included  in  its  order  for  one  block  only 
to  the  north.  In  the  first  layout  only  odd  numbers  were 
used  leaving  even  numbers  for  new  cu-stomers.  If  more 
than  one  new  customer  is  obtained  the  subsequent 
numbers  are  2  A,  2  B,  etc. 

One  man  reads  all  meters  in  a  house  following  the 
numbers  closely.  The  loose-leaf  meter  reading  sheets 
for  all  three  utilities  are  identical  except  for  colors. 

The  customers'  ledger  sheets  are  arranged  in  numeri- 
cal order,  ruled  and  printed  alike.  The  sheets  are  white 
but  are  stamped  with  a  large  letter  "W"  for  water 
service,  "G"  for  gas,  etc.  A  combined  bill  form  was 
devised  on  which  the  meter  readings,  dates,  and 
charges  are  placed.  On  the  back  are  the  block  rates  for 
all  classes  of  service  to  conform  to  the  State  Public 
Utility  regulations. 

The  city  is  divided  into  three  equal  districts  which  are 
billed  in  turn,  the  first,  tenth  and  twentieth  of  each 
month.  Each  district  has  a  ten  days'  10  per  cent  dis- 
count thus  evenly  balancing  the  work  of  billing  and 
collecting. 

Bills  are  distributed  by  hand  following  the  same  route 
as  the  meter  reader.  Approximately  3,000  bills  are  sent 
out  monthly,  covering  2,017  water  customers,  1,363  gas 
customers,  2,095  electric  light  customers  and  200 
merchandising  accounts.  Except  in  the  case  of  govern- 
ing bodies,  such  as  churches  and  schools  and  out-of-town 
parties  all  bills  are  delivered  on  the  premises  where 
service  is  rendered.  Originally  numerous  objections  of 
customers  to  deliveries  on  the  premises  were  made,  but 
were  overcome  by  explaining  the  steps  in  the  sj'stem. 
Only  50  bills  are  delivered  elsewhere  than  on  the 
premises. 

The  only  time  the  customers'  accounts  are  handled 
separately  is  when  adding  up  the  day's  receipts  from  the 
stubs.  Each  month  the  books  are  proved  by  adding  the 
total  revenue  as  posted  and  checking  it  with  three  add- 
ing machines,  one  clerk  calling  off  the  various  amounts 
and  another  manipulating  the  water,  gas  or  light  add- 
ing machines. 

China  to  Have  Modern  Telephone  System 

According  to  recent  reports  construction  is  about  to 
begin  on  a  modern  long  distance  telephone  system  con- 
necting all  the  principal  cities  of  China.  The  line  is 
planned  to  run  from  Shanghai  to  Soochow,  thence  to 
Wusih,  Changchow  and  Nanking  where  it  will  connect 
with  the  existing  government  line.  Future  extensions 
will  include  a  through  line  from  Peking  to  Tientsin 
and  Harbin.  Some  of  the  lines  to  be  included  in  the 
system  are  privately  owiied.  All  the  construction  work 
except  fcr  the  installation  of  the  central  stations  will 
be  supervised  by  the  electrical  engineers  of  the  Chinese 
Government. 
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Following  the  Great  Wall  of  China 

American  Engineer's  Observations  on  an  Inspection  Trip  Over  the  Peking-Suiyuan  Railroad,  a  400-Mile 
Line  Engineered,  Financed  and  Constructed  Solely  by  Chinese — Recommendations  for  Improvement 

By    J.  A.  L.  Waddell 

Consulting   Engineer,   New  York   City 


HEREWITH  are  some  notes  of  an  exceedingly  inter- 
esting trip  that  I  made  lately  over  the  entire 
length  of  a  railroad  engineered,  financed,  and  con- 
structed solely  by  Chinese;  and,  as  the  principal 
engineers  of  the  line  were  educated  in  the  United 
States,  this  road  more  nearly  represents  American 
practice  than  does  any  other  in  China.  For  that  reason 
I  have  deemed  that  a  description  of  the  line  and  an 
account  of  the  trip  should  interest  many  readers  of 
Engineermg  Neivs-Record. 

The  builders  of  the  Kin-Sui  line  had  desired  me  to 


basket-chair,  Peking  cart,  horse,  mule,  donkey,  and 
foot.  The  trip  occupied  twenty-five  days,  and  was  most 
interesting  and  enjoyable.  During  that  time  I  located, 
made  layouts  for,  and  estimated  the  costs  of  two  bridges 
over  the  Yangtsze  and  one  over  the  Han,  as  well  as  a 
plate-girder  bridge-shop  for  Hankow,  besides  delivering 
lectures  at  four  technical  schools  and  an  address  at  an 
engineering  reunion. 

The  result  of  this  delay  prevented  our  making  the 
trip  to  Mongolia  until  the  last  day  of  October,  thus 
running  us  into  cold  weather,  which  was  unfortunate, 


TJG.  1   (LEFT).     THE  GREAT  WALL.  UK  CHINA 

"The  wall  Is  In  a  fair  state  of  preHervatlon  ;  hut  there  Is  an  occanloniil  spot  where  a  break  haa  occurred." 

Fin.  2  (UIGirT  AHOVE).     SMALL  STATION  ON  TUB  KINSl'I    LINK 

"The«latlon«arc  nmall  but  HiibKtnnllally  buill.  and  while  v  -ry  lllth'  (irn.imentullon  hns  been  uned  on  them,  th<- gemriil  .IT.  it  Is  pl-ii8lnjr." 

|-|<;.    .-!    (IIIfJHT   HELOW).      Tr.NNEI-  CAKIIVI.NO   KOAD   r.VIEl!   (:i!i:\T   W.WA. 

".\K  ran  be  !•<■•■»  :i  very  k"""!  Job  was  done  on  the  masonry." 


inapect  their  work,  report  upon  it  in  a  general  way, 
and  offer  suggestion.M  concerning  possible  improvements 
for  the  exten.sion  rrf  the  line,  grading  upon  which  ha.s 
just  been  started.  It  wa.s  intended  that  the  trip  should 
be  made  about  the  end  of  August,  when  the  weather 
was  propitious,  but  circumstances  over  which  I  had  no 
control  prevented.  I  had  first  to  make  another  trip 
through  the  heart  of  China,  involving  travpl  over  more 
than  3,000  miles,  mainly  by  rail.  Other  means  of  trans- 
port    included     jinrikisha,     automobile,     sedan-chair, 


as  difficulty  was  experienced  in  keeping  our  cars  com- 
fortably warm  after  we  reached  the  higher  altitude. 

Memhem  of  party — The  guests  in  our  parly  were  my 
wife,  our  friend  Mrs.  Baldwin,  Capt.  Thos.  K.  Meloy 
(my  assistant  engineer),  Murray  Sullivan,  Mr.  Kau, 
and  myself.  The  railroad  officials  were  K.  Y.  Kwang, 
the  chief  engineer  of  the  line,  Thomas  Sze.  the  assistant 
chief  engineer,  and  II.  H.  Ling,  one  of  the  two  engi- 
neers detailed  by  the  Ministry  of  Communications  to 
aid  me  on   my  work  during  my  entire  stay   in   I'h  "■> 
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Mr.  Sullivan  and  Mr.  Sze  were  with  us  only  two  days, 
and  Mr.  Kwang  left  us  at  Suiyuan,  the  end  of  the 
completed  line.  It  certainly  was  a  jolly  party,  and  the 
whole  trip  was  most  enjoyable  in  spite  of  the  cold. 
By  wearing  extra  clothing  we  managed  to  keep  from 
becoming  chilled;  and  when  at  night  it  became  too 
cold  for  comfort,  we  turned  in  with  plenty  of  blankets 
and  other  wraps  foi'  covering. 

Our  cars  were  well  supplied  with  food;  and,  as  the 
Chinese  are  expert  cooks,  we  lived  well,  picking  up  on 
the  station  platforms  such  luxuries  as  persimmons, 
grapes,  pears,  and  peanuts,  the  latter  being  an  impor- 
tant article  of  diet  in  China.  Our  hosts  were  most 
kind  and  attentive;  and  they  did  everything  in  their 
power  to  make  the  trip  pleasant.  They  succeeded  so 
well  that  the  week  we  spent  on  the  journey  will  long 
be  remembered  as  one  of  the  most  agreeable  in  our 
various  experiences. 

The  name  "Kin-Sui"  is  a  contraction  of  "Peking- 
Suiyuan,"  the  road  being  generally  known  by  the  former 
appellation.  Similarly,  the  Peking-Hankow  line  is 
called  the  Kin-Han  line. 

Route  folloived — The  Kin-Sui  line  starts  from  Peking, 
and  runs  in  a  northwesterly  direction  to  and  beneath 
the  Great  Wall  as  far  as  Kalgan,  where  it  turns  to  the 
southwest  and  west  to  Tatungfu,  and  thence  north  and 
west  to  Suiyuan,  some  400  miles  from  Peking.  Soon 
after  leaving  the  city  we  began  to  climb,  gradually  at 
first  and  then  by  steeper  and  steeper  grades  until  the 
maximum  of  3.33  per  cent,  uncompensated,  was  attained. 
There  are  many  consecutive  miles  of  this  heavy  ruling 
grade,  necessitating  powerful  locomotive  and  compar- 
atively short  trains. 

The  scenery  along  the  route  is  bold  and  striking 
rather  than  beautiful.  Perhaps  the  lack  of  beauty  was 
due  to  the  season  of  the  year,  because  all  crops  were 
harvested  and  the  country  was  dry  and  bare.  There 
are  very  few  trees,  either  on  the  hills  or  in  the  valleys. 
This  lack  of  forests  is  undoubtedly  due  to  the  large 
population  of  China  having  stripped  the  country  of  all 
timber.  Today  almost  every  twig  or  leaf  that  falls 
from  the  few  existing  trees  is  carefully  gathered  for 
fuel,  with  the  result  that  the  soil  has  no  humus  and 
the  rainwater  flows  away  almost  as  fast  as  it  falls. 
The  hills  and  the  foothills  are  badly  gullied,  as  on  our 
own  western  plains,  and,  wherever  practicable,  they  are 
terraced  off  for  cultivation,  all  available  land  being 
utilized  down  to  areas  of  only  a  few  square  yards. 

A  small  amount  of  afforestation  is  being  attempted, 
but  the  ground  beneath  the  trees  is  kept  as  bare  as  a 
billiard  table.  Under  such  conditions  the  development 
of  a  forest  is  a  slow  business.  There  are  many  similar 
matters  of  political  economy  in  China  that  need  careful 
study  and  correction,  if  the  country  is  to  thrive  to  the 
greatest  practicable  extent. 

Visit  to  the  Great  Wall — Our  first  stop-over  was  at 
the  Great  Wall,  where  we  remained  several  hours  be- 
tween trains,  examining  this  wonderful  construction 
and  climbing  over  a  part  of  it.  We  did  not  attempt 
to  reach  the  summit,  as  the  ascent  would  have  been  too 
arduous,  and  as  there  was  a  cold  wind  blowing.  After 
attaining  an  altitude  of  several  hundred  feet  above  the 
railway  station,  we  stopped  for  luncheon  in  an  em- 
brasure of  the  wall,  then  returned  to  our  cars. 

The  Wall  is  in  a  fair  state  of  preservation ;  but  there 
is  an  occasional  spot  where  a  break  has  occurred,  as 
shown  in  Fig.  1. 


Our  second  stop-over  was  at  Kalgan,  from  which  city 
there  is  a  road  (?)  to  Urga  across  the  Great  Gobi 
Desert.  It  had  been  arranged  that  our  party  travel  to 
the  latter  by  automobile,  and  an  attempt  was  made 
thus  to  reach  it;  but,  after  a  struggle  of  three  hours 
through  slippery  mud  in  a  driving  snowstorm  with  a 
bleak,  cutting  wind,  we  turned  back  at  the  foot  of  the 
Pass  not  very  far  from  the  Plains.  We  traveled  in  two 
open  cars,  one  only  of  which  had  canvas  curtains  that 
kept  out  most  of  the  snow  and  some  of  the  cold.  Our 
Chinese  friends  very  courteously  had  given  the  better 
car  to  the  ladies,  Mr.  Sullivan,  and  myself;  and  we 
managed  to  be  not  too  uncomfortable  in  it ;  but  those  in 
the  leading  car  nearly  perished  with  the  cold,  neces- 
sitating a  premature  return  to  the  town,  in  which  our 
car  led  the  way.  The  occupants  of  the  other  stated  that 
on  one  occasion,  when  our  car  slued  in  the  mud,  we 
had  one  wheel  over  the  cliff;  consequently  it  was  just  as 


FIG.   4.     CHINESE  ENGINEERS  WITH   MR.   WADDELL 

Part  of  the  large  Suiyuan   (end  of  completed  Iin£)   Station 
in  the  background. 

well,  perhaps,  that  we  did  not  attempt  to  surmount  the 
steep  grades  of  the  Pass. 

The  roads  were  exceedingly  rough,  due  to  the  great 
number  of  Peking  carts  by  which  it  is  constantly 
traversed.  They  are  without  springs,  and  the  tires  are 
slightly  cogged,  nominally  to  furnish  an  additional  grip 
on  the  ground  but  actually  to  accentuate  the  bumping. 
A  trip  in  one  of  these  vehicles  is  an  event  long  to  be 
remembered. 

Condition  of  roadbed  and  structures — As  one  travels 
along  the  Kin-Sui  line  he  cannot  but  notice  how  well  it 
is  maintained.  The  roadbed  is  always  in  perfect  con- 
dition, excellently  ballasted,  and  free  from  weeds  and 
grass. 

All  the  constructions  along  the  line  are  truly  first- 
class  and  generally  economic.  For  instance,  the  stations 
are  small  but  substantially  built,  and,  while  very  little 
ornamentation  has  been  used  on  them,  their  general 
effect  is  pleasing,  as  can  be  seen  from  Fig.  2.  This 
picture,  too,  shows  a  bit  of  the  Great  Wall  against  the 
skyline.  A  portion  of  the  rear  of  the  larger  station 
at  Suiyuan  is  illustrated  in  Fig.  3,  and  in  the  fore- 
ground there  is  a  group  of  Chinese  engineers  with  the 
writer. 

"Ships  of  the  desert" — Suiyuan  is  a  great  harbor  for 
the  "ships  of  the  desert,"  a  fine  specimen  of  which  is 
shown  in  Fig.  5.     Some  of  them  are  immense  animals. 
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FIG.  5.  ONE  OF  THE  "SHIPS 

OF  THE   DESERT" 
"Some   are   immense   animals 
and  a  string  of  a  hundred  or 
more  of  them  makes  an   im- 
posing sight." 


and  a  string  of  a  hundred  or  more  makes  an  imposing 
sight.  They  were  coming  in  from  the  Plains  loaded 
mainly  with  hides;  and  I  spent  some  time  watching 
them  being  unloaded.  It  was  an  interesting  sight 
which  I  was  reluctant  to  leave.  The  modus  operandi 
was  as  follows : 

The  driver  led  the  camel  by  a  rope  attached  to  the 
nosepiece  of  a  halter  to  the  proper  place  for  discharg- 
ing and  ordered  it  to  kneel, 
often  enforcing  the  command 
by  a  twitch  of  the  rope. 
Slowly  and  with  apparent  re- 
luctance the  great  beast  sank 
to  its  knees,  then  with  the 
utmost  deliberation  lowered 
its  hind  legs,  and  drew  all 
four  limbs  beneath  its  body, 
every  portion  of  the  animal 
fitting  together  as  closely  as 
if  packed  for  boxing.  Then 
two  men  unfastened  the  lash- 
ings of  the  burden  and  rolled 
it  off  into  the  place  of  tem- 
porary storage.  Finally,  at 
the  word  of  command  the 
camel  slowly  reversed  the 
folding  process  in  regular 
order,  rose  to  its  feet,  and 
majestically  stalked  off. 

Construction  methods — At 
this  place,  the  temporary  end 
of  the  line,  there  are  locomo- 
tive sheds,  repair  shops,  etc.,  all  built  neatly  but  economi- 
cally; and  they  were  then  putting  in  a  turn-table  and 
finishing  some  of  the  buildings.  At  one  place  they  were 
mixing  concrete  for  a  shop  floor — not  by  machinery,  but 
in  the  old-fashioned  way  I  did  myself  some  forty  years 
ago — by  hand.  Although  the  method  of  transporting 
both  the  materials  and  the  mixed  concrete  in  baskets  is 
rathercrude,  the  work  proceeded  expeditiously,  the  work- 
men handling  their  shovels  vigorously.  At  my  request, 
Captain  Meloy  took  several  snap-shots  of  a  mixing  and 
transporting  gang,  the  best  of  which  is  shown  in  Fig. 
6.  There  was  one  feature  of  the  placing  of  the  con- 
crete that  struck  me  forcibly  as  both  effective  and 
economic.  The  tramplers,  instead  of  wearing  rubber 
boots,  which  would  be  exceedingly  expensive  in  this 
country,  tied  to  their  Chinese  shoes  by  small  rope  pieces 
of  wood  about  the  size  of  paving  blocks,  being  some 
four  or  five  inches  high,  the  same  in  width,  and  as  long 
as  the  wearer's  foot.  In  operation  they  appeared  to 
be  quite  effective. 

Our  party  made  an  excursion  into  the  walled  city 
by  means  of  Peking  carts  drawn  by  mules.  We  saw  not 
only  the  usual  busy  street  life,  but  also  a  large  market 
and  a  most  interesting  temple,  said  to  be  1,.350  years 
old.  It  is  filled  with  both  large  and  small  images  of 
men  and  gods  all  highly  gilded  and  colored,  but  some- 
what fadfd  through  age  and  dirt.  The  architecture  of 
the  building  is  most  impressive. 

Mr.  Kwang,  unfortunately  for  the  rest  of  the  party, 
here  received  a  call  for  his  presence  at  the  front  from 
some  of  his  subordinates  on  the  con.'^truction  of  the 
extension;  hence  we  had  to  return  without  him.  We 
were  lucky  enough  to  catch  a  special,  which  took  ua 
without  stop-over  to  Kalgan;  and  early  next   morning 


we  were  hauled  out  by  the  regular  train  for  Peking, 
arriving  about  3  p.m. 

Observations  and  recommendations — As  an  old  locat- 
ing engineer,  I  was  forcibly  struck  by  the  scientific 
and  economic  manner  in  which  the  line  had  been  run. 
Along  the  rocky  side-hills  contour  lines  had  been  closely 
followed,  but  without  employing  too  sharp  curves;  and 
the  climbing  of  grades  was  generally  continuous. 

There  was  one  place,  though,  where,  as  an  American 
engineer,  for  the  sake  of  economy,  I  should  have  broken 
the  grade;  but,  had  I  been  a  Chinese  engineer.  I  might 
not.  There  was  a  long  stretch  of  grade  of  1 :  140  over 
quite  a  high  embankment.  I  should  have  come  down 
from  the  summit  by  a  grade  of  1:100  until  within  two 
or  three  feet  of  the  surface  and  then  followed  the  latter 
with  a  low  bank.  Labor,  however,  is  so  cheap  in  most 
parts  of  China  that  a  few  feet  of  extra  height  in  an 
embankment  is  not  much  of  an  extravagance ;  and  I  con- 
cede that  the  uniform  grade  not  only  looks  better  but 
also  permits  of  a  more  steady  speed  of  ascent. 

As  a  part  of  my  duty  in  connection  with  this  trip 
was  to  prepare  a  report  upon  what  I  saw,  immediately 
after  my  return  I  did  so;  and  from  it  the  following 
excerpts  are  taken : 

"Permit  me  to  compliment  you  on  your  scientific 
alignment  through  very  difficult  country,  the  sound 
judgment  displayed  in  the  general  style  of  construc- 
tion, the  economics  that  governed  your  entire  work, 
the  magnificent  condition  of  your  track,  and  the  general 
excellence  of  your  entire  line.  Such  work  would  be 
creditable  in  any  country  of  the  world;  and  as  the  line 
was  surveyed,  financed,  and  constructed  entirely  by 
Chinese,  it  shows  how  thoroughly  you  all  must  have 
studied  both  the  theory  and  the  practice  of  economic 
railroading. 


III.  1:     ..,i.\i.\'.  ...  :    '  .uuniNi:  coNCRETi'; 

■Although  I  he  method  of  IranspurtinK  both  materials  ami 
mixed  concrete  In  baskets  Is  rather  crude,  the  work  pro- 
ceeded expeditiously." 

"As  for  suggestions  for  improvements  on  your  wmk 
to  utilize  on  the  extension  of  the  line,  everything  that 
you  have  done  is  so  good  that  I  have  but  little  advice 
to  offer.  However,  the  following  suggestions  may  he 
worth  while. 

"A.  In  deck  bridges,  no  matter  how  cheap  the  sub- 
structure may  be  or  how  expensive  the  metal,  you  will 
find  it  economic  to  make  the  bottom  chords  parallel  tn 
the  top  chords  from  end  to  end  of  span,  thus  reducing 
the  height  of  pier  shafts  to  a  minimum.  The  reasons 
for  this  are  that  the  extra   weight   of  metal   required 
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is  a  bagatelle  and  that  the  saving  in  volume  of  pier 
shafts  is  at  the  bottom  where  it  is  large,  and  not  at  the 
top  where  it  is  small. 

"B.  I  favor  compensating  for  curvature,  especially  on 
all  ruling  grades,  because  if  your  apparent  maximum 
allowable  grade  is  3.33  per  cent,  and  you  put  a  6-deg. 
curve  on  it,  the  actual  ruling  grade  is  3.57  per  cent. 

"C.  I  favor  also  the  use  of  easement  curves  where 
the  curvature  exceeds  2*  deg.  Your  corresponding 
limit,  I  understand,  is  44  deg.  You  would  find  that  the 
employment  of  the  limit  I  suggest  would  provide  a  more 
smoothly-riding  track.  I  know  the  trouble  you  have  in 
getting  the  trackmen  to  maintain  spiral  curves;  but 
they  should  be  taught  how  to  do  it  and  then  forced 
under  penalty  to  obey  instructions." 


Chlorine  Gas  for  Killing  Garbage  and 
Other  Offensive  Odors 

By  W.  J.  Springborn 

Consulting  Sanitary  Expert,  New  York  City 

NEED  for  a  cheap,  easily  regulated  and  dependable 
method  of  controlling  offensive  odors  from  pro- 
cesses dealing  with  organic  matters,  particularly  gar- 
bage and  sewage,  has  long  been  recognized.  Such  a 
method,  utilizing  chlorine  gas,  will  be  described  in  this 
article. 

First,  personal  experience  of  the  writer  with  an 
earlier  and  unsuccessful  method  of  odor  control  will  be 
summarized.  This,  which  was  one  of  the  earlier  large- 
scale  attempts  to  control  garbage-reduction  odors,  was 
made  under  the  author's  direction  at  the  municipally- 
owned  garbage  reduction  works  of  Cleveland,  Ohio, 
about  a  dozen  years  ago. 

The  Cleveland  Scrubber — This  installation  consisted 
of  a  double  deck  scrubbing  chamber  built  of  brick, 
approximately  43  ft.  long,  13  ft.  high  and  8  ft.  wide. 
Throughout  the  length  of  the  two  compartments  there 
were  17  baffle  walls  so  arranged  that  the  hot  gases, 
carrying  the  obnoxious  odors,  alternately  passed  over 
and  under  these  baffles  through  a  constant  spray  of 
water.  The  gases  were  admitted  to  the  lower  compart- 
ment, passing  through  its  entii-e  length,  then  back 
through  the  upper,  thence  through  a  specially  constructed 
furnace  in  which  natural  gas  was  burned  to  consume 
any  odors  which  had  not  been  condensed  by  the  water 
spray;  finally,  the  products  of  combustion  were  dis- 
charged through  a  stack  60  ft.  in  height.  The  water 
spray  alone  was  found  to  be  entirely  ineffective. 

Similar  efforts  were  later  made  in  other  cities  but 
have  never  completely  destroyed  the  odors.  Attempts  to 
consume  the  odors  in  a  furnace  have  not  only  failed  but 
have  also  resulted  in  greatly  raising  the  temperature 
of  the  odors,  thus  increasing  their  volatility  so  that 
an  even  larger  area  was  affected  by  the  spread  of  the 
odors. 

Henderson-Haggard  Chlorine  Process — About  a  year 
ago  a  process  using  chlorine  gas  for  the  destruction  of 
odors  was  developed.  It  is  known  as  the  Henderson- 
Haggard  process,  after  its  inventors.  Prof.  Yandell 
Henderson  and  his  associate.  Dr.  Howard  W.  Haggard, 
both   of  Yale   University.     During  the   past   year   the 


writer  undertook  the  commercial  application  of  the  proc- 
ess and  made  a  number  of  installations  under  widely 
varying  conditions.  Careful  and  exhaustive  tests  have 
demonstrated  the  chlorine  process  to  be  highly  effective 
in  destroying  odors,  arising  from  the  rendering  of 
animal,  vegetable  and  fish  materials,  and  also  odors 
from  septic  sewage,  with  a  remarkable  ease  of  control 
and  low  expense. 

Briefly  stated,  the  process  consists  of  injecting  vola- 
tilized gas  from  liquid  chlorine  into  a  mixing  chamber 
where  it  combines  with  the  collected  odorous  gases,  im- 
mediate oxidation  taking  place  with  the  destruction  of 
all  odors.  Having  once  obtained  the  proper  proportion 
of  chlorine  gas  the  operation  becomes  practically  auto- 
matic. It  is  then  only  necessary  to  set  the  valve  on  the 
control  apparatus,  regulating  the  supply  of  chlorine. 
The  control  apparatus  is  a  simple  and  foolproof  device, 
made  and  developed  by  the  Wallace  &  Tiernan  Co. 

Process  Tested  at  Cleveland  and  Elsewhere — The  first 
test  on  a  large  scale  was  conducted  a  year  ago  at  two 
private  rendering  plants  in  Cleveland,  Ohio,  where  both 
garbage  and  animal  materials  were  being  rendered. 
Some  months  later  a  test  was  made  on  sewer  gas  which 
was  being  discharged  at  the  west  side  outfall  at  Cleve- 
land. Chlorine  gas  was  injected  at  a  low  rate  into  the 
sewer  above  the  flow  line,  at  a  point  about  200  ft.  above 
the  outfall,  with  thorough  destruction  of  odors.  An 
installation  was  made  at  the  municipal  garbage-reduc- 
tion plant  at  Cleveland  late  last  summer.  In  this  case, 
however,  the  machines  have  not  been  in  constant  use 
because  not  all  odors  could  be  collected.  Arrangements 
are  now  being  made  to  collect  these  for  complete  chlo- 
rination  before  their  discharge  into  the  atmosphere. 

In  July,  1921,  a  machine  was  installed  at  a  plant  in  a 
large  eastern  city  where  dead  horses  and  bodies  of  dogs, 
cats,  and  other  small  animals,  together  with  condemned 
food  and  market  refuse,  are  being  rendered.  This  in- 
stallation has  been  in  daily  operation  since  and  is  giv- 
ing the  best  of  satisfaction,  no  complaints  having  been 
registered  against  it.  Another  machine  is  in  daily  use 
for  eliminating  odors  from  the  curing  or  diying  of 
manure,  in  a  plant  located  in  a  densely-populated 
district. 

Used  at  New  Bedford  Garbage  Reduction  Works — In 
November,  1921,  the  process  was  put  into  service  at  the 
municipal  garbage-reduction  works  of  New  Bedford, 
Mass.,  where  a  direct-heat  rotary  type  of  dryer  is  now 
being  used  for  drying  raw  garbage.  Here  the  vapors 
carrying  the  odors  are  withdrawn  from  the  dryer  by 
means  of  a  fan  and  discharged  into  a  duct  about  3  ft. 
square  and  70  ft.  long.  The  chlorine  gas  is  injected  into 
a  mixing  chamber  ahead  of  this  duct  and  is  allowed  to 
mingle  with  the  odors  through  its  entire  length.  The 
velocity  of  about  10  ft.  per  second  allows  a  contact  of 
but  seven  seconds.  Even  in  this  brief  period  complete 
oxidation  takes  place. 

A  demonstration  was  given  recently  at  a  rendering 
and  drying  plant  where  a  mixture  of  leather  scrap,  wool 
waste,  hair,  feathers,  etc.,  was  being  cooked  and  dried. 
.  The  odor  from  these  materials  is  intense  and  very 
obnoxious,  and  here  again  it  was  proved  that  complete 
destruction  of  odors  took  place  within  five  or  six 
seconds  after  the  chlorine  gas  came  into  contact  with 
the  odor-bearing  gases. 
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Jack-Knife  Crane  Solves  Problem  of 
Restricted  Operating  Space 

By  a.  B.  Proal 

Consulting  Engineer.  Robins  Conveying  Belt  Co..  New   York  City 

CONFRONTED  with  the  necessity  of  handling  a 
general  cargo  from  the  smallest  packages  up  to 
those  weighing  10  tons  to  and  from  1,000-ton  river 
barges,  the  Commission  supervising  the  Mississippi- 
Warrior  River  service,  formerly  under  the  control  of 
the  U.  S.  Railroad  Administration  and  now  the  War 
Department,  had  designed  and  recently  installed  an 
interesting  type  of  cargo-handling  crane.  The  crane 
also  handles  coal  or  cargo  dii'ectly  from  barge  or  dock 
to  steamship. 

As  many  of  the  dock  sheds  along  the  river  are  built 
close  to  the  edge  of  the  dock,  it  was  found  necessaiy  to 
provide  equipment  which  could  be  slipped  in  between  a 
vessel  and  a  freight  shed.  In  order  to  operate  success- 
fully the  equipment  could  not  interfere  with  the  vessel's 
rigging,  the  boat  stanchions,  or  other  apparatus  attached 
to  either  vessel  or  dock.  With  the  above  requirements 
in  mind,  the  jack-knife  crane  shown  in  the  accompany- 
ing illustration  was  built. 


venient  place  where  he  can  see  the  cargo  hook  or  grab 
bucket  in  use.  The  operator  not  only  handles  the  cargo 
winch  with  this  remote  control  but  also  the  slewing 
mechanism.  The  mechanism  used  for  raising  and  lower- 
ing the  booms  is  operated  by  a  separate  drum  control. 

One  of  the  advantages  of  this  type  of  equipment  is 
that  the  wind  loads  are  equalized  so  that  the  vessel  can 
be  handled  in  stiff  winds.  Head-wind  resistance  can  be 
materially  reduced  as  the  machine  can  be  pointed  in  the 
direction  of  the  wind  as  the  barge  is  being  propelled 
from  place  to  place. 

Located  on  either  end  of  the  barge  are  two  10-ton 
bullwheel  derricks  which  are  used  for  handling  occa- 
sional loads  found  too  heavy  for  the  jack-knife  crane. 
These  derricks  are  also  used  for  handling  a  series  of 
portable  conveyors  which  are  part  of  the  barge's  equip- 
ment. The  conveyors  are  self-contained  units  mounted 
on  steel  frames  and  are  long  enough  to  bridge  the  space 
between  the  river  barges  and  the  docks.  Several 
auxiliary  portable  conveyoi-s  are  also  carried  so  that 
cargo  can  be  conveyed  from  different  parts  of  a  barge 
to  the  main  conveyors. 

The  electric  motors  for  operation  of  the  crane  receive 
power  from  a  generator  driven  by  one  of  the  two  gas 
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The  crane  itself  is  erected  on  a  floating  power-driven 
barge,  one  of  the  old  barges  propelled  by  producer-gas 
being  used  for  the  purpose.  The  crane  is  located  in  the 
middle  of  the  barge  and  is.mounted  on  a  turntable  with 
two  overhanging  lx)oms.  These  booms  are  capable  of 
folding  so  that  the  machine  can  slip  between  vessels  or 
between  vessels  and  dock  with  ease.  After  the  crane 
barge  is  located  in  the  proper  position  the  derrick  is 
Bwung  so  that  the  booms  overhang  the  vessel  and  pier. 
In  thi.s  position  cargo  can  be  handled  easily  from  one 
side  of  the  derrick  barge  to  the  other.  Several  holds  of 
a  barge  can  be  served  with  one  setting  of  the  crane.  It 
i»  not  necessary  to  have  the  crane  set  opposite  the  hatch 
to  be  served  or  the  point  from  which  the  cargo  is  taken. 

The  crane  has  a  maximum  reach  of  <i7  ft.  at  each 
boom,  at  which  distance  it  is  capable  of  handling  a  25- 
ton  load,  making  two  round  trips  per  minute.  It  is 
operated  by  one  man  and  is  electrically  driven.  The 
operator  controls  all  movements  by  means  of  a  portable 
remote  control,  enabling  him  to  be  located  at  any  con- 


engines  which  drive  the  barge  propellers.  The  propel- 
lers are  disconnected  by  a  friction  clutch  when  the  gen- 
erators are  operating. 

The  entire  machine,  including  the  conveyors,  wa.s 
designed  and  built  by  the  Robins  Conveying  Belt  Co., 
New  York  City. 

Scope  of  the  Lumber  Industry 

The  lumber  and  wood-working  industries  in  the  United 
States  represent  an  investment  of  $12,000,000,000. 
and  employ  approximately  1,000.000  men;  their  annual 
railroad  freight  bill  is  approximately  $170,000,000 
paid  for  transporting  200,000.000  tons,  which  is  more 
than  10  per  cent  of  the  total  tonnage  of  the  American 
railroads,  according  to  Charles  Hill,  general  manager. 
Southern  Pine  Sales  Corp.  of  New  York,  in  an  address 
delivered  at  the  annual  meeting  of  the  Southern  Pine 
Association  held  recently  in  New  Orleans.  Lumber 
ranks  first  among  the  nation's  industries  in  the  number 
of  employees,  and  second  in  invested  capital. 
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Water  Seepage  Along  Fault  Planes 
Causes  Serious  Clay  Slide 

Extensive  Slip  in  Brick-Clay  Pit  in  Hudson  Valley 

Traced  to  Softening  of  Strata  by 

Surface  Water 

By  Robert  W.  Jones 

West  New  Brighton,  N.   Y. 

ON  Dec.  16,  1921,  a  clay  slide  at  Glasco,  N.  Y.,  re- 
peated a  course  of  events  that  has  happened  time 
after  time  at  various  localities  in  the  Hudson  Valley, 
many  times  with  loss  of  life,  serious  injury  to  workmen 
or  destruction  of  property.  The  slides  have  always  been 
described  as  "acts  of  God"  while  in  reality  they  were 
simply  the  result  of  the  refusal  by  operators  and  engi- 
neers to  recognize  certain  geological  conditions  as  to 
deposition  of  the  clays,  sands  and  gravels  and  later  sec- 
ondary changes  in  their  physical  conditions. 

On  the  above  mentioned  date  a  very  serious  clay  slide 
occurred   on  the   property   of  Washburn   Brothers   Co. 
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FIG.  1.  CONTACT  BETWEEN  CLAY  AND  ROCK 

The  crude  clay  was  used  in  the  manufacture  of  the 
ordinai-y  Hudson  Valley  soft-mud  building  brick.  Oper- 
ating conditions  at  this  plant  were  recognized  through- 
out the  valley  as  being  of  very  high  grade;  every  at- 
tempt had  been  made  to  fully  protect  the  workmen  from 
injury.  The  slide  occurred  under  what  was  recognized 
by  all  clay  workers  as  a  perfectly  safe  method  of  ex- 
cavating clay,  and  yet  certain  minor  geological  condi- 
tions that  by  certain  engineers  are  looked  upon  as  of  no 
significance  were  present,  and  it  was  these  that  made 
it  possible  for  the  slide  to  occur.  The  various  Hudson 
Valley  slides  have  occurred  not  through  disregard  for 
safety  conditions  but  through  lack  of  knowledge. 

The  original  deposits  of  the  glaciated  valley  were  of 
a  morainal  origin,  pushed  forward  by  the  advancing  ice- 
sheet  or  deposited  during  its  retreat.  As  the  glacial 
waters  became  more  quiet  and  reached  a  greater  depth, 
due  to  blocking  of  channels,  a  fine-grained  siliceous  and 
highly  carbonaceous  product  of  local  rock  erosion  began 
to  be  deposited.  In  the  area  where  the  fall  of  clay  oc- 
curred the  water  level  of  the  glacial  lake  reached  a 
height  that  is  approximately  the  present  200-ft.  contour. 
At  this  height  adjacent  lakes  to  the  east  and  west  began 
to  deliver  their  burdens  of  siliceous  and  calcareous  sedi- 
ments in  the  form  ,of  delta  deposits.  The  immediate 
neighborhood  of  Glasco  received  the  deposits  from  a 
stream  that  at  one  time  flowed  south  along  the  present 
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FIG.  2.  BENCHES  OF  WASHBURN  CLAY  PIT 

valley  of  the  Kaaterskill  creek.  As  the  sediments  became 
deeper  and  the  land  surface  began  to  rise,  shallow  de- 
position began  in  certain  localities. 

So  we  have  in  the  Hudson  valley,  in  an  ideal  section, 
the  following  comparatively  recent  sedimentary  deposits, 
listed  in  descending  order:  (a)  Shallow-water  deposits; 
sand,  gravel  and  clay  deposits  of  meandering  streams; 
(b)  delta  deposits;  bedded  clays  and  sands  deposited  in 
comparatively  quiet  and  deep  waters;  (c)  deep-water 
deposits ;  clay  in  thin  layers  with  very  thin  partings  of 
sand;   (d)  morainal  sand  and  gravel. 

This  statement  of  the  deposition  sequence  is  given  to 
explain  why  the  contact  between  the  various  materials 
or  beds  is  sharply  defined.  Such  a  contact  is  apt  to  be 
water-bearing. 

After  the  water  had  receded  and  the  sediments  had 
been  eroded  to  the  approximate  present  cross-section  of 
the  valley,  movement  of  the  underlying  rock  structures 
took  place,  and  f"ult  lines  of  sometimes  considerable 
displacement  de.  .;op^d  through  the  sands,  gravels  and 
clays.  These  formed  natural  watercourses  to  the  lower 
layers.  Other  natural  watercourses  developed  along  the 
contact  bec',  een  the  deposits  and  older  rock  formations 
(see  view  Fig.  1)  and  also  between  the  contact  of  the 
clays  and  gravels  where  they  outcropped  at  the  surface. 

The  fault  lines  have  had  a  great  influence  on  the 
methods  of  excavation.  There  are  localities  where,  to 
the  operator,  the  clay  appears  to  stand  up  better  and 
easily  retains  an  almost  vertical  face.  This  may  perhaps 
be  a  joint  plane  developed  through  drying  of  the  deposits 
but  in  most  cases  these  joint  planes  have  been  also 
planes  of  local  vertical  movements,  developing  into  fault 
lines,  whose  range  of  displacement  may  be  from  less 
than  an  inch  to  30  or  40  ft.  These  local  fault  lines,  in 
most  cases  roughly  parallel,  often  determine  the  limits 
of  the  upper  workings  or  benches  and  furnish  a  channel 
for  descending  waters.  This  was  the  condition  on  the 
upper  bench  at  the  Glasco  locality. 

Excavation  at  Glasco  was.  carried  to  a  depth  of  about 
65  ft.  from  the  surface,  the  work  being  carried  on  by 
means  of  benches  with  an  easy  grade  towards  the  river. 
West  of  the  upper  bench  on  the  unexcavated  surface  at- 
tempts had  been  made  to  drain  the  surface  waters  by 
means  of  shallow  ditches  approximately  parallel  with  the 
excavated  face  but  finally  delivering  the  water  over  the 
face  of  the  pit.  The  surface  material  was  naturally  wet, 
being  underlaid  by  an  impervious  layer  at  a  depth  of 
about  4  ft.,  where  the  delta  deposits  made  contact  with 
the  later  shallow-water  deposits.  The  drainage  water 
had  developed  the  vertical  watercourse  along  the  face 
of  the  upper  bench.     The  section  Fig.  2  shows  the  lo- 
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FIG.   3.     FACE  OF  SLIDE  IN  CLAY    PIT  AT   CLAM  i> 
Top  of  bench  B  was  a  dark  layer  near  bottom  of  view. 

cation  of  this  watercourse  and  of  various  impervious 
beds. 

All  of  the  surface  water  was  descending  this  course, 
coming  to  the  surface  along  the  impervious  bed  on  bench 
B,  Fig.  2.  This  impervious  bed  shows  plainly  in  Fig.  3 
as  a  dark  band  passing  through  the  point  of  material 
that  has  failed  to  slide.  A  portion  of  the  water  passed 
on  to  the  impervious  bed  at  the  foot  of  bench  A,  prac- 
tically the  bottom  of  the  pit.  This  bench  becoming  satu- 
rated suddenly  flowed  out  from  under  the  upper  beds. 
It  flowed  with  sufficient  speed  to  overtake  a  running  man 
and  did  not  stop  until  it  had  crossed  the  pit,  a  distance 
of  approximately  .500  ft.  The  upper  mass  of  clay 
immediately  fell  and  flowed  out  over  the  first  for  a  dis- 
tance of  about  300  ft.  The  line  of  fracture  in  the  upper 
beds  was  sharply  defined  and  was  smoothed  by  the  fall- 
ing material.     (Fig.  3). 

A  mass  of  clay  had  been  left  originally  in  the  pit  as 
a  sort  of  anchor,  dividing  the  pit  into  practically  two 
working  places.  This  mass  of  clay  also  fell.  As  the 
material  fell  it  became  confined  between  the  north  and 
south  side-walls  of  the  pit,  and  was  thrown  up  in  places 
to  a  height  of  20  ft.  (Fig.  4).  The  original  flowing 
material  was  completely  covered  by  the  later  fall  of 
broken  blocks  of  clay. 

The  break  at  the  face  had  a  width  of  approximately 


225  ft.,  being  located  where  the  drainage  from  the  sur- 
face was  the  greatest.  The  area  occupied  by  the  fallen 
material  was  about  500  x  200  ft.,  with  an  average  depth 
of  15  ft.  Two  men  were  covered  by  the  fallen  material 
and  all  attempts  to  locate  their  bodies  have  failed. 

This  fall  of  clay  is  only  a  repetition  of  what  has  oc- 
curred at  Mechanicsville,  Hudson  (with  loss  of  life), 
Catskill,  Haverstraw  (loss  of  life),  Albany  (loss  of  life), 
Schodack,  Coeymans  (loss  of  life).  Perhaps  one  of 
the  most  prominent  examples  of  unstable  conditions  of 
the  Hudson  valley  clays  and  sands  is  found  at  Albany, 
where  it  has  been  found  impossible  to  complete  the  con- 
struction of  the  State  Capitol,  the  foundations  of  which 
were  laid  on  heavily  faulted  deposits.  Another  example 
of  unstable  conditions  was  had  when  the  power  house 
and  other  equipment  belonging  to  the  Knickerbocker 
Portland  Cement  Co.  at  Hudson  were  destroyed  by  a 
sudden  fall.  This  particular  case  is  an  example  of  what 
may  happen  in  a  section  where  there  was  only  a  slight 
excavation  available  for  the  outflow  of  the  lower  beds. 
At  Haverstraw  a  fall  of  clay  occurred  in  which  there 
was  a  heavy  loss  of  life. 

All  falls  of  any  size  have  resulted  from  the  flowing 
out  of  the  lower  beds.  There  is  only  one  way  in  which 
to  secure  protection  for  foundations  or  excavations  in 
such  deposits,  and  that  is  by  proper  drainage — not  by  re- 
moving water  but  by  preventing  water  from  flowing 
into  the  beds  upon  which  the  work  is  being  carried.  As 
an  example  of  what  conditions  may  be  under  such  de- 
posits I  may  mention  one  case  where  I  had  put  down  a 
2-in.  hole  to  a  depth  of  12  ft.  and  in  coupling  my  drill 
connections  dropped  two  sections  down  the  hole;  they 
immediatelj'  disappeared. 


I-ALLKN   ,\1.\  rivKI.U.   i. 


Plans  for  Additional  Storage  for  Panama  Canal 

Eventually  additional  water  will  be  essential  to  pro- 
vide an  extension  of  the  water  supply  to  maintain  the 
level  in  Gatun  Lake  during  the  dry  season.  Investiga- 
tions made  in  Febi-uary  of  the  practicability  of  divert- 
ing into  Gatun  Lake  the  Indio  River  which  flows  into  the 
Caribbean  Sea  20  miles  west  of  the  mouth  of  the 
Chagres.  The  project  was  found  impracticable,  accord- 
ing to  the  Panama  Canal  Record,  because  of  the  lack  of 
a  suitable  dam  site  on  the  Indio  below  its  junction  with 
the  Rio  Esterial. 

Alternative  projects  are  the  constiniction  of  a  supple- 
mentary reservoir  above  Alhajuela  on  the  Chagres 
l^eyond  the  limits  of  the  lake  and  of  a  dam  west  of 
Pedro  Miguel  Lock  to  incorpoi-ate  within  the  lake  area 
a  part  of  the  Rio  Grande  valley  above  Miraflores  Lake. 
The  Alhajuela  project  would  give  an  additional  storage 
of  between  15  and  30  billion  cu.ft.  (the  present  dry 
season  storage  between  the  87-  and  80-ft.  levels  is 
31.95-  billion  cu.ft.)  and  would  also  furni.sh  power  for 
electrical  development.  The  Pedro  Miguel  Project,  by 
decreasing  the  surges  in  Gaillard  Cut  resulting  from 
drafts  of  water  for  lockages  at  Pedro  Miguel,  should 
make  it  possible  to  raise  the  maximum  elevation  to  88  ft. 
and  give  an  additional  0.5  ft.  available  depth  at  low 
stages  of  the  lake,  which  woruld  increa.sc  the  storage 
range  from  the  present  7  ft.  to  8 J  ft.,  or  add  about 
6.7  billion  cu.ft.  to  the  .storage. 

Decision  has  not  been  made  as  lo  which  project,  if 
either,  will  be  recommended  to  Congress.  Under  pres- 
ent operating  conditions  there  is  no  danger  of  a  shortage 
which  would  interfere  with  traflic. 
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Welded  Radio  Towers  150  Ft.  High 
Built  at  Peking 

Simple  Design  Permits  Cheap  Construction — 

Main  Members  of  Steel  Pipe  With 

Sleeve  Joints — Rod  Diagonals 

By  H.  S.  Bear 


TWO  welded  radio  towers  150  ft.  high,  largely  made 
of  steel  pipe,  were  built  last  year  at  Peking,  China, 
as  part  of  the  wireless  installation  at  the  American 
Legation  Guard.  The  station  consists  of  one  30-kw. 
arc  transmitting  set  and  a  triangular  antenna  sup- 
ported by  three  steel  towers.  The  main  tower,  300  ft. 
high,  situated  in  the  Legation  Guard  compound,  is  of 
structural  steel  according  to  the  standard  design  of  the 
Bureau  of  Yards  and  Docks,  U.  S.  Navy  Department. 
It  was  fabricated  at  Pittsburgh  by  the  Pittsburgh-Des 
Moines  Steel  Co.,  and  erected  by  Etablissements 
Arnoult,  of  Peking,  entirely  with  Chinese  labor,  the 
erection  being  completed  in  21  months.  The  two  other 
towers,  Fig.  2,  which  stand  on  the  top  of  the  Tartar 
Wall,  are  only  150  ft.  high,  and  were  built  by  electric- 
welded  construction. 

Tartar  Wall  is  14  mi.  in  length,  in  the  shape  of  a 
rectangle  4  mi.  long  and  3  mi.  wide,  and  encloses  part 
of  the  city  of  Peking.  This  wall  averages  approxi- 
mately 50  ft.  in  width  at  the  top  and  30  ft.  in  height. 
It  is  constructed  with  brick  sidewalls  with  a  batter  of 
about  1 :4  and  yellow  clay  filling.  Note  that  all  dimen- 
sions are  appi'oximate  because,  true  to  Chinese  custom, 
the  wall  does  not  maintain  definite  lines  except  in  e 
general  way.  Part  of  this  wall  forms  one  boundary 
of  the  American  compound.  The  two  towers  are  spaced 
320  ft.  apart  and  have  a  total  height  of  178  ft.  above 
ground. 
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FIG.   1.     DESIGN  OF  WELDED  TOWERS 


The  requirements 
in  this  case  were: 

(1)  To  support  a 
horizontal  antenna 
pull  of  3,000  lb.  at 
a  height  of  150  ft. 
above  Tartar  Wall ; 

(2)  to  use  a  limited 
ground  space  (guys 
were  not  desir- 
able) ;  (3)  to  con- 
struct a  permanent 
support;  (4)  to  use 
a  limited  amount 
of  funds;  (5)  to 
construct  within  a 
limited  time;  (6) 
the  structure  to 
present  an  aesthetic 
appearance. 

Safety  was  of 
first  importance  be- 
cause of  the  prox- 
imity of  residences 
and  quarters.  Items 
2,  3,  and  6  elimi- 
nated the  guyed 
wooden  mast.  There 
are  no  structural- 
steel  fabricating 
shops  in  Peking,  so 
that  items  4  and  5 
eliminated  a  struc- 
tural-steel tower. 
After  experiment- 
ing and  estimating 
costs,  the  design  as 
per  Fig.  1  with  a 
few  exceptions  was  adopted.  Ideas  which  were  gained 
by  experience  in  the  construction  of  these  towers  are 
incorporated  in  the  revised  design  of  Fig.  2. 

There  are  several  distinct  advantages  to  be  found  in 
the  design  and  construction  of  this  tower.  First,  all 
members  of  the  tower  are  round  and  hence  they  offer 
a  relatively  small  resistance  to  the  wind,  which  is  im- 
portant as  a  great  part  of  the  stresses  produced  on 
such  a  tower  is  caused  by  the  force  of  the  wind  acting 
on  the  tower  itself.  Second,  pipe  sections  give  nearly 
perfect  columns,  having  the  greatest  strength  possible 
with  a  given  amount  of  metal.  Third,  the  details  are 
so  arranged  as  to  make  use  of  nearly  all  scraps  result- 
ing from  the  cutting  of  the  main  members.  Fourth, 
electric  welding  is  much  easier,  quicker  and  cheaper 
than  riveting,  on  work  of  this  nature,  and  if  properly 
done  it  is  just  as  reliable  as  riveted  work.  Fifth,  the 
use  of  matei-ial  of  light  weight  permits  the  easy  erec- 
tion of  long  shop  sections.  Sixth,  the  finished  tower 
has  smooth,  easy  lines  and  offers  a  pleasing  appearance. 
The  disadvantage  of  using  standard  pipe  sections  is 
the  thinness  of  the  metal.  On  this  account  great  care 
must  be  taken  in  the  original  painting  as  well  as  in 
later  repainting.  It  would  probably  have  been  better 
to  have  used  no  pipe  under  2J-in.  size. 

Local  conditions  governed  the  design  of  the  founda- 
tions and  the  top  piece.  Under  other  conditions  both 
designs  might  woll  be  changed. 

Costs  and  methods  of  construction  in  China  are  no 


FIG.      2.        TWO     WELDED     RADIO 
TOWERS  ON  TARTAR  WALL. 
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criterion  for  similar  construction  in  the  United  States. 
Steel  materials  in  the  open  market  cost  from  two  to 
five  times  as  much  in  the  United  States.  Skilled  labor 
per  man  per  hour  is  about  one-tenth  of  the  cost  of 
American  labor,  but  when  quantity  of  production  is 
considered  it  is  very  little  cheaper,  and  when  quality 
is  considered  it  is  not  as  cheap.  Unskilled  Chinese 
labor  is  about  one-fifth  of  the  cost  of  American  un- 
skilled labor.  However,  in  the  way  of  general  informa- 
tion the  following  figures  may  be  presented:  The  two 
towers,  including  foundations,  all  materials  and  labor 
and  painting,  cost  the  U.  S.  Government  $10,000.  Shop 
work  was  started  on  Feb.  15,  1921,  and  the  work  was 
completed  on  June  15,  requiring  a  total  of  four  months 
on  two  towers.  The  second  tower,  after  gaining  ex- 
perience on  the  first,  was  completely  assembled  in  posi- 
tion in  seven  days  and  completely  welded  in  another 
seven  days. 

Etablissements  Arnoult,  of  Peking,  a  French-Ameri- 
can company  employing  only  Chinese  labor,  was  the 
contractor  for  the  entire  work. 


Standardization  in  Industrial 
and  Social  Life 

Misconceptions  of  Its  Purpose — How  It  Quickens 

Creative  Genius  and  Develops  Sound 

Competition  in  Industry 

By  Albert  W.  Whitney 

Chairman,  American  Engineering  Standards  Committee 

Extract  from  paper  hrfon-r  Anniin}  Meeting  of  the  National 
Federation  of  Cotistnictioti  Industries,  Chicago,  April  4,  1922. 

I  CAN  best  get  into  the  heart  of  my  subject  by  first  clear- 
ing the  field  of  certain  negative  ideas,  certain  miscon- 
ceptions. 

I  have  in  mind  the  naive  and  not  uncommon  conception 
of  standardization  as  a  process  that  will  make  everything 
alike.  When  standardization  has  done  its  perfect  work, 
they  say,  we  shall  all  wear  the  same  kind  of  clothes,  eat 
the  same  kind  of  food — pellets  perhaps — live  in  the  same 
kind  of  houses,  go  to  the  same  kind  of  schools,  and  think  the 
same  kind  of  thoughts — and  our  critics  are  very  sure  that 
these  thoughts  will  not  be  pleasant — for  a  world  reduced  to 
sameness,  a  world  with  the  spice  of  variety  removed,  they 
assure  us,  will  be  a  stupid  place!  Is  this  what  standardiza- 
tion is  really  leading  us  to,  or  if  not,  where  is  it  leading? 
Is  it  possible  to  strike  a  balance  between  efficiency  and  free- 
dom or  isn't  the  case  so  bad  as  it  appears?  I  venture  to 
discuss  this  with  you  as  builders,  because  your  buildings 
must  not  only  be  all  that  is  possible  in  strength  and  effi- 
ciency, but  they  must  express  aspiration  and  spiritual  free- 
dom and  this  is  surely  impossible  if  that  is  what  stand- 
ardization means.  Wc  should  grow  tired  of  the  standard 
building,  even  though  it  might  be  the  most  beautiful  one 
possible,  just  as  we  should  grow  tired  of  Arrow  Collar 
boya. 

There  must  be  some  resolution  of  this  apparent  con- 
tradiction by  which  a  process  that  from  one  point  of  view 
is  so  fine  and  whole.some  and  neces.sary,  from  another  is  so 
deadening  and  stupid.  As  a  matter  of  fact,  the  difficulty  is 
easily  resolved ;  standardization  and  spiritual  freedom  not 
only  can  live  together,  but  as  a  matter  of  fact  they  are 
necessary  to  each  other  as  parts  of  tho  perfect  whole  and 
difficulty  arises  only  when  cither  one  attempts  to  occupy 
more  than  its  proper  share  of  the  field. 

The  diffirultv  will  disappear  if  we  realize  three  things 
about  iitandardization;  first,  it  docs  not  Ix'lunK  with  the 
vanguard,  it  comes  along  in  the  rear  just  ahead  of  the 
commissary  department;  second,  it  is  not  exclusive,  it  does 
not  attempt  to  pick  out  the  one  supreme  best,  it  picks  out, 
instead,  many  that  are  good;  and  third,  its  judgments  are 
not  final  but  tentative  and  ever  open  to  revision. 


The  Process  of  Achievement — In  the  march  of  progress 
the  way  is  led  by  the  visionaries,  those  who  get  the  first 
gleam  of  the  idea,  the  prophets,  the  artists  and  the  in- 
ventors; their  heads  are  in  the  clouds  but  their  feet  are 
not  always  on  the  ground  and  so  they  have  to  be  followed 
by  minor  prophets  and  minor  artists  and  minor  inventors 
who  can  capture  the  idea  and  tame  it;  then  come  an  army 
of  critics  and  exploiters  and  executives  and  at  last  the 
idea  is  put  to  work.  But  it  doesn't  work  smoothly;  the 
prophets  and  minor  prophets  and  even  the  executives,  who 
ought  to  know  better,  have  left  the  ground  in  a  mess.  The 
good  ideas  are  lost  among  a  litter  of  impossible  ideas,  half- 
baked  ideas  and  ideas  in  every  stage  of  futility.  Somebody 
must  come  along  and  clear  up,  save  what  is  good  and  throw 
the  rest  into  the  discard.  This  is  the  humble  job  of  the 
standardizer.  He  does  not  pretend  to  say  what  is  best; 
he  only  says  to  the  people  with  brains  but  no  other  senses, 
"See  here,  get  together,  you  fellows,  and  decide  how  many 
of  these  ideas  are  worth  saving;  keep  what  you  need  but 
we're  going  to  scrap  the  rest." 

Now  the  immediate  effects  of  standardization  upon  the 
processes  of  production  and  distribution  make  a  story  which 
must  be  the  main  theme  of  our  discussion  tonight,  but  be- 
fore getting  into  that,  may  I  speak  of  another  effect  which, 
although  it  has  had  little  attention,  is  particularly  inter- 
esting, for  it  bears  directly  upon  the  contradiction  that  I 
first  propounded.  It  is  this:  When  the  deep  thinkers  and 
all  their  class  find  themselves  free  of  the  confusion  created 
by  the  very  fertility  and  multiplicity  of  their  own  ideas, 
they  find  that  they  can  turn  over  the  whole  subject  to  a 
-still  less  important  caste,  those  who  look  after  routine.  For 
instead  of  designing  a  truss  or  a  bolt  or  a  generator  or  a 
fire-escape,  the  engineer  has  now  only  to  specify  certain 
standard  types  or  certain  standard  features  that  have  al- 
ready been  worked  out  and  the  detail  can  then  be  left  to 
subordinates. 

Now  the  prime  importance  of  this  to  progress  lies  partly 
in  the  acceleration  and  economy  and  convenience  and  effi- 
ciency that  has  thereby  been  produced  but  to  an  equal  de- 
gree it  is  due  to  the  fact  that  the  attention  and  energy  of 
those  who  are  on  the  frontier  of  knowledge  has  been  set 
free  for  still  further  forays  into  the  unknown. 

Standardization,  therefore,  is  not  the  foe  of  spiritual 
freedom,  it  is  the  very  soil  out  of  which  it  grows.  It  does 
not  stifle  art,  it  sets  it  free.  In  fact,  civilization  itself  is 
based  upon  the  ability  of  the  human  animal  to  mount  up 
into  the  untried  upon  the  established  experience  of  the 
past. 

How  Nature  Standardizes — This  is  perfectly  illustrated 
in  Nature.  We  are  free  to  choose  by  trial  the  conduct  that 
best  fits  our  circumstances,  but  when  the  choice  has  been 
made.  Nature  establishes  our  reaction  under  similar  cir- 
cumstances in  the  form  of  a  habit.  The  control  of  this 
habit  is  moved  down  from  the  brain  into  the  reflex  nervous 
centers  and  the  brain  is  set  free  for  a  more  primitive  con- 
tact with  reality.  Standardization  is  thus  the  habit-form- 
ing process  in  industry.  Similarly  Nature  on  a  still  larger 
.scale  has  standardized  our  bodies  and  even  our  minds  in 
their  fundamentals  and  yet  both  our  bodies  and  our  minds 
are  free  to  expand  and  develop  under  the  quickening  in- 
fluence of  new  conditions. 

You  may  obtain  some  conception  of  what  standardization 
means  to  industry  if  you  will  try  to  think  what  a  world 
would  be  in  which  there  was  not  this  basic  standardization 
of  body  and  mind.  Every  man  would  be  an  individual 
problem.  A  surgeon  would  not  dare  to  operate  for  ap- 
pendicitis until  he  had  found  out  whether  this  particular 
man  might  not  have  his  heart  in  his  stomach.  And,  if  every 
child's  mind  were  fundamentally  different  the  process  of 
education  would  be  impo.ssiblc.  It  is,  to  be  sure,  the  variety 
among  the  people  that  make  up  thr'  world  that  makes 
their  charm  and  it  is  this  variety  that  is  the  cutting  ed^c 
of  progress,  but  we  mu.st  not  forget  that  this  variety  could 
not  exist  if  it  were  not  backed  up  by  the  great  conservn 
live  forces  that  have  been  establi.shcd  in  substantial  uni- 
formity as  the  result  of  the  world's  competitive  struKgles. 
To  me  it  was  some  considerable  relief  to  think  myself  out 
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of  the  thought  that  standardization  meant  stagnation  and 
perhaps  this  may  have  some  similar  value  to  you. 

The  Key  to  Present  Problerns — The  result  of  throwing 
into  the  field  of  routine  processes  that  have  heretofore  re- 
quired explicit  mental  effort  not  only  sets  free  this  mental 
effort  for  other  purposes,  but  makes  possible  mass-produc- 
tion; and  indeed,  mass-production  is  impossible  without 
standardization.  In  the  opinion  of  Mr.  Hoover  and  other 
students  of  industry,  greater  mass-production  is  necessary 
under  our  present  post-war  conditions  if  we  are  to  main- 
tain our  standard  of  living  and  if  we  are  to  compete  suc- 
cessfully with  European  industry.  The  relation  between 
standardization  and  economy  and  efficiency  in  production  is 
too  plain  to  require  further  consideration. 

We  may  definitely  make  up  our  minds  that  we  are  beyond 
the  era  of  the  craftsman  as  respects  the  basic  elements  of 
our  individual  life.  The  era  of  machinery,  if  its  peculiar 
genius  is  to  be  developed,  leads  us  to  standardization  and 
mass-production.  We  still  need  the  craftsman,  but  his 
place  has  been  moved  on  into  the  field  of  finer  values.  It 
is  the  underlying  basic  elements  of  industry  that  I  am  dis- 
cussing; in  this  field  standardization,  simplification  and 
mass-production  must  be  developed  to  the  greatest  possible 
extent. 

Benefits  of  Standardization — We  are  inclined  to  feel  that 
these  benefits  apply  mainly  to  production.  This  is  not  so. 
They  are  quite  as  important,  both  in  the  field  of  selling 
and  of  buying.  The  carrying  in  stock  of  the  wide  variety 
of  sizes  and  grades  that  have  grown  up  in  a  given  field 
under  the  influence  of  the  blind  forces  of  demand,  however 
casual,  and  competition,  however  misguided,  has  not  only 
tied  up  an  immense  amount  of  capital  but  has  taxed  storage 
facilities  and  slowed  up  delivery.  It  is  not  too  much  to  say 
that  in  most  lines  of  business  the  variety  that  is  found  in 
stocks  could  be  cut  down  to  one-tenth  of  what  it  now  is  and 
serve  perfectly  well  every  reasonable  demand. 

But  it  is  the  buyer  quite  as  much  as  the  producer  and  the 
distributor  who  profits  by  standardization.  The  ordinary 
buyer  is  not  an  expert  and  is,  therefore,  very  largely  at 
the  mercy  of  the  seller.  He  is  not  able  to  form  an  inde- 
pendent judgment  of  the  quality  and  value  of  the  goods  that 
are  for  sale  and  must  therefore  either  buy  in  the  dark  or 
follow  the  advice  of  the  seller.  But  if  goods  are  stand- 
ardized and  marked  so  that  they  can  be  identified  it  is 
possible  for  the  buyer  to  familiarize  himself  with  these 
standard  lines,  particularly  if  the  unnecessary  variety  has 
been  eliminated.  .  He  thereby  becomes  an  intelligent  buyer; 
his  purchases  have  greater  utility  and  his  discrimination 
reacts  favorably  upon  the  distributor  and  producer. 

Standardization,  moreover,  restricts  competition  to  a 
legitimate  and  useful  field.  In  the  hope  of  attracting  at- 
tention, goods  are  often  put  on  sale  that  are  "different" 
but  these  differences  are  not  only  unessential,  they  are 
meretricious.  But  the  seller,  by  this  trick,  is  able  to  escape 
competition  on  the  basis  of  merit.  Standardization  will 
put  competition  on  a  merit  basis  and  bring  out  its  highest 
economic  value. 

The  story  of  the  value  of  standardization  should  not  be 
told  in  cold  abstract  statements;  it  should  be  told  in  vivid 
pictures  of  what  it  has  accomplished.  It  should  be  told  in 
the  story  of  the  winning  of  the  war.  The  mining  of  the 
North  Sea  tells  a  story  of  standardization;  the  years  delay 
in  the  big  British  drive,  a  story  of  standardization  in  am- 
munition gone  wrong;  the  history  of  the  War  Industries 
Board  is  a  fascinating  story  of  how  industry  and  consump- 
tion were  put  upon  a  standardized  basis;  and  now  we  have 
■  the  story  of  how  Germany  has  learned  the  lesson  so  well 
that  she  is  basing  her  whole  program  of  industrial  rehabili- 
tation upon  standardization.  The  effect  of  standardization 
upon  American  industry  is  to  be  measured  in  billions  of 
dollars  rather  than  millions,  and  to  the  American  people 
it  should  bring  a  happier  and  richer  life. 


Training  Young  Engineers  on  Railway 
Maintenance-of-Way  Work 

Abstract  of  subcommittee  repot  of  Committee  on  Economics  of 
Railioay  Labor;  American  Railway  Engineering  Association. 

ALTHOUGH  it  is  desirable  that  engineers  in  the  mainte- 
nance department  should  be  graduates  of  some  good 
technical  school,  these  positions  should  not  be  limited  to 
graduate  engineers,  since  this  would  exclude  many  young 
men  who  display  ambition  to  following  engineering.  Con- 
sideration should  be  given  to  men  who  are  unable  to  take 
a  full  university  course  and  therefore  study  engineering 
with  some  good  correspondence  school  or  university  exten- 
sion course.  The  engineer  who  obtains  his  theory  by  private 
study  should  have  as  good  knowledge  of  the  theory  of  his 
profession  as  his  more  fortunate  co-workers  who  have  had 
the  advantage  of  a  college  course. 

Every  railroad  organization  has  its  own  ideas  and 
methods  on  education  and  training  of  young  engineers  for 
positions  of  greater  responsibility,  but  it  should  be  possible 
to  agree  on  a  selection  of  these  for  general  use.  Good 
results  may  be  obtained  by  periodical  meetings  of  a  local 
organization  for  the  purpose  of  exchanging  views  through 
the  medium  of  papers,  reports  and  discussions.  Membership 
should  be  offered  all  officers  above  the  ranks  of  supervisor 
of  bridges  and  buildings,  supervisor  of  track,  supervisor  of 
water  service  and  supervisor  of  signals,  including  assistant 
engineers  in  the  maintenance  of  way  department.  The 
association  should  appoint  committees  following  about  the 
same  lines  of  work  as  in  the  American  Railway  Engineer- 
ing Association. 

Young  engineers  should  be  required  to  study  and 
thoroughly  familiarize  themselves  with  standard  plans  and 
practice,  maintenance  of  way  reports  and  the  rules  and 
general  instructions  governing  the  maintenance  department. 
It  should  be  the  endeavor  to  arouse  and  sustain  their  interest 
by  explanations  of  work  assigned,  in  order  that  they  may  be 
able  to  appreciate  its  relation  to  the  general  maintenance 
scheme.  An  incentive  to  work  should  be  offered  by  en- 
couraging them  to  take  additional  responsibilities.  Every 
man  should  be  trained  for  the  next  higher  position.  Prob- 
ably the  best  method  is  to  rotate  the  field  and  office  work, 
ehowing  a  man  his  mistakes  immediately  upon  completion 
of  each  assigned  job.  The  young  employee  should  be  en- 
couraged to  study  maintenance  methods  from  the  stand- 
point of  economics,  with  the  idea  of  developing  an  analytical 
viewpoint  which  is  a  valuable  asset  in  maintenance-of-way 
work. 

There  should  be  systematic  rotation  of  service  for  the 
members  of  the  engineering  corps,  to  include  surveying 
and  field  work,  masonry  inspection,  building  inspection, 
supervision  of  construction  and  work  in  drafting  and  de- 
signing. After  the  young  engineer  has  had  sufficient  experi- 
ence in  office  and  field  work,  he  should  be  transferred  to  a 
position  which  will  give  him  experience  and  training  in  the 
handling  of  men  and  in  practical  maintenance  work. 

A  fixed  minimum  engineering  corps  should  be  maintained 
throughout  the  year,  with  definite  lines  of  promotion,  to  the 
end  that  the  employee  will  have  an  incentive  to  continue  in 
the  service  of  the  railroad.  The  young  engineer  should  be 
required  to  attend  division  staff  meetings  and  take  part  in 
discussions,  thereby  becoming  familiar  with  the  various 
operating  matters  discussed. 

Division  engineers,  or  corresponding  officers,  should  take 
a  personal  interest  in  the  education  and  development  of 
young  engineers,  taking  them  over  the  road  on  their  inspec- 
tion trips,  discussing  with  them  the  various  features  of 
the  work,  and  encouraging  them  to  ask  questions  and 
offer  suggestions,  thereby  broadening  their  views  on  the 
general  conduct  of  maintenance  work.  The  positions  of 
supervisor  of  track,  supervisor  of  bridges  and  buildings, 
supervisor  of  signals  and  inspectors  should  be  filled  from  the 
engineering  corps  on  an  equal  footing  with  other  employees. 
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Flood  Conditions  and  Flood-Protection  Problems 

Extracts  From  a  Dozen  Papers  Read  at  Dayton  Meeting  of  American  Society  of 
Civil  Engineers  Outlining  Main  Elements  of  Situation  in  United  States  and  Canada 


Pacific-Coast  Flood  Conditions 

By  C.  E.  Grunsky 

Consulting  Engineer,  San  Francisco 

Climate  and  topography  introduce  peculiar  features  into 
the  flood-control  problems  on  the  Pacific  Coast.  The  big 
floods  occur  in  the  winter  or  early  spring  months  as  the 
result  of  heavy  rainfall  frequently  continuing  throughout 
several  days.  The  flood  volume,  in  the  case  of  those 
streams  whose  drainage  basins  extend  into  high  altitudes 
where  there  may  be  much  snow  on  the  ground,  may,  at 
times,  be  considerably  augmented  by  rapid  melting  under 
the  influence  of  what  is  generally  termed  a  warm  rain. 
But,  so  far  as  is  now  known  it  appears  safe  to  attribute 
peak  discharges  to  rain  of  the  maximum  possible  rain  in- 
tensity. 

The  big  cyclonic  storms  as  they  sweep  easterly  from 
the  Pacific  Ocean  are  usually  accompanied  by  gentle  rain- 
fall continuing  for  several  days.  As  the  storm  passes  and 
the  wind  swings  from  southeast  to  southwest  the  intensity 
of  the  rain  increases,  it  becomes  colder  and  presently  the 
wind  will  blow  from  the  northwest  and  the  storm  is  over. 
The  storm  may  immediately  be  followed  by  another  and 
this  by  a  third.  It  is  the  heavy  rain  in  these  second  and 
third,  or  later,  stomis  which  produces  extreme  flood  con- 
ditions. 

There  is  another  noteworthy  peculiarity  of  the  Pacific 
Coast  Storms.  They  are  not  of  the  intense  type  of  the 
Atlantic  Coast  and  Middle  West  thunderstorms.  Thus,  for 
example,  2  to  4  in.  of  rain  in  an  hour  may  be  expacted  on 
relatively  small  watersheds  in  the  East,  while  here  it  is 
rare  that  one  inch  per  hour  is  exceeded. 

It  may  be  broadly  stated  that  rain  and  snow  storms  which 
produce  flood  conditions  are  most  frequent  in  January. 
They  begin  to  decrease  in  frequency  and  duration  in  Febru- 
ary, they  occur  rarely  in  April,  and  after  May  1  no  storms 
are  expected  which  will  have  any  great  effect  upon  the  flow 

I  of  the  stream  in  its  valley  course.  The  hydrograph  of  the 
San  Joaquin  and  the  Sacramento  rivers,  for  example,  may 
show  a  number  of  peaks  representing  the  flood  stages  in 
winter  and  then  a  long  sustained  moderately  high  stage 
Usually  terminating  in  July.  This  feature  makes  these 
Streams  particularly  valuable  for  irrigation,  which  in  cen- 
tral portions  of  California  has  thus  far  been  practiced  with- 
out recourse  to  storage  on  a  large  scale.  Evert  Colorado 
River  and  the  Columbia  partake  of  similar  characteristics, 
When  their  lower  reaches  only  are  considered.  Their  flow 
ia  but  little  influenced  by  the  later  summer  storms  in  the 
high  Rockies,  which  are  usually  of  local  character  and  cover 
Irat  little  territory. 
Only  a  word  need  be  said  of  the  effect  of  deforestation 
upon  the  magnitude  and  frequency  of  the  floods  on  the 
I  Pacific  Coast.     The  1uml>crman  has  been  active  and  timber 

has  been  removed  in  the  usual  wasteful  way  customary  in 
this  country.    This  removal  has  .lowhere  had  any  dcmonstra- 

ible  effect  on  the  runoff  from  drainage  basins  of  any  con- 
siderable extent.  The  clearing  for  farms  has  been  rela- 
tively small  and  on  the  general  run  of  cutover  lands  there 
is  80  much  younp  timber  and  other  veiretaton  that  the  ground 
has  substantially  the  same  degree  of  protection  as  under 
natural  conditions.  No  facts  can  be  cited  wivich  will  throw 
any  light  upon  the  effect  cf  the  forests  either  upon  the  fre- 
quency or  magnitude  of  the  floods. 

Characteristic  of  the  problems  on  the  Pacific  Coast  the 
following  are  noted: 

1.  The  river  flows  through  a  valley  whose  surface  slopes 
from  both  sides  toward  the  river.  Such  is  the  Columbia 
River  in  its  lower  reaches  and  the  Sacramento  River  in  the 


upper  portion  of  Sacramento  Valley,  i.  e.,  from  Red  Bluff 
down  to  the  mouth  of  Stony  Creek,  and  San  Joaquin  River 
throughout  most  of  its  valley  course. 

2.  The  river  debouches  upon  valley  land  with  a  bed  but 
slightly  depressed  below  the  general  surface  of  the  ground 
and  fingers  out,  sending  its  flood  flow  into  a  number  of  chan- 
nels which  generally  lack  permanency  and  overflow  at  mod- 
erate or  high  stages,  sending  their  waters  broadcast  over- 
land toward  the  main  valley  drain.  Such  are  Calaveras 
River,  east  of  Stockton;  the  rivers  of  Los  Angeles  and  San 
Bernardino  Counties,  California,  and  a  number  of  lesser 
streams. 

3.  The  river  has  built  up  high  banks  by  the  deposit  of 
sediment  and  is  flanked  by  depressions  commonly  called 
basins.  Of  this  type  is  Sacramento  River  from  Stony  Creek 
to  Cache  Slough. 

4.  The  area  to  be  protected  against  inundations  is  a 
depressed  area  without  a  drainage  outlet,  such  as  the  Tulare 
Lake  region  in(  California  and  the  Salton  Basin,  which 
extends  from  California  into  Mexico. 

*     *     * 

Co-ordination  of  Irrigation  and 
Flood  Protection 

By  Arthur  P.  Davis 

Director,  U.  S.  Reclamation  Service,  Washington 

(In  his  paper  presented  under  the  title  "Flood  Problems 
in  the  Arid  Regions,"  Mr.  Davis  gave  major  attoition  to  the 
Colorado  River  situation  between  Yinna  and  Volcano  Lake, 
emphasizing  the  grave  vienaee  to  the  Imperial  Valley  now 
existing.  As  the  official  report  on  the  Colorado  River  prob- 
lem is  to  be  reviewed  in  these  pages  ivithin  the  ciu-rent 
"month,  reproduction  of  this  part  of  Mr.  Davis'  paper  is 
unnecessary.  His  remarks  on  the  flood-protect io7i  value  of 
irrigation  reservoirs  and  on  the  desirability  of  co-ordinating 
the  functions  of  detention  a7id  supply  are  tlierefoi'e  given 
here  separately. — Editor.) 

Reservoirs  provided  by  the  U.  S.  Government  primarily 
for  irrigation  have  sometimes  proven  important  regulators 
of  flood  discharge.  In  1909  the  spring  flow  of  the  North 
Platte  river  greatly  exceeded  any  previous  record;  had  it 
not  been  for  the  regulative  influence  of  the  Pathfinder 
reservoir,  damages  in  the  valley  below  by  the  inundation 
of  farms  and  towns  and  the  destruction  of  bridges  would 
have  amounted  to  nearly  as  much  as  the  cost  of  the  dam. 
Material  benefit  in  flood  protection  has  resulted  from  the 
construction  of  the  Roosevelt  reservoir  on  the  Salt  River, 
Arizona,  though  it  was  not  designed  and  is  not  handled 
for  such  a  purpose.  The  same  is  true  in  a  less  degree 
of  the  Shoshone  in  northern  Wyoming,  the  Boise  in  Idaho, 
and  some  others. 

One  reservoir  of  the  Reclamation  Service,  the  Elephant 
Rutte  in  New  Mexico,  has  been  designed  and  operated  for 
both  purposes,  primarily  for  irrigation,  and  secondarily  for 
flood  control.  Foif  the  latter  purpose  about  400,000 
acre-feet  of  capacity,  one-sixth  of  the  total,  are  reserved. 
As  the  water  level  apprcaches  the  spillway  lip  it  begins  to 
discharge  into  tunnels  passing  under  the  spillway,  and 
continues  to  discharge  during  the  rise  of  the  reservoir 
while  filling  the  400,000  acre-feet  of  flood-control  capacity. 
When  the  spillway  begins  discharging  additional  water  the 
wells  will  be  gradually  closed  at  a  rate  to  hold  the  dis- 
charge down  to  the  desired  rapacity,  and  as  soon  as 
practicable  without  exceeding  that  capacity  the  reservoir 
IS  emptied  down  to  the  Icvl  of  the  wells. 

In  past  years  the  floods  of  the  Rio  Grande  have  caused 
damage  to   railroads  and  other  property  in  its  valleys  to 
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amounts  extending  into  millions  of  dollars.  These  would 
greatly  increase  with  the  increased  settlement  and  develop- 
ment of  the  valley  under  irrigation  if  it  were  not  for  the 
protection  of  the  reservoir. 

The  Sacramento  River  in  California  is  subject  to  great 
freshets  which  cause  immense  damage  in  its  valley,  and  to 
control  which  the  state  and  the  United  States  are  expending 
large  sums  in  building  levees  and  rectifying  the  channel. 
The  results  desired  would  be  promoted  and  cheapened  if 
the  flood-control  efforts  could  be  co-ordinated  with  the 
storage  works  planned  above,  which  can  be  paid  for  in  the 
main  by  the  irrigation  and  power  interests  dependent  upon 
them.  The  storage  proposed  would  not  remedy  the  flood 
conditions  but  would  reduce  the  peaks  of  the  floods  if  the 
works  were  operated  with  this  in  view  and  storage  space 
reserved  for  this  purpose.  So  far,  however,  it  has  not  been 
found  possible  to  co-ordinate  the  plans  of  flood  control  and 
water  storage  on  this  river  to  the  extent  that  is  desirable. 
*     *     * 

Farm-Land  Protection  in  the 
Minnesota  Vallep 

By  Adolph  F.  Mbtyiem 

Consulting  Engineer,  Minneapolis 

Each  drainage  basin  subject  to  floods  must  be  studied 
as  a  problem  in  itself.  The  cost  of  every  flood-protection 
project  must  be  justified  to  those  who  pay  for  it.  The  fact 
that  communities  in  Ohio  have  spent  35  million  dollars  for 
the  control  of  floods  on  a  watershed  of  3500  sq.  mi.  is  not 
privia  facie  evidence  that  communities  in  Minnesota  can 
afford  to  spend  2  million  dollars  for  the  control  of  floods 
on  a  basin  of  16,000  sq.  mi.,  although  unfortunately  some 
people  believe  so. 

Protection  of  agricultural  lands  is  one  of  the  flood  prob- 
lems in  Minnesota.  A  typical  example  is  that  of  about 
100,000  acres  of  rich  bottom  lands  in  the  Minnesota  River 
valley.  Some  of  these  lands  are  flooded  every  two  or  three 
years,  others  less  frequently.  The  problem  was  to  determine 
how  much  protection  offered  the  greatest  return  on  the 
investment.  Although  these  studies  have  not  been  fully 
completed  the  answers  are: 

First,  it  does  not  pay  to  protect  agricultural  lands  from 
crop  losses  through  rare  floods,  Le.,  floods  that  will  not 
recur  once  in  about  15  years. 

Second,  when  lives,  farm  buildings,  city  property  or  other 
important  improvements  are  not  endangered,  it  does  not 
pay  to  protect  the  floor-control  structures  themselves 
against  floods  unlikely  to  recur  once  in  a  century  or  more. 

Third,   protection    of   these    agricultural    lands    must    be 
secured   through   the    construction    of   manually   controlled 
storage  reservoirs  combined  with  the  provision  of  reason- 
able bank-full  capacity  in  the  channels  below. 
*     *     * 

Cloudburst  Floods 

By  Gbraed  H.  Matthes 

U.  S.  Assistant  Engineer,  Chattanooga 
The  object  of  this  paper  is  to  focus  attention  on  the 
subject  of  floods  caused  by  localized  rains  of  great  intensity, 
often  styled  cloudbursts,  which  affect  principally  the  smaller 
streams.  So  far  as  the  author  is  aware  no  comprehensive 
study  of  such  floods  has  appeared  in  print.  The  term 
small  stream  is  here  applied  to  any  watercourse  in  which 
the  maximum  rates  of  flood  flow  are  caused,  not  by  pro- 
longed and  widespread  heavy  rains  as  in  the  case  of  rivers, 
but  by  downpours  of  exceptional  intensity,  short  duration, 
and  covering  areas  rarely  exceeding  50  square  miles.  Un- 
scientific as  the  term  "cloudburst"  may  be,  it  is  a  common 
designation  for  such  rains  and  has  been  used  freely  by 
engineers. 

Distribution — Cloudbursts  appear  to  be  of  common  occur- 
rence throughout  the  entire  United  States  south  of  the  42nd 
parallel,  some  localities  being  more  subject  to  them  than 
others.  In  northern  latitudes  they  are  not  so  common,  due 
evidently  to  the  longer  winter  seasons,  during  which  strong 
convection  currents  are  rare  and  the  atmosphere  is  not 
capable  of  holding  large  amount  of  moisture. 


It  is  certain  that  topography  is  one  of  the  governing 
factors  in  cloudburst  for  mation,  but  the  relation  appears 
to  be  little  understood.  There  is  a  feeling  among  some 
western  engineers  that  cloudbursts  are  peculiar  to  the  arid 
regions.  This  is  not  borne  out  by  the  facts.  It  is  true, 
however,  that  in  regions  of  small  annual  precipitation  like 
the  western  states,  cloudbursts  form  an  important  part  of 
the  annual  rainfall,  and  exert  a  marked  influence  •on  the 
erosion  features  of  the  country. 

The  entire  east  front  of  the  Rocky  Mountains  in  Colorado, 
especially  along  the  foothills,  has  long  been  known  as  a 
zone  in  which  cloudbursts  are  of  common  annual  occurrence. 
Except  for  their  unusual  severity  the  spectacular  storms 
which  took  place  there  in  June,  1921,  present  no  novel 
features  in  that  respect.  At  the  higher  elevations  in  these 
mountains  cloudbursts  are  comparatively  rare. 

It  is  claimed  that  certain  localities  because  of  peculiar 
topographic  conditions  are  immune  from  the  formation  of 
cloudbursts.  Chattanooga,  located  in  a  wide  valley  sur- 
rounded by  high  hills,  enjoys  this  reputation;  less  than  50 
miles  to  the  south,  in  Georgia,  clo'udbursts  inflict  annually 
much  damage.  Whether  proximity  to  bodies  of  water 
promotes  the  occurrence  of  such  storms  is  questionable. 

Damage — Cloudburst  floods  occur  nearly  always  during 
the  growing  season,  and,  next  to  tornados,  are  the  most 
destructive  agency  with  which  the  farmer  has  to  contend. 
Washouts  of  railroad  and  highway  embankments,  destruction 
of  bridges,  culverts,  and  buildings,  and  loss  of  life  are 
common  forms  of  cloudburst  damage,  which  runs  up  into 
millions  of  dollars  annually  throughout  the  United  States. 
As  in  other  floods,  the  invisible  damage  often  is  consider- 
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able.  The  detouring  of  trains  over  neighboring  lines,  which 
in  many  cases  costs  more  than  the  physical  damage  suffered 
by  a  railroad;  interruption  and  loss  of  business  of  all  kinds; 
and  finally  the  cost  of  human  life,  are  some  of  the  items 
commonly  left  out  of  account  in  estimating  flood  damage. 

Many  cloudburst  floods  are  passed  by  unnoticed  by  the 
press  and  by  government  or  state  bureaus.  In  fact,  it 
appears  to  be  nobody's  business  to  study  cloudburst  occur- 
rences. The  author  believes  that  the  toll  taken  annually 
by  these  floods,  if  it  were  better  known,  would  attract 
greater  attention  to  the  problem  of  providing  against  them. 

Rainfall — The  nature  of  cloudburst  rainfall,  exceedingly 
localized  concentration  at  a  few  points,  renders  ordinary 
rain-gage  observations  of  doubtful  utility.  Self-registering 
instruments  are  few  in  number  and  not  well  adapted  for 
clearly  registering  the  tippmg-  of  the  receiving  bucket.  In 
one  case,  where  0.48  in.  of  rain  fell  in  8  min.,  the  chart  was 
so  crowded  that  the  ink  lines  had  run  together,  and  only 
through  measurement  of  the  water  in  the  lower  container 
could  it  be  ascertained  how  many  times  the  bucket  had 
tipped.  The  chance  of  obtaining  an  accurate  record  of 
cloudburst  rainfall  by  means  of  a  single  rain  gage  located 
within  the  area  of  heavy  precipitation,  belongs  thus  far  m 
the  category  of  fortuitous  events.     An  instance  where  a 
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fair  record  of  this  kind  was  obtained  is  the  storm  of  July, 
1914,  near  Cambridge,  Ohio,  when  7.09  In.  of  rain  fell  in 
90  min.  (C.  E.  Sherman,  Ohio  State  Univ.  Bull.  10,  Vol.  XX, 
p.  16.) 

Mass  Falls — Local  falls  of  water  lasting  presumably  but 
few  minutes  and  recurring  probably  at  intervals  at  different 
points  within  the  area  of  maximum  rainfall  seem  to  occur 
in  some  cases.  This  is  evidenced  by  surface  indications  in 
localities  not  subject  to  erosion  by  flow  in  natural  water 
courses  or  overflow  from  the  latter.  Thus,  near  Scranton, 
Pa.,  the  author  found  deep  scars  on  the  high  brow  of  a 
mountain-side  immediately  after  the  cloudburst  of  July  10, 
1914.  These  were  from  three  to  five  yards  wide  and  nearly 
ten  yards  up  and  down;  many  cubic  yards  of  earth  had 
been  torn  out  as  if  by  jet  from  an  hydraulic  giant.  Similar 
scars,  but  of  smaller  dimensions,  were  noted  by  him  in 
Ute  Pass,  Colo.,  and  at  Dotsero,  Colo.,  on  other  occasions. 
In  none  of  these  cases  was  there  any  collecting  area  situated 
immediately  above  these  scars  that  could  have  produced 
sufficient  concentration  of  flow  on  the  ground  surface. 

The  question  may  well  be  raised  whether  the  study  of 
cloudburst  floods  can  be  at  all  profitably  undertaken  through 
study  of  rainfall  records  as  obtained  by  the  modern  system 
of  observing.  Statements  that  six  or  even  ten  inches  of 
rain  fell  within  an  hour  are  of  small  value  when  accom- 
panied by  the  further  statement  that  really  most  of  it 
fell  in  only  a  portion  of  that  time.  Yet  statements  of  this 
kind  are  only  too  common. 

Run-off — There  is  reason  to  believe  that  on  small  drainage 
areas  high  rates  of  run-off  offer  more  nearly  compar- 
able results  for  different  section  of  the  United  States  than 
on  large  areas. 

A  representative  "isolated"  cloudburst  occurred  on  July 
15,  1914,  along  the  Susquehanna  River  in  York  County, 
Pa.,  and  covered  an  area  of  about  30  sq.  mi.  Data 
obtained  near  the  mouth  of  Canodochly  Creek  gave  a 
precipitation  of  6.2  in.  in  2  hrs.  Data  obtained  at  Bridge- 
ville  gave  a  precipitation  of  5.7  in.  in  IJ  hours.  Stream- 
flow  calculations  in  seven  different  streams  gave  the  follow- 
ing values  in  second-feet  per  square  mile,  maximum  run-off: 
5560  (area  0.58  sq.  mi.);  2540  (0.67);  1595  (1.66);  1930 
(2.06);  1120  (3.24);  359  (13.9);  and  172  (18.2).  The  con- 
ditions surrounding  the  first  determination  were  poor,  the 
inference  being  that  the  rate  of  run-off  of  5560  sec. -ft. 
per  sq.  mi.  from  0.58  sq.  mi.  is  too  high.  The  author  has 
not  discarded  this  measurement,  however,  as  it  was  made 
in  nearly  the  center  of  the  area  of  heavy  precipitation,  and 
it  seems  reasonable  to  him  to  expect  there  a  higher  rate 
of  rainfall  as  well  as  of  run-off  than  at  other  points  in 
the  area.  He  has  arbitrarily  discounted  the  discharge  by 
26  per  cent.  The  resulting  figure,  4160  cu.  ft.  per  sec. 
per  sq.  mi.  corresponds  (at  100  per  cent  run-off)  to  6.5  in. 
of  rainfall  per  hour,  which  is  not  unreasonable  for  the 
center  of  this  storm.  The  second  figure  quoted,  corres- 
ponding to  3.94  in.  in  one  hour,  also  exceeds  the  larger 
of  the  two  measured  rainfall  rates. 

Frequency — Perhaps  the  longest  available  record  of  cloud- 
burst flood.s  on  a  small  stream  is  that  of  Jones  Falls, 
Baltimore  (17.54,  1786,  1817,  1837,  1842,  18.58,  1860.  1868  and 
1887.)  Floods  occurred  nine  times  in  about  a  century  and 
a  half,  at  intervals  averaging  seventeen  years.  This  com- 
pares closely  with  the  Mill  Creek  record  of  Erie,  Pa.,  in 
which  the  floods  were  separated  by  15  and  22-year  in- 
tervals. Examination  of  the  report  of  the  Cherry  Creek 
Flood  Commission  (Denver)  also  suggests  that  cloudburst 
floods  are  more  common  than  is  usually  conceded. 

Flood  Control — Small  Rtreama  have  not.  been  taken 
seriously  enough  in  the  past.  The  successful  curbing  of 
unruly  small  streams  by  some  communities  is  encourag- 
ing. Harrisburg,  Pa.,  and  Watervliet,  N.  Y.,  were  amnnt' 
the  first  to  adopt  the  system  of  retarding-bnsin  control. 
In  some  localities  channel  improvement  and  levees  may  be 
the  only  form  of  protection  that  can  be  provided,  because 
of  local  conditions.  The  retarding-basin  syft^m,  ho.vever, 
offers  special  advantages  since  the  total  amount  of  flood 
run-off  is  not  large,  requiring  no  basins  of  extraordinaiy  pixe. 

T)e»ign  of  Structure — In  bridge  design  ample  waterway 


to  pass  maximum  floods  cannot  always  be  provided,  but 
bridges  can  be  built  to  withstand  the  onslaught  of  great 
floods  without  failing.  In  the  design  of  culverts  over  small 
channels,  adequate  waterway  is  often  not  provided  when 
the  conditions  would  make  such  adequate  waterway  entirely 
possible  without  unreasonable  expenditures.  Whether  it  is 
better  to  permit  highways  and  railroad  embankments  to 
be  washed  out  at  long  intervals  rather  than  provide  costly 
structures  over  small  streams  is  a  matter  of  maintenance 
policy  rather  than  of  engineering,  the  damage  to  adjacent 
property  being  an  important  item  in  such  consideration. 
Good  engineering  would  seem  to  demand  an  adequate 
structure,  unless  the  road  or  railway  is  of  temporary 
character.  In  the  design  of  spillways  it  has  been  con- 
sidered proper  to  build  for  the  largest  flood  that  is  possible 
of  occurrence,  and  often  an  additional  factor  of  safety  may 
be  introduced.  As  more  data  become  available  on  the 
subject  of  cloudburst  floods  the  tendency  is  to  build  larger 
and  larger  spillways. 

An  occasional  flood,  like  that  at  Johnstown,  becomes 
historical  through  medium  of  school  books  and  literature. 
Other  floods  equally  serious  from  the  engineers'  point  of 
view  have  been  forgotton  by  the  public.  Heppner,  Ore. 
and  the  Oil  City  disaster  are  seldom  spoken  of.  Few  people 
residing  in  San  Antonio,  Erie,  Baltimore  or  Denver  have 
any  appreciation  of  the  frequency  with  which  their  cities 
are  visited  by  cloudbursts  floods.  The  same  is  true  of 
hundreds  of  other  towns  in  the  United  States.  But  the 
hydraulic  engineer  cannot  afford  to  forget.  It  is  his  busi- 
ness to  provide  himself  with  records  that  will  enable  him 
to  make  sound  recommendations  in  the  matter  of  flood 
control.  For  the  larger  rivers  of  the  United  States  he  is 
to-day  in  fair  position  to  do  so,  although  even  here  the 
records  for  many  a  river  leave  much  to  be  desired.  For 
the  smaller  streams  absence  of  reliable  data  is  appalling. 

The  Pennsylvania  R.R.  many  years  ago  adopted  the 
policy  of  systematically  elevating  its  tracks  above  the 
highest  known  flood  marks.  Within  Pennsylvania  it  has 
succeeded  in  doing  so  except  for  a  few  branch  lines  of 
minor  importance.  It  has  thus  in  large  measure  freed 
itself  from  overflow  by  the  flood-ridden  rivers  of  that 
state.  Not  so,  however,  as  regards  the  small  streams — 
these  continue  to  exact  their  annual  toll  in  the  shape  of 
washouts.     The  same  is  true  of  other  railroad  systems. 

In  1883  a  cloudburst  took  out  a  large  embankment  of  the 
Delaware,  Lackawanna  and  Western  R.R.  about  one  mile 
east  of  Moscow,  Pa.  Again  on  June  10,  1892,  a  fill  nearly 
50  ft.  high  was  washed  out  in  this  railroad  near  Moscow, 
the  culvert  at  that  point  being  unable  to  carry  the  flow 
from  a  cloudburst.  On  July  10,  1914.  the  same  fill  went  out 
by  the  identical  process.  The  question  may  well  be  asked: 
Should  bridges  of  ample  span  have  replaced  the  culverts,  or 
was  the  rebuilding  of  the  embankments  the  logical  thing 
to  do? 

*     *     * 

Excessive  Small- A  rea  Floods 

By  Harrison  P.  Eddy 

Mctcalf  &  Edfly.  Consultlngr  Enginfors,  Bo.ston 
One  of  the  most  important  questions  to  be  solved  in 
any  flood  problem  is  that  of  the  maximum  flood  flow  for 
which  provision  must  be  made  in  the  works  to  be  designed. 
In  the  case  of  flood-protection  problems.  It  may  often  be 
impracticable  to  provide  protection  against  the  greatest 
flood  which  must  be  expected  at  rare  mterval.s,  but  the 
greatest  probable  flood  must  nevertheless  be  considered 
and  the  works  must  be  made  safe  against  serious  damage 
under  the  most  trying  conditions,  even  though  they  do  not 
fully  protect  the  community  against  loss  at  such  times. 
In  the  case  of  a  spillway  or  waste  channel  from  a  dam. 
it  may  be  necessary  to  make  pro\Hsion  for  the  greatest 
probable  flood,  since  failure  of  the  dam  might  result  in 
more  serious  disaster  than  would  be  probable  from  an 
inadequacy  of  stream  channel. 

A  great  many  dams  have  been  built  without  ndeqiiate 
spillway  capacity.  The  paucity  of  information  relating 
to  flood  flows  and  necessary  spillway  capacities  in  ne.nrly 
all   of   the   treatises   upon   dams   is    almost   startling.     The 
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old  rule  that  a  spillway  should  be  capable  of  passing  6  in. 
depth  of  water  upon  the  drainage  area  in  24  hr.  (5  in. 
per  hr.  or  160  sec.-ft.  per  sq.mi.)  has  long  been  known 
to  be  unscientific,  and  in  many  cases  resulted  in  totally 
inadequate  provision,  yet  it  is  still  quoted.  Much  more 
liberal  provision  for  discharging  storm  water  than  has  been 
common  is  certain  to  be  required  in  the  future  and  many 
existing  dams  will  have  to  be  modified  to  provide  adequate 
spillway  capacity.  Some  work  is  already  being  done  in 
the  latter  direction,  noticeably  in  Pennsylvania,  where  the 
State  Water  Supply  Commission  is 
interesting  itself  in  the  adequacy  of 
spillways  and  requiring  owners  to 
make  changes  where  obviously 
necessary. 

The  data  upon  which  to  base  a  de- 
cision on  the  maximum  flood  to  be 
expected  in  any  given  locality  are 
comparatively  few  and  must  be 
supplemented  by  a  detailed  study  of 
rainfall    and     run-off    records,    and 
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should  also  be  checked  carefully  against  records  of  excessive 
floods  throughout  the  United  States.  In  view  of  the  differ- 
ence in  climatic  conditions,  it  is  somewhat  surprising  that 
the  relation  between  maximum  flood  discharge  and  extent 
of  drainage  area  appears  to  be  approximately  the  same 
through  the  United  States,  although  there  may  be  a  decided 
difference  in  the  frequency  with  which  such  floods  may 
occur. 

Floods  of  unusual  magnitude,  expressed  in  cubic  feet  per 
second  per  square  mile  of  drainage  area,  are  plotted  in  the 
diagram.  Three  curves  are  shown.  The  outermost  repre- 
sents the  maximum  floods  of  which  apparently  authentic 
records  are  to  be  had, — floods  which  are  probably  to  be 
classed  as  "acts  of  God."  In  addition  to  the  two  floods 
shown  on  this  curve,  support  is  also  given  by  three  addi- 
tional floods  lying  well  above  the  curve,  one  being  the  flood 
of  1909  in  the  Santa  Catarina  River  at  Monterey,  Mex. 
These  flows  are  so  grea;t  that  it  will  probably  be  impractic- 
able to  make  provision  for  protection  against  flooding 
resulting  from  them,  but  their  possibility  should  be  borne 
in  mind  in  guarding  against  failure  of  structures,  whose 
collapse  might  accentuate  the  damage.  The  other  two 
curves,  marked  "Curve  I"  and  "Curve  II,"  both  intended  to 
rapresent  floods  of  rare  occurrence,  indicate  the  magnitude 
of  the  flood  flows  which  should  in  general  be  provided  for 
in  structures  intended  to  minimize  flood  damages. 

Until  much  more  is  known  about  the  relations  be- 
tween frequency  and  magnitude  than  is  now  the  case,  it 
will  still  be  necessary  to  rely  in  large  measure  upon  the 
scattered  records  of  extreme  floods,  especially  for  spillway 
design. 

A  most  extraordinary  flood  discharge  from  a  very  small 
drainage  area  is  reported  in  the  Water  Resources  Inventory 
report  of  the  Pennsylvania  Water  Supply  Commission, 
Part  VIII,   Floods    (1917),   as  follows:     "The  highest  re- 


corded flood  occurred  on  Bull's  Run,  a  small  tributary  of 
the  Susquehanna  River  on  July  15,  1914,  which  discharged 
at  the  rate  of  5,000  second  feet  per  square  mile  from  a  drain- 
age area  a  little  over  one-half  a  square  mile."  This  rate  of 
run-off  is  equivalent  to  7.8  in.  depth  of  water  per  hour  upon 
the  drainage  area.  This  would  be  an  extremely  high  rate 
of  precipitation  for  a  period  as  short  as  five  minutes,  while 
the  period  of  concentration  for  a  drainage  area  of  450 
acres  would'  probably  be  not  less  than  20  minutes.  It  may 
be,  therefore,  that  this  phenomenal  flow  resulted  from  the 
giving  way  of  some  obstruction  rather  than  from  the 
natural  run-off  following  an  excessive  rain,  and  this  record 
has  accordingly  been  omitted.  As  a  matter  of  fact,  rates  of 
precipitation  as  high  as  7.80  in.  per  hour  for  periods  of 
20  min.  have  been  reported  by  the  U.  S.  Weather  Bureau 
but  twice  during  the  18  years  1901-1918  (see  Engineering 
News-Record,  Vol.  82,  1919,  p.  1066)  :  Taylor,  Texas,  April 
29,  1905,  8.25  in.  per  hour,  and  Pensacola,  Fla.,  Oct.  20, 
1909,  8.64  in.  per  hour. 

Standing  Waves  in  Rivers 

By  N.  C.  Groves 

Chief  Hydraulic  Engineer,  U.  S.  Geological  Survey,  Washington 

The  four  conspicuous  types  of  standing  wave  are  the 
hydraulic  jump,  the  sand  wave,  the  tidal  bore,  and  the 
standing  flood  wave. 

Hydraulic  Jump — The  hydraulic  jump,  which  is  due  to  a 
sudden  checking  of  the  velocity  of  rapidly  moving  water 
and  a  corresponding  increase  in  cross-section,  may  result 
froni  a  sharp  decrease  in  slope  or  from  an  abrupt  increase 
in  resistance  to  flow  caused  by  an  obstruction  or  a  series 
of  obstructions  in  the  channel.  By  facing  upstream  and 
having  no  linear  motion  it  differs  radically  in  appearance 
from  other  forms.  It  will  occur  where  swiftly  moving 
water  flowing  over  a  dam  strikes  the  more  slowly  moving 
water  in  the  pool  below,  where  the  jet  of  water  from  an 
orifice  that  is  partly  or  wholly  submerged  strikes  the 
relatively  still  water  into  which  it  flows,  and  where  there  is 
an  obstruction  or  an  abrupt  increase  in  frictional  resistance 
to  flow.  Practically  all  roughness  of  the  surface  of  flow- 
ing water  except  that  caused  by  vrind  or  by  a  sharp  drop 
in  the  channel  is  a  manifestation  in  some  degree  of  the 
hydraulic  jump. 

Sand  Ware — Sand  waves  occur  at  high  stages  of  streams 
heavily  loaded  with  silt,  and  are  caused  by  the  movement 
of  considerable  waves  of  sediment  on  the  stream  bed.  The 
observed  wave  is,  however,  a  wave  of  water,  its  causal 
wave  of  sand  being  entirely  submerged.  The  sand  wave 
may  be  due  to  the  same  causes  that  produce  the  hydraulic 
jump.  It  appears  to  be  caused  by  an  obstruction  that  is 
in  motion  and  that  vanishes  and  reappears  with  the  dis- 
sipation and  formation  of  waves  or  dunes  of  sand  on 
the  bed  of  the  river. 

Tidal  Bore — The  tidal  bore  seems  to  be  peculiar  to  a 
region  of  large  tidal  fluctuation  and  is  formed  in  a  tidal 
estuary  where  there  are  marked  restrictions  of  channel 
or  in  a  larger  river  of  strong  current  that  enters  the  ocean. 
The  effect  is  a  piling  up  of  the  advancing  tide  on  the  lower 
layers,  which  are  retarded  by  the  nomial  current  of  the 
river.  Many  of  these  bores  are  destructive  and  are  serious 
obstacles  to  navigation  and  shipping.  The  name  "Amazon" 
is  said  by  some  authorities  to  be  derived  from  an  Indian 
word  meaning  "boat  destroyer,"  because  of  the  dangerous 
tidal  bore  about  100  mi.  above  the  mouth  of  the  river. 
This  bore  occurs  in  a  stretch  where  the  channel  is  obstructed 
by  islands  and  the  depth  is  not  more  than  4  fathoms.  It 
advances  at  a  rate  of  10  to  15  miles  an  hour  with  a  break- 
ing wall  of  water  from  5  to  12  ft.  high. 

The  tidal  bore  in  the  Ganges  is  noted  for  its  magnitude 
and  destructiveness.  On  the  Hugli  branch  of  that  river 
the  bore  advances  70  miles  in  4  hours,  or  at  the  rate  of 
125  ft.  a  second,  indicating  a  height  of  wave  of  about  20  ft. 

Sta)tdi»g  Food  Wave — The  standing  flood  wave  occurs  in 
a  shallow  stream  when  a  large  quantity  of  water  reaches 
the  channel  while  the  stage  is  low.  It  may  be  caused  by 
the    sudden   release    of   water   through    the    failure    of   a 
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storage  dam  or  by  heavy  local  rainfall.  The  same  quantity 
of  water  reaching  the  stream  at  a  higher  stage  would 
cause  an  increase  of  stage  and  discharge  but  might  not 
make  a  standing  wave. 

The  flood  wave  appears  as  a  nearly  vertical  "wall  of 
water"  with  much  splashing  and  foaming  in  front,  caused 
by  the  continual  falling  of  the  faster  moving  water  near 
the  top  over  the  slower  moving  water  near  the  bottom.  The 
water  which  thus  falls  becomes  a  part  of  the  bottom  layer 
of   water,   and   other  water   from   above   falls   over  it. 

Obviously,  the  hydraulic  jump  and  tidal  bore  fonn  the 
basis  of  most  discussions  of  standing  waves  in  rivers,  as 
they  may  be  studied  systematically  at  the  will  of  the 
observer.  The  sand  wave  is  in  some  respects  very  interest- 
ing, but  it  is  of  little  actual  importance  to  engineers  because 
it  occurs  only  in  a  few  rivers  that  are  heavily  loaded  with 
silt  and  that  are  therefore  generally  not  utilized  in  hy- 
draulic developments.  The  standing  flood  wave,  as  it 
occurs  in  natural  channels,  although  seen  many  times  and 
described  in  general  terms,  has  not  been  and  from  its 
nature  can  not  be  studied  in  detail. 

The  Red  River  Problem 

By  J.  G.  Sullivan 

Consulting  Engineer,  Winnipeg 

The  two  important  contentious  points  on  which  we  in 
Manitoba  desire  confirmation  of  our  conclusions  are, — first, 
does  the  clearing  of  timber  and  the  cultivation  of  land  in- 
crease the  run-off';  second,  what  responsibility,  if  any, 
attaches  to  the  lands  from  which  the  extra  water  comes. 

The  Manitoba  Drainage  Commission  has  reported  on  this 
point:  "Our  final  recommendation  in  the  matter  of  bound- 
aries is  the  extension  of  the  boundaries  of  any  drainage 
district  to  include  all  lands  whose  surplus  waters  drain 
•into  the  district  and  are  carried  by  any  artificial  channel 
through  it  to  a  natural  outlet.  This  is  a  natural  division 
of  lands;  any  other  division  leads  to  disputes.  We  do  not 
contemplate  that  all  lands  within  the  new  boundaries  should 
be  taxed." 

In  a  hearing  before  a  legislative  committee  on  this  sub- 
ject there  was  contradictory  testimony  given  by  old-time 
farmers.  The  men  from  the  higher  lands  testified  that  the 
run-off  from  cultivated  lands  was  much  less  than  from  wild 
lands  or  timbered  lands  and  stated  further  that  the  floods 
were  much  greater  thirty  or  forty  years  ago  than  at  the 
present  time,  while  the  witnesses  from  the  low  lands 
testified  to  opposite  conditions.  The  contention  of  the 
commission  and  its  engineers  was  that  in  general  the  run- 
oflF  from  a  cultivated  field  in  the  soil  of  this  country  is 
greater  from  a  summer  fallow  field  than  from  a  field  of 
wild  land  or  from  timbered  land;  that,  when  there  is  frost 
in  the  ground  to  a  depth  of  6  to  8  ft.,  in  the  case  of 
melting  snow  under  a  warm  sun  or  warm  rains  tne  run-off 
from  the  bare  fields  is  much  greater  than  from  the  wild 
lands  covered  with  heavy  grass  or  timber;  and  that  in  such 
cases  the  danger  from  floods  on  the  lower  lands  with  the 
water  coming  down  in  a  rush  when  the  ditches  are  full  of 
snow  and  ice  is  an  annual  menace  to  the  lower  lands.  This 
argument  has  been  borne  out  by  the  experience  in  this 
district  during  the  past  fifteen  or  twenty  years,  the  spring 
flooding  becoming  more  exces.sive  and  occurring  more 
regularly  as  the  timber  has  been  cleared  and  the  land  put 
under  cultivation. 

Winnipeg  is  located  on  the  bottom  of  an  old  lake,  and 
the  main  stream  draining  thi.s  area  ha.s  not  cut  a  sufficient 
channel  to  prevent  dangerous  floods.  Another  adverse 
feature  is  that  this  river  flnw.s  north.  The  records  of  the 
Red  River  show  that  the  plain  on  which  Winnipeg  is  built 
has  been  covered  with  flood  water  for  periods  of  two 
weeks  or  more  in  1776,  1790,  1809.  182fi,  1852  and  1861. 
Our  present  problem  is  to  determine  whiit  will  he  the 
effect  on  Winnipeg  of  works  of  flood  control  fother  than 
the  constructing  of  reservoirs)  by  the  people  of  Minnesota 
and  the  Dakotas.  The  most  natural  thing  to  do  where 
natural  reservoirs  are  not  available  is  to  increase  Ih'' 
carrying  capacity  of  the  river  by  enlarging,  straightening 
and  diking.     It  is  possible  to  decrease  the   length   of  the 


Red  River  to  one  half  its  present  length.  The  distance 
from  Emerson  to  Winnipeg  via  rail  is  60  miles.  The  river 
survey  shows  a  distance  of  120  miles  and  my  information 
is  that  the  same  ratio  obtained  south  of  the  boundary.  I 
am  advising  the  Government  of  Manitoba  that  in  my 
opinion  the  work  we  are  doing  within  the  provmce,  drain- 
ing land  and  preventing  local  flooding  in  the  tributaries  of 
the  Red  River  by  double-diking,  etc.,  combined  with  work 
that  is  being  done  and  may  be  ex-tended  south  of  the 
boundary,  will  in  time  bring  about  a  condition  where 
Winnipeg  and  other  property  between  the  boundary  and 
St.  Andrew's  Locks  will  be  in  danger  of  damage  from 
floods  annually. 

Forests  and  Floods  in  Ontario 

By  W.  H.  Breithaupt 
Consulting  Engineer,  Kitchener,  Ont. 

Precipitation  and  to  some  extent  general  weather  records 
extend  back  about  75  years  in  Ontario,  though  at  the  begin- 
ning they  were  but  scant.  The  Canadian  Meteorological 
service  was  organized  in  1870,  but  there  was  observation 
to  some  extent  for  a  considerable  time  before.  The  average 
annual  precipitation,  rainfall  and  sno\vfall,  has  varied  from 
about  30  to  over  40  in.  Snowfall,  in  the  high  altitude 
region  in  the  northerly  part  of  the  area,  is  heavy,  ormnarlly 
120  to  130  in.;  one  record  (1879)  is  153.8  in.  The  general 
average  of  precipitation  has  varied  in  cycles,  up  and  down, 
but  there  appears  to  have  been  no  fundamental  change 
since  the  beginning.  During  all  the  time  since  the  first 
obsei-vations  there  is  no  record  of  anything  like  the  extreme 
precipitations  that  have  several  times  occurred  during  this 
period  in  the  region  beyond  the  lakes. 

On  the  general  question  of  the  effect  of  forestation  on 
stream  flow,  it  is  held  by  some  that  forests  do  not  retard 
snow-melting  nor  prolong  the  i-un-off.  The  most  notable 
proponent  of  these  views  was  the  late  Col.  H.  M.  Chittenden. 
While  for  the  special  conditions  in  the  Rocky  Mountain 
region  forests  may  increase  the  intensity  of  run-off  and 
bare  areas  retard,  this  does  not  hold  in  general  elsewhere. 

Smaller  rivers  are  the  component  parts  of  the  larger 
one.  The  influence  of  forestation  on  smaller  rivers  is  so 
well  established  as  to  be  almost  a  truism.  The  Ontario 
peninsula  was  a  densely  wooded  area,  of  normal  forestation. 
All  observers  agree  that  floods  are  greater  and  dry-period 
flow  much  less  than  before  deforestation,  settlement  and 
farming.  Former  springs  and  even  brooks  have  totally 
disappeared.  Rivers  which  in  the  days  of  the  explorers 
were  canoe  navigation  routes  are  now  very  small  streams 
during  the  gfreater  part  of  the  year. 

All  of  these  rivers  have  a  much  smaller  summer  flow 
than  formerly,  and  greater  floods  in  the  spring.  The  Grand 
River  drains  essentially  the  easterly  part  of  the  peninsula. 
Its  drainage  area  on  the  plateau  contained  more  than  400 
sq.  mi.  of  swamp  area,  also  covered  with  dense  tree  growth, 
mostly  of  cedar  and  tamarack.  The  old-time  high-water 
channel  now  overflows  almost  every  spring  on  snow-melt- 
ing and  breaking  up  of  the  ice.  The  ice  is  forced  aside 
over  the  banks  and  cuts  at  the  trees,  which  could  not  have 
grown  up  under  present  conditions.  The  extreme  flood 
subsiding,  the  heavy  ice  formation  lies  high  on  the  banks 
for  weeks.  Even  with  the  smallest  snowfalls  on  record, 
1921  and  1922,  this  overflow  and  ice  shove  occurred. 

The  headwater  swamps  were  particularly  valuable  as 
snow  retainers  and  natural  reservoirs.  Coincident  with 
their  drainage  during  the  past  30  years  the  summer  flow 
of  the  river  dropped  to  its  present  low  level.  Swamp 
drainage  was,  mistakenly,  assisted  by  the  provincial  Govern- 
ment, and  thus  a  valuable  asset  destroyed. 

Seventy-five  years  a>ro  in  the  county  of  Waterloo,  an 
area  of  something  under  fiOO  sq.  mi.,  there  were  112  water 
powers  in  operation.  They  supplied  power  mostly  to  saw 
mills  and  grist  mills.  Only  about  30  percent  of  these 
continue  tmlay.  There  are  very  few  sawmills  left  in  the 
county,  as  the  hulk  of  the  saw  logs  were  long  ago  used 
up.  The  fact  is,  however,  that  the  brooks  supplying  some 
of  the  smaller  water  powers  are  now  dry  for  a  large  part 
of  the  year.    Innumerable  .springs  have  dried  up. 
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Canadian  Flood  Problems 

By  J.  B.  Challies 

Director,   Dominion  Water  Power  Branch,  Ottawa 

River  control  problems  which  have  thus  far  been  solved 
in  Canada  are  to  a  large  extent  primarily  for  power  pur- 
poses. In  many  cases  the  incidental  result  is  a  bettering 
of  flood  conditions.  Many  Canadian  rivers,  however,  pre- 
sent problems  where  flood  control  is  of  primary  importance. 

West — In  British  Columbia  a  disastrous  flood  occured 
last  autumn  when,  following  a  rainfall  of  over  15  in. 
within  26  hours,  the  Coquitlam  river  poured  down  in  im- 
mense volume,  resulting  in  much  destruction.  A  flood  dis- 
charge of  24,000  sec.-ft.  was  reached  as  compared  with  a 
previous  recorded  high  maximum  of  some  12,000  sec.-ft. 
A  consoling  feature  was  that  the  dam  (hydraulic-fill  type, 
1200  ft.  long,  100  ft.  high)  controlling  the  waters  of 
Coquitlam  lake  stood  this  most  severe  test,  and  that  the 
factors  of  safety  insisted  upon  by  J.  R.  Freeman  have  been 
fully  justified  by  the  conditions  brought  on  by  these  floods. 
In  an  adjacent  watershed,  at  Britannia  Mines,  on  the 
same  occasion,  even  greater  calamity  was  caused  by  floods, 
including  the  loss  of  36  lives. 

The  problems  which  have  to  be  faced  at  the  delta  of 
the  Fraser  river  in  this  province  are  also  associated  with 
flood  prevention.  The  discharge  of  this  river  has  varied 
from  a  maximum  of  some  380,000  sec.-ft.  to  a  minimum  of 
12,000. 

Alberta — In  Alberta  floods  are  often  the  result  of  high 
summer  temperatures  causing  an  excessive  melting  of  the 
snows  in  the  mountains.  In  June,  1915,  the  North  Sas- 
katchewan River  at  Edmonton  rose  38  ft.  above  low  water; 
800  families  were  temporarily  rendered  homeless  by  this 
flood.  To  the  south  of  this  in  the  same  province  floods  have 
occured  on  the  Bow  river  in  1879,  1884,  1897  and  1902, 
when  in  each  instance  a  portion  of  the  city  of  Calgary 
was  under  water.  Escape  from  flood  in  1915  is  attributed 
to  the  weather  turning  suddenly  cold  during  the  warm 
period  which  caused  the  Edmonton  flood,  thus  stopping  the 
further  excessive  melting  of  snow  in  the  mountains. 

Manitoba — Records  of  floods  on  the  Red  River  of  the  North 
are  available  from  various  sources  for  a  great  number  of 
years.  Those  reported  as  particularly  serious  occurred 
in  1776,  1790,  1809,  1852  and  1861,  when  in  each  case  the 
plain  on  which  Winnipeg  is  built  was  inundated.  The 
river  drains  to  the  north  and  the  spring  thaw  in  its  upper 
watershed  brings  down  flood  waters  to  the  lower  reaches 
before  the  complete  release  of  ice  has  occurred,  while  the 
contracted  channel  below  Winnipeg  also  contributes  to 
flood  conditions. 

Ontario — Lake  of  the  Woods,  between  the  provinces  of 
Manitoba  and  Ontario,  has  lately  supplied  a  typical  example 
of  how  flood  conditions  can  be  materially  alleviated  by 
proper  storage  control  by  a  responsible  public  organiza- 
tion. In  1916,  previous  to  the  placing  of  the  regulation 
of  the  lake  under  the  direction  of  the  Lake  of  the  Woods 
Control  Board,  a  notable  flood  occurred  in  this  drainage 
area.  In  contrast  with  this,  in  1919,  when  the  control 
board  was  exercising  its  jurisdiction,  conditions  which 
under  natural  conditions  would  have  had  far  more  dis- 
astrous results  were  successfully  anticipated  and  coped 
with,  through  prompt  action  at  the  control  works  on  the 
basis  of  telegraphic  communications  from  the  various 
meteorological  stations  reporting  heavy  rainfall,  although 
the  inflow  rate  to  the  lake  became  double  that  of  1916. 

Farther  east,  the  Grand  River  should  be  noted  as  pre- 
senting a  flood-control  problem.  The  Grand  River  lately 
shows  a  maximum  flow  of  37,000  and  a  minimum  of  only 
24  sec.-ft.,  and  its  floods  are  attributed  to  the  destruction 
of  great  forest  areas  and  the  drainage  of  hundreds  of 
square  miles  of  swamps  in  the  headwaters,  which  have 
changed  moderate  floods  and  sustained  flow  to  destructive 
spring  floods  and  gradually  disappearing  flow.  Storage 
works  for  combined  flood  control,  water  power  and  irriga- 
tion have  been  suggested. 

St.  Lawrence  River- — The  St.  Lawrence  supplies  an  ex- 
ample of  floods  caused  not  by  excessive  discharge  but  by 
the  blocking  of  the  channel  by  ice.  The  disastrous  floods 
on  the  St.  Lawrence  in  the  vicinity  of  Cornwall  in  1840, 


1879,  1887,  1895,  1898,  1901  and  1905  were  caused  by  ice 
jams  below.  In  February,  1887,  ice  jams  caused  water 
to  rise  31  ft.  above  normal  summer  level,  inundating  two- 
thirds  of  the  town  of  Cornwall. 

Quebec — -In  Quebec  province  a  disastrous  flood  occurred 
on  the  Chaudiere  river  in  the  latter  part  of  July,  1917, 
while  serious  spring  floods  have  been  recorded  on  the  same 
river  in  1885,  1896  and  1912.  Its  most  important  tribu- 
taries, rapidly  descending  their  steep  courses,  enter  the 
main  stream  just  above  a  long  section  of  the  river  with 
low  banks  and  a  narro.v  channel,  where  the  effect  of  floods 
is  particularly  disastrous.  The  Chaudiere  flows  from  south 
to  north  and  the  spring  floods  are  caused  by  freshets  and 
ice  accumulation  from  its  southern  drainage  reaching  its 
lower  portion  before  the  break-up  has  occurred.  The 
maximum  spring  discharge  has  reached  42,500  sec.-ft.,  as 
compared  with  a  minimum  flow  of  only  200  sec.-ft.;  the 
discharge  during  the  summer  flood  of  1917,  following  a 
rainfall  of  5.42  in.  in  15  hr.,  was  estimated  at  125,000  sec.-ft. 
and  caused  a  rise  of  30  ft.  with  losses  estimated  at 
$1,315,000.  The  Quebec  Streams  Commission  has  consid- 
ered a  number  of  reservoirs  for  flood  control  on  this  river. 

Control  of  the  Chateaugay  river  is  also  under  study  by 
the  Quebec  Streams  Commission.  This  offers  another  ex- 
ample of  a  river  flowing  from  south  to  north  where  spring 
floods  are  mainly  caused  by  an  ice  blockade  in  the  lower 
portion  of  the  stream,  and  the  proposed  remedy  consists  in 
creating  conditions  in  the  rapid  upper  portion  of  the  stream 
whereby  a  more  substantial  ice  cover  will  be  formed,  and 
retarding  and  properly  timing  its  release  in  the  spring. 


Floods  and  Co-ordinated  River  Planning 

By  Morris  Knowles 

Consulting  E^ngineer,  Pittsburgh 

The  comprehensive  report  of  tlje  Pittsburgh  Flood  Com- 
mission revealed  the  need  and  the  bigness  of  the  flood 
problem  of  the  Monongahela  and  Allegheny  Rivers.  Since 
then,  there  has  been  a  review  by  the  U.  S.  Engineer  Corps 
and  a  recommendation  that  surveys  and  plans  be  made  by 
the  War  Department.  Pennsylvania  in  1919  appropriated 
$25,000  as  its  contribution  for  such  surveys  and  plans.  A 
bill  in  Congress  provides  for  $50,000  to  carry  on  this  work 
and  to  co-ordinate  with  the  state.  It  is  expected  that  this 
bill  will  pass  within  the  present  session. 

Great  areas  at  the  head  waters  of  the  Allegheny  and 
Monongahela  rivers  have  already  been  acquired  by  the 
United  States  for  forest  reservations.  The  Forest  Service 
has  recommended  the  purchase  of  500,000  acres  in  north- 
western Pennsylvania  and  about  1,000,000  acres  have 
been  secured  at  the  headwater  of  the  Youghiogheny  and 
Cheat  rivers  in  Maryland  and  West  Virginia.  The  improve- 
ment of  the  wharves  at  Pittsburgh,  including  the  reclama- 
tion of  many  acres  of  unused  river  front,  the  erection  of 
dockage  facilities  and  the  construction  of  flood  walls  to 
protect  low-lying  areas  are  now  receiving  attention. 

This  entire  movement  and  program  is  only  one  part  of 
the  great  community  planning  idea,  a  development  of  the 
idea  of  so  utilizing  the  great  resources  of  flowing  and 
falling  waters  as  to  secure  the  greatest  good  and  benefits 
to  all  the  people  and  to  all  activities. 

We  once  had  the  chance  in  our  river  valleys  to  plan  for 
wise  occupation  and  complete  development,  but  frequently 
this  opportunity  has  been  misused — sometimes  it  may  be 
by  a  railroad  alone,  or  a  canal  or  an  improved  river  for 
navigation,  or  the  location  of  a  to\vn  or  an  industry.  We 
now  find  the  problem  is  increasingly  difficult,  as  is  true 
in  all  cases  of  replanning.  But  still  opportunity  exists,  as 
with  the  proposed  wall  at  Pittsburgh,  or  the  elevation  of 
streets  out  of  ordinary  flood  levels,  to  plan  for  thorough- 
fares, parking,  boulevards  and  terminal  facilities.  Witness 
the  very  attractive  river  front  development  at  Harrisburg 
by  use  of  concrete  walls  and  parking,  or  the  convenient  and 
pleasing  boulevard  drive  along  the  Susquehanna  River  at 
Sunbury,  placed  on  top  of  a  river  levee.  So  too,  in  several 
river  valleys  not  yet  fully  developed,  there  exists  still  the 
chance  for  choosing  the  wisest  development.  This  is  true 
community  or  country  planning. 
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Sewerage  for  Students  and  Engineers 

Reviewed  by  John  H.  Gregory 

Consulting  Engineer  :  Professor  of  Civil  and  Sanitary  Engineering. 
Tlie  Johns  Hopl^ins  University,  Baltimore,  Md. 

SEWERAGE  AND  SEWAGE  TREATMENT— Bv  Harold  E.  Bab- 
bitt. M.S..  AS.SOC.  M.  Am.  Soc.  C.  E..  .\ssistant  Professor.  Munici- 
pal and  Sanitary  Engineering,  University  of  Illinois.  New  York; 
John  Wiley  &  Sons,  London :  Chapman  &  Hall.  Cloth ;  6  x  9  ; 
pp.  531;  illustrated.    $5  (30s.  net). 

In  his  preface  the  author  states  that  this  book  is  a 
development  of  classroom  and  lecture  notes  prepared  by 
him  for  use  in  his  classes  at  the  University  of  Illinois, 
and  that  he  has  found  such  notes  necessary,  since  among 
the  many  books  dealing  with  sewerage  and  sewage  treat- 
ment he  has  found  none  suitable  as  a  textbook  designed 
to  cover  the  entire  subject.  He  also  states  that  the  need 
for  a  single  book  of  the  character  described  has  been 
expressed  by  engineers  in  practice,  as  well  as  by  stu- 
dents and  teachers  for  use  in  the  class-room,  and  that 
this  book  has  been  prepared  to  meet  both  these  needs. 
The  book  therefore  must  be  considered  not  only  from 
the  standpoint  of  the  instructor  but  also  from  that  of 
the  practicing  engineer. 

In  the  first  or  introductory  chapter  the  author  takes 
up  veiy  briefly  the  historical  side  of  the  subject  and 
then  gives  certain  definitions  relating  to  sewers,  a  list 
by  no  means  complete.  It  is  to  be  regretted  that  he  did 
not  adopt  the  definitions  recommended  by  the  Committee 
on  Sewerage  and  Sewage  Disposal  of  the  American 
Public  Health  Association  in  1917,  although  some  of  the 
definitions  are  similar  to  those  recommended  by  the  com- 
mittee. The  next  two  chapters  take  up  the  work  pre- 
liminary to  design  and  the  quantity  of  sewage  to  be 
cared  for. 

The  fourth  chapter  treats  of  the  hydraulics  of  sewers. 
The  formulas  commonly  used  are  presented.  Darcy's 
and  Lampe's  formulas  are  also  given  but  no  word  of 
caution  is  expressed  as  to  the  limits  within  which  these 
formulas  apply.  A  few  diagrams  are  included  for  the 
solution  of  certain  formulas;  one  diagram  is  plotted 
with  rectangular  co-ordinates,  the  others  on  the  nomo- 
graphic principle.  In  the  next  chapter  the  design  of 
sewerage  systems  is  considered  and  following  that  is  a 
chapter  on  sewer  appurtenances. 

Chapter  VII,  on  pumps  and  pumping  stations,  is 
rather  di.«appointing.  The  author  had  here  the  oppor- 
tunity of  being  of  real  a.s.sistance  to  the  practicing  en- 
gineer who  is  called  on  to  design  a  sewage  pumping 
station,  as  there  is  room  for  much  improvement  in  the 
design  of  such  stations.  Two  chapters  arc  then  devoted 
to  materials  for  sewers  and  to  the  design  of  the  sewer 
ring. 

A  chapter  then  follows  on  contracts  and  specifications 
wherein  the  various  parts  of  a  complete  contract  are  dia- 
cusaed.  The  author  gives  a  set  of  what  arc  termed  "Gen- 
eral Specifications"  which  in  reality  are  tho.se  provisions 
which  are  commonly  called  "General  Clauses"  or  "Gen- 
eral Provisions."  "Technical  Specifications"  are  listed 
by  title  only,  the  reader  having  to  refer  to  various  parts 
of  the  book  for  paragraphs  covering  the  requirements 
for  materials,  etc.    "Special  Specifications"  are  stated  as 


having  to  do  vdth  problems,  methods  of  construction,  or 
materials  peculiar  to  certain  conti-acts  or  certain  por- 
tions of  the  work.  Ordinarily  they  would  be  included  in 
the  "Technical  Specifications"  or  simply  in  "Specifica- 
tions." 

Chapter  XI,  on  construction,  is  99  pages  in  length.  It 
could  well  he  cut  up  into  a  number  of  shorter  chapters. 
Then  follows  a  chapter  on  the  maintenance  of  sewers. 

The  remaining  nine  chapters  treat  of  sewage  and 
sewage  treatment.  A  chapter  is  devoted  to  the  composi- 
tion and  properties  of  sewage  followed  by  one  on  dilu- 
tion. It  is  to  be  regretted  that  more  space  is  not  given 
to  dilution,  which  is  a  most  important  branch  of  the 
subject,  and  that  more  examples  of  disposal  by  dilution 
are  not  cited. 

The  discussion  of  screening  and  sedimentation  gives 
a  general  idea  of  screening,  but  not  much  detail,  and 
the  same  may  be  said  for  plain  sedimentation.  Uncon- 
sciously, probably,  the  author  uses  the  term  quiescent 
sedimentation  incorrectly,  and  no  mention  is  made  here 
of  any  existing  sewage-works  employing  plain  sedi- 
mentation. 

Uuder  septicization,  the  author  takes  up  the  septic, 
ImhoflF,  Travis,  Doten  and  Alvord  tanks.  This  chapter 
needs  revision.  As  it  stands  the  subject  is  not  satisfac- 
torily treated.  In  speaking  of  Imhoff  tanks,  the  author 
states :  "As  designed  by  Imhoff  and  used  in  Germany 
the  tanks  were  of  the  radial  flow  type  and  quite  deep." 
This  gives  a  wrong  idea.  True,  Tmhoff's  tanks  are  quite 
deep,  and  he  has  built  radial  flow  tanks,  but  his  first 
actual  installation  was  a  longitudinal  flow  tank  and  his 
largest  and  best  installations  are  also  longitudinal  flow 
tanks. 

Filtration,  irrigation  and  the  contact  bed  are  taken  up 
in  the  same  chapter.  The  reader  will  wish  these  sub- 
jects were  more  adequately  tie;. ted.  The  author  could 
well  devote  a  chapter  each  to  the  trickling  filter  and  to 
the  intermittent  sand  filter.  There  is  much  more  that 
could  be  said  and  certain  omissions  are  noticeable. 

A  whole  chapter  is  devoted  to  activated  sludge  and 
one  to  acid  precipation,  lime  and  electricity,  and  disin- 
fection. The  reader  will  understand  what  these  processes 
are,  and  a  short  bibliography  on  activated  sludge  is  in- 
cluded.   Only  four  pages  are  devoted  to  disinfection. 

Sludge  receives  only  12  pages.  When  it  is  remembered 
that  the  handling  and  disposal  of  sludge  is  one  of  the 
most  important  phases  of  sewage  treatment  the  space 
allotted  is  far  too  little.  One  brief  paragraph  only  is 
given  to  the  separate  digestion  of  sludge.  The  author 
8eem.'<  to  have  overlooked  the  fact  that  this  method  is  in 
use  at  two  of  the  largest  sewage-works  in  operation. 
Birmingham.  England,  and  P.altimore,  Maryland. 

The  final  chapter  discusses  very  briefly  automatic 
dosing  devices. 

After  a  most  careful  reading  it  may  be  said  that,  as  a 
textbook,  this  volume  may  be  m.nde  to  serve  its  purpose 
well,  but  preferably  it  should  be  in  the  hands  of  an  in- 
structor who  has  had  enough  practical  experience  in 
sewerage  and  sewage  treatment  work  to  point  out  (o  the 
student  wherein,  in  places,  current  practice  and  views 
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differ  somewhat  from  those  set  forth  in  the  text.  The 
student  should  then  get  a  good  grasp  of  the  subject. 
For  reference,  the  pi-acticing  engineer  will  have  before 
him  a  veiy  readable  book  which  contains  much  that  will 
be  of  assistance  to  him;  but  he  will  not  find  certain 
kinds  of  data  which  should  be  included  in  a  book  of  this 
nature. 

In  a  second  edition,  the  book  can  be  materially  im- 
proved in  a  number  of  particulars.  For  example,  when 
formulas  are  cited,  scrupulous  care  should  be  taken  to 
accurately  and  fully  define  the  symbols  used.  This  has 
not  been  done  in  the  present  edition,  and  with  certain 
formulas  the  symbols  are  not  defined  at  all.  Again,  works 
which  are  more  typical  of  good  practice  could  to  advan- 
tage be  substituted  for  those  which  have  been  chosen, 
and  more  representative  works  cited.  The  book  is  well 
printed  and  bound,  and  the  cuts  and  drawings  are  well 
executed. 


Motor  Truck  Transportation  Principles 

MOTOR  TRUCK  TRANSPORTATION:  The  Principles  Governing 
Its  Success — By  F.  Van  Zandt  Lane.  C.E..  Lecturer  on  Motor 
Truck  Transportation,  New  York  University,  Member  of  the 
Society  of  Automotive  Engineers.  New  York :  D.  Van  Nos- 
trand  Co.  Cloth;   6x9   in.;   pp.   153;   44   illustrations.   $2. 

In  offering  this  book  as  a  presentation  of  the  prin- 
ciples of  motor  truck  operation,  the  author  disclaims, 
at  the  outset,  any  "attempt  to  produce  a  technical 
treatise."  The  15  chapters  cover  such  subjects  as 
operating-cost  factors,  cost  records,  motor  trucks  and 
the  railroads,  highway  transport  surveys,  bodies,  loading 
and  unloading  devices,  maintenance,  trailers,  tires,  and 
good  roads.  Illustrations  are  introduced  frequently  and 
have  been  well  chosen  to  emphasize  particular  points 
brought  out  in  the  text. 

The  general  character  of  the  text  may  be  indicated 
by  reference  to  the  chapters  on  operating  costs.  Here 
the  author  shows  that  costs  may  be  grouped  under  three 
headings — investment,  fixed,  and  variable — but  he 
makes  no  attempt  to  show  by  detailed  figures  from 
actual  operating  records  the  amounts  of  such  costs  in 
specific  cases.  Rather,  he  makes  a  plea  for  a  careful 
study  of  the  factors  entering  inta  costs  and  urges  the 
importance  of  keeping  cost  i-ecords.  "It  is  doubtful," 
says  the  author,  "if  any  operating  costs  at  all  are  being 
kept  on  as  many  as  8  per  cent  of  the  motor  trucks  in 
operation."  While  the  reader  is  shown  the  value  of 
cost  records,  the  scope  of  the  book  precludes  a  presenta- 
tion, for  example,  of  typical  blank  forms  for  cost  keep- 
ing or  detailed  methods  of  securing  the  necessary 
information  and  interpreting  its  meaning. 

The  chapter  on  the  motor  truck  and  the  railroad 
discusses  the  relation  of  these  two  forms  of  transporta- 
tion and  points  out  the  conditions  under  which  one  or 
the  other  may  be  expected  to  give  the  most  economical 
and  satisfactory  service.  Brief  reference  is  made  to 
the  subject  of  store-door  delivery  and  the  use  of  remov- 
able truck  bodies  which  have  proved  so  successful  in 
operation  at  the  Cincinnati  terminal. 

The  chapter  on  highway  transport  surveys  contains  a 
valuable  list  of  items  that  should  be  considered  in  the 
establishment  of  highway  freight  transport  lines.  The 
following  chapter  describes  the  principal  types  of  bodies 
with  which  motor  trucks  may  be  equipped  for  different 
kinds  of  service.  Brief  chapters  deal  with  loading  and 
unloading  devices  and  with  truck  maintenance,  but  the 
treatment  of  both  of  these  subjects  is  by  no  means  com- 
plete.   Arguments  for  and  against  the  use  of  pneumatic 


tires  are  presented,  but  this  subject  is  at  present  in 
such  a  controversial  state  that  little  would  be  gained 
by  a  fuller  treatment  than  is  contained   in  the   book. 

The  author  appears  to  be  an  advocate  of  the  national 
highway  system  advocated  in  Senator  Townsend's 
original  bills  which  were  defeated  in  favor  of  the 
federal-aid  principle.  Some  of  the  author's  statements 
regarding  highway  legislation  need  amendment  in  view 
of  developments  that  have  taken  place  since  the  publica- 
tion of  his  book.  Certainly,  his  statement  that  the 
national  highway  system  "is  receiving  almost  universal 
support"  is  hardly  borne  out  by  the  fact  of  its  subse- 
quent defeat.  Needing  amendment  also  is  the  state- 
ment that  the  present  federal-aid  laws  do  not  provide 
for  maintaining  the  highways.  In  the  Federal-Aid 
Highway  Act  passed  last  November  great  stress  is  laid 
upon  the  subject  of  maintenance;  in  fact,  the  definite 
requirement  is  made  that  adequate  maintenance  funds 
be  provided  before  the  allotment  of  federal  money  to 
the  states. 

On  the  whole,  the  book  states  concisely  the  principles 
of  motor-truck  operation  in  a  general  way  and  avoids 
details  as  to  the  ways  by  which  such  principles  are  put 
into  practice.  No  mention  whatever  is  made  of  the 
matter  of  motor-vehicle  legislation,  a  subject  of  vital 
intei'est  at  the  present  time  to  both  motor-truck  oper- 
ators and  highway  engineers.  A  brief  chapter  dealing 
with  restrictions  on  weight,  size,  and  speed  of  vehicles, 
as  provided  for  in  the  various  state  laws,  would  have 
been  a  desirable  addition  to  the  book.  The  literature 
on  motor-truck  transportation  is  meager  and  Mr.  Lane 
has  done  well  to  put  on  record  the  general  principles 
involved. 


Original  Studies  in  Hydraulics 

Reviewed  by  Robert  E.  Horton 

Consulting  Hydraulic  Engineer,  Voorlieesville,  N.  Y. 

HYDRAULICS  OF  PIPE  LINES— By  W.  F.  Durand.  Ph.  D.,  Pro- 
fessor of  Mechanical  Engineering,  Stanford  University,  Cali- 
fornia. [The  Glasgow  Text  Books  in  Civil  Engineering.  Edited 
by  G.  Moncur,  B.  Sc,  M.  Inst.  C.B..  Professor  of  Civil  Engi- 
neering in  the  Royal  Technical  College,  Glasgow.]  _  New  York: 
D.  Van  Nostrand  Co.  Cloth  ;  6  x  9  in. ;  pp.  271  ;  134  line  cuts. 
$4.50. 

While  designated  by  the  name  "Hydraulics,"  a  consid- 
erable part  of  the  book  I'elates  to  details  of  design  and 
construction,  but  it  is  not  to  be  considered  a  complete 
treatise  on  this  subject  even  for  steel  pipe  lines;  rather 
it  apparently  represents  the  results  of  the  author's  own 
studies  and  research.  It  is  in  such  books  that  the  fullest 
and  most  authentic  information  on  special  subjects  is 
usually  obtainable  and  this  one  is  no  exception.  Engi- 
neers having  to  do  with  the  design  of  steel  pipe  lines, 
especially  for  waterpower  development,  will  undoubtedly 
welcome  the  author's  treatment  of  the  subjects  of  surge 
tanks  and  water  hanmier. 

The  book  opens  with  a  chapter  on  the  hydraulics  of 
flow  in  pipes.  Some  of  the  existing  pipe  flow  and  friction 
formulas  are  presented  and  discussed.  The  Manning 
adaptation  of  the  Kutter  formula,  which  has  recently 
grown  rapidly  in  favor  is  not  included.  The  discussion 
of  head  losses  due  to  curves  in  pipe  lines  is  unusually 
complete  and  brings  the  experimental  data  to  date. 
Transverse  velocity  curves  in  pipe  lines  and  the  relation 
of  discharge  to  energy  delivered  are  briefly  treated. 
The  delivery  of  water  from  one  reservoir  to  another 
through  a  pipe  line  receives  considerable  attention  as  a 
basis  for  later  chapters.  Apparently  a  total  loss  of  the 
velocity  head  at  the  delivery  end  in  the  case  of  a  sub- 


April  20,  1922 


ENGINEERING     NEWS-RECORD 


661 


merged  pipe  discharging  into  a  reservoir  is  assumed. 
Wisler's  experiments  Engineering  News-Record,  Dec.  1. 
1921,  published  since  Durand's  book  was  written,  indi- 
cate that  this  is  not  correct.  Valves  and  sudden  enlarge- 
ments are  treated  as  in  most  standard  works  on  hydrau- 
lics, but  Archer's  i-ecent  and  probably  more  accura.,e 
formula  for  head  loss  at  sudden  enlargements  is  not 
included. 

The  dominant  feature  of  the  book  is  the  treatment  of 
surges  and  water  hammer.  The  problem  of  the  surge 
chamber  is  discussed  clearly,  with  good  illustrative  dia- 
grams and  no  more  advanced  mathematical  discussion 
than  is  necessarj'.  Various  fonnulas  for  calculating  the 
maximum  surge  are  given,  together  with  methods  of 
solution  of  surge  tank  problems  by  approximate  integra- 
tion. The  differental  surge  tank,  however,  receives  much 
less  attention  than  it  apparently  desei-ves. 

Water  hammer  in  pipe  lines  is  treated  at  length  and 
in  an  unusually  clear  and  complete  manner,  with  numer- 
ous good  diagrams  illustrating  the  effect  of  change  of 
various  factors,  especially  the  rate  and  time  of  opening 
and  closing  of  valves. 

Next  follows  a  chapter  on  the  stresses  in  pipe  lines, 
particularly  those  due  to  bends,  which  is  probably  more 
complete  than  is  elsewhere  available.  The  design  of 
steel  pipe  lines  is  well  covered,  including  ordinary  and 
expansion  joints,  air  vents  and  other  details.  Other 
brief  mention  is  made  of  details  of  design  of  wood 
stave  or  concrete  pipe.  The  hydraulics  of  oil  pipe  lines 
is  given  a  chapter.  Certain  details  of  hydraulic  theory 
are  presented  in  appendixes.  The  book  closes  with  a 
compact  index. 


City  Planning  and  Transportation 

Reviewed  by  Harold  M.  Lewis,  Civil  Engineer,  New  York  City 

STADTEBAU — Von  Otto  Blum,  Dr.-Ine.,  ord.  Profcs.sor  an  der 
Techn.  Horhsohulf  in  Hannover.  G.  Schimpft,  well.  ord.  Pro- 
fessor an  der  Twhn.  Horhschule  in  Aachen,  und  W.  Schmidt. 
Dr.-InK..  Stadtbauin.<!poktor  in  Stettin.  Handbibliothck  fur 
Baulngenleure.  Boards;  7  x  10  in.;  pp.  478;  482  text  illustra- 
tions.    Berlin :     Julius  Springer. 

First  to  appear  in  a  series  of  hand  and  reference  books 
to  be  published  under  the  general  heading  of  "Railroads 
and  City  Planning,"  by  far  the  largest  part  of  this 
volume  is  devoted  to  a  study  of  the  transportation 
system.s  of  the  modem  large  city,  while  loss  than  a 
third  of  it  is  devoted  to  general  principles  of  city  plan- 
ning. In  American  books  on  this  subject  there  is  gen- 
erally not  this  distinction  between  different  parts  of  the 
problem.  The  volume  is  of  value  mainly  a.s  a  general 
reference  book.  The  data  collected  are  clearly  set  forth, 
with  the  aid  of  many  illustrations  and  tables. 

Of  especial  interest  is  the  fact  that  some  indication  is 
given  of  the  effect  of  the  World  War  on  the  development 
of  German  cities.  Great  emphasis  is  placed  on  the  need 
of  plans  which  shall  remedy  the  extreme  provcrty  of  the 
great  mass  of  the  German  people,  and  on  the  fact  that 
any  immediate  projects  must  be  for  moderate  develop- 
ments. 

The  first  part  of  the  book  is  on  city  planning  in  general. 
Here,  after  outlining  the  history  of  the  growth  of  cities, 
the  author  enunciates  the  general  principles  to  be 
observed  in  laying  out  a  large  community.  ■  It  is  assume<l 
that  the  city  planner  will  have  that  same  authority  for 
local  restrictions  which  was  so  well  developed  in 
Germany  before  the  war  and  which  was  used  to  good 
advantage  in  regulating  the  growth  of  the  larger  Ger- 
man cities.    The  American  reader  must  remember  that 


many  of  the  restrictions  which  it  is  stated  should  be 
imposed,  may  have  to  be  somewhat  altered  to  be  adapted 
to  the  rulings  of  American  courts. 

The  inter-dependance  of  the  city  and  its  railroads  is 
described  in  considerable  detail  and  a  plea  is  made  for 
co-operation  for  their  mutual  advantage.  The  statement 
that  the  width  of  roadway  in  main  traffic  streets  in  the 
average  city  is  generally  too  wide  rather  than  too 
narrow  seems  a  radical  one  for  either  the  German  or 
American  city,  and  the  authors'  argument  that  the  more 
the  traffic  is  restrained  laterally  the  better  it  can  be 
regulated  seems  to  lead  to  more  delay  than  regulation. 
A  variety  in  street  arrangement  and  adornment  is  urged, 
and  the  absence  of  any  real  necessity  for  a  symmetrical 
arrangement  of  roadways,  walks  or  planting  is  pointed 
out.  The  resulting  developm.ent  of  unsymmetrical 
streets  is  a  typical  German  feature.  It  is  stated  that,  as 
a  general  rule,  streets  less  than  20  to  30  meters  in  width 
should  have  not  more  than  one  row  of  trees  and  that 
these  should  be  placed  where  they  receive  a  maximum  of 
sunlight.  While  a  strong  plea  is  made  for  the  one- 
family  house,  it  is  conceded  that  the  apartment  and 
multiple  house  is  a  modern  necessity. 

The  second  section  of  the  book  is  devoted  to  the  city 
transportation  .systems  and  is  the  most  complete  part  of 
the  volume.  The  subject  is  treated  under  City  Rail- 
roads, Street  Railways,  Buses,  and  Water  Transport. 
Many  of  the  data  furnished  are  brought  down  to  1920 
but  any  costs  given  are  based  on  pre-war  figures. 
Several  curves  show  variations  of  traffic.  Track  layouts 
at  stations  and  connections  are  fully  described.  There 
are  many  illustrations  showing  standard  equipment  and 
construction  in  German,  English  and  American  cities. 
About  twenty  pages  are  devoted  to  the  legal  and  political 
sides  of  city  transit  companies,  including  a  summary  of 
the  laws  under  which  German  companies  can  be  incor- 
porated, and  the  advantages  and  disadvantages  of  cen- 
tral government,  city  and  private  ownership. 

The  third  and  last  part  of  the  book  is  devoted  to  city 
highways.  After  reviewing  the  different  types  of  con- 
veyances and  the  forces  to  be  overcome  in  propelling 
them,  there  is  a  summary  of  the  different  types  of  city 
pavements.  A  short  description  is  given  of  the  different 
types  of  sidewalk  construction,  and  street  cleaning  and 
refuse  disposal  are  very  briefly  touched  upon. 

The  book  should  be  of  considerable  interest  to  city 
planners  and  engineers.  While  the  view  point  of  the 
authors  is  in  many  cases  limited  to  German  conditions, 
the  data  presented  are  representative  and  most  of  the 
principles  given  are  general  ones,  and  are  clearly  ex- 
plained with  more  than  usual  detail. 


Unusual  Stream  Flow  Investigations 

HTKAMFI^OWRXrKnTMpr^TAT  WAOON  WIIKKI,  rjAT.  CO>(>- 
l{AIV>— lYrllmlnary  t{<i>i>it  on  T'-rminallrin  nf  Klrst  SlaRi"  of 
lCxp<Tlm>nt.  Bv  rutins  C  Bnl.s,  Silviculluri-it.  Forest  Servlrr. 
and  Alfred  C.  Henrv,  Metcorol.iKisl.  Weath^  r  Bureau.  Supple- 
ment No.  17.  Unnthlu  W'nih'r  ntinnu,  Washlnirton,  D.  <'.  : 
I)<-pnrtment  of  ARrlcullur"-.  Taprr ;  9  x  13  In.;  pp.  55;  half- 
tones, line  ruts  and  colored  map 

For  the  purpose  of  ama-saing  data  on  the  effect  of 
forest  cover  on  stream  flow  and  erosion,  the  United 
States  Fore.st  Service  and  Weather  Bureau  have  been 
co-operating  for  a  dozen  years  or  so  at  a  station  estab- 
lished for  the  purpose  in  the  Rio  Grande  National 
Forest  near  Wagon  Wheel  Gap,  Col.  Quoting  now  from 
the  report  listed  above: 

The  plan,  broadly  utatpd,  was  to  splect  two  contiguous 
watersheds,  Rimilar  as  to  topography  and  foreirt  cover;  to 


662 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  16 


observe  carefully  the  meterological  conditions  and  the 
streamflow  for  a  term  of  years  under  similar  conditions  of 
forest  cover;  then  to  denude  one  of  the  watersheds  of  its 
timber  and  tc  continue  the  measurements  as  before  for  an 
indefinite  period,  or  until  the  effects  of  the  forest  destruc- 
tion upon  the  time  and  amount  of  streamflow,  the  amount 
of  the  erosion,  and  the  quantity  of  silt  carried  by  the 
streams  had  been  determined. 

After  eight  years  of  continued  streamflow  measure- 
ments and  nearly  nine  years  of  meteorological  observa- 
tions, it  was  decided  that  the  first  or  preliminary  stage 
of  the  investigations  had  been  completed  and  that  one 
of  the  drainage  areas  should  be  deforested  except  for  a 
strip  of  timber  not  to  exceed  25  ft.  in  width  on  either 
side  of  the  stream  which  was  to  be  left  for  a  single 
season,  complete  cutting  to  be  effected  in  the  autumn  of 
1920. 

The  pamphlet  reviews  all  the  conditions  of  the  expe- 
riments, including  the  building  of  dams  and  weirs,  and 
the  establishing  of  gaging  and  meteorological  instru- 
ments. The  geology  of  the  two  drainage  areas  and  other 
governing  conditions  are  briefly  described.  Rainfall 
and  run-off  figures  are  given  and  also  some  silt  measure- 
ments. A  series  of  sixteen  "rules"  to  be  observed  in 
studying  these  and  similar  data  are  presented  and  ex- 
plained. 

Altogether  the  study,  even  in  its  preliminary  stages, 
is  unusual  and  seems  to  be  highly  commendable.  The 
observations  tnd  deductions  from  the  second  stage  of 
the  investigations — ^with  one  drainage  area  deforested 
and  the  other  still  forested — -wiW  be  awaited  with  in- 
terest. Necessarily  some  years  must  elapse  before  any- 
thing like  definite  conclusions  can  be  reached.  An 
interesting  subject  for  speculation  is  what  if  any  cor- 
rection factors  will  need  to  be  introduced  on  account  of 
changed  conditions — such  as  continued  growth  on  the 
forested  area  during  the  second  stage  as  compared  with 
the  forest  conditions  on  both  areas  in  the  first  stage. 


Electric  Welding  in  Railway  Work 

ELECTRIC  ARC  WELDING — By  E.  Wanamaker,  Electrical  En- 
gineer, Chicago,  Rock  Island  &  Pacific  Railroad  and  H.  R.  Pen- 
nington. Supervisor  of  Electrical  Equipment  and  Welding.  Chi- 
cago, Rock  Island  &  Pacific  Railroad.  New  York:  SimmonK- 
Boardman  Publishing  Co.  Cloth;  6  x  9  in. ;  pp.  254;  167  half- 
tones and  linecuts.     $4. 

Although  this  book  deals  with  the  principles  and 
methods  of  electric  welding,  in  the  application  of  the 
process  it  refers  mainly  to  locomotive  repairs.  Autoge- 
nous welding,  which  in  recent  years  has  had  a  remark- 
able development  for  the  repair  of  fractured  and  worn 
metal  parts,  includes  the  three  methods  of  thermit,  gas 
and  electric  welding.  Only  the  last  of  these  is  treated 
in  the  book  under  review. 

The  principles  of  arc  welding  and  the  apparatus  and 
accessories  required  are  covered  by  the  first  few  chap- 
ters. In  a  lengthy  chapter  on  the  training  of  operators, 
the  necessity  of  employing  cai'ef  ul  and  conscientious  men 
is  emphasized,  since  the  quality  of  a  completed  weld  can 
hardly  be  determined  by  inspection  and  many  operators 
work  under  foremen  who  are  not  familiar  with  the  proc- 
ess and  are  unable  to  judge  the  results.  Separate 
chapters  are  devoted  to  explaining  the  carbon  arc  and 
'  metallic  arc  processes. 

After  a  discussion  of  the  welding  of  iron,  steel  and 
non-ferrous  metals,  the  application  of  arc  welding  is 
described.  Except  for  brief  mention  of  welded  truss 
and  structural  connections  this  matter  relates  mainly  to 
the  repair  of  fractures  in  numeirous  parts  of  locomotives. 


Mention  is  made  also  of  the  practice  of  building  up  worn 
wheel  flanges  by  the  arc  welding  process.  Nothing  is 
said  as  to  the  wide  range  of  application  of  this  process 
in  various  lines  of  heavy  machinery,  in  pipe  work,  in 
shipbuilding,  in  making  rail  joints  or  in  building  up 
worn  frogs  and  switches,  although  much  work  has  been 
done  in  the  two  latter  lines,  especially  by  street  railways. 
In  general,  therefore,  this  book  is  more  particularly  for 
the  railway  mechanical  engineer  or  official. 


The  American  Railroad  Problem 

RAILROADS  AND  GOVERNMENT:  Their  Relation  In  the 
United  States,  1910-21 — By  Frank  Haigh  Dixon,  Ph.D.,  Pro- 
fessor of  Economics,  Princeton  University.  New  York :  Charles 
Scribner's  Sons.     Cloth  ;  6  x  9  in. ;  pp.  384.     $2.75. 

There  is  need  for  work  of  the  sort  that  Prof.  Dixon 
has  done  in  this  book.  So  closely  is  the  industrial 
welfare  of  the  nation  bound  up  with  the  condition  of 
the  railroads  that  we  have  come  to  understand  that 
prosperous  railroads  mean  a  prosperous  people.  Today 
the  railroads  are  in  bad  shape  and  their  problem  is  the 
problem  of  every  American  citizen.  But  the  average 
citizen  is  not  expert  in  railroad  matters.  When 
confronted  by  a  crisis  such  as  that  of  the  present  he 
finds  it  diflScult  to  pass  intelligent  judgment,  largely 
because  of  his  unfamiliarity  with  the  circumstances 
that  have  led  up  to  it.  Herein  lies  the  value  of  Prof. 
Dixon's  work,  for  in  "Railroads  and  Government"  he 
offers  to  the  general  reader,  who  neither  is  nor  vdshes 
to  become  a  railroad  specialist,  a  concise,  illuminating 
and  altogether  readable  review  of  the  whole  subject 
of  railroad  regulation. 

Sketching  briefly  the  genesis  of  the  Interstate  Com- 
merce Commission  and  its  struggle  for  recognition 
between  1887  and  1910,  Prof.  Dixon  begins  his  task 
with  the  act  of  1910.  In  a  hundred  pages  he  reviews 
succinctly  the  operations  of  the  commission  during 
the  six  years  immediately  preceding  the  war;  its 
groping  toward  a  constructive  rate  policy,  the  vicis- 
situdes of  the  "long  and  short-haul  clause"  as  variously 
applied,  and  the  multifarious  administrative  activities 
that  devolved  upon  it,  ranging  from  the  award  of 
medals  for  daring  to  eatch-as-catch-can  wrestling 
with  perverse  coal  caiTiers  wriggling  to  evade  the 
commodity  clause.  Among  the  forward-looking  under- 
takings of  the  commission  are  included  the  establish- 
ment of  uniform  accounting  systems  and  the  physical 
valuation  of  the  railroads.  Answering  the  question  as 
to  whether  this  last  gigantic  undertaking  has  been 
worth  while,  Prof.  Dixon  says: 

Property  value  officially  determined  has  been  transformed 
from  the  dream  of  a  few  idealists  into  the  corner  stone  of 
our  regulation  policy.  It  constitutes  the  ultimate  determi- 
nant of  rates.  It  sets  the  limits  to  the  financial  policy  of 
consolidation  and  dampens  the  ardor  of  the  financial  jug- 
gler. It  will  be  a  substantial  aid  in  all  future  capitaliza- 
tion. Finally,  its  influence  upon  railroad  accounting  should 
be  healthy  and  farreaching.  .  .,  .  Anj'thing  that  con- 
tributes to  the  soundness  and  scientific  exactitude  of  ac- 
counting increases  the  efficiency  of  public  regulation. 

This  story  carries  us  to  the  labor  hold-up  of  1916. 
In  discussing  the  influences  that  brought  about  the 
surrender  of  the  national  administration  to  the  rail- 
road unions.  Prof.  Dixon,  so  far  as  we  can  see,  has 
failed  to  note  the  one  factor  that  in  the  judgment  of 
many  was  decisive;  i.e.,  an  impending  national  election. 

Another  hundred  pages  is  devoted  to  a  consideration 
of  the  war  period   and   federal   opei-ation.     Although 
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we  are  still  somewhat  too  close  to  the  event  to  permit 
the  drawing  of  definite  unbiased  conclusions  as  to 
these  subjects,  the  author  has  performed  a  worth-while 
service  in  making  available  to  general  readers  this 
review  of  events  and  of  contending  arguments.  The 
remainder  of  the  book  is  devoted  to  the  problem  of 
reconstruction  and  to  an  exposition  of  the  railway  act 
of  1920.  He  estimates  what  may  be  expected  from  its 
operation  and  dares  a  glimpse  into  the  future.  The 
several  plans  that  have  been  submitted  for  the  reorgan- 
ization of  the  railway  system  are  reviewed,  notably 
those  of  the  Director  General  of  Transportation,  the 
Interstate  Commerce  Commission,  the  Association  of 
Railway  Executives,  the  National  Transportation  Con- 
ference of  the  Chamber  of  Commerce  of  the  United 
States,  and  the  Plumb  Plan  as  sponsored  by  the  railway 
labor  unions. 

In  his  look  into  the  future  the  author  suggests  a 
line  of  development  based  upon  the  acceptance  of  the 
following  propositions:  (1)  That  the  railroads  cannot 
be  operated  privately  without  sufficient  earnings  to 
insure  a  constant  stream  of  new  capital  into  the  indus- 
try. At  present  this  must  be  at  least  6  per  cent.  (2) 
If  this  cannot  be  earned  government  aid  must  be  sought, 
which  will  mean  in  turn,  taxation,  ownership  and 
possibly  operation.  Government  ownership  Prof.  Dixon 
holds  to  be  a  hazardous  experiment,  and  government 
operation  he  would  consider  to  be  disastrous.  (3)  As 
there  is  no  assurance  that  6  per  cent  can  be  earned 
continuously  at  present  rates  and  as  higher  rates 
would  probably  be  less  productive,  necessary  earnings 
must  be  assured  through  savings  in  operating  expense. 
(4)  These  results  cannot  be  attained  by  minor  econ- 
omies, but  must  come  through  nation-wide  co-operation. 

Altogether,  Prof.  Dixon  seems  to  have  succeeded 
admirably  in  the  purpose  expressed  in  his  preface: 
"We  are  entering,  then,  upon  a  new  phase  of  the  rail- 
road problem,  in  which  knowledge  and  sound  wisdom 
are  called  for  from  the  electorate.  It  has  been  the 
wish  of  the  author  to  contribute  his  mite  to  an  intel- 
ligent understanding  of  the  issue." 


Bulletin  of  that  organization  (431  South  Dearborn 
St.,  Chicago).  Separate  specifications  for  soda  ash, 
hydrated  lime,  quicklime,  and  sulphate  alumina  fill  a 
total  of  about  eight  pages. 


For  Factory  and  Shop  Managers 

INDUSTRIAI.  FATIOI'E  .\ND  KFFiriKNrY— By  II.  M.  Vernon. 
M.A..  .M.I).  InvistlcMtor  for  thf  Rps.:iirh  raliKup  Board. 
Ix>nflon  :  Goort;.-  KontlrdBf  &  Sons  .N'-w  York  ;  K.  P.  Dut- 
ton  &  Co.     Cloth ;  6  X  9  in. ;  pp.  264  ;  diagrams.     |3. 

Fatigue  resulting  from  excess  of  work  or  lack  of  rest, 
as  it  affects  the  efficiency  of  factory  and  shop  workers, 
is  discussed  by  the  author  with  the  authority  of  his 
experience  as  investigator  for  the  Industrial  Fatigue 
Research  Board  of  Great  Britain.  All  the  deductions 
are  based  on  actual  shop  and  factory  records.  Labor- 
atory studies,  scientific  management  and  vocational 
selection  are  not  considered.  Mostly,  also,  the  records 
are  those  of  indoor  occupations  except  in  the  case  of 
some  shipyard  studies.  The  chapter  on  "Work  Spells 
and  Rest  Period.s"  and  that  on  "Lo.st  Time  and  Its 
Causation,"  are  those  from  which  the  construction 
works  manager  will  perhaps  draw  the  most  information 
applicable  in  his  specific  problem  of  maintaining 
effiricnrv. 


Railway  Water  Treatment  Chemicals 

Standard  spncifirations  for  chemicals  to  bo  tispd  in 
the  treatment  of  railway  water  supplies  have  been 
framed  by  a  committee  of  the  American  Railway  Engi- 
neering Association   and  are  given   in   the  December 


Information  on  the  Lighting  of  Buildings 

In  continuance  of  earlier  bulletins  entitled  "Lighting 
Data"  issued  by  the  Edison  Lamp  Works,  Harrison, 
N.  J.,  there  has  recently  been  published  a  pamphlet 
taking  up  public  buildings,  churches  and  residences.  The 
information  is  compiled  by  A.  L.  Powell  and  others. 


Water  Resources  of  the  Mahoning  River 

Those  desiring  copies  of  the  report  upon  the  develop- 
ment of  the  water  resources  of  the  Mahoning  River, 
mentioned  in  this  section  March  16,  p.  457,  should 
address  E.  H.  Braunberns,  director  of  public  semce, 
Warren,  Ohio,  instead  of  the  author  of  the  report. 


Author  of  New  Book  on  Railway  Signaling 

The  new  book  entitled  "Railway  Signaling"  reviewed 
in  these  columns  by  .1.  A.  Peabody  on  Jan.  19,  p.  110, 
was  written  by  Everett  E.  King;  instead  of  by  "Kink," 
as  a  typographical  error  made  the  name  appear. 


Publications  Received 


COLORADO  BOARD  OP  EXAMINERS  FOR  ENGINEERS  AND 
LjVND  STRVEYORS,  1921 — Paper  ;  6  .\  9  in.  ;  pp.  60.  Denver. 
First  report.     Contain.":  revised  act  creating  board,  rules  adopted 

by    board    and    '■Roster    of    Licen.sid    Engineers.  "    totaling    689.    of 

which  2.5  are  non-residents.     The  roster  gives  kind  o£  engineering 

followed  and  address. 

THE  COTXIRADO  RIVER  AND  ARIZONA'S  INTEREST  IN  ITS 
DEVELOPMENT— Bv  G.  E.  V.  Smith.  Bulletin  No.  95,  The 
Univer.-iity  ot  Arizona,  Agricultural  Station.  Paper;  6x9  in.; 
pp.  10. 

CO-OPERATIVE  COMPETITION:  A  Discussion  of  the  Acute 
Legal  and  Economic  Perplexities  Confronting  Trade  Assocla- 
tion.i.  With  an  Introductory  Article  by  Herbert  Hoover.  Re- 
printed from  the  New  York  Kvming  Post.  Paper;  9x11  in.; 
pp.  56.     25c. ;  f  20  per  100  copies. 

Stimulating  dl.scu.s.sions  designed  "to  support  the  legitimate 
activities  of  trade  as8ociation.s"  and  to  bring  them  and  Iheir 
henedts  before  thi'  public.  Secretary  Hoover  urges  that  trade 
associations  should  stabilize  husincs.s  and  that  the  place  of  these 
organizations  in  law  and  Iheir  functions  as  well  .should  be  deter- 
mined. Standardization  of  products  as  an  industrial  gain  is 
presented  by  F.  .M.  Felker.  vice-president  McGraw-Hill  Co.  A 
imiform  system  of  .•leenunls  for  trade  nssoclatlon.s  is  urged  by 
Prof.  M.  T.  Copeland.  Harv.ird  I'niversltv.  Charles  R.  .Stevenson, 
of  the  Stevenson  Corporation.  Industrial  Engineers,  favors  curb- 
ing nil  trade  and  indu.strlal  comiietltion  and  fair-price  flxing. 
A  wide  range  ot  pertinent  tophs  is  discu.ssed  by  the  other  con- 
tributors. 

DIE  SPEZIFISrilEN  WARMEN  DER  OASE  PND  DAMPFE— 
By  A  Sehlesl.  Uipl.-Ing.  I>hrer  an  der  Tcchnlschen  In  Mosl<au. 
Leipzig  und  Wlen:  Franz  Dc'Utlckc.     7x10  In.;  pp.  46;  12  text 

figures. 

THE  DISTRIBTTTION  OF  GAS— Ry  WBltor  Hole.  M.  Inst.  Oas  E.. 
S\ip<'rlnleni|iiit     City     of     Leeds     Gas     .Mains     and     Distribution 
Departnvnt,   Lecturer  on   Gas   Distribution   at   the  University  of 
I^eds        Fourth     F.illllon,     Ke^,rltten     and     Enlarged        Loiwlon ; 
lienn   lirothers.     Cloth;  8  X  10  In.;  pp.  699;  749  Illustrations. 
Tn  Ihe  present    revision  and   enlargement    of  this  comprehensive 
Prltlsh  Ireallse.  coming  eight   year."*  afler  the  third  edillon.  ol.so- 
l.le  nialter  has  been  rut    out  ami   nui<  h   new   mat.rhil  add.-d.   the 
latter  Including  two  new  chapters  on    Industrial   1'ses  of  Gas  and 
on    Inferential    Meters.       American    theory    and    practice    sri-    con- 
sidered.     An    American   "Manual   of  Oah   niBtrlbullon,"   by  WalKr 
Korstall.    Engineer  of   Distribution.    Philadelphia  Gas  Worlts.   was 
noted  In  these  columns  Marih  Di.  1921. 

DOCK  AND  ITARPOPR  AT'THOHITIFS  DtRECTORV— TIeIng  a 
List  of  Members  of  Ihe  flock  and  Harbour  Authorities  Through- 
out the  World,  nnd  of  their  Principal  Omcers.  London:  The 
Yncbtsman  Publishing  Co.  Flexible;  &  x  7  tn. ;  pp.  156.  10|8. 
n«t. 

Lists  "authorities"  tinder  BrUish.  Colonial  and  Foreign.  In- 
cludes only  16_ports  of  the  United  States:  among  those  omitted 
being  Ilosion.  f^'r-igo,  and  ."r'n  Francisco. 


664 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  16 


DOCK  AND  LOCK  MACHINERY — By  W.  Henry  Hunter,  M.  Inst. 
C.  E.,  M.  Am.  Soc.  C.  E.  [The  Glasgow  Text  Books  in  Civil 
Engineering-.  Edited  by  G.  Moncur,  B.Sc,  M.  Inst.  C.  E..  Pro- 
fessor of  Civil  Engineering-  in  the  Royal  Technical  College, 
Glasgo-w.]  New  York:  D.  Van  Nostrand  Co.  Cloth;  6x9  in.; 
pp.  196;  97   illustrations.     J4.50. 

DULUTH-SUPERIOR  HARBOR — Statistical  Report  of  Marine 
Commerce  of  Duluth,  Minn.,  and  Superior,  Wis.,  1921.  With 
Supplementary  Report  of  Commerce  of  Keweenaw  Waterway, 
Michigan.  Prepared  under  the  Direction  of  E.  H.  Marks,  Major, 
Corps  of  Engineers,  United  States  Engineer  Office.  Duluth, 
Minn.    Paper ;  6  x  9  in. ;  pp.  23. 

ECONOMICS  OF  HIGHWAY  TRANSPORT:  Preliminary  Topical 
Outline — By    Lewis    W.    Mclntyre,    Associate    Member.    Am. Soc. 
C.E..    Assistant    Professor    of   Civil    Engineering.      Prepared    for 
the    Highwav    and    Highway    Transport    Education    Committee, 
Willard  Building,  Washington,  D.  C.     Paper  ;   6x9  in. ;   25c. 
For  distribution  to  (1)   engineering  students  to  help  them  get  an 
idea  of  the  scope  of  the  highway  transport  field  and    (2)    college 
instructors    in    highway    transport    to    aid    them    in    formulating 
courses.     The  syllabus   is  supplemented  by  problems. 
THE    EDUCATION    OF    HEALTH    OFFICERS— By    George    C. 
Whipple,    Professor    of     Sanitary     Engineering,    Harvard    Uni- 
versity.      Reprint    from    Public    Health    Reports,    V.    S.    Public 
Health  Service.     Paper ;  6  x  9  in. ;  pp.  32. 

ENTROPY  AS  A  TANGIBLE  CONCEPTION — By  S.  G.  Wheeler, 
Eng.    Lieut. -Commander,    R.    N.  ;    Lecturer    in    Engine    Design, 
Roval    Naval    Engineering    College.    Keyham,    Devonport.      New 
York:     D.  Van  Nostrand  Co.     Cloth;  6  x  9  in. ;  pp.  76.     $3. 
An  elementary  treatise  on  the  physical  aspects  of  heat,  entropy, 

and    thermal   inertia,    for   designers,    students    and    engineers,    and 

particularly  for  users  of  steam  and  steam  charts. 

6  X  9  in.  ;  pp.  782.     New  York:  The  Macmillan  Co.     ?4. 
Professor    of   Political    Economy.    Columbia    University.      Cloth ; 
6  X  9  in. ;  pp.  782.     New    York:   The  Macmillan  Co.     $4. 

ESSENTIALS  IN  THE  THEORY  OF  FRAMED  STRUCTURES— 
By  Charles  A.  Ellis.  A.  B.,  Vice-President,  The  Strauss  Bas- 
cule Bridge  Co.  :  with  American  Bridge  Company  1901-08  ; 
Assistant  Professor  of  Civil  Engineering,  University  of  Michi- 
gan 1908-12;  Designing  Engineer,  Dominion  Bridge  Co.  1912- 
14  •  Professor  of  Structural  Engineering,  University  of  Illi- 
nois 1914-21.  New  York  and  London:  McGraw-Hill  Book  Co. 
Cloth;   6  X  9  in.  ;  pp.  330;  illustrated.      $3.50. 

THE   FOREST   PRODUCTS    LABORATORY,    1910-1920 — By    the 
Decennial    Committee.    Howard    F.    Weiss,    Chairman,    Madison, 
Wis.     Cloth;   7  x  10  in.;   pp.  196. 
A  record  of  the  decennial  celebration  July  22,  1920. 

FUEL    AND    LUBRICATING    OILS    FOR    DIESEL    ENGINES— 
By  W    Schenker.   Chief   Engineer    (Diesel   Engine   Department), 
Sulzer  Fr^res,  Society  Anonyme,  Winterthur,  Switzerland.     New 
York  :      D.  Van  Nostrand  Co.      Cloth  ;   6  x  9  in. ;  pp.  114  ;   illus- 
trated.    $3. 
GAS  CHEMISTS  HANDBOOK — Compiled  by  the  Chemical  Com- 
mittee   Technical  Section  of  the  American  Gas  Association.  E.  C. 
Uhlig.' Chairman   Editorial    Committee.      Cloth;    6    x    9    in.  ;    pp. 
608  ■    illustrated.      New   York  :      American    Gas   Association.      $6 
in  United  States  and  Canada;  $6.50  elsewhere. 
Broader   than    gas   woi-ks   practice.      Covers   coal,   coke,    gas   oil, 
purification   material,   illuminating   gas ;    ammonia,   light   oils,   etc., 
tar   and    other   gas-making  by-products ;    water,   paint,    lubricants, 
solder    pipe  deposits,  refractories,  cement  and  lime,  ferrous  metals. 
There  are  a  dozen  authors  besides  a  second  dozen  contributors. 

HANDBOOK    OF    AUTOMOBILES    1922.       (Foreign    Edition)  — 
Compiled   by  The   National  Automobile   Chamber   of   Commerce. 
New  York  City.     Paper ;  5  x  8  in.  ;  pp.  281 ;  illustrated.     50c. 
Contains   the  principal  specifications   of  155   passenger   automo- 
biles,  70   commercial   cars  and   trucks   and   5   electric  vehicles,   to- 
gether with  information  as  to  cost.     This  edition,  the  nineteenth, 
includes  for  each  truck  the  gross  weight   (chassis,  body  and  load) 
which   was   not  given  in   previous   editions   and   which    is   particu- 
larly useful  to  highway  engineers  who  are  concerned  with  trafllc 
studies  or  motor  vehicle  legislation  affecting  load?. 

HARNESSING  AUSTRALIA'S  GREATEST  RIVER.— Being  an 
Account  of  the  Great  Scheme  Undertaken  by  the  Goverriments 
of  the  Commonwealth  of  Australia,  and  of  the  States  of  New 
South  Wales,  Victoria,  and  South  Australia,  With  a  View  to 
the  More  Profitable  Use  of.  the  Waters  of  the  River  Murray. 
Together  with  Aiipendices.  Describing  Some  Results  Obtained 
from  h  ri-.;rili..n  Works  Carried  Out  in  the  Individual  States  of 
New   S'iiith    Wili;.  Victoria,  and  South  AustraUa,  and  the  L,,on- 

stru.ti r    111-    Terminal    Wheat    Silo    at    Sydney,    N.    S.    W, 

MelbDUiii.    .-111.1    London:     The  Industrial  Australian  and  Mining 
Standard.     Paper  ;  10  x  14  in. ;  pp.  51  :  maps,  diagrams  and  half 
tones.     $2  net  from  Brentano's,  New  York  City. 
Describes  a  vast  combined  irrigation  and  navigation  project  in- 
volving  storage    in    T.nl-:'-    A'irtovia    and    in    an    1.000.000-acre-feet 
reservoir  on  the  Mm  i         I;--  .  -     besides  the  construction  of  minor 
works  ;  also  other  d.  ii         i,    at,  r  list eil  in  sub  title.     First  pub- 

lished in  1920  shoi'tli  ,;i.  :  i  aUng  work  on  the  Hume  dam  to 
form  the  reservoir  m-  uliuntU  .  now  available  in  America,  as 
stated  In  the  heading. 

THE  IMHOFF  SEWAGE  TANK  IN  AMERICA:  A  Decade  of 
Operation  Reviewed — By  Peter  Gillespie.  Professor  of  Chemis- 
try, University  of  Toronto  (Ontario).  Paper;  6  x  9  in. ;  pp. 
24.    Address  the  Author. 

t,ES  CHAUSSEES  MODERNS — Per  P.  Le  Gavrian,  Ing^nieur  en 
Chef  des  Fonts  et  Chaussfes.  Paris:  J.-B.  Ballliere  et  Fils. 
Paper ;  6  x  9  in. ;  pp.  431 ;  half  tones  and  line  cuts.  Paper,  40 
fr. ;  flexible  binding,  50  fr. 

MECHANICAL  WORLD  yEAR  TIOOK  :  1!r:2.  Thirty-fifth  Year 
of  Publication,  All  rights  res.r\r,l.  I'l.l.lished  by  Manchester 
Emmott  &  Company,  Limited.  .M.  .  li mi.  ul  World"  Office,  65 
King  Street,  London,   20  Bedford   .Stn-.-t,    \V.  C. 

MESSUNG  GROSSER  GASMENGEN:  Anleitung  Zur  Prak- 
tischen  Ermittlung  Grosser  Mengen  Von  Gas-Und  Luft-Stromen 


in    Technischen     Betrieben — ^Von    L.     Litinsky,     Oberingenieur. 
Leipzig:     Otto  Spamer.     Paper;  7  x  10  in.;  pp.  274;  illustrated. 

THE  MODERN  CITY  AND  ITS  (KDVERNMENT — By  William 
Parr  Capes,  Secretary  New  York  State  Conference  of  Mayors  ; 
Director  New  York  State  Bureau  of  Municipal  Information. 
New  York  :  E.  P.  Dutton  &  Co.  Cloth  ;  6  x  9  in.  ;  pp.  269  ;  15 
organization  charts.     $5. 

MODERN  GASWORKS  PRACTICE. — Second  Edition,  Entirely 
Rewritten  and  Greatly  Enlarged.  By  Al-ft'yne  Meade,  Assoc. 
Inst.  C.  E.,  Engineer  of  the  Wapping  Works  of  the  Commercial 
Gas  Co.  London  ;  Benn  Brothers,  Limited.  Cloth ;  7  X  10 
in. ;  pp.  815 ;  half  tones  and  line  cuts.     55s. 

Apparently  a  thorough-going  treatise  on  British  gas  works 
practice.  Extensive  revision  and  a  50  per  cent  increase  in  size 
was  found  necessary  by  the  author  to  meet  the  "upheaval"  in 
"gas  works  methods"  that  had  taken  place  in  the  four  years 
since  the  first  edition. 

MORTALITY  STATISTICS,  1920— Washington,  T>.  C. :  Bureau 
of  the  Census.     Paper ;   9  x  12  in. ;  pp.  112. 

NEW  YORK  STATE  DEPARTMENT  OF  HEALTH,  1920— Re- 
port of  Division  of  Sanitary  Engineering.  Albany,  N.  T. 
Cloth ;  6  X  9  in. ;  pp.  465. 

OHIO  CONFERENCE  ON  WATER  PURIFICATION,  1921— 
Columbus,  Ohio :  State  Department  of  Health.  Paper ;  6  x  9 
in. ;  pp.  39. 

ON  CERT^UN  OP  THE  MORE  COMPLEX  STRESSES   DISTRI- 
BUTION   IN    ENGINEERING    MATERIALS — Report    of    Com- 
mittee   (Prof.    E.    G.    Coker,    Chairman)    of    British    Association 
for  the   Advancement  of   Science    (Burlington    House,   Picadilly, 
London,  W.l).     Paper;  5  x  8  in. ;  pp.  68;  illustrated.     3Js. 
Nine  contributions  submitted  at  the  19  21  meeting,  including  dis- 
cussions   of   distribution    of   stresses    in    flanged    pipe,   in    cylinders 
and   pipes   with   eccentric    bore,    in   high-speed   disks,    in    multiple- 
connected    plates,    etc.,    and    review    of    "stress    concentrations    in 
theory  and  practice." 

THE  PRACTICAL  CHEMISTRY  OF  COAL  AND  ITS  PROD- 
UCTS— By  A.  E.  Findley  and  R.  Wigginton.  London  :  Benn 
Brothers.  Cloth,  6  x  9  in.  ;  pp.  140  ;  illustrated.  12Js.  net. 
Based  on  the  laboratory  course  in  fuel  technology  at  Sheffield 
University  England.  Designed  for  chemists  at  gas  works  and 
coke  ovens. 

PRINCIPLES  OF  ELECTRICAL  ENGINEERING — By  William 
H.  Timbie  and  Vannevar  Bush,  Associate  Professors  of  Elec- 
trical Engineering  Massachusetts  Institute  of  Technology. 
Cloth;  5  X  8  in.  ;  pp.  513;  illustrated.  New  York:  John  Wiley 
&  Sons.  London:  Chapman  &  Hall.  $4  net. 
A    first    college   course  with    500    "live    problems" ;    deals    with 

principles  only,   except  as   applications   are   used   for  purposes   of 

illustration. 

PROCEEDINGS    OF    THE    NATIONAL    LIME    ASSOCIATION: 

Nineteenth    Annual   Convention.      Hotel    Commodore,    New   York 
City.     June  loth,  16th  and  17th,  1921. 

PULLING  TOGETHER — By  John  T.  Broderick.  with  Introduc- 
tion by  Charles  P.  Steinmetz.  Ph.D.  Schenectady,  N.  Y. :  Rob- 
son  &  Adee.     Cloth ;  5  x  8  in.     $1. 

A  short  chatty  exposition  of  employee  representation  in  indus- 
trial management,  written  in  the  form  of  a  dialogue  in  a  Pullman 
smoking  compartment. 

QITARRY  ACCIDENTS  IN  THE  UNITED  STATES— By  William 
W.  Adams.  Washington,  D.  C. :  Bureau  of  Mines.  Paper ;  6  x  9 
in. ;  pp.  66. 

RESEARCH  LABORATORIES  IN  INDUSTRIAL  ESTABLISH- 
MENTS of  the  United  States.  Including  Consulting  Research 
Laboratories— Originally  Compiled  by  Alfred  D.  Flinn.  Secre- 
tary, Engineering  Foundation.  Revised  and  Enlarged  by  Ruth 
Cobb.  Research  Laboratory  Information  Service,  Washington, 
D.  C. :  National  Research  Council  of  the  National  Academy  of 
Sciences.     Paper;  6  x  10  in.;   pp.  135. 

SIERRA  LEONE  GOVERNMENT  R.\ILWAY:  General  Manager's 
Report  on  the  Accounts  and  Working  for  the  Year  1920. 

STANDARD  SPECIFICATIONS  FOR  ROAD,  BRIDGE  AND 
CUI^VERT  CONSTRUCTION:  Edition  1922,  Kansas  State 
Highway  Commission — Compiled  by  M.  W.  Watson,  State 
Highway  Engineer,  W.  V.  Buck,  Assistant  State  Highway  Engi- 
neer, and  F.  W.  Epps,  Bridge  Engineer.  Lawrence,  Kansas. 
Paper  ;  8  x  11  in. 

ST.\TE  ENGINEER  &  SURVEYOR  OF  NEW  YORK:  Report 
for  1919-20 — Albany,  N.  Y.  Cloth;  6  x  9  in.  ;  illustrated.  Vol. 
1:  General  Report;  pp.  221.  Vol.  11:  Practical  Operation  of 
Hincklev  Reservoir,  by  W.  B.  Landreth  and  F.  Edward  Gibson, 
and  Stream  Gagings,  1920.  by  D.  H.  Daley:  pp.  437.  ALSO: 
Stream  Gagings  for  1919,  by  Jacob  Labishiner  ;  pp.  461. 

SURVEY  OF  NORTHERN  AND'  NORTH^'ESTERN  LAKES— 
Detroit,  Mich. :  U.  S.  Lake  Survey  Office.  Paper  ;  8  x  10  in. : 
pp.  464. 

THE  TRANSITION  SPIRAL  and  Its  Introduction  to  Railway 
Curves  with  Field  Exercises  in  Consrtruction  and  Alignment — 
By  Arthur  Lovat  Higgins.  M.Sc.  A.R.C.S..  A.IL  Inst.  C.E.. 
Assistant  Lecturer  in  Engineering  in  the  Victoria  University 
of  Manchester,  and  formerlj-  Assistant  to  the  Professor  of 
Civil  Engineering  in  the  Queen's  University  of  Belfast ;  Author 
of  "The  Field  Manual."  Cloth  ;  5  x  7  in.  ;  pp.  111.  New  York : 
D.  Van  Nostrand  Co.      $2.50. 

THE   TRANSPORT    SITUATION    IN   THE    REPITBLIC    OF   CO- 
LUMBIA AND  THE  TREATY  PAYMENTS — By  R.  W.  Hebard. 
of  R.  W.  Hebard  &  Co..  40  Rector  St.,  New  York  City.     Paper; 
6  X  9  in. ;  pp.  40  ;  folding  map. 
An  interesting  analysis   of  the   engineering  -work   which   should 

be   carried   out   in  Columbia.      Timely,   because   of  the   $-5.000. UUW 

payment  to  be  made  to  that  government  by  the  United  States  in 

five  annual  installments.     Money  will  probably  be  spent  in  public 

works. 

WISCONSIN  STATE  BOARD  OF  HEALTH:  Report  for  1912- 
20 — Madison.  Wis.     Paper ;  6  x  9  in 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  tor  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Decries  Evasion  of  Professional  Obligations 

Sir — The  editorial  and  Btr.  Canniencke's  very  able  letter 
in  your  issue  of  March  30  on  the  subject  of  architectural 
responsibility  has  brought  home  to  every  engineer  and 
architect  in  this  country  the  vital  fact  that  the  architectural 
profession  is  now  allowing  to  exist  among  its  membership 
a  condition  that  will  very  shortly  shake  the  foundations  of 
the  Octagon  Building  itself,  if  possible.  This  condition, 
however,  exists  not  only  among  the  architects;  it  has  crept 
very  insidiously  into  the  ranks  of  the  engineering  profession, 
also.    Yet,  the  remedy  lies  close  at  hand. 

Let  us  analyze  briefly  this  condition  and  the  remedy  to 
be  applied.  Not  every  college  graduate  or  technically  trained 
man  becomes  an  engineer  or  an  architect  in  the  private 
practice  of  his  profession  based  upon  years  of  accumulated 
experience  and  a  close  study  of  his  work.  Rather  does  he 
come  to  this  as  a  last  resort,  and  why?  Because  as  a 
graduate  he  accepts  at  once  an  offer  from  some  corporation 
that  specializes  in  some  particular  engineering  or  architec- 
tural product.  His  technical  training  then  becomes  sub- 
merged in  the  details  of  some  individual  specialty,  he  throws 
off  responsibility  as  a  duck  does  water  and  the  broad  train- 
ing for  which  his  college  or  technical  school  has  endeavored 
to  prepare  him  becomes  narrowed  to  some  individual  effort 
of  salesmanship. 

Or,  up  from  the  ranks  of  the  draftsnien,  technically 
trained  or  otherwise,  come  a  few  bold  fellows  who  branching 
out  for  themselves  with  a  few  of  their  former  employer's 
clients  as  a  starter  soon  are  involved  in  a  mass  of  problems, 
any  one  of  which  in  our  progressive  age  is  a  special  study. 
Where  does  he  turn  for  help?  Naturally,  to  the  specialized 
individual  described  in  the  foregoing  paragraph,  thereby 
engaging  in  a  practice  which  is  proper  to  a  certain 
extent  only. 

Then  follows  the  rapid  development  of  the  condition  which 
undoubtedly  is  responsible  for  many  of  our  present-day 
disasters,  i.e.,  the  absolute  dependence  of  the  so-called 
architect  or  engineer  with  insufficient  training  and  experience 
upon  the  sales  engineer,  fabricating  engineer,  building 
product  salesman  and  whatnot,  for  layouts  that  should 
be  properly  the  business  of  every  well  trained  professional 
architect  or  engineer. 

In  using  the  term  "disaster"  I  am  referring  not  only  to 
a  structural  disaster,  such  as  the  Knickerbocker  catastrophe, 
but  also  to  the  tragedies  and  abortions  of  bad  architecture, 
ill-de.signed  commercial  and  industrial  plants,  expensively 
designed  layouts  and  all  of  the  long  lists  of  uneconomically 
planned  structures  as  well. 

Not  until  the  professional  architect  or  engineer  studies 
earnestly  each  phase  of  his  professional  practice  and  be- 
comes thoroughly  familiar  with  all  problems  the  solution  of 
which  is  intrusted  to  him  should  he  assume  the  responsibility 
that  should  properly  be  borne  by  him.  If  he  has  not 
sufficiently  trained  help  within  his  organization,  he  has 
always  the  option  of  associating  with  others  more 
experienced  along  certain  lines.  This  is  not  uncommon 
practice  among  the  higher  types  of  professional  men. 

Relegate  to  their  proper  spheres  by  state  license,  the 
contractor  with  "architect"  after  his  name,  the  salesman 
who  will  design  an  entire  plant  in  order  to  sell  a  grab 
bucket  or  belt  conveyor,  the  heating  contractor  who  will 
give  you  a  free  design  (expensively  equipped)  in  order  to 
get  your  inside  consideration,  and  a  regiment  of  other  fab- 
ricating desitrners  and  "designing"  contractors  to  whom  the 
average  architect  or  engineer  now  delegate  more  than 
two-thirds  of  his  proper  office  work,  and  then  bills  his  client 
the  regular  3  per  cent  for  "plans  and  specifications." 

Ths  remedy  lies  close  at  hand,  but  depends  largely  upon 


the  desire  of  the  professions  as  a  whole  to  raise  their  own 
standards  above  mere  commercialism  and  by  co-operation 
to  enact  the  pi-oper  laws  to  define  responsibility  so  that  the 
public,  at  least,  wdll  know  where  it  rightly  belongs.  The 
standards  of  the  two  professions  have  been  very  high  as  to 
ethics  and  practice.  It  is  up  to  the  coniing  generations  to 
keep  them  there.  A.  R.  James. 

Cleveland,  Ohio,  April   7. 


Structural  Inspection,  Design  and  Specification 

Sir — The  writer  is  much  impressed  by  the  very  thorough 
examinations  and  reports  made  by  the  Association  of  Gen- 
eral Contractors  and  by  the  American  Association  of  En- 
gineers of  the  causes  of  failure  of  the  Knickerbocker  Thea- 
ter. All  engineers,  arcnitects,  contractors,  and  owners 
should  pay  strict  attention  to  the  lessons  to  be  learned  by 
such  occurrences.  This  is  not  the  first  failure  that  has 
occurred  recently  that  has  been  the  direct  result  of  in- 
sufficient attention  to  "engineering  detail."  Every  person 
connected  with  the  construction  of  structures  of  all  kinds 
is  "directly  responsible"  for  the  work  upon  which  they  are 
engaged.  Architects'  fees  are  not  adequate  compensation 
when  they  have  to  repay  the  engineer  for  adequate  service 
on  his  part  and  engineers  should  not  be  considered  a 
"Strain  Sheet  Only." 

Modem  structures  of  magnitude  are  largely  a  matter  of 
structural  engineering.  This  is  true  of  not  only  the  design 
of  the  structural  framework  but  of  the  design  and  sta- 
bility of  bearing  and  non-bearing  walls,  fire-protection,  and 
general  adequacy  of  structures  as  a  whole.  Structural  en- 
gineers with  a  true  "structural  sense"  are  born  not  made. 
The  conscientious  application  of  all  the  principles  of  struc- 
tural dynamics  to  all  parts  of  structures  is  necessary  in 
order  to  produce  structurally  safe  buildings.  Factors  of 
safety  are  not  provided  in  order  to  allow  for  inequalities 
of  design  or  imperfections  in  workmanship. 

The  factor  of  safety,  so  called,  is  necessary  to  shorten 
the  mathematics  of  design  to  a  point  where  the  labor  in- 
volved is  not  so  extended  to  be  impractical.  Many  struc- 
tures designed  under  the  ordinary  rules  of  dynamics  are 
barely  sufficient  for  the  purposes  for  which  they  were  de- 
signed. Others  may  safely  bear  several  times  their  de- 
signed carrying  capacity.  This  condition  is  the  direct 
result  of  the  rules  as  ordinarily  stated  not  being  intended 
to  cover  a  wide  range  of  possibilities.  In  all  the  writer's 
experience,  covering  the  design  and  construction  of  hun- 
dreds of  structures  of  all  kinds,  he  has  never  seen  one 
specification  or  building  regulation  that  could  adequately 
cover  all  possible  details  of  all  parts  of  structural  design. 
Indeed  if  they  were  to  be  so  drafted  they  would  be  far  too 
long,  unwieldy,  and  inadequate,  and  could  not  possibly  sup- 
plant the  need  for  proper  and  adequate  attention  to  all 
the  features  of  design  and  construction. 

It  is  manifestly  impossible  to  write  such  a  document. 
However,  it  is  just  as  manifestly  possible  to  prepare  and 
supervise  properly  all  details  of  construction  in  a  wise 
and  safe  manner.  This  work  must  bo  done  on  all  structures 
to  render  them  safe.  Modern  history  is  replete  with  fail- 
ures occasioned  by  inadequate  supervision  of  all  work  of 
construction,  caused  more  than  a  little  by  the  foolhardy 
stinginess  of  owners  who  refuse  to  pay  the  right  price  for 
the  right  kind  of  services.  Let  all  parties  realize  that  the 
only  safe  structure  is  one  that  is  put  up  "right."  And 
particularly  let  financial  interests  note  that  cheap  engineer- 
ing, cheap  architectural  services,  and  inadequately  corapen- 
satort  contracting  are  a  mighty  poor  bargain. 

Pittsburgh,  Pa.,  April  3.  John  A.  Ferguson. 

Consulting  Engineer. 


Reforestation  by  Utilities  Company 

A  reforeflfation  profrram  that  contemplates  the  setting 
out  of  200,000  white  pino  and  .<<pruce  annually  has  been 
formulated  by  the  Northern  New  York  Utilities.  Inc. 
The  work  will  be  under  the  direct  charge  of  William 
Hine."?,  superintendent  of  the  company  at  Belfort,  N.  Y 
John  N.  Carli.ile  is  president  of  the  company. 
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New  York,  April  20,  1922 


Hoover  Confers  with  Trade 
Association  Executives 

Offers  Facilities  of  Commerce  Depart- 
ment for  Distribution  of  Statistics 
to  Producers  and  the  Public 

At  the  invitation  of  the  Secretary  of 
Commerce  about  400  officers  of  trade 
associations  met  in  Washington,  April 
12,  to  discuss  with  the  Secretary  the 
gathering:  and  distribution  of  trade 
statistics.  The  meeting  was  held  as 
a  result  of  suggestions  made  to  Mr. 
Hoover  by  about  20  associations.  The 
conference  resulted  in  an  offer  by  the 
Department  of  Commerce  to  place  its 
facilities  at  the  disposal  of  those  asso- 
ciations which  wished  to  use  it  as  the 
instrument  for  giving  publicity  to  their 
statistics. 

Secretary  Hoover  in  opening  the 
meeting  registered  again  his  view  of 
the  value  of  and  need  for  trade  asso- 
ciations and  enlarged  upon  their  many 
activities,  beneficial  to  the  public,  which 
have  not  been  called  into  question  by 
the  public  or  by  the  law  officers  of  the 
government.  He  declared  that  less  than 
twenty  per  cent  of  the  trade  associa- 
tions have  ever  gathered  statistics,  and 
that  the  officers  of  the  government  do 
not  believe  that  the  functions  of  open- 
price  associations  "are  in  the  public 
interest  whether  they  are  used  in  viola- 
tion of  the  law  or  not."  He  pointed  out 
that  the  membership  of  associations  is 
predominantly  made  up  of  the  smaller 
establishments  which  are  unable 
through  individual  action  to  bring 
about  the  favorable  conditions  that  can 
be  developed  through  trade  associations. 
Big  business,  on  the  other  hand,  "can 
establish  its  grades  and  standards  and 
can  employ  its  own  research  labora- 
tories. Little  business  can  only  hope 
to  be  equally  informed  and  to  make 
equal  efforts  to  promote  its  welfare 
through  trade   associations." 

Affirmative  Statement  Needed 
In  the  discussion  by  trade-associa- 
tions officials  the  expressions  on  sta- 
tistical activities  were  favorable  to 
publicity.  There  was  insistent  demand, 
however,  that  the  government  estab- 
lish some  mechanism  by  which  business 
could  know  "where  it  is  at."  This 
same  need  for  informing  business  as 
to  permissible  practice  was  emphasized 
also  in  the  address  made  to  the  con- 
ference by  Chairman  Gaskill  of  the 
Federal  Trade  Commission  and  by 
Senator  Edge  of  New  Jersey.  Chair- 
man Gaskill  declared  that  there  must 
be  an  affirmative  statement  of  the 
fundamentals  of  the  competitive  sys- 
tem, to  replace  the  present  negative 
declaration,  and  also  means  for  cur- 
■rent  interpretation  of  the  laws  regu- 
lating business.  Senator  Edge  referred 
to  his  resolution  (introduced  in  the 
House  by  Representative  McArthur) 
calling  for  a  study  of  trade  associations 
by  a  congressional  conrmission  and 
looking  toward  the  establishment  of 
mechanism  for  keeping  business  in- 
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Gen.  Goethals  Approves  Columbia 
Basin  Irrigation  Project 

The  Columbia  Basin  project,  to  irri- 
gate nearly  2,000,000  acres  of  land  at 
a  cost  of  $250,000,000,  is  approved  in 
a  report  made  by  Gen.  George  W. 
Goethals,  consulting  engineer.  New 
York  City,  to  Dan  A.  Scott,  director 
of  conservation  and  development  of  the 
State  of  Washington.  G«n.  Goethals 
recommends  a  gravity  supply  from  the 
Fend  Oreille  River  rather  than  pump- 
ing from  the  Columbia  River.  He  esti- 
mates that  the  gravity  project  can  be 
carried  out  in  six  years,  at  a  total  cost 
of  $254,170,351  or  $145.56  per  acre, 
and  advises  that  in  the  interest  of  ulti- 
mate economy  the  project  be  executed 
in  its  entirety  instead  of  piecemeal. 

He  advises  that  the  work  be  under- 
taken by  the  federal  government,  as  an 
independent  project  like  the  Panama 
Canal  and  the  Alaskan  Railway,  as  it 
is  beyond  financing  by  the  State  of 
Washington  or  by  the  revolving  fund 
of  the  United  States  Reclamation  Serv- 
ice. Pumping  from  the  Columbia  would 
irrigate  less  land  at  a  higher  acreage 
cost^$159  to  $172  per  acre  against 
about  $146  for  construction  and  $1.56 
to  $1.86  against  $0.48  for  annual  oper- 
ation and  maintenance  cost. 


Mississippi  River  in  Flood 

As  a  result  of  heavy  rains  in  the 
basins  of  every  tributary  of  the  Mis- 
sissippi river,  an  unprecedented  volume 
of  water  must  be  carried  to  the  sea  be- 
tween the  levee  lines  which  now  are 
unbroken  from  the  Ohio  river  to  the 
Gulf,  with  the  exception  of  a  seven- 
mile  gap  at  the  Atchafalaya  river.  The 
high  water  in  the  lower  Mississippi  is 
certain  to  be  of  more  than  the  usual 
duration,  thereby  putting  an  extra 
strain  on  the  levees,  which  have  not 
yet  been  brought  up  to  the  standard 
prescribed  by  the  Mississippi  River 
Commission. 

At  Natchez,  all  records  were  broken 
on  April  17  when  the  water  reached  a 
stage  of  53.8  ft.;  the  weather  bureau 
predicts  that  a  stage  of  54.3  ft.  will  be 
reached  there.  The  crest  at  New 
Orleans  is  expected  to  measure  22.7  ft. 
which  is  0.7  ft.  higher  than  the  water 
ever  has  risen  at  that  point.  The  crest 
of  the  flood,  when  it  passed  Memphis, 
recorded  a  stage  of  40.7  ft.  At  Green- 
ville, Miss.,  the  highest  reading  has 
been  51.3  ft.  At  Arkansas  City,  on 
April  17,  a  stage  of  57.5  was  reached, 
with  the  prediction  favoring  an  increase 
in  the  flood  height. 


To  Improve  Irrigation  District 

Work  which  it  is  estimated  will  cost 
in  the  ■  neighborhood  of  $10,000,000  is 
planned  by  the  Merced  Irrigation  Dis- 
trict, California.  The  work  includes 
the  construction  of  a  concrete  dam  310 
ft.  high  and  900  ft.  long  containing 
approximately  350,000  cu.yd.  of  con- 
crete. The  dam  will  store  250,000  acre- 
ft.  Construction  of  diversion  intakes 
and  tunnels  and  a  power  house  of 
45,000-hp.  capacity  is  a  part  of  this 
improvement.  The  estimates  for  the 
power  house  and  dam  construction 
amount  to  approximately  $6,000,000. 

Other  work  planned  by  the  district 
includes  the  construction  of  approx- 
imately 100  miles  of  canals  and  the 
installation  of  several  large  booster 
plants,  estimated  to  cost  $2,000,000.  To 
make  it  possible  to  build  the  dam  and 
flood  the  Merced  River  canyon,  it  will 
be  necessary  to  move  the  Yosemite 
Valley  R.R.  from  Merced  Falls  to  Det- 
wiler.  The  estimated  cost  of  this  work 
is  approximately  $2,000,000. 

R.  C.  Starr,  of  Thebo,  Starr  &  Ander- 
ton,  consulting  engineers,  San  Fran- 
cisco, is  chief  engineer  for  the  district. 

formed    on    the    lines    within    which    it 
may  properly  operate. 

In  concluding  the  meeting  Secretary 
Hoover  pointed  out  that  the  depart- 
ment had  no  power  to  force  associa- 
tions to  clear  statistics  through  the 
government  and  that  it  did  not  propose 
in  any  way  to  put  pressure  upon  the 
trade  associations.  If  the  associations 
believed  that  it  would  be  helpful  for 
them  to  use  the  facilities  of  the  govern- 
ment, the  Department  of  Commerce 
stood  ready  to  assist  them. 


Heavy  Rainfall  at  Houston 

Between  the  hours  of  9  a.  m.  to  5:30 
p.  m.  on  March  25  a  rainfall  of  7.15  in. 
was  recorded  in  Houston,  Texas.  The 
streets  resembled  rivers.  All  streetcar 
traffic  was  suspended  during  the  day 
and  was  only  resumed  after  4:30  p.  m. 
Sewer  man-holes  in  the  lower  part  of 
the  city  became  gushing  springs  due  to 
the  pressure  from  the  water  from  the 
higher  portion  of  the  drainage  uptowTi. 

Between  12:00  noon  and  12:05  0.40 
in.  of  rainfall  was  recorded.  Block 
pavements  were  torn  up  and  floated 
away  from  the  streets  on  which  they 
wei'e  laid.  Many  basements  were  filled 
with  water  and  after  the  flood,  the  fire 
department  had  to  be  called  to  pump 
water  out. 


Big  Flood  in  Illinois  River 

Flood  records  of  the  Illinois  River 
seem  likely  to  be  broken  by  the  flood 
of  April,  1922,  which  at  some  points  is 
reported  to  have  reached  the  height  of 
the  great  flood  of  1844.  After  that 
the  highest  record  was  reached  in  1916 
(see  Engineering  News,  March  23, 
1916,  p.  550).  In  the  present  flood 
several  levees  have  broken,  causing  the 
inundation  of  large  areas  of  farm  land 
and  serious  damage  to  early  crops. 
Some  of  the  river  towns  have  suffered 
severely  and  on  April  17  the  river  ap- 
peared to  be  still  rising. 


May  Close  Engineering  College 

A.  B.  Dinwiddle,  president  of  Tulane 
University,  New  Orleans,  La.,  announces 
that  the  engineering  and  medical  col- 
leges may  have  to  be  closed  for  lack 
of  funds. 


April  20,  1922 
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Many  Exhibits  Offered 
in  Cement  Trial 

Most    of    Time    Consumed    in    Reading 
Into  the  Record  Minutes  of  Asso- 
ciation Meetings 

Only  three  witnesses  have  been 
examined  by  the  government  so  far 
in  its  case  against  the  cement  manu- 
facturers of  the  Eastern  district,  trial 
of  whom  on  a  criminal  charge  began 
recently  before  Judge  Knox  in  the 
Federal  Court,  New  York  City.  The 
thi'ee  witnesses  examined  are  Arthur 
J.  Whipple,  former  sales  manager  of 
the  New  York  metropolitan  district  for 
the  Alpha  Portland  Cement  Co.,  Miss 
Marybelle  Phalen,  secretary  of  the 
Cement  Manufacturers  Protective  As- 
sociation, and  George  Howard  Elliott, 
formerly  in  the  sales  employ  of  two  of 
the  defendant  companies  and  now  vice- 
president  in  charge  of  sales  of  the 
Whitehall  Cement  Manufacturing  Co., 
Cementon,  Pa. 

Most  of  the  time  during  the  past 
week  has  been  employed  by  the  govern- 
ment in  offering  in  evidence  various 
correspondence  passing  between  mem- 
ber companies  of  the  protective  asso- 
ciation and  excerpts  from  the  protective 
association  minutes.  More  than  1.50 
such  exhibits  have  so  far  been  offered. 
Included  in  the  exhibits  are  trade-ac- 
?eptance  forms,  uniform  cost  sheets, 
minutes  of  the  meetings  of  the  credit 
managers  branch  of  the  protective 
association  and  of  the  sales  managers 
branch,  a  plan  covering  the  protective 
association  organization,  its  constitu- 
tion and  by-laws,  cards  upon  which 
members  of  the  association  reported 
data  regarding  specific  job  contracts, 
monthly  summaries  of  contracts,  quar- 
terly reports  of  the  association  on  com- 
mitments and  cancellations,  and  freight 
books  used  in  computing  delivery  prices. 

First  Witness 

The  examination  of  Mr.  Elliott  by 
the  government  was  largely  centered 
about  a  di.scussion  of  the  manner  in 
which  delivery  prices  of  cement  were 
figured.  Mr.  Elliott  testified  that  while 
in  charge  of  sales  for  one  of  the  de- 
fendant companies  in  the  Philadelphia 
district,  he  was  supplied  from  the  home 
office  the  Universal  and  Lehigh  base 
prices  from  which,  with  the  aid  of  a 
freight-rate  book,  he  supplied  a  de- 
livered price. 

In  his  cross-examination  Mr.  Elliott 
asserted  that  the  company  with  which 
he  is  now  associated  went  through  a 
frreat  deal  of  trouble  in  1920  in  secur- 
ing fuel  and  transportation.  From  a 
usual  price  of  $1.7.'j  to  $2.50  a  ton  at 
the  mine,  his  company's  cost  of  coal 
jumped  to  $10..'')0  at  the  mine  during 
1920.  To  live  up  to  its  contracts  the 
Whitehall  company  even  purchased  and 
remodeled  freight  cars. 

In  its  examination  of  Mr.  Elliott 
the  defense  stressed  the  difTicultios 
that  the  cement  companies  went 
through  in  securing  fuel,  labor,  and 
transportation  facilities,  and  the  fact 
that  cement,  because  of  its  having  to 
meet  standard  specifications  of  manu- 
facture and  because  of  its  wide  distri- 
bution «-as  ncceasarilv  a  product  to 
be  handled  mostly  by  cfealers. 

Tn  the  examination  of  Miss  Phalen, 
the  government  sought  to  make  plain 
to  the  jury  the  organization  details  of 
the    Cement    Manufacturers    Protective 


Illinois  Sells  $6,000,000  Highway 
Bonds  To  Yield  4.11  Per  Cent 

A  block  of  $6,000,000  20-year  serial 
4  per  cent  road  bonds  was  sold  by  the 
State  of  Illinois,  April  13.  The  price 
was  98i,  netting  $5,932,000,  and  yield- 
ing 4.11  per  cent.  There  were  42 
bidders.  These  bonds  are  a  part  of  the 
$60,000,000  authorized  by  popular  vote 
on  Nov.  5,  1918.  An  earlier  installment 
of  $500,000  was  sold  at  94.02,  or  a  4.80 
to  4.60  basis.  The  4,800-mile  road  sys- 
tem for  which  the  $60,000,000  was 
voted,  and  the  six  months'  educational 
campaign  preceding  the  vote  were  out- 
lined and  commented  on  editorially  in 
Engineering  News-Record,  Oct.  24, 
1918,  pp.  740  and  747. 


Examination  for  Chief  of  Bureau 
of  Health,  Philadelphia 

A  non-assembled  examination  for  the 
position  of  chief  of  the  Bureau  of 
Health,  Philadelphia,  open  to  non-resi- 
dents under  conditions  that  would  admit 
engineers  and  others  educated  and 
trained  in  public  health  work,  is  to  be 
held  by  the  Civil  Service  Commission  of 
Philadelphia.  The  salary  is  $4,000  per 
year.  Candidates  must  submit  written 
applications  to  the  commission  by  May 
5,  accompanied  by  (1)  a  statement  of 
their  training  and  experience,  and  (2) 
a  3,500-word  discussion  of  a  practical 
problem.  Those  who  obtain  a  rating  of 
70  per  cent  in  (1)  and  (2)  will  be  asked 
to  appear  for  (3)  an  oral  interview  on 
personal  fitness.  The  weights  to  be 
given  the  three  heads  are  4.5,  3  and  2.5. 
Full  particulars  may  be  obtained  from 
the  Philadelphia  Civil  Service  Commis- 
sion, Room  875,  City  Hall,  Philadelphia. 


Let  Contracts  for  Cast-Iron 
for  Hudson  Vehicle  Tubes 

Contracts  for  the  segmental  cast-iron 
rings  and  steel  shields  to  be  used  in 
building  the  29J-ft.  Hudson  River 
vehicle  tunnels  have  been  awarded  by 
Booth  &  Flinn,  Ltd.,  and  the  construc- 
tion of  the  building  to  house  the  com- 
pressed-air power  plant  on  the  New 
York  side  of  the  work  is  nearing  com- 
pletion. The  shields,  six  in  number, 
will  be  built  by  the  Merchant  Shipbuild- 
ing Corp.,  of  Chester,  Pa. 

The  rings  in  the  twin  tubes  call  for 
105,000  tons  of  cast  iron  and  10,000 
tons  of  cast  steel,  the  latter  to  be  used 
at  points  where  the  tunnels  pass  from 
hard  into  soft  ground.  About  60  per 
cent  of  the  tonnage  of  metal  for  the 
rings  will  be  supplied  by  the  Bethlehem 
Steel  Co.,  of  Bethlehem,  Pa.,  and  the 
remaining  40  per  cent  by  Davies  & 
Thomas  of  Catasauqua,  Pa. 

The  contractors  will  use  on  the  Hud- 
son tunnels  the  air-compressing  plant 
formerly  used  05  the  East  River  tun- 
nels which  has  just  been  purchased 
from  The  O'Rourke  Engineering  Con- 
struction Co. 


Bates  Road  Tests  Pass 
First  Stage 

Loaded  Trucks  Make  1,000  Trips  Over 

Experimental    Route   of   63 

Sections  in  Illinois 

The  first  1,000  trips  of  loaded  trucks 
over  the  Bates  test  road  in  Illinois  has 
resulted  in  injuries  to  ten  sections  of 
pavement.  In  the  first  1,000  trips  the 
load  on  each  rear  wheel  was  2,500  lb., 
or  250  lb.  per  in.  width  of  tire  and  on 
each  front  wheel  was  2,250  lb.  or  500  lb. 
per  in.  width.  With  improved  weather 
conditions  the  second  1,000  trips  will 
be  undertaken  with  rear-wheel  loads  of 
3,500  lb.,  and  front-wheel  loads  of 
2,300  lb. 

The  trucks  make  regular  trips  up  one 
side  of  the  road  and  back  on  the  other 
side  over  the  63  sections  comprising  the 
2-mile  test  road,  at  constant  speed  of 
15  miles  per  hour.  By  means  of  guide 
lines,  painted  near  each  side  of  the 
pavement,  the  trucks  are  held  to  a 
straight  course  such  that  the  center 
line  of  travel  of  the  outside  rear  wheels 
is  6  in.  from  the  edge  of  the  pavement 
on  all  sections  except  those  having 
macadam  bases.  On  the  macadam  base 
sections  the  first  500  round  trips  were 
made  with  the  trucks  traveling  near  the 
center  of  the  pavement  except  at  pass- 
ing points.  The  last  500  trips  were 
made  with  the  center  of  the  wheels 
traveling  at  a  distance  of  18  in.  from 
the  edge  of  the  pavement  over  the 
macadam  base  sections.  This  path  of 
travel  will  be  maintained  throughout 
the  remainder  of  the  test. 

How  Failures  Are  Dettermined 

In  the  case  of  rigid  pavements  traffic 
breaks  are  considered  failures  when  the 
area  of  the  section  broken  free  from  the 
rest  of  the  pavement  is  so  small  that 
subsequent  application  of  the  same 
wheel  load  depresses  the  section,  thus 
causing  undue  impact  on  the  broken 
sections  as  well  as  on  the  adjacent 
pavement.  Tl»  Bates  road  tests  con- 
firm observations,  made  on  heavy-traffic 
roads,  that  such  breaks  are  quickly 
followed  by  progressive  failure  of  the 
adjacent  pavement,  no  doubt  on  account 
of  the  impact  which  results.  On  the 
rigid  pavements  comer  breaks  only 
have  occurred. 

In  the  case  of  the  so-called  flexible 
surfaces,  such  as  asphaltic  concrete  and 
bituminous-filled  brick  on  a  concrete 
base,  failures  are  recorded  when  the 
base  becomes  broken  in  the  manner  pre- 
viously described. 

In  the  case  of  the  asphaltic  concrete 
and  bituminous  filled  brick  sections  laid 
on  macadam  base,  failure  is  recorded 
when  a  sufficiently  marked  disturbance 
of  the  wearing  surface  occurs  as  to  in- 
dicate plainly  that  subsequent  applica- 
tions of  the  same  load  will  cause 
disintegration  of  surface  and  base. 

Conclusions  from  the  failures  so  far 
recorded  are  uncertjiin  until  the  full 
records  of  the  tests  have  been  studied. 


.Association,  acquaint  the  jury  with  in- 
dividuals attending  the  protective  asso- 
ciation meetings,  and  generally  to 
explain  the  various  forma  and  blanks 
(■  rcMlati'd  by  the  association  to  its 
members  for  the  InterchanTe  of  trade 
information.  ,    .  • 

Kxamination  of  individual  defendants 
will  probably  be  undertaken  by  the 
g.ivernment  within   the  next  few  days. 


Federal  Vehicle  Registration 
Proposed  in  Bill 

A  bill  providing  for  the  federal  regi^r* 
tration  of  motor  vehicles  and  the  pay- 
ment of  a  tax  of  |2  is  provided  for  in 
a  bill  introduced  in  the  House  of  Repre- 
sentatives by  Mr.  Mills,  April  10.  The 
revenue  collected  would  "be  used  in  the 
construclior  of  post  roads." 
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Tornado  Sweeps  Through  Beaumont,  Texas 


Sweeping  through  Beaumont,  Tex., 
in  a  path  barely  200  ft.  wide  a  tornado 
March  25  had  a  tendency  to  expand  all 
of  the  structures  with  which  it  came 
in  contact.  It  is  reported  that  persons 
standing  within  50  ft.  of  the  path  of 
destruction  were  in  a  dead  cahn.     Ap- 


parently the  balloon  shaped  "twister" 
was  largely  a  small  vacuum.  When  the 
air  in  a  building  could  find  no  other 
outlet  toward  the  vacuum  it  made  one 
by  blowing  off  a  roof  or  the  side  of 
a  wall. 

A    garage    was     completely     carried 


EFFKCTS  OF  TEXAS  CYCT^OXE 

(1)  Two-ton  piece  of  roof  carried  210  ft. 

(2)  Galvanizci'  roof  stripped  from  rafters. 

(3)  CoUapsec.  frame  building  adjacent  to 
untouched  metal  covered  structure. 

(4)  Brick  wall  pulled  out  by  vacuum. 


away  leaving  a  car  untouched  stand- 
ing on  jacks.  A  section  of  a  galvan- 
ized roof  weighing  2  tons  was  carried 
210  ft.  while  a  barn  adjacent  with  a 
large  vent  in  the  roof  10  ft.  in  diameter 
was  untouched,  a  newly  added  argu- 
ment to  the  age-old  theory  that  nature 
abhors  a  vacuum. 

The  path  of  the  tornado  paralleled 
Fannin  and  Bowie  Sts.  in  a  north- 
easterly direction  for  thirteen  blocks 
from  the  Missouri,  Kansas  &  Texas  Ry. 
to  the  Naches  River.  A  rice  mill,  grain 
elevator  and  hardware  building  and  half 
a  dozen  residences  were  badly  damaged 
by  the  tornado. 


Port  Bonds  Bring  Premium 

Bids  were  opened  on  March  27  at 
the  office  of  City  Manager  Ashbumei" 
on  the  first  issue  of  Norfolk's  (Va.) 
port-development  bonds.  The  issue 
consisted  of  $1,250,000  worth  of  5  per 
cent  28-year  bonds.  They  were  bought 
by  B.  J.  Van  Ingen  &  Co.,  New  York 
City,  who  submitted  the  high  bid  of 
105.67. 


New  Jersey's  Road  Bond  Issue 

The  bill  passed  over  the  veto  of  the 
Governor  by  the  New  Jersey  legislature 
March  17,  as  noted  in  the  March  23 
issue  of  this  journal,  p.  502,  provides 
for  the  submission  of  a  $40,000,000 
highway  bond  issue  to  popular  vote  at 
the  next  election  in  November.  The 
financing  plan  must  be  ratified  by  the 
voters  of  the  State  before  it  becomes 
operative. 


To  Confer  on  State  Parks 

A  conference  in  the  interests  of  state 
park  deveoplment  will  be  held  at  Bear 
Mountain  Inn,  Palisades  Interstate 
Park,  New  York,  from  May  22  to  25. 
This  is  the  second  conference  on  this 
subject,  the  first  having  been  held  in 
Des  Moines,  Iowa,  January,  1921.  The 
officers  of  the  conference  are  Hon.  John 
Barton  Payne,  chaii-man,  formerly 
Secretary  of  the  Interior;  Stephen  T. 
Mather,  director,  National  Park  Serv- 
ice, vice-chairman;  and  Edgar  E.  Harlan, 
Des  Moines,  Iowa,  secretary. 


Atlanta  To  Choose  Between  Three 
City-Charter  Plans 

At  a  special  election  to  be  held  May 
16  the  voters  of  Atlanta,  Ga.,  will  vote 
on  three  charter  plans:  (1)  An  amend- 
ment of  the  present  charter,  vesting  in 
the  city  council  the  powers  and  duties 
of  all  the  existing  boards  except  those 
controlling  the  sinking  fund,  library 
and  schools;  (2)  a  mayor,  a  council  of 
12  members  and  5  directors  of  adminis- 
tration; (3)  a  mayor,  12  councilmen 
and  a  city  manager,  the  mayor  to  ap- 
point the  "manager  with  the  approval  of 
the  aldermen  and  the  manager  to  ap- 
point all  department  heads  except  the 
controller. 


Topographic  Survey  Allotment  Is 
$105,000  Under  Budget 

(Washingtoyi  CoiTcspondciice) 

In  the  Interior  Department  appro- 
priation bill  as  finally  agreed  to  in  con- 
ference, $325,000  is  allotted  to  topo- 
graphic surveys.  This  is  an  increase  of 
$50,000  over  the  amount  carried  by  the 
House  bill.  The  budget  proposed  $430,- 
000  for  topographic  surveys.  An 
amendment  was  inserted  in  the  bill  in 
the  Senate  which  provided  $400,000  for 
that  purpose.  In  conference,  however, 
the  amount  was  Teduced  to  $325,000. 

The  failure  to  provide  adequately  for 
topographic  maps  in  the  regular  appi'o- 
priation  bill  will  make  it  necessary,  in 
the  opinion  of  L.  W.  Wallace,  the  ex- 
ecutive secretary  of  the  Federated 
American  Engineering  Societies,  to  put 
additional  pressure  behind  the  Temple 
bill.  That  measure  provides  for  the 
completion  of  the  topographic  map  of 
the  United  States  within  a  period  of 
twentv-vears.  It  is  estimated  that  the 
work  will  cost  $37,200,000. 
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Muscle  Shoals  Is  Topic  of  Engi- 
neering Discussion 

The  outlook  for  the  successful  com- 
mercial operation  of  Muscle  Shoals  as 
a  nitrate  producer  is  extremely  gloomy 
according  to  W.  S.  Landis,  chief  tech- 
nologist of  the  American  Cyanamid 
Co.,  in  a  discussion  of  Muscle  Shoals 
as  a  power  and  nitrate  producer  at  the 
joint  meeting  of  the  New  York  Section 
of  the  American  Institute  of  Electrical 
Engineers  and  the  Metropolitan  Section 
of  the  American  Society  of  Mechanical 
Engineers  held  in  New  York  City,  April 
14.  Mr.  Landis  said  that  the  total 
commercial  consumption  of  ammonium 
nitrate  was  about  20.000  tons  per  year, 
whereas  the  Muscle  Shoals  plant  was 
capable  of  producing  110,000.  As  to 
cyanamid,  the  commercial  consumption 
of  which  is  40,000  tons,  he  said  the  cost 
of  producing  it  was  much  less,  for  in- 
stance, at  the  Niagara  plant  of  the 
American  Cyanamid  Co.  than  at  Muscle 
Shoals.  Production  of  ammonium  sul- 
phate could  perhaps  be  most  seriously 
considered  for  Muscle  Shoals,  accord- 
ing to  Mr.  Landis,  but  even  that  product 
could  be  secured  in  sufficient  quanti- 
ties to  meet  commercial  demands  as 
a  byproduct  of  the  coking  of  coal. 
Major-Gen.  C.  C.  Williams,  Chief  of 
Ordnance,  U.  S.  Army,  without  special 
reference  to  the  Muscle  Shoals  project, 
asserted  that  he  would  like  to  see  the 
fixation  of  nitrogen  established  on  such 
a  commercial  scale  that  the  govexn- 
ment  in  times  of  stress  would  not  have 
to  worry  about  fixed  nitrogen  for 
munitions. 

Brig.-Gen.    Harry    Taylor,    Assistant 
Chief   of   Engineers,   U.    S.    Army,    re- 
viewed   the    history    of   Muscle    Shoals 
from  a  power-producing  standpoint  and 
indicated  the  power  possibilities  of  the 
Tennesse  River  in  the  vicinity  of  Muscle 
Shoals. 
In  opening  the  discussion  of  the  gen- 
ii   subject.   Francis   E.    Frothingham 
fofllin    &    Burr,   bankers.   New  York 
y,   made   a   plea   for   the   acceptance 
the  government  of  the  offer  of  the 
ibama     Power    Co.    as     against    the 
orfcr    made    by    Henry    Ford.      He    as- 
serted that  the  licensee  of  the  govern- 
ment    in     the     Muscle     Shoals     project 
should  be  that  organization  which  could 
develop  to  the  maximum  the  possibili- 
ties of  Muscle  Shoals  to  the  best  inter- 
ests of  the  public  and  he  believed  that 
the  Alabama  company  was  that  organ- 
ization.     He    characterized    Mr.    Ford's 
olTer  as  wild  and  visionary  and  a  chal- 
lenge to  all  notion  of  reality. 
E.  A.  Yates  of  Wood,  Hulse  &  Yates 
engineers.   New   York   City,  whose 
•  stigation   of  power    possibilities    in 
South   has  covered  a  period  of  ten 
,     i'tars,   asBortfd    that   there   was   plenty 
1     of     justification      for     the      maximum 
T'lwer    development    at    Muscle    Shoals 
to  the  call  for  heavy  service  upon 
ting  facilities, 
'lotion  pictures  of  the  Muscle  Shoal.s 
'••  vclopment   were   shown. 

Metal  Fatigue  Testing  Equipment 

(Deeded  to  Illinois 
Equipment  used  in  the  investigation 
of  the  fatique  of  metaW  which  was 
feaned  to  the  University  of  Illinois  En- 
sneering  Experiment  Station  some 
time  ago  by  the  Engineering  Foun- 
dation Board  has  been  given  outright 
to  that  institution. 


Tennessee  Highway  Department 
To  Be  Reorganized 

A  bill  providing  for  the  reorganiza- 
tion of  state  highway  department  of 
Tennessee  was  signed  by  the  Governor 
March  24.  Under  the  new  act  the  Gov- 
ernor receives  authority  to  name  a 
highway  commission  of  five  members, 
one  of  whom  shall  be  a  highway  engi- 
neer who  will  have  the  title  of  state 
highway  commissioner. 

New  Jersey  Water-License  Fee 
To  Be  Contested  by  Newark 

The  validity  of  the  New  Jersey 
statutory  requirement  providing  a 
license  fee  of  |l  per  million  gallons  on 
certain  excess  water  diversions  for 
municipal  supply  is  to  be  contested  in 
the  state  and  if  need  be  the  United 
States  courts  by  the  city  of  Newark, 
N.  J.  It  appears  that  the  State  Board 
of  Conservation  and  Development  has 
$18,104  of  total  claims  against  Newark 
for  water  taken  from  the  Pequannock 
River  since  1907. 


Plan  Test  of  12-3Iile  Oiled  Road 

Arrangements  have  been  made  by  the 
Engmeering  Experiment  Station  of  the 
University  of  Illinois  whereby  a  12- 
mile  experimental  oiled  road  %vill  be 
constnicted  this  season. 

The  purpose  of  the  tests  is  to  de- 
termine, if  possible,  the  relative  merits 
of  different  kinds  of  road  oils;  the 
best  method  of  applying  the  oil;  the 
annual  cost  per  mile  of  a  well- 
maintained  oiled  road;  and  the  num- 
ber of  days  per  year  that  an  oiled 
road  may  be  expected  to  be  in  good  con- 
dition. The  road  chosen  for  the  tests 
begins  at  a  point  about  2  miles  north- 
west of  Champaign  on  the  Bloomington 
road,  knowTi  as  Five  Points,  and  extends 
north  a  distance  of  12  miles. 

The  experimental  work  will  be  under 
the  supervision  of  Professors  W.  M. 
Wilson  and  C.  C.  Wiley,  representing 
the  Engineering  Experiment  Station  of 
the  university,  and  R.  F.  Fisher,  County 
Superintendent  of  Highways,  repre- 
senting Champaign  County. 

Ontario  to  Investigate  Queenston- 
Chippawa  Project 

The  Ontario  Government  has  ap- 
pointed a  Royal  Commission  to  investi- 
gate the  Queenston-Chippawa  power 
development  scheme  of  the  Hydro- 
Electric  Power  Commission.  The  com- 
mission is  to  consist  of  Walter  D. 
Gregory,  barrister  of  Toronto,  chair- 
man; Michael  J.  Harvey,  civil  engineer 
of  Port  Credit;  Lloyd  Harris  of  the 
Mas.sey-Harris  Co.,  Brantford;  James 
A.  Ross,  manufacturer  of  Toronto;  and 
Robert  A.  Ross,  consulting  engineer  of 
Montreal.  The  commission  '  is  given 
very  wide  powers  including  the  investi- 
gation of  all  estimates  given  from 
time  to  time  in  connection  with  the 
Chippawa  power  development,  and  the 
reasons  for  their  increa.se,  the  total  cost 
of  the  work  when  rompleled;  the  output 
capacity,  the  methods  of  construction, 
supervision  and  management,  the  ex- 
tent to  which  the  price  of  power  will 
be  affected  by  the  co.st  of  the  work, 
the  investigation  of  any  other  power 
developments  undertaken  by  the  Hydro- 
Elect  ric  Power  Commission,  and  gen- 
erally all  matters  of  expenditure  and 
administration  by  that  commission. 


Dr.  Mansfield  Merriman  Honored 
by  New  York  Lehigh  Club 

Nearly  three  hundred  were  present 
at  a  dinner  tendered  on  April  18  at  the 
Aldine  Club,  New  York,  to  Dr.  Mans- 
field Merriman,  author  of  many  engi- 
neering te.xt  books  and  for  more  than 
a  quarter  of  a  century  professor  of  civil 
engineering  at  Lehigh  University.  Held 
under  the  auspices  of  the  Lehigh  Club 
of  New  York,  the  dinner  offered  an  op- 
portunity for  engineers  of  every  branch 
of  the  profession  to  pay  tribute  to  Dr. 
Merriman. 

Those  who  spoke  represented  the 
many  activities  which  have  engaged  his 
interest  during  a  long  professional  life 
and  expressed  their  sense  of  obligation 
to  him  as  engineer,  author,  and  edu- 
cator. Lewis  D.  Rights,  president  of 
the  club,  presided  and  the  formal 
speakers  included  Prof.  H.  S.  Jacoby 
of  Cornell  University;  Prof.  Frank  P. 
McKibben  of  Union  College;  John  R. 
Freeman,  president,  Am.  Soc.  C.  E.; 
Robert  Ridg-way,  vice-president.  Am. 
Soc.  C.  E.;  George  H.  Pegrani,  past- 
president,  Am.  Soc.  C.  E.,  and  Walter 
J.  Douglas,  consulting  engineer.  Dr. 
Merriman  addressed  "his  boys"  and  was 
afforded  an  enthusiastic  and  affectionate 
response. 

Brief  informal  tributes  were  offered 
by  Prof.  F.  V.  Larkin  of  Lehigh  Uni- 
versity; Arthur  P.  Davis,  past-presi- 
dent. Am.  Soc.  C.  E.;  Prof.  Milo  S. 
Ketchum,  University  of  Pennsylvania; 
Prof.  C.  S.  Fox  and  Prof.  Wm.  Esty 
of  Lehigh  University;  George  W.  Ful- 
ler, consulting  engineer,  and  Willard 
Chevalier,  of  Engineering  News-Record. 
Letters  of  felicitation  were  read  from 
Dr.  H.  S.  Drinker,  president  of  Lehigh 
University;  Dr.  C.  R.  Richards,  Prof. 
A.  N.  Talbot,  University  of  Illinois; 
Prof.  Ira  O.  Baker,  University  of  Illi- 
nois; Gustav  Lindenthal,  consulting 
engineer;  Prof.  Herman  Schneider  of 
the  University  of  Cincinnati  and  others. 


High^ 


way  Industries  Exhibitors 
Form  Organization 

Following  the  creation  of  a  tempo- 
rary Exhibitors'  Committee  at  the  Good 
Roads  Show  held  in  Chicago  in  January 
in  connection  with  the  convention  of 
the  American  Road  Builders'  Associa- 
tion a  permanent  organization,  to  be 
known  as  the  Highway  Industries  Ex- 
hihitors'  .■Association,  has  been  formed. 
The  following  twelve  directors  have 
been  named: 

H.  B.  Baker,  sales  manager,  Holt 
Manufacturing  Co.,  Peoria,  III.;  E.  L. 
Benedict,  vice-president.  National  Steel 
Fabric  Co.,  Pittsburgh;  Frank  Dunn, 
president,  Dunn  Wire  Cut  Lug  Brick 
Co.,  Conneaut,  Ohio;  F.  G.  Hudson, 
Western  m.Tnager,  Engineering  News- 
Reenrd,  Chicago;  H.  S.  Greene,  .sales 
manager,  Barbcr-Creene  Co.,  Aurora, 
III.;  K.,  H.  Talbot,  manager  of  field  serv- 
ice Ifjoehring  Co.,   Milwaukee. 

Also.  H.  R.  Snow,  manager,  Autocar 
.Sales  &  Service  Co.,  Chicago;  S.  F. 
Beatty,  vice-president,  Austin-Western 
Road  Machinery  Co.,  Chicago;  E.  0. 
Wold,  vice-president,  Russell  Grader 
Manufacturing  Co.,  Minneapolis;  C.  N. 
Lect,  vice-president,  Milwaukee  Loco- 
motive Manufacturing  Co.,  Milwaukee; 
C.  R.  Ege,  manager  of  roaa  department, 
Portland  Cempnt  Association,  Chicago; 
and  J.  Hiftel.  Western  manager,  As- 
phalt Association,  Chicago. 
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Commission-Manager  Government 

To  Continue  at  Grand  Rapids 

By  a  small  majority,  the  voters  of 
Grand  Rapids,  Mich.,  have  voted  to  con- 
tinue under  the  present  commission- 
manager  form  of  government. 

Wisconsin  To  Attack  Chicago's 
Use  of  Drainage  Canal 

Reports  from  Madison,  Wis.,  state 
that  the  attorney  general  of  Wisconsin 
is  about  to  bring  action  before  the 
United  States  Supreme  Court  to  re- 
strain the  State  of  Illinois  and  the  Sani- 
tary District  of  Chicago  from  using 
10,000  sec.-ft.  of  water  from  Lake 
Michigan,  in  defiance  of  a  long-standing 
order  of  the  Secretary  of  War  reducing 
the  draft  there  to  4,167  sec.ft.  Over 
two  years  ago  Judge  Landis,  of  the 
United  States  District  Court,  announced 
that  he  would  enter  an  injunction 
against  the  state  and  district  from 
drawing  the  excess  water,  but  no 
further    action    has    ever    been    taken. 

The  State  of  Wisconsin  holds  that  the 
excess  draft  seriously  damages  the 
state  and  other  states  bordering  on  the 
lakes  and  wll  endeavor  to  get  the  other 
states  to  join  in  the  action. 

Philadelphia  Zoning  Commission 
To  Resume  Activities 

Since  the  City  Council  of  Philadel- 
phia referred  back  to  the  Zoning  Com- 
mission the  proposed  ordinance  drawn 
by  the  latter  body  with  instructions  to 
eliminate  the  central  section  of  the  city 
from  the  zoning  regulations,  the  work 
of  the  commission  has  been  checked. 
An  ordinance  has  just  been  drawn 
which  is  said  to  be  acceptable  to  the 
City  Council  and  which  appropriates 
$10,000  for  bearings,  exhibits  and  the 
employment  of  an  engineer,  at  $3,000  a 
year  and  assistants.  The  ordinance  con- 
templates a  hundred  hearings  in  pub- 
lic halls  through  out  the  city  with  the 
use  of  photographs,  lantern  slides,  and 
blueprints  to  explain  the  zoning  ordi- 
nance and  its  effect. 


Baltimore  Establishes  Street- 
Width  Limits 

The  Board  of  Municipal  Engineers, 
Baltimore,  has  adopted  a  standard  for 
the  width  of  streets,  placing  the  mini- 
mum as  50  ft.  between  building  lines 
and  114  ft.  as  the  maximum.  Plats  of 
developments  which  must  be  passed 
upon  by  the  city  vdll  be  approved  only 
if  they  conform  to  this  rule,  recently 
adopted.  The  114-ft.  streets  provide  for 
parking  with  car  tracks  in  the  street 
center,  if  necessary. 


To  Study  Hydraulics  of  Channels 

An  investigation  of  flow  of  water  in 
channels  has  been  started  by  the  divi- 
sion of  agricultural  engineering,  U.  S. 
Department  of  Agriculture,  in  the  Little 
River  Drainage  District,  Missouri.  This 
results  from  recognition  of  the  fact 
that  more  complete  knowledge  is  needed 
concerning  the  amount  of  water  that 
can  be  carried  by  channels  built  for 
flood  protection  under  various  condi- 
tions. The  annual  loss  to  agriculture 
from  floods  is  enormous  and  many  com- 
munities are  seeking  the  advice  of  the 
Department  of  Agriculture  in  regard 
to  flood  control  and  prevention,  some 
of  the  projects  involving  very  large 
areas.  In  many  cases  it  will  be  neces- 
sary to  construct  large  channels  to 
carry  oflt  the  flood  waters  and  better 
knowledge  is  needed  concerning  how 
large  to  make  them  under  the  various 
conditions  encountered. 

In  the  Little  River  project  there  is 
.  a  leveed  flood  channel  200-250  ft.  wide 
by  32  miles  long.  Studies  will  be  made 
of  rainfall,  slope  of  the  channel,  condi- 
tions retarding  flow  and  the  amount  of 
water  discharged.     TUe  results  will  be 

used  to  work  out  a   formula   for  the 
design  of  such  channels. 


Engineering  Societies 


Calendar 


al    Mri-tiiigs 


NATIONAL  FIRE  PROTECTION- AS- 
SOCIATION, Boston,  Mass.  ;  An- 
nual Meeting,  Atlantic  City,  May 
9-11. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  City  ;  An- 
nual Convention,  Philadelphia, 
May  15-19. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention, Salt  Lake  City,  Utah, 
June   5-7. 

AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.  New  York;  Annual 
Convention.  Portsmouth,  N.  H.. 
June   21-22. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION, University  of  Pittsburgh ; 
Annual  Convention,  University  of 
Illinois,    June    20-23. 


The  Philadelphia  Section,  Am.  Soc. 
C.  E.  will  hold  its  regular  meeting 
May  1  at  8  p.m.  at  the  engineers  club. 
John  R.  Freeman,  president  of  the 
American  Society  of  Civil  Engineers 
will  give  an  illustrated  talk  on  engi- 
neering and  industrial  problems  in 
China  and  the  Far  East. 

The  Utah  Section,  Am.  Soc.  C.  E. 
has  elected  the  following  officers :  Presi- 
dent, B.  W.  Matteson;  vice-president, 
H.  L.  Baldwin;  secretary-treasurer, 
H.  S.  Kleinschmidt. 


Personal  Notes 


Arthur  L.  Mullergren,  an- 
nounces the  opening  of  consulting 
offices  in  the  Gates  Building,  Kansas 
City,  and  Equitable  Trust  Building, 
New  York.  He  will  specialize  in  power 
plants  and  public  utilities  as  to  design, 
management  and  appraisals.  He  has 
been  associated  in  Kansas  City  with 
W.  L.  Benham,  in  the  firm  of  Benham 
&  Mullergren,  where  he  handled  the 
electrical  end  of  the  partnership. 

Leland  G.  Merrill,  city  engi- 
neer of  Parkersburg,  West  Va.,  re- 
signed to  accept  a  position  with  the 
West  Virginia  State  Highway  Commis- 
sion. 

Maurice  H.  Maney,  architect 
of  Dorchester,  Mass.,  has  been  ap- 
pointed building  commissioner  of  the 
building    department    of    the    City    of 


Boston,  by  Mayor  Curley.  Mr.  Maney 
succeeds  Hei'bert  A.  Wilson,  civil  engi- 
neer of  Boston. 

F.  H.  Rood,  formerly  assistant  en- 
gineer of  tests  of  the  Pittsburgh  Test- 
ing Laboratory,  has  resigned  to  accept 
a  position  as  Research  Engineer,  Office 
of  Public  Roads,  with  headquarters  at 
Harrisburg,  Pa. 

R.  T.  Brown,  chief  field  engineer 
of  the  highway  department  of  South 
Carolina,  has  tendered  his  resignation 
effective  May  1.  Thereafter  he  will  be 
associated  with  J.  T.  Plott  of  Greens- 
boro, N.  C,  in  contracting  work. 
Ambrose  Harwell,  former  divi- 
sion engineer,  will  succeed  Mr.  Brown 
as  chief  field  engineei-. 

E.  R.  C  0  N  A  N  T  has  resigned  as 
town  manager  of  Mansfield,  Mass.,  to 
become  Surveyor  of  the  recently  created 
Highway  Department  of  Manchester, 
N.  H.  He  has  charge  of  street  con- 
struction and  maintenance,  street 
cleaning,  sewer  construction  and  main- 
tenance, and  garbage  collection  and 
disposal. 

Charles  T.  Mollett,  has 
recently  been  appointed  building  inspec- 
tor for  the  City  of  Stamford,  Conn., 
succeeding  Charles  Z.  Joyce,  who  re- 
signed to  enter  the  contracting  field 
for  himself. 

G.  E.  H  E  EiB  INK  has  been  appointed 
building  inspector  for  Beloit,  Wis.,  suc- 
ceeding J.  G.  Marekres,  recently  re- 
signed. 

C.  T.  F  0  G  L  E,  formerly  in  charge  of 
the  plant  of  the  American  Barytas 
Corp.,  Eldon,  Mo.,  has  resigned  to  en- 
gage in  engineering  and  contracting 
with  his  own  organization  under  the 
name  of  the  C.  T.  Fogle  Engineer- 
ing and  Construction  Co.,  Jefferson 
City,  Mo. 

Julian  Montgomery,  city 
engineer  of  Wichita  Falls,  Tex.,  for 
the  past  two  years,  has  resigned  to 
enter  private  practice.  His  assistant, 
F.  M.  Rugely,  has  been  appointed  city 
engineei". 

Robert  Whittten,  formerly 
secretary  of  the  New  York  Committee 
on  the  City  Plan  and  of  the  New  York 
Commission  on  Building  Districts  and 
Restrictions,  has  opened  offices  in  Cleve- 
land, Ohio,  for  private  practice  in  city 
planning  and  zoning. 

J.  B.  C  A  R  s  w  E  l  l  was  recently 
elected  president  of  the  Association  of 
Canadian  Building  and  Construction 
Industries.  He  received  his  training  as 
civil  engineer  at  Glasgow  (Scotland) 
University,  of  which  institution  he  is  a 
graduate.  He  went  to  Canada  12  years 
ago  and  engaged  in  general  contracting 
in  Montreal.  He  later  joined  the  engi- 
neering staff  of  the  Grand  Trunk  Rail- 
wav,  following  which  he  represented 
the"  firm  of  Ross,  MacDonald  &  Co.,  in 
Ontario,  for  a  period  of  five  years.  Dur- 
ing this  period.  Mi-.  Carswell  had  under 
his  charge  the  erection  of  the  Royal 
Bank  Building,  the  Central  Technical 
School  and  the  new  Union  Station,  etc. 
At  the  outbreak  of  war  he  became  chief 
engineer  of  the  aviation  department  of 
the  Imperial  Munitions  Board.  While 
with  the  board  he  built  all  the  flymg 
camps  in  Canada,  using  the  designing 
and  construction  staff  of  the  Carswell 
Construction  Co.  of  Toronto. 
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J.  T.  Ellison,  chief  bridge  engi- 
neer of  the  Minnesota  State  Highway 
Department,  has  been  appointed  assist- 
ant]   state    highway    commissioner    by 

C.  M.  Babcoclt,  commissioner.  Mr.  Elli- 
son, who  is  a  graduate  of  the  Univer- 
sity of  Minnesota  and  has  been  with 
the  state  highway  department  for  more 
than  a  decade,  will  continue  to  serve 
as  bridge  engineer  in  addition  to  his 
new  duties. 

Eugene  Young,  secretary  of  the 
Minneapolis  Builders'  Exchange,  will 
leave  that  position  May  1  to  do  special 
work  for  the  Associated  General  Con- 
tractors   of    America,    in    Washington, 

D.  C.  He  has  been  connected  with  the 
Minneapolis  Exchange  since  its  organi- 
zation sixteen  years  ago. 

J.  C.  Vincent,  for  eighteen  years 
employed  by  the  Twin  City  Rapid 
Transit  Company  as  electrical  engineer, 
has  been  appointed  by  the  Minneapolis 
City  Council  hydraulic  and  electrical 
engineer  to  make  plans  for  developing 
power  at  the  government  dam  in  the 
Mississippi  River  between  Minneapolis 
and  St.  Paul.  He  will  collaborate  with 
the  "high  dam"  engineer  of  the  city  of 
St.  Paul  in  working  out  a  plan  by 
which  the  water  power  might  best  be 
used  for  the.  benefit  of  the  two  com- 
munities in  case  the  federal  govern- 
ment decides  to  lease  it  to  them. 

John  H.  Dennis,  who  has  been 
with  the  state  highway  department  in 
Michigan  since  1914,  has  been  ap- 
pointed county  eng:ineer  of  Genesee 
County,  Mich. 

E.  C  CoNSTANTiNE,  formerly 
resident  engineer  for  the  Thompson- 
Starrett  Co.,  at  Detroit,  Mich.,  has  been 
made  a  member  of  the  firm  of  Straley 
Bros.,  engineers,  Buffalo,  N.  Y. 

Frank  W.  Broderick  has 
been  appointed  building  inspector  for 
the  Bureau  of  Building,  Syracuse,  N.  Y. 

Ezra  Shoecraft,  city  engineer 
of  Flint,  Mich.,  since  1913,  has  ten- 
dered his  resignation,  effective  May  1. 
His  suirespor  has  not  yet  been  named. 


Business  Notes 


The  Pennsylvania  Pump 
&  Compressor  Co.  announces  the 
opening  of  its  Chicago  office  under  the 
management  of  H.  H.  Montgomery. 

Gordon  Patterson,  who  was 
at  one  time  with  the  Carbic  Mfg.  Co. 
as  district  manager  at  Chicago,  has 
returned  to  the  company  as  district 
manager  of  the  .\ew  York  territory. 
During  the  war  he  was  assistant  to  the 
general  manager  anfl  secretary  of  the 
McDougall-Duluth  Shipbuilding  Co. 

The  S  h  aron  Pressed  Steel 
Co.  announces  the  appointment  of 
W.  C.  Ames  as  district  sales  manager 
in  Chicago  and  Ralph  E.  Phillips  in 
New  York  City. 

The  Air  Repitction  Rales 
Co.,  New  York,  announces  that  it  'las 
acquired  all  the  assets,  inrludinf  the 
patents,  trade  marks  and  trade  names 
of  the  Davis-Bournonville  Co.,  Jersey 
rity,  N.  J. 


Obituary 


Alexander  Crawford 
Chenoweth,  inventor  of  the  con- 
crete pile  which  bore  his  name,  died  in 
New  York  April  13,  in  his  73rd  year. 
He  was  educated  at  RensselaerPolytech- 
nic  Institute  and  in  his  earlier  years 
was  engineer  on  the  Croton  aqueduct. 
Later  he  became  connected  with  the 
U.  S.  Engineer  Department  in  the 
work  around  New  York  harbor.  Some 
fifteen  years  ago  he  perfected  the 
Chenoweth  concrete  pile,  which  is 
formed  by  revolving  a  concrete  covered 
wire  mesh  on  a  mandrel,  thus  reinforc- 
ing the  cylindrical  section  spirally. 
The  same  idea  he  applied  later  to  the 
manufacture  of  flexible  reinforced-con- 
crete  mattresses  for  river  bank  pro- 
tection. 

William  John  Jackson, 
division  engineer  of  the  Minnesota  divi- 
sion of  the  Chicago  &  Northwestern 
Ry.,  died  of  pneumonia  at  Winona, 
Minn.,  March  13.  Mr.  Jackson  was 
born  at  Chicago  on  Jan.  7,  1873,  and 
aftei-  education  in  the  public  schools 
and  at  the  University  of  Illinois,  he 
began  his  engineering  work  in  April, 
1899,  as  tapeman  on  the  Chicago  & 
Northwestern  Ry.  At  the  time  of  his 
death  he  was  division  engineer  of  the 
Minnesota  and  Dakota  division  to  which 
position  he  was  appointed  in  1913. 


^Equipment  and 
Materials 

Hand-Operated  Belt-Float 

On  many  concrete-paving  jobs  it  has 
been  found  that  a  final  belting  some  lit- 
tle time  after  the  pavement  has  been 
sti-uck  off,  tamped,  and  surfaced,  does 
much  to  prevent  hair  cracks  and  to  give 
a  good  surface.  Time  does  not  allow 
the  finishing  machine  to  go  back  and  do 
this  final  belting,  and  it  is  primarily  for 
this  work  that  the  float-bridge  has  been 
developed  by  the  Lakewood  Engineer- 
ing Co.,  Cleveland,  Ohio.  The  device 
also  gives  the  contractor  doing  hand 
finishing  a  one-man  belting  device.    An- 


other advanUge  of  the  float-bridge  is 
that  it  provides  a  strong  bridge  arro-ss 
the  road,  carried  on  wheels  travehnir 
on  the  side  forms,  which  is  easily  moved 
by  one  man. 

The  float-bridge,  as  shown  by  the 
view,  is  exactly  what  the  name  implies 
—a  hand-operated  belt-float  and  sub- 
stantial bridge  combined.  One  man 
operates  the  lever  which  moves  the  belt 


back  and  forth  across  the  pavement,  at 
the  same  time  automatically  advanc- 
ing the  machine  a  little  with  each 
stroke.  The  traction  mechanism  can  be 
instantly  thrown  out  of  gear  so  that 
the  float-bridge  can  be  pushed  forward 
or  backward.  The  belt  can  be  raised 
off  the  pavement  and  is  automatically 
held  up  until  released. 


Unusual  Concrete  Distributer 
for  Road  Work 

A  batch  distributor  which  travels  on 
the  forms,  spreads  the  concrete  the  full 
width  of  the  slab  and  strikes  it  off  to 
crown  has  been  developed  by  the  Austin 
Machinery  Corp.,  of  Chicago.  The  ma- 
chine consists  of  a  trough  mounted  on  a 
carriage  driven  by  a  gas  engine.  The 
engine  gives  the  trough  a  lengthwise 
reciprocating  motion  as  it  travels, 
shaking  the  contents  down  to  even  level 


and  keeping  them  mixed.  In  operation 
the  trough  is  charged  directly  from 
the  mixer  spout.  It  then  travels  to 
the  place  where  the  concrete  is  wanteo 
and  is  dumped  by  being  overturned. 
This  piles  the  concrete  in  a  ridge  across 
the  pavement  which  is  leveled  down  by 
the  strike  board  as  the  machine  moves 
back  for  a  new  batch.  Use  of  the 
machine,  it  is  intended,  will  do  away 
viith  bucket  and  boom  and  swinging 
chute  distributors  now  employed  on 
paving  mixers. 


Out-of-the-Ordinary  Trade 
Publication 

Information  regarding  construction 
work  on  1,000  miles  of  highway,  in  the 
building  of  which  its  trucks  were  used, 
has  been  collected  by  the  Autocar 
C  o.,  Ardmore,  Pa.,  in  a  sixteen-page 
booklet,  profusely  illustrated. 

Buckets  for  dredging  and  particularly 
buckets  in  sizes  beyond  the  ordinary 
for  handling  garbage,  city  refuse  and 
other  light  material  are  illustrated  in 
a  catalog  published  by  the  VuLCAN 
Iron  Works,  Jersey  City,  N.  J.  A 
."i  cu.yd.  orange  peel  for  handling  refuse 
attracts  especial  attention. 

The  Eddy  Valve  Co.,  of  Water- 
ford,  N.  Y.,  has  put  out  a  new  pocket 
.>?i7,e,  cloth  bound  price  list  and  catalog 
which  supersedes  all  previous  publica- 
tions. 

In  a  handsoniclv  printeH  book  pub- 
lished bv  the  Robert  L.  Still- 
son  Co.,  New  York,  John  K.  Mum- 
ford  tells  the  story  of  wire  and  wire 
rope  under  the  title  of  "Outspinning  the 
Spider."  The  story  is  that  of  the  Roe- 
bling  works  and  their  product  with  an 
account  of  the  early  labors  of  John  A. 
Roebling  and  of  his  first  great  engi- 
neering work,  the  Brooklyn  Bridge. 

Artistic  illustrations  of  slate  _  roofs 
and  a  score  of  pages  of  description, 
roofing  details,  slate  specifications  and 
estimating  data  are  contained  in  a 
handsomely  printed  pamphlet  just  pub- 
lished by  the  VENDOR  SLATE  CO., 
j;a8ton.  Pa. 
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How  Tariff  Bill  Affects  Construction  Material 

Would  Right  House  Plan  To  Base  Duties  on  American  Valuation — 
To  Permit  President  To  Modify  Rates 


In  an  effort  to  meet  an  unprecedented 
economic  situation,  the  Senate  Finance 
Committee,  after  nearly  nine  months 
of  study,  has  reported  out  an  elastic 
tariff.  Ad  valorem  rates  have  been 
based  on  the  foreign  values  of  imported 
merchandise.     The  American  valuation 


Freestone,  granite,  sandstone,  lime- 
stone, lava,  and  all  other  stone  suitable 
for  use  as  monumental  or  building 
stone,  except  marble,  breccia,  and  onyx, 
not  specially  provided  for,  hevni, 
dressed,  or  polished,  or  otherwise  man- 
ufactured,   50    per    cent    ad    valorem; 


Portland  Cement  in  1921 

Preliminary  estimates  by  the  United 
States  Geological  Survey,  given  in  the 
table,  show  that  the  production  of  port- 
land  cement  in  1921,  98,293,000  bbl.  was 
more  than  98  per  cent  as  great  as  that 
in  1920,  the  "record"  year.  Total  ship- 
ments in  1921,  about  95,051,000  bbl., 
were  nearly  99  per  cent  of  those  in  1920. 

The  stock  of  finished  cement  at  the 
mills  at  the  end  of  1921,  about  11,938,- 
000  bbl.,  showed  an  increase  over  the 
stock  at  the  end  of  1920  of  more  than 


plan  as  embodied  in  the  bill  passed  by     unmanufactured,  or  not  dressed,  hevim,    33   per   cent.     This   stock   exceeded  the 


or  polished,  15c.  per  cubic  foot.  Slates, 
slate  chimney  pieces,  mantles,  slabs  for 
tables,  roofing  slates,  and  all  other  man- 
ufactures of  slate,  not  specially  pro- 
vided for,  15  per  cent  ad  valorem. 


the  House  was  abandoned  because  of 
the  limited  number  of  exactly  compar- 
able domestic  and  foreign  products  and 
the  difficulty  and  probable  litigation  in- 
volved in  defining  comparability  to  the 
satisfaction  of  importers,  domestic  man- 
ufacturers and  customs  officials. 

Elasticity  in  the  tariff  has  been  pro- 
vided, the  committee  believes,  by  au- 
thorizing the  President  to  modify  rates 
within  prescribed  limits;  to  change  the 
basis  of  ad  valorem  duties  on  certain 
items  from  the  foreign  value  to  the 
value  of  the  domestic  article  in  the 
American  market;  to  impose  penalty 
duties  and  prohibit  the  importation  of 
particular  goods;  to  impose  additional 
duties  against  any  country  which  dis- 
criminates against  us. 

Items  of  particular  interest  to  the 
construction  industries  carry  the  follow- 
ing rates: 

Roman,  portland  and  other  hydrau- 
lic cements,  in  barrels,  sacks  or  other 
packages,  5c.  per  100  lb.,  including  the 
weight  of  the  barrel  or  package;  in 
bulk,  4c.  per  100  lb.;  other  cement, 
not  specially  provided  for,  20  per  cent 
ad  valorem. 

Plaster  rock  or  gypsum,  crude,  25c. 
per  ton;  ground  or  calcined,  $1.40  per        „  .    ,  ...  ,         , 

ton;  white  non-staining  portland  ce-  Beams,  girders,  joists,  angles,  chan- 
ment,  8c.  per  100  lb.,  including  the  "els,  car-truck  channels^^tees,^^cotoins 
weight  of  the  container;  Keene's  cement     "  "  """ 


average  at  the  end  of  each  of  the  years 
1917  to  1921  by  27  per  cent. 

The  average  factory  price  in  bulk  at 
the  mills  for  the  whole  country  was 
$1.87  per  bbl.  in  1921,  as  compared  wath 


CEMENT  PRODUCED,  SHII 

^PED.  AND  IN  STOCK 
IN   1921   AND   1920 

. Production 

Stock  at 
Quantity       End  of  Year 
(Barrels)          (Barrels) 

23,548,000  2,818,000 
5,295,000  736,000 
9,055,000  967.000 
6,189,000            806,000 

14,939,000          1,859.000 

4,604,000            490.000 

4,220,000             312,000 

10,519,000          1,814,000 

8,438,000          1,079,000 

1,865,000            204,000 

7,073,000            502.000 

2,448,000            351,000 

98,293,000       11,938,000 

100,023,245         8,941,045 

—  17              -f33  5 

e  extent  on  reports  of  prodi 

IN  THE  UNITED  .STATES 

Commercial  District 
Lehigh  district   (eastern   Pennsylvania 

I 

Quantity 

(Barrels)              Value 

22.933,000  $39,674,090 
5,040,000  9,576,000 
8,819.000  15,256,870 
6,099,000        11,039.190 

14,413,000       24,213,840 

4,482.000         8,202,060 

4,097,000          7,948,180 

9,959,000        17,627,430 

8.018,000        17,799,960 

1.826,000         4.254,580 

6,934,000        16,294,900 

2,431,000          6,101,810 

95,051.000     177,988,910 

96,311,719     194.439.025 

—  1.3                —8  5 

cers  of  cement  but  m  part 

■^actory  Price 
Per  Barrel 
(Excluding 

Cost  of 
Container) 

$1.73 

New  York 

1.90 

Ohio  and  western  Pennsylvania 

Micfiigan  and  northeastern  Indiana   ... 

Illinois  and  remainder  of  Indiana 

Maryland,     Kentucky,     Virginia     and 

West  Virginia 

Alabama,  Tennessee  and  Georgia   ..... 

Iowa,  Minnesota  and  Missouri 

Kansas,  Nebraska.  Oklahoma  and  Texas 

1.73 
1    81 
1.68 

1   83 
1   94 
1   77 
2.22 
2.53 

2  35 

Washington,  Montana  and  Oregon 

1921,  Total 

2.51 
1.67 

1920,  Total 

2.02 
—7.4 

Figures  for  1921  are  based  to  a  larg 

and  are  subject  to  revision. 

on  estimates 

and  other  cement  of  which  gypsum  is 
the  component  material  of  chief  value, 
valued  at  $14  per  ton  or  less,  $3.50  per 
ton;  valued  above  $14  and  not  above 
$20  per  ton,  $5  per  ton;  valued  above 
$20  and  not  above  $40  per  ton,  $10  per 
ton;  valued  above  $40  per  ton,  $14. 

Foreign  Work  Being  Done  by 
New  York  Contractors 

In  view  of  a  number  of  inquiries  as 
to  which  New  York  contractors  are 
doing  foreign  work,  Engineering-N ews 
Record  has  compiled  the  following 
data : 

Name  and  Address  of  Contractor, 

New  York  City  Kind  of  Work 

Foundation  Co. ,  1 20  Liberty  St .         Library 


and  posts,  or  parts  of  sections  of 
columns  and  posts,  deck  and  bulb 
beams,  and  building  forms,  together 
with  all  other  structural  shapes  of  iron 
or  steel,  not  assembled,  manufactured 
or  advanced  beyond  hammering,  rolling, 
or  casting,  seven-twentieths  of  Ic.  per 
pound;  any  of  the  foregoing  if  ma- 
chined,    drilled,     punched,     assembled, 


$2.02  in  1920. 

The  accompanying  tables  show  by 
districts  the  actual  production,  ship- 
ments, value,  and  stocks  of  portland 
cement  for  1920.  and  estimates  for  1921. 


How  Freights  Affect  Retail  Cost 

Freight  cost  as  a  consumers'  burden 

has  been  studied  by  the  Association  of 

Railway    Executives,    with    the    result 

that    the    average    freight   cost    on    all 

fitted,  fabricated  for  use  or  otherwise    materials    and    supplies    going    into    a 

advanced  beyond  hammering,  rolling  or    typical    6-room    brick    house    in    Phila- 

casting,  30  per  cent  ad  valorem;  sashes,     delphia,    to    cost    §8,300,    is    shownto 


frames,  and  building  forms,  of  iron  or 
steel,  40  per  cent  ad  valorem, 

iCoiitinued  on  p.  673) 


amount  to  $370,  or  Al  per  cent.  The 
Illinois  Central  R.R.  shows  freight  costs 
on  all  food  composing  a  $1.25  meal  at 
Springfield,  111.,    to  be  lie. 


where  Work  Is 

Located 
Louvain,  Belgium 


Cost 
$1,000,000 


When  When  Expected 

Started  to  be  Finished 

March,  1922        IS  years 


5-story  concrete  warehouse 

2-story  superstructure  of  pier  Havana,  Cuba 


Snare  &  Triest,  8  W.  40  St . 


Geo.  A.  Fuller,    175— 5th  Ave. 

Ge...   A.   Fuller,    175— 5th  Ave, 


3  concrete  piers 

Hydro-electric    device  _  for 
generating  power  for  in- 
dustrial purposes 

3  ofhce  buildings,   modern 

American  tj-pe 
I    office    buildmg,    modern 

American  type 


Havana,  Cuba 
Neuivitas,  Cuba 


Mountain  region 
near  Tokio.  Japan 


Tokio,  Japan 
Kobe 


2,000,000 
1,000.000 

3,000,000 

I  5,000,000 

Collectively 


March,   1921 
March,   1921 


About    1  year 

March,   1923 
.March,B1923 


July,      1921  1!  years 

11  years  ago        October,  1922 

1 5  years  ago       October.  1922 


Name  of  Owner 
Louvain  University,  Loavain, 
Belgium 


Ward  Stcaniiship  Co.,  foot  of 

Wall  St  ..New  York 
North    Coast    Ry.    of    Cuba 


Asano  i-  Co..  Tokio.  Japan 
Owners'  names  withheld 
Owners*  names  withheld 


April  20,  1922 
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Representative  Recent  Public 
Bond  Sales 

Sales  of  long-term  municipal  bonds 
in  the  United  States,  for  March,  1922, 
exceed  5117,000,000  as  against  a  total 
slightly  over  $67,000,000  for  February, 
1922.  Among  the  important  issues  of 
the  month  were:  Missouri,  $15,000,000 
5s;  Detroit,  Mich.,  $14,500,000  4.5@5s; 
Oklahoma  City,  Okla.,  $2,709,000  5s. 

Among  the  most  important  issues  in 
April  are  State  of  Illinois,  $6,000,000 
4s  at  98.875.  A  new  issue  of  New  York 
City  long-term  bonds,  covering  $25,000,- 
000  for  dock  improvement  and  $20,000,- 
000  for  the  Catskill  water  supply,  will  valorem. 
be  offered  on  April  25.  Following  are  Sawed  boards,  planks,  deals,  and 
some  representative  sales :  other  lumber,  not  further  manufactured 

RESPRESENT.\TIVE  BOND  SALE.S  OF  MARCH  AND  APRIL.   1922 


How  Tariff  Bill  Affects 
Construction  Materials 

(Contmucd  from  preceding  page) 

Railway  fishplates  or  splice  bars,  tie 
plates,  made  of  iron  or  steel,  one-fourth 
of  Ic.  per  pound;  rail  braces,  and  ail 
other  railway  bars  made  of  iron  or 
steel,  and  railway  bars  made  in  part 
of  steel,  T  rails,  punched  iron  or  steel 
flat  rails,  seven-fortieths  of  Ic.  per  lb. 

Surveying  intruments  and  parts 
thereof,  philosophical,  scientific  and 
laboratory  instruments  and  apparatus, 
55  per  cent  ad  valorem.  Tracing  cloth, 
5c.  per  square  yard  and  20  per  cent  ad 


the  foregoing  lumber,  planed  on  one  or 
more  sides  and  tongued  and  grooved, 
manufactured  in  or  exported  from  any 
country,  dependency,  pro\nnce.  or  other 
subdivision  of  government  which  im- 
poses a  duty  upon  such  lumber  exported 
from  the  United  States,  the  President 
may  enter  into  negotiations  with  such 
country,  dependency,  province,  or  other 
subdivision  of  government  to  secure 
the  removal  of  such  duty,  and  if  such 
duty  is  not  removed  he  may  by  procla- 
mation declare  such  failure  of  negotia- 
tions, and  in  such  proclamation  shall 
state  the  facts  upon  which  his  action 
is  taken  together  with  the  rates  im- 
posed, and  make  declaration  that  like 
and  equal  rates  shall  be  forthwith  im- 
posed as  hereinafter  provided;  where 
upon,  and  until  such  duty  is  removed, 
there  shall  be  levied,  collected,  and  paid 
upon  such  lumber,  when  imported 
directly  or  indirectly  from  such  coun- 
try, dependency,  province,  or  other  sub- 
division of  government,  a  duty  equal  to 
the  duty  imposed  by  such  country,  de- 
pendency, province,  or  other  subdivision 
of  g'overnment  upon  such  lumber  im- 
ported from  the  United  States. 
Shingles  also  are  on  the  free  list. 

Car  Surplus,  Shortage  and 
Freight  Loadings 

Reports  of  the  Car  Service  Dixision 
of  the  American  Railway  Association 
show  that  loading  of  revenue  freight 
for  thei  week  ending  March  25,  1922, 
totaled  846,035  cars,  the  heaviest  load- 
ing since  the  week  ending  October  29, 
1921,  and  a  gain  of  22,666  cars  over 
the  preceding  week.  Compared  with 
the  corresponding  week  in  1921,  a 
period  of  severe  industrial  depression, 
the  increase  is  159,468  cars.  The  total 
shows  a  decrease,  however,  of  49,351 
cars  from  the  same  week  in  1920. 

All  districts  except  the  Northwest- 
ern made  a  better  showing  than  in  the 
previous  week.  That  district  reports 
a  decrease  in  all  commodities  except 
merchandise,  l.c.l.,  while  grain  and 
grain  products  and  forest  products  each 
showed  a  decline  of  approximately  900 
cars  compared  with  the  previous  week. 
In  the  total  for  the  United  States 
grain,  grain  products  and  live  stock 
show  a  reduction  in  loadings  com- 
pared with  the  week  of  March  18,  but 
all  other  commodities  show  an  increase. 
Coal  made  the  largest  gain,  or  13,903 
cars.  Mi.>*cellaneous  loading  was  8,688 
cars  more  than  in  the  preceding  week, 
totaling  268,807  cars,  the  best  record 
thus  far  this  year. 

Serviceable  surplus  cars  totaled 
219,483  for   the   week   ending    Mar.    23, 

an    increase    of    2.822    cars    compared 

~     with  the  previous  week.     Of  this  total 

than  sawed,  planed,  and  tonguod  and  87,453  were  box  cars;  85,764  coal  cars 
grooved;  clapboard.«,  laths;  ship  timber,  and  the  balance  miscellaneous.  Coal 
free:  Provided,  That  if  there  is  im-  car  surplus  increased  5,961  cprs  from 
contracts  awarded  in  Construction  p„rted  into  the  United  States  any  of  the  preceding  week  while  box  cars  de- 
News,  pp.  181  to  193,  are  the  following  •   ■ 

large  project-^:  A  subwav  at  Rochester, 
N.  Y.,  to  Scott  Bros.,  Arlington  Block. 
Rome.  N.  Y..  $1,183,000;  a  hotel  at 
Chicago,  to  H.  Ericsson  Co..  1.39  North 
Clark  St..  ?1.000,000;  a  hotel  at  Chi- 
cago, l/>  B.  W.  Constr.  Co.,  10  South  L:i 
Sail.'  St.,  ?l..n00,n00:  Baseball  Stadium 
at  New  York,  N.  Y.,  for  Amer.  League 
Ra-!.hall  Club  of  New  York,  226  West 
I-'  I  St.,  stadium,  west  of  River  Ave.. 
b.  'w.cn  East  157  and  161  St».,  to  Whit<' 
'  '  'r.  Co.,  95  Madi.oon  Ave..  $2,- 
000.000. 


R.ito 

' 

Per 

.Sold 

State 

Purpose 

Amount 

Maturity 

Cent 

Basis 

For 

Dated 

Illinois 

County 
Carbon.  Pa 

HiEhways 

$6,000,000 

1929—40 

4  4 

80r>i  4  60 

98  875 

May 

1,  1922 

Highway 

350.000 

$175,000—1937 

4i 

4  25 

103  371 

Apr 

1.  1922 

$58,000—1942—47 

$59,000—1952 

Clennont.  Ohio. . 

Roads 

18.000 

6 

105  02 

OeBance,  Ohio.... 

Roads 

86.000 
48,000 

$  5,000—1923—24 
$12.000— 1 925—26 
$13,000—1927—30 
$3,000—1923—24 
$7,000—1925—30 

y, 

5 

102   17 

Apr 

1,  1922 

Freeborn,  Minn... 

County  ditch 

85,000 

$5,000—1928—32 
$6.000—1933 — 42 

41 

4.67 

100  75 

Apr 

1.  1922 

Graham.  .\ri2 

Highway 

$25,000  yearlj — 

imprvmnt. 
Rd.  &  bridge 

500,000 

1923—42 

6 

5.49 

103  75 

M.ir 

1.  1922 

Kenton,  Ky 

500.000 

1927—50 

5 

4.58 

104  90 

Apr 

1.  1922 

95.000 

5 

101.50 

Levee 

121.000 

5! 

101.08 

Levee  Dist.  Ark. 

St.  Louis  Co.. 

Minn 

Roads 

1.500.000 

193! 

5 

4  585 

103 

.Ian 

1.  1921 

Shelby.  Tenn..   .  . 

Toimihip 
Grafton.  Lorain. . 

Jail 

200,000 

1932—39 

4i 

4  68 

100  76 

Mar 

1.  1922 

Co.,  Ohio 

Rd.  imprvmnt 

10.000 

I92>— 32 

6 

5.57 

102   17 

Apr 

1.  1922 

Mnnieipalit]/ 

Battle  Creek.  la.. 

Water  main 

9.000 

1930 

6 

97 

Doc. 

1.  1921 

Bexley.  Ohio. 

Improvement 

77.000 

1923—32 

6 

5  31 

100  94 

Apr. 

1.  1921 

Burlington,  K.  J. 

Temporar>' 

improvmnt 

76.000 

1928 

5! 

5  01 

102  53 

Jan. 

1.  1922 

Burlinnton,  Vt... 

.*it.  impr\-tmp 

50.000 

1937 

4i 

4  35 

104  53 

Apr. 

1.  1922 

Chapel  Hill.  N  C 

Public  imprvmnt.  31,500 

$1,000—1925—35 

6 

5  83 

101    54 

Jan. 

1.  1922 

$2,000—1936—45 

E.  Cleveland.  O.. 

EleetricIighU 

12.000 

6 

105   125 

Apr. 

1.  1922 

Fall  River.  .Mass. 

Public  imp't. 

300.000 

$30,000  vf.'irlv 

1923-32 

4} 

4  24 

100  06 

Apr. 

1,  1922 

Sewer 

175.000 

$6,000—1923—47 
$5,000—1948—52 

4 

3  99 

100  06 

School 

125.000 

$7,000—1923—27 
16.000—1928—42 

4> 

4  24 

100  06 

Hiehway 

340.000 

$68,000—1923—27 

4| 

4  48 

100  06 

GoUlaboro.  N.  C. 

.St.  impv'l. 

180.000 

$10,000—1924—33 
$20,000—1934—37 

i! 

5  22 

100  38 

Apr 

1.  1922 

I>jvcland,  Wyo.. 

75.000 

1923-45 

6 

101    38 

Apr 

1.  1922 

Memphis.  Tenn. 

City  imp'rt. 
Streeu 

1,250.000 

/  1922-62 

f  *'• 

101   067 

.Ian 

1.  1922 

,      175,000 

1  1923—27 

\  6 

101   067 

Minncspolia. 

Minn      

St.  imp'rt. 

946.140 

1923—42 

4| 

Apr 

1.  1922 

Monterey     Park 

C.I.   .    

Water  works 

225.000 

$6.500— I9i7— 60 

$4,000—1961 

6 

5  73 

1.  1022 

Onnsehurc.  8.  C 

St,  imp'vt. 

250.000 

1925—44 

M 

Mar 

1.  1922 

OilorJ.  Ohio.... 

Waterworks 

56.000 

$2,000—1923-41 
$3,000-1942—47 

51 

4  99 

104  50 

Apr. 

1,  1922 

8t.Paul.  Minn... 

500.000 

1952 

11 

4.24 

104   30 

Apr 

1.  1922 

Beheneeiafly. 

N.  V 

nivimp'l. 

47.000 

1923—35 

41 

SUmJord.  Conn.. 

Public  impv't. 

1  50.000 

1923  -47 

41 

4    19 

102  86 

Apr 
May 

1,  1922 

IVoy,  N.  Y 

Park  impv't. 

100.000 

1923-42 

41 

4   16 

102  57 

1,  1922 

X«i«.Ohio 

Stnet  impv't. 

8.000 

1925—31 

6 

5  37 

103,37 

Apr. 

1.  1922 

Large  Contracts  Let 

Among  the  week's  announcements  of 


creased   1,903. 
ATEMF,NT-M\« 

,   rar»— AM  r„ 

8borta«e       ^^urpllM 
17.490 
57,545 

7.226 

101            1)652 

2.647 

»3            5.920 
30            1.284 

n4          85.764 
1,285 

5T( 
al  r 

Sh( 

1  23. 
rta«c 

6» 

922 

, — Total  A 
Sun>lu» 
40.376 
55.797 
9,650 
28,635 
27,963 
43  231 
1)8)1 

219.483 
34,)|0 

2'.1,793 

3n-..t'.4 

Dislricta 

1 

srnPMH 

Flat 

Hurplin 

1.696 

I.6M 

235 

3277 

1  !W 

m           2ll^ 

n                  ''16 

it.r,4 

vU             $.110 

>l              l'..2<.4 
18.756 

AND  HHORTAflK,  HI 

Can. —  MI   Ho 

l<horiJut«      t<iirplH« 
17.873 
14.485 
940 
<)            8.017 
18.878 
18.41) 
S.S47 

30          87,453 
20,235 
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Tennessee  Highway  Department 
Wins  Rate  Case 

The  suit  brought  by  the  Tennessee 
Highway  Department  to  enjoin  the  In- 
terstate Commerce  Commission  from 
putting  into  effect  an  order  increasing 
freight  rates  on  shipments  of  stone 
and  gravel  25  per  cent  within  the  state 
has  been  decided  in  favor  of  the  high- 
way department.  The  federal  judge 
rendering    the  decision   held   that   inas- 


much as  the  I.  C.  C.  act  of  Congress 
permitted  rate  reductions  on  govern- 
mental shipments,  the  commission  had 
no  power  to  prevent  a  similar  reduc- 
tion when  some  governmental  authority 
paid  the  freight.  The  decision  there- 
fore affects  only  those  shipments  of 
stone  and  gravel  which  are  contracted 
for  by  the  state  at  the  quarry  or  pit. 
It  is  estimated  that  the  state  will 
save  an  average  of  $3,000  per  mile  as 
a  result  of  the  decision. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for  in  Construction  News,  pp.  181  to 
193,  are  the  following: 

A  church  and  office  building  at  Chi- 
cago, $3,000,000. 

An  office  building  at  Greensboro, 
N.  C,  $1,000,000. 

A  high  school  at  Columbus,  Ohio, 
$1,200,000. 


Weekly  Construction  Market 

THIS      limited     price     li.st      is      publislnd     Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly    tor    the    purpose    of    giving    cur-         Valuable    suggestions    on    costs    of    work  materials    and     for     the     important    cities, 

rent    prices    on    the    principal    construction     can    be    had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price     reported   in  our  Construction    News   section.  the  issue  of  April  6;  the  next,  on  May  4. 
changes    on    the    less    important    materials.          The    flr.st    issue    ot    each    month    carries 

Minne-  San 

Steel  Products:                             New  ^'ork       Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb 32.48           g3.35             S4.00             22.38     ?2  66  23.30           23.10               23.25       23.75 

Structural  rivets,  100  lb 3.35              3.90               5.50                3.00       3.90  4.45             4.50                 3.75         6. SO 

Reinforcing  bars,  j  in.  and  larger,  100     . 

lb 2.38            3.25              3.50               2.28      2.56  -|-3.47|           2.75                3.25         2.75 

Steel  pipe,   black,  2|  to  6  in.  lap, 

discount 61%.   61.15%      .45%                S9i%     61.9-5%     44%  .58.8%               S3%       30.00 

Cast-iron  pipe,  6in.  and  over,  ton..       47.30        -42.00        48.30              43.10    4-48.00  52.00          48.00              51.00       55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40            2.39              2.25               1.97       2.24  2.90            2.73                2.94         2.50 

Gravel,  J  in.,  cu.yd 1.75            1.85              2.25               2.00       1.50  2.50            2. 25                 1.50         1.50 

Sand.cuvd             1.00            1.15              2.25               2.00       1.00  1.10             1.50                1.50         1.25 

Crushed  stone,  2  in.,  cu.yd 1.7S            1.90              2.73               1.60       2.25  3.50            2.25                3.00         2.00 

Miscellaneous; 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft                                    48.00       -56.00           33.50            41.00     38.00  34.75           28.00               20.00       47.00 

Lime,  finishing,  hydrated,  ton...    15.S0@16.80     18.00          25.00             18.00     29.00  24.00          22.00              27.00       21.00 

Lime   common,  lump,  per  bbl....       2.75@3.18       1.25              2.50                1.40       1.40  2.70              1.75                 2.75        11.00 

Common  brick,  delivered,  1,000.        19  40®  19.90      9.00           11.15              1100     15  00  12.00            15.00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

block Not  used           .07975          .115             .0821         0752  .08               ....                 .12             .095 

Hollow     partition    tde     4x12x12, 

block 11120               .06525         .115             .Or.57   .  .  .  .  .10               .108                 .11     

Linseedoil.  raw,  5bbl.lots,  gal...          -1-.84             +.93                1.09               .90      +.97  1.05           -.94                    .86          1.05 

Common  Labor: 

Commonlabor,  union,  hour 75                  .35            80            50ai.55        .56^  .50®. 60      

Common  labor,  non-union,  hour 20                .25                  72^        .40®. 50      .35®.40   .47i®.50  .50      .20®. 30 

Kxnlunatioii  of  Prices — Prices  are  to  con-  Minneapolis  quotes  on  lir  instead  of  pine,  x  8  x  11  J.  Prices  are  all  f.o.b.  ware- 
tractors  in  carload  lots  unless  other  quan-  Brick,  sand  and  hollow  tile  delivered.  Ce-  houses  except  C.  I.  pipe,  which  is  mill  price 
ties  are  specified  Increases  or  decreases  ment  on  cars.  Gravel  and  crushed  store  plus  freight  to  railway  depot  at  any  ter- 
from  previous  quotations  are  indicated  by  quoted  at  pit.  We  quote  on  brown  lime  minal.  Common  lump  lime  per  ISO-lb.  net 
J.  or  —  sign.s  For  steel  pipe  the  pre-  per  ISO-lb.  net  ;  white  is  $1.70  for  Kelly  I^umber  prices  are  to  contractors  in  yards  at 
vailing  discount  from  list  price  is  given:  Island  nnd  $l.."..''i  tor  Sheboygan.  Common  San  Francisco.  Lumber  price  is  for  No.  1 
45-5%  means  a  discount  of  45  and  5  per  labor  not  organized.  fir  oommon.  t^  ,«...,  , 
cent.  Charge  is  15c.  per  100  lb.  for  cutting  Denver  quotes  on  fir  instead  of  pine.  .  Seattle  quotes  on  Douglas  fir  instead  of 
reinforced   steel   into    2-ft    lengths   or   over,     fement    "on    tracks";    gravel    and    sand    at  '^"f,->u,'?]r^?"    '}'-?I''^l',",\<' ,.''?"■   l^'^""'-   "" 

pit;   stone  on  cars;   lime,   brick,  hollow  tile  H^''"^^.  ^",''^',"£  *''^„,?'"fi'r-^=;«,fl    „f    „•„» 

New  York  quotations  are  delivered  except      and   lumber  on  job.      Tile  price   is  at  ware-  „  M""*'<^'^'    flfotes    on    fir    instead    of    pine, 

tiles,  which  are  "on  trucks."    Common  lump     house.       Linseed     oil.     delivered        Common  Sand,   stone    gravel  and  lump   ''rne  per  ton. 

l^JeX'aJZ-"lorckrl°'^e^"'?U"%^^^     '"'"''  "'"''  """■  '''-'''■  "''■                   .               ,  ^™vel='"a'nd'"  to^.  ""or  fdlk  ;'TrVc^^-   f^t'. 

fril'el  a^ncf  crushed  Stone  arTqS  afon""     „e^*on'"in;Cd%/%"u''Vd''°  Condon ^[ump  T'^"?  i   -'«^'  ^""^  P'P%=^'    warehouse.      Hol- 

side  dock.     Cement  and  steer  pipe  delivered     ?;!!„ ',°"    'i"sfn'',h''  „°p^  ™'^'^-      Common    lump  low  tile  per  ft.     Cement  price  is  in  Canadian 

In  ^nntraftnra  nn  inh      firnvel  reartv  mixer)      '""^  "^"^   ISii-lb.   net.  funds  (the  Canadian  dollar  stands  at   9i.S.-> 

*?  ner  cu  vd                       Gravel  ready  mixed         j,_^„^^  ^y^^^g  jj^^^  p^^  jg„.,j,    ^^,,    g^^^,  ^,p„,^,       g^^   charge   is   SOc.   per   bbl.      Dis- 

*     pel    cu.ju.                                                                     cement,    cast-iron    pipe    and    crushed    stone  count    ot    10c.    per    bbl.    for   payment   within 

Chicaeo    quotes    hydrated    lime    in    .nO-lb.     f.o.b.    cars,    other   materials   delivered.  20  days  from  date  of  shipment.     Steel  pipe 

bags;  common  lump  line  per  180-lb.  net.                .San   Francisco   quotes   on   Heath   tile,    55  per  100  ft.  net. 


Mill  prices  of  structural  shapes  and 
reinforcing  bars  continues  at  $1.50  per 
100  lb.,  Pittsburgh,  with  steel  prices 
generally  tending  upward.  Reinforcing 
bars  quoted  in  Denver  at  $3.47i  as 
against  $3,321  per  100  lb. 

■  Atlanta  quotes  cast-iron  pipe,  6-in., 
at  $42  as  against  $42. .50  per  ton,  and 
long  leaf  yellow  pine,  base  sizes,  at 
$36  as  compared  with  $38  per  M.  ft.  b. 
m.,  one  week  ago;  higher  prices  antic- 
ipated in  other  building  materials, 
particularly  hollow  tile.     Cast-iron  pipe 


Changes  Since  Last  Week 

quoted  in  Minneapolis  at  $48  as  against 
$46.50  per  ton. 

Raw  linseed  oil  in  5  bbl.  lots  is  quoted 
at  an  advance  of  Ic.  in  New  York,  2c. 
in  Minneapolis  and  3c.  in  Atlanta; 
decline  of  2c.  per  gal.  quoted  in  San 
Francisco. 

Final  settlement  in  the  Cleveland 
building  trades'  controversy  has  been 
reached.  Under  date  of  April  13,  1922, 
the  1921  wage  scale  became  effective 
for  the  balance  of  the  present  year. 

Carpenters'  unions  in  Rochester  have 


gone  on  strike,'  following  the  employ- 
ment, by  contractors,  of  non-union 
workers  on  several  large  construction 
jobs. 

Following  the  example  set  by  union 
bricklayers  recently,  the  San  Francisco 
plumbers  have  refused  to  work  with 
non-union  men.  In  sjTiipathy  with  this 
movement  against  the  "American"  or 
open  shop  plan,  the  steamfitters.  ele- 
vator constructors,  granite  cutters, 
painters  and  plasterers  are  discussing 
plans  for  adopting  a  like  policy. 
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Hydro-Electric  Records  at  Niagara 

NIAGARA  FALLS  continues  to  be  the  show  place  of 
hydro-electric  development.  Two  j'ears  ago  the 
record  size  turbines,  35.000  hp.,  were  installed  on  the 
American  side;  last  year,  the  record  passed  across  the 
river  and  international  boundary  to  the  55,000-hp.  units 
of  Ontario's  Queenston  plant,  and  now  the  Americans  are 
about  to  build  the  largest  water  wheels  ever  attempted, 
the  70,000-hp.  reaction  turbines  for  an  extension  which 
not  only  contains  these  record  wheels  but  is  fed  by  a 
remarkable  siphon  tunnel  of  the  largest  rock  section 
ever  built,  with  the  exception  of  the  huge  ship  tunnel 
for  the  Rove  Canal  at  Marseilles,  France.  The  history 
of  Niagara  shows  a  constant  increase  of  the  unit  of 
power  from  the  unit  of  flow,  and  in  that  effort  each  step 
forward  in  hydro-electric  knowledge  and  design  has 
been  utilized.  So  far  only  the  Canadians  have  gone  to 
the  full  head  utilization,  but  that,  of  course,  mu.st  come 
on  both  sides  of  the  border.  The  next  step  then  will  be 
an  international  agreement  for  the  use  of  more  water 
which,  as  Col.  Wan-en's  war-time  report  pointed  out, 
can  be  granted  with  no  damage  to  scenic  beauty  if 
proper,  and  simple,  structural  precautions  are  taken  to 
distribute  the  sheet  of  water  over  the  crest  of  the  falls. 
The  time  will  come,  and  it  is  not  in  a  hypothetical 
future,  when  Niagara,  continuing  to  be  the  tourist's 
goal,  will  be  turning  into  useful  work  two  millions  of 
coalless  horsepower. 

Municipal  Bond  Rate  Falls 

RECENT  sales  of  municipal  and  .state  bonds  promise 
.  well  for  an  increase  in  construction  work.  Quite 
recently,  Illinois  sold  $6,000,000  highway  bonds,  limited 
to  a  4  per  cent  interest  rate  and  running  from  7  to  18 
years,  at  a  yield  rate  of  from  4  to  3.9.5  -(-  per  cent. 
Of  20  bond  sales  reported  in  the  New  York  Times  for 
the  week  ending  April  21,  seven  were  offered  at  4  to  4J 
per  cent  but  12  .sold  to  yield  less  than  4}  per  cent. 
Only  three  of  the  issues  were  offered  at  as  high  a  rate 
as  6  per  cent.  The.se  were  all  county  road  bonds.  In 
general,  a  comparison  of  interest  and  yield  rates  indi- 
cates that  many  public  officials  are  limited  by  law  to 
interest  rates  higher  than  the  money  market  demands, 
or  are  poorly  informed  a.s  to  money  conditions,  or  fear- 
ful of  their  selling  bonds  below  par. 

Cleaning  Up  the  Building  Situation 

EVEN  the  man  in  the  street  who  thinks  but  little 
about  labor  or  industrial  problems  knows  that  the 
building  industry  in  this  country  reeks  with  the  crimi- 
nality of  orutput  re.strictions.  Yet,  even  our  largest 
cities  have  gone  along  enduring  these  condition.s — giants 
bound  by  a  system  of  laV)nr  pirates.  Yet  there  is  a  way 
out.  San  Francisco  showed  it  and  now,  as  told  in  this 
issue,  Chicago  is  freeing  it.self  from  the  yoke.  It  is 
notable  that  in  neither  instance  was  there  a  war  on  the 
unions.     In   fact,  in  the  Chicago  case  such  u-.ions  as 


have  accepted  the  Landis  award  are  retained  as  the 
medium  for  negotiation  and  operation  between  employer 
and  employee.  Only  when  the  unions  have  refused  to 
accept  the  award  has  the  trade  been  classed  as  "open 
shop"  and  the  unions  been  eliminated.  What  has  been 
done  in  San  Francisco,  what  is  under  way  in  Chicago, 
can  be  done  in  other  cities.  It  requires  much  courage 
and  the  banding  together  of  high-minded  citizens  who 
are  prepared  for  a  fight  to  the  finish.  Such  a  group  of 
citizens  will  be  assured  of  public  support,  even  as  they 
were  in  San  Francisco  and  Chicago.  The  conditions  that 
obtained  in  those  two  cities  are  duplicated  to  the  same 
or  a  less  degree  in  other  large  cities.  The  San  Fran- 
cisco and  Chicago  campaigns  should  be  clarion  calls  to 
action. 

Contributions  from  Practice 

MANIFOLD  opportunities  for  contributing  to  the 
advance  of  engineering  knowledge  by  observation 
and  experiment  occur  in  the  daily  course  of  construc- 
tion work.  There  are  unsettled  questions  at  almost 
every  stage  of  engineering  entei-prise,  and  the  engineer 
is  compelled  to  dispose  of  them  in  his  particular  appli- 
cation by  approximation  or  compromise.  Recognizing 
clearly  that  more  precise  knowledge  would  be  of  value, 
he  yet  overlooks  the  fact  that  he  can  himself  help  in 
obtaining  such  knowledge  by  a  properly  planned  bit  of 
incidental  research.  Broadly  speaking  every  piece  of 
engineering  work  brings  with  it  opportunities  for  re- 
search of  this  kind.  In  our  last  issue  (p.  638)  an 
instance  was  presented  of  how  the  opportunity  was 
utilized,  and  means  were  provided  at  little  cost  for 
gathering  most  valuable  data  on  stress  distribution  in 
a  skew  arch  bridge.  Facts  determined  from  measure- 
ment on  actual  structures,  or  what  we  may  call  full-size 
facts,  are  the  ones  that  inspire  the  most  confidence  and 
have  the  most  direct  and  lasting  influence  on  engineer- 
ing practice.  If  the  engineer  will  turn  from  the  regular 
course  of  his  professional  duties  long  enough  to  per- 
ceive the  unsolved  problems  contained  in  his  structure, 
and  arrange  the  tests  and  observations  to  throw  light  on 
them,  his  work  will  develop  such  facts  and  thereby  will 
become  of  lasting  benefit  to  the  profession  and  to  the 
world.  We  have  faith  that  in  time  it  will  become  axio- 
matic that  every  large  engineering  work  shall  be  made 
the  Occasion  also  of  .scientific  investigation.  When  that 
time  comes — we  need  hardly  say  it  is  not  yet  hero — the 
contributions  to  knowledge  from  the  field  of  practice 
will  dominate  the  field  of  engineering  progress. 

The  Promise  of  Genoa 

IT  IS  true  that  the  United  Slates  is  practically  self- 
sustaining  and  that  it  is  ([uitc  possible  for  all  of  us 
to  make  a  reasonably  decent  living  by  doing  each  other's 
chores.  But  it  is  equally  true  that  we  never  can  enjoy 
great  prosperity  unless  there  exists  a  market  that  can 
absorb  the    fruits   of   our  excess  productive   capacity. 
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For  the  time  being  a  combination  of  causes  prevents 
this,  so  the  eyes  of  American  industry  are  turning 
toward  Genoa  as  the  only  agency  in  sight  that  can  help 
us.  As  this  is  written  the  news  from  Genoa  is  of  un- 
certain portent.  By  the  time  this  is  printed  the  Genoa 
conference  may  have  gone  up  in  a  puff  of  smoke.  Yet 
there  is  much  reason  to  hope  that  many  vexing  ques- 
tions will  be  ironed  out  and  that,  at  the  very  least,  a 
foundation  will  be  laid  for  a  future  conference  in  which 
the  United  States  may  play  an  important  part.  To  the 
average  American,  Genoa  seems  a  long  way  from  home. 
To  the  American  engineer  the  interests  there  repre- 
sented and  the  problems  there  discussed  may  seem  of 
but  remote  concern.  But  this  will  be  changed  if  he  will 
but  remember  that  until  those  interests  are  reassured 
and  those  problems  solved  there  can  be  no  adequate 
market  for  our  surplus  products,  and  that  until  there  is 
such  a  market  there  can  be  no  return  of  the  national 
prosperity  that  will  stimulate  production  and  encourage 
expansion.  It  is  to  these  activities  that  the  engineer 
and  his  associates  of  the  constructive  industries  must 
look  for  individual  prosperity. 

A  Distinctive  College  Magazine 

THOSE  who  have  watched  the  development  of  the 
College  of  Engineering  and  Commerce  of  the  Uni- 
versity of  Cincinnati  expect  from  it  the  unusual.  There 
is  always  something  fresh  about  Cincinnati's  approach 
to  its  problems.  The  same  characteristic  of  distinctive- 
ness is  found  in  the  magazine  which  the  students  of  the 
college  started  last  fall.  The  standard  form  of  engi- 
neering-college publication  is  that  of  a  technical  maga- 
zine. Effort  is  made,  of  course,  to  carry  to  the  alumni 
and  the  students  a  story  of  recent  happenings  in  the 
institution,  but  by  and  large  the  distinctive  features  are 
technical.  Not  so  with  "The  Co-operative  Engineer," 
as  the  Cincinnati  magazine  is  called.  It  purposes  to 
portray  the  activities  and  thinking  of  the  student.  It 
recognizes  that  they  are  dealing*  with  technical  studies, 
in  training  for  "a  technical  career,  but  it  appreciates, 
also,  that  they  are  human  beings  with  all  of  the  reac- 
tions incident  to  the  glowing  period  of  student  days. 
Consequently  student  activities  come  in  for  a  heavier 
share  of  attention  than  would  normally  be  expected  in 
an  engineering-college  publication.  That  alone  would 
mark  the  publication  as  "different."  The  chief  dis- 
tinctive feature,  however,  lies  in  the  effort  to  have  the 
students  record  the  reactions  upon  them  of  this  work 
in  the  industries  (which  takes  up  half  of  their  time). 
This  contact  in  the  hands  of  men  with  quick  perceptions 
furnishes  much  human  material. 


In  the  second  Connecticut  census,  covering  the  New 
York  traffic,  of  the  total  number  of  trucks  loaded  in 
excess  of  25,000  lb.  gross  weight,  the  state  limit,  88  per 
cent  were  also  overloaded  beyond  the  capacity  of  the 
truck.  Figures  from  this  census  showed,  however,  that 
only  51  out  of  2,183  trucks,  or  2.3  per  cent,  exceeded 
the  maximum  allowable  gross  weight  limit  of  25,000  lb. 
and  only  4.2  per  cent  exceeded  in  capacity  the  5-ton 
truck.  On  this  basis  the  28,000-lb.  gross  weight  limit 
recommended  in  the  proposed  uniform  vehicle  law  would 
have  little  effect  on  present  traffic  in  Connecticut. 

The  figures  go  further  than  capacity  overloading  and 
gross  weight  overloading.  In  the  second  census  the 
limit  of  800  lb.  per  inch  width  of  tire  was  exceeded  in 
12  per  cent  of  the  cases  for  front  axle  and  35  per  cent 
for  rear  axles,  the  range  of  overloads  running  from 
800  to  1,500  lb.  per  inch  of  width  for  the  front  axle, 
and  from  800  to  1,925  lb.  for  the  rear  axle. 

By  far  the  great  majority  of  body  widths  are  7  ft. 
6  in.  or  less. 

Local  conditions  must  be  taken  into  consideration  in 
applying  to  other  localities  such  results  as  were  secured 
in  Connecticut.  That  state  has  been  active  in  enforcing 
its  motor-vehicle  laws,  and  consequently  it  might  be 
expected  that  truck  overloading  as  shown  by  the  census 
here  discussed  would  be  less  than  in  a  state  where  the 
motor-vehicle  law  enforcement  machinery  was  practi- 
cally inoperative. 

There  have  been  so  many  traffic  censuses  consisting 
only  of  numerical  counts  of  vehicles  that  the  Connecticut 
results  and  their  analysis,  involving  weights  of  trucks, 
sizes,  tire  widths,  type  of  commodity  carried,  etc.,  go  a 
step  beyond  what  has  been  done  before  in  this  countr>', 
at  least  on  a  large  scale.  The  present  analysis  does  not 
deal  with  the  ton-mile  figures,  length  of  haul  and  other 
features  involved  in  a  comparison  of  transport  by  motor 
truck  and  by  rail.  Possibly  this  phase  of  the  question 
will  be  treated  in  a  supplementary  report.  On  the  whole 
the  analysis  represents  a  pioneer  effort  to  furnish 
specific,  instead  of  general,  data  upon  which  to  base 
discussion  of  highway  transport  by  truck. 


Data  on  Truck  Loading 

TRUCK  overloading  is  the  subject  of  outstanding 
interest  in  the  analysis  of  Connecticut's  highway 
traffic  census  which  Prof.  J.  Gordon  McKay  of  the  Uni- 
versity of  Wisconsin  is  making  and  which  will  shortly 
appear  in  these  pages.  The  count  made  last  year  on 
two  of  the  state's  trunk-line  highways  leading  from 
Hartford  respectively  to  New  York  and  Boston  showed 
that  every  third  truck  was  loaded  beyond  rated  capacity 
and  that  overloading  occurred  with  pratcically  all  types 
of  commodities,  thus  disproving  the  belief  often  ex- 
pressed that  overloading  is  confined  largely  to  building 
materials,  including  sand,  stone,  brick,  cement,  and 
lumber. 


California  Faces  State  Ownership 

NEXT  November  the  citizens  of  California  have  to 
decide  whether  they  want  to  plunge  headlong  into 
the  most  stupendous  experiment  in  state  socialism  this 
country  has  ever  seen.  The  majority  of  those  voting 
can  pledge  the  resources  of  the  state  to  the  amount  of 
$500,000,000  to  be  expended  by  five  appointees  of  the 
government  in  any  way  they  think  "necessary  or  con- 
venient for  the  conservation,  development,  storage  and 
distribution  of  water,  and  the  generation,  transmission 
and  distribution  of  electric  energy."  There  would  be  no 
preliminary  trial,  no  study  by  authorized  experts,  no 
legislative  or  gubernatorial  veto.  By  virtue  of  the 
initiative  law,  the  proposed  constitutional  amendment,  if 
adopted,  is  self-executing. 

There  will  be  those  who  seek  to  prevent  so  extraor- 
dinary and,  we  think,  so  dangerous  a  step  by  shrieks 
of  "socialism"  and  "look  at  Russia."  That  will  not  do 
much  good.  But  the  people  of  California,  who  by  the 
curious  developments  of  ultra-democracy  must  now  de- 
cide this  intricate  economic  question,  may  well  be  con- 
fronted with  what  the  adoption  of  the  amendment  would 
entail. 

They  might  be  asked  to  look  at  Ontario,  the  only  other 
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North  American  state  which  conducts  a  hydro-electric 
business  and  see  there  the  pyramiding  expenses  which 
have  just  led  a  hitherto  friendly  government  to  appoint 
a  Rcn,-al  Commission  to  study  into  a  Frankenstein  power 
commission  which  threatens  to  absorb  the  province 
that  created  it.  They  might  well  study  their  fellow 
state  of  North  Dakota,  led  by  visions  of  successful  state 
ownership  into  near  bankruptcy  to  be  saved  only  by  a 
recall  of  its  radical  leaders  and  a  reversion  in  policy. 
They  may,  indeed,  be  asked  to  remember  the  federal 
adventure  in  the  business  of  running  the  railroads, 
with  all  the  disasters  of  subservience  to  labor  and  over- 
whelming deficits.  And  finally  they  may  think  of  the 
federal  post-war  operation  of  ships.  These  are  actual 
e.xperiemnts  in  what  California  would  so  hastily  try. 
Do  any  of  them  warrant  a  great  state  sailing  off  so 
lightly  into  an  uncharted  political  and  economic  sea? 

Possibly  the  public  utilities  of  California  have  not 
been  perfect  in  their  attitude  to  the  people.  They  are 
very  large  and  verj'  powerful  and  power  breeds  over- 
confidence.  But  the  people  of  California  will  not  be 
punishing  these  utilities  by  voting  to  take  them  over. 
The  public  utility  business  is  not  so  profitable  but  that 
its  owners  could  well  afford  to  take  the  full  value  the 
state  is  obliged  to  pay  for  their  property  and  go  into 
some  other  business  with  more  pi-ofit.  The  ones  who 
will  be  punished  are  the  taxpayers  who  will  have  to  pay 
for  the  property  and  who  will  have  to  stand  by  and  see 
an  ungoverned  commission  wield  the  resources  of  the 
entire  state. 

California  has  since  its  earliest  days  been  the  home  of 
private  initiative.  It  would  mark  a  decided  change  in 
the  temper  of  its  people  if  it  were  next  November  to 
become  the  first  of  our  American  commonwealths  to  go 
into  the  business  of  generating  and  marketing  water 
and  power.  Hazardous  as  the  experiment  is  it  may,  if 
attempted,  have  one  good  result — to  serve  as  a  warning 
to  the  other  states  on  what  not  to  do.  That,  though, 
would  be  poor  consolation  to  the  victims — the  people  or 
the  industries,  or  both,  of  California. 


Special  Privilege  Pleads  Its  Case 

IN  HIS  testimony  before  the  Lockwood  Committee  in 
New  York  Samuel  Gompers  has  voiced  an  astounding 
doctrine.  The  committee  is  now  considering  regulation 
of  the  building  trades  unions  in  which  its  recent  investi- 
gation has  disclosed  vicious  and  oppressive  abuses  aris- 
ing mainly  from  un.scrupulous  exploitation  of  the  re- 
strictive powers  of  the  unions. 

Mr.  Gompers  admits  the  existence  of  these  evils.  He 
deplores  them.  But  he  objects  vigorously  to  any  effort 
to  correct  them  through  the  agency  of  the  law.  He 
believes  in  legal  regulation  for  trade  associations  of 
employers,  but  not  of  employees.  He  believes  in  wage 
contracts  that  will  bind  employers  as  to  minimum  wages 
but  will  not  bind  employees  as  to  maximum  wages. 
Rather  than  foU-ratc  an  appeal  to  the  courts,  in  a  trades 
union  controversy  Mr.  Gompers  would  leave  its  members 
without  redress  for  wrongs  committed  against  them  by 
their  associates.  Even  though  a  man  should  be  expelled 
wrongfully  and  thereby  deprived  of  a  chance  to  earn  a 
living  it  were  better  that  the  legislature  should  not 
"interfere." 

Mr.  Gompers  professes  to  believe,  in  effect,  that  trades 
unions  shoijld  be  above  the  law,  above  the  obligations 
of  contract,  above  the  canons  of  common  decency. 


This  extraordinary  position  he  justifies  on  the  ground 
that  the  labor  movement  is  "a  rough  struggle  of  the 
masses  to  find  their  way  out,"  whatever  that  may  mean. 
He  would  have  us  deal  gently  and  sympathetically  with 
breakers  of  wage  contracts  because  we  "are  dealing  with 
human  beings  who  are  benefiting  by  the  competition  of 
contractors."  Employers  should  not  be  protected 
against  wage-extortion,  as  this  would  interfere  with 
"the  development  of  human  aspiration  to  get  more  out 
of  life."  When  the  community  would  invoke  the  law 
to  protect  itself  against  waste,  oppression  and  black- 
mail, Mr.  Gompers  blandly  admonishes  us  "to  have  pa- 
tience and  to  bear  with  the  ills  we  have  rather  than  to 
fly  to  others  we  know  not  of."  Mr.  Gompers,  in  short, 
invokes  the  discredited  philosophy  of  1914.  He  would 
have  organized  labor  "hack  its  way  through"  wholly 
wanting  in  respect  for  the  opinions  of  mankind  and 
treating  its  contracts  as  "scraps  of  paper." 

The  welfare  and  the  progress  of  American  labor  do 
not  lie  along  this  road.  The  justification  of  the  trades 
union  is  not  be  found  in  this  doctrine.  Fortunately  for 
the  American  workman  there  is  developing  a  type  of 
progressive  labor  leader  who  is  coming  more  and  more 
to  realize  that  in  order  to  obtain  the  protection  of  the 
law  the  good  citizen  submits  to  its  restraint.  Employ- 
ers generally,  we  believe,  will  be  glad  to  deal  with  or- 
ganized labor  that  seeks  no  special  privilege  but  is 
willing  to  stand  with  them  on  a  common  platform  of 
lawful  rights  and  lavpful  obligations. 


Proposed  Model  Drainage  District  Law 

FORTY-EIGHT  legislative  assemblies  constitute  as 
many  American  experiment  stations  in  legislation 
and  there  is  an  equal  number  of  fields  for  testing  the 
laws  once  enacted.  The  system  has  advantages  and 
disadvantages.  On  the  one  hand  it  gives  a  free  hand  to 
meet  the  widely  diverse  conditions  of  a  country  so  large 
and  varied  in  population,  geographical,  climatic  and 
other  conditions  as  is  America.  It  also  affords  chance 
o  watch  the  results  of  many  variations  in  law  principles 
and  methods,  and  in  administrative  practice.  On  the 
other  hand  it  leads  to  confusion  and  conflict,  especially 
as  much  of  the  legislation  in  the  various  states  or  the 
nation  is  crude,  haphazard,  governed  by  matters  of  tem- 
porary expediency  and  too  often  framed  with  ignorance 
or  contemptuous  disregard  of  what  has  been  tried  some- 
where. Fortunately  leaders  ari.se  at  intervals  here  and 
there  who  realize  the  need  for  clear  thinking  and  sound 
practice  based  on  a  careful  study  of  the  laws  of  the 
various  states. 

Such  a  man  is  Jacob  A.  Harman.  of  Illinois,  and  such 
a  study  has  resulted  in  the  proposed  model  state  drain- 
age law  set  forth  by  him  elsewhere  in  this  issue.  The 
law  i.^  based  on  long  and  varied  experience  in  connection 
with  land  drainage  and  drainage  assessments  in  a  num- 
ber of  states.  It  is  notable  for  its  recognition  of  some 
of  the  fundamental  principles  of  representative  govern- 
ment that  have  been  quite  overlooked  in  connectioji  with 
drainage,  flood  protection,  and  other  joint  or  district 
public  improvement  projects,  and  also  for  giving  the 
engineer  his  logical  place  and  influence. 

Mr.  Harman's  article  will  repay  study,  not  merely  by 
those  concerned  with  land  drainage,  but  also  by  ,t11  who 
have  to  do  with  the  planning  and  execution  of  large 
joint  municipal  or  other  district  wnrks  or  are  concerned 
with  "ound  principles  of  government. 
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Driving  a  32-Ft.  Hydraulic  Pressure  Tunnel 
Around  the  American  Niagara 

Additional  Flow  of  10,000  Sec.Ft.  to  Supplement  Present  Hydraulic  Canal— 210,000  Hp.  in  Three 
Reaction  Turbine  Units  —  Full  36-Ft.  Width  Driven  in  Heading  18  Ft.  High 


A  ROCK  tunnel  32  ft.  in  diameter  inside  the  concrete 
lining,  and  36  ft.  inside  the  rock  break  line,  is  being 
driven  for  a  distance  of  4,300  ft.  around  Niagara  Falls 
on  the  American  side.  It  is  in  effect  a  siphon  tunnel 
dipping  down  from  the  level  of  the  upper  river  to  a  maxi- 
mum depth  of  130  ft.  and  rising  to  practically  upper  river 
level  again  at  the  forebay  of  the  power  plant,  an  exten- 
sion of  Hydraulic  Plant  No.  3  of  the  Niagara  Falls 
Power  Co.  The  flow  through  the  tunnel,  10,000  sec.-ft. 
is  to  be  utilized  to  supplement  that  of  the  Hydraulic 
Canal,  which  the  tunnel  practically  parallels  at  a  lower 


the  war.  The  former  plant  has  a  capacity  of  approxi- 
mately 115,500  hp.  and  takes  water  from  the  upper 
river  at  the  power  house,  dropping  it  through  penstocks 
to  turbines  in  the  wheel-pit  from  which  the  water  runs 
in  a  tunnel  to  the  river  just  below  the  Falls.  The  lower 
plants  are  served  by  the  Hydraulic  Canal  which  runs 
through  the  city  of  Niagara  Falls  from  Port  Day  on  the 
upper  river  to  a  forebay  on  the  bluff,  about  4  mile 
below  the  Falls,  whence  water  is  taken  through  pen- 
stocks to  riverside  power  houses.  There  are  here  three 
plants,  known  as  Hydraulic  No.  2,  Hydraulic  No.  3,  and 


'Forebay,  Sfa.Mn} 
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LOCATION    OF    NEW 
POWER  TUNNEL 
AROUND  AMERICAN 
FALLS  AT  NIAGARA 

Concrete  lined  tunnel  32-ft. 
inside  diameter  runs  under 
the  old  Hydraulic  Canal 
from  Port  Day  on  upper 
river  to  common  forebay 
with  canal  at  Hydraulic 
Power  Plant  below  the 
Falls. 


level,  and  the  additional  flow  is  to  be  utilized  in  a  new 
power  plant  containing  three  70,000-hp.  reaction  tur- 
bines, the  most  powerful  water-power  units  ever  built. 

This  tunnel  is  the  first  step  in  the  latest  development 
of  the  power  of  Niagara  by  the  Niagara  Falls  Power 
Co.,  which  is  operating  under  a  federal  water  power 
license  authorizing  it  to  divert  19,500  sec.-ft.  from  the 
river.  At  present  this  company  operates  the  old 
Niagara  Falls  Power  Co.'s  wheel-pit  plant  and  the  group 
of  Hydraulic  Power  Co.  plants  below  the  Falls  under  a 
consolidation  of  the  companies  which  took  place  during 


Hydraulic  No.  3  Extension,  generating  approximately 
250,000  hp.  The  latest  of  these,  completed  in  1920, 
(see  Engineering  Neivs-Record,  Sept.  23,  1920,  p.  582), 
has  three  37,500-hp.  reaction  wheels.  The  Hydraulic 
Canal  as  enlarged  for  this  extension  has  a  capacity  of 
about  10,900  sec.-ft.,  while  the  wheel-pit  plant  takes 
about  8,600  sec.-ft.  In  order  to  utilize  to  the  best  effi- 
ciency the  19,500  sec.-ft.  permitted  by  the  federal 
license,  the  company  decided  to'  relegate  the  wheel-pit 
plant,  where  the  power  production  is  only  about  12  hp. 
per  second  foot,  to  a  standby  status  and  to  build  another 
lower  river  plant  where,  with  modern  machinery,  about 
22  hp.  per  sec.  foot  can  be  developed  under  the  217-ft. 
head  available.  To  obtain  the  additional  flow  through 
the  existing  Hydraulic  Canal  would  have  required  a 
substantial  enlargement,  which  meant  either  additional 
property  for  lateral  expansion  or  extensive  di-edging  for 
deepening.     After  comparative  analysis,  the  pressure 
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Profile  of  Tunnel 

PROFILE  OF  NIAGARA  POWER  TUNXEL 

tunnel,  largely  within  the  property  already  owned  by 
the  company,  was  selected  as  more  economical  than  canal 
enlargement. 

This  tunnel  has  a  capacity  of  at  least  10.000  sec. -ft. 
Its  inlet  is  alongside  the  inlet  of  the  Hydraulic  Canal 
at  a  mean  water  elevation  of  +562  (U.  S.  Lake  Survey 
datum;  adjusted  levels  of  1903).  It  descends  on  a  5.5 
per  cent  grade  for  about  950  ft.  to  a  level  2,300  ft.  long 
(bottom  elevation  +437.0).  It  then  rises  on  a  6  per 
cent  grade  to  the  forebay  (mean  water  elevation 
+559.5).  In  plan  the  tunnel  follows  closely  the  line  of 
the  canal,  the  exact  line  being  shown  on  the  accom- 
panying map. 

In  section  the  tunnel  has  a  semi-circular  arch  and 
trapezoidal  base  with  rounded  corners.  Inside  the  con- 
crete lining  (18  in.  in  the  base  and  24  in.  in  the  arch) 
the  maximum  dimension  each  way  is  32  ft.,  giving  a 
cross-section  of  875  sq.ft.  The  rock  break  is  about  36  ft. 
in  diameter,  making  it  one  of  the  largest  rock  tunnels 
on  record.  The  concrete  lining  is  not  reinforced,  except 
for  the  arch  ribs  used  to  hold  the  rock,  as  described 
hereinafter. 

The  intake  consists  of  a  spreading  mouth  cut  into  the 
rock  bottom  of  the  river  and 
controlled  by  concrete  side 
walls  and  gate  piers  in  which 
are  placed  slots  for  future 
shut-off  gates.  The  arch  portal 
of  the  tunnel  here  is  a  built-up 
concrete  structure  extending 
a  short  distance  beyond  the 
rock  face  of  the  tunnel  open- 
ing. The  exit  of  the  tunnel  is 
an  open  forebay  cut  in  the 
rock  just  back  of  the  present 
forebay  basin  and  opening  into 
that  basin  so  that  the  forebay 
of  the  joint  power  plant  will 
be  filled  from  both  tunnel  and 
canal.  Across  the  forebay  is 
the  gate  house  controlling  the 
entrance  to  three  penstocks, 
which  are  21 -ft.  circular  con- 
crete lined  tunnels  driven 
through  the  rock  of  the  cliff 


on  a  45-deg.  downward  slope 
to  a  practically  level  (2  per 
cent  grade)  tunnel  leading  to 
the  river  edge  power  house, 
where  each  tunnel  leads  water 
to  a  70,000-hp.  turbine.  Tail- 
water  elevation  is  +342.5 
(mean).  This  power  house 
will  be  next  to  and  connected 
with  the  existing  power-house 
structures  of  the  company. 

Construction  is  being  at- 
tacked from  both  ends  of  the 
tunnel  and  from  two  shafts. 
At  the  upper  river  the  intake 
is  being  built  behind  a  coffer- 
dam   and   the   tunnel   carried 
through    to   just    beyond    the 
portal.      From    each    of   the 
shafts,  located  as  showa  on  the 
map,  at  about  the  third  points 
on  the  tunnel,  the  section  is  being  carried  in  both  direc- 
tions and  at  the  lower  end  the  forebay  is  being  dug,  the 
natural  rock  barrier  being  left  between  the  new  and  old 
forebay  and  the  tunnel  heading  being  carried  backward 
from  the  new  excavation.    On  the  river  edge  the  power- 
house foundations  are  being  built  and  the  headings  for 
the   penstocks   are   being   driven   along   the   horizontal 
tunnel  section  and  upward  to  the  forebay. 

One  of  the  views  shows  the  work  at  the  intake  and 
one  of  the  drawings  the  details  of  the  protective  work 
there.  An  inclosing  coffer-dam  of  the  cellular  sheetpile 
type  made  familiar  in  the  raising  of  the  battleship 
"Maine"  is  built  around  the  entire  intake  structure. 
This  dam,  of  14-in.  x  ?-in.  arch  web  Lackawanna  steel 
sheetpiles,  is  driven  into  the  limestone  rock  of  the 
Niagara  district  in  about  10  to  26  ft.  of  water  and  filled 
by  dumping  in  river  sand  and  gravel  brough*  down  by 
scows  from  Buffalo.  This  filling  is  to  be  removed  later 
by  pumping.  Inside  the  coffer-dam  the  area  was  laid 
dry  and  rock  excavation  to  grade  made  in  the  open. 
Here,  also,  were  built  the  guide  walls  and  the  gate  piers 
shown  in  the  drawing.  Seamy  rock  was  encountered  at 
the  portal  of  the  tunnel  and  extensive  grouting  opera 


»• c  «  I  or 
IVTAKK   KKTAILS  AT  I'PPKR   KIVER 


680 


ENGINEERING     N E W S - R E C O R D 


Vol.  88,  No.  17 


tions  through  pipes  entirely  surrounding  the  intake 
area  were  required  in  order  to  keep  the  water  down. 

At  the  lower  end  the  forebay  excavation  was  made 
over  an  area  about  270  ft.  long  and  180  ft.  wide,  steam 
shovels  on  crawler  treads  dumping  into  trucks  which 
took  out  the  spoil  on  an  inclined  roadway  running  out 
of  the  excavation. 

The  tunnel  is  being  can-ied  through  in  both  directions 
from  each  of  the  shafts  with  an  advance  heading  of  the 
full  arch  and  a  following  bench  of  the  full  trapezoidal 
base  section.  Shaft  No.  2  was  carried  dovra  in  full 
section  clear  to  the  sump  chamber  below  the  tunnel 
bottom  grade.     Shaft  No.  1  was  carried  only  to  arch 


day,  around  180  yd.  in  place  and  350  yd.  broken  rock 
per  heading. 

The  roof  is  being  held  with  special  steel  arch  ribs 
with  timber  lagging  as  shown  in  one  of  the  views  and 
in  one  of  the  drawings.  As  the  heading  is  driven  a 
bench  is  left  along  the  side  on  which  are  placed  longi- 
tudinal 12  X  12-in.  sills  as  seats  for  the  steel  arch  ribs. 
These  ribs  come  in  thi-ee  sections  and  are  made  of  6-in. 
23.8-lb.  H-beams  bent  to  the  arch  curve,  and  are  spaced 
about  4  ft.  on  centers.  These  ribs  are  carried  up  close 
to  the  face  and  swung  in  place  with  gin  poles  in  about 
J  hr.  without  any  other  than  man  power.  Lagging 
consists  of  3  X  8-in.  timbers  extending  over  three  ribs. 


AT  THE  HEADING  OF  THE  32-FT.  POWER  TUN.VEL,  AROUND   NIAGARA   FALLS 
Jackhamer  dnlls  mounted  on  columns  braced  between  top  and    bottom  of  section.     Entire  IS  x  32-tt.  section 


sliot  at  once. 


bottom  grade,  and  the  heading  started  from  that  level. 
The  heading  is  made  for  the  full  arch  section,  that  is  a 
semi-circle  of  18-ft.  radius.  Jackhamer  drills  are 
mounted  by  twos  and  thi'ea  on  columns,  of  extra  heavy 
3-in.  wrought-iron  pipe,  braced  between  roof  and  floor 
and  the  operators  work  from  platforms  on  the  columns. 
About  ten  drills  are  used  for  each  heading  and  80  holes 
averaging  10  ft.  in  depth  are  drilled  to  a  round. 

Men  are  working  in  two  9-hr.  shifts,  with  an  hour 
for  lunch,  an  hour  for  dinner,  and  two  hours  between 
shifts.  The  day  crew  does  the  drilling,  the  heading  is 
shot  at  4:30  p.m.,  and  the  night  crew  does  the  mucking. 
Advance  is  being  made  at  the- rate  of  about  9  ft.  per 


At  every  sixth  rib  is  an  opening  left  to  the  rock  face  as 
a  space  for  the  bulkhead  of  the  concrete  forms. 

Narrow-gage  track  extends  frgm  the  shaft  up  to  a 
switch  with  two  tracks  at  the  heading  and  spoil  is  car- 
ried away  from  the  heading  in  4-yd.  cars  drawn  by 
eleciric  locomotives.  These  cars  are  loaded  at  the  head- 
ing by  compressed-air  driven  shovels  with  3-yd.  buckets 
traveling  on  crawler  treads.  These  shovels  have  a 
maximum  360-deg.  swing.  Their  mobility,  due  to  the 
crawler  tread,  permits  them  to  readily  reach  any  part 
of  the  face.  After  the  arch  is  carried  through  the  entire 
length  the  remaining  bench  will  be  carried  through  in 
one  operation. 
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DBTAlt,  OP  RIBS  FOR  ROUP'  SUPPORTS  i^V  TUNNEL 


Total  number  of 
holes  drilled  In 
htadlngllO.  Num- 
bpr  of  sticks  of 
powder  used  414. 
O  indicates  position 
f'f  drill  hole.  FIk- 
./l^ATr.^!!^''"'  '"^'fa'':  ">"nb.r  of  stinks  of  powder  used.  3 
eiDU^?J  ^VS'ZL'^'^^  '"  h<";^« ."ot  niHrljed.  Powder  containing  an 
exploder  Is  counted  as  1  stick.  Powder  data:  Size  11  x  «  In. 
Strength   «07f.      Pounds  per  stick    0.54.  *»   *   o 


•  IZ' M 

All  holts  taptrtd  thia 


6«ction  A-A 
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STEAM   SHOVEL  CRAWLING  UP  SLOPE  BETWEEN 
BENCH  AND  HE.\DING 
Note  arch  ribs  and  lagging  in  the  arch  in  the  background. 

Compressed  air  for  operating  the  rock  drills,  drill 
sharpeners,  hoists,  shovels,  pumps,  etc.,  is  furnished 
by  three  batteries  of  compressors,  each  battery  consist- 
ing of  two  200-hp.  electrically  driven  units.  Air  after- 
coolers  are  connected  between  the  compressors  and  air 
receivers,  and  in  some  cases  air  reheaters  are  also  used. 
Pump  and  drainage  equipment  is  as  follows:  Inlet — 
two  12-in.  pumps,  two  10-in.  pumps  and  one  6-in.  pump. 
Shaft  No.  1— One  4-in.  discharge  500-gal.  per  min. 
pump.  Shaft  No.  2  discharges  through  drainage  tunnel 
into  tailrace  tunnel  of  Niagara  Plant.  Outlet — one 
10-in.  pump  working  and  space  for  one  10-in.  additional. 
There  is  some  water  in  the  Niagara  limestone  forma- 
tion here,  but  the  conditions  were  not  unusually  severe. 

The  drilling  diagram  with  data  regarding  blasting  is 
shown  in  the  right-hand  column  of  page  681. 

Concrete  lining  will  be  placed  behind  movable  forms 
of  the  type  shown  in  the  view  and  one  of  the  cross- 
sections  of  the  tunnel,  although  this  work  has  not  yet 
started.  These  forms,  made  by  the  Blaw-Knox  Co.  of 
Pittsburgh,  are  25  ft.  long  and  travel  on  rails  set  on 


\    OK  CON'CRETE  LINING  FORMS 
SET  UP  IN   SHOP 


sills  at  the  bottom  of  the  tunnel.  Their  design  and 
operation  can  be  readily  understood  from  the  cross- 
section. 

The  penstock  is  being  driven  in  heading  and  borttom 
bench  from  the  lower  level.  When  the  upslope  is 
reached  the  section  is  carried  through  in  a  lower  head- 
ing, in  size  7  ft.  high  by  14  ft.  wide,  and  the  upper  part 
of  the  arch  broken  down  later,  allowing  the  rock  to  fall 
down  the  slope  into  a  hopper  at  the  bottom,  where  it  is 
loaded  into  8-yd.  cars  which  take  it  out  to  the  river  edge 
and  where  it  is  dumped  alongside  the  bank. 

The  work  was  started  in  the  spring  of  1921.  At 
present  the  intake  work  is  well  along  toward  completion, 
the  tunnel  is  40  per  cent  completed,  and  the  penstocks 
35  per  cent  completed.  Work  has  not  started  on  the 
gate-house  structure. 

The  new  work  at  Niagara  Falls  is  being  carried  on  by 
the  Niagara  Falls  Power  Co.,  of  which  John  L.  Harper 
is  vice-president  and  chief  engineer.  Construction  work 
is  under  the  direction  of  0.  D.  Dales,  construction  engi- 
neer, and  the  contract  for  the  entire  construction  is 
held  by  the  Read-Coddington  Engineering  Co.  of 
Niagara  Falls. 

How  To  Develop  Water  in  Pre- 
Glacial  Valleys 

Abstract  of  paper  presented  to  Illinois  Section,  American  Water- 
ivorks  Association,  by  W.  D.  P.  Warren,  Consulting  Engineer, 
Decatur,  III. 

KEEPING  in  mind  the  fundamental  principles  govern- 
ing the  development  of  a  shallow  ground  water  supply 
(water  shed  area,  rainfall,  run-off,  percolation  and  stor- 
age available)  and  realizing  the  relation  to  these  factors 
of  the  deposits  in  the  pre-glacial  valley,  the;  methods  of 
development  may  be  summarized  as  follows: 

1.  An  examination  of  the  extent  of  all  possible  watershed 
areas  within  reasonable  distances  should  be  made.  As  a 
rough  rule,  a  city  of  2,000  population  can  economically  de- 
velop a  well  supply  at  a  distance  of  not  over  5  miles,  while 
a  city  of  50,000  might  economically  develop  a  well  supply 
15  to  20  miles  away,  depending  upon  the  availability  of 
natural  reservoir  sites  relative  elevation  and  cost  of  land. 

2.  An  examination  of  well  records,  test  holes,  borings 
and  other  data  in  the  ten-itory  under  consideration  should 
be  made.  Such  records  can  often  be  secured  from  coal,  oil 
or  gas  companies,  local  well  drillers  and,  in  Illinois,  through 
the  State  Geological  Survey.  Some  such  records  are  con- 
fidential but  the  portion  relating  to  the  depth  of  the  glacial 
drift  usually  is  not  so  held,  and  can  generally  be  secured 
for  use  in  the  investigation  of  a  municipal  supply. 

3.  A  thorough  study  of  all  available  records  with  a  view 
to  determining  the  dip  of  the  rock  or  shale  at  the  base  of 
glacial  drifts  in  the  location  of  a  pre-glacial  valley  is 
essential.  This  study  should  be  made  before  the  location 
of  any  additional  drill  holes  is  considered.  Often  the  ele- 
vation disclosed  by  the  records  of  two  or  three  old  holes 
will  indicate  the  direction  of  the  pre-glacial  valley.  Further 
investigation  should  definitely  establish  the  boundaries  of 
the  valley. 

4.  The  location  of  test  holes  should  be  made  in  accord- 
ance \vith  the  foregoing  data  and  these  test  holes  should 
furnish  suflicient  additional  data  upon  which  to  determine 
the  possibilities  of  any  sites  under  consideration.     ' 

5.  When  the  complete  data  as  to  the  fundamental  prin- 
ciple are  before  one,  the  conclusion  can  then  be(  reached 
as  to  the  value  of  such  a  supply  compared  with  a  surface 
supply.  

Status  of  Federal-Aid  Road  Funds 

To  the  end  of  February,  1922.  Congress  has  appro- 
priated $339,875,000  as  federal  aid  for  road  building  in 
the  several  states.  Of  this  amount  the  sum  of  $214,723,- 
000  has  been  set  aside  to  pay  for  work  already  under- 
taken. 
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Plain  Concrete  Sewer  Acts  as  Beam 
After  Washout 

By  Orrin  E.  Stanley 

Sewer  Engineer,   Portland,   Ore. 

A  MONOLITHIC  concrete  sewer  in  Portland  42  in. 
in  diameter,  with  7-in.  walls,  left  unsupported  for 
a  length  of  40  ft.  by  having  the  earth  washed  from 
under  it  by  a  recent  freshet,  remained  practically  true 
to  line  and  grade,  and  stood  without  cracking  until  tem- 
porary supports  could  be  placed  under  it  a  day  or  two 
later.  A  50-ft.  span  of  the  same  cross-section  cracked 
at  the  middle  and  ends  of  the  suspended  section  and 
leaked  through  the  middle  crack  at  the  bottom  of  the 
sewer. 

The  washout  which  exposed  the  sewer  and  carried 
away  the  supporting  material  occurred  Nov.  20,  1921. 
About  4  in.  of  water  had  fallen  in  the  three  days'  storm. 
Throughout  the  forenoon  and  early  afternoon  of  Nov.  20 
the  rain  froze  as  it  fell,  coating  everything  heavily 
u'th   ice.     In   the   middle   of   the   afternoon  the    rain 


i'LAX.   PROFII-K  AND   SECTION   OF  SKWER  VlASHPrD   OUT  AT  PORTLAND.  ORE. 

The  6o-in.  relnforred-concrete  sewer  and  mo.sl   of    the   4  2-ln.    plain   ronorete    sewer  were 

undamaved,  and   but  little  damage  was  done    to   the    latter,    although   two   stretches  nf    ie 

Mere  left  without  support.     The  only  streets    paved    :ire   Sherman,    Wilson   west   of  3flth. 
NIcolal,  and   (planked  only)   30th  Street,  north  of  Nlcolal. 


increa-sed  in  intensity  and  was  accompanied  by  a  marked 
rise  in  temperature,  mt-lting  the  accumulation  of  ice, 
and  adding  its  volume  to  the  rain  which  was  falling. 
This  cau.sed  a  flor)d  condition  in  the  drainage  area  of 
1,400  acres  tributary  to  the  sewer,  so  the  trash  rack 
at  the  inlet  was  completely  clogged  with  debris  brought 
down  by  the  freshet.  The  rapidly  rising  water  sought 
out  the  old  bed  of  the  creek  and  followed  it  around  the 
high  point  of  ground  at  the  end  of  Upshur  St.  to  the 
newly  filled  trench  at  Vaughn  St.,  where  it  poured  down 
a  7  per  cent  slope  and  rapidly  cut  away  the  compara- 
tively soft  material  from  around  and  under  the  .sewer. 

The  Balch  Gulch  storm  sewer  at  Portland,  Ore.,  which 
withstood  this  severe  test  .so  successfully,  is  es.scntially 
a  long  culvert,  having  no  manholes  in  its  entire  length 
of  1,774  ft.  It  was  built  in  the  summer  of  1921  and 
carries  the  water  of  Balch  Gulch  from  the  toe  of  the 
slope  of  a  future  fill  in  Thurman  St.  to  the  west  edge 
of  filled  ground  west  of  Slst  St.  and  north  of  Nicolai  St. 


Here  it  empties  into  the  old  creek  which  meanders 
over  the  flat  lands  to  the  Willamette  River  approxi- 
mately a  mile  distant.  Owing  to  the  undeveloped  state 
of  the  drainage  district,  as  well  as  the  low  value  of  the 
lands  which  must  be  traversed  by  this  sewer  when  built, 
it  was  decided  to  construct  only  this  short  section  at 
this  time.  From  Vaughn  St.  to  the  outlet  the  sewer  fol- 
lows the  line  of  an  old  flume  which  was  installed  to 
care  for  the  water  of  the  creek  when  its  bed  was  filled 
several  years  ago.  In  some  places  the  bottom  of  the 
concrete  sewer  rested  on  gravel  fill  above  the  old  bed  of 
the  stream.  This  loose  material  was  easily  washed  out, 
leaving  the  sewer  resting  only  upon  occasional  points  of 
rock  and  hard  clay. 

Early  the  morning  following  the  freshet  men  were 
sent  to  open  the  intake  and  let  the  water  again  flow 
through  the  sewer.  After  this  had  been  accomplished, 
the  work  of  placing  temporary  cribbing  under  the 
longest  spans  was  begun  and  permanent  repairs  were 
soon  started.  Concrete  piers  1  ft.  thick,  extending  the 
full  width  of  the  sewer,  were  built  every  10  ft.  for  a 
distance  of  350  ft.  These 
varied  in  height  from  1  to  5  ft. 
Their  footings,  which  were  2 
ft.  wide,  were  carried  down  to 
hard  material.  The  cracks  in 
the  barrel  of  the  sewer  were, 
covered  with  heavy  collars  of 
concrete. 

A  "settling  basin"  protected 
on  the  sides  with  plank  walls, 
was  constructed  above  the  in- 
take. This  basin  is  33  ft. 
wide  and  100  ft.  long.  It  has 
a  comparatively  flat  slope,  and 
the  water  falls  into  it  over  a 
cascade  built  of  planks  spiked 
to  long  stakes  driven  in 
the  creek  bed.  At  the  lower 
end  of  the  basin,  where  the 
grade  is  steeper  for  about  20 
ft.,  the  bottom  is  protected  by 
a  plank  floor.  An  additional 
trash  rack  was  built  across 
the  basin  50  ft.  from  the  old 
one  at  the  end  of  the  .sewer, 
and  a  third  one  was  placed 
200  ft.  farther  up  the  creek 
This  upper  screen  has  its  bars  spaced  8  in.  apart. 

More  than  3,000  cu.yd.  of  material  were  required  to 
backfill  the  washed-out  gully.  This  was  replaced  by 
teams  at  a  cost  at  6.5c.  a  yard.  The  clearing  of  the 
pavement  was  done  by  force  account  team.'^  and  all  other 
work  was  done  by  the  Bureau  of  Maintenance  of  the 
City  of  Portland  under  the  supervision  of  0.  Laur- 
gaard,  city  engineer.  The  total  cost  of  labor  and  mate- 
rials on  the  job  exceeded  $6,000. 

TJcensing  Laws  in  Sixteen  States 

The  following  sixteen  states  have  enacted  engineer- 
ing license  laws,  according  to  a  compilation  just  issued 
by  the  American  Association  of  Engineers:  Arizona. 
Colorado,  Florida,  Indiana.  Iowa.  Louisiana,  Michigan. 
Minnesota,  New  Jersey,  New  York,  North  Carolina 
Oregon,  Pennsylvania,  Tennes.see,  Virginia,  and  West 
Virginia.  The  foregoing  information  is  correct  as  of 
Feb.  22,  1922. 
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For  Contractor  and  A  verage  Engineer 


Protection  of  Tanks  Saves  Gasoline 
From  Evaporation 

By  R.  Z.  Kirkpatrick 

Chief  Hydrographer,  Panama  Canal 

LOSS  FROM  evaporation  of  gasoline  in  large  storage 
^  tanks  in  the  Panama  Canal  Zone  was  reduced  prac- 
tically two-thirds  by  encircling  the  tanks  with  corru- 
gated iron  and  corrugated  asbestos. 

In  the  accompanying  view  is  seen  the  type  of  protec- 
tion given  the  new  220,000-gal.  gasoline  storage  tanks. 
The  tanks  are  40  ft.  in  diameter  and  24  ft.  high  and  are 
connected  by  pipe  lines  to  and  from  oil  cribs  for  taking 
gasoline  from  tankers  or  delivery  to  ships.  When  the 
tanks  were  unprotected  it  was  found  by  a  test  taken 


COVERING  REDUCED  GASOLINE  LOSS  TWO-THIRDS 

over  an  average  of  thirty  days  that  there  was  a  loss  of 
25  gal.  per  day  through  volatilization.  The  first  attempt 
to  reduce  this  loss  led  to  painting  the  tank  white  and 
protecting  it  at  the  top  by  the  hood  shown  in  the  view. 
Such  protection  reduced  the  volatilization  20  per  cent. 
Later  the  two  lower  petticoats  were  added,  cutting 
the  actual  evaporation  losses  to  Si  gal.  per  day.  The 
upper  petticoat  and  the  hood  were  made  of  corrugated 
asbestos  and  the  two  lower  petticoats  of  corrugated  iron. 


heavy  loads  has  been  to  place  steel  grillage  beams  under 
this  slab. 

The  reason  for  discarding  my  grillage  type  of  column 
base  (shown  in  Engineering  News,  May  23,  1912,  p. 
984),  is  that  the  rolled  slabs  are  cheaper  and  take  up 
much  less  depth.  The  latter  is  an  important  considera- 
tion where  rock  excavation   is  necessary  for  footings. 

The  di-awing  shows  a  base  82  in.  square,  as  built,  sup- 
porting a  column  having  a  load  of  3,400  tons.     The 


Multiple  Steel  Slabs  For  Large  Column  Bases 

By  Eugene  W.  Stern 

Consulting  Engineer,  New  York  City 

A  COLUMN  BASE  which  I  have  been  using  in  my 
practice  for  some  time  past  consists  of  layers  of 
rolled-steel  slabs,  one  on  top  of  the  other.  All  surface's 
coming  in  contact  are  of  course  planed. 

For  light  loads  a'  single  slab  can  be  used,  and  this 
has  been  the  practice  among  some  designers,  but  the 
usual  method  to  increase  the  spread  of  the  footing  under 
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HEAVY  COLUMN  BASE  OF  STEEL  SLABS 

foundation  is  hard  rock.  If  this  base  were  properly 
made  of  grillage  beams,  it  would  cost  almost  double.  As 
compared  with  steel  castings,  the  slabs  are  cheaper  and 
more  dependable. 

As  regards  the  method  of  calculation,  I  will  leave  this 
to  the  mathematical  experts  to  enlighten  us.  I  myself 
believe  that  in  the  case  of  an  unyielding  foundation  the 
cantilever  method  is  perfectly  safe  with  16,000  lb.  per 
sq.in.  unit  stress. 


Three-Point-Problem  Applied 
to  Transit  Surveys 

By  J.  R.  Jahn 

Williams  and  Jahn,  Consulting  Engineers,  Berkeley,  CaL 

THE  THREE-POINT  PROBLEM  has  been  used  in 
the  field  for  years  by  plane-table  topographers  as 
a  means  of  locating  on  the  map  the  position  in  the 
field  occupied  by  the  instrument.  For  them  the  graph- 
ical solution  is  satisfactory  and 
convenient.  Among  surveyors 
who  use  the  transit  the  problem 
has  had  but  slight  use  due  to  the 
involved  mathematical  processes 
that  would  ordinarily  be  substi- 
tuted for  the  graphical  method  of 
the  plane  table.  The  writer  has 
been  using  the  three-point  prin- 
ciple in  transit  surveys  for  years 
(flK-?<  and  believes  that  others  will  be 
interested  in  its  application. 

The  advantages  of  the  three- 
point  problem  method  are:  (1) 
The  saving  of  time  in  traversing 
and  measuring  back  -  bearings 
and,  (2)  the  greater  accuracy  in 
rough  country  which  results  from 
the  substitution  of  an  accurate 
fig'  1.  CASE  I.  FLAGS  instrument  and  a  trained  instru- 
ON  STRAIGHT  LINE      ment  man  for  the  usual  methoa 
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of  measuring  distance  by 
tape.  The  method  is  not 
adapted  to  subdivisional 
work  although  it  may  be 
used  there  as  a  check  by 
reading  angles  at  traverse 
points. 

The  general  problem. — 
For  the  general  problem, 
three  signals  must  be  lo- 
cated in  the  field  with  re- 
spect to  the  survey.  The 
transit,  when  set  up  at 
any  point  within  range 
can  measure  the  horizontal 
angles  subtended  between  pairs  of  these  signals,  two 
pairs  being  sufficient.  The  bearing  of  one  of  the  signals 
is  then  computed  from  the  known  data  after  which  all 
the  necessary  elements  are 
known  for  finding  the  length 
of  the  line  connecting  the 
transit  point  with  one  of 
the  signals.  This  ties  the 
transit  point  into  the  sur^ 
vey.  The  problem  may  be 
so  modified  that  it  can  be 
used  to  determine  the  bear- 
ing of  the  line  between  sig- 
nal and  transit  before  the 
opographical  field  work 
commences,  i.e.,  there  are 
special  cases  of  the  general 
problem  that  simplify  the 
process  of  orienting  the 
instrument. 

Modification  of  general 
problem. — Two  such  meth- 
ods of  arranging  the  sig- 
nals are  shown  in  Figs.  1 
and  2.  In  Fig.  1  (case  I) 
the  flags  are  set  equidistant 
on  a  .straight  line  of  known 
bearing  and  in  Fig.  2  (case 
II)  at  the  corners  of  a  right 
triangle  having  equal  legs  also  of  known  bearing.  The 
transit  is  set  up  at  any  other  convenient  point  and  the 
two  inner  angles  are  read.  The  surveyor  then  calculates 
fhe  angle  z  by  the  use  of  one  of  the  following  formulas: 


deg.  In  case  II  the  quadrant  between  courses  AB  and 
BC  is  positive  in  sign  and  if  the  fraction  is  po;  itive, 
the  line  OB  or  its  extension  lies  within  it.  If  either 
a  or  p  is  read  on  the  backs  of  the  angle,  their  signs 
are  opposite  the  normal  value.  The  needle  bearings  of 
OA,  OB,  and  OC  should  be  read  to  give  a  natural  check 
on  the  calculated  results.  The  solution  will  be  impos- 
sible if  the  point  0  lies  (case  I)  on  the  line  ABC  or 
(case  II)  on  the  circumference  of  the  circumscribing 
circle. 

To  locate  the  transit  position  for  mapping,  the  length 
of  OB  must  be  calculated.  If  the  length  of  the  line  BC 
is  known,  the  length  of  OB  can  be  calculated  from  the 
sine  formula 


OB 


BC  sin  (z  +  0) 

sin  d 


Ingenuity  is  a  big  asset 

in  engineering-construction  work.  The 
office  engineer  or  construction  foreman  who 
possesses  it  and  capitalizes  it  is  a  valued 
employee.  A  man  may  have  an  ingenious 
idea  as  to  the  performance  of  a  certain 
piece  of  work,  but  unless  the  idea  is 
expressed  concretely,  put  to  work  as  it 
were,  it  is  valueless.  The  setting  forth  of 
new  ways  of  doing  work  both  in  the  office 
and  on  the  job  is  the  function  of  these 
pages.  If  the  unique  method  you  have 
devised  is  worthy  of  your  employer's 
consideration,  it  will  be  worthy  of  ours. 
We  will  be  glad  to  receive  manuscripts 
specially  designated  as  "Job  and  Office" 
possibilities. Editor. 


Case  I      cot 


(cot  a  —  cot  P) 


Ca.se  IT    tan  z  — 


1  -  cot  a 

1       cot  H 

m  which  «  and  fi  are  the  two  observed  angles  and  z, 
he  angle  OBC.  The  bearing  of  OB  is  found  by  apply- 
ing the  angle  z  to  the  liearing  of  BC.  The  transit  may 
then  be  oriented  and  the  bearings  of  field  points  read 
on  the  horizontal  circle  at  once.  If  the  line  BC  be 
'et  on  the  meridian,  the  angle  z  will  be  the  bearing  of 
OB  or  its  supplement. 

Rules  of  «(fyw.— Certain  rules  of  signs  must  be  fol- 
lowed. If  an  observed  angle  lies  between  00  deg.  and 
180  deg.,  its  cotangent  is  negative  arid  equal  to 
cot  (180°  —  the  angle).     In  ca.se  I   if  the  expression 

;;(cot  a  —  cot  /» )  is  negative  then  z  is  greater  than  90 


For  consistent  work  the  datum  for  elevations  should 
be  carried  up  to  the  transit 
by  leveling  methods  and  the 
HI  of  the  instrument  read 
from  a  turning  point  or 
bench  mark.  However, 
where  the  accuracy  of  the 
survey  allows  vertical  angles 
may  be  read  on  a  fixed  tar- 
get of  known  or  assumed 
elevation  on  one  of  the  sig- 
nals and  the  HI  calculated, 
using  the  formula:  Differ- 
ence of  elevation  =  calcu- 
lated distance  X  tangent  of 
vertical  angle.  This  error 
will  be  0.3  ft.  per  1,000  ft. 
for  each  minute  of  error  in 
reading  the  vertical  angle. 
Explanation  of  general 
case. — The  general  case 
(Fig.  3)  in  which  the  sig- 
nals do  not  have  the  relation 
of  length  and  bearing  as  in 
Figs.  1  and  2  can  be  solved 
by  determining  the  bearing 
of  the  closing  line  of  a  five- 
sided  traverse  consisting  of  the  two  known  courses  AB 
and  BC,  the  two  courses  /IB  cot  a  and  BC  cot  li.  and  the 
unknown  side.  The  latter  is  a  line  whose  longitude  and 
latitude  differences  equal  the  algebraic  sum  of  the  longi- 
tude and  latitude  differences  of  the  four  known  courses. 
The  bearing  of  the  line 
OB  is  at  right  angles  to 
this  closing  line. 

The  explanation  and 
proof  of  this  general  case 
is  apparent  from  a  study 
of  Fig.  .3. 

The  circumferences  of 
the  two  circles  are  the 
loci  of  all  points  at 
which  the  courses  AB  and 
BC  subtend  the  angles 
a  and  li.  respectively;  and 
the  intersection  at  O  of 
the  two  circles  is  the  only 

point    which    can   satisfy        ,.,r;.  a.  solutton  ofth' 
the  given  conditions.  general  problem 
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Movable  Hopper  Saves  Time 
in  Loading  Concrete  Cars 

IN  DELIVERING  CONCRETE  to  the  pneumatic  gun 
'jsed  for  placing  lining  in  the  Kern  Canyon  tunnel, 
fcigineera  of  the  San  Joaquin  Light  &  Power  Corp.,  de- 
aigned  a  movable  hopper  which  materially  speeded  up 
the  work  by  making  it  unnecessary  for  the  electric 
locomotive  to  spot  cars  accurately  at  the  point  where 
they  were  loaded.  The  hopper  and  the  cars  were  very 
similar  in  size  and  arrangement,  both  having  six 
11-cu.ft.  compartments.    The  hopper,  however,  had  only 
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CONCRETE  BEING  DELIVERED  FROM  CAR  TO  GUN 
Rear  end  of  gun  is  seen  in  lower  left  foreground 

one  gate;  when  this  was  tripped  all  compartments  dis- 
charged simultaneously.  The  cars  were  provided  with 
a  separate  gate  on  each  compartment. 

The  motive  power  for  the  hopper  was  a  small  Tugger 
air  hoist  mounted  on  the  hopper  body  and  operating 
a  cable  wound  several  times  around  the  drum  of  the 
hoist  and  deadened  at  both  ends  of  the  elevated  track 
on  which  the  hopper  moved.  A  single  Tugger  served 
for  operation  in  both  directions. 

The  advantage  of  this  arrangement  was  that  the 
movable  hopper  could  move  along  beneath  the  discharge 
end  of  the  chute  and  thus  get  a  uniform  loading  of  all 
compartments.  When  the  delivery  car  arrived  on  the 
track  below,  the  hopper  could  be  spotted  quickly  and 
accurately  by  an  operator  who  tripped  the  single  door, 
filling  all  compartments  of  the  car.  The  car  could  then 
be  taken  into  the  tunnel  and  the  11-cu.ft.  batches 
delivered,  one  at  a  time,  to  the  gun. 


Draft  Tubes  Hung  by  Turnbuckle  Rods 
While  Concreted  in  Place 

By  Harlan  M.  Bryant 

Milton,  New  Hampshire 

DURING  the  construction  of  a  reinforced-concrete 
hydro-electric  plant,  one  of  the  problems  that  had 
to  be  solved  was  the  setting  of  the  draft  tubes.  Instead 
of  the  curved  concrete  draft  tubes  used  of  late,  the 
owners  decided  to  use  the  older  type  of  plain  steel-plate 
tube  riveted  to  the  cast-iron  curb  ring  under  the  wheel 
case.  It  was  first  planned  to  cast  this  piece  into  the 
flume  bottom  when  that  was  poured. 

It  happened,  however,  that  the  manufacturer  could 
not  ship  the  draft  tubes  until  long  after  the  flumes 
were  to  be  cast.  The  plans  of  the  flumes  were  then 
altered  to  leave  a  beveled  hole  through  which  the  draft 
tubes  could  be  lowered  and  concreted  in  whenever  con- 
venient. 

The  erection  men  were  confronted  with  an  awkward 
situation  in  supporting  the  draft  tube  while  it  was  being 
concreted  in  place;  a  situation  complicated  by  the  fact 
that  the  work  had  to  be  done  when  the  river  was  in 


Four  a^usfabk  sup/ 

&fua//y  SfXfL 


This  space  filled  yvifh  concrete 
after  A/be  is  locaied  in  place" 


RELATION  BETWEEN  CHUTE.  HOPPER  AND  DELIVERY  CAR 


METHOD  USED  FOR  SETTING  DRAFT  TUBES 

flood.  The  water  filled  the  tailrace  and  even  partly 
entered  the  flumes,  making  work  from  below  the  flume 
impossible. 

The  scheme  occurred  to  the  writer  of  hanging  the 
draft  tubes  from  the  floor  above.  The  arrangement 
shown  in  the  sketch  indicates  the  conditions  met,  and 
the  solution.  After  the  tube  was  hung  as  shown  it 
couJd  be  leveled  as  a  transit  is  leveled,  by  using  the 
turnbuckles  as  one  would  use 
leveling  screws  on  a  transit. 

Eight  4 -in.  iron  rods  were 
cut  to  suitable  lengths  and 
threaded  to  take  the  turn- 
buckles  and  nuts  on  the  ends. 
These  four  adjustable  supports 

3" g r\       were  hung  from  8-in.  x  8-in. 

^^^^^::^  ==ii;;j^  timbers  laid  across  the  hole  so 

as  to  come  over  the  quarter 
points  of  the  draft  tube.  It 
was  evident  that,  if  instead  of 
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being  vertical  the  rods  sloped  outward,  the  tube  re- 
mained immobile  the  better.  Before  the  rods  were 
placed  the  di-aft  tube  was  lowered  into  the  pit  by  a 
crane.  The  weight  was  taken  off  the  crane  by  putting 
in  the  rods  and  taking  up  the  turnbuckles  until  they 
carried  the  load.  The  chain  falls  of  the  crane  was  then 
unhooked  and  moved  out  of  the  way.  With  the  turn- 
buckles  the  draft  tube  could  be  placed  to  exact  grade. 
It  was  centered  in  the  pit  by  shifting  the  supporting 
timbers  on  the  floor  above. 

We  had  center  lines  scribed  on  the  concrete  floor  over 
the  flumes  and  plumbed  down  from  a  straight  edge  laid 
out  over  the  hole.  When  the  tube  was  hanging  about 
in  the  correct  position  the  forms  were  dropped  in  around 
it  and  wedged  tight.  These  forms  held  the  tube  from 
swaying  with  the  waves  in  the  tailrace  so  that  it  was 
set  quite  closely.  The  hole  was  then  filled  with  concrete, 
care  being  taken  to  disturb  the  tube  as  little  as  possible. 
After  the  concrete  was  poured  but  before  it  set  the  tube 
was  trued  up. 

Extreme  care  was  necessary  in  this  last  operation  as 
the  cast-iron  top  of  the  draft  tube  must  be  level  in 
order  to  make  the  waterwheel  and  generator  shafting 
line  up  properly.  It  was  done  by  laying  a  straight-edge 
across  the  machined  part  of  the  curb  ring.  A  machin- 
ist's level  then  showed  when  the  tube  was  properly 
trued  up. 


Solving  a  Slip-Switch  Track  Problem 

HOW  TO  DETERMINE  the  proper  curve  for  a  slip- 
switch  connection  between  two  railway  tracks 
intersecting  at  a  flat  angle  was  a  problem  recently 
presented  by  a  correspond- 
ent. This  problem  was  sub- 
mitted to  W.  C.  Arm- 
strong, chief  engineer  of 
the  St.  Paul  Union  Depot 
Co.,  St.  Paul,  Minn.,  who 
sent  in  three  solutions, 
the  first  of  which  was 
worked  out  by  him  and 
the  others  by  G.  H.  Wil- 
sey,  structural  engineer 
for  the  company.  Lack  of 
space  permits  only  the  printing 
solution,  as  follows: 

In  the  diagram  let: 

R  =  radius  of  curve  required 

g  =  gage  of  track 

A  =  angle  of  crossing 

g 

D  =  short  diagonal  of  diamond  A  B  =  cos  I A 

E  =  external  secant  A  C, 

^  ^/R'ian'i^  +  R"  —  R 
C  =  chord  joining  intersection  points  E  and  F 

g  cos  iA 
~     sin  A 
middle  ordinate  to  the  chord  h'  F 

'  cog'l  A 
4  sin'A 


of   Mr.   Armstrong's 


=  R 


VR*  —  kC 


■>-":■ 


ThenE  +M=  W 
Or  ^/R'  tan'U  -\-  R'  —  R  -\-  R 


Which  is  reduced  as  follows: 


< 


-A  R'- 


Sf'  cos'iA 


4sin'A       4  cos  J  A 
3.a 


« V-t^^U-+l  -J  R'  -  ^^  =  ^— - 
N  4sin'A       4cosiA 


R 


cos  4A 

and  —-k-Ir 


9'      ^ 3sr^_ 

Kl  —  cos  A)      4  cos  iA 


3g  —  iR 


8(1 


p> y 

8(1  — cos  A) 

8i?'(l  —  cos  A)  —  g 


cos  A)        4cosiA 
9g'  —  24gR  4-  16R' 

16  cos'iA 
_  9fir'  —  24gR  -f  16/?' 


8(1— cos  A)  8(T+~ccK^) 

Sft'd— cos'A)  —  sr"(l  +  cos  A)  =  9sf=(l  —  cos  A) 

—  24gRa  —  cos  A)  +  16iJ'(l  —  cosA) 
/?"(—  8  -f  16  cos  A  —  8  cos'A)  +  24gR(l  —  cos  A) 

—  lOr  -f  8fif'cos  A  =  0 
R'{A  —  8  cos  A  +  4cos'A)  —  12fifiJ(l  —  cos  A) 

-\-  5g'  —  4fif'cos  A  :=  0 
4/?'(l  —  cos  A)'  —  12gR(l  —  cos  A) 

+  g'(5 —  4cos  A)  ==  0 
3gR(l  —  cos  A)       _£r'(5  —  4  cos  A) 
4(1— cos  A)'" 


R'  — 
R'  — 
i?  — 
R  — 
R   = 


(1  — cosA)' 
3gR  ff'(5  — 4cosA) 

1 — cos  A  4(1  —  cos  A)' 

ZgR        ,  9ff»  ,    1  +  cos  A 

(1  —  cos  A)' 


1  —  cos  A 
3sr 


+ 


4(1  —  cosA)'~  ^ 

n/I  +  cos  A 
2(1  —  cos  A)  "  ^  ^T^^colX 

3g  .        \/l  -f-  cos  A 

2(1— cos  A)  +  ^  (1— cosA) 


3  +2V1  +  cos  A 


^  1  —  cos  A 

For  A  =  15  deg.  on  standard  gage,  R  =  802  ft.  =  7  deg. 
9  min.  curve. 


Nomographic  Chart  for  Cross-Sectioning 

By  C.  p.  Mowry 

Morford  and  Mowry  EnRliuerlnij  Co.,  Soattlo,  Wasli. 

THE  accompanying  monographic  chart,  designed  by 
the  writer,  gives  the  volumes  of  earthwork  for  vary- 
ing lengths  of  stations  and  sums  of  end  areas,  with  an 
accuracy  suflficient  for  most  purposes  and  with  a  mini- 
mum of  eye-strain  on  the  part  of  the  user. 

The  method  of  use  is  given  below  the  chart.  Results 
are  more  easily  read  from  this  or  any  other  chart  of  this 
type,  when  employing  a  transparent  strip  of  celluloid 
with  a  hair  line  scratched  upon  its  lower  surface.  This 
method  permits  of  more  readily  reading  results  as  no 
part  of  the  scale  is  hidden  and  interpolations  are  more 
accurately  estimated. 

The  chart  may  be  quickly  constructed  in  the  follow- 
ing manner:  Draw  three  parallel  lines  spaced  equidis- 
tant and  intersected  near  the  left  ends  by  a  fourth  line, 
which  may  be  conveniently  drawn  at  right  angles  to  the 
other  three,  although  this  is  not  es.'^ential.  Com- 
mencing at  the  intersecting  line  at  the  left,  lay  ofT  the 
IfTgarithms  of  the  sum  of  the  end  areas  on  the  upper 
line,  and  upon  the  lower  line  the  logarithms  of  length 
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of  station.  These  are  both  to  be  plotted  to  the  same 
scale,  that  is,  the  length  of  the  logarithmic  unit  must 
be  the  same  for  both.  On  the  original  of  the  accom- 
panying chart,  this  unit  was  made  5  in.  long,  using  the 
scale  of  20  ft.  to  an  inch. 

A  chart  properly  constructed  will  give  correct  solu- 
tions of  the  formula, 

V  r=  SL/54  =  0.0185  SL 
Where, 

S  =  sum  of  end  areas  in  square  feet; 

L  =  length  of  station  or  distance  between  sections 
in  feet; 

V  =  volume  in  cubic  yards. 

Upon  the  middle  line  lay  out  the  scale  of  volumes  in 
cubic  yards,  using  a  logarithmic  unit  of  half  the  length 
of  the  other  two  scales.  On  the  original  of  the  chart 
this  unit  was  made  2i  in.  long,  using  the  scale  of  40  ft. 
to  an  inch.  In  laying  out  this  scale  the  position  must  be 
so  adjusted  that  log  0.0185,  which  is  the  reciprocal  of 
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PIG.  1.     TRUCK  RUNS  UP  INCLINE  TO  TURNTABLE 


ImmIi I 


Sum  of  End  Areas  in  Square  Feet 

)     50   eo  70  80  ao  100         150      zoo         M 

■     I     .     I    .    I.l.l.l     ■     ■    ■    ■    !■    ...Iii.il.inl 


500  600  700a)09MIOOO 

,  i I.l'l  I 


is»     wo 


Volume   in  Cubic  Yards 


1 1  iTiTiLiil 


1  i 

.■i^...i 


— I \ 1 1 1 — I     I    I    i   '  I   I  '  I  '  '  ii|Hii|iiii|      I     I    I    I    M  M  I  I  '  I  M 

J  3  4       5      6     7    8  9  10  15         JO  30        «      50    60    70  80  90  100 

Length   C7f   StorVion  in  Fee+ 

CHART  FOR  VOLUMES  BY  METHOD  OF  AVERAGE  END  AREAS 
—Using  straight-edge,   or  transparent  celluloid  having  line  scratched  thereon,  place 
edge  or  line  coincides  with  '■sum  of   end    areas"    on    upper    scale    and    also    with 
of  station"   on   lower  scale.    Read   "Volume"    on    center   scale   at    intersection   with 
line. 


Method- 
so  that 
"length 
edge  or 


truck-loads  were  of  equal 
volume.  When  a  load  had  been 
dumped  the  operator  of  the 
table  stuck  the  looped  rod 
shown  in  Fig.  2,  into  the 
ground,  making  a  mark.  The 
machine  was  then  run  ahead 
until  the  pointer,  shown  un- 
der the  operator's  seat,  was 
directly  over  the  mark.  The 
table  was  then  in  position  to 
receive  another  truck-load. 

The  machine  was  made  on 
the  job,  using  two  wheels 
from  a  Fordson  tractor,  two 
Ford  truck  wheels,  a  Ford 
engine  and  radiator,  some  I- 
beams  for  a  frame,  and 
transmission  mechanism 
fashioned  of  parts  readily 
picked  up  about  a  garage 
and  a  second-hand  dealer's 
warehouse. 

The  builder  was  William 


54,  will  fall  upon  the  intersecting  line  passing  through 
the  indices  of  the  other  two  scales. 


Gravel  Trucks  Dump  From 
Traveling  Turntable 

ON  GRAVEL-ROAU  construction  in  Iowa  in  1921 
the  speed  in  unloading  trucks  was  increased  by  a 
job-devised  turntable  mounted  on  a  carriage.  Coming 
from  the  pit  Ford  trucks  ran  up  the  inclined  track  (Fig. 
1)  onto  a  turntable  mounted  as  shown  by  Fig.  2.  where 
they  were  turned  through  an  angle  of  180  deg.  and  then 
dumped  through  the  platform.  When  dumped,  the 
trucks  already  headod  in  the  proper  direction  shot  down 
the  incline  on  their  way  back  to  the  pit.  The  turntable 
was  rotated  by  power.  It  took  only  a  few  seconds  to 
turn  the  truck. 

Besides  acting  as  a  turntable  the  device  directed  the 
spacing  of  the  loads  and,  by  dragging  the  rear  cross- 
beam of  the  frame  over  the  dumped  piles,  cut  down 
their  peaks  and,  in  a  measure,  spread  the  gravel.     All 


FIG.    2.      TRACTIOX   TLT.-NTAULE    SPA' 

Roorda,  of  Roorda  Bros.,  Cherokee  County,  Iowa,  high- 
way contractors. 

British  Construction  Costs  Decline 

(London  Correspondence) 

The  latest  average  tenaers  for  the  construction  of 
dwellings  under  the  British  government  scheme  show 
that  a  house  costs  £496  as  against  £888  in  October,  1920. 
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For  Contractor  and  Average  Engineer 

Wood  Cabinet  for  Drafting  Supplies 

By  Arthur  M.  Shaw 

Consultir.j  Engineer,  New  Orleans,  La. 

IN  THE  accompanying  sketch  is  shown  a  case  which 
I  have  found  convenient  for  use  on  construction  jobs 
where  it  is  frequently  difficult  to  obtain  a  suitable 
container  for  drafting  supplies  such  as  detail  paper, 
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Front  tlevcrtlon 
DETAILS  OF  DliAtTING   SUPPLIES   CABINET 

tracing  cloth,  etc.  It  can  be  made  in  a  few  hours  by  a 
carpenter  and  ordinary  dressed  lumber  can  be  used.  It 
should  be  made  wide  enough  for  the  large-st-size  sheets 
of  paper  employed. 

It  is  not  necessary  to  remorve  any  of  the  roll.i  in 
order  to  take  off  the  required  amount.  The  loose  end 
is  pulled  out  the  required  length  and  the  finger  is  run 
over  the  paper  on  the  square  edge  of  the  shelf,  leaving 
a  mark  for  cutting.  A  ten-cent  paring  knife  is  sus- 
pended by  a  .string  on  the  inside  of  one  of  the  doors 
and  is  used  for  cutting  the  paper. 

The  50-yd.  roll  of  detail  paper  is  mounted  on  a  roller. 


Measuring  Tape  Marked  in  the  Field 

By  Kenneth  S.  Dodd 

Liverpool,  England 

rr  WAS  recently  found  necessary  to  drop  anchors 
In  the  River  Mer.sey,  in  England,  at  certain  points 
which  had  to  be  located  accurately  with  reference  to 
the  end  of  a  pier.  A  length  of  steel  wire  was  used  to 
give  the  distance  from  the  pier  to  the  position  of  the 
anchor.  At  the  shore  end,  where  the  wire  ran  over  a 
pulley,  a  weight  was  attached  to  give  a  constant  ten- 
sion and  dip.     The  length  of  wire  neces»ar>-  was  meas- 


ured on  shore  by  hanging  the  wire  between  two  point? 
the  required  distance  apart,  one  end  being  fixed. 

The  problem  was  to  mark  the  wire  in  such  a  waj 
that  it  would  stand  rough  usage. 

Strips  of  thin  tin-plate  were  cut  out  and  bent  around 
the  wire.  They  were  coated  on  their  inner  surfaces 
with  a  layer  of  "Tinol"  (a  paste  which  appears  to 
consist  of  ground-up  solder  and  a  flux).  The  flame  of  a 
match  supplied  sufficient  heat  to  melt  the  Tinol,  and 
it  was  found  that  the  strips  of  tin  showed  no  tendency 
to  loosen  even  though  the  wire  received  rough  handling. 


Heavy  Penstock  Part  Lowered  Down 
Incline  on  Cradle 

As  described  in  Engineering  News-Record,  March  23, 
L  p.  472,  the  penstock  for  the  recently-completed  Cari- 
bou hydro-electric  plant  in  California  is  for  a  part  of 
its  length  a  steel  pipe  on  an  incline  and  in  a  shaft.  All 
material  was  brought  to  the  site  on  the  upper  level 
approximately  1,500  ft.  above  the  power  house,  and 
lowered  down  the  68  deg.  narrow-gage  incline  built 
between  the  upper  and  lower  levels.  The  accompany- 
ing view  shows  how  a  17-ton  piece  of  the  penstock  was 
handled.  A  feature  of  this  lateral  pipe  is  the  cast- 
steel  elbow  on  the  top  side  of  the  60-in.  pipe,  to  which 
is  riveted  a  42-in.  section.  The  entire  piece  thus  re- 
duces  a  60-in.  penstock  to  two  42-in.  penstocks. 

The  piece  is  shown  just  entering  a  500-ft.  shaft  into 
which  all  penstock  lines  are  built.  The  piece  here 
shown  was  lowered  in  place  on  a  small  rigid  truck 
consisting  of  four  12-in.  wheels  connected  by  a  frame 
made  of  extra  heavy  wrought-iron  pipe.  A  double  set 
of  shackles — one  fastened  to  the  tinick  and  one  fastened 
to  the  penstock — was  used  to  lower  the  piece  into  posi- 
tion. A  plow-steel  cable,  \i  in.  diam.  connected  to  a 
powerful  slow-speed  hoist  was  used  for  the  work  of 
lowering. 
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Bascule  Door  for  Airship  Hangars 
Built  in  France 

SINCE  the  World  War  commercial  aviation  has  gained 
considerable  impetus  among  the  countries  of  Europe. 
The  construction  of  airdromes,  therefore,  has  become 
somewhat  of  a  problem  in  its  technical  details  and  not 
the  least  of  these  is  the  provision  of  doors  which  will 
allow  maximum  utilization  of  entrance  and  exit  space. 
There  has  recently  been  constructed  at  the  airdrome  of 
Villacoublay  near  Paris,  says  a  recent  issue  of  Le  Genie 
Civil,  four  hangars  measuring  35  m.  in  length  and  30 
m.  in  depth  (inside  measurement).  The  height  of  these 
hangars  is  8*  m.  from  floor  level  to  the  bottom  of  roof 
trusses.  The  conditions,  therefore,  which  confronted 
the  designers  of  the  hangars  were: 

1.  The  openings  for  which  doors  were  to  be  provided 
were  35  m.  x  8.5  m. ;  2.  the  door  frame  was  not  to  be 
placed  further  than  3  m.  from  the  front  of  the  hangar 
nor  more  than  9  m.  from  the  end  of  the  structure;  and 
3.  the  mechanism  supplied  was  to  permit  of  the  opening 
and  closing  of  the  door  within  5  min.  with  a  minimum  of 
personnel. 

The  door  finally  constructed  and  which  is  illustrated 


allow  the  easy  displacement  of  the  center  of  gravity  of 
the  door  system. 

This  entire  frame  is  set  upon  an  axis  supported  by 
well-braced  latticed  steel  column  supports  at  either  end 
of  the  hangar.  The  column  supports  are  strongly  but- 
tressed by  inclined  beams  and  both  beams  and  columns 
encased  solidly  in  masonry  footings. 

The  doors  are  operated  by  hand  Vi  inches  attached  to 
the  column  supports,  and  each  is  operated  in  a  circular 
geared  frame  bolted  to  the  girders.  The  doors  can  be 
operated  at  either  end  from  within  by  signals  to  the 
operators  of  the  hand  winches. 

When  raised  the  segmental  section  just  clears  the  ends 
of  the  roof  trusses. 

The  entire  contruction  is  quite  light :  The  roof  frames 
of  sheet  iron  weigh  4*  tons;  the  beams  and  stiflfeners 
7.3  tons.  This  makes,  for  a  closing  surface  of  297.5  sq.m., 
a  loading  of  40  kg.  per  square  meter.  The  door  and  its 
frame  girders  weigh  40  tons,  of  which  22  tons  is  the 
counterweight. 

Minnesota's  Highway  Dollar 

Graphs  showing  the  source  of  the  average  dollar 
expended  for  highway  work  in  Minnesota  have  been 


J" 
\ 
k 


Counfer^ei^      4^^^^^^^^,.^yy^yy^.yy^yy.^>y,J 


'lO.ISm >1 

Door  L.-.iClose.d 


Open 


END     ELEVATIONS     AND     HAL,F    t'RONT     ^EVATION     OF    HANGAR  EQUIPPEU  V?ITH  BASCUL.E  DOOR 


in  the  accompanying  sketch  is  a  circular  segmental 
frame  made  jf  sheet  iron,  1  mm.  in  thickness,  which 
incloses  completely  the  hangar  front.  This  segmental 
frame  is  stiffened  by  T-irons  following  the  circular 
form  of  the  door  shell,  and  by  five  horizontal  girders 
placed  as  shown  in  the  figure.  They  are  spaced  on  2-m. 
centers  and  are  slightly  longer  than  the  door  itself. 
They  are  designed  to  withstand  the  wind  pressure.  A 
system  of  cross-bracing  with  small  T-beams  assures  to 
the  segmental  frame  great  rigidity. 

At  the  ends  of  the  building  beyond  the  door  and  the 
co!umn  supports  of  the  roof  girders  are  set  two  frames 
made  of  lattice  steel  girders.  The  segmental  areas 
forming  the  door  itself  are  riveted  to  this  frame  which 
is  rigidly  braced.  The  ends  of  these  frames  are  extended 
beyond  the  axis  of  rotation  and  attached  thereto  are 
counterweights  which  put  in  equilibrium  the  entire 
structure.  The  counterweight  of  each  frame  is  inclosed 
in  a  metallic  box  which  has  a  certain  amount  of  lateral 
and  longitudinal  motion,  and  is  made  slightly  larger 
than  need  be  to  hold  the  counterweight  metal.  Into  this 
small  space  are  wedged  wooden  pieces  and  by  their  mix- 
ture with  the  cast-ii*on  molds  of  a  very  different  weight 


included  in  the  1921  report  of  the  state  highway  depart- 
ment. One  graph  shows  that  the  average  roads  dollar 
is  made  up  of  63  cents  of  road-  and  bridge-tax  funds, 
used  on  local  roads,  and  17  cents  of  motor  vehicle  taxes, 
8  cents  of  federal-aid  and  12  cents  of  county-reimburse- 
ment-bond money — the  three  trunk-fund  sources  of 
revenue.  Another  pictures  how  53  cents  of  the  average 
trunk  dollar  went  for  new  construction,  39  cents  for 
maintenance,  about  61  cents  for  equipment  and  less  than 
IJ  cents  for  general  administration  expense.  Of  the 
average  dollar  used  for  new  construction  on  trunk 
routes,  40  cents  went  into,  permanent  grades  to  make 
lasting  foundations  for  highway  surfacing  that  future 
traffic  may  demand,  17  cents  into  gi-avel  surfacing,  26* 
cents  into  paving,  and  the  remaining  16i  cents  for 
miscellaneous  items.  Eighty-two  cents  of  each  main- 
tenance dollar  was  paid  for  laboi-.  Men  and  teams  got 
43  cents  of  the  dollar,  against  28  cents  paid  men  and 
trucks.  In  addition,  laborers  took  6  cents  of  each 
average  dollar.  Other  items  making  up  the  dollar  were 
about  7  cents  for  gravel,  culverts  and  other  materials, 
about  10  cents  for  equipment  operation  and  less  than 
1  cent  for  unclassified  items. 
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State  of  Maine  To  Build  Modern  Pier 
in  Portland  Harbor 

C)NTRACTS  have  been  awarded  for  supplying  piles, 
for  dredging,  for  constructing  a  sea-wall  at  the 
shore  end  and  for  building  the  substructure  of  a  new 
public  pier  at  Portland,  Maine.  The  pier  will  be 
located  on  Commercial  St.  adjacent  to  Atlantic  Wharf 
of  the  Grand  Trunk  Ry.  Terminal  and  will  front 
directly  on  the  35-ft.  main  ship  channel.  It  will  be 
served  by  the  Grand  Trunk  Ry.,  and  by  the  belt  line 
of  the  Portland  Terminal  Co.,  which  connects  all  the 
railroads  entering  the  city. 

Present  plans  contemplate  a  length  of  1,000  ft.  and 
a  width  of  144  ft.  at  the  outer  end,  increasing  to  236 
ft.  just  beyond  the  present  end  of  Franklin  Wharf, 
and  increasing  still  further  toward  the  inner  end. 
Eventually  the  pier  will  be  320  ft.  wide  throughout 
its  length.  The  berth  adjoining  the  pier  will  be  35 
ft.  deep  at  mean  low  water  for  a  width  of  125  ft. 
and  the  berth  adjoining  Atlantic  Wharf  on  the  opposite 
side  of  the  slip  will  be  125  ft.  wide  and  30  ft.  deep, 
increasing  gradually  to  35  ft.  af  the  property  line. 
Berths  on  the  easterly  side  will  accommodate  two  trans- 
atlantic ships  and  those  on  the  westerly  side  at  the 
outer  end  will  care  for  coastwise  craft. 

As  far  as  the  outer  end  of  Franklin  Wharf  the  new 
pier  will  consist  of  a  concrete  deck  on  80  to  90  ft. 
creosoted  piles.  Over  this  portion  of  the  deck  will  be  a 
steel-frame  shed,  90  ft.  wide  and  two  stories  high  at 
the  inner  end  and  one  story  at  the  outer.  Between  the 
shed  and  the  edge  of  the  pier  will  be  a  standard-gage 
track  and  a  single  rail  for  future  installation  of  a 
gantry  crane.  Provision  will  be  made  also  for  cargo 
hoists  of  the  New  York  type.  On  the  westerly  side  of 
the  shed  will  be  several  standard-gage  tracks,  depressed 
so  that  car  floors  will  be  lever  with  the  shed  floor.  The 
tracks  and  adjoining  roadway  will  be  planked  or  paved 
to  permit  trucks  to  back  up  over  the  track  to  the  plat- 
form. 

At  the  outer  end  the  easterly  side  of  the  pier  will 
have  a  timber  deck  with  a  steel  and  wood  pier  shed  60 
ft.  wide  extending  from  the  end  of  the  steel  shed  to 
the  end  of  the  pier.  The  standard-gage  track  will  be 
continued  over  this  section  of  the  pier.  The  steel 
columns  of  the  shed  are  designed  for  the  later  installa- 
tion of  gantry  cranes. 

West  of  the  railroad  tracks  and  outside  the  limits  of 
the  present  Franklin  Wharf  will  be  built  a  wharf  with 
a  timber  deck  having  a  shed  similar  to  that  on  the 
ea.sterly  side  at  the  outer  end.  This,  being  for  coast- 
wise liners,  will  have  drop  gangways  with  inclined  dock 
elevators  for  handling  freight  to  and  from  coastwise 
vessels  having  side-ports. 

The  pier,  as  planned,  will  provide:  (1)  A  berth  and 
pier  shed  for  the  largest  trano.tlantic  .<<hips  that  will 
come  to  Portland,  with  grain-handling  facilities,  freight- 
handling  efjuipment,  and  passenger  accommodations. 
(2)  Berth  and  pier  shed  with  freight-handling  equip- 
ment for  smaller  tran.-^atlantic  ships  and  those  plying 
to  Pacific  ports.  (3)  Berth  and  pier  shed  for  New 
York  and  Philadelphia  coastwise  vessels.  (4)  Berth 
for  intra-harbor  vessels.  (5)  Existing  berth  and  pier 
shed  on  westerly  side  of  Franklin  Wharf  to  be  kept  for 
coastwise  service. 

The  state  legislature  has  approved  a  bond  issue  of 
$1,150,000  for  the  construction  of  the  pier.    Plans  and 


specifications  for  the  pier  sheds,  grading,  tracks  and 
other  facilities  are  now  being  prepared,  and  it  is  ex- 
pected that  the  new  pier  will  be  in  operation  early 
in  1923. 

Henry  F.  Merrill  is  chairman  of  the  Directors  of  the 
Port,  and  Fay,  Spofford  and  Thorndike  of  Boston  are 
consulting  engineers. 


Many  Features  Contained  in  Highway 
Maintenance  Truck 

MEANS  for  carrying  through  practically  every 
operation  required  in  the  repair  of  any  sort  of 
highway  are  combined  in  a  new  highway  maintenance 
motor  truck  which  is  being  given  a  trial  by  the  Board 
of  Supervisors  of  Kern  County,  Cal. 

The  truck  carries  the  following  main  equipment:  (1) 
An  air  compressor;  (2)  an  air  receiver  fitted  with  a 
safety-valve,  gage,  200  ft.  of  1-in.  hose,  and  connec- 
tions; (3)  combination  material  bins  with  space  for 
1,000  lb.  of  cement,  1  cu.yd.  sand,  and  2  cu.yd.  of  gravel 
or  rock;  (4)  a  150-gal.  water  tank;  (5)  a  concrete 
mixer;    (6)    a  centrifugal  pump;    (7)    a  power-driven 


NOVEL   HIGHWAY   MAINTENANCE  TRUCK 

nigger-head  winch;  (8)  50-gal.  tank  fitted  with  gas 
burners  for  heating  road  oil;  (9)  a  pressure  oil  dis- 
tributor with  nozzle  and  hose;  (10)  a  paint-spray  outfit 
with  hose  and  connections;  (11)  a  pneumatic  jack- 
hammer  with  a  set  of  chisels,  tampers,  etc.;  (12)  a 
pneumatic  post-hole  digger  and  connecting  hose;  (13) 
a  grading  plough  and  road  drag;  (14)  a  wheelbarrow; 
(15)  a  10-ton  jack  and  bracket;  (17)  200  ft.  of  1-in. 
manila  rope;  (17)  25  ft.  of  tow  chain;  (18)  .stencils  for 
miscellaneous  lettering;  and  (19)  the  following  miscel- 
laneous tools  and  equipment — three  shovels,  two  picks, 
one  large  sledge,  two  crowbars,  ten  red  lanterns,  ten 
"At  Work"  signs,  and  ten  red  flags. 

The  air  compressor  is  driven  by  a  belt  from  the  for- 
ward drive  shaft  and  the  concrete  mixer  by  an  auxiliary 
shaft  from  the  transmission.  The  concrete  materials 
are  fed  by  gravity  from  all  the  bins  to  the  mixing  apron 
through  hand-operated  gates.  Water  from  the  tank  can 
be  withdrawn  either  by  gravity  or  pressure.  The  road 
plough  and  drag  when  in  use  are  attached  to  an  exten- 
sible steel  boom  fitted  to  the  front  end  of  the  truck. 
The  truck  also  contains  a  draw-bar  attachment  for 
hauling  trailers. 

The  multiplicity  of  uses  to  which  this  truck  may  be 
put  is  obvious.  It  was  designed  by  the  Fageol  MotOTS 
Co„  Oakland,  Cal. 
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A  Proposed  Uniform  Law  for  Land  Reclamation  by  Drainage 

An  Explanation  and  Complete  Digest  of  a  Suggested  General  Drainage  Law  For  State  Enactment 
Together  With  an  Abstract  of  Existing  Laws 

By  Jacob  A.  Harman 

Consulting  Engineer,    Peoria,    111. 


Land  drainage  is  one  of  the  most  important  engi- 
neering and  economic  necessities  of  the  future 
but  its  necessary  development  is  being  retarded 
by  cumbersome  laws  or  by  absence  of  any  law 
which  permits  co-operative  action  of  those  bene- 
fited. Mr.  Harman,  in  his  extended  drainage  engi- 
neering practice  in  the  Mississippi  valley,  has  de- 
voted many  years  to  the  study  of  drainage  latvs 
and  has  prepared  the  text  of  a  state  law  which  is 


intended  to  promote  drainage  development  and  to 
make  it  more  attractive.  This  article  outlines  the 
current  situation  as  regards  drainage  laws,  states 
the  requirements  of  an  ideal  law  and  gives  in  ex- 
tended digest  the  clause  by  clause  contents  of  the 
laxv.  For  those  who  are  interested  further,  "Engi- 
neering Neivs-Record"  has  printed  the  full  text  of 
the  proposed  law,  copies  of  which  may  be  obtained 
by  addressinrj  this  office. — Editor. 


A  LARGE  part  of  the  most  fertile  agricultural  lands 
in  the  United  States  have  been  brought  to  their 
present  high  state  of  productivity  through  the  construc- 
tion of  works  for  protecting  the  land  from  overflow, 
removing  the  surplus  waters,  or  bringing  needed  water 
to  the  land  where  rainfall  is  too  small  or  is  not  well 
distributed  during  the  growing  season.  Individual 
landowners  working  independently  or  in  co-operation  can 
operate  in  a  limited  manner,  but  it  early  became  neces- 
sary to  provide  laws  for  the  organization  of  districts, 
representing  groups  of  landowners  and  having  taxing 
powers  and  the  right  of  eminent  domain. 

Private  corporations  organized  for  the  purpose  of  re- 
claiming swamp  and  overflowed  lands  in  the  humid 
regions,  and  particularly  for  irrigation  in  the  semi-arid 
regions  of  the  United  States,  have  operated  to  a  con- 
siderable extent,  but  their  experience  has  been  unsatis- 
factory in  so  many  instances  that  the  organization  of 
drainage  districts  and  of  irrigation  districts  as  political 
subdivisions  of  the  state,  with  taxing  powers,  is  now 
generally  recognized  as  the  sound  and  practical  method 
of  procedure.  The  demand  for  agricultural  land  in  the 
United  States  during  the  past  three  decades  has  brought 
about  the  development  of  new  systems  of  laws  for  re- 
claiming swamp  lands  and  for  irrigation  in  many  states, 
these  laws  having  procedures  fundamentally  the  same 
but  varying  greatly  in  detail. 

L     Development  of  Drainage  and  Irrigation  Laws 

Latvs  of  the  Central  States — Ohio,  Indiana  and  Illi- 
nois were  among  the  first  states  to  enact  workable 
drainage  laws  for  the  reclamation  of  wet  land.  Other 
central,  western  and  southern  states  have  followed 
the  principles  of  local  self-government  and  special 
taxation.  Many  of  these  states  have  two  or  more  dis- 
tinct and  independent  drainage  laws,  differing  in  details 
of  procedure  and  management.  In  some  states,  espe- 
cially Arkansas  and  Florida,  it  is  not  uncommon  to 
establish  drainage  districts  by  direct  legislation,  but 
most  states  have  general  laws  under  which  the  owners 
of  land  may  procure  the  organization  of  a  drainage 
district  and  thereafter  control  its  management  by  the 
selection  of  the  administrative  officers. 

In  many  states  the  drainage  laws  have  been  enacted 
within  the  past  ten  years.  The  Missouri  law  has  been 
used  to  a  greater  extent  as  a  model  than  the  older  laws 
of  Illinois  and  Iowa.     The  Missouri  form  of  law  pro- 


vides for  an  independent  municipal  corporation,  with 
officers  elected  by  the  land  owners.  These  officials  adopt 
plans,  manage  the  business  of  the  district,  and  levy 
and  collect  taxes,  subject  to  a  review  by  the  court  of 
the  amount  of  damages  and  the  equitable  distribution 
of  the  cost  based  on  benefits  to  be  derived  by  reason  of 
the  improvements. 

The  drainage  laws  of  Illinois  became  effective  about 
35  years  ago,  following  generally  the  older  laws  of 
Ohio  and  Indiana.  The  Iowa  laws  were  given  their 
present  form  about  15  years  ago,  following  the  Illinois 
"Farm  Drainage  Act"  method  of  taxation,  but  placing 
the  management  in  the  county  administrative  officers, 
instead  of  creating  a  local  political  subdivision  under 
the  control  of  landowners.  The  Missouri  drainage  laws 
were  put  into  present  workable  form  about  ten  years 
ago,  although  under  the  drainage  laws  previously  in 
force  in  that  state  many  drainage  districts  were  or- 
ganized beginning  20  years  ago.  The  conservancy  law 
of  Ohio  follows  in  the  main  the  principles  and  practices 
of  the  Missouri  law,  but  it  gives  broader  power  and 
defines  in  greater  detail  the  methods  of  procedure. 

A  Department  of  Conservation  was  authorized  by  the 
Indiana  legislature  in  1919.  In  February,  1921,  the 
Division  of  Engineering  was  added,  with  a  state  engi- 
neer who  is  directed  to  collect  data  and  make  computa- 
tions re  tive  to  drainage  works,  define  the  natural 
watershed  boundaries  and  advise  courts  and  other 
officers  relative  to  the  organization  plans  and  methods 
of  construction  of  drainage  districts.  In  its  present 
form  the  law  requires  that  the  advice  be  given  by  the 
state  engineer  upon  request  of  a  court,  or  of 
commissioners  or  a  landowner.  The  clerk  of  the  court 
or  commission  organizing  a  district  must  notify  the 
Conservation  Department  of  all  the  proceedings  for  the 
organization  of  the  district. 

This  law,  through  the  advice  and  co-operation  pro- 
vided for,  probably  will  have  'the  practical  effect  of 
giving  the  state  engineer  direct  control  of  drainage 
plans  but  apparently  fails  to  give  the  authority  to  ap- 
prove or  disapprove  plans  and  to  provide  for  the 
administrative  control  over  land  reclamation  works 
vested  in  the  state  engineer  of  Minnesota  and  of  many 
far  western  states.  The  advisory  functioiis  are  more 
fully  provided  for  in  the  new  Indiana  laws  than  in  any 
other  that  have  come  to  the  writer's  attention. 

Irrigation   ayid  Drainage — In   the  dry  or   semi-arid 
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regions,  where  land  reclamation  involves  irrigation  and 
drainage,  a  system  of  laws  has  been  developed  to  meet 
the  peculiar  situation  growing  out  of  the  necessity  of 
fixing  water  rights  for  irrigation  purposes  and  adminis- 
tering the  distribution  of  water.  Most  areas  of  land 
that  were  accessible  to  readily  available  supplies  of 
wai.er  were  developed  by  private  enterprise.  Irrigation 
became  a  national  question  many  years  ago  when  the 
Federal  Government  established  the  U.  S.  Reclamation 
Service  under  the  Department  of  the  Interior.  Public 
funds  are  appropriated  for  the  construction  of  irrigation 
works  and  the  federal  government  is  to  be  reimbursed 
by  the  sale  of  public  land  put  under  irrigation,  and 
by  the  collection  of  water  rentals.  Drainage  of  irri- 
gated lands  is  frequently  necessary  as  a  supplement 
to  irrigation. 

Ad  Valorem  and  Benefit  Taxes — Under  laws  provid- 
ing for  the  organization  of  districts  in  Texas  and 
Louisiana,  taxes  may  be  levied  for  flood  protection  and 
drainage  of  land  on  an  ad  valorem  basis,  or  on  the 
benefit  basis,  as  the  petitioners  may  desire.  Opinion 
has  favored  mainly  the  benefit  tax,  but  a  careful  study 
of  the  working  of  the  ad  valorem  tax  reveals  features 
of  merit. 

When  a  tax  is  levied  on  a  benefit  basis  in  a  drainage 
or  levee  district  the  lowe.st  lands,  probably  remote  from 
highways  and  .so  located  a.s  to  be  the  last  land  which  can 
be  developed  and  put  into  cultivation,  will  frequently 
receive  the  highest  tax  and  may  be  called  upon  to  pay 
the  interest  and  annual  installment  of  taxes  for  from 
two  to  five  years  before  the  land  can  be  put  into  cultiva- 
tion. Furthermore,  this  land  being  the  lowest,  carries 
the  greatest  hazard  in  case  of  partial  failure  of  the 
levees  to  protect  from  overflow  or  the  ditches  to  give 
effective  drainage.  Under  such  partial  failure,  this  low 
land  may  become  the  temporary  storage  reservoir  for 
draining  adjacent  lands  of  more  favorable  elevation. 

If  a  portion  of  this  burden  of  taxation  is  placed  upon 
the  district  on  an  ad  valorem  tax  basis  the  lands  of 
greater  value  and  utility  will  have  the  greater  part  of 
this  portion  of  the  tax.  Then,  when  the  landii  less 
favorably  situated  are  made  available  for  cultivation, 
the  annual  assessment  for  general,  state  and  county 
taxes,  and  consequently  for  annual  drainage  taxes,  will 
increa.se  with  the  value  and  availability  of  the  land.  In 
that  manner  such  land  will  pay  its  due  proportion  of  the 
"Cost  of  Reclamation." 

11.     Basic  Provisions  of  Ideal  Drainage  Law 

Distrirts  a.i  Political  Subdivision.'! — A  land  reclama- 
tion district  should  be  organized  and  recognized  under 
the  law  as  a  political  subdivision  of  the  state,  and  as 

I  such  should  be  -given  the  greatest  practicable  degree 
of  self-government.  The  state  legislature  should  enact 
the  laws  governing  the  organization  of  the  district 
and   the  general   conduct   of   the   business.     The   state 

^judiciary  should  interpret  the  laws.  The  district  com- 
missioners,  with  their  appointed  officers,  should  have 
full  control  of  the  administration  of  the  affairs  of  the 
district,  being  authorized  to  adopt  ordinances,  rules 
and  regulations  and  given  police  powers  to  enforce 
their  orders  by  their  appointed  oflicers. 

The  most  effective  and  economical  management  of 
land  reclamation  districts  cannot  be  obtained  by  placing 
the  management  under  the  officers  of  the  state,  or  some 
other  political  subdivision  of  the  state,   because  such 


officers  will  necessarily  consider  the  interests  of  the 
district  as  subordinate  to  the  state  or  the  other  political 
subdivision  for  which  they  are  primarily  chosen,  so 
that  political  considerations  entirely  foreign  to  the  in- 
terests of  the  land  reclamation  district  may  frequently 
influence  or  control  the  conduct  of  such  officers  in  the 
administration  of  the  district's  affairs. 

Govei-nment  May  Act  in  Advisory  Capacity — It  may 
be  well  for  the  federal  or  state  governments  or  both, 
to  maintain  engineering  organizations  with  advisory 
powers.  The  desirable  activities  may  be  expressed  as 
follows : 

The  government  should  collect  and  compile  engineer- 
ing, scientific  and  other  useful  data  and  information, 
and  promptly  upon  verification  of  accuracy,  make  them, 
available  to  the  public  without  waiting  for  a  critical 
analysis  or  the  promulgation  of  official  conclusions  or 
the  local  application.  By  this  course  much  original 
data  of  inestimable  value  now  buried  in  federal  and 
state  government  files  would  be  accessible  to  those  inter- 
ested, and  would  be  of  much  greater  use  in  the  advance- 
ment of  individual  and  public  enterprises. 

No  Federal  Funds  for  Private  Works — Federal  or 
state  aid,  control  and  management  and  even  initiative 
in  the  construction  of  works  tor  the  drainage  of  wet 
lands  has  been  advocated  in  recent  years  by  many 
writers  and  speakers.  But  it  would  seem  that  the  ex- 
periments in  government  control  of  business,  industrial 
and  agricultural  enterprises  which  succeeding  genera- 
tions repeat  have  about  reached  a  stage  that  should 
make  us  see  the  necessity  of  decentralizing  power  and 
authority  and  of  giving  greater  latitude  for  individual 
and  community  incentive  and  support.  The  reclamation 
or  improvement  of  privately  owned  lands  by  protection 
from  overflow,  by  drainage,  by  irrigation  or  a  combina- 
tion of  these  functions  cannot  be  a  proper  enterprise 
for  the  expenditure  of  public  funds,  and  centralized 
management  of  local  enterprises  is  contrary  to  the 
American  principle  of  local  self-government. 

Reclamation  of  government-owned  arid  lands  by  the 
Reclamation  Service  under  federal  oflicers  with  public 
funds  presents  an  altogether  different  question.  The 
general  public  represented  by  the  government  owns  the 
lands  which  are  developed  with  public  funds  and  the 
treasury  is  to  be  reimbursed  by  the  sale  of  lands  and 
collection  of  water  rents.  The  companion  propofsal  that 
either  the  federal  or  state  government  should  loan  or 
guarantee  the  funds  for  the  improvement  of  privately 
owned  wet  or  arid  lands  is  unsound  and  would  lead  to 
abuses  on  the  one  hand  and  to  stagnation  on  the  other. 

Federal  Land  Reclamation  Districts — On  the  other 
hand,  there  are  many  cases  where  the  land  that  should 
be  included  in  one  project  or  where  works  for  effective 
and  economical  reclamation  include  or  involve  territory 
in  two  or  more  adjoining  states.  Federal  laws  provid- 
ing for  the  organization  of  land  reclamation  districts 
by  the  owners  of  the  lands  affected  under  the  jurisdic- 
tion of  federal  courts  would  provide  for  such  cases. 

A  federal  law  for  the  organization  of  land  reclamation 
districts  embracing  land  in  adjoining  states  should  con- 
tain the  same  profvisions  as  a  state  reclamation  law. 
except  that  the  petition  should  he  filed  in  the  federal 
district  court  and  all  court  proceedings  usually  inci- 
dent to  the  organization  and  perpetuation  of  the  district 
should  be  had  in  that  court.  An  exception  would  be  the 
proceedings  for  condemnation  of  property,  which  should 
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be  under  the  laws  of  eminent  domain  in  the  state 
where  the  property  is  located. 

Such  a  federal  land  reclamation  district  law  should 
become  effective  in  any  state  upon  the  approval  by  the 
state  legislature  and  enactment  of  the  necessary  state 
laws  to  authorize  the  officers  of  the  federal  district  to 
exercise  the  necessary  powers  of  eminent  domain,  taxa- 
tion and  police. 

Local  Initiative — In  drainage  developments  the  eco- 
nomic law  of  supply  and  demand  is  the  only  safe  guide, 
and  the  useful  interpretation  of  the  need  of  reclamation 
of  more  lands  for  agricultural  purposes  may  safely  be 
left  to  the  enterprise  of  citizens  working  individually 
and  in  voluntary  co-operation  controlled  by  the  major- 
ity in  interest  in  each  enterprise.  It  is  essential, 
however,  to  provide  adequate  but  easily  interpreted 
laws  under  which  such  initiative  and  co-operation  may 
be  made  effective  and  at  the  same  time  may  protect  the 
property  and  interest  of  the  minority  and  of  the  in- 
vestor in  reclamation  securities.  The  federal  and  state 
governments  should  make  scientific  studies  of  the  prin- 
ciples necessary  for  the  successful  design  and  main- 
tenance of  such  projects  and  should  disseminate  all  the 
useful  information  thus  gathered. 

Reclamation  Bonds  as  Investments — The  market  for 
land  reclamation  bonds  could  be  extended  very  greatly 
if  the  state  laws  would  make  such  bonds  a  proper 
investment  for  trust  funds  when  approved  by  a  desig- 
nated state  officer,  but  submission  for  such  approval 
should  be  voluntary  on  the  part  of  the  officers  of  any 
district  issuing  bonds. 

Right  of  Taxation — The  control  of  the  flow  of  water 
in  order  to  prevent  floods  or  to  drain  or  irrigate  lands 
is  contrary  to  the  common  law  principles  of  riparian 
rights  and  of  dominant  and  servient  estates.  The 
courts,  therefore,  are  jealous  of  encroachment  on  these 
principles  and  it  has  usually  been  necessary  to  have 
a  specific  constitutional  provision  for  the  establishment 
of  land  reclamation  districts  in  any  state.  The  rights 
are  statutory  and  the  procedure  must  be  well  defined 
and  followed  with  painstaking  care. 

With  few  exceptions,  taxation  by  special  assessment 
proportional  to  the  benefits  received  has  been  the  basis 
of  raising  revenues,  and  this  method  of  taxation  has 
been  a  constant  cause  for  controversy  regarding  the 
constitutional  right  and  the  equity  in  the  application  of 
the  tax. 

Basis  of  Management  of  Districts — Two  schools  of 
thought  regarding  the  basis  of  management  and  control 
of  land  reclamation  districts  have  developed:  (1)  The 
reclamation  district,  whether  for  drainage,  irrigation  or 
flood  control,  is  an  independent  political  subdivision  of 
the  state,  entirely  within  the  control  of  the  owners  of 
land  or  of  the  legal  voters  within  the  district,  subject 
only  to  statutory  rights  and  limitations.  (2)  The 
establishment  of  the  district  and  its  management  and 
control  are  subject  to  the  approval,  or  under  the  direct 
supervision,  of  a  designated  state  or  county  official 
appointed  for  that  purpose,  or  an  ex-officio  officer  having 
other  duties.  Such  districts  may  be  organized  upon 
the  initiative  of  the  land  ovraers,  but  often  upon  the 
initiative  of  the  state  or  county  officers  having  control 
of  such  work.  Some  of  the  states  having  these  features 
of  state  control  are  California,  Louisiana,  Nebraska, 
Massachusetts,  Minnesota,  Montana,  Oregon,  Utah  and 
Wisconsin. 


The  tendency  in  recent  years  toward  centralized  gov- 
ernment control  of  public  and  semi-public  functions  and 
regulation  of  various  forms  of  enterprises,  is  in  oppo- 
sition to  local  self-government,  which  has  always  been 
a  fundamental  feature  of  the  American  system.  With- 
out undertaking  to  review  the  many  arguments,  it  is  a 
fair  and  safe  position  to  assume  that  in  all  governmental 
functions  the  central  government  should  be  limited  in 
its  authority  and  activity  to  the  safeguarding  of  per- 
sons and  property,  and  that  the  greatest  amount  of  local 
self-government  compatible  therewith  shall  be  sus- 
tained. By  observing  the  foregoing  principles,  the 
freedom  of  individual  and  community  will  be  encouraged. 

III.     Elements  of  Uniform  Reclamation  Law 

Progress  in  drainage  and  irrigation  would  be  facili- 
tated by  adequate  laws  providing  more  nearly  uniform 
and  more  readily  followable  methods  of  procedure  than 
now  exist.  The  accompanying  summary  of  a  proposed 
Uniform  Law  is  based  upon  the  initiative  of  the  land- 
owners and  provides  for  local  self-government.  Provi- 
sion for  approval  of  plans  or  the  administration  of  the 
works  by  state  officers  may  be  made  by  slight  alterations 
in  the  text.  The  phraseology  found  in  irrigation  and 
darinage  laws  has  been  liberally  used  and  this  will 
simplify  interpretation  in  the  light  of  the  decisions  of 
the  courts  on  present  laws. 

Outline  of  Legal  Procedure — The  proposed  uniform 
law  is  so  arranged  as  to  present  the  course  of  proceed- 
ings in  an  oi'derly  and  chronological  manner,  which  may 
be  followed  easily.  A  brief  outline  of  the  procedure  for 
the  organization  and  management  of  a  land  reclamation 
district,  as  given  below,  follows  in  general  the  best 
practice  in  many  states,  but  includes  some  features 
which  ai'e  new  and  others  which  are  found  in  very  few 
state  laws.  These  features  are  noted  more  fully  later  on. 

1.  Preparation  and  filing  of  a  petition  signed  by  owners 
of  land  requesting  organization  of  a  reclamation  district. 

2.  Appointment  by  the  court  of  a  competent  engineer  to 
make  an  investigation  and  to  report  in  a  general  way  on 
the  feasibility  of  the  project. 

3.  Notice  by  publication  to  all  property  owners  that  the 
petition  and  engineer's  report  are  on  file  and  setting  a  day 
for  the  hearing. 

4.  Hearing  by  the  court  of  landowners  petitioning  for  or 
against  the  organization  of  the  district. 

5.  Finding  by  the  court  whether  the  district  should  be 
organized  or  the  petition  dismissed. 

6.  Upon  the  organization  of  the  district,  appointment 
by  the  court  of  commissioners  who  may  be  recommended 
by  the  landowners. 

7.  Appointment  by  the  commissioners  of  an  engineer, 
secretary,  treasurer,  attorney  and  other  officers. 

8.  Preparation  of  a  "plan  of  reclamation"  by  the  engi- 
neer for  the  approval  of  the  commissioners. 

9.  Preparation  of  an  assessment  of  benefits  and  damages 
by  the  commissioners. 

10.  Filing  of  the  "plan  of  reclamation"  and  the  commis- 
sioners' assessment  with  the  court. 

11.  Notice  by  publication  to  all'landowners  that  the  "plan 
of  reclamation"  and  assessment  of  benefits  and  damages 
are  on  file,  and  that  on  a  day  set  the  court  will  consider 
and  determine  the  amount  of  damages  and  ratio  of  benefits 
that  will  result  to  each  tract  of  land.  If  "cost  of  reclama- 
tion," including  damages,  will  exceed  benefits,  plans  will  be 
referred  back  to  the  commissioners  and  unless  plans  are 
offered  which  will  cost  less  than  benefits,  the  district  will 
be  dissolved. 

12.  Upon  the  confirmation  of  the  assessment  of  benefits 
and  damages  the  commissioners  shall  proceed  to  levy  taxes, 
may  borrow  money,  issue  bonds  or  notes  therefor  and  COn« 
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struct  and  maintain  the  works  provided  for  in  the  "plan 
of  reclamation." 

13.  The  engineer  of  the  district  will  be  the  administra- 
tive officer  in  charge  of  the  construction  and  maintenance 
of  the  works. 

14.  The  commissioners  upon  proper  proceedings  may 
modify  the  "plan  of  reclamation"  and  may  extend  the 
boundaries  of  the  district  and  tax  any  lands  either  in  or 
outside  of  district  which  are  benefited. 

15.  Owners  of  adjacent  and  contiguous  lands  may  have 
their  lands  annexed  to  the  district  and  the  "plan  of  reclama- 
tion" may  be  modified  so  as  to  reclaim  their  land  under 
proceedings  similar  those  prescribed  for  the  organization 
of  the  district. 

IV.     Special  Features  in  the  Uniform  Law 

In  the  author's  draft  for  a  uniform  reclamation  law 
features  that  are  common,  and  well  established  by 
years  of  experience  in  many  of  the  states,  are  used  and 
an  effort  has  been  made  to  define  with  accuracy  and 
certainty  the  steps  necessary  in  the  procedure.  Of 
special  interest,  however,  are  some  features  which  are 
new  and  a  few  others  which  are  used  in  one  or  more 
states,  but  are  not  in  common  use.  These  features  ai-e 
explained  in  the  following  paragraphs : 

A.  Prelimina.ry  Proceedings  and  Eyigineer's  Report 
— Upon  the  filing  of  a  petition  of  10  per  cent  or  more 
of  the  landowners  asking  for  the  organization  of  a 
drainage  district,  the  court  will  appoint  an  engineer 
to  make  a  preliminaiy  survey  and  report,  with  approxi- 
mate estimates  of  cost,  and  no  notice  is  required  until 
the  engineer's  report  is  on  file.  (Sections  4  to  6.)  This 
makes  available  the  report  of  an  engineer  upon  the 
question  of  the  public  necessity  for  the  organization  of 
the  district  and  the  feasibility  of  a  plan  at  the  first 
public  hearing.  The  drainage  law  of  at  least  one  state 
(Arkansas)  now  follows  a  similar  proceeding  under  the 
general  drainage  law. 

In  the  majority  of  states  the  laws  provide  for  a  peti- 
tion, which  must  be  signed  by  some  number  of  land- 
owners, ranging  from  one  owner  to  a  majority  of  the 
landowners;  also,  when  the  petition  is  filed,  for  a  public 
hearing  upon  the  necessity  for  the  organization  of  a 
district.  All  landowners  may  be  heard,  either  for  oi' 
against,  but  under  this  plan  no  information  is  available 
to  the  court  except  such  as  may  be  offered  by  the  land- 
owners themselves,  or  such  engineers  as  they  may  indi- 
vidually employ  for  the  purpose.  There  is  obvious 
advantage  in  having  at  the  first  public  hearing  the 
benefit  of  the  report  and  tcitimony  of  an  engineer  ap- 
pointed by  the  court. 

B.  Preliminary  Expenses — In  most  of  the  states 
where  drainage  laws  have  been  effective  for  a  number 
of  years  no  satisfactory  provision  is  made  for  meeting 
the  preliminary  expenses.  In  some  states  no  provision 
is  made  for  obtaining  money  until  after  the  asse.'<s- 
ment  of  benefits  has  been  established,  and  the  interested 
landowners  either  must  furnish  money  to  pay  expenses, 
or  obtain  the  services  of  some  engineer  and  attorney 
willing  to  carry  the  expense  until  the  district  shall  have 
been  organized.  In  other  states  a  bond  is  required  to 
be  filed  by  the  petitioners  to  cover  the  expen.se  if  the 
petition  be  dismissed,  and  the  county  board  of  .super- 
visors, or  other  administrative  officers  of  the  county, 
are  required  to  advance  the  money  from  county  funds. 

The  Mi.s.souri  law,  and  the  laws  of  a  number  of  states 
which  have  followed  that  form  of  procedure,  provide 
for  the  levying  of  a  preliminary  tax  of  not  to  exceed 
•IfW-.  ppr  arr«'    *r,  be  used  for  the  pr''liniiii.irv  ••xiifnscs. 


If  the  district  is  finally  dissolved  upon  the  hearing  on 
the  assessment  of  benefits  and  damages,  no  other  tax  is 
levied.  The  Mississippi  law  provides  that  the  commis- 
sioners may  bori-ow  money  on  notes  or  other  interest- 
bearing  obligations  for  preliminary  expense,  and  if  the 
district  is  not  organized  they  may  levj'  a  tax  either  upon 
an  acre  or  ad  valorem  basis  upon  all  the  lands  included 
within  the  petition.  In  all  states,  any  expense  incident 
to  the  organization  of  the  district  may  be  paid  from  the 
taxes  upon  the  assessment  of  benefits,  when  approved. 
In  the  author's  draft  of  a  uniform  law  the  Missis- 
sippi method  has  been  used,  with  the  added  provision 
that  the  notes  or  obligations  for  preliminary  expense 
shall  be  drawn  for  a  period  of  not  more  than  three 
years,  and  that  taxes  shall  be  levied  to  meet  the  matur- 
ities of  these  obligations,  whether  the  assessments  of 
benefits  shall  have  been  completed  or  not  (Section  7). 
This  pro^'ision  is  made  to  meet  a  condition  of  delay 
which  often  occurs  in  the  organization  of  a  drainage 
district.  Owing  to  opposition  that  develops  or  to  the 
lapse  of  interest  on  the  part  of  the  petitioners,  the  final 
steps  for  levying  taxes  upon  benefits  and  raising  money 
are  delayed  in  many  cases  for  a  number  of  years,  but 
no  adequate  provision  is  made  for  the  retirement  of 
the  obligations  incurred,  thus  working  a  hardship  on 
those  who  have  furnished  the  services,  and  in  some  cases 
actually  defeating  the  organization  of  the  district. 

C.  Method  of  Taxation — The  usual  and  almost  uni- 
versal method  of  taxation  for  land  reclamation  districts 
is  by  special  assessment  on  the  lands  benefited.  In 
Texas  and  Louisiana  provision  is  made  by  separate  laws 
in  each  state  for  the  raising  of  funds  for  reclamation 
districts,  either  by  general  taxation  or  by  special 
assessment.  In  some  districts  in  these  states  the  pro- 
moters have  made  use  of  both  methods  of  taxation, 
but,  so  far  as  observed,  ihere  is  no  reclamation  law  in 
any  state  which  provides  for  the  combination  of  both 
methods  under  the  same  organization  and  proceeding. 

Recognizing  that  there  are  some  distinct  benefits  and 
equities  which  can  be  realized  by  the  use  of  the  ad 
valorem  tax  in  reclamation  districts,  the  uniform  law  is 
drawn  so  that  either,  or  both,  methods  of  taxation  may 
be  adopted  in  accordance  with  the  wishes  of  the  owners 
of  land  within  the  district,  subject  to  the  approval  of 
the  court  having  jurisdiction. 

D.  Number  of  Commissioners — There  are  usually 
three  or  five  commissioners,  supervisoi^s  or  directors 
in  the  government  board  of  the  district.  This  number 
of  officers  is  sufficient  to  give  local  representation  in 
a  district  of  any  ordinary  size.  But  it  occurs  occa- 
sionally that  a  district  includes  lands  in  a  number  of 
counties.  In  such  cases,  in  order  to  provide  local  rep- 
resentation, a  larger  number  of  commissioners  should 
be  provided  for.  In  the  propo.sed  uniform  law  the 
normal  number  of  three  is  required,  with  one  additional 
commissioner  for  each  county  when  the  district  includes 
lands  in  more  than  one  county,  and  the  owners  of  land 
in  each  county  are  given  the  right  to  choose  or  nominate 
the  commissioner  who  shall  represent  them  (Section  8). 

E.  Engineer  and  Attorney  as  Officers — In  most  states 
the  law  provides  for  employment  of  an  engineer  and  an 
attorne.v  by  the  commissioners,  but  in  a  few  states  they 
are  treated  as  officers  of  the  district.  This  latter  plan 
is  embodied  in  the  uniform  law.  a.s  l>eing  both  logical 
and  desirable   (Section  8). 

F.  Powers  of  the  Commissioners — The  powers  of  the 
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commissioners  are  set  out  in  much  more  detail  than  is 
generally  the  case  in  a  drainage  law  or  irrigation  law. 
In  this  respect  the  uniform  law  follows  very  closely  to 
the  provisions  of  the  Ohio  conservancy  act  (Section  10). 
G.  General  Taxes  Not  To  Be  Increased — Landowners 
frequently  feel  that  a  great  injustice  is  done  by  the 
state  and  county  taxing  officers  who  usually  raise  the 
assessed  valuation  of  reclaimed  land  to  correspond  to 
the  values  which  are  created  by  the  works,  notwith- 
standing the  fact  that  the  owners  must  pay  the  amount 
of  taxes  necessary  to  create  this  increase  in  value.  In 
other  words,  the  owner  is  taxed  to  create  a  value  and 
then  is  also  taxed  upon  that  value  before  he  really  ac- 
quires the  ownership  of  it.  In  the  uniform  law  it  is 
provided  that  no  increase  of  valuation  shall  be  made  for 
general,  state  and  county  taxation  purposes  due  to 
benefits  received  from  the  reclamation,  except  as  the 
reclamation  taxes  are  paid  by  the  owner  (Section  15). 

H.  Abandonment  of  District  Proceedings — It  is  one 
of  the  fundamental  provisions  of  all  reclamation  laws 
that  at  some  stage  of  the  proceedings  there  shall  be  a 
finding  by  the  court,  or  organizing  authority,  as  to  the 
relation  between  the  benefits  which  will  accrue  from  the 
carrying  out  of  the  "plan  of  reclamation"  and  the  cost 
thereof.  If  the  benefits  will  exceed  the  cost,  the  district 
will  be  organized,  or  the  proceedings  continued  looking 
to  organization,  as  the  case  may  be.  But  if  the  benefits 
are  less  than  the  cost,  then  the  proceedings  must  be 
dismissed  and  the  district  abandoned. 

In  the  author's  uniform  law  it  is  provided  that  if 
the  court  shall  find  that  the  benefits  to  be  received  from 
the  "plan  of  reclamation"  submitted  by  the  commis- 
sioners would  be  less  than  the  cost  of  reclamation,  the 
matter  shall  be  referred  back  to  the  commissioners  by 
the  court,  whereupon  the  commissioners  may  revise 
their  "plan  of  reclamation"  and  recast  the  correspond- 
ing benefits.  It  is  provided,  however,  that  if  no  benefits 
are  approved  by  the  court  within  five  years  from  the 
time  of  the  first  filing  of  the  "plan  of  reclamation"  and 
assessment  of  benefits  by  the  commissioners,  the  court 
shall  then  dismiss  the  proceedings  and  liquidate  the 
affairs  of  the  district. 

I.  Simplifying  Procedure  for  Changes  in  Plans- — 
Under  the  laws  of  many  of  the  states  even  minor 
changes  in  plans  require  cumbersome  court  proceed- 
ings. In  the  uniform  law  an  effort  has  been  made  to 
provide  for  minor  changes  in  details  of  construction, 
which  will  not  affect  the  benefits  which  the  "plan  of 
reclamation"  will  give,  without  invalidating  the  assess- 
ment or  requiring  a  hearing  by  the  court  on  such  minor 
changes.  Such  changes  would  be  made  or  ordered  by 
the  commissioners  upon  the  recommendation  of  the 
engineer  (Section  14). 

/.  Progressive  Construction  and  Taxation — In  the 
uniform  law  provision  is  made  for  taxing  a  portion  of 
the  land  in  a  district  for  a  portion  of  the  work  which 
will  give  special  benefits  to  that  land,  and  thereby  make 
a  progressive  development  and  taxation.  This  obviates 
the  necessity  in  many  instances  of  organizing  sub- 
districts  for  local  improvements,  and  distributes  the 
■  taxation  temporarily  where  the  benefits  will  apply  until 
the  "plan  of  reclamation"  is  completed  and  the  entire 
area  taxed,  as  provided  in  the  assessment  of  benefits 
(Section  31). 

In  all  of  the  reclamation  laws  it  is  contemplated  that 
a  definite  "plan  of   reclamation"   shall   be  made   and 


completed  with  the  least  possible  delay,  and  all  lands 
taxed  in  accordance  with  the  benefits  based  upon  the 
completed  plan.  In  the  larger  districts  it  often  requires 
from  three  to  six  years  to  complete  the  work,  so  that  the 
usual  method  of  taxation  places  the  burden  upon  some 
lands  long  before  any  benefits  can  be  realized,  while 
other  lands  receive  full  benefits  much  earlier. 

K.  Payments  of  Deferred  Taxes — Under  the  laws  of 
many  states  provision  is  made  for  the  payment  of  taxes 
before  bonds  are  issued,  thereby  relieving  the  owners 
of  the  lands  for  which  taxes  have  been  paid  from  fur- 
ther taxation  for  the  retirement  of  such  bonds.  In 
Iowa  provision  is  made  also  for  the  payment  of  the 
entire  tax  on  any  tract  of  land  before  the  maturity  of 
bonds  and  for  calling  in  the  bonds. 

In  the  uniform  law  provision  is  made  for  the  payment 
of  deferred  taxes,  either  before  or  after  the  bonds  have 
been  issued,  and  providing  for  retiring  the  bonds.  The 
rights  of  the  owner  of  the  bonds  are  protected  by  pro- 
viding a  premium  and  advance  payment  of  interest  on 
all  bonds  that  are  retired  in  advance  of  their  maturity 
(Section  40). 

L.  Old  Districts  Coming  Under  the  Uniform  Law — 
A  provision  in  the  uniform  law  makes  it  necessary  for 
all  active  existing  districts  to  come  under  the  provision 
of  this  law  whenever  such  districts  desire  to  levy  addi- 
tional taxes  or  extend  their  works,  but  this  provision 
safeguards  all  of  the  rights  and  obligations  previously 
acquired  by  such  districts.  This  method  of  bringing 
existing  districts  under  the  uniform  law  is  suggested 
in  preference  to  undertaking  to  redraft  existing  drain- 
age laws  so  as  to  place  all  these  districts  under  the 
provision  of  the  uniform  law.  It  is  considered  that  this 
method  of  procedure  will  be  more  acceptable  to  those 
who  may  feel  that  they  have  vested  rights  under  exist- 
ing laws   (Section  58). 

M.  Annexation  of  Outside  Lands — Provision  is  made 
for  annexation  of  lands  by  the  commissioners  when 
adjacent  lands  will  be  benefited  by  the  works  necessary 
to  be  constructed  for  the  district.  The  district  may 
also  be  extended  by  a  petition  signed  by  owners  of  land 
within  the  district,  together  with  the  owners  of  lands 
adjacent  thereto,  thus  recognizing  the  community  in- 
terest between  the  owners  of  land  within  and  without 
the  district  (Section  20). 

N.  Tax  for  Maintenance  of  Works — Neglect  of  main- 
tenance of  drainage  works  is  due  frequently  to  lack  of 
funds.  In  the  proposed  uniform  Liw  an  annual  tax  is 
provided  for  the  maintenance,  operation  and  repair  or 
enlargement  of  the  works  of  the  district   (Section  33). 

V.     Digest  of  Proposed  Law 

The  following  digest  of  the  proposed  Uniform  Drain- 
age Law  gives  its  principal  features  in  general  terms, 
-section  by  section: 

1.  Definition  of  words  and  phrases  used  in  the  law. 

2.  Purpose — The  purpose  of  a  land  reclamation  district 
is  general  flood  prevention,  drainage  and  irrigation  of 
agricultural  lands  and  the  protection,  control  and  distribu- 
tion of  water  supplies. 

3.  Court — The  court  having  jurisdiction  of  the  organiza- 
tion of  a  land  reclamation  district  is  defined  and  its  duties 
are  prescribed. 

4.  Petition — Ten  per  cent,  or  more,  of  the  owners  of  any 
contiguous  body  of  land  may  petition  for  the  organization 
ot  a  land  reclamation  district. 

5.  Engineer  Appointed — When  a  petition  is  filed,  the 
court  is  to  appoint  an  engineer  to  make  a  preliminary 
survey,   report   the   boundaries   which   the   district   should 
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have,  describe  the   proposed   reclamation   works   and   give 
an  approximate  estimate  of  cost. 

6.  Public  Hearing — When  tha  engineer's  report  is  filed, 
the  clerk  of  the  court  is  to  give  notice  to  all  persons  whose 
property  will  be  affected,  and  the  court  will  order  a  hearing. 
If  it  should  be  found  at  such  hearing  that  one-third  of  the 
owners  owning  half  of  the  land,  or  half  of  the  owners 
owning  one-third  of  the  land,  have  petitioned  for  the 
organization  of  the  reclamation  district,  the  court  will 
organize  the  district  without  further  consideration.  Con- 
versely, if  objections  should  be  filed  signed  by  one-third 
of  the  owners  representing  a  majority  of  the  land,  or  a 
majority  of  the  owners  representing  one-third  of  the  land, 
then  the  court  will  dismiss  the  petition  without  further 
consideration  and  will  levy  a  tax  on  all  the  lands  covered 
by  the  petition  to  pay  the  expenses  incurred  in  connection 
with  the  proceedings. 

7.  Preliminary  Expense — Money  shall  be  provided  for 
the  preliminary  expense  by  note  issued  by  the  court,  which 
shall  be  paid  from  taxes  against  the  land  proposed  to  be 
organized  into  a  drainage  district,  or  from  the  taxes  of 
the  district  after  it  has  been  organized. 

8.  Commissioners — The  court  shall  appoint  three  com 
missioners,  who  may  be  selected  by  the  owners,  and  if  the 
district  includes  lands  in  more  than  one  county  there  shall 
be  an  additional  commissioner  for  each  county  so  that 
there  may  be  local  representation.  The  commissioners 
v/hen  first  appointed  will  be  for  one,  two  or  three  years, 
respectively,  and  their  successors  will  be  appointed  by  the 
court  upon  a  petition  of  a  majority  of  owners  of  land  in 
such  district.  When  the  commissioners  are  appointed  and 
have  qualified,  they  shall  organize,  elect  a  president  from 
their  own  number,  a  secretary  who  may  or  may  not  be  a 
commissioner,  and  a  treasurer,  who  cannot  be  a  commis- 
sioner. They  shall  also  elect  as  officers  of  the  district  a 
district  engineer  and  an  attorney,  and  shall  determine  the 
salaries  of  the  respective  officers. 

9.  Sureties — Sureties  shall  be  furnished  by  the  officers 
of  the  district,  and  by  all  contractors. 

10.  Commissioners'  Authority — Commissioners  are  given 
entire  control  over  the  appointment  of  officers,  the  prepara- 
tion of  plans  and  the  construction  and  maintenance  of  the 
work;  also  the  authority  to  levy  and  collect  taxes  in  accord- 
ance with  the  decree  of  the  court. 

11.  Compenjiation--  The  compensation  of  the  commis- 
sioners shall  be  $5  per  day  for  time  actually  engaged,  and 
they  shall  be  reimbursed  for  actual  and  reasonable  travel- 
'ng  and  living  expenses  while  engaged  upon  the  work. 

12.  Liability  of  Officers  for  Damages — The  commission- 
•  r.s  and  other  officers  of  the  district  shall  not  be  liable  to 
any  landowner  for  any  damages  which  may  occur  from 
entering  upon  the  property  while  in  the  pursuit  of  their 
respective  duties. 

13.  Liability  of  Covtractors  for  Damages — Contractors 
•wid  their  employees  shall  have  the  right  to  pass  over  the 
land  in  the  district,  and  shall  not  be  liable  for  any  damages 
to  any  private  property  when  acting  within  their  duties 
and  upon  the  right-of-way  provided  by  the  district,  but 
may  be  liable  for  damages  to  property  not  controlled  by 
the  district. 

14.  Plan  of  Reclamation — The  district  engineer  shall 
prepare  a  "plan  of  reclamation"  for  the  approval  of  the 
board  of  commissioners.  The  "plan  of  reclamation"  may 
be  amended  or  changed.  When  such  change  is  fundamental, 
or  change.^  the  relation  of  the  benefits  to  any  tract  of  land, 
■  hearing  shall  be  given  before  the  court  for  readjustment 
of  the  benefits  and  damage*.  But  modifications  of  details 
which  do  not  change  the  effect  of  the  plan  may  be  made 
by  the  comnils.><ionf  rs  upon  the  rpcommcndation  of  the  engi- 
neer, without  submitting  the  same  to  the  court  for  approval. 

15.  Assritsmpnt  Roll — The  commissioners  i<hall  appraise 
the  benefits  and  damages  and  prepare  asnossment  roll  for 
the  approval  of  the  court,  and  when  the  assessment  of  bene- 
fits has  been  conformed  by  the  court  it  shall  be  a  basis  for 
taxation  for  the  raising  of  revenues  for  the  ronstrurtion 
and  maintenance  of  the  work  and  for  thf  payment  of 
obligations  of  the  district. 


16.  Assessments  —  Benefits  may  be  assessed  to  lands 
which  have  not  been  included  in  the  original  assessment 
when  such  lands  are  or  will  be  benefited  by  the  works  of 
the  district,  or  additional  benefits  may  be  assessed  over 
the  entire  district  when  the  amount  of  such  benefits  is  not 
sufficient  to  pay  the  "cost  of  reclamation." 

17.  Hearing  of  Objections — When  the  "plan  of  reclama- 
tion" and  the  commissioners'  assessment  of  benefits  and 
damages  are  filed,  notice  shall  be  given  to  all  interested 
landowners  of  the  date  when  the  court  will  hear  objections 
to  the  assessment. 

18.  Decision  of  Court — The  court  shall  hear  all  objec- 
tions that  may  be  made  to  the  assessment  and  shall  call  a 
jury  for  the  determination  of  damages  which  cannot  be 
adjusted  by  the  commissioners.  The  court  shall  determine 
if  the  benefits  in  the  aggregate  will  equal  or  exceed  the 
cost  of  construction,  which  includes  all  damages  and  other 
expenses  and,  if  so,  shall  order  the  confirmation  of  the 
assessment.  But  if  the  cost  will  be  more  than  the  benefits 
the  court  shall  refuse  to  confirm  the  assessment  and  refer 
the  matter  back  to  the  commissioners  for  further  action. 
If  no  assessment  is  confirmed  within  a  period  of  five  years 
the  court  shall  dismiss  the  proceedings  and  levy  a  tax  to 
pay  all  obligations  of  the  district. 

19.  Correction  of  Errors — Any  errors  or  omissions  not 
in  proceedings  may  be  corrected  without  invalidating  the 
proceedings  as  to  those  parties  not  affected  by  the  errors. 

20.  Annexation  of  Other  Lands — Any  body  of  land  con- 
tiguous to  a  land  reclamation  district  may  be  annexed 
thereto  upon  petition  of  10  per  cent  of  the  owners  thereof, 
and  the  proceedings  for  the  annexation  are  similar  to  those 
for  the  organization  of  a  drainage  district. 

21.  Sub-Districts — Sub-districts,  or  an  independent  dis- 
trict, may  be  organized  in  any  Land  Reclamation  district 
for  construction  of  needed  improvements  of  a  local  char- 
acter when  not  provided  for  in  the  existing  "plan  of 
reclamation."  The  organization  of  the  sub-district  follows 
the  same  general  method  as  the  organization  of  a  land 
reclamation  district,  except  that  the  officers  of  the  existing 
district  shall  be  ex-officio  officers  of  the  sub-district. 

22.  Taxing  in  More  Than  One  District — Land  may  be 
taxed  in  more  than  one  district  to  the  extent  that  benefits 
are  furnished  by  the  "plan  of  reclamation"  of  each  district. 

23.  Consolidation  of  Districts  —  Two  or  more  land  rec- 
lamation districts  may  be  consolidated  when  10  per  cent 
or  more  of  the  owners  of  land  in  such  districts  petition 
therefor,  the  proceedings  to  be  in  all  respects  similar  to 
those  for  the  organization  of  a  land  reclamation  district. 

24.  Connections  with  District  Works — Any  person  own- 
ing land  may  connect  the  same  with  the  works  of  any 
land  reclamation  district  in  which  such  land  is  located, 
under  the  rules  and  regulations  established  by  the  commis- 
sioners. If  any  persons  connect  works  of  any  kind  from 
lands  outside  the  district  with  the  works  of  such  district, 
they  shall  be  considered  to  have  voluntarily  annexed  such 
land  or  property  to  such  district,  and  such  land  or  property 
shall  thereafter  be  subject  to  taxation,  as  if  originally 
included  in  the  district. 

26.  Appeals — Appeals  may  be  made  from  the  decisions 
of  the  court  on  the  matter  of  damages,  but  no  appeal  shall 
be  taken  from  the  decision  of  the  court  op  the  matter  of 
benefits.  The  appeal  shall  not  act  as  a  supersedeas,  but 
the  commissioners  may  proceed  by  depositing  the  amount  of 
damages  allowc<l  by  the  lower  court  and  take  the  property. 

2fi.  Change  nf  Wniir  —  No  change  of  venue  shall  be 
taken,  except  when  the  judge  of  the  court  in  which  the 
petition  is  filed  is  disqualified  under  the  provisions  of  the 
general  statute  relating  to  changes  of  venue  in  civil  cases. 
Whenever  such  disqualification  occurs,  the  judge  of  such 
court  shall  call  some  other  judge  to  sit  in  his  place. 

27.  Dinlrict  ns  n  Cnrpnrntion — A  land  reclamation  dis- 
trict shall  continue  a  political  sub-division  of  the  state  as  a 
municipal  corporation,  unless  dissolved  by  the  court  upon 
the  petition  of  two-thirds  of  the  owners  of  real  property, 
owning  not  less  than  two-thirds  of  the  area  of  such  dis- 
tricts. 

2H.    Preliminary  Tnren — Preliminary  taxes  shall  be  levied 
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to  meet  the  obligations  of  the  district  and  preliminary 
expenses  when  such  obligations  mature,  without  waiting 
for  the  collection  of  taxes  from  the  establishment  of  bene- 
fits. The  preliminary  obligations  of  the  district  may  run 
for  a  period  of  not  to  exceed  three  years  from  the  date 
of  their  issue. 

29.  Taxes  for  Cost  of  Works — After  the  confirmation 
of  the  assessment  of  benefits,  the  commissioners  shall  levy 
taxes  for  the  "cost  of  reclamation"  either  as  a  whole  or  in 
installments.  The  taxes  or  installments  thereof  shall  draw 
interest  at  the  rate  of  6  per  cent  per  annum,  payable 
annually,  until  such  taxes  are  paid. 

30.  Bonds— The  commissioners  may  divide  the  taxes  into 
installments  and  sell  bonds  in  anticipation  of  the  collection 
of  the  taxes  to  secure  the  necessary  funds  to  pay  the 
"cost  of  reclamation." 

31.  Pro-rating  of  Taxes — When  the  construction  of  the 
work  will  require  such  a  length  of  time  that  some  portions 
of  the  district  may  obtain  benefits  long  before  other  por 
tions  will  be  reached,  the  taxes  may  be  pro-rated  from  year 
to  year  by  the  commissioners,  with  the  approval  of  the 
court,  in  relation  to  the  benefits  which  will  result  from  the 
work  being  done.  The  commissioners  may  outline  a  pro- 
gram of  progressive  construction  and  taxation  to  equitably 
distribute  the  collection  of  taxes  in  relation  to  the  benefits 
as  they  may  accrue  to  the  lands  of  the  district.  When 
work  under  the  "plan  of  reclamation"  is  finally  completed 
the  taxes  shall  be  so  adjusted  that  each  tract  of  land  shall 
ha\e  been  taxed  in  the  ratio  of  the  benefits  originally 
established  by  the  court. 

32.  Additional  Taxes — The  commissioners  may  make  ad- 
ditional tax  levies  from  time  to  time  to  pay  the  "cost  of 
reclamation"  or  to  meet  the  obligations  of  the  district. 
But  no  property  shall  be  taxed  in  excess  of  its  benefits  or 
to  an  amount  which  would  be  greater  than  its  ratio  of 
benefits  to  other  lands. 

33.  Maintenance  Taxes — The  maintenances  taxes  may 
be  levied  from  year  to  year  not  to  exceed  10  per  cent  of  the 
amount  previously  expended  from  the  "reclamation  funds." 

34.  Tax  Roll — The  commissioners  shall  prepare  a  tax 
roll  each  year  providing  funds  for  the  payment  of  bonds 
and  other  obligations  which  mature,  pnd  the  interest 
thereon,  and  also  for  maintenance  taxes. 

35.  Taxes  as  Liens — Taxes  levied  upon  lands  and  other 
property  become  liens  and  collectable  from  and  after  the 
date  that  general,  state  and  county  taxes  are  due. 

36.  Prepayinent  of  Taxes — Any  person  may  pay  the 
full  amount  of  his  reclamation  tax  before  the  bonds  are 
issued  and  thereafter  be  exempt  from  taxation  for  the 
payment  of  such  bond  issue  and  the  interest  thereon. 

37.  Tax  Collection — The  commissioners  shall  provide  for 
the  collection  of  taxes  by  delivering  a  tax  roll  to  the  county 
collector  and  require  the  collector  to  furnish  adequate  bonds. 

38.  Tax  Penalties — Taxes  remaining  unpaid  on  Dec.  31 
of  any  year  shall  thereafter  be  delinquent  and  shall  bear  a 
penalty  of  2  per  cent  per  month  from  the  date  of  delin- 
quency and  until  paid. 

39.  Tax  on  Subdivision — The  collector  of  taxes  may 
receive  the  taxes  on  a  portion  of  a  tract  which  has  been 
subdivided  or  sold  only  when  the  deed  of  transfer  shows 
the  relative  amount  of  tax  which  is  to  attach  to  each  por- 
tion of  the  tract  so  divided  and  approved  by  the  commis- 
sioners. 

40.  Deferred  Taxes — Any  landowner  may  pay  his  de- 
ferred taxes  in  full  and  have  the  amount  of  bond  which 
such  taxes  represent  retired  by  paying  a  premium,  as 
provided  in  the  form  of  the  bond. 

41.  Delinquent  Taxes — When  taxes  are  delinquent  it 
shall  be  the  duty  of  the  commissioners  to  institute  a  suit 
for  their  collection  by  the  sale  of  the  property. 

42.  Payment  by  Collector — Any  collector  who  fails  to 
promptly  turn  over  the  taxes  collected  shall  be  liable  to  -a 
penalty  of  10  per  cent  payable  to  the  district. 

43.  Fees  of  Collectors — The  county  collector  shall  retain 
half  of  1  per  cent  (0.5  per  cent)  of  all  taxes  collected  by 
him  before  taxes  become  delinquent,  and  1  per  cent  of 
delinquent  taxes  and  penalties  collected  by  him. 

44.  Collection  of  Obligations — The  owner  of  any  war- 


rant, bond  or  other  obligation  of  the  district  which  is  past 
due  shall  have  the  right  to  bring  suite  to  enforce  collection 
of  such  obligation. 

45.  Bonds  for  Taxes — The  commissioners  may  issue  and 
sell  bonds  in  anticipation  of  the  collection  of  deferred 
taxes,  which  bonds,  together  with  other  interest  bearing 
obligations  of  the  district,  shall  not  exceed  in  the  aggi'egate 
90  per  cent  of  the  total  amount  of  benefits  assessed  against 
real  property  and  the  ad  valorem  tax  authorized.  The 
commissioners  shall  set  aside  a  portion  of  the  benefits  and 
ad  valorem  tax  equal  to  10  per  cent  more  than  the  bonds 
issued  as  a  basis  for  their  retirement.  A  record  of  all 
bonds  shall  be  kept  by  the  secretary. 

46.  Bond  Values — Bonds  shall  be  issued  in  multiples  of 
$100.  They  shall  mature  at  annual  intervals  for  a  period 
of  not  more  than  25  years,  beginning  not  later  than  five 
years  after  the  date  of  issue.  Bonds  shall  bear  interest 
not  exceeding  6  per  cent  per  annum,  payable  semi-annually. 

47.  Record  of  Bonds — The  treasurer  of  the  district  shall 
keep  a  record  of  all  bonds. 

48.  Sale  of  Bojids — The  commissioners  may  sell  the  bonds 
by  negotiation  or  by  advertising  in  any  market  at  not  less 
than  95  per  cent  of  the  par  value  and  accrued  interest. 
They  may  pay  the  cost  of  lithographing  and  the  necessary 
legal  and  brokerage  expense  for  selling  the  bonds. 

49.  Deposit  of  Funds — All  funds  of  the  district,  includ- 
ing moneys  received  from  the  sale  of  bonds,  shall  be  placed 
in  such  depositories  as  the  commissioners  may  designate, 
and  such  de()ositories  shall  pay  into  the  treasurry  of  the 
district  interest  on  the  daily  balances. 

50.  Payments  on  Bonds — Principal  and  interest  of  the 
bonds  shall  be  paid  at  a  designated  place.  Bonds  and 
coupons  not  paid  at  maturity  shall  bear  interest  after 
maturity  until  paid,  or  funds  deposited  at  the  place  of 
payment.  Any  surplus  remaining  from  taxes  collected  for 
the  payment  of  interest  and  bonds  of  any  one  year  may 
be  applied  by  the  commissioners  to  any  other  legal  obli- 
gation. 

51.  Retirernent  of  Bonds — Commissioners  may  retire 
bonds  before  maturity  by  giving  notice  at  the  place  of 
payment,  and  paying  into  the  depository  designated  for 
that  purpose  for  the  retirement  of  the  designated  bonds, 
a  sum  equal  to  the  par  value,  plus  the  premium  prescribed 
in  the  face  of  the  bonds  as  a  basis  of  retirement. 

52.  Unpaid  Warrants — When  any  varrant  drawn  by  the 
commissioners  is  presented  to  the  treasurer  and  not  paid 
for  lack  of  funds,  the  treasurer  shall  endorse  on  the  back 
of  the  warrant  the  fact  that  thereafter  such  warrant  shall 
draw  interest  at  the  rate  of  6  per  cent  per  annum  until 
paid,  or  until  there  is  money  in  the  hands  of  the  treasurer 
to  pay  the  warrant. 

53.  Passage  of  Bridges — The  equipment  used  by  the  com- 
missioners of  the  district  or  by  any  contractor  in  the  con- 
struction of  the  district  works  may  pass  through  any 
bridge,  grade  or  railroad  or  other  property  crossing  the 
right-of-way  of  the  district,  and  the  district  shall  reim- 
burse the  owner  the  actual  cost  of  the  removal  and  replace- 
ment of  the  structure.  Any  owner  of  such  structure  who 
delays  the  work  of  the  district  shall  be  liable  for  damages 
due  to  the  delay. 

54.  Bridges — All  railroads  and  other  corporations,  pri- 
vate or  municipal,  or  the  §tate  or  Federal  Government, 
when  maintaining  bridges  or  other  obstructions  crossing  a 
natural  or  artificial  watercourse,  must  construct  and  main- 
tain the  same  to  conform  to  the  "plan  of  reclamation"  and 
must  remove  any  such  structure  Which  would  interfere  with 
the  purpose  of  the  reclamation  district.  The  expense  of 
erecting,  changing  or  maintaining  such  structure  shall  be 
borne  by  the  corporation,  or  person  using  the  same,  except 
where  the  "plan  of  reclamation"  required  the  construction 
of  bridges  or  other  structures  in  locations  where  no  such 
bridge  or  structure  is  maintained,  in  which  case  the  court 
will  require  the  district  to  pay  damages.  The  owner  of  any 
such  bridge  or  structure  shall  have  the  right  of  hearing 
before  the  court  on  the  necessity  of  any  changes. 

55.  Damages  to  Works — All  persons  or  corporations  are 
iable   to   damages   and    penalties   for    injury   done   to   the 

works  of  the  district. 
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56.  Water  Rates  —  The  commissioners  may  establish 
rates  for  the  use  of  water  which  may  be  provided  for  or 
supplied  by  the  district,  and  the  rates  so  established  shall 
be  subject  to  review  by  the  court  having  jurisdiction  over 
the  district. 

57.  Legal  FvntiK — Forms  should  be  prepared  to  conform 
to  the  usual  legal  requirements  for  similar  proceedings 
in  the  states  where  the  uniform  law  may  be  adopted. 

58.  Relation  to  Other  Laics  and  Existing  Districts — No 
other  drainage,  irrigation  or  reclamation  law  will  be  re- 
pealed, but  the  enactment  of  this  law  provides  an  alterna- 
tive system  of  procedure,  complete  in  itself  and  independent 
of   other   laws. 
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Graphics  Applied  to  Economic 
Location  of  Buildings 

How  "Cost -Contours"  Visualize  Changes  in  Cost 

Effected  by  Shifting  Power  House  Site 

on  Side-Hill  Location 

By  Charles  P.  Dunn 

Seattle,  Wash. 

A  GRAPHICAL  method  for  determining  the  most 
economical  location  for  a  power  house  is  developed 
by  the  writer  in  the  following  e.xample  to  illustrate  his 
method  of  applying  graphical  principles  to  the  solution 
of  economic  problems  in  engineering  design.  As  will  be 
.shown,  this  method  enables  the  engineer  to  see  clearly 
the  effect  on  construction  cost  of  .shifting  the  buildin."- 
within  the  limits  of  the  area  under  con.sideration.  This 
in  turn  makes  it  easy  for  him  to  determine  whether  net 
economies  may  be  effected  by  changes  in  site  looking  to 
convenience  of  railway  access,  location  of  construction 
plant  and  material  yard  or  cost  of  real  estate,  as  the 
excess  cost  of  construction  at  a  given  location  over  the 
lowest  attainable  cost  can  be  taken  from  the  graphs. 
Determination  of  Power  Houxe  Site. — Let  the  probJem 
be  to  determine  the  most  economical  location  for  a 
power  house,  85  x  170  ft.,  to  house  four  units.  Fig.  1 
shows  a  contour  map  of  the  site  with  bedrock  contours 
dotted.  It  is  assumed  that  the  headworks  and  conduit 
have  already  been  located  and  that  conditions  are  such 
that  the  length  of  conduit   and   penstocks  will   not   be 


changed  appreciably  by 
shifting  up  or  down  stream. 
Consider  a  series  of  ten- 
tative locations  paralleling 
and  overlapping  each  other 
and  marked  1,  2  and  3  on 
Fig.  1.  The  intei-vals  be- 
tween these  tentative  loca- 
tions, which  we  will  call 
"base"  locations,  are  made 

ecjual  to  one-quarter  of  the  length  of  the  building. 
For  the  purpose  of  estimating  the  change  in  cost  that 

results  from  change  of  location,  the  building  is  divided 
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into  four  units  and  the  lines  A,  R,  C,  D,  E  and  F  are 
drawn,  each  through  the  center  of  one  quarter  of  the 
building.  For  the  building  in  base  position  No.  1  we 
are  concerned  with  units  A,  li,  C,  and  />  only. 

Cross-sections  at  A.  li,  C  and  /'  are  then  drawn  as 
shown  in  Fig.  2.  The  lines  of  excavation  and  foundation 
concrete  are  drawn  on  these  sections  in  .several  posi- 
tions, one  in  the  base  position  (Fig.  2»  and  others,  not 
shown,  in  positions  nearer  to  the  river  and  nearer  to 
the  hill.  Although  excavation  for  a  power  station  is 
\v<i  uniform  throughout  its  length,  reasonable  accuracy 
may  be  attained  by  using  an  average  section. 

The  variation  in  the  cost  of  each  quarter  of  the  build- 
ing as  it  is  assumed  to  move  along  its  center  line  A,  B, 
C  or  />  is  now  computed.     Only  the  diflTerenccB  in  cost 
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are  computed,  no  account  being  taken  of  the  items  that 
do  not  varj'- 

These  differences  in  cost  are  platted  in  the  curves 
shown  in  Fig.  3,  each  curve  representing  the  variation 
in  cost  of  one-quarter  of  the  building  as  it  moves  toward 
or  away  from  the  river.  For  example:  the  cost  of  that 
quarter  of  the  building  centered  on  line  .4  is  increased 
by  $3,000  if  it  be  moved  from  the  base  position  20  ft. 
toward  the  river.  The  lines  A,  B,  C,  and  D  at  value  $0 
in  Fig.  3  are  spaced  equidistant    (as  they  are  in  the 
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FIG.    4.      CONTOURS   SHOWING   VARIATION    I.N'    COST   WITH 
RESPECT  TO   BASE   POSITION  No.   1 

plan),  and  the  center  line  of  the  building  is  drawn  mid- 
way between  B  and  C. 

It  is  clear  that  the  mo^t  economical  site  for  the  build- 
ing with  respect  to  base  position  No.  1  and  with  no 
movement  up  or  down  stream  would  be  defined  by  a 
straight  line  intersecting  the  lines  A,  B,  C  and  D  in  Fig. 
3  at  points  opposite  to  the  minimum  points  of  the  curves, 
but  as  a  line  so  determined  would  rarely  be  straight,  it 
is  evident  that  a  compromise  must  be  made.  The  most 
economical  compromise  may  be  determined  graphically. 
Each  of  the  vertical  and  sloping  lines  in  Fig.  3  repre- 
sents an  assumed  position  of  the  building.  The  line  XY, 
for  example,  represents  the  building  moved  bodily  20 
ft.  from  the  base  position  toward  the  hill  and  turned 
clockwise  about  its  center  thi-ough  an  angle  of  10  ft.  in 
half  the  length  of  the  building.  Turning  the  building 
at  an  angle  to  the  base  position  introduces  a  small  error 
the  amount  of  which  depends  on  the  amount  of  angular 
movement,  and  after  a  preliminaiy  approximation  the 
engineer  may  judge  whether  a  second  determination  is 
necessary. 

The  cost  of  the  building  in  this  position  is  estimated 
as  follows : 

For  1  bldg.  on  line  A,  $2300  more  than  in  base  position 

"    "     "       "      "     B.     1800  more  than  in  base  position 

"    "     "       "      "     C,       600  more  than  in  base  position 

'■    "     "       "      "     D,      600  more  than  in  base  position 

The  algebraic  sum  of   the  above  gives  a  cost  for  the 

whole  building  on  the  axis  XY  $2,900  greater  than  that 

estimated  for  the  original  base  position  No.    1.     This 

establishes  one  point  on  the  "dollar-contour"  map  (Fig. 

4).     Each  line  across  the  curves  on  Fig.  3  supplies  tha 

data  for  a  similar  point  on  Fig.  4  and  enough  of  these 

points    are    computed    to    determine    the    contour    of 

minimum  cost. 
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So  far  we  have  considered  only  the  variants  of  r>osi- 
tion  No.  1,  moving  to  and  from  the  river  at  varying 
angles  but  with  no  movement  up  or  down  stream.  A 
similar  study  of  positions  No.  2  and  No.  3  completes  this 
phase  of  the  investigation.  Sections  B,  C,  D  and  E  are 
used  for  position  No.  2  and  sections  C,  D,  E  and  F  for 
position  No.  3. 

Adjtistnwnt  and  Use  of  Cost-Contour  Map. — To  re- 
duce all  costs  to  the  same  datum,  the  dollar  contours 
for  position  No.  2  are  corrected  by  the  amount  the 
quarter  building  at  E  costs  less  than  the  quarter  build- 
ing at  A  in  the  base  position  ($250),  and  like  correc- 
tions are  made  to  the  contours  for  position  No.  3  by  the 
amount  the  one-half  building  E  plus  F  in  base  position 
costs  more  than  the  one-half  building  A  plus  B  in  base 
position  ($1,430). 

The  minimum  points  on  No.  2  and  No.  3  contour  maps 
(not  shown)  show  $1,650  and  $320  respectively  lower 
cost  than  in  the  base  positions.  The  three  minimum 
points  obtained  at  the  base  locations  No.  1,  No.  2  and 
No.  3  are  now  transferred  to  Fig.  5,  and  a  cui-ve  passed 
through  them.  The  profile  of  this  curve  is  drawn  in 
Fig.  6.  The  actual  distances  between  base  positions 
No.  1  and  No.  2,  and  between  No.  2  and  No.  3  are 
identical  (42^  ft.)  but  since  these  distances  are  dis- 
torted in  Fig.  5,  a  correspondingly  distorted  horizontal 
scale  must  be  used  in  Fig.  6. 

The  profile  in  Fig.  6  shows  the  most  economical  loca- 
tion to  be  three-tenths  of  the  distance  from  base  posi- 
tion No.  2  toward  No.  3,  which,  when  transferred  to  the 
curve  on  Fig.  5  gives  a  location  13  ft.  from  No.  2 
toward  No.  3,  13  ft.  toward  the  hill  from  the  line  of 
base  positions,  and  turned  counter-clockwise  about  the 
center  through  an  angle  of  four  feet  in  half  the  length, 
at  which  position  the  cost  will  be  $1,760  less  than  in  the 
original  base  position  No.  1.  This  final  location  is 
show-n  dotted  in  Fig.  1. 

Every  engineer  is  familiar  with  the  advantages  of 
graphical  methods  in  the  solution  of  purely  technical 
problems.  Many,  however,  have  overlooked  the  value  of 
such  methods  as  here  applied  to  the  economic  problems 
involved  in  the  design  of  engineering  structures. 

The  act  of  bringing  together  in  a  graph  the  facts  and 
opinions  that  pertain  to  a  complicated  problem  gives  the 
engineer  a  clearer  vision  of  the  problem,  helps  him  to 
eliminate  the  personal  equation  and  leads  him  to  a  solu- 
tion in  which  due  weight  has  been  given  to  eveiy  per- 
tinent factor.  In  rare  cases  the  ideas  to  be  considered 
are  so  intangible  that  they  cannot  be  expressed  graph- 
ically, but  in  general  the  value  of  a  man's  opinion  on  an 
economic  subject  can  be  measured  by  his  abilit>-  to 
express  it  in  a  graph. 
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Expansion  and  Overturning  Causes 
Damage  to  Concrete  Bridge 

By  Harlan  H.  Edwards 

City   ICngineer,    Danville,    111. 

DECK  expansion  of  a  long  concrete  bridge  in  Dan- 
ville, 111.,  with  inadequate  provision  for  expansion, 
water  trapped  behind  abutments  and  poor  concrete  were 
the  main  causes  of  incipient  failure  last  fall.  It  is 
another  example  of  the  lightness  with  which  many  public 
officials  regard  the  importance  of  adequate  and  competent 


This  investigaton  led  to  repairs  and  additional  con- 
struction, while  the  conditions  found  in  the  later  work 
corroborated  the  engineer's  assumption  that  failure  in 
the  span  was  largely  due  to  the  fact  that  the  expansion 
of  the  deck  was  inadequately  provided  for,  and  that  this 
was  assisted  by  a  double  action  of  sliding  and  overturn- 
ing of  the  abutment  wall.  As  shown  in  Fig.  2,  a  crack 
had  developed  between  the  wingwall  of  the  abutment 
and  the  approach  wall,  measuring  H  in.  at  the  top.  The 
movement  of  the  deck  at  the  face  of  the  abutment  was 
2  in.,  indicating  about  l-in.  movement  due  to  expansion. 


ivrnvuckle  at  c^rten 

Dnnv  poi^s  tauf.  and  efKOse  c^pfeftfy 

in  concrei^  tJoofi  ^V^' 

Part  Plan  Showing  Buttrciscs  ond  Abutment 


Section  B-B,  Detail&  at  Center  of  Span 
IlKTAIl.S    OF   HAM  Mil';   To    KANVII.I 

engineering  control  of  the  construction  of  municipal 
•'<tructure.s.  Investigations  made  during  the  progress  of 
the  repairs  to  the  structure  disclo.sed  conditions  which 
showed  that  certain  engineering  features  of  the  struc- 
ture as  originally  planned  were  neglected  or  changed 
and  that  the  character  of  the  concrete  work  was  not  of 
the  high  class  that  it  should  have  been. 

The  Mill  St.  bridge  is  a  nine-span  reinforccd-concrete 
arch  viaduct,  designed  for  highway  use,  having  the 
arch  rings  of  the  end  spans  resting  on  the  abutment 
walls  of  the  approaches.  It  was  built  in  1015  at  a 
cost  of  about  $8.5,000.  A.s  early  as  three  years  after 
the  completion  of  the  structure,  cracks  were  noticed  in 
the  spandrel  columns  and  arch  rings  of  the  east  end 
'Pan,  which  inrreascd  in  size  and  number  until  action 
thi.s  past  summir  was  imperative  to  prevent  failure  of 
the  entire  span  and  probably  with  it  the  remaining  eight 
■pans  of  the  bridge. 


.K  STKIOKT    HKIDiJK.    AM) 


HKI'AIK    MIOTHODS 


The  wing  walls  were  of  a  cellular  type,  the  wells  of  which 
had  not  been  filled,  thus  lightening  the  wall  considerably. 
No  provision  for  draiiiage  of  .seepage  water  from  behind 
the  walls  had  been  made,  which  resulted  in  a  spreading 
of  the  walls  of  about  31  in.  at  the  end.s,  since  consider- 
able wafer  was  found  retained.  The  fact  that  the  abut- 
ment walls  were  J  in.  out  of  plumb,  that  the  crack  of 
the  wingwalls  at  the  ap|iroach  wall  was  larger  at  the 
top  than  the  bottom,  would  indicate  an  overturning 
movement.  The  character  of  the  foundation  seemed 
to  show  that  apparently  there  had  been  no  attempt  to 
bed  the  bottom  of  the  footing  evenly  in  the  shale. 
Instead,  the  bed  was  inclined  and  part  of  the  footing 
was  founded  on  coal,  3  ft.  thick,  immediately  above  the 
shale,  thus  permitting  a  sliding  action. 

As  shown  in  Fig.  1.  the  arch  rings  were  cracked  in 
several  places  while  the  crown  of  the  arch  was  built 
with  a  O-in.  greater  rise  than  called  for  in  the  design. 
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PIG.   2.      CRACK   BETWEEN   WING  WALL    (ON  RIGHT) 
AND  ABUTMENT 

The  i-oadway  at  the  curb  in  the  center  of  the  span 
was  humped  11  in.,  which  probably  is  the  measure  of 
the  actual  rise  of  the  crown  of  the  arch  due  to  the 
shortening  of  the  span. 

The  failure  of  the  spandrel  column,  as  shown  in 
Fig.  2  and  more  strikingly  in  Fig.  3,  was  due  to  com- 
pression, though  they  were  all  out  of  plumb,  due  to  a 
thrusting  of  the  arch  to  the  west  and  an  expansion 
movement  of  the  deck  to  the  east.  In  warm  weather 
all  expansion  joints  were  tight,  and  in  the  case  of  the 
expansion  joints  of  the  span  in  question,  there  was 
appai'ently  nothing  built  but  an  ordinary  construction 
joint  with  no  attempt  at  allowing  a  space  for  movement 
as  the  span  elongated  with  warm  weather. 

The  concrete  of  all  but  the  rings  was  noticeably  weak 
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FIG.  3.      FAILURE  OF  SPANDREL  COLUllN  DUE  To 
ARCH    THRUST 

and  faulty  and  most  of  it  had  received  a  generous 
wash-coat  of  grout  to  cover  up  its  defects.  Care  was 
not  used  in  depositing  the  concrete  in  the  forms  to 
prevent  honeycomb,  while  the  columns  especially  were 
lacking  in  mortar,  due  either  to  a  mix  lean  in  sand 
and  cement,  or  more  probably  due  to  separation  while 
chuting  into  place. 

The  details  of  the  repairs  were  carried  out  under  the 
direction  of  W.  C.  Reynolds  and  supervision  of  S.  G. 
Gould,  of  Harrington,  Howard  and  Ash,  consulting 
engineers  of  Kansas  City.  The  abutment  wall  was 
stabilized  by  the  construction  of  large  concrete  but- 
tresses as  shown  on'  Fig.  2.  The  shattered  portions  of 
the  spandrel  columns  were  replaced,  supporting  the  deck 


on  timbers  which  rested  on  the  arch  rings.  The  broken 
portions  of  the  roadway  and  fascia  beams  and  the 
sheared  upper  portion  of  the  wing  walls  were  also  com- 
pletely replaced,  while  seven  steel-and-concrete  ties  were 
placed  across  the  wing  walls  and  approach  walls  to  arrest 
further  spreading.  Future  expansion  was  provided  for 
by  opening  new  expansion  joints  at  each  end  of  the 
span.  Drainage  holes  were  provided  in  the  abutment 
wall  to  insure  future  drainage  of  this  part  of  the 
structure.  The  empty  wells  of  the  cellular  wing  walls 
of  the  abutment  were  completely  filled  and  a  new 
substantial  sidewalk  laid  over  them. 


New  Jersey  Water  Tax  Finances 
State  Board 

A  TAX  of  $23,262  was  levied  against  27  water-supply 
systems  of  New  Jersey  by  the  Department  of  Con- 
serv'ation  and  Development  of  that  state  for  "excess  di- 
version of  water"  during  1921.  The  rate  of  this  le\'j'  was 
$1  per  million  gallons  on  all  water  diverted  in  excess  of 
a  certain  free  allowance  granted  by  the  legislative 
act  of  1907  creating  the  State  Water  Supply  Commis- 
sion (one  of  the  predecessors  of  the  Department  of 
Conservation  and  Development).  The  free  allowance  is 
the  amount  of  water  legally  diverted  in  the  year  1917 
by  any  water-works  system  for  municipal  supply,  except 
that  there  is  no  charge  on  diversions  totaling  less  than 
100  gal.  per  capita. 

The  27  water  systems  on  which  this  tax  or  license 
charge  was  levied  supply  a  total  population  of  1,801.500. 
The  charge  amounts  to  1.3c.  a  year  per  capita. 

The  total  license  charges  for  1921  were  $5,543  less 
than  for  1920,  when  some  thirty  systems  diverted 
more  than  their  free  allowance,  and  $1,288  less  than 
the  average  charge  for  the  last  five  .vears.  The  depart- 
ment named  above  attributes  the  decrease  in  consump- 
tion to  "the  business  depression." 

This  license  charge  on  excess  water  diversion  finances 
the  water-suppl.v  work  of  the  Department  of  Consei'va- 
tion  and  Development,  which  includes  investigations  of 
new  water-supply  projects  besides  stream  gagings  and 
inspection  of  dams.  A  total  of  21  stream  gaging  sta- 
tions are  maintained  and  one  will  be  added  this  spring. 
The  report  on  the  water-supply  situation  in  the  New 
Jt'rsey  metropolitan  district  by  Hazen,  Whipple  and 
Fuller,  abstracted  in  Engineering  News-Record,  March 
16.  p.  430,  was  paid  for  from  the  excess  diversion 
water  tax. 

Those  intei'ested  in  further  particulars  of  this  license 
charge  for  excess  water  diversion  ma.v  find  particulars 
in  a  small  pamphlet  issued  by  the  Department  of  Con- 
servation and  Development,  Trenton,  N.  J.,  entitled 
"Laws  and  Rules  Relating  to  Public  Water  Supplies  and 
the  Erection  of  Dams." 


Across-Road  Conduits  Bqilt  with  Pavement 

Across-road  pipe  and  wire  conduits  under  new  paved 
roads  are  required  by  the  New  Jersey  highway  depart- 
ment where  a  future  demand  for  gas  or  electric  senice 
appears  probable.  The  conduits  are  located  at  reason- 
able intervals  generally  determined  in  consultation  with 
local  public  service  corporation  officials.  They  are  built 
when  the  pavement  is  built  and  are  then  closed  off  until 
such  time  as  service  requires  the  street  to  be  crossed, 
when  they  are  made  ready  for  use. 
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Final    Extracts   From    Papers    Read  at  Dayton  Meeting  of  American   Society  of 
Civil  Engineers  Outlining  Main  Elements  of  Situation  in  United  States  and  Canada 


Mississippi  River  Control  by  Levees 

By  J.  A.   OCKERSON 

I 'onsultini;  BiiKine^r  ;  Member  of  Mississippi  Kivnr  Coinmission. 
St.  Louis 

The  Mississippi  drainage  basin  covers  an  area  of  1,240,050 
sq.mi.;  the  eastern  extremity  extends  into  western  New 
York,  about  south  of  Buffalo,  the  western  extremity  into 
Montana,  west  of  Butte,  the  northern  into  western  Canada, 
70  miles  north  of  the  boundary  line,  and  the  southern  ex- 
tremity to  the  Gulf  of  Mexico.  Besides  all  or  parts  of 
thirty  states,  this  drainage  basin  includes  20,000  sq.mi. 
in  Canada.  It  covers  1,822  mi.  in  longitude  and  1,449  mi. 
in  latitude,  or  41  per  cent  of  the  United  States  proper. 

This  g:reat  basin  is  divided  into  several  tributary  basins 
as  shown  in  table,  in  which  is  also  tabulated  the  mean 
annual  rainfall  in  each,  for  a  period  of  2.5  years  (U.  S. 
Weather  Bureau,   1897). 

Ar.-ii.  Perccnlaf!^  Xvoraiir  Ai.ini;.! 

N'iiii.cof  Ba.->iii  S.niarc    .Miles      nf  Whole  Rainfall,    In 

Dhio 201,700  16  44   2 

Upper  Mississippi  155.900  13  51   o 

Missouri 527,150  43  19  4 

.\rkansas 186,300  15  29  6 

Red 90,000  7  39    r 

Central    69.000  6  51    4 

Total        1,240,000  100  29.8 

The  Mississippi  River  Commission,  created  in  1879,  was 
charged  with  developing  and  executing  plans  for  the  im- 
provement of  the  Mississippi  River,  to  "correct,  permanently 
locate,  and  deepen  the  channel  and  protect  the  banks  of 
the  Mississippi  River,  improve  and  give  safety  and  ease 
to  the  navigation  thereof,  prevent  destructive  floods,  pro- 
mote and  facilitate  commerce,  trade,  and  the  postal 
service." 

Methods  of  Control  —  The  advocates  of  flood  control  for 
this  district  were  divided  into  three  camps,  namely  those 
who  favored  reservoirs,  those  who  favored  outlets,  only; 
and  those  who  regarded  the  experience  of  about  two 
centuries  with  levees  for  partial  flood  control  as  suffi- 
cient to  justify  the  use  of  them  for  complete  control.  Others 
as.serted  that  the  floods  could  not  be  controlled  and  that 
no  attempt  should  be  made  to  curb  them,  but  that  mounds 
should  be  built  for  the  occupation  by  the  people  and  their 
live  stock  while  the  lands  were  flooded.  The  digging  of 
another  river  channel  from  Ohio  to  the  Gulf  equal  to  that 
of  the  Mississippi  was  also   urged   on   Congress. 

The  commission  undertook  a  study  of  all  these  plans  for 
flood  control  and  concluded  that  reservoirs  to  prevent  floods 
along  the  lower  Mississippi  were  impracticable,  owing  to 
the  great  number  and  the  size  required  and  to  the  lack  of 
niitable  sites. 

The  effect  of  outlets  was  given  careful  consideration  in 
the  study  of  the  action  of  existing  outlets.  There  can  be 
no  outlets  above  the  mouth  of  Red  River  that  would  re- 
lieve the  river  of  floo<l  water  without  returning  it  again 
at  a  lower  point;  therefore  the  major  portion  of  the  clelta 
basin  would  be  overflowed  before  an  escape  could  be 
reached.  Extended  observations  and  many  measurements 
also  showed  that  the  re<luction  of  volume  by  means  of 
secondary  channels  of  an  alluvial  stream,  flowing  in  a  bed 
of  its  own  formation  will  rerlucc  the  capacity  of  the  main 
•tream  and  ultimately  will  result  in  an  increased  flood 
height  at  and  near  the  point  of  diversion.  Therefore,  the 
conclusion  was  reached  that  ultimately  all  outlets  above 
the  Head  of  the  Passes  should   be  closerl. 

The  river  at  bank-full  stage  will  carry  about  one-half 
its  maximum  discharge,  which  is  about  2,000,000  sec. -ft. 
at  the  upper  end  of  the  delta.  The  oscillation  of  stage  be- 
tween extreme  high  and  low  water  varies  with  the  locality, 
up  to  60  ft.  at  Arkansas  City   and   Virknburg 


Levee  Protection  —  Construction  of  levees  for  flood  con- 
trol began  at  New  Orleans  in  1717,  and  by  1828  they  had 
been  extended  on  the  left  bank  to  Baton  Rouge  and  on 
the  right  bank  to  the  mouth  of  the  Red  River.  As  the 
river  banks  became  settled,  levees  were  built,  and  by  1860 
all  tne  great  delta  basins  had  some  measure  of  flood  pro- 
tection in  detached  lengths  of  levee.  At  that  time,  the 
levees  averaged  about  4  ft.  in  height,  whereas  today  they 
average  about   18  ft.  high. 

In  1850  the  Federal  Government  granted  to  the  several 
states    along    the    Mississippi    all    the    unsold    swamp    and 
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overflowed  lands  below  the  Ohio,  the  purpose  being  to 
provide  a  fund  for  rerlaiming  the  inundated  land,  and  this 
gave  a  decided  impetus  to  the  construction  of  levees.  How- 
ever, even  up  to  1882,  when  the  Federal  Government  again 
came  to  their  relief,  through  the  Mississippi  River  Com 
mission,  flood  control  by  the  use  of  levees  did  not  meet 
with  universal  approval  owing  to  the  many  disastrous 
failures  (712  breaks  in  the  floods  of  1881-82-83).  although 
competent  engineering  boards  had  repeatedly  declared  that 
flood  control  could  only  he  realized  by  the  use  of  adequate 
levees.  It  was  claimed  that  the  construction  of  levees 
caused  the  bed  of  the  river  to  raise,  and  consequently  they 
would   defeat   their  own   purpose.     Extended    investigations 
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established  the  fact  that  there  has  been  no  progressive 
elevation  of  the  bed  of  the  river  due  to  levee  construction. 
On  the  contrary,  the  latest  comparison  shows  that  there 
is  a  well-defined  tendency  toward  a  cross-section  of  greater 
capacity,  including  a  lowering  of  the  bed  of  the  river. 
Levees  wei'e  adopted  by  the  commission. 

Prior  to  the  construction  of  levees,  the  floods  of  the  river 
covered  a  width  of  60  miles.  The  floods,  laden  with  sedi- 
ment, overflowed  the  channel  and  deposited  the  major 
portion  of  their  load  near  the  river  banks,  and  this  in 
time  developed  a  land  slope  away  from  the  river  of  from 
3  to  1.5  ft.  per  mile.  The  natural  drainage  therefore  is 
inland  toward  the  highlands,  where  it  enters  tributary 
streams  which  in  turn  empty  into  the  Mississippi  at  the 
lower  ends  of  the  several  basins. 

At  pi-esent,  the  levees  are  completed  to  standard  grade 
and  section  for  about  600  miles.  The  entire  length  of  the 
controlling  levee  line  is  to  a  grade  that  will  withstand 
normal  floods,  and  the  practice  is  to  complete  the  levee 
to  standard  grade  and  section,  from  the  upstream  limits 
of  the  respective  basins,  as  the  work  progresses. 

Present  Standard  —  The  standard  levee  section  adopted 
has  a  crown  width  of  8  ft.  at  3  ft.  above  the  highest  flood 
stage,  and  has  side  slopes  of  1  on  3,  supplemented  on  the 
land  side  by  banquettes  20  ft.  wide  for  levees  from  10  to 
13  ft.  high,  30  ft.  wide  for  levees  13  to  16  ft.  high,  and 
40  ft.  wide  for  levees  more  than  16  ft.  high,  the  tops  of 
the  banquettes  being  from  5  to  8  ft.  below  the  tops  of 
the  levees.  The  shrinkage  allowance  is  15  per  cent  of  the 
net  fill  for  scraper  work,  20  per  cent  for  wagon  work,  and 
25  per  cent  for  dragline  and  other  machine  scrapers.  The 
earth  is  taken  from  a  borrow-pit,  usually  on  the  river  side 
of  the  levee,  leaving  a  benn  40  ft.  in  width.  The  pit,  be- 
ginning at  the  berm,  is  3  ft.  deep  and  from  that  point  out- 
ward may  be  deepened  on  a  slope  of  1  on  50  and  excavated 
so  as  to  afford  thorough  drainage   at  the  back  of  the  pit. 

After  'completion  the  levees  are  sodded  with  Bermu("..i 
grass,  which  affords  excellent  protection  from  erosion  by 
rain.  Where  levees  are  exposed  to  wave  action,  a  layer 
of  concrete  about  4  in.  thick  or  a  board  protection  is  used 
to  break  the  force  of  the  waves.  Severe  tropical  Gulf 
storms  below  New  Orleans  make  necessary  substantial  pro- 
tection of  the  levees  from  wave  action. 

The  extent  of  saturation  in  a  levee  depends  on  the 
character  of  the  soil  of  which  it  is  built,  the  length  of 
time  it  is  exposed  to  the  flood,  and  the  depth  of  water 
against  it.  Experiments  show  that  the  hydraulic  gradient, 
or  the  line  between  the  wet  and  the  dry  earth  in  a  levee, 
has  a  slope  of  about  1  on  5.  To  make  the  levee  secure 
this  line  should  fall  well  within  the  base,  hence  the  neces- 
sity of  reinforcing  the  levee  with  a  banquette. 

In  many  places,  active  bank  erosion  has  made  it  neces- 
sary to  rebuild  the  lines  of  levee  several  times;  particu- 
larly is  this  true  of  the  earlier  work  in  which  the  levees 
were  placed  too  near  the  river  bank.  The  present  prac- 
tice is  to  locate  the  levee  so  that  it  will  be  safe  from  normal 
bank  errosion  for  at  least  20  years. 

The  remedy  for  bank  erosion  is  the  revetment,  which 
has  been  developed  by  the  engineers  of  the  Mississippi 
River  Commission.  There  are  three  general  types,  namely, 
willow  mattresses,  articulate  conci'ete  mats,  and  solid  con- 
crete mats.  The  articulated  concrete-block  system  was  de- 
veloped by  the  engineers  of  the  Vicksburg  District.  The 
blocks  or  mat  units  are  3  in.  thick,  Hi  in.  wide  and  3  ft. 
11  in.  long,  reinforced  with  12-in.  wire  mesh.  This  type 
has  an  advantage  in  that  the  block  units  can  be  prepared 
in  advance,  when  river  conditions  are  unfavorable  for 
placing  the  mats.  Solid  concrete  mats,  developed  in  the 
Memphis  District,  are  reinforced-concrete  sheets  50  by  150 
ft.  by  3  in.  thick,  sunk  in  a  semi-plastic  state  from  sup- 
porting trusses,  by  pulling  the  launching  barge  out  from 
under.  It  should  be  stated,  however,  that  this  type  of  mat 
has  not  yet  been  tested  to  such  extent  as  to  develop  fully 
its  defects.  When  these  are  discovered  and  remedied,  it 
seems  probable  that  its  use  will  prove  economical. 

The  cost  of  revetment  during  the  period  of  high  prices 
incident  to  the  World  War,  has  been  about  $73  per  lin.ft. 
of  bank.     Prior  to  1918  the  cost  ran  about  $34. 


Great  Flood-Protection  Problems  in  China 

By  John  R.  Freeman 

Con.sulting  Engineer.  Providence,  R.  I. 

The  regulation  and  guiding  of  certain  of  China's  great 
rivers  in  channels  better  adapted  for  flood  control  od 
for  navigation  presents  some  of  the  most  interesting  prot, 
lems  of  hydraulic  engineering  that  can  be  found  anywhere 
in  the  world.  The  writer  had  been  led  through  personal 
observation  to  believe  firmly  that  the  control  by  human 
hands  of  the  rivers  which  cause  these  great  floods  is 
practicable,  and  that  it  can  be  earned  forward  whenever 
China's  domestic  political  affairs  become  straightened  out 
and  the  inertia  of  extreme  conservatism  is  overcome. 

Floods  in  China  imperil  the  lives  of  a  greater  number  of 
human  being.*  than  anywhere  else  on  earth.     Until  twenty 
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FIG.   1.      HOW  CHINESE  HOLD   YELLOW  RIVER  LEVEES 

01-  thirty  years  ago  the  world  knew  very  little  about  these 
terrible  floods,  because  means  of  communication  within 
China  were  so  poor  that  knowledge  of  the  facts  filtered  out- 
ward slowly  and  imperfectly.  For  example,  how  many  know 
that  more  than  a  million  people  (some  say  seven  millions) 
perished  from  one  flood  so  recently  as  only  thirty-five  years 
ago  by  drowning  and  by  starvation,  in  an  outbreak  of  the 
Yellow  River  about  20  miles  above  Kai-feng  City,  which 
flowed  southeasterly  over  a  belt  of  nearly  level  country, 
perhaps  20  or  30  miles  in  width  by  180  miles  in  length,  down 
into   the   Huai   River. 

From  his  studies  of  the  improvement  of  the  Grand  Canal 
and  his  studies  of  the  Yellow  River  the  writer  has  been 
led  to  have  a  profound  confidence  that  great  relief  can  be 
secured  by  an  expenditure  that  relatively  is  not  large,  and 
which  can  be  forthwith  recovered  in  increased  value  of  land 
reclaimed.  The  necessary  structures  can  be  largely  built 
without  the  aid  of  steam  shovels,  industrial  railways  and 
the  like,  by  native  labor  which  badly  needs  employment. 

It  seems  highly  probable  that  the  necessary  works  of 
river  training  and  dike  building,  which  although  extensive 
are  of  a  simple  character,  can  be  so  built  that  present  main- 
tenance charges  could  be  lessened.  Also  it  seems  highly 
probable  that  the  value  of  waste  land  reclaimed  could 
promptly  be  made  to  pay  back  to  the  government  the  entire 
cost  of  the  river-training  works  and  in  addition  bring  pros- 
perity to  an  impoverished  region,  and  to  other  regions  bring 
safety  from  impending  disaster.  But  all  of  this  is  no 
short  or  simple  task,  nor  can  the  works  be  designed  in  their 
best  shape  until  after  scientific  tests  and  painstaking  ob- 
servation. 

Important  Flood  Problems — Erom  north  to  south  there 
are  five  principal  localities  where  flood  relief  needs  to  be 
studied: 

(1)  In  the  flat,  level  plains  of  the  drainage  basin  that 
has  its  outlet  past  the  great  commercial  city  of  Tientsin. 
This  region  suffered  terribly  in  August  and  September,  1917. 
An  area  of  about  15,000  sq.mi.  was  submerged,  several 
million  people,  mostly  farmers,  driven  from  their  homes, 
and  a  property  loss  of  more  than  $50,000,000  gold  incurred. 

(2)  In  the  delta  of  the  Yellow  River,  or  Hoang  Ho,  all 
along  the  river's  400-mile  course  through  the  delta.  During 
the   historic    period    of    4,200    years    this    region    has    been 
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ravaged  by  floods  time  and  time  again.  These  overflows 
come  from  breaks  in  the  great  dikes,  and  occasionally  these 
cause  a  wide  change  in  the  river's  course.  The  conditions 
are  aggravated  by  the  silt  bm-den  brought  from  the  vast 
and  easily-eroded  loess  deposits  of  the  provinces  just)  up- 
stream from  the  delta,  which  make  the  Yellow  River  prob- 
ably the  muddiest  great  river  in  the  world. 

(3)  The  Huai  River  district  in  Kiang-su  Province,  below 
Wu-hu.  About  5,000  sq.mi.  of  this  peculiarly  low  and  level 
delta  region  are  said  to  be  frequently  inundated,  with 
faniine  often  following  flood.  The  land  is  exceptionally 
fertile,  and  under  a  warm,  growing  climate  normally  gives 
two  crops  per  year;  for  thousands  of  years  intensive  culti- 
vation has  been  continued  in  spite  of  disasters  which  some- 
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times  have  brought  death  to  thousands  and  at  other  times 
have  merely  destroyed  the  second  of  the  two  yearly  crops. 

(4)  .Along  the  Yang-tze  River  below  Ichang.  Here  is  the 
Grand  Gorges  the  river  floods  are  said  to  rise  80  ft.  Below 
Hankow  the  flood  discharge  rises  to  about  3,000,000  cu.ft. 
per  sec,  which  is  about  the  same  as  the  greatest  flood 
discharge  of  the  Mississippi  at  New  Orleans.  The  Yang-tze 
River,  although  turbid,  brings  down  less  silt  than  the 
Yellow  River,  and  its  delta  therefore  grows  more  slowly 
and  its  whole  regimen  has  become  well  established.  The 
flood  problems  are  mainly  those  of  ordinary  dikes  and 
river  training  and  control  on  a  mighty  and  forbidding 
scale,  because  of  the  depth  and  volume  of  the  water.  The 
charts  show  dozens  of  spots  where  the  swirl  of  the  flood 
tuts  pools  more  than  a  hundred  feet  deep,  and  it  is  no  light 
problem  to  work  out  shore  protection  that  will  protect  so 
deep  a  bank  from  the  undercutting  of  such  a  flood. 

(.5)  The  valleys  of  the  North,  East  and  West  Rivers  in 
the  country  around  and  back  from  Canton  in  southwestern 
China.  Near  the  impoi-tant  city  of  Wu-chow  the  great  West 
River  is  said  to  rise  .50  and  even  80  ft.  in  extreme  flood."?, 
and  at  the  rate  of  a  foot  per  hour. 

The  Chinese  have  had  their  hands  full  with  the  problems 
of  flood  control  by  dikes  during  their  whole  historic  period 
of  about  four  thousand  years,  and  have  developed  a  wonflcr- 
fnlly  good  technique  in  many  matters  of  dike  building  and 
in  the  repair  of  dike  breaks,  although  in  the  science  of 
river  training  they,  and  all  the  rest  of  us,  still  have  much 
If)  learn. 

One  of  the  most  venerated  men  of  the  .half-legendary 
days  of  thousands  of  years  ago  is  Yu,  their  great  hydraulic 
engineer,  who  regulated  the  waters  so  wisely,  and  whose 
works  and  precepts  were  so  faithfully  followed  afterward, 
that  for  over  a  thousand  years  there  was  no  trouble,  until 


the  period  of  the  "warring  states."  And,  the  one  great 
fact  that  the  great  restless  Yellow  River  was  held  to  its 
course  during  538  years  on  a  silted  bed  several  feet  above 
the  level  of  the  ground  on  either  side,  within  dikes  built 
of  soft  friable  river  silt,  carefully  consolidated  by  tamping 
and  protected  from  erosion  by  impinging  currents  in  many 
places  by  groins  and  revetments  of  perishable  milletstalks, 
speaks  volumes  for  the  skill  and  resources  of  these  old 
masters. 

The  flood  volume  of  the  Yellow  River  is  from  200,000 
to  300,000  cu.ft.  per  sec.  In  1919  a  flood  higher  than  any 
of  the  preceding  ten  years  had  a  peak  discharge  of  280,- 
000-ft.,  about  the  same  as  the  flood  volume  of  the  Missis'- 
sippi  above  the  confluence  of  the  Missouri.  The  low-water 
flow  is  about  10,000  cu.ft.  per 
sec.  But,  while  the  discharge 
from  low  to  high  thus  increases 
35-fold,  the  mean  velocity 
becomes  increased  only  about 
2i  times.  The  necessary  in- 
creased area  of  cross-section 
is  obtained  partly  by  the 
waters'  rising  and  spreading, 
but  largely  also  by  the  river 
digging  its  bed  deeper  and 
wider. 

A  Posnible  Method  of  River 
Training — The  chief  object  in 
the  river  training  now  pro- 
posed is  protection  against 
floods  by  ultimately  form- 
ing a  thick,  flood-proof  dike 
by  means  of  silting  up  the 
space  between  the  present 
inner  dike  and  a  new  straight 
dike  built  to  confine  the  new 
straight  and  narrow  channel 
and  hold  this  from  mean- 
dering so  that  it  will  hence- 
forth flow  everywhere  between 
new  banks  protected  against 
undercutting  by  spur  dikes 
(Fig.  2). 
All  things  considered,  the  Chinese  have  done  wonderfully 
well  in  their  river  training  by  methods  they  have  followed 
for  hundreds  and  perhaps  thousands  of  years;  but  it  should 
be  possible  to  make  great  improvements  by  means  of  precise 
scientific  observation  and  slow  painstaking  study  in  labor- 
atory and  field  by  modern  instruments  and  methods.  The 
river  would  be  compelled  to  flow  in  straight  courses,  5,  10 
or  20  miles  in  length,  laid  out  nearly  midway  between 
present  inner  dikes  as  may  best  fit  existing  conditions  in 
diff'erent  localities.  The  flootl  channel  at  the  surface  would 
be  made  only  about  .^-mi.  in  width,  the  centers  of  the  main 
dikes  being  less  than  J-mi.  apart  instead  of  from  4  to  8 
mi.  apart,  as  at  present.  The  space  of  from  2  to  3  mi. 
in  width  thus  left  between  the  old  inner  dike  and  the  new 
straight  dike  would  ultimately  become  silted  up  to  nearly 
the  level  of  ordinary  floods,  forming  the  most  fertile  kind 
of  agricultural  land,  but  presenting  the  great  superiority 
of  having  thd  admission  of  flood  water  always  controlled 
until  growing  crops  had  been  harvested  by  substantial 
sluiceways  and  gates  built  into  the  new  dikes.  After  the 
crop  had  been  harvested  the  admission  of  more  or  less 
flood  water  occasionally  would  add  to  the  fertility,  and  the 
maintenance  of  a  deep-seated  reserve  of  moisture  in  the 
sub-soil  would  be  aided  by  saturating  this  bottom  land  by 
these  occasional  overflows.  When  this  broad  terrace  of  earth 
between  old  dike  and  new  dike  had  become  built  up  Ui  about 
the  level  of  ordinary  floods,  it  is  obvious  that  if  the  inner 
dike  became  overtopped  or  undercut  by  the  current  under 
extraordinary  conditions,  that  this  barrier  of  elevated 
ground  about  2  miles  in  width  in  front  of  the  old  dike  would 
prevent  any  rapid  outrush  of  water  from  causing  disasters 
like  those  of  1887  and  1851  or  the  countless  series  of  out- 
breaks that  have  occurred  from  time  immemorial,  all  along 
the  course  of  the  river  through  the  delta. 


706 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  17 


Cleaning  Up  the  Building  Labor 
Situation  in  Chicago 

(An  editorial  impie-tsion) 

FOR  years  Chicago  has  been  noted  for  serious  dis- 
turbances in  the  building  industry.  There  have  been 
a  number  of  protracted  strikes  shutting  down  work 
completely.  But  Chicago  is  working  out  its  salvation. 
A  strong  organization,  known  as  the  Citizens'  Com- 
mittee to  Enforce  the  Landis  Award,  has  been  formed 
and  apparently  is  mastering  the  situation.  The  end  is 
not  yet,  but  good  results  have  already  been  secured  and 
the  outlook  is  promising. 

The  organization  of  the  committee  was  the  culmina- 
tion of  events  following  a  seven-weeks'  strike  in  the 
building  trades  beginning  May  1,  1921,  which  grew  out 
of  a  demand  by  the  contractors  for  a  reduction  in  wage 
from  $1.25  to  $1  per  hour.  Finally  the  opposing  parties 
agreed  to  submit  the  matter  to  arbitration  and,  at  the 
suggestion  of  the  unions,  Judge  Kenesaw  M.  Landis 
Was  selected  as  sole  arbitrator. 

On  Sept.  7,  1921,  the  arbitrator  rendered  a  decision 
which  set  lower  rates  in  practically  all  of  the  trades 
and  laid  down  rules  abolishing  the  restrictions  of  out- 
put practiced  by  the  unions.  (For  data  on  this  decision 
see  Engineennff  News-Record,  Sept.  15,  1921,  page  467.) 

The  contractors  accepted  the  award,  but  some  of 
the  unions  lodged  protests  against  it  and  ultimately 
decided  not  to  abide  by  its  provisions.  The  situation, 
for  a  time  hopeful,  again  gave  promise  of  becoming 
chaotic.  At  this  juncture  a  group  of  citizens  took  the 
matter  in  hand,  realizing  that  if  the  Landis  award 
were  made  a  scrap  of  paper  Chicago  was  doomed  for  an 
indefinite  time  to  be  at  the  mercy  of  the  pirates  who 
dominated  some  of  the  strong  unions.  They,  therefore, 
solicited  the  support  of  other  loyal  Chicagoans  with  the 
result  that  there  was  formed  the  Citizens'  Committee, 
pledged  to  a  fight  to  the  finish  to  secure  the  adoption  of 
the  award  by  the  whole  building  industi-y  of  Chicago. 
It  was  realized  that  this  was  no  simple  matter,  nor  one 
that  would  be  finished  in  r  few  months.  In  fact,  it  was 
apparent  that  if  Chicago  was  to  continue  to  enjoy  good 
working  conditions  in  the  building  industry,  the  organi- 
zation must  be  permanent.  Accordingly  the  committee 
announced  that  it  needed  contributions  totaling 
$3,000,000,  to  provide  funds  not  merely  for  the  initial 
fight  but  for  the  permanent  establishment,  incorporation 
and*  conduct  of  the  organization.  By  the  end  of  March 
$1,800,000  had  been  paid  into  the  treasury,  with  the 
remaining  money  pledged,  an  evidence  of  the  public 
approval  of  the  committee's  object. 

Hearty  approval  has  come,  too,  from  other  directions. 
The  architects  of  the  city  with  few  exceptions  have 
agreed  to  give  work  only  to  contractors  who  will  work 
under  the  award,  while  many  of  the  bankers  will 
advance  building  funds  only  on  projects  being  carried 
out  under  Landis  award  agreements. 

The  make-up  of  the  committee  is  a  guarantee  that 
the  fight  will  be  vigorous  and  that  there  will  be  no 
compromise.  Included  in  its  membership  are  such 
prominent  Chicagoans  as  Thomas  E.  Donnelley,  of  the 
Reuben  H.  Donnelley  Corp.,  printers,  chairman;  John 
W.  O'Leary,  of  the  Chicago  Trust  Co.,  vice-chairman; 
James  A.  Patten,  the  well-known  grain  merchant; 
Charles  Piez,  president  of  the  Link-Belt  Co.,  and  John 
T.  Pirie,  of  the  wholesale  drygoods  firm  of  Carson, 
Pirie,  Scott  &  Co. 


Platform  and  Procedure. — As  its  platform  the  com- 
mittee adopted  the  following  declaration: 

"1.  Employers  who  continue  their  operations  under 
the  terms  of  the  Landis  award  will  be  encouraged  and 
when  necessary,  protected  in  their  operations. 

"2.  Unions  which  accept  the  terms  of  the  Landis 
award,  both  in  spirit  and  fact,  will  be  supported. 

"3.  The  sale  and  use  of  material  going  into  building 
operations  must  be  free  from  arbitrary  restrictions. 

"4.  Contractors  who  refuse  to  operate  under  the 
Landis  award  deserve  neither  the  encouragement  nor  the 
support  of  the  public. 

"5.  In  those  trades  where  the  unions  do  not  accept 
the  terms  of  the  Landis  award,  work  shall  continue 
by  workmen  who  are  willing  to  work,  regardless  of  their 
union  afl^liations.  These  men  will  be  protected  and  these 
trades  will  be  permanently  established  on  the  basis 
of  the  open  shop." 

The  committee's  method  of  procedure  was  to  open 
negotiations  both  with  the  contractors  and  with  the 
unions.  Contractors  were  asked  to  agree  to  hire  only 
men  who  would  work  under  the  Landis  award.  The 
unions  were  asked  to  accept  the  following  three  planks: 

1.  To  abide  by  the  Landis  award  and  to  give  up 
all  restrictions  as  to  output  or  use  of  materials. 

2.  To  agree  not  to  engage  in  sympathetic  strikes. 

3.  To  work  on  jobs  with  non-union  men. 

On  the  whole  there  was  greater  difficulty  with  the 
contractors  than  with  the  unions,  for  many  contractors 
wanted  to  retain  freedom  to  recruit  their  forces  at 
inflated  wages  should  the  supply  of  building  mechanics 
be  limited.  In  some  trades  weeks  were  required  before 
it  was  possible  to  get  the  first  group  of  contractors 
to  sign  up  with  the  committee.  To  date,  however, 
a  goodly  group  of  contractors  in  every  tradte  has  been 
signed  up,  so  that  it  is  possible  to  proceed  with  every 
kind  of  building  work. 

Negotiations  with  Unions. — In  negotiating  with 
the  unions  the  committee  took  the  position  that  if  they 
agreed  to  abide  by  the  Landis  award,  the  committee 
would  recognize  them  as  the  accepted  labor  group  in 
their  particular  trades,  thus  making  those  trades  "closed 
shops."  If,  on  the  other  hand,  the  unions  refused  to 
accept  the  award,  the  committee  announced  its  pur- 
pose to  declare  those  trades  "open  .-hops"  and  thereafter 
to  have  no  dealings  with  those  unions,  though  members 
of  the  unions  as  individuals  might  be  employed  on  build- 
ing onerations,  provided  they  as  individulas  agreed  to 
abide  by  the  terms  of  the  award.  The  committee  made 
it  clear  that  once  a  union  was  outlawed  and  that  .trade 
declared  an  open  shop,  it  would  remain  so  permanently 
and  that  under  no  circumstances  would  the  committee 
compromise  and  have  any  relations  with  the  union  in 
question.  Up  to  the  present  time  twenty-one  unions  are 
operating  under  the  award,  while  ten  have  been  outlawed 
because  they  refused  to  accept  the  award  and  those  trades 
are  now  operating  on  the  open-shop  basis.  Negotiations 
with  the  remaining  one  of  the  thirty-two  trades  are 
still  in  progress,  their  contract  with  the  employers 
having  run  until  April  1. 

Naturally,  when  a  given  trade  was  declared  an  open 
shop,  difficulty  was  experienced  by  the  contractors  in 
finding  adequate  help.  The  Citizens'  Committee  there- 
fore began  to  recruit  men  at  other  points,  with  the 
result  that  there  are  now  ample  supplies  of  labor  in 
every  one  of  the  outlawed  trades.    In  Chicago  itself  t^e 
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committee  is  conducting  an  emploj-ment  office  where 
all  men  working  in  the  open-shop  trades  are  obliged 
to  sign  up,  agreeing  to  abidte  by  the  Landis  decision, 
before  they  are  placed. 

Relations  between  the  contractors  and  the  unions 
which  have  signed  up  are  those  normally  existing 
between  these  groups,  the  employers  calling  upon  the 
unions  for  forces  and  settling  disputes  with  them  with- 
out the  intervention  of  the  Citizens'  Committee. 

To  date  large  economies  have  been  experienced  as 
a  result  of  the  abrogation  of  restrictions.  Bids  on 
identical  work  show  large  reductions  this  spring  over 
those  of  last  fall,  while  contractors  report  greater 
efficiency  on  the  part  of  the  workers.  A  building  altera- 
tion job,  for  example,  on  which  the  bid  was  $103,000 
last  October  was  actually  let  in  March  at  $68,000.  The 
owner  stated,  also,  that  this  was  the  first  time  in  five 
years  that  he  had  been  able  to  do  work  without  paying 
any  graft. 

Naturally,  the  cost  of  the  work  done  by  the  com- 
mittee— such  as  the  maintenance  of  the  necessaiy 
organization  for  carrj'ing  on  negotiations,  the  hiring 
of  scouts,  the  establishment  of  an  employment  office, 
the  provision  of  guards  for  protecting  buildings  where 
violence  is  feared,  and  the  carrying  of  insurance  to 
reimburse  contractors  and  owners  against  damage  due 
to  possible  violence — is  large.  Up  to  the  end  of  March 
the  committee  had  spent  $350,000,  and  at  that  time 
was  carrying  insurance  against  vandalism  totaling 
$32,000,000. 

Not  the  least  of  the  work  of  the  committee  has  been 
to  get  its  message  before  the  citizens  of  Chicago. 
Naturally,  the  situation  has  attracted  wide.spread  atten- 
tion and  has  secured  much  newspapar  publicity.  In 
addition,  however,  the  committee  has  put  forth  various 
documents  for  distribution  to  the  public,  while  members 
of  the  committee  have  for  months  been  doing  one-night 
stands  at  the  meetings  of  civic  bodies  in  every  part  of 
the  city. 

The  Outlook. — Even  so,  it  is  fully  recognized  that 
the  fight  is  not  yet  won.  However,  the  fact  that  work 
can  now  go  forward  in  every  branch  of  the  building 
industry,  that  more  contractors  are  signing  up  every 
day,  and  that  the  beneficial  results  in  lowered  costs  are 
beginning  to  appear  indicates  that  the  committee  will 
be  able  to  carry  its  work  to  a  successful  conclusion. 
One  of  the  difficulties  is  that  not  all  of  the  contractors 
have  yet  signed  up  to  work  under  the  award.  These 
men  form  a  group  of  bolsheviks  who  may  have  a  .serious 
influence  on  the  situation,  by  overbidding  the  Landis 
wages  and  tolerating  the  restrictions  shouW  there 
be  a  pressing  shortage  of  building  mechanics.  Every 
effort  is  being  made  to  bring  these  recalcitrant  con- 
tractor.'" into  line  and  to  put  the  whole  building  industry 
of  Chicago  under  the  Landis  award. 


French  Railways  in  1921 

The  gross  operating  receipts  of  the  French  railways 
for  the  calendar  year  1021  exceeded  those  of  1920  by 
over  400  million  francs,  yet  there  was  a  larger  deficit 
for  1921  by  over  120  million  francs  than  for  the  year 
previous.  Advances  of  from  70  to  80  per  cent  in  pas- 
senger fares  and  of  140  per  cent  in  freight  rates  ac- 
counted for  the  increased  gross  revenues  but  these  were 
offset  by  operating  expenses  exceeding  those  of  the 
previous  year  by  over  560  million  francs,  the  figures  for 
expenses  bfing  estimated. — Cnwmprr.e  Rrpnrtn. 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th'C  range  of  interest  should  be  as  wide  as  possi' 
ble.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


In  Defense  of  Professor  Melan 

Sir — In  justice  to  Professor  J.  Melan,  who  has  done  in- 
valuable pioneer  work  in  developing  the  theory  andl  con- 
struction of  various  bridge  types,  I  want  to  correct  cer- 
tain erroneous  impressions  which  may  be  gathered  from 
your  editorial  on  "Self  Supported  Arch  Reinforcement"  in 
your  issue  of  March  30,  p.  .513. 

In  that  editorial  you  make  comparison  between  a  type  of 
construction  employing  small  shapes  for  reinforc?ment, 
which  you  refer  to  as  the  Melan  type,  and  another  system 
employing  rigid,  self-supporting  steel  reinforcement.  The 
fact  of  the  matter  is  that  the  second  type,  which  you  praise 
to  the  disparagement  of  the  first,  is  really  Melan's  system 
of  arch  construction  as  developed  and  perfected  by  him. 

All  authorities  agree  that  the  characteristic  feature  of 
the  Melan  system  is  the  ri^id.  self-supporting  reinforce 
ment.  In  the  earliest  Melan  arches  built  in  this  country, 
about  25  years  ago,  the  reinforcing  ribs  were  built  up  of 
smaller  structural  shapes  corresponding  to  the  small  dimen- 
sions  of  the  spans,  but  the  principal   was   there. 

In  my  translation  of  Melan's  "Plain  and  Reinforced  Cin- 
crete  Arches"  (Wiley,  1917)  1  have  emphasized  this  feature 
of  rigid,  self-supporting  reinforcement  throughout.  Facin^r 
pages  115  and  119  I  have  inserted  photDgraphs  of  a  Melan 
Arch  during  construction,  to  show  how  the  reinforcement 
remained  self-supporting  after  the  centering  was  carried 
away  by  a  flood.  All  of  the  Melan  arches  pictured  have 
rigid,   self-supporting   reinforcement   of   structural    steel. 

The  use  of  the  riKid  reinforcing  ribs  to  support  deail-load 
during  erection  is  also  part  of  Melan's  system  as  developed 
by  him.  The  American  owners  of  the  Melan  patents  did 
not  take  advantage  of  this  principle,  but  Mela.i  applied  it  in 
the  design  and  construction  of  his  arches  in  Europe.  Per- 
mit me  to  quote  from  my  translation  of  his  book  which  he 
WTote  over  10  years  ago.  In  the  chapter  on  "Proportion- 
ing Reinforced-Concrete  Arches,"  page  114,  you  will  find 
the  heading:  "Rigid  Reinforcement  Cnrrying  Part  of  the 
Dead-Load  (The  Melan  Systeyn),"  and  the  text — "If  the 
arch-curve  conforms  to  the  correct  line  of  pressure  and  the 
live-load  is  not  too  great,  only  small  tensile  stresses  will 
appear.  Furthermore,  since  the  maximum  intensity  of 
compression  in  the  .steel  cannot  exceed  »  =  15  times  the 
value  for  concrete,  or  about  fi.OOO  to  7,500  lb.  per  square 
inch,  it  is  evident  that  the  full  strcnpth  of  the  steel  cannot 
bi  utUized  in  the  ordinary  archcK  of  reinforced  concrete. 
This  waste  of  strength  may  be  avoided,  however,  by  using 
self-supporting  reinforcement  (as  in  the  Melan  system) 
and  hanging  the  forms  on  these  steel  reinforcing  ribs;  a 
portion  of  the  dead  weight  of  the  structure  is  thus  trans- 
ferred directly  to  the  steel,  so  that  the  latter  receives  a 
certain  initial  stress  hefore  the  concrete  is  stressed  at  all." 

In  the  succeeding  pages,  Melan  develops  the  theory  of 
his  system  and  illustrates  it  by  examples  from  his  designs. 

All  of  the  advantageous  features  which  you  commend  in 
your  editorial  are  fully  covered  in  Melan's  work.  He 
employed  the  principle  of  suspending  the  forms  from  the 
rigid  reinforcement  as  far  back  as  1898. 

I  hope  you  will  feel,  as  I  do,  that  credit  should  be  given 
where  credit  is  due.  D.  B.  Steinman, 

New  York.  April  18.  Consulting  Kngineer. 

[It  is  obvious  from  Mr.  .Steinmnn's  evidence  that  the 
Melan  principle  included  self-supported  reinforcement, 
which  in  turn  could  carry  the  concrete  during  construction. 
The  editorial  doubtless  emphasized  too  much  the  type  of 
construction  actually  carried  out  in  the  United  States  under 
the  Melan  patents,  in  which  dead-load  was  not  carried  by 
the  reinforcement. — EniTOR.l 


J 


CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 

New  York,  April  27,  1922 


Contractors  and  Dealers  Are 
Heard  in  Cement  Trial 

Uniformity    of    Price   Testified    to    But 

Competition  Also  Indicated  in 

Activity  of  Salesmen 

In  the  examination  of  more  than  a 
score  of  contractoi-s  and  dealers  in 
building  materials,  operating  in  vari- 
ous parts  of  New  York,  Pennsylvania, 
and  New  Jersey,  evidence  has  been 
adduced  during  the  past  week  in  the 
criminal  trial  of  cement  manufacturers 
of  the  Eastern  district  before  Federal 
Judge  Knox  in  New  York  that  a  strik- 
ing uniformity  of  price  has  existed  in 
cement  quotations,  discount  practices, 
bag  charges  and  bag  refund  allowances. 
These  details  have  been  dwelt  upon  in 
the  examination  of  each  of  the  wit- 
nesses called  by  the  government.  How- 
ever, the  defense  has  met  such  evidence 
by  further  bringing  out  the  fact  that 
the  uniformity  existed  long  before  the 
formation  of  the  Cement  Manufac- 
turers Protective  Association  in  1916, 
and  by  showing  on  cross-examination 
that  (1)  manufacturers  have  often 
used  dealers  in  the  endeavor  to  discover 
quotations  from  competing  firms,  (2) 
that  in  the  establishment  of  a  new 
uniform  price  there  is  usually  a  two- 
or  three-day  lag  between  the  new  price 
as  quoted  by  the  firm  undercutting  or 
raising  and  the  quotations  from  other 
manufacturers  to  meet  the  new  price 
and  (3)  that  cement  salesmen  are  most 
active  in  calling  upon  dealers  in  the 
endeavor  to  get  business. 

Other  Witnesses 

Other  witnesses  examined  included 
William  M.  Kinney,  general  manager 
of  the  Portland  Cement  Association, 
and  Miss  Mary  F.  Kavanagh,  formerly 
in  the  employ  of  the  Atlas  Portland 
Cement  Co. 

The  examination  of  Mr.  Kinney  had 
to  do  with  the  formation  of  that  associa- 
tion and  endeavors  to  promote  the  use 
of  cement  in  structural  and  highway 
work.  The  government  in  Mr.  Kinney's 
examination  introduced  further  docu- 
mentary evidence  composed  largely  of 
correspondence  passing  between  Mr. 
Kinney  and  members  of  the  association. 

When  Miss  Kavanagh  was  called 
to  the  stand  she  was  examined  largely 
as  to  her  association  with  and  knowl- 
edge of  the  formation  of  the  Cement 
Manufacturers'  Protective  Association, 
in  which  the  Atlas  Company  had  a  lead- 
ing part.  She  proved  a  willing  witness 
for  the  government,  but  repeated  objec- 
tion was  made  by  counsel  for  the  defense 
as  to  the  inclusion  in  her  testimony  of 
irrelevant  material  which  was  ordered 
stricken  out  by  the  court.  In  cross- 
examination  she  proved  an  unwilling 
witness  and  had  to  be  admonished  often 
by  the  court  for  failing  to  answer 
properly  and  for  arguing  with  counsel. 
One  point  in  her  examination  sought 
by  the  government  was  to  establish 
the  fact  she  had'  been  instructed  to 
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Mississippi  Levees  Still 
Hold  Flood 

Col.  Charles  L.  Potter,  Corps  of 
Engineers,  U.  S.  A.,  and  President 
of  the  Mississippi  River  Commis- 
sion wired  "Engineering  News- 
Record,"  April  25  that  the  flood  on 
the  Mississippi  was  being  held  be- 
tween the  levees.  The  telegram 
says: 

"Unprecedented  flood  heights  ob- 
tain in  a  portion  of  the  lower  Mis- 
sissippi. Floods  at  Cairo  usually 
come  from  a  very  high  Ohio  and  a 
moderately  high  upper  Mississippi 
and  upper  Mississippi  floods  gener- 
ally occur  in  June  after  the  Ohio 
has  fallen.  In  April  this  year 
heavy  rains  in  the  upper  valleys 
caused  an  excessive  flood  in  the 
upper  Mississippi  and  a  moderate 
flood  in  the  Ohio  occurred  in 
March.  Cairo  gage  recorded  about 
1  ft.  below  its  record  at  the  crest  of 
the  Ohio  flood,  then  fell  about  3  ft. 
and  has  risen  about  3  ft.  while  the 
upper  Mississippi  gages  are  below 
record  heights  down  to  the  Ar- 
kansas and  White  Rivers,  which 
tributaries  were  in  flood  at  the 
critical  time.  The  natural  spill- 
v.'ay  at  Cypress  Creek  just  below 
the  Arkansas  River  whereby  some 
200.000  sec.-ft.  formerly  left  the 
main  river  in  high  floods  and  re- 
turned via  Bayou  Macon,  Black 
River  and  Red  River  has  been 
closed  since  the  last  great  flood. 
This  with  the  flooded  White  and 
Arkansas  has  already  produced 
heights  beyond  all  records  at  Ar- 
kansas City,  Greenville  and  Vicks- 
burg  and  will  probably  carry  on  to 
Red  River,  there  being  no  return 
water  from  the  Red  and  with  the 
Red  and  Ouachita  Rivers  falling, 
the  Atchafalaya  outlet  will  be  able 
to  furnish  great  relief.  No  record 
heights  are  expected  below  Red 
River.  No  levee  under  government 
control  has  broken  except  a  small 
one  near  the  mouth  of  the  river. 
One  private  levee  not  in  the  main 
line  has  broken,  flooding  a  small 
area.  We  are  putting  up  a  hard 
fight  from  the  Arkansas  to  the 
Red.  Congress  has  provided  a 
million  dollars.  The  levee  boards 
are  co-operating  magnificently  and 
we  are  going  to  win." 


Flood  at  Fort  Worth,  Texas 

Excessive  rainfall  on  the  Trinity 
River  above  Fort  Worth,  Texas,  (re- 
puted as  9  in.  in  12  hours)  on  April  25 
caused  a  I'apid  and  serious  rise  in  the 
river  with  consequent  flooding  of  part 
of  the  city.  Full  reports  are  not  avail- 
able as  this  issue  goes  to  press. 


withdraw  "damaging''  correspondence 
from  the  Atlas  files  by  Mr.  Holman, 
then  assistant  to  the  president.  Miss 
Kavanagh  testified  to  the  fact  verbal 
instructions  were  so  given.  Later  evi- 
dence proved  the  fact  Mr.  Holman  \yas 
away  from  the  company's  offices  during 
the  time  specified. 

During  the  closing  session  of  one 
day  last  week  considerable  discussion 
was  engaged  in  over  the  admissibility  of 
certain  evidence. 


Postpone  Hearings  on  Plans  for 
Railroad  Consolidation 

Hearings  on  the  plan  for  consolida- 
tion of  all  major  railroads  of  the  United 
States  into  nineteen  great  systems  were 
begun  April  24  by  the  Interstate  Com 
merce  Commission.  As  the  railroads 
generally  were  not  ready  to  proceed  it 
was  agreed  to  adjourn  the  hearings  in- 
definitely. 

First  consideration  is  to  be  given  to 
the  roads  in  the  southeastern  section  of 
the  country  which  are  to  formulate  a 
program  for  the  study  of  the  problem 
and  submit  it  to  the  commission  for  its 
approval.  Objections  to  the  plan  pro- 
posed for  this  section  have  been  raised 
by  the  Southern  States. 


Philadelphia  Receives  Bids  on 
Girard  Municipal  Piers 

Bids  for  the  construction  of  the  super- 
structure of  Pier  3,  North,  and  of  th« 
substructure  and  superstructure  oJ 
Pier  5,  North,  of  the  Girard  group  of 
Municipal  piers  in  Philadelphia  have 
been  received  by  the  Depai'tment  oi 
Wharves,  Docks  and  Ferries.  This 
reported  to  be  the  largest  singl 
contract  yet  offered  by  the  city  in  coll' 
nection  with  its  Delaware  River  water- 
front development  plan. 

Five  bids  were  submitted,  rangini 
from  that  of  the  Triest  Contracting  Co] 
at  $1,812,218  up  to  $2,045,000,  based  or] 
plain-concrete  floors;  and  from  $1,845, 
548  bv  the  same  low  bidder  up 
$2,080,000  based  on  asphalt-block  floo 

It    is    planned    to   have   the    Girar<| 
group  of  piers  in  service  in  1923. 
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Hampton  Roads  Port  Commissio! 
Appointed  by  Governor 

Governor  E.  Lee  Trinkle,  of  Virginir 
has  announced  the  appointment  of  th 
following  as  members  of  the  Hampto 
Roads  Port  Commission,  created  by  th 
last  general  assembly  to  aid  in  the  dt 
velopment  of  ports  and  rivers  in  an 
around  Hampton  Roads,  Va.:  N.  I 
Maher  of  Roanoke,  Va.,  president  Nc 
folk  &  Western  R.R.;  Henry  G.  Barbt 
of  Norfolk,  Va.,  president  Norfol 
Chamber  of  Commerce;  Homer  1 
Ferguson  of  Newport  News,  Va.,  pre' 
ident  Newport  News  Shipbuilding 
Drydock  Co.;  W.  M.  Martin  of  Peter: 
bui-g,  Va.,  secretary  Petersburg  Chan 
ber  of  Commerce;  W.  E.  Carson  ( 
Riverton,  Va.,  manufacturer,  and  Jof 
R.  Saunders,  attorney  general  of  vi 
ginia,  ex  officio. 
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Power  License  Granted  To  Cover 
San  Joaquin  River  Project 

A  license  under  the  Federal  Power 
Act  has  been  granted  to  the  Southern 
California  Edison  Co.  covering  its  $13,- 
000,000  project  on  the  San  Joaquin 
River  in  Fresno  and  Madera  Counties, 
Cal.  The  primary  power  available  is 
112,000  hp. 

The  project  works  include  a  concrete 
arch  dam  100  ft.  high;  a  tunnel  21  ft. 
by  21  ft.  and  28,000  ft.  long.  The 
power  house  will  contain  six  turbines 
which  will  operate  with  a  mean  static 
head  of  825  ft.  They  will  be  capable 
of  developing  195,000  hp.  There  will  be 
two  parallel  220,000-volt  transmission 
lines,  one  and  one-half  miles  long,  which 
will  connect  the  power  house  with  the 
double  transmission  line  to  Los  Angeles. 


Bonds  for  Activated -Sludge  Plant 
Voted  by  Pasadena,  Cal. 

By  a  majority  of  5  to  1  the  voters 
of  Pasadena,  Cal.,  on  April  11  approved 
a  bond  issue  of  $325,000  for  an  acti- 
vated-sludge plant  and  for  increasing 
the  capacity  of  its  outfall  sewer.  The 
effluent  from  the  plant  will  be  used  on 
the  sewage  farm  that  has  been  owned 
and  operated  by  the  city  for  many 
years.  It  is  expected  that  South 
Pasadena  and  Alhambra,  which  joined 
with  Pasadena  several  years  ago  in 
investigations  for  a  joint  sewage-works, 
will  have  sewage-bond  elections  soon. 
In  1915,  Pasadena  voters  negatived  an 
ocean-outlet  sewer  project.  The  results 
of  the  recent  Pasadena  election  were 
awaited  with  interest  in  Los  Angeles 
in  view  of  the  controversy  in  the  larger 
city  over  a  new  ocean  outfall  as  against 
activated-sludge  plants. 


British  Railways  Resume  Speed 

(London  Corrrspondrncc) 

Following  many  complaints,  voiced 
largely  through  the  Titnes,  London,  as 
to  slow  train-speeds  in  Britain  since  the 
war,  there  has  been  a  general  speeding- 
up,  together  with  a  closer  adherence  to 
schedules.  The  South  Eastern  &  Chat- 
ham, for  example,  notwithstanding  that 
it  must  operate  through  a  very  con- 
gested section  of  the  environs  of  Lon- 
don, showed  during  February  an  aver- 
age lateness  of  trains  at  the  London 
termini  as  follows:  Cannon  St.,  0.95 
min.;  Charing  Cross,  0.68  min.;  Vic- 
toria, 0.78  min.;  Holbom,  0.53  min.;  Lud- 
gate  Hill,  0.10  min.;  St.  Paul's,  0.20 
min.  These  stations  handle  both  local 
and  main-line  traffic  and  the  figures  in- 
clude delays  from  every  cause. 

The  Great  Western  Ry.  also  has 
-needed  up.  The  average  speed  on  the 
London-Birmingham  run,  about  110 
miles  is,  57  m.p.h.  The  Bristol-London 
run  of  118  miles  is  made  in  2  hours. 
The  log  of  one  trip  of  this  train  follows: 

.S<;lir<lillo      ArluAl 

Tim^  Time    M.P.H. 

12  00  12:00 

1225  12  32  ^3.05 

12  47  12  52  68   M 
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12);  1:271  66    13 

1:40  142  72,52 
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Federation  Reports  Increased 
Engineering  Employment 

Distinct  improvement  in  the  unem- 
ployment situation  in  the  engineering 
profession  is  reported  by  the  Federated 
American  Engineering  Societies'  Em- 
ployment Bureau,  29  West  39th  Street, 
New  York.  During  the  first  quarter 
of  this  year  778  available  positions  were 
sent  to  the  bureau  as  against  347  for 
the  same  period  in  1921,  an  increase  of 
124  per  cent.  The  number  of  men 
placed  showed  an  increase  of  41  per 
cent,  rising  from  293  during  the  lirst 
three  months  of  last  year  to  415  during 
the  quarter  just  passed.  The  number 
of  new  men  registering  with  the  bureau 
fell  from  552  last  year  to  421  during  the 
first  three  months  of  this  year,  a  reduc- 
tion of  24  per  cent  in  applicants  for 
positions. 

Many  of  the  positions  available  are  in 
what  is  classed  as  the  junior  grades, 
draftsmen,  estimators  and  similar  jobs, 
but  there  is  an  increased  number  noted 
in  the  higher-grade  openings  which  are 
sent  in,  indicating  that  many  companies 
are  actively  preparing  for  a  return  to 
more  normal  conditions.  The  gradually- 
increasing  activity  does  not  appear  to 
be  confined  to  any  particular  line,  but 
is  more  or  less  general. 


Transportation  Policies  Outlined 
by  Agricultural  Inquiry 

"Transportation  requires  constructive 
and  helpful  governmental  and  public 
treatment  rather  than  repressive  or 
restrictive  regulation,"  recently  de- 
clared Chairman  Sydney  Anderson  of 
Minnesota,  speaking  for  the  Con- 
gressional Joint  Committee  on  Agricul- 
tural Inquiry.  "We  are  convinced,"  he 
continued,  "that  whatever  else  may  be 
or  can  be  done  by  Congress  or  the  gov- 
ernment to  help  all  business,  including 
agriculture,  to  readjust  and  stabilize 
itself,  transportation  is  a  vital  factor 
and  must  be  dealt  with  equitably  and 
constructively  if  the  country  is  to  go 
forward  and  prosper." 

As  the  fruits  of  an  investigation 
which  has  been  in  progress  since 
August,  1921,  the  forthcoming  report  of 
the  commission  is  expected  to  present 
many  definite  and  far-reaching  recom- 
mendations bearing  on  the  relation  of 
transportation  to  agriculture  and  indus- 
try. The  recommendations  directed  to 
Congress,  Mr.  Anderson  states,  will  be 
confined  to  matters  wherein  Congress 
has  power  to  legislate  and  wherein 
there  is  need  for  legislative  action. 


The  Penzance  (West  of  England) 
train,  which  leaves  Exeter  at  1  :45  ran 
to  Paddington  (173  mi.  53  ch.)  in  174 
min..  the  average  speed  being  59.88 
m.p.h.  The  highest  speed  on  this  run 
was  67.16  m.p.h. 


Electrical  Engineers  Nominate 
1922  OfTicers 

The  board  of  directors  of  the  Ameri- 
can Institute  of  Electrical  Rngincors  at 
its  meeting  in  New  York,  March  17 
selected  by  ballot  the  following  list  of 
"Directors'  Nominees"  for  offices  fall- 
ing vacint  July  31,  1922:  For  president, 
Frank  B.  Jewett,  New  York  City;  for 
vice-pre.=(idcnts;  District  1,  G.  Faccioli, 
Pitt'ficld,  Mass.;  District  3,  W.  L 
Sliohter,  New  York  City;  nistrict  5,  R. 

F.  .Srhurhardt,  Chirago.  III.:  District  7, 
H  W  Flairs,  St.  Louis,  Mo.;  District 
9,  H.  T.  Plumb,  Salt  I>ake  City,  Utah; 
for  managers,  H.  M.  Hobart,  Schenec- 
tady   N.  Y.,  Ernest  Lunn,  Chicago,  111., 

G.  L.  Knight,  Brooklyn,  N.  Y.;  for 
treasurer,  George  A.  Hamilton,  Eliza- 
beth, N.  i. 


California  To  Vote  on  State 
Hydro-electric  Ownership 

Initiative   Measure   to   be    Acted    Upon 

In   November   Proposes   Board 

With  Broad  Powers 

As  an  initiative  measure  there  will 
come  before  the  people  of  the  state 
of  California  in  the  election  November, 
1922,  a  constitutional  amendment  known 
as  the  California  Water  and  Power 
Act,  which  if  approved  by  the  majority 
of  the  state,  will  immediately  become 
a  law  without  the  necessity  of  further 
legislation.  The  amendment  creates  a 
board  which  has  large  powers  in  the 
control  of  water  and  the  distribution 
of  power,  and  in  effect  establishes  in 
California  state  ownership  of  power 
similar  to  that  in  vogue  in  Ontario 
under  the  Hydro-electric  Power  Com- 
mission. 

Powers  of  the  Board 

The  California  Water  and  Power 
Board  under  the  act  will  be  composed 
of  five  members  appointed  by  the 
governor,  but  removable  by  the  legis- 
lature by  a  two-thirds  vote  of  all  its 
members  on  charges  of  "dereliction  of 
duty  or  corruption  or  incompetency." 
Provisions  are  made  for  the  future  pas- 
sage of  a  law  for  the  removal  of 
members  also  by  recall.  This  board 
has  almost  unlimited  power  "to  do  any 
and  all  things  necessary  or  convenient 
for  the  conservation,  development, 
storage  and  distribution  of  water  for 
the  generation,  transmission  and  dis- 
tribution of  electric  energy"  and  "to 
purchase,  acquire,  produce,  manufac- 
ture or  otherwise  provide  facilities, 
materials  and  supplies  raw  or  finished 
and  any  property  or  thing  necessary  or 
convenient  for  the  accomplishment  of 
the  purposes  of  the  law,  to  co-operate 
and  contract  with  the  political  sub- 
divisions of  the  state  concerning  the 
use  of  water  and  generation  of  elec- 
tricity, and  to  supply  or  construct  for 
said  subdivisions  distribution  systems." 

The  board  is  supreme  except  for  a 
committee  composed  of  the  governor, 
comptroller,  treasurer,  chairman  of  the 
Board  of  Control  and  chairman  of  the 
Water  and  Power  Board,  which  issues 
and  sells  bonds  but  has  no  discretion 
as  to  whether  or  not  bonds  shall  be 
issued.  Bonds  of  the  state  not  exceed- 
ing the  sum  of  $500,000,000  may  be 
issued  and  sold  by  the  commission  and 
the  full  faith  and  credit  of  the  state 
is  pledged  for  the  payment  of  the  prin- 
cipal of  the  bonds  and  the  interest 
thereon. 

The  board  is  to  establish  the  rates 
for  service  without  review  by  any  other 
state  body.  The  body  is  finally  given 
the  right  of  proceeding  in  eminent 
domain.  The  determination  of  the 
board  that  the  taking  of  the  properties 
described  is  necessary  is  to  be  conclu- 
sive evidence  of  such  nessity. 


Sawmill  and  Village  To  Be  Built 
by  vSame  Contractor 

Contract  for  the  construction  of  an 
electrically-operated  sawmill  at  Denro, 
Miss.,  has  been  awarded  Dwight  P. 
Robinson  &  Co.,  New  York  City,  by  the 
Denkmann  Lumber  Co.  The  contract 
includes  building  a  village  of  about  fiO 
houses,  churches,  schools,  etc.  Addi- 
tional work  at  other  Mississippi  to^vns 
in   to   be   done   by   the   same    company. 
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Indicted  for  Phillipsburg 
Sewage- Works  Extras 

Conspiracy  Charged    Against    Engineer 
and  Contractors — ^Town  Commis- 
sion Declared  Inefficient 

Indictments  for  conspiracy  to  de- 
fraud the  town  of  Phillipsburg,  N.  J., 
in  securing  $23,000  for  extras  on  the 
contract  for  the  Landreth  direct-oxida- 
tion sewage-works  have  been  returned 
by  the  Grand  Jury  of  Warren  County 
against  the  Municipal  Disposal  Co.  of 
Philadelphia,  H.  Jerome  Hirst,  presi- 
dent, Charles  E.  Parry,  engineer  of  the 
company,  Korp  &  Korp,  sub-contrac- 
tors, for  parts  of  the  work  outside  those 
essential  of  the  Landreth  process,  and 
C.  E.  Tilton,  formerly  town  engineer  of 
Phillipsburg.  Mr.  Tilton  is  also  indicted 
for  malfeasance  in  office.  Four  of  the 
five  town  commisioners  (the  fifth  hav- 
ing been  elected  after  the  contract  was 
completed)  are  severely  censured  by  the 
Grand  Jury  for  disregard  of  state  laws 
in  letting  contracts  and  in  authorizing 
contract  payments,  expending  money  in 
excess  of  appropriations,  ignorance  of 
the  laws  of  the  state  governing  munic- 
ipalities, and  lack  of  business  methods, 
but  much  of  this  censure  is  not  based  on 
the  sewage-woi-ks  contract.  The  Grand 
Jury  reported  that  it  did  not  find  evi- 
dence that  would  warrant  the  indict- 
ment of  the  commissioners.  It  placed 
on  the  voters  the  responsibility  for 
electing  "incompetent  and  inefficient 
public  officials." 

The  indictments  and  censure  are  the 
sequence  of  an  investigation  of  the  con- 
duct of  Phillipsburg  town  affairs,  con- 
ducted by  a  former  state  judge, 
Frederick  W.  Gnichtel,  of  Trenton, 
acting  as  commissioner  of  the  State 
Supreme  Court  in  response  to  a  tax- 
payers' petition  alleging  irregularities 
and  mismanagement  in  the  conduct  of 
town  affairs.  Charles  B.  Brady,  of 
Phillipsburg,  was  counsel  for  the  tax- 
payers. 

Results  of  Investigation 

Judge  Gnichtel's  report,  filed  in  No- 
vember, 1921,  although  going  into  vari- 
ous phases  of  town  mismanagement, 
dealt  largely  with  the  municipal  dis- 
posal contract.  He  found  that  the  town 
commission  never  rescinded  its  adoption 
in  1918  of  plans  for  sewage  treatment 
Ly  Riensch-Wurl  screens  and  chlorina- 
tion,  submitted  early  in  1917  by  the  late 
Robert  P.  Howell,  then  town  engineer, 
and  George  W.  Fuller,  consulting  engi- 
neer; that  in  Feburary,  1919,  the  com- 
mission signed  a  report  by  C.  E.  Tilton, 
then  town  engineer,  advising  that  the 
Landreth  direct-oxidation  system  be 
substituted  for  screens  and  chlorina- 
tion,  but  that  neither  then  or  subse- 
quently did  the  commission  formally 
adopt  the  Landreth  process  by  ordi- 
nance or  resolution.  The  commissioner 
found  that  late  in  1919,  the  commission 
awarded  a  contract  to  the  Municipal 
Disposal  Co.  for  a  direct-oxidation 
plant  for  $138,000— $122,000  for  its 
own  machinery  in  place  and  $25,980  for 
all  other  material  and  work,  and  that 
the  company  sublet  all  the  work,  except 
for  its  machinery,  to  Korp  &  Korp,  for 
cost  plus  15  per  cent.  The  commis- 
sioner also  found  that  although  by 
statute  a  bond  equal "  to  the  contract 
price  should  have  been  put  up,  one  for 
only  $32,000  was  accepted,  and  that  at 


Bill  Provides  for  Colorado 
River  Control 

A  bill  introduced  on  April  26  in  the 
Senate  by  Senator  Johnson  and  in  the 
House  by  Representative  Swing,  both 
of  California,  authorizes  the  construc- 
tion by  the  federal  government  of  a 
dam  at  Boulder  Canyon  on  the  Colorado 
River  and  the  construction  of  a  canal 
from  the  river  at  Laguna  Dam  to  the 
Imperial  Valley.  Provision  is  made  to 
issue  permits  for  water-power  genera- 
tion and  distribution,  first  to  political 
subdivisions  and  then  to  private  com- 
panies under  proper  federal  control. 
The  dam  and  reservoir  are  to  be  used, 
"first,  for  river  regulation  and  flood 
control;  second,  for  irrigation,  and 
third,  power."  A  sum  of  $70,000,000  is 
appropriated  for  the  dam. 

El  Paso  and  Jaurez  Plan  Flood 
and  Mosquito  Protection 

Both  the  flood  menace  from  the  Rio 
Grande  at  El  Paso  and  the  mosquito- 
control  problem  are  being  investigated 
by  committees  of  the  El  Paso  Chapter 
of  the  American  Association  of  Engi- 
neers. In  addition,  there  is  an  inter- 
national committee  representing  El 
Paso,  Tex.,  and  Juarez,  Mexico,  that 
has  been  appointed  to  recommend  a 
plan  for  ridding  the  two  cities  of  the 
mosquito  nuisance-  On  the  Interna- 
tiona committee  are  J.  L.  Campbell, 
chief  engineer,  El  Paso  &  Southwestern 
Ry.,  who  is  serving  as  chairman,  W.  C. 
Stewart,  city  engineer  of  El  Paso,  E.  A. 
Paredes,  city  engineer  of  Juarez,  and 
A.  B.  Colin,  of  the  International  Bound- 
ary Commission.  The  A.  A.  E.  com- 
mittee on  the  mosquito  nuisance  has 
already  recommended  the  construction 
of  levees  along  the  Rio  Grande  and  the 
drainage  of  low  lands. 

As  to  Rio  Grande  floods,  since  the 
construction  of  the  Elephant  Butte  dam 
above  El  Paso  the  river-bed  at  El  Paso 
has  risen  6  to  7  ft.  Mosquitoes  at  El 
Paso  first  became  a  problem  in  1921 
and  that  Dr.  J.  W.  Tappan,  of  the 
United  States  Public  Health  Service,  is 
of  the  opinion  that  unless  immediate 
preventive  measures  are  taken  the 
mosquito  menace  will  be  much  g:reater 
this  year  than  last. 

the  time  of  the  investigation  no  one 
could  tell  where  that  bond  was. 

The  conspiracy  charges  of  fraud  on 
$23,000  extras  are  based  on  the  sub- 
contract. The  commissioner  reported 
that  although  the  Municipal  Disposal 
Co.  agreed  to  do  the  work  outside  of 
its  machinery  for  $25,980.  It  was 
allowed  extras  totaling  $26,556,  "with- 
out any  official  action  on  the  part  of  the 
commissioners."  The  bills  for  these 
extras  were  made  out  and  sworn  to  by 
Mr.  Tilton,  the  commissioner  states, 
some  of  them,  at  least,  on  the  mere  say 
so  of  the  sub-contractors.  The  irreg- 
ularities cited  by  the  commissioner  in- 
clude a  statement  to  the  effect  that 
although  Korp  &  Korp  took  the  sub- 
contract on  a  15-per-cent-plus  basis, 
they  added  a  profit  on  cement  before 
figuring  the  15  per  cent.  The  commis- 
sioner states  that  the  books  of  Korp  & 
Korp  for  the  year  the  work  was  done 
were  burned  early  in  1921,  but  that 
Korp  &  Korp  claimed  this  was  their 
usual  practice. 

Mr.  Tilton  resigned  as  town  engineer 
of  Phillipsburg  shortly  after  the  court 
commissioner's  report  was  filed. 


Engineering  Employment  Shows 
Decided  Improvement 

Signs  of  increased  employment  of 
engineers  continue,  according  to  the 
employment  department  of  the  Ameri- 
can Association  of  Engineers.  More 
positions  were  received,  more  men 
placed  and  a  greatly-reduced  number  of 
men  were  available  at  the  end  of  March 
than  for  the  past  five  months.  The 
number  of  engineers  actually  unem- 
ployed is  small — only  a  few  in  the  con- 
struction field  and  a  smaller  number  in 
the  industrial  field.  The  unemployed  in 
other  fields  is  negligible. 

The  demand  for  architects,  architec- 
tural engineers,  draftsmen,  structural 
draftsmen  and  designers  with  building 
experience  far  exceeds  the  supply  in 
the  Central  West.  Salaries  for  men 
of  this  class  of  work  have  increased 
materially.  Tracers  receive  in  many 
cases  as  high  as  $40  a  week  at  the 
start,  while  good  draftsmen  command 
as  high  as  $350  a  month.  A  few  posi- 
tions are  open  for  construction  engi- 
neers and  superintendents  but  not 
enough  to  equal  the  supply.  The  fol- 
lowing table  shows  the  trend  of 
employment: 

March  Feb.  Marcb 

1922  1922  1921 

Applicants  fop  employment .     1.696  1,968  2,32? 

Positions  received 407  312  652 

Men  referred 1.868  1,475  3.532 

Men  placed 216  172  27f 

The  average  monthly  salary  of  posi^ 
tions  filled  during  March  was  $196,  or 
.SIO  more  than  the  previous  month; 
for  the  same  month  last  year  the 
average  salary  was  $203.  The  highest 
salaried  position  filled  was  $7,000; 
seventeen  positions  were  filled  at 
salaries  of  $5,000  and  over.  The  lowest 
salaried  position  was  $100  a  month. 
The  greatest  demand  for  engineers  at 
this  time  exists  in  the  Central  West 
and  the  East  which  is  showing  an  im- 
provement in  the  industrial  situation. 
A  healthy  demand  exists  in  the  West 
for   engineers    of   certain   classes. 

Students  and  undergraduates  this 
season  will  have  little  trouble  in  ob- 
taining employment.  The  highway  and 
municipal  fields  will  require  the  serv- 
ices of  many  of  this  younger  class,  and 
students  in  mechanical,  electrical  and 
chemical  engineering  will  find  employ- 
ment with  industrial  companies  who 
are  now  making  places  in  their  or- 
ganizations as  a  result  of  improved 
conditions. 

The  most  important  factor  in  engi- 
neering employment  is  the  apparent 
attainment  of  a  much  greater  degree 
of  economic  adjustment  and  stability 
than  previously  recorded.  The  situa- 
tion, as  seen  by  A.  A.  E.  officials,  is  far 
more  promising  than  any  that  has  pre- 
vailed for  some  time. 


San  Antonio  Plans  Auditorium 

Plans  are  being  drawn  for  a  munic- 
ipal auditorium  by  San  .A.ntonio,  Tex., 
to  be  erected  in  Madison  Square.  These 
plans  will  call  for  a  steel  and  concrete 
structure  with  a  seating  capacity  of 
about  6,000;  the  sum  of  $500,000  is 
available  for  the  purpose.  The  plan- 
ning is  being  done  by  Ralph  H.  Cam- 
eron, architect,  under  the  general  super- 
vision of  the  city  engineer,  D.  D.  Har- 
rigan,  who  will  also  have  charge  of  con- 
struction. It  is  anticipated  that  the 
work  will  start  about  July. 
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Philadelphia  Bridge  Caisson 
Is  Launched 

The  west  or  Philadelphia  pier  caisson 
for  the  Delaware  River  suspension 
bridge  was  launched  successfully  on 
April  24  at  the  yard  of  the  New  York 
Shipbuilding-  Co.,  Camden.  The  struc- 
ture was  christened  in  accordance  with 
regular  shipbuilding  practice,  being 
given  the  name  "Keystone  State." 

As  launched,  the  caisson,  whose 
ground-plan  dimensions  are  70  x  143  ft.. 
was  52  ft.  high  above  cutting  edge,  or 
something  more  than  40  ft.  above  the 
roof  of  the  working  chamber.  It  had  all 
reinforcing  and  all  air  locks  installed, 
and  part  of  the  shafting.  A  false 
bottom  was  placed  under  it  for  launch- 
ing, to  check  the  impact  of  the  water 
on  the  transverse  partitions  in  the  work- 
ing chamber.  This  bottom  floated  away 
as  soon  as  the  caisson  was  fully  in  the 
water,  and  the  structure  settled  to  11 J 
ft.  draft.  It  will  be  pulled  over  to  the 
wet  dock,  the  remaining  installation 
made,  and  14  ft.  of  additional  cofferdam 
built  on  top  of  it.  With  this  work  com- 
pleted, early  next  week,  it  will  be  towed 
over  to  the  pier  site  ready  for  sinking. 
It  is  to  be  sunk  by  filling  with  concrete. 
which  operation  will  consume  probably 
several  days  before  the  structure  rests 
on  the  river  bottom.  The  bridge  com- 
mission last  week  approved  contract 
forms  for  the  first  section  of  the 
anchorages.  This  section  includes  the 
concrete  core  and  all  the  anchorage 
steel  for  the  structures  on  both  sides  of 
the  river.     Bids  are  to  be  asked  shortly. 


New  England  Health  Institute 
Will  Hear  76  Addresses 

Seventy-six  addresses  by  as  many 
speakers  will  be  delivered  before  the 
New  England  Public  Health  Institute, 
at  Hartford,  Conn.,  May  1-6.  There 
will  be  twelve  separate  courses,  in- 
cluding those  on  health  administration, 
preventable  <iiseases,  sanitation,  and 
industrial  hygiene.  The  Institute  is 
mider  the  auspices  of  the  United  States 
Public  Health  Service,  the  health  boards 
and  departments  of  the  six  New  Eng- 
land states,  and  the  medical  schools  at 
Harvard  and  Yale.  The  topics  of  most 
likely  interest  to  engineers  with  the 
corresponding  speakers  and  the  days  on 
which  the  addresses  will  be  made  are: 

Tiifxtlaii,  Mu]i  J — Protection  of  Water 
Supplies,  Sol  Pincus,  sanitary  engineer, 
U.  S.  Public  Health  Service;  Pollution  of 
Streams,  .lames  A.  Xewlands,  Connec- 
ticut Public  Health  Council;  Chlorina- 
tion  of  Public  Wat<?r  Supplies,  Caleb  M. 
Saville,  engineer  and  manager,  Hart- 
ford water-works.  Wrdnrxdny  —  The 
Health  Department  and  the  Communitv. 
Prof.  C.-E.  A.  Winslow,  Yale  Medirkl 
School.  r/i»(W«,/_Rural  Health  Work, 
I>r.  L.  L.  Lunsden,  U.  S.  Public  Health 
Service;  Sanitation  of  Public  Bathing 
PlacpB,  S.  DeM.  Gage,  chemist  and  sani- 
tan,-  enginper.  Rhode  Island  State  Board 
of  Hoalth.  F..(/«)/— The  United  States 
Public  Health  .Service,  Dr.  H.  A.  Mc- 
Ijiughlin.  asRi.'t^int  .surgeon -general; 
Oarhage  Treatment  and  Di.iposal,  M.  N. 
Baker,  a<<snciate  editor.  Enffhicrnnf/ 
Nrtin-Rrrnrd:  International  Health 
ProblpmB.  Prof.  Winslow. 

A  reception  and  dinner  will  be  given 
'o  the  faculty,  as  the  76  speakern  are 
ralle<l,  on  Thursday  evening,  May  4, 
»t  which  Dr  McLaughlin  and  others 
*ill  "peak. 


Indiana  Flood-Prevention  Work 
To  Be  Active 

A  large  amount  of  flood-prevention 
work  is  likely  to  go  on  in  Indiana  during 
the  coming  two  years,  according  to  local 
reports.  Work  in  many  counties  has 
been  held  up  since  the  1913  floods  be- 
cause of  mounting  prices.  Now  it  is  to 
be  pushed  ahead  of  much  other  public 
construction.  In  the  floods  of  the  past 
two  Weeks  almost  every  city  in  the 
state  on  a  stream  subject  to  flood  has 
been  damaged,  except  Indianapolis, 
where  millions  of  dollars  were  spent 
five  years  ago  in  flood-prevention  work 
and  retaining  walls. 


Illinois  Central  Plans  to  Spend 
$50,000,000  in  Chicago 

Issuance  of  SSO.OOO  preferred 
stock  by  the  Illinois  Central  R.  R. 
to  be  used  for  electrification  and 
other  major  improvement  of  the 
company's  property  in  Chicago  was 
approved  at  the  stockholders' 
annual  meeting  on  -Vpril  19.  Presi- 
dent Charle.s  H.  Markham  expects 
that  work  will  begin  within  a  year. 


Rival  Tickets  for  Directorate  of 
Road  Builders'  Association 

Rival  tickets  for  the  incoming  di- 
rectorate of  the  American  Road  Build- 
ers' Association,  to  be  chosen  by  letter 
ballot  closing  May  12,  are  supported  in 
Utters  which  have  been  mailed  tp  the 
membership  under  dates  of  April  18 
and  21.  Special  importance  attaches  to 
the  choice  of  directors  this  year  inas- 
much as  they  are  empowered,  under  the 
revised  constitution,  to  elect  the  new 
president,  treasurer,  and  secretary  of 
the  association. 

Col.  H.  L.  Bowlby,  over  his  signature 
as  president  of  the  association  and  on 
its  ofllcial  stationery,  has  sent  out  a 
communication  in  the  interests  of  the 
following  candidates:  H.  K.  Bishop.  U. 
S.  Bureau  of  Public  Roads;  C.  P.  Fort- 
ney.  State  Koad  Commission  of  West 
Virginia;  W.  R.  Neel,  state  highway  en- 
gineer of  Georgia;  George  C.  Diehl,  en- 
gineer, Erie  County,  N.  Y.;  Francis  P. 
Smith,  consulting  chemist  and  paving 
engineer,  New  York;  M.  F.  Bramley, 
president,  Cleveland  Trinidad  Paving 
Co.;  I'rank  Terrace,  Washington  State 
Good    Roads    Association. 

Opposed  to  the  foregoing  ticket  i.^ 
one  which  has  the  support  of  the  High 
way  Contractors'  Association  of  New 
.lersey  in  a  communication  signed  by 
Albert  V.  Barrett,  its  executive  secre- 
tary. This  letter  urges  the  election  of 
T.  J.  Wasser,  state  highway  engineer  of 
N'l-w  .lersey,  as  president  of  the  asso- 
ciation; Jaines  MacDonald  as  treasurer, 
and  Charles  M.  Upham,  state  highway 
engineer  of  North  Carolina,  as  secre- 
tary. Recipients  of  the  letter  are  urged 
to  "vote  for  the  following  directors: 
Col.  R.  Keith  Compton.  chairman,  Pav- 
ing rommis.iion,  Baltimore.  Md.;  E.  .1. 
Mehren,  editor.  Kni/hirnitiif  Newn- 
Ker.nil.  New  York;  H.  K.  Bishop,  U.  S. 
Bureau  of  Public  Roads,  Washington; 
W  Tom  Winn,  Georgia  Stat*'  Automo- 
bile Association;  .lofcph  F.  Helm, 
Standard  Oil  Co.  of  I-oui-lana;  R.  .1. 
Windrow,  consulting  highway  engineer, 
.IffTfrson  City,  Mo.;  R.  H.  Stalnnker. 
assistant  sUte  highway  enginner.  aacra- 
mento.   Cal. 


Sacramento  Filtration-Job 
Controversy  Ends 

Hoard     of     Three     Awards     Contractor 
$2.5.000  With   Equal   Division  of 
Arbitration  Cost 

Dc.ision  was  rendered  on  March  27 
by  a.i  arbitration  board  of  three  engi- 
neers selected  to  review  the  controversy 
between  the  city  of  Sacramento  and 
the  Coast  Construction  Co.  over  the 
construction  of  the  new  Sacramento 
water-supply  system  contract  for  the 
construction  of  which  was  canceled  by 
the  city.  The  points  at  issue  were  (1) 
the  right  of  the  city  to  suspend  the 
work  on  Jan.  2;  (2)  to  cancel  the  con- 
tract; (3 1  the  amount  of  fee  due  in 
settlement.  The  main  features  of  the 
contract  were  published  in  Engineerhiff 
News-Retard,  Jan.  13,  1921,  p.  77. 

The  contract  was  for  the  construction 
of  a  portion  of  the  new  filtration  pro- 
ject to  supply  the  city  with  water  from 
the  Sacramento  River  and  was  dated 
Dec.  31,  1920.  The  fee  for  supervision 
was  to  be  $82,109  and  the  estimated 
actual  cost,  including  overhead,  was 
$807,294.  The  penalty  provided  was  50 
per  cent  of  over-run  above  this  estimate, 
not  exceeding  $41,055.  The  bonus  pro- 
vision applicable  with  under-runs  be- 
low the  estimate  was  similar. 

Pay  Withheld  and  Work  Stopped 

On  Oct.  31,  1921.  the  city  engineer 
withheld  the  payment  of  a  fee  on  the 
ground  that  the  cost  of  the  work  was 
exceeding  the  estimate  on  which  pen- 
alty was  based.  On  Jan.  2,  1922,  the 
resident  engineer  suspended  work  under 
the  contract.  The  contractor  then  asked 
for  arbitration,  as  provided  in  the  con- 
tract. The  contract  was  cancelled  by 
the  City  Council  on  Jan.  26  during  the 
arbitration  proceedings  and  the  con- 
tractor also  submitted  this  action  to  ar- 
bitration. 

At  the  hearing  before  the  arbitration 
board  the  contractor  presented  claims 
amounting  to  $127,703.  The  city  claimed 
the  sum  of  $2.3,579  as  due  in  settlement 
of  the  $41,055  penalty  provided  in  the 
contract,  claiming  that  the  estimate  of 
contract  work  had  been  over-run  about 
$211,000. 

The  arbitration  board  awarded,  in 
full  settlement  of  all  claims,  the  pay- 
ment of  $25,000  by  the  city  to  the  con- 
tractor with  an  equal  division  of  the 
cost  of  the  arbitration,  and  held  that 
the  city  had  the  right  to  suspend  the 
work  and  cancel  the  contract. 

The  members  of  the  board  were  J.  B. 
Lippincott,  consulting  engineer,  Los 
Angeles,  for  the  citv  of  Sacramento; 
A.  J.  Cleary,  consulting  engineer.  San 
Francisco,  for  the  contractor;  and  G. 
A.  Elliott,  chief  engineer.  Spring  Valley 
Water  Co.,  selected  by  the  two  first 
named.         

East  .lersey  Wafer  Co.  Ruled  Oiil 
on  Rate  Appliralion 

The  East  Jersey  Water  Co.  ha.^  hein 
ruled  out  of  the  applicnlion  filed  by  it- 
self and  assorintefl  companies  for  in- 
crease of  water  ratvs  in  Pat<>rRoiv 
Passaic,  and  other  New  Jersey  com- 
munities. The  State  Public  Utilitiei 
Commission  hoMs  that  the  East  Jersey 
Water  To.  is  not  a  public  utility  but  it 
a  holding  comp.Tny.  and  (hat  the  water 
rates  must  be  fixed  separal^dy  for  pack 
of  the  associated  compaiiie."  in  tht 
municipalities  that  they  supply 
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Federation  Officers  Confer 
With  President  Harding 

The  work  of  the  Federated  American 
Engineering  Societies  was  discussed 
April  11  when  Mortimer  E.  Cooley,  the 
president  of  the  Federation,  and  L.  W. 
Wallace,  its  executive  secretary,  con- 
ferred with  President  Harding.  Ihe 
President  showed  keen  interest  in  the 
organization  and  recalled  the  part 
which  Secretary  Hoover  took  m  its 
formation.  _       . ,     ^   .t.   *. 

Dean  Cooley  told  the  President  that 
the  federated  societies  would  concen- 
trate attention  in  the  immediate  future 
on  reforestation,  elimination  of  waste 
in  American  agriculture  and  industry, 
and  on  the  reorganization  of  the  federal 
government.  The  President's  attention 
tlso  was  called  to  a  list  of  the  activities 
which  have  concerned  the  federation 
since  its  founding  seventeen  months 
ago  These  were  handed  to  the  Presi- 
dent in  typewritten  form  Quite  to  the 
surprise  of  Dean  Cooley  and  Mi 
Wallace  the  President  proceeded  to 
analyze  them  on  the  spot.     The  list  is 

as  follows:  .    ,     ,  •  ,  „*„. 

Investigation  of  industrial  waste, 
participation  in  the  settlement  of  juris- 
dictional disputes  among  unions  of  the 
construction  industry;  study  of  the 
relative  merits  of  the  eight-hour  and 
twelve-hour  shifts  in  continuous-process 
industries;  actively  supported  Patent 
Office  Relief  Bill,  topographic  survey 
hills,  business-cycle  bill,  railway  trans- 
portation bills,  and  legislation  provul- 
ing  a  commissioned  status  for  sanitaiy 
engineers  of  the  U.  S.  Public  Health 
lefv^ce;  study  of  the  Muscle  Shoals  and 
Great  Lakes-St.  Lawrence  waterway 
projects;  participation  in  the  unemploy- 
ment conference's  investigation  of  busi- 
ness cycles;  participation  in  the  activi- 
ties looking  to  the  reorganization  of 
the  Federal  Government's  executive  de- 
partments, including  the  bill  Providing 
for  a  Department  of  Public  Welfare, 
and  particularly  proposals  lookmg  to 
the  establishment  of  .a  Department  of 
Public  Works;  participation  in  numer- 
ous conferences  called  by  the  Depart- 
ment of  Commerce^ 

Business  Engineering  Conference 
to  Be  Held  in  Pittsburgh 


versities,  and  of  engineers  and  business 
men  who  are  nationally  known  for  their 
interest  in  the  reduction  of  the  costs  of 
production,  distribution,  transportation, 
etc.,  through  better  training  in  schools 
and  colleges  of  the  personnel  of  indus- 
try and  commerce. 

Prominent   educators,    engineers   and 
business    executives    are    announced    as 
speakers   and  group)  chairmen   at  both 
sessions  of  each  day.     Included  among 
these  are:  Dugald  C.  Jackson,  professor 
of  electrical  engineering,  Massachusetts 
Institute  of  Technology;    Henry    Rand 
Hatfield,   dean   of   the     faculties,)    Uni- 
versity  of   California;    P.   F.   Walker, 
dean,    school    of    engineering.    Univer- 
sity of  Kansas;    R.    L.   Sackett,  dean, 
school     of     engineering,     Pennsylvania 
State  College;   C.   R.  Dooley,  director, 
personnel    and   training.    Standard    Oil 
Co.,  New<  York  City;  W.  E.  Mott,  di- 
rector, college  of  science  and  engineer- 
ing, Carnegie  Institute  of  Technology; 
C.  R.  Mann,  chairman  of  operations  and 
training     division,     War     Department, 
General  Staff,  Washington,  D.  C.     Ar- 
thur  Morgan,  president,   Antioch   Col- 
lege;  Dexter  Kimball,  dean,  school   of 
engineering,   Cornell   University;   F.   B. 
Jewett,  vice-president.  Western  Electric 
Co.,    New    York    City;    Samuel    Insull, 
president,    Commonwealth    Edison    Co., 
Chicago;   F.   M.   Feiker,  vice-president, 
McGraw-Hill  Co.,  Inc.,  New  York  City; 
L.     W.    Wallace,     executive    secretai-y. 
Federated    American    Engineering    So- 
cieties, Washington,  D.  C;  and  Eugene 
Meyer,  Jr.,  director.  War  Finance  Cor- 
poration, Washington,  D.  C. 


Traffic  Problems  To  Be  Discussed 

The  program  of  the  annual  meeting 
of  the  National  Highway  Traffic  Asso- 
ciation, which  is  to  be  held  May  12  at 
the  Automobile  Club  of  America,  New 
York  City,  has  been  announced  by 
President  Arthur  H.  Blanchard.  Among 
the  subjects  listed  for  discussion  are 
traffic  safety,  regulations  governing 
speeds,  weights  and  dimensions  of  mo- 
tor trucks  and  trailers,  license  fees  and 
highway  franchises. 

The  national  chairmen  who  have  been 
asked   to  make   reports   at  this  confer- 
ence are:   Elmer  Thompson,    secretary, 
Automobile    Club   of   America,   on   uni- 
form highway  signs;  Herschel  C.  Smith, 
assistant    professor    of    highway    engi- 
neering.   University    of     Michigan,     on 
traffic  capacity  and  widths  of  highways 
outside   of   municipalities;     H.     Eltinge 
Breed,   consulting   engineer.   New   York 
City,  on  the  status  of  the  construction 
of   highway   curves    and   recommended 
practices   to   increase   traffic   safety;    F. 
W.     Fenn,     secretary,     national     motor 
truck   committee,    National   Automobile 
Chamber    of    Commerce,    on    highway 
transport  franchises;  Tom  Snyder,  sec- 
retary.   National    Association    of    Com- 
mercial Haulers,  on  highway  transport 
clearing  houses;  George  H.  Pride,  presi- 
dent.   Heavy   Haulage   Co.,   New   York 
City,  on  regulations  governing   speeds, 
weights  and  dimensions  of  motor  trucks 
and    trailers;    and,   Henry  G.   Shirley, 
roads  and  sanitary  engineer,  Baltimore 
County    Roads    and    Sewerage    Depart- 
ment, "on  license  fees  and  motor  vehicle 
taxation. 


Bonds  for  Street  Widening 
Voted  at  Milwaukee 


Country-wide   interest  m   the   second 
public    conference    on    commercial    en- 
gineering  to  be  held   May   1   and  2   at 
Carnegie  Institute  of  Technology,  Pitts- 
burgh: is  reflected  by  the  large  number 
of    delegates    already    appointed.      Dr. 
Glen    Levin     Swiggett,  .of    the     U.    b. 
Bureau   of   Education,   m   Washington, 
chairman  of  a  national  committee   ap- 
pointed by  the  U.  S.  Commissioner  of 
Education  to  investigate  business  train- 
ing of  engineers  and  engineering  train- 
ing for  students  of  business   announces 
that  "the  primary  purpose  of  the  Pitts- 
burgh  conference  is  to   promote  plans 
for  better   co-ordination   of    the   major 
operations  in  industry    and    commerce. 
Internationally  known  business  men  and 
engineers  have  been  invited  to  address 
the   conference   on  major  topics  relat- 
ing to  the  co-ordination  of  college  train- 
ing with  the  industrial  demand,  to  civic 
•    and  social  training  of  the  engineer  and 
business  man,  and  to  the  training  of  the 
engineer  for  management  of  over-seas 
engineering  projects." 

The  committee  is  ooniposed  of  prom- 
inent deans  of  schools  of  engineering 
and   of   commerce   in   our   larger    uni- 


A  bond  issue  of  $2,500,000  has  been 
authorized  by  the  voters  of  Milwaukee, 
Wis.,  for  widening  Cedar  and  Biddle 
Streets  from  Sixth  St.  to  Juneau  Park 
on  Lake  Michigan  to  a  probable  width 
of  160  ft.  This  is  in  addition  to  $1,- 
600,000  bonds  voted  in  1920  for  the 
same  general  purpose,  of  which  amount 
$600,000  was  for  a  bridge  across  the 
Milwaukee  River  to  unite  the  two 
streets  which  are  to  be  vddened.  These 
streets  are  the  main  approach  to  the 
civic  center  site  which  has  been  ap- 
proved by  popular  vote.  The  cost  of  the 
improvement  will  be  met  by  excess  con- 
demnation. 

A  small  adverse  vote  on  a  proposed 
five-mill  annual  tax  levy  for  city  plan- 
ning purposes,  to  yield  about  $400,000 
a  year,  was  cast  at  the  first  of  the  two 
elections  noted  above.  It  is  expected  to 
bring  it  to  vote  again  as  soon  as 
possible.      ___^.^^_^_^_ 


Engineering  Societies 


Calendar 

Annual   Meetings 


Would  Have  Engineers  Conduct 
Coal  Investigation 

That  engineers  should  comprise  the 
personnel  of  a  commission  which  may 
be  authorized  by  Congress  to  investi- 
gate the  coal  situation  suggested  by 
Nelson  P.  Gaskill,  chairman^  of  the 
Federal  Trade  Commission,  in  testi- 
mony before  the  House  Committee  on 
Labor.  Mr.  Gaskill  opposed  coal  opera- 
tors or  miners  sitting  on  such  a  body  on 
the  ground  that  they  were  interested 
parties.  "A  body  of  engineers  and  dis- 
interested men  with  power  to  employ 
necessary  advisors,  accountants,  freight 
experts  and  transportation  men,"  he 
said,  "would  be  best  equipped  to  get  the 
information  and  recommend  con- 
clusions." 


NATIONAL   FIRE   PROTECTION  AS- 
SOCIATION'.   Boston,    Mass. ;    An- 
nual  Meeting,   Atlantic   City,   May 
9-11. 
NATIONAL      HIGHWAY      TRAFFIC 
.ASSOCIATION.    New   York    City; 
Annual   Meeting,   New  York   City, 
May    12. 
AMERICAN  WATER  WORKS   -ASSO- 
CIATION,   New    York    City ;    -An- 
nual      Convention,       Philadelphia, 
May  15-19. 
AMERICAN    -ASSOCI-ATION    OP    EN- 
GINKERS.   Chicago;   -Annual  Con- 
vention,    Salt     Lake     City,     Utah, 
June   5-7. 
AMERICAN      SOCIETY      OP      CFVIL 
ENGINEERS.   New  York;  Annual 
Convention.     Portsmouth,     N.     H., 
June   21-22. 
SOCIETY     FOR     THE     PROMOTION 
OP       ENGINEERING       EPl'CA- 
TION,    University    of    Pittsburgh; 
-Annual    Convention,    University    of 
Illinois.    June    20-23. 


The  Lincoln  (Nebraska)  Chapter, 
A.  A.  E.  will  hold  its  next  meeting  on 
May  15.  A.  C.  Everham,  western  con- 
tract manager  of  the  Raymond  Con- 
crete Pile  Co.,  will  give  an  illustrated 
talk  on  the  Raymond  methods  and  J.  G. 
Aldrich  of  Woods  Bros.  Consti-uction 
Co.  wll  show  mo\nng  pictures  of  the 
Bignell  pile. 

The  Florida  Engineering  Society  wll 
hold  its  annual  meeting  at  Daytona, 
Fla.,  May  15  and  16.  Reservations  may 
be  made"  through  the  secretary,  J.  R- 
Benton,  Gainesville,  Fla. 


April  27,  1922 
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Personal  Notes 


Frederick  J.  Parker,  form- 
erly secretary  of  the  Arthur  McMullen 
Co.,  announces  the  severance  of  that 
connection  and  the  formation  of  the 
general  contracting  organizations  of 
the  Parker-Sawyer  Co.,  railroad  and 
general  construction  and  of  the  Engi- 
neering Construction  Corp.,  highway 
contractors  both  of  Philadelphia,  Pa. 

H.  A.  D  u  N  L  A  p  and  John  .J. 
Ward  have  formed  the  firm  of  Dunlap 
and  Ward,  building  contractors,  St. 
Louis,  Mo.  Mr.  Ward  was  formerly 
president  of  the  T.  J.  Ward  Construc- 
tion Co.,  both  of  St.  Louis. 

James  X.  Gladding,  city  man- 
ager of  Albuquerque,  N.  M.,  and  his 
brother,  Raymond  D.  Gladding, 
have  organized  the  firm  of  Gladding  & 
Gladding,  consulting  engineers,  with 
offices  in  Albuquerque,  N.  M.  and  El 
Paso,  Texas.  James  Gladding  will  con- 
tinue to  act  as  city  manager  until 
June  .5. 

C.  R.  W  r  I  G  H  T,  port  engineer  of 
the  Port  of  Hoquaim,  Wash.,  has  re- 
signed. His  successor  has  not  yet  been 
named. 

Harry  S.  Leyden,  chief  in- 
spector of  highway  construction  of 
Fresno  County,  Cal.,  has  been  appointed 
county  superintendent  of  highway  con- 
struction and  maintenance.  His  ap- 
pointment is  effective  July  1. 

G.  W.  Bear,  general  bridge  in- 
spector for  the  Southern  Pacific  Co., 
has  been  appointed  engineer  of  bridges 
with  jurisdiction  over  all  bridges,  tun- 
nels, wharves  and  ferry  slips  on  the  Pa- 
cific System. 

J.  J.  H  E  D  R  I  c  K,  J  R.,  county  engi- 
neer of  Hillsborough  County  with  head- 
quarters at  Tampa,  Fla.,  has  resigned 
to  enter  the  contracting  field.  ALLAN 
Pi. MM,  his  assistant,  has  been  ap- 
pointed county  engineer. 

Webster  L.  Ben  ham,  under 
the  name  of  the  Benham  Engineering 
Co.,  has  taken  all  the  contracts  of  Ben- 
ham  &  Mullergren,  Kansas  City,  Mo. 
A.  L.  Mullergren  has  retired 
from  the  firm  to  engage  in  private 
practice  in  Kansas  City. 

L  E  s  T  E  R  J.  K  a  L  e  Y,  for  four  years 
superintendent  of  buildings,  Bingham- 
ton,  N.  Y.,  has  resigned  to  devote  his 
time  to  private  practice  as  a  member  of 
the  firm  of  Vosbury  &  Kaloy.  D.  W. 
Jones,  who  was  at  one  time  inspector 
of  public  works  for  Binghamton,  suc- 
ceeds him. 

L.  A.  D  0  a  N.  until  recently  assistant 
•ngineer  of  bridge  construction,  Indi- 
ana State  Highway  Commission,  has 
been  appointed  assistant  district  engi- 
neer in  charge  of  bridges  for  the  upper 
penin.^ula  of  Michigan. 

William  L.  M  c  C  r  e  d  i  e,  re- 
wntly  field  engineer  for  the  Columbia 
River  Basin  Survey,  has  been  ap- 
pointed assistant  engineer  for  the  joint 
management  of  the  Puget  Sound  Elec- 
tric Ry.  and  the  Tacoma  Rv.  and  Power 
Co. 

WiLLARD  E.  FrEELAND,  who 
was  an  associate  editor  of  Irov  A  fie  for 
•our  years  and  recently  superintendent 
of  sales  production  for  the  Winchester 
Repeating  Arms  Co.,  has  accepted  a 
professorship  at  Massachusetts  Insti- 
t'rte  of  Technolog>'. 


N.  S.  Klin  k,  formerly  engineer 
with  C.  T.  Main,  Boston,  Mass..  has 
opened  his  own  office  in  Boston  for  the 
practice  of  architecture  and  general  en- 
gineering. 

Fred  Emerson,  assistant  city 
engineer,  Lockport,  N.  Y.,  has  been  ap- 
pointed city  engineer  of  Batavia,  N.  Y. 

Gordon  L.  Shanks,  who  spent 
the  past  year  in  Mexico  on  construc- 
tion work  for  the  Foundation  Co.,  has 
been  appointed  municipal  engineer  for 
Rockwood  municipality  near  Winnipeg, 
Manitoba. 

The  Hiram  Phillips  Engi- 
neering Co.,  St.  Louis,  Mo.,  suc- 
cessor to  W.  R.  Heagler  &  Sons,  Para- 
gould.  Ark.,  and  Hiram  Phillips.  St. 
Louis,  Mo.,  will  specialize  in  drainage, 
flood  protection,  irrigation,  sewerage 
and  water  supply. 


Obituary 


Lawrence  Bates  Jenckes, 
of  Crompton-Knowles  Loom  Works, 
Worcester,  Mass.,  died  recently  at  his 
home  in  Worcester.  He  was  a  gradu- 
ate of  Yale  Sheffield  Scientific  School 
and  at  one  time  city  engineer  of  Stam- 
ford, Conn. 

Ge  o  R  G  E  R.  Davis,  engineer  in 
charge  of  the  Pacific  division  of  the 
U.  S.  Geological  Survey,  died  recently 
in  San  Francisco.  He  had  been  con- 
nected with  the  Geological  Survey  for 
25  years. 

Robert  Brisbane,  senior  con- 
struction superintendent  for  the  J.  G. 
White  Engineering  Corp.,  died  April  Ifi 
in  New  York  City.  He  had  recently 
completed  the  station  of  the  Radio 
Corp.  of  America  at  Bolenas.  Cal. 

GeorgeD.  Brooke,  formerly  su- 
perintendent of  equipment  and  ma- 
chinery of  the  Iowa  Central  and  Min- 
neapolis &  St.  Paul  railways,  died  re- 
cently at  his  home  in  Minneapolis, 
Minn.  Before  retiring  from  active  en- 
gineering practice  he  served  in  the 
Panama  Canal  Zone  as  assistant,  first 
to  chief  engineer  J.  F.  Wallace,  and 
subsequently  to  chief  engineer  J.  F. 
Stevens,  and  General  Goethtals.  Among 
his  other  duties  he  was  in  direct  charge 
of  field  and  shop  work  necessary  for 
the  maintenance  of  motive  power  and 
machinery. 

John  Eichleay,  Jr.,  founder 
and  president  of  the  John  Eichleay  Jr. 
Co.,  died  April  1R  at  his  home  in  Pitts- 
burgh, Pa.  The  firm  specialized  in 
structural-steel  erection,  shoring  work 
and  foundations. 


EorTPMENT  AND 

Materials 

Roadbuilder.s'  Portable  Turntable 

A  III  w  turntable  fr>r  use  in  the  con- 
struction f.f  roads  consist.a  of  a  circular 
track  mounted  on  skids  which  servo  for 
moving  purposes.  On  the  circular  track 
is  nv.untcd  the  carriage  which  consists 
of  a  pair  of  runways  with  hinged  ap- 
X,r'>n<h>">   at   each  end.     Thrse   runways 


are  rigidly  fastened  together  and  near 
the  end  of  each  runway  is  attached  a 
pair  of  flanged  rollers  or  wheels,  one 
roller  on  each  side  of  the  runway.  The 
rollers  are  properly  aligned  to  corres- 
pond with  the  circular  track. 

The   extreme    height    that   the    track 
must   rise    above    grade   to   mount   the 


.a 

.a  jf. 

A-.Il.lIM^fas*- 

turntable  is  10  in.  and  with  the  easy 
approaches  provided  at  the  ends  of  the 
runways  the  dri\'ing  on  or  over  the 
turntable  is  accomplished  without  diffi- 
culty. 

The  best  results  according  to  the 
makers,  the  Western  Structural  Co., 
Moline,  HI.,  are  obtained  when  the  turn- 
table is  moved  500  or  600  ft.  at  a  time. 
The  table  is  moved  by  a  chain  hitch 
to  a  passing  truck  which  drags  it  to 
its  position. 


Crawler  Tractors  for  Railroad- 
Type  Shovels 

Railroad-type  shovels  of  all  kinds 
and  sizes  may  now  be  equipped  with 
caterpillar-type  traction.  The  Bucyrus 
Co..  South  Milwaukee,  Wis.,  makes  a 
mounting  of  two  forward  driving  craw- 
lers replacing  the  jack  arm  and  two 
rear  crawlers  mounted  under  the  rear 
end  of  the  shovel.  The  front  crawlers 
are  so  designed  that  they  can  swivel 
and  adjust  themselves  to  unevenness 
of  the  ground.  The  speed  is  J  mile  per 
hour  and  the  traction  power  is  suffi- 
cient to  enable  the  shovel  to  climb  15  to 
20  per  cent  grades.  The  rear  crawlers 
consist  of  two  units  mounted  in  the 
same  frame. 

Steering  is  accomplished  through  the 
rear  crawlers.    A  massive  steering  arm, 


integral  with  the  pintle  of  the  rear 
trucKs,  carries  a  heavy  gear  segment 
whicli  engages  a  pinion  on  a  vertical 
shaft.  It  is  driven  by  nn  indenondent 
center  valve,  reverse-type  engine,  sus- 
pended below  the  car  frame.  Steering 
m  curves  of  large  diameter  may  be 
accomplished  by  merely  swinging  the 
biioni. 

Advantages  claimed  for  this  mount- 
ing are  as  follows:  Time  is  saved,  as 
only  10  sec.  are  reqnircd  for  an  ordi- 
nary move;  no  rails  are  to  be  laid  nor 
jacks  to  be  released  and  reset.  Since 
the  shovel  can  be  moved  quickly  it  riops 
not  have  tn  face  blasting,  and  in  emer- 
gencies, Burh  as  slides,  can  be  moved 
out  of  danger.  It  saves  two  to  four 
pitmen  and  in  soft  ground  requirci 
blocking  only  under  the  crawler» 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Rapid  Fire  Survey  of  Business  Conditions 


Democratic  finance  must  develop  a 
new  idea.  "We  have  only  one  string 
in  our  bow,  Taxation,  and  for  my  part 
I  think  it  is  insufficient,"  said  Lord 
Milner,  some  six  years  ago  in  the  board 
room  of  the  Rhodes  Trust,  London. 
Elaborating  upon  the  idea  of  creative 
economics  in  government  he  cited  the 
tax-earning  power  of  the  Assouan  Dam 
and  the  Suez  Canal.  A  well  known 
critic  recently  wrote:  "Finance  minis- 
ters instead  of  being  tax  collectors 
will  have  to  study  creative  economics 
and  become  makers  of  wealth  .  .  .  turn 
themselves  into  springs  instead  of 
cisterns." 

Ingot  production  per  working  day  in 
the  last  four  months  has  shown  re- 
markable increase.  Figures  for  the 
thirty  companies  reporting  to  the 
American  Iron  and  Steel  Institute  are 
as  follows: 

Increase  Over 
Daily  Output.       Previous  Month 
Gross  Tons       Tons       Per  Cent 


54,884 

61,326 

5,442 

72,709 

11,383 

18.6 

March 

87,806 

15,097 

20.8 

Steel  common  crossed  par  for  the 
first  time  in  two  years,  A  million 
shares  have  been  changing  hands  each 
day.  On  Apr.  21,  1920,  the  high  was 
1021;  in  1921  quota,tions  declined  to 
70i,  the  lowest  since  1915,  and  this 
week  ranged  from  99i  on  Saturday, 
Apr.  22  to  98  on  Monday,  Apr.  24. 

Employees  in  113  iron  and  steel 
establishment-  reporting  to  the  Depart- 
ment of  Labor  numbered  120,66.3  in 
March,  against  134,421  a  year  ago,  and 
the  payrolls  were  $5,341,971  and 
58,185,422,  respectively.  Per  capita 
earnings  increased  4.3  per  cent  over 
the  preceding  month. 

Cost-of-living  changes  in  twenty- 
eight  cities,  according  to  the  Bureau 
of  Labor  Statistics: 

Per  Cent  of  Decre.ise 

from — 
June  1920       Deo    1921 

to  to 

City  Marcli  1922    March  1922 

Baltimore,  21    7  3    1 

Boston  23  5  5  3 

Buffalo 23.3  3.9 

Chicago     ,,  23,  I  4  2 

Cincinnati 24  0  3  0 

Cleveland 23  3  5  8 

Denver 21   2  48 

Detroit 26  0  4  3 

Houston 212  37 

Indianapolis 23.2  3  4 

Jackson\-illp  22  4  4.1 

KansasCitv.Mo 23  6  59 

Los.\nireles 14.5  2  3 

Memphis     18.6  3  2 

Minneapolis 18.4  3   1 

Mobile 24.7  48 

New  Orleans 15.5  2   3 

NewY.irk  22  5  4  6 

Norfolk  22  9  4  4 

Pittsburgh  ..  21    3  4   4 

Portlan.I,  .M.  ...  22.6  5  0 

PortlaTMl.drc  24,0  3  8 

Rirhn,'.i..l  21.5  4   6 

St.  Loui^     23,0  3,2 

Savannah 25,1  5,6 

Scranton ,       20  5  4  7 

Seattle 20.5  2.4 

Washinston  22.1  3.8 


Wholesale  prices  changed  only  one 
point  in  March,  from  151  to  152,  accord. 
ing  to  the  Bureau  of  Labor  Statistics 
index. 

Meat  for  export  averaged  14ic.  per 
lb.  in  1921,  against  23.8.4c.  in  1920, 
30.38c.  in  1919.  and  11.73c.  in  1913. 

Building  index  number  of  the  Bureau 

remains  at  202,  against  208  one  year 
ago.  A  revised  index  number,  includ- 
ing structural  steel  and  other  iinportant 
building  materials,  and  with  prices 
weighted  by  1919  instead  of  1909  census 
data,  are  as  follows:  March,  1921,  173; 
February,  1922,  156;   March,  1922,  155. 

500  truckloads  of  money  of  the  high- 
est denominations.  10,000  to  50,000 
rubles  notes,  are  reported  to  have  been 
sent  out  of  Moscow  in  1921.  Four 
printing  works  employing  20,000  men 
operated  day  and  night. 

Russia  is  fast  reaching  a  sound 
economic  basis  as  a  result  of  removing 
the  Soviet  ban  on  capitalism,  according 
to  former  Governor  James  P.  Goodrich 
of  Indiana,  who  has  just  returned  from 
that  country.  Quantities  of  gold  are 
now  circulating,  although  trade  is 
mostly  carried  on  with  the  depreciated 
paper  roubles  — 1,000,000  for  a  gold 
ruble.  In  trade  Germany  ranks  first, 
England  second,  Sweden  third,  and  the 
United  States  fourth. 

An  Economic  Institute  to  supply 
business  data  to  individuals,  companies 
and  Government  officials  has  been 
established  bv  the  Carnegie  Corpora- 
tion of  New  York,  and  $1,600,000  set 
aside  to  finance  the  project  for  ten 
years. 

Business  done  in  week  ended  Apr.  19, 
as  measured  by  total  debits  to  indi- 
vidual accounts  reported  by  165  clear- 
ing house  associations,  amounted  to 
$8,797,263,000,  compared  with  $8,414,- 
492,000  for  the  preceding  week.  Im- 
provement in  New  York  over  last  year 
is  26  per  cent,  due  principally  to  in- 
creased activity  of  the  stock  market. 

Lumber    demand     increased     2*     per 

cent  during  week  ending  Apr.  15.  Pro- 
duction 15  per  cent  and  shipments  5 
per  cent  below  normal  according  to 
reports  of  National  Lumber  Manufac- 
turers'  Association  from   377   mills. 


Cement  Production  in  March  totaled 
6,685,000  bbl.,  against  4,278,000  in 
Februai-y;  stoc'ks,  13,824,000  bbl.,  com- 
pared with  14,142,000  bbl.  in  February. 

March  cargoes,  import  and  export, 
show  increase  of  23  per  cent  over 
previous  month.  Increase  in  exports 
of  575,000  tons;  imports  1,157,000  tons. 
American  ships  carried  35  per  cent  of 
both  the  import  and  export  trade  in  dry 
cargo  and  77  per  cent  of  the  total 
tanker  trade. 


Car  Surplus,  Shortage  and 
Freight  Loadings 

Reports  of  the  Car  Service  Division 
of  the  American  Railway  Association 
show  714,268  cars  loaded  with  revenue 
freight  for  the  week  ending  Saturday 
April  8,  1922,  a  reduction  from  the 
previous  week  of  112,743  cars.  Com- 
pared with  the  corresponding  week  in 
1921,  however,  this  is  an  increase  of 
19,387,  but  on  the  other  hand,  for  the 
same  period  in  1920  it  is  87,2-91  cars 
less. 

The  period  covered  by  this  report 
includes  the  first  full  week  of  the  coal 
miners'  strike,  and  the  loss  in  revenue 
freight  loaded  is  of  course,  largely  due 
to  the  decline  in  coal  loading,  115,405 
cars  fewer  being  loaded  than  in  the  week 
ending  April  1.  Coke  also  decreased 
2,053  cars. 

That  the  strike  of  the  miners  and  the 
consequent  curtailment  of  bituminous 
and  anthracite  pi'oduction  did  not 
adversely  affect  general  business  dur- 
ing the  first  week,  notwithstanding 
some  reports  to  the  contrary,  would 
seem  to  be  disclosed  by  the  report  of 
revenue  freight  loaded  other  than 
coal  and  coke  for  that  week.  Merchan- 
dise I.e. I.  and  miscellaneous  combined, 
show  a  gain  of  6,041  cars  over  the 
preceding  week.  Forest  products  in- 
creased 664  cars,  and  ore  2,448  cars. 
Live  stock  loading  was  911  cars  less 
than  in  in  previous  week.  Grain  and 
grain  products  is  the  only  commodity 
other  than  coal  which  shows  a  marked 
falling  off.  The  loading  of  this  com- 
modity has  been  steadily  decreasing  for 
a  number  of  weeks  past.  The  loading 
for  week  ending  .4pril  8  was  3,436  cars 
less  than  the  previous  week. 

Serviceable  surplus  cars  totaled  259,- 
605  for  the  week  ending  April  8,  or 
52,859  cars  more  than  for  the  week 
ending  April  1.  Of  these.  92,393  were 
box  cars,  122,359  were  gondolas,  bal- 
ance miscellaneous.  Compared  with 
the  previous  week  box  cars  increased 
3,902  and  gondolas  49,793. 


SURPLUS  AND   SHORTAGE   STATEMENT— .\PR  IT.    1    TO    8.    1922 


. Flat  Cars > 

nistricts  Surplus     Shorta«e 

Eastern 1.620 

.Mleghenv 912 

Pocahontas 227 

Southern  3.045            37 

North  Western  1.195 

(Vntral  W.stirn  1,617 

South  Western ...  814                3 

Total  9,430           40 

Canadian  Roads 4.165 

Grand  Total 13.595           40 

Manh  31,  1922.  .  15.680           27 


— .\11  Box 

Cars— 

—All  Cc 

Surplus    Shortaee 

Sunihis 

17.381 

46.684 

14.323 

41,054 

632 

5,960 

7,256 

154 

7.928 

23,033 

2,552 

20,871 

25 

15,896 

8,897 

6 
185 

2.283 

92,393 

122,359 

25,815 

1,350 

118.208 

185 

123,709 

110.676 

255 

73.841 

_. J-     — Total -\UCars- 

Sunihis    .Shortaee    Siuiilus    Shortaee 


69,700 

58.040 

7.885 

22.090 

263 

32,649 

54,331 

/•> 

14,910 

11 

259,605 

349 

39,225 

298,830 

349 

243.236 

April  27,  1922 
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Cement  Output  Steady  for 
First  Quarter 

Statistics  prepared  by  the  United 
States  Geological  Survey  show  cement 
production  for  the  first  quarter  of  1922, 
at  15,254,000  bbl.  as  against  15,240,000 
hbl.  for  the  same  period  in  1921.  Ship- 
ments totaled  13,218,000  bbl.  as  com- 
pared with  12,091,000  bbl.  for  the  first 
three  months  of  1921.  Although  the 
production  rate,  for  the  first  three 
months  of  1922,  is  practically  the  same 
as  that  for  the  first  quarter  of  last  year, 
increased  shipments  over  last  year  in- 
dicate growing  demand.  Stocks  on 
hand  at  the  end  of  March,  1922,  aggie- 
gated  13,824,000  bbl.  as  compared  with 
12,000,000  bbl.  on  Mar.  31,  1921. 

Department  of  Commerce  reports 
show  imports  of  hydraulic  cement  in 
March  amounting  to  1,597  bbl.,  valued 
at  $4,308.  The  total  for  1921  was  122,- 
317  bbl.,  worth  $388,828.  March  im- 
ports were  from  Mexico,  902  bbl.; 
France,  322  bbl.;  Japan,  253  bbl.;  other 
countries,  120  bbl.  Total  exports  of 
hydraulic  cenuent  in  1921  wei'e  1,181,014 
bbl.  valued  at  $4,276,986. 


Bids  Wanted  on  Big  Jobs 

Anxong  this  week's  announcements  on 
contracts  let  in  Construction  News,  pp. 
195  to  209,  are  the  following  large 
projects:  Part  of  14th  St.-Eastem 
Rapid  Transit  R.  R.,  Brooklyn,  N.  Y.,  to 
Joslin  Constr.  Co.,  Inc.,  354  West  24th 
St.,  New  York  City,  $1,149,196;  a  high 
school  at  Brooklyn,  N.  Y.,  to  G.  Colon 
Co.,  81  East  125th  St.,  New  York  City, 
$1,266,621;  a  science  hall  and  office 
building  at  Washington,  D.  C,  to  T.  T. 
Wills,  286  5th  Ave.,  New  York  City, 
$2,000,000;  a  store  building  at  Rich- 
mond, Va.,  to  J.  T.  WiKson,  Mutual 
Bldg.,  Richmond,  $1,000,000;  a  hotel  at 
Charleston,  S.  C,  to  J.  W.  Cowper, 
Oliver  B.dg.,  Pittsburgh,  Pa.,  $1,000,- 
000;  a  16  mi.  pipe  line  from  Swan  Lake 
to  Volunteer  Park,  Seattle,  Wash.,  to 
Grant,  Smith  &  Co.,  Henry  Bldg.,  Seat- 
tle,  $1,468,603. 

Big  Highway  Program  Under 
Way  in  Texas 

Texas  has  over  2,000  miles  on  state 
highways  under  construction  according 
to  the  reports  received  by  the  U.  S. 
Bureau  of  Public  Roads.  This  includes 
116  miles  of  concrete  and  btick  pave- 
ments, 425  miles  of  bituminous  pave- 
ments, 1.190  miles  of  gravel  and  maca- 
dam roads  and  the  remainder  sand-clay, 
shell  and  .'arth  roads.  This  large 
program  is  estimated  to  cost  about  $28,- 
700,000  of  which  amounts  $13,300,000  is 
to  be  paid  by  the  state  and  federal  gov- 
ernments, leaving  about  $15,400,000  to 
be  paid  by  the  counties  and  road 
dwtrirts. 

New  work  to  he  undertaken  this  year 
will  amount  to  about  1 ,3.'iO  miles  esti- 
mated to  cost  $17,265,000.  This  work 
will  be  financed  25  per  cent  by  the  state 
and  25  per  cent  by  the  federal  govern- 
ment, and  50  per  cent  by  rounties  and 
road  districts.  All  federal-aid  funds 
apportioned  to  Texas  have  been  defi- 
nitely allotted  to  projects,  according  t<< 
3.  D.  Faultleroy,  state  highway  engi- 
neer. 

Last  year  1,078.5  mili^s  of  state  roads 
Were  completed  at  a  cost  of  $10,637,- 
ft21.47  but  this  year's  work  is  expected 
to  exceefl  these  amounts  by  at  least  50 
per  cent. 


Indicates  Senate  Views  on  Tariff 
Now  Before  It 

Initial  discussion  of  the  tariff  bill  in 
the  Senate  reveals  that  there  is  prac- 
tical unanimity  of  opinion  in  that  body 
that  the  ad  valorem  rates  in  the  bill 
should  be  based  on  a  valuation  made  in 
the  country  of  origin.  Sentiment  in 
the  Senate  seems  to  be  as  strongly 
opposed  to  American  valuation  as  that 
of  the  House  is  in  favor  of  it.  Approx- 
imately 60  per  cent  of  the  commodities 
covered  by  the  dutiable  list  take  ad 
valorem  rates.  The  remainder  of  the 
articles  on  the  dutiable  list  are  covered 
by  specific  rates.  Every  effort  was 
made  by  the  Finance  Committee  to 
apply  specific  rates  wherever  possible 
but  the  difficulty  is  that  in  many  cases 
specific  rates  are  impracticable. 

In  the  bill  which  the  Finance  Com- 
mittee has  reported.  Senator  McCum- 
ber  believes  there  is  no  rate  so  low 
that  it  will  compel  the  American  pro- 
ducer to  surrender  the  ."Vmerican  mar- 
ket to  the  foreign  producer,  if  he 
exercises  proper  economy  in  the  man- 
ufacture and  marketing  of  his  product. 
On  the  other  hand,  he  believes,  no  rate 
is  so  high  as  to  prevent  reasonable 
foreign  competition.  He  expects  to  see 
the  Tariff  Commission  become  a  forum 


in  which  any  complaints  may  be  lodged 
as  to  the  unfairness  or  the  injustice  of 
any  rate.  With  the  powers  given  to  the 
President,  it  will  be  possible  to  rectify 
any  injustice  that  may  be  worked  by 
reason  of  rapidly  changing  conditions. 
The  bill  as  reframed  in  the  Senate  is 
expected  to  yield  $350,000,000  annually. 


Earnings  of  Well-Known  Com- 
panies in  1921  and  1920 

Annual  financial  statements  of  sixty- 
six  well-known  American  business  or- 
ganizations, as  reported  to  newspapers, 
show  twenty-seven  returned  deficits  in 
1921  as  compared  with  ten  in  1920. 

Api)reciable  gains  in  earnings  were 
shown  by  communication  and  motor 
companies.  Oil  concerns  returned  larg- 
est profits.  Among  the  dye  indus- 
tries, the  Allied  Chemical  &  Dye  Corp. 
earned  $13,093,889  in  1921  as  compared 
to   $29,768,751    in    1920. 

Three  of  five  steel  firms  listed 
showed  heavy  losses  for  the  year  1921 
while  no  deficits  were  registered  for 
these  companies  in  1920,  according  to 
the  compilation.  Mining  enterprises  re- 
turned small  amounts,  two  showed 
heavy  drops  in  both  years.  Most  rail- 
roads  in   the   list  remain  with  deficits. 

Following  are  net  earnings  or  losses 
of  the  companies: 


Company 

Ajax  Rubber  Co 

.^!I  .\merica  Cables,  Inc 

Allied  Chemical  4  Dye  Corp 

.Mils  Chalmers  Co 

Amaleamate<l  l.eallier Co 

American  Bosch  Magneto  Co. " '. 

American  Uistrict  Telephone  Co , 

American  Glue  Co 

American  Public  Service  Co , 

American  Radiator  Co    

American  Smeltina  <fe  UefininK  Co 

A.ssociale<l  Oil  Co  

.Mchison,  Topeka  &  Santa  Fe  Ry 

Atlantic  Lnbos  oil  Co 

Atlantic  UefininK  Co    

Boston  &  Maine  K.R        

California  Petroleum  Corp 

Calumet  &  Ariiona  MininK  Co 

Cahim.l  A  Hecia  MininR  Co      

ChieaRo  CJrrnt  Wealem  K.R  

ChiciEoA  Wentern  Indiana  K.R    . 

Fairhanks-.Mome  Co 

General  Electric  Co 

Go.Klvear  Tin'  A  Rublier  C, 

HarlnS.nn-Walker  Hefraclorier.  ( 

Hupp  .Motor  Car  Co 

Inspiration  Cf)Mm>lidat<'<l  Coppir  MuunK  t'o 

International  Harvester  Co 

Kevsl'.ne  Telephone  Co.  of  New  .leraey 

Lackattann.'i  Steel  Co 
I,.pui»ville  A  .S.L.hville  K.H..  . 

Maine  r,.„lral  H.U 

Miuwachu'.etlii  GuCo 

^Iiami  t'opperCo . 

Na.Hhville.  I^'hnttanrmiro  A8t.  IvOUW   K  It 

Norfolk  4  W.-iiem  K.R 

N<irthern  States  Power  Co 

Otiai:leval..rCo 

Peerlewi  Truck  &  Motor  Co 

Pennsylvania  K  R     

Phelps- 1  ).Kli(er..rp  

PitiBburBh.rieveland,  CincinniitiASt.  I.««iii  R  l< 

ltadi..r.,n>  of  Ameiica       . 

Rock  Island  A  Pacific  Uy. 

1tum.lv  f.. 

HhattuckAAriJonaCopperCo 

Sh»....«hefri.l.l  .Sle.1  A  Inin  Co 

H..ulh  IVnnOilCo 

.H..ulhern  Ph.wiihalcCorp 

tt„nlh.n,  Hi    <'■< 
Stnr,d,-.r|iiil  f"  .,f  f  •.lifornia 
Htaiid.srl  ( td  r',i  of  KannnJi 
8tandnrl  OiU'"  of  Ohi.i 
.-;„.,.lf  ,,  ,,(r,,„„dr,.  Ltd 


inlrmt,  ninlrinit  rand  ukl  d«p(«eiiittnfi. 


Net    E 

(Deficit 

—Total —   }■ 

'er  Share,  Com. 

1921 

1920 

1921 

1920 

.>0r,.S77 

1JMJ6I> 

.255.794 

22.130.500 

14  71 

18  39 

1.093.889 

29.768.751 

2  28 

6  33 

!,2I5.468 

3,564.249 

4  07 

9  26 

..(fi.(..9,'f) 

■i.rrs.ii.i 

M6.17T 

1.595.962 

979,984 

545.043 

9  83 

5.46 

496,110 

830,445 

8  87 

15.35 

1.665.304 

2.088,065 

1.178.776 

1.481.471 

15,747.715 

1.157.952 

8.807,718 

20  52 

22.15 

1.331.661 

37.634.751 

14.69 

13.98 

681,000 

1.051,915 

\7iO,SIII 

10.513.694 

■.■US.0S6 

ir.ias.iHi 

!.4 18,448 

9.29 

r,9i.sr9 

1.979.9SS 

.J.97,?«0 

3.823.743 

592.601 

1.548,378 

(.40,142 

516.411 
2.778.735 

12.80 

10.33 

1  IS5.6f.7 

26.420,616 

1,620,041 

,751,444 

2,869,996 

5.7$ 

8.79 

890278 

2.294.276 

I.S9 

1   149.900 

16,655.300 

1:7     f   /- 

60.281 

.465.222 

,li:;,u,i 

.753.657 

1.938.979 

7.01 

7.75 

;i.-4.-'iJ 

1.394.251 

11.577.096 

1  123,489 

7.50 

9. $2 

1.963.222 

11.798.778 

'100.546 

2.880.277 
1.063.306 
/,*  i/.14« 
3.766.888 

12.02 

26.2$ 

1.1,1.,  -11 

4.183.626 

4.93 

1.160.1144 

426.799 

2.11 

..780,251 

4.663.155 

2  9$ 

t   46 

.353.452 

4.971.129 
2l9.tlH 

.11  i.ii: 

1.893.779 

14.24 

464.652 

5.48".  591 

314.749 

575.075 

1.17I  781 

15.325.802 

i  588  211 

41.655.254 

8.45 

207.78* 

2.041.449 

10  38 

102   17 

144  463 

14.856.326 

$1   00 

62  00 

81.670 

340.101 

i.oa 

4  53 

.illJ'U? 

/..•.« -..»Bi5 

.002.625 

510.144 

!.$$ 

24  08 

■717032 

2.303,87* 
4.015.217 

i.as 

1.81 

[708.829  ♦ 

177,174,126 

hlO.ii; 

i,e.r',,r>oo 

662.116 

,/JB0,.>*» 

9,33S,71C 
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German  Business  Fears  Result  of 

Rise  in  Mark  Exchange 

A  news  dispatch  to  the  Nexv  York 
Times  reports  that  with  the  improve- 
ment of  mark  exchange,  the  approxi- 
mation of  domestic  prices  to  those  in 
the  world  markets  and  an  increasingly 
acute  money  shortage,  the  Berlin 
Boerse  is  suffering  a  "panic  of  eco- 
nomic pessimism."  Many  stocks  have 
tumbled  from  50  to  150  points. 


Domestic  prices  have  increased  so 
materially  that  the  German  advantage 
in  world  markets  has  been  whittled  to 
almost  nothing,  and  her  export  trade 
and  export  industries  are  in  for  a  hard 
time.  With  the  rise  of  the  mark,  do- 
mestic purchasing  power  has  shrunk 
and  a  period  of  business  stagnation  has 
set  in.  Crop  forecasts,  moreover,  are 
unfavorable  and  a  money  and  credit 
shortage  have  increased  the  general 
nervousness  to  panicky  pitch. 


To  Move  Hotel  Building 

Across  Street 

A  contract  has  been  awarded  to  John 
Eichleay,  Jr..  Pittsburgh,  for  the  removal 
of  the  Hotel  Truax  building,  Syracuse, 
N.  Y.  from  its  present  site  to  a  site 
directly  across  the  street  recently  pur- 
chased by  the  hotel  corporation.  T)ie 
Hotel  Truax  building  is  a  three-story 
brick  with  stores  on  the  ground  floor, 
and  is  about  150  ft.  by  80  ft. 


Weekly  Construction  Market 


THIS      limited      price     list     is      publi.shf-d 
weekly    for    the    purpose    of    giving    <  ur- 
rein    prices    on    tile    principal    construct 


Moreover,   only  the  chief  cities   are  quoted. 
Valuable    suggestions    on    costs    of    work 
can    be    had    by    noting    actual    biddings    as 


materials,    and    of    noting    important    price     reported  in  our  Construction   News  section. 


changes    on    the    less    important 


The    first    issue    of    each    month    carries 


complete  quotations  for  all  construction 
materials  and  for  the  important  cities. 
The  last  complete  list  will  be  found  in 
the  issue  of  April  6 ;  the  next,  on  May  4. 


Steel  Products:  New  York       Atlanta 

Structural  shapes,  100  lb ?2.48  33.35 

Structural  rivets,  100  lb 3.35  3.90 

Reinforcing  bars,  |  in.  and  larger,  100 

lb _ 2.38  3.25 

Steel   pipe,   black,  2|  to  6  in.  lap, 

discount 61%.  61.15% 

Cast-iron  pipe,  6in.  and  over,  ton. . .  47.30  42.00 

Concreting  Material: 

Cement  without  bags,  bbl 2 .  40 

Gravel,  Jin.,  cu.yd 1.75 

Sand,  cu.yd 1 .00 

Crushed  stone,  f  in.,  cu.yd 1.7S 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 48.00 

Lime,  finishing,  hydrated,  ton...  1S.80@16.80 
Lime  common,  lump,  per  bbl. ..  .  2.75@3.18 
Common  brick,  delivered,  1,000.  19.90 

Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow    partition    tile     4x12x12, 

block 11120 

Linseed  oil,  raw,  S  bbl.  lots,  gal. . .  -I- .  89 

Common  Labor: 

Common  labor,  union,  hour 75 

Common  labor,  non-union,  hour 


2.39 
1.85 
1.15 
1.90 


36.00 
18.00 

1.2S 

9.00 

.07975 
.0625 


-F.y6 


Dallas 

?4.00 
5.50 

3.50 

.   45% 
48.30 


2.25 
2.25 
2.25 
2.73 


33.50 
25.00 

2.50 
11.15 

.US 

.115 

1.09 


Minne- 
Chicago   apolis 

J2.38     32.66 
3.00       3.90 

2.28       2.56 


Denver 

33.30 
4.45 


591%     61.9-5%     44% 
43.10        48.00       52.00 


1.97  2.24 

2.00  1.50 

2.00  1.00 

1.60  2.25 


41.00-f39.00 

18.00     29.00 

1 .  40       1 . 40 

11.00     15.00 


.0821 
.0657   .... 
.90     -t-1.02 


0752 


2.90 
2.50 
1.10 
3.50 


34.75 

24.00 

2.70 

12.00 

.08 

.10 

1.05 


San 
Francisco 

33.10 
4.50 


3.471       -2.55 


58.8% 
-1-50.00 


2.73 
2.25 
1.50 
2.25 


28  00 

22.00 

1.75 

15.00 


.108 
.94 


.80  50®. 55       .SG\ 

.72J       .40@.50J    .35@.40  .47i@.50 


Seattle    Montreal 


33.25 
3.75 


3.25 


2.94 
1.50 
1.50 
3.00 


20.00 

27.00 

-f2.80 

14.00 


.12 
.11 


33.75 
6. SO 


2.75 


53%      30.00 
SI. 00       55.00 


2.50 
1.50 
1.25 
2.00 


47.00 
21.00 
11.00 
16.00 


.095 


.S0@.60     

.50      .20®. 30 


Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c.  per  100  lb.  for  cutting 
reinforced   steel   into    2-ft    lengths   or   over. 

New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  280-lb.  net  ;  both  lump  and  h>'- 
drated  quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
$2  per  cu.yd. 

Chicago  quotes  hydrated  lime  in  50-lb. 
bags;  common  lump  line  per  ISO-lb.  net. 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce- 
ment on  cars.  Gravel  and  crushed  store 
quoted  at  pit.  ^\'e  quote  on  brown  lime 
per  ISO-lb.  net;  white  is  $1.70  tor  Kelly 
island  and  $1.55  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks"  ;  gravel  and  sand  at 
pit ;  stone  on  cars ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
liouse.  Linseed  oil,  delivered.  Common 
lump  lime  per  180-lb.  net. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per   180-lb.   net. 

Dallas  quotes  lime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.    cars,    other   materials   delivered. 

San   Francisco   quotes   on   Heath   tile,    6J 


X  8  X  Hi.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  180-lb.  net 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir,  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.  Common  lump  lime  per  180-lb.  net. 
Hollow  building  tile  delivered. 

Montreal  quotes  on  fir  instead  of  pine. 
Sand,  stone,  gravel  and  lump  lime  per  ton. 
Lime  and  tile  are  delivered  ;  cement,  sand, 
gravel  and  stone,  on  siding ;  brick  f.o.b. 
plant  ;  steel  and  pipe  at  warehouse.  Hol- 
low tile  per  ft.  Cement  price  is  in  Canadian 
funds  (the  Canadian  dollar  stands  at  9S.78 
cents).  Bag  charge  is  80c.  per  bbl.  Dis- 
count or  10c.  per  bbl.  for  payment  within 
20  days  from  date  of  shipment.  Steel  pipe 
per  100  ft.  net 


Firnmess  in  finished  steel  products 
is  the  outstanding  feature  of  this  week's 
market.  Structural  shapes  and  reinforc- 
ing bars  quoted  at  $1.60  per  100  lb., 
Pittsburgh,  by  several  large  producers. 
Orders  where  specifications  are  especi- 
ally attractive  to  makers  and  buyers 
are  not  particular  as  to  deliveries, 
represent  the  only  quptations  remain- 
dng  at  $1.50. 

Increasing  fuel  costs,  due  to  the  pres- 


Changes  Since  Last  Week 

ent  coal  strike,  are  causing  firmer  pig 
iron  prices  in  all  districts.  Cast-iron 
pipe  prices  also  firmer.  San  Francisco 
quotes  6-in.  pipe  at  $50  as  against  $48 
per  ton. 

Long  leaf  yellow  pine,  base  sizes, 
quoted  in  Minneapolis  at  $39  as  com- 
pared with  $38  per  M.  ft.  b.  m.,  one 
week  ago.  Lumber  prices  elsewhere 
showing  downward  tendency. 

Common  lump  lime  quoted  at  $2.80  as 


against  $2.75  per  bbl.  (180-lb.  net)  in 
Seattle.  Raw  linseed  oil  quoted  at  an 
advance  of  5c.  in  New  York  and  Minne- 
apolis and  3c.  per  gal.  (5  bbl.  lots)  in 
Atlanta. 

The  Cleveland  market  quotes  deliv- 
ered prices  on  the  followng  materials: 
crushed  stone,  $3.25  per  ton;  common 
brick,  $14  @  $16  per  1,000;  hollow  tile 
8  X  12  X  12,  $143,  and  8  X  5  x  12,  $50 
per  1,000. 
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Tulane  In  No  Trouble 

FROM  a  source  whose  accurac.v  has  hitherto  been 
unquestioned  there  was  pubHshed  in  the  issue  of 
April  20,  p.  666,  a  brief  note  stating  that  there  was 
danger  that  the  engineering  and  medical  colleges  of 
Tulane  University  might  have  to  close  for  lack  of  funds. 
The  statement  appears  now  to  have  been  unduly  pes- 
simistic for  President  Dinwiddle  writes  that  both  col- 
leges are  in  excellent  condition,  that  their  funds,  while 
modest,  have  been  largely  increased  in  the  past  two 
years  and  that  there  is  not  the  slightest  intention  of 
closing  either  school.  Tulane  has  so  admirably  carried 
forward  the  cause  of  technical  education  in  the  South 
that  all  engineers  will  be  glad  to  know  that  it  is  not 
now  in  trouble. 

The  Colorado  River  Problem 

FEW  rivers  have  the  potentialities  of  the  Colorado. 
Flow  and  fall  are  both  great  and  the  surrounding 
country  needs  the  power  and  the  irrigation  water  that 
storage  would  develop.  Furthermore  in  the  lower  river 
there  is  a  serious  flood  menace,  not  to  urban  com- 
munities for  towns  there  are  scarce,  but  to  one  of  the 
richest  farm  countries  in  the  world.  In  few  rivers  like- 
wise is  the  question  of  jurisdiction  so  complicated,  for 
not  only  does  the  Colorado  flow  through  seven  states 
with  conflicting  demands  as  to  relative  priority  of  irri- 
gation, flood  prevention  and  power,  but  its  outlet  and 
much  of  its  flood  menace  are  in  IMexico.  Finally  both 
utilities  company  and  municipality  have  filed  claims  for 
power  development  on  the  river  under  provisions  of  the 
Federal  Water  Power  Act.  In  the  West  most  engineers 
know  how  great  is  the  problem  Mr.  Hoover's  commission 
is  now  trying  to  solve,  but  elsewhere  there  are  probably 
many  who  have  not  appreciated  that  there  is  here  one  of 
the  most  ambitious,  far-flung  engineering  .schemes  now 
in  immediate  prospect.  To  them  the  Reclamation  Ser- 
vice report  abstracted  on  another  page  is  recommended 
as  an  admirable  statement  of  the  Colorado  River  situa- 
tion as  it  is  today. 

BoostipR  the  Barge  Canal 

ONF-  thing  creditable  to  the  St.  Lawrence  waterway 
will  be  admitted  even  by  the  New  Yorkers  who  are 
80  violently  oppo.sed  to  it.  It  has  arou.sed  the  business 
men  of  New  York  and  the  state  officials  to  the  neces- 
sity of  advertising  the  Barge  Canal.  That  admirable 
waterway  has  been  officially  completed  for  some  years 
but  the  growth  of  traffic  along  it  has  been  di.sappoint- 
ingly  slow.  The  war,  with  its  Government  interference, 
and  the  post-war  depression  have  together  played  havoc 
with  predictions  of  tonnage  carried  so  that  the  increase 
in  use,  while  definite,  has  been  very  small.  Now  the 
various  busine.ss  organizations,  alive  to  the  Western 
propaganda  for  the  international  waterway,  have  de- 
cided that  the  state  mu.st  show  what  its  canal  can  do 
and  that  the  people  of  New  York,  90  per  cent  of  whom 
live  within  10  miles  of  the  canal,  must  be  educated  to 


use  it.  Whether  or  not  the  Bai-ge  Canal  is  a  successful 
substitute  for  a  proposed  deep  waterway  to  the  Lakes, 
it  certaintly  has  hitherto  unused  possibilities  as  a  local 
carrier.  In  the  interest  of  economic  transportation  it  is 
to  be  hoped  that  these  possibilities  be  quickly  made  real. 

Fall  Road  Contracts  a  Failure 

FALL  contracts  for  highway  construction,  under- 
taken widely  in  response  to  the  call  by  Secretary 
Hoover  last  September  to  relieve  unemployment  by 
encouraging  winter  work,  appear  to  have  shown  almost 
none  of  the  results  anticipated  by  their  advocates.  In 
one  or  two  states,  of  which  Minnesota  is  the  most 
.striking  example  as  noted  in  our  issue  of  Feb.  9,  1922, 
p.  2-34,  some  construction  of  gravel  roads  has  been  car- 
ried out  and  in  a  few  states  a  few  contractors  have 
accumulated  stocks  of  aggregates  for  their  summer 
operations,  but,  generally,  there  has  been  no  greater 
amount  of  road  construction  during  the  past  cold  season 
than  during  any  previous  winter  of  the  last  few  years. 
Even  the  promise  that  construction  would  be  begun 
earlier  in  the  spring,  which  there  was  some  reason  to 
hope  might  be  realized,  appears  to  have  failed.  Recent 
visits  to  half  a  dozen  road-building  states  of  the  East 
have  disclosed  few  contractors  at  work  or  even  far 
advanced  in  getting  their  equipment  onto  the  ground. 
The  situation  has  been  throughout  the  winter,  and  is 
now,  about  the  same  as  if  the  usual  procedure  of  call- 
ing for  bids  in  March  and  April  had  not  been  varied. 
This  outcome  is  unfortunate  because  it  will  tend  to 
di.scourage  effort  in  developing  a  really  promising 
means  of  advancing  the  great  road-building  program  of 
the  country  and  of  economizing  in  construction.  It  is 
an  example  of  a  useful  idea  too  precipitately  put  into 
action.  The  way  for  so  great  a  revolution  in  contract- 
ing habits  and  construction  methods  was  not  made 
clear  before  progress  was  attempted. 

Motor- Vehicle  Statistics  for  1921 

THE  detailed  figures  on  motor-vehicle  registration 
in  the  United  States  for  1921,  which  the  U.  S. 
Bureau  of  Public  Roads  ha-s  just  issued  as  a  supplement 
to  its  preliminary  announcement  of  a  few  weeks  ago, 
offer  an  interesting  field  for  analysis  by  the  highway 
engineer.  While  the  total  of  10,465,99.''>  vehicles  for 
1921  shows  an  increa.se  of  about  l,2.'j0,000  over  the 
1920  figures  (see  Enginrrring  Krwx-Rrrord,  April  21, 
1921,  p.  68."?),  the  rate  of  increase  has  fallen  off.  The 
total  registration  in  1921  was  about  13.6  per  cent 
greater  than  that  of  the  previous  year,  as  compared 
with  a  22-per  cent  increa.xe  for  1920  as  against  1919. 
The  same  relationship,  however,  does  not  hold  for  the 
commercial-vehicle  classification,  where  a  22.7  per  cent 
increase  is  nhown  by  the  year  1921  as  compared  with 
1920  (la.st  year  there  were  recorded  1,0.33,1.51  commer- 
cial vehicles,  including  motor  trucks,  buses,  and  taxi- 
cabs)  as  against  841,690  in  1920,  a  gain  of  191,461. 
This  22.7-per  cent  increase  in  commercial  vehicle  regis- 
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tration  compares  with  a  12.7-per  cent  increase  in  passen- 
ger cars  during  the  same  period.  In  other  words,  the 
gain  in  commercial  vehicles  is  progressing  at  a  rate 
about  twice  as  fast  as  that  of  passenger  automobiles. 
This  means,  of  course,  that  highways  throughout  the 
country  are  being  subjected  progressively  not  only  to  a 
numerical  increase  in  total  vehicular  traffic  but  also 
to  an  increase  of  heai-y  loadings.  Registration  fees  last 
year  brought  in  $122,479,000  as  again.st  $102,034,000 
during  the  previous  year,  a  gain  of  $20,445,000,  or  about 
20  per  cent.  The  yield  from  registration  and  license 
revenues  in  1921  averaged  $11.70  per  vehicle  as  against 
$11.08  per  vehicle  the  previous  year.  In  this  compu- 
tation for  1921  is  not  included  almost  $5,000,000  of  rev- 
enue received  from  gasoline  taxes  in  twelve  states. 
Among  the  states,  New  York  is  the  leader  in  total  regis- 
tration with  812,031  vehicles,  made  up  of  630,791  pas- 
senger cars,  148,553  trucks  and  commercial  cars,  and 
32,687  taxicabs  and  buses.  In  general,  the  statistics 
indicate  forcibly  the  need  for  continuing  policies  of 
highway  improvement  and  maintenance  and  an  adequate 
and  regular  supply  of  funds  for  *^his  purpose. 

Using  Old  Canal  Beds 

A  BYPRODUCT  of  the  Barge  Canal  is  the  subway 
now  being  built  in  Rochester  and  described  on 
another  page.  Only  a  few  cities  have  abandoned  canal 
beds  but  those  who  have  are  fortunate  in  being  able 
to  put  to  use  for  modern  transportation  facilities  the 
abandoned  facilities  of  an  earlier  day.  Cinciimati  some 
years  ago  started  to  do  just  this  thing  with  a  part  of 
the  bed  of  the  Miami  and  Erie  canal  and  now  the 
abandonment  of  many  sections  of  the  old  Erie  canal 
offers  similar  opportunity  to  the  large  cities  of  the 
upper  tier  of  New  York  State.  Syracuse  and  Utica 
may  be  expected  to  follow  Rochester,  if  not  in  subways 
at  least  in  providing  interurban  entrances,  boulevards 
in  centers  of  congestion,  or  through-line  sub-grade 
routes. 

Funds  Needed  for  Roads 

MASSACHUSETTS  is  not  alone  among  the  states  in 
facing  a  problem  of  financing  highway  improve- 
ments such  as  John  N.  Cole,  commissioner  of  public 
works,  outlined  recently  in  the  Boston  Transcript. 
Looking  ahead  for  ten  years  Commissioner  Cole  sees  a 
need  for  raising  $100,000,000  to  be  expended  on  10,000 
miles  of  road  ultimately  to  form  the  state  highway 
system,  which  at  present  includes  1,700  miles  of  im- 
proved road.  A  number  of  years  ago  Massachusetts 
discarded  the  principle  of  issuing  long-term  securities 
for  highway  improvements  so  that  new  funds  must  be 
supplied  either  from  an  annual  appropriation  added  to 
the  existing  state  tax  or  from  increased  vehicle  fees.  In 
the  belief  that  the  state,  at  present,  cannot  stand  the 
burden  of  an  increased  state  tax,  the  Department  of  Pub- 
lic Works  has  recommended  to  the  legislature  a  higher 
scale  of  motor-vehicle  fees.  Many  legislators,  faced  with 
the  necessity  of  providing  increased  funds  for  roadbuild- 
ing,  are  turning  toward  the  motor-vehicle  operator  with 
demands  to  carry  the  burden.  This  practice,  followed 
'blindly,  is  apt  to  result  in  great  abuses.  In  the  case  of 
the  Bay  State,  however,  a  comparison  of  the  existing 
scale  of  vehicle  fees  with  those  in  other  states  and  with 
the  schedule  recomihended  in  the  proposed  uniform 
vehicle  law  by  the  representatives  of  the  motor-vehicle 
interests,    indicates    the    justice    of    seeking    increased 


funds  from  this  source.  The  small  car  in  Massachusetts 
today  pays  only  $10  and  the  larger  passenger  cars,  $15, 
while  the  rates  for  motor  trucks  from  1  to  5  tons 
capacity  range  from  $10  to  $50.  These  rates  are  de- 
cidedly low,  particularly  when  compared  with  the  range, 
in  the  uniform  vehicle  law,  of  from  $20  for  a  1-ton 
truck  to  $80  for  a  5-ton  truck.  In  other  words,  Massa- 
chusetts, at  present,  is  failing  to  receive  from  the 
motor-vehicle  interests  a  considerable  portion  of  the 
revenue  which  those  very  interests  have  conceded  to  be 
equitable.  This  journal  has  never  been  an  advocate  of 
making  unreasonable  demands  upon  motor  users  for 
highway  development.  It  has  maintained,  however,  that 
the  scale  of  fees  should  be  at  least  as  high  as  those 
recommended  in  the  uniform  law.  The  facts  in  the  case 
under  consideration  indicate  a  clear-cut  case  for  in- 
creased revenue  from  the  road  users. 

The  Impending  Catastrophe 

DESPITE  the  depths  of  frightfulness  plumbed  dur- 
ing the  war  we  have,  it  appears,  to  suffer  even  more 
grievous  affliction.  Submarines  and  poison  gas  are  but 
mild  irritants  alongside  the  dose  now  brewing  for  the 
chastisement  of  the  American  people  in  general  and  of 
someone  in  particular — whom,  we  have  not  yet  been  able 
to  make  out.  The  trades  unions  are  planning  to  boycott 
baseball.  Last  June  Judge  Landis  was  arbitrator  in  a 
wage  controversy  between  the  building  workers  and  con- 
tractors of  Chicago.  His  award  was  accepted  by  the 
contractors  and  twenty-two  of  the  unions.  Ten  unions 
rejected  it.  The  errant  ten  would  now  have  the  con- 
troversy reopened  and  have  asked  the  presidents  of  the 
two  major  leagues  to  release  Judge  Landis  long  enough 
to  do  some  more  arbitrating.  Failing  this,  the  president 
of  the  Chicago  Building  Trades  Council  warns  us,  base- 
ball is  to  be  "spurlos  versenkt."  This  really  is  going  too 
far.  The  obdurate  Judge  should  be  made  to  see  the 
light.  He  must  be  made  to  see  it.  In  the  name  of 
humanity,  page  Babe  Ruth! 


American  Construction  Council — 
An  Opportunity 

EVER  since  the  war  there  has  been  felt  the  need 
for  some  body  that  would  draw  together,  for  fur- 
therance of  their  mutual  interests  and  of  the  welfare 
of  the  public,  all  the  groups  that  make  up  the  con- 
struction industry.  There  have  been  various  attempts 
to  accomplish  this  result,  but  they  have  failed  to  win 
the  wide  support  needed  for  a  successful  national 
movement.  Now,  however,  there  is  put  before  the  con- 
struction industry  a  plan  that  offers  equal  representa- 
tion to  all  groups,  that  does  not  disturb  group  or 
association  autonomy,  that  pierely  unites  them  for  the 
furtherance  of  their  mutual  interests  and  that  starts 
from  the  solid  basis  of  squaring  its  every  action  with 
the  public  interest.  The  American  Consti-uction  Coun- 
cil is  the  body — laid  out  according  to  that  plan. 

Its  chance  for  success  is  excellent.  In  fact,  it  must 
succeed,  for  if  it  fail  after  sincere  men  have  unavail- 
ingly  tried  their  hands  at  other  plans,  then  will  be  a 
discouragement  that  will  be  insurmountable  in  years 
and  that  will  leave  this  tremendous  industry  a  prey 
to  the  inefl[iciency  against  which  even  a  long  suffering 
public  is  reacting.  But  the  times  are  propitious  for 
launching  an  all-embracing  movement.  All  who  have 
been  active  in  the  previous  attempts  are  parties  to  this 
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new  effort.  These  workers  include  officers  of  the  Na- 
tional Federation  of  Construction  Industries,  of  the 
Building  Congress  movement,  which  has  borne  such 
excellent  fruit  at  New  York,  Saattle  and  Portland, 
Ore.,  and  of  various  groups,  such  as  those  at  Phila- 
delphia and  Rochester,  N.  Y.,  which  have  worked  on 
less  elaborate  plans.  Furthermore,  all  the  major  in- 
terests, except  labor  and  public  utilities  construction 
departments  were  ably  represented  at  Cleveland,  and 
both  of  the  absent  interests  have  given  such  hearty 
informal  approval  of  the  plan  that  there  is  no  doubt 
of  their  adherence.  Finally,  the  building-trade  dis- 
closures in  various  parts  of  the  country,  and  the  pres- 
sure for  home  building  bring  a  demand  from  the  public 
that  the  industry  pull  itself  together  and  eliminate 
abuses  and  inefficiencies  which  are  retarding  the  home- 
building  movement. 

The  plan  formulated  at  Cleveland  appears  to  us  a 
good  one.  It  makes  for  a  truly  representative  associa- 
tion. It  prevents  the  dominance  of  any  one  group.  It 
functions  only  where  there  are  mutual  interests;  it 
deprives  no  group  of  its  own  distinctive  work,  but 
takes  over  only  the  common  tasks.  That  these  tasks 
are  many  need  not  be  emphasized  here.  These  columns 
have  often   pointed  them  out. 

Engineers  are  now  called  upon  to  discharge  an 
important  civic  duty  by  joining  the  new  council  and 
whole-heartedly  supporting  its  eff'orts.  The  Federated 
American  Engineering  Societies  will  doubtless  join,  but 
this  organized  support  must  be  supplemented  by  wide- 
spread and  hearty  approval  by  individuals,  by  the 
sacrifice  of  time  in  committee  work  and.  for  those  who 
can  do  so,  by  financial  support  through  the  taking  of 
sustaining  memberships.  There  is  here  not  merely  a 
civic  responsibility,  but  a  civic  opportunity.  It  is  in 
the  latter  light,  particularly,  that  we  hope  engineers 
will  view  it. 


I 


Lost  Time  Menaces  Highway  Progress 

HIGHWAY  contracting  has  little  to  be  proud  of  in 
the  manner  in  which  it  utilizes  the  brief  season 
when,  in  the  northern  states,  it  can  build  concrete 
roads.  Astonishing  figures  are  given  in  this  issue  of 
the  small  average  progress.  It  is  less  than  300  ft. 
a  working  day.  The  moderate  proportion  of  time 
worked  is  even  more  astounding.  In  114  calendar 
days  there  were  only  96  working  days.  Work  was 
actually  performed  on  only  74  day.s  and  only  5.5  full 
days  were  worked,  calling  every  day  a  full  day  if  the 
lost  time  was  less  than  three-quarters  of  an  hour. 
Truly,  lost  time  appears  to  be  the  distinguishing  char- 
acteri.stic  of  concrete  road  construction  as  this  opera- 
tion is  disclosed  by  the  remarkable  figures  from  Iowa. 
It  is  not  faulty  technique  of  construction  which  makes 
progress  slow,  but  pure  waste  of  possible  working  time. 
In  Iowa  in  1921  work  was  performed  on  only  two- 
thirds  of  the  calendar  days  of  the  working  season. 
Eliminating  Sundays  and  holidays  from  the  compula- 
tion, only  eight  of  ten  working  days  were  utilized  in 
actual  construction.  Of  the  two  idle  days  in  every  ten 
working  days,  one  and  one-half  days  were  wasted  be- 
cause of  rain,  snow  or  mud.  In  comparison,  all  that 
a  contractor  can  do  to  eliminate  delays  in  moving 
equipment  or  from  break-downs,  and  to  keep  the  supply 
of  materials  constant,  is  a  small  matter.  His  only  pos- 
"ible  chance  materially  to  cut  down  lime  lost  is  to 
devise  means  for  reducing  the  hazard  of  bad  weather. 


No  actual  information  is  available  how  to  reduce  the 
hazards  of  rain,  snow  and  mud  in  road  construction. 
Even  speculation  appears  to  have  been  largely  denied  the 
subject.  In  concrete  building,  the  hazard  of  cold 
weather  has  in  recent  years  been  met  very  effectively 
by  housing  and  heating.  Is  the  same  safeguard  not 
possible  in  road  construction?  Certainly  the  question 
is  worth  attention.  Housing  is  not  so  impossible  a 
task  if  one  thinks  of  it.  Canvas-covered  frames  are 
now  universally  employed  to  shield  the  green  slab  from 
the  sun  and  rain.  This  is  virtually  a  housing  device. 
What  is  to  prevent  it  from  being  extended  to  cover  the 
finished  grade?  Is  it  not  possible  to  contemplate  the 
housing  of  even  the  grading  operations.  Shelter-tent- 
ing a  half  mile  of  road  grade  is  not  a  stupendous  task. 

Besides  sheltering  the  work  from  bad  weather,  there 
is  the  less  remote  possibility  of  devising  wet-weather 
methods  and  equipment.  There  is  not  now  a  concrete 
road-construction  method  all  of  the  units  of  which  are 
designed  to  operate  independently  of  the  moLsture  con- 
ditions of  the  road  grade.  Perhaps  the  method  which 
most  nearly  approaches  the  requirement  is  industrial 
railway  hafulage  of  wet  batches.  Improvement  of  in- 
dustrial railway  to  make  its  operation  independent  of 
wet  grade  is  a  possibility.  Safe  modifications  of  the 
required  condition  of  the  subgrade,  with  respect  to 
wetness,  for  receiving  concrete,  are  other  possibilities. 
The  enumeration  could  presumably  be  continued,  but 
the  purpose  here  is  to  indicate  the  advantages  of  devel- 
oping wet-weather  methods  rather  than  to  specify  in 
which  way  development  is  practicable. 

In  Iowa  last  year  15  per  cent  of  the  calendar  days' 
period  of  work  were  lost  because  of  wet  weather.  As 
last  year's  road  builders  will  recall,  there  was  no  excess 
of  rainy  weather.  The  season  in  fact  was  rather  ex- 
ceptional for  its  weather  favorable  to  construction.  A 
season  not  remarkably  bad  would  raise  the  proportion 
of  rainy  days  to  20  or  25  per  cent.  This  is  the  broad 
margin  of  waste  which  may  be  narrowed  down  by  wet- 
weather  construction  methods.  Could  it  be  trimmed 
even  a  quarter,  more  time  would  be  saved  than  if  all 
delays  due  to  faults  of  equipment  and  operation  were 
completely  eliminated.  Obviously  this  is  a  gain  worth 
seeking. 

Whatever  it  may  be  practicable  to  accomplish  in  re- 
ducing wet-weather  delays,  there  is  an  indictment  of 
construction  engineering  in  the  broad  assertion  that  if 
there  had  been  no  delays,  a  season's  roadhuilding  in 
Iowa  could  have  been  done  in  two  and  a  half  months. 
Iowa  contractors  are  no  more  dilatory,  probably,  than 
those  of  other  states  and  its  conditions  affecting  the 
progress  of  road  work  are  not  greatly  different,  so  that 
its  experience  ia  probably  reasonably  representative  of 
general  practice.  Let  us  put  the  facts  bluntly:  There 
is  no  concrete  roadhuilding  for  six  months  from  October 
to  May  and  the  six  months  from  April  to  November 
are  occupied  in  doing  two  and  a  half  months'  work. 
What  can  roadhuilding  say  of  itself  as  a  business  or 
as  a  technical  accomplishment  in  the  face  of  such  a 
statement? 

It  vfRS  stated  in  Enuineering  Nrw-Rrcnrd,  Dec.  8, 
1921,  p.  925,  that  contracting  was  failing  to  develop 
the  technique  of  road  construction  and  in  the  succeeding 
issue  of  Feb.  2,  1922,  p.  177  that  highway  engineering 
was  registering  a  similar  failure.  Can  they  deny  the 
criticism,  with  the  figures  quoted  in  this  issue,  con- 
fronting thfm? 
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What  is  a  Day's  Work  Laying  Concrete  Pavement? 

Construction  Progress  on  31  Contracts  by  19  Contractors  Using  29  Outfits  in  17  Counties  in  Iowa  in  1921 
Gives  Answer — Shows  How  Small  a  Part  of  the  Year  Actual  Work  Is  Done 


By  H.  K.  Davis 

Chief  Inspector,  Iowa  Highway  Commission,  Ames,  Iowa 


WHAT  is  a  day's  work  for  a  concrete  crew  on  high- 
way paving  work?  Figures  recently  compiled  in 
the  office  of  the  Iowa  Highway  Commission  indicate  that 
the  custom  has  been  to  overestimate  the  capacity  of  a 
concrete  gang;  to  make  no  adequate  allowance  for  lost 
time,  and  finally,  to  over-rate  the  importance  of  large 
individual  runs. 

Average  Conditions  Represented — In  1921  a  road- 
building  program  considerably  larger  than  any  previous 
year's  output  in  Iowa,  was  put  under  contract  and  com- 
pleted. The  mileages  of  types  other  than  one-course 
concrete  were  too  small  to  give  comparative  figures  of 
any  particular  value.  Of  this  type,  however,  there  were 
built  151.18  miles,  some  three  times  the  amount  built  in 
any  previous  year.  This  furnished  an  opportunity  to 
secure  information  regard- 
ing plant  and  organization 
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efficiency  by  recording  the 
daily  progress  made  by 
the  various  contractors. 
Other  reasons  besides  the 
increased  mileage  justified 
the  data  collected  on  1921 
performances  as  a  basis 
for  estimates. 

1.  The  season  was  aver- 
age in  respect  to  weather 
conditions.  Spring  opened 
somewhat  early  and  some 
concrete  was  laid  by  a  few 
outfits,  but  any  time  thus 
gained  was  lost  soon  after 

by  a  late  spring  snowstorm,  with  continued  bad  weather. 
One  or  two  outfits  also  operated  later  into  the  fall  than 
is  usually  possible,  but  here  again  the  equivalent  of  the 
time  thus  made  available  had  already  been  lost  by  an 
early  autumn  snow.  During  the  season  a  normal  amount 
of  rain  fell,  distributed  in  about  the  usual  manner 
throughout   the   summer. 

2.  The  season  was  normal  in  respect  to  labor  supply. 
The  few  labor  problems  which  arose,  were  occasioned  by 
wages  or  working  conditions  and  not  by  the  amount  of 
labor  available. 

3.  The  season  was  normal  in  respect  to  shipping 
facilities.  Very  few  of  the  delays  on  account  of  mate- 
rials could  be  charged  to  shortage  of  cars  or  other 
inadequate  railway  service. 

4.  A  supply  of  concrete  materials  adequate  to  the 
needs  of  the  work  either  existed  or  was  developed  for 
practically  every  job.  A  small  number  of  outfits  were 
at  times  held  up  for  material,  but  this  was  unusual, 
there  being  no  more  trouble  than  in  any  normal  year. 
'  5.  The  paving  laid  was  well  distributed  over  the  entire 
state  and  was  therefore  fairly  representative  of  all 
conditions  liable  to  be  encountered  in  Iowa.  A  line 
drawn  on  a  map  around  all  the  different  paving  jobs 
would  include  three-fourths  of  the  area  of  the  state. 

6.  The  work  done  was  well  distributed  as  to  size  of 


IF    THERE    had    been   no    delays    the    whole 
season's    work   could   have   been   done   in   2i 
months. 


F  35  per  cent  lost  time  only  1.09  per  cent  ivas 
lost  because  of  machinery  breakdowns. 

IN  96  tvorking  days,  work  was  done  on  only  71t 
days  and  only  55  full  days  were  ivorked. 

THE  record  that  an  outfit  can  make  once  in  a 
season  is  a  poor  criterion  by  which  to  judge 
the  efficiency  of  the  outfit. 


individual  jobs.  The  following  statement  shows  that 
no  great  quantity  of  the  work  was  bunched  in  any  one 
locality  nor  went  to  one  contractor:  During  1921  work 
was  carried  on,  on  31  contracts,  by  19  contractors  using 
29  outfits  on  35  separate  sections  of  road  under  26  road 
projects  in  17  different  counties.  The  term  "outfit"  is 
here  used  to  include  all  loading,  mixing  and  hauling 
equipment  and  their  crews,  which  were  operated  as  a 
single  construction  unit. 

Method  of  Recording  Results — The  figures  here  sum- 
marized were  compiled  from  daily  inspection  reports 
sent  to  the  central  office  of  the  state  highway  commission 
by  the  inspectors  on  the  jobs.  These  reports  covered 
the  day's  run  in  considerable  detail,  locating  it  exactly 
by  stations,  and  giving  the  usual  information  about 
cement  content,  subgrade, 
weather,  and  reasons  for 
delays.  They  were  sent  in 
for  each  working  day  re- 
gardless of  whether  work 
was  done.  They  did  not 
show  exact  hours  worked, 
therefore,  the  smallest 
unit  of  time  was  the  day 
or  fractional  part  thereof. 
Delays  of  45  min.  or  un- 
der were  not  considered, 
they  being  too  small  to 
change  the  results  mate- 
rially. These  daily  runs 
for  each  job  wei-e  checked 
carefully  against  the  sta- 
tioning and  the  length  known  to  have  been  laid. 

A  tabulation  was  made  by  heading  a  column  for  each 
construction  outfit,  with  a  brief  description  of  the  work 
and  the  equipment  used,  following,  in  the  body  of  the 
table,  with  the  run  in  linear  feet  for  each  day  until 
the  job  was  completed.  Runs  by  different  contractors 
on  any  given  date  show  opposite  to  each  other  on  a 
single  line.  Reasons  for  failure  to  work  on  any  day, 
or  causes  for  delays  were  inserted  in  the  same  space 
as  the  daily  runs,  using  a  set  of  abbreviations  in  accord- 
ance with  an  attached  legend. 

General  Inferences  from  the  Records — Inspection  of 
the  table  thus  prepared  discloses  some  interesting  in- 
formation. For  example  the  eflFect  of  a  state-wide  or 
regional  rain  shows  up  immediately  on  the  progress 
made  throughout  the  state  or  region,  on  that  date. 
Interesting  comparisons  appear  between  industrial  rail- 
way and  truck  haul  outfits,  when  the  rains  have  not 
been  too  heavy.  Also,  nothing  could  be  better  than 
this  comparison  side  by  side  to  show  the  difference  in 
the  ability  of  the  outfits  to  produce  results  consistently. 
When  tivo  outfits  icork  side  by  side,  and  conditions  are 
similar  and  the  weather  is  the  same,  and  one  outfit  fails 
to  toork  more  than  half  the  time  while  the  other  produces 
steady  results  day  after  day,  the  natural  conclusion  ig 
that  the  difference  lies  in  the  management. 
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The  earliest  outfit  to  begin  work,  laid  concrete  on 
April  8.  The  last  concrete  laid  was  on  Nov.  16.  Be- 
tween these  two  dates  there  elapsed  223  calendar  days, 
which,  for  this  year,  constituted  the  length  of  the  con- 
struction season  on  paving.  This  is  believed  to  be 
longer  than  could  be  depended  on  as  a  usual  thing  in 
this  state. 

The  two  longest-drawn-out  jobs  in  the  state  were 
under  way  for  195  and  193  days,  respectively.  Neither 
of  these  outfits  would  have  required  this  length  of  time 
to  complete  its  work,  however,  had  it  not  been  for  long 
delays  due  to  weather,  materials,  etc.  Several  outfits, 
on  the  contrarj',  finished  their  undertakings  in  from 
30  to  50  days.  In  some  instances  this  would  not  have 
been  possible  except  for  the  fact  that  the  30  or  the  50 
days  happened  to  come  between  extended  spells  of  bad 
weather.  The  eff'ect  of  weather  therefore  is  considered 
to  balance  up  fairly  well  in  the  final  averages. 

Another  factor  is  introduced  by  these  short  jobs  that 
tends  to  modify  the  final  averages  in  an  unfavorable 
manner.  This  is  that  such  a  job  does  not  constitute  a 
season's  work  for  the  outfit.  In  some  cases  it  is  known 
that  the  outfit  actually  did  other  paving,  perhaps  on 
city  streets.  No  data  are  at  hand  on  their  performance 
on  any  such  outside  work  and  it  therefore  cannot  be 
considered  by  the  highway  commission.  The  record 
of  the  outfit  as  a  consequence  shows  up  poorly  so  far  as 
the  season's  accomplishment  goes,  and  brings  down  the 
average  performance  for  the  year  for  all  the  outfits. 
However,  what  is  true  of  these  outfits  in  an  extreme 
degree  is  true  in  smaller  degree  of  the  majority  of 
those  on  the  state  work  during  the  year.  Those  outfits 
which  are  credited  with  doing  a  respectable  season'3 
work  could  in  many  instances  have  finished  from  one 
to  three  miles  more  of  pavement  if  the  work  had  been 
there  to  do.  This  is  shown  by  the  fact  that  the  average 
completion  date  of  all  the  outfits  working  was  some- 
where around  Sept.  25,  after  which  date  there  were 
several  weeks  of  favorable  working  weather. 

Any  attempt,  therefore,  to  regard  the  sea.ion's  average 
performance  per  outfit  as  here  shoiun,  as  the  maximum 
possible  output  for  such  an  outfit  would  be  a  mistake. 
At  most  it  can  only  be  regarded  as  what  actually  was 
done.  And,  since  the  conditions  that  caused  it  are  not 
apt  to  change,  it  may  safely  be  regarded  as  what  prob- 
ably would  happen  again  in  a  normal  season.  The 
conditions  mentioned  are  that  in  Iowa  the  length  of 
road  that  can  be  included  in  any  one  contract  is  much 
more  likely  to  be  governed  by  the  finances  of  the  county 
paying  for  it  than  by  the  economical  length  of  run  for 
an  outfit  for  the  season. 

Total  and  Average  Performances — The  data  when 
tabulated  were  summarized  (see  accompanying  table) 
to  show  tortal  feet  laid  in  the  season,  calendar  days 
elapsed,  actual  days  worked,  total  days  delay  due  to 
various  causes,  etc.  Averages  were  figured  from  these 
totals  for  each  contractor  and  for  the  state  as  a  whole. 
In  spite  of  some  small  lengths  of  pavement  held  orver 
from  contracts  let  the  previous  year,  and  several  current 
year  contracts  of  from  one  to  three  mile."*  only,  the 
average  length  of  pavement  laid  was  27.525  ft.,  or  in 
the  neighborhood  of  5  miles.  Several  outfits  laid  from 
40.000  to  50,000  ft.  or  from  8  to  10  miles.  One  outfit 
closed  the  sea.son  with  61, .585  lin.ft.  or  11.65  miles  to 
its  credit.  This  was  a  pavement  nf  more  than  usual 
difficulty,  having  a  20  ft.  width,   integral  curb.s.  mon- 


olithic street  inlets,  and  many  intersections  and  farm 
entrance  returns.  Figures  in  the  tabulation  are  given 
in  linear  feet  measured  on  the  center  line,  since  for 
the  purpose  in  view  this  unit  serves  as  well  as  any 
other.  It  was  reported  by  the  man  in  the  field  because 
of  the  considerable  amount  of  work  necessary  to  reduce 
stationing  to  square  yards  when  the  design  included 
many  widened  curves,  intersections,  etc.  For  compar- 
ative purposes  these  would  introduce  but  small  varia- 
tions, since  they  will  average  very  nearly  the  same  per 
mile  of  road.  The  width  of  all  roads  also  was  uniformly 
18  ft.,  except  in  a  very  few  instances  where  it  was 
20  ft.  This  fact  furnishes  an  easy  conversion  factor 
for  approximate  calculations,  1  lin.ft.  being  the  equiv- 
alent of  2  sq.yd.  of  pavement  in  nearly  90  per  cent  of 
the  cases. 

The  average  length  of  time  used  per  outfit  to  com- 
plete the  season's  work  was  114.3  calendar  days.  This 
is  a  decided  decrease  from  the  180  to  200  days  usually 
taken  as  the  length  of  the  working  season  on  concrete 
paving.  When  the  average  feet  laid  per  day  is  calcu- 
lated, with  calendar  days  as  a  basis,  a  figure  of  241  ft. 
per  day  for  the  state  results.  This  shows  how  small  an 
average  should  be  used  in  case  it  is  ever  desirable  to 
use  a  calendar  day  average. 

When  Sundays  and  legal  holidays  are  eliminated  from 
the  total  calendar  days  a  more  logical  basis  of  compari- 
son is  left.  With  the  possible  working  days  cut  to  an 
average  of  96.1,  the  average  output  per  outfit  is  raised 
only  to  286  ft.  per  day,  or  less  than  600  sq.yd. 

Eliminating  all  rainy  days  and  other  stops  leaves  an 
average  of  74.1  days  per  outfit  on  which  concrete  was 
actually  laid  during  the  season.  Not  all  of  these  days 
were  full  days  since  many  of  them  show  only  short  runs 
when  rain  or  break-downs  stopped  the  work  for  the  re- 
mainder of  the  day.  To  the  highway  commission  and 
the  contractors  of  Iowa  it  was  a  distinct  surprise  to 
find  that  all  the  concrete  laid  in  a  seasoyi's  work  could 
have  been  concentrated  in  tivo  and  one-half  months  of 
steady  work  if  oidy  the  causes  for  delay  could  have 
been  eliminated. 

The  average  laid  per  day  worked,  also,  is  a  very  con- 
servative figure,  being  371 J  ft.  With  a  favorable  season 
and  everything  practically  normal,  this  figure  would 
indicate  that  the  assumption  sometimes  made  that  an 
outfit  should  turn  out  800  sq.yd.  per  working  day  is  at 
least  ample  for  an  average  of  good,  bad  and  indiffer- 
ent organizations.  Some  half  dozen  one-mixer  outfits 
only  were  able  to  exceed  this  800  sij.ft.  average  through- 
out the  1921  season  in  Iowa,  and  these  outfits  were  the 
ones  that  were  noticeable  to  even  the  casual  observer 
for  their  ample  equipment  and  good  management. 

The  74.1  average  of  days  on  which  work  was  done 
represents  64.8  per  cent  of  the  average  114.3  days  time 
elapsed  during  which  the  work  was  under  way.  One 
contractor's  superintendent  is  known  to  the  writer  to 
have  stated  early  in  the  season  that  80  per  cent  of  the 
time  is  the  best  that  any  one  should  figure  on.  The 
table  shows  that  he  came  within  1.8  per  cent  of  reach- 
ing this  limit  with  one  outfit,  but  to  do  this  he  worked 
many  Sundays  that  others  did  not.  The  closest  com- 
petitor this  firm  had  in  this  respect  worked  73.9  per 
cent  of  the  time,  and  very  few  outfits  reached  70 
per  cent. 

Principal  Causes  nf  Delays — The  remaining  35.2  per 
cent  of  the  days  not  worked  are  classified  under  various 
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heads  according  to  the  causes  for  the  delay.     The  re- 
sulting percentages  are  as  follows: 

PER  CENT  OF  ALL  CALENDAR  DATS  LOST 

Sundays   and   holidays 14.20 

Snow,  rain  and  mud   ...    14.70 

Break-downs     1.09 

Shortages   of  material    1.1* 

Moving  equipment    2.56 

All  other  causes  1-51 

Total   35.20 

Attention  is  called  to  the  large  part  that  Sundays 
and  legal  holidays  and  the  weather  play  in  the  contrac- 
tors' plans. 

The  small  percentage  of  whole  days  lost  on  account 
of  break-downs  is  rather  noticeable.  This  speaks  a 
good  word  for  the  reliability  of  modern  paving  equip- 
ment. It  also  speaks  well  for  the  foi-esight  and  push 
of  many  of  the  superintendents  in  having  repair  parts 
on  hand  and  being  able  to  place  them  quickly,  for 
when  the  small  delays  due  to  various  causes  are  tabu- 
lated and  classified,  break-downs  make  up.  a  much  larger 
per  cent  of  the  whole. 

The  percentage  of  days  lost  on  account  of  shortages 
of  material,  bears  out  the  statements  made  earlier,  that 
the  season  was  as  favorable  as  could  be  expected  as 
regards  material  supply  and  delivery. 

The  moving  and  re-erecting  of  equipment  makes  up 
a  much  larger  percentage  of  all  time  lost  than  would 
have  been  supposed  by  most  engineers. 

"All  other  causes"  for  days  lost,  include  shortages  of 
water,  shut-downs  to  prepare  subgrade,  shut-downs  by 
engineer  or  inspector,  labor  shortages,  truck  short- 
ages, etc.  They  are  each  one  so  small  as  not  to  justify 
separate  classification. 

The  fractional  days  lost  are  classified  under  the  same 
•  headings  as  the  whole  days  lost  except  for  Sundays  and 
holidays.    The  tabulation  is  as  follows : 

PERCENTAGE  OF  FR-\CTIONAL  DAYS  LOST 

Rain,   mud  and  snow    . . , ^^H 

Break-downs    5.21 

Shortage    of    material     2.51 

Moving  equipment   1.S& 

All   other    causes    • 4.55 

Total  all  causes 26.26 


The  figure  of  26.26  represents  the  percentage  of  the 
days  worked  on  which  there  was  some  considerable  delay 
due  to  some  cause  or  other.  Subtracting  this  from  the 
74.1  days  worked  leaves  54.7  full-days  work  on  which 
there  was  no  delay  of  more  than  about  45  minutes. 

The  prevailing  tone  of  the  conclusions  di'awn  from 
the  tabulation  appears  to  be  pessimistic.  The  almost 
universal  habit  of  engineers  to  give  honorable  men- 
tion only  to  their  livest  contractors;  of  contractors  to 
mention  only  their  best  days  run,  and  of  equipment 
concerns  to  advertise  only  the  job  where  their  equipment 
proved  highly  successful,  have  all  created  false  im- 
pressions of  the  possibilities  of  construction  progress. 
The  record  run  that  an  outfit  can  make  once  in  a 
season  is  a  poor  criterion  by  which  to  judge  the  effi- 
ciency of  the  outfit.  Yet  the  public,  and  to  too  great  an 
extent  the  profession  itself,  have  these  figures  in  mind 
in  judging  a  contractor's  progress.  Alongside  such 
records  the  mediocre  performance  of  the  steady  pro- 
ducer seems  unromantic  and  uninteresting,  but  the  fable 
of  the  hare  and  the  tortoise  is  as  true  today  as  it 
was  when  first  told. 

Individual  High  Records — As  evidence  that  the  fig- 
ures used  in  this  article  are  not  based  on  the  perform- 
ances of  a  group  of  lightweight  contracting  concerns, 
some  of  the  individual  records  are  appended.  While 
these  in  no  instance  set  new  marks  for  the  contracting 
fraternity  to  shoot  at,  it  is  believed  that  they  sho^v  that 
the  organizations  which  laid  the  Iowa  pavements  in 
1921  were  well  organized  and  alive  to  the  necessities 
of  their  jobs.  This  being  true  the  figures  here  com- 
piled are  fairly  representative  and  if  not  entirely 
applicable  in  other  states,  may  at  least  be  considered 
indicative  when  proper  allowance  has  been  made  for  the 
differences  in  basic  conditions. 

One  outfit  ran  1,200  lin.ft.  of  18-ft.  pavement  in  19 
successive  working  hours.  Another  outfit  belonging  to 
the  same  contractor  ran  1,025  ft.  in  16  hours.  An  outfit 
with  two  mixers  in  a  battery  ran  1.025  ft.  in  a  ten-hour 
day.    Another  outfit  ran  935  ft.  of  20-ft.  pavement  in  a 


May  4,  1922 


E  x\  G  I  N  E  E  R  I  N  G     N  E  W  S  -  R  E  C  0  R  D 


723 


Wk 

Henry  W. 
Horn  Co. 

LV1-" 

Et: 

E  "°""*  , 

c;™l„„. 

C.p„<J 
IV.  M..,. 

A  Btu™ 

Ez 

Tlwm,, 

Dm  Momei 

Mo**. 
Sioo»Giy. 

Ukond 

Sioui  City. 

ULlC 

To,.,. 

— • 

-— 

}ohn*on  Co 

L,n„C.. 

M.„h.MC» 

0-B-."  r„ 

0-9^.C. 

OB„„C. 

oB..„a. 

O'Bmn  Co 

P.,.A„.C. 

P.UCO 

P.IIC. 

P.Jk  Co. 

Snui  Co 

S.o-,Co 

w^b.. 

F:rdX"k. 

Kochnni 

Prop    PliM 

i|„ 

Cnn,. 

F0M« 

Bx*rt  CtaM 

p^^""'. 

p"p'n'- 

Tr'SH.J 

loider 

psrpi". 

P.^'pi.n. 

P~p"n."t. 

Stiff  Lc( 

.>«Sut«ridt 
Auii.o 

Wh«lbjtTO-l 

Tr^'^liut. 

Hs"'"' 
a"".ji.e 

Tnicki. 

p"p"«.«' 

s.dn*-«-7  '!i 

w^r  «'"■ 

L'cmtr.8  m. 
S<dc»4  .H. 

sX"?  ..^°" 

S*!?  i  " 

sSIt  i.;" 

S.det-7  .n    ' 

Srf".^?  in'"' 

Cc'ntw^  in 

c'nitM  m' 

S.Jo.7m. 

S.7^M<o. 

l^rlr 

&'r,.'<r4  ,«; 

c.."..  "■ 

C«intr.«  in. 
S.de*.S  in. 

6- 

«I  ! 

a' 

9* 

".' 

IS 
!!.7 

|i 

1^ 
!  1 

r 

ISJ61 
1!7 

It 

"' 

l!.«9 

«6 

f 

IS  I 

1I,S97 

•' 

lt.7«! 

m,ji!-isi 

J.IH 

"iiii 

K 

I.IM 

IM     J7.ili 
)7K! 

100(0% 
MOO 

M.n 
M.n 

16.00 
1.0» 

i'm 

l.!l 

16-hour  day,  building  curb.s,  gutters,  intakes,  and 
di-iveway  returns,  in  addition.  Runs  of  700  to  800  ft. 
were  common,  while  gangs  whose  regular  daily  output 
was  from  500  to  600  ft.  per  day,  when  running  well, 
were  the  rule. 

One  contractor  between  June  16  and  July  30  inclusive, 
45  calendar  days,  worked  every  day  but  the  7  Sundays 
and  legal  holidays,  or  38  successive  working  days,  lay- 
ing in  that  time  20,6.58  lin.ft.  of  18-ft.  pavement  7  in. 
thick  at  the  edges  and  8  in.  at  the  center.  This  was 
an  average  of  543J  ft.  for  every  working  day  for  a 
month  and  a  half.  Reduced  to  cubic  yards  it  equals 
a  daily  run  of  two-hundred  thirty-one  and  one  half 
cubic  yards. 

Another  contractor  using  two  separate  outfits,  worked 
both  outfits  every  calendar  day  for  34  successive  days 
from  Sept.  21  to  Oct.  24  laying  in  this  time  29.347 
lin.ft.  of  20-ft.  pavement  8  in.  thick,  with  integral  curb 
and  gutter.  This  was  a  total  of  5.56  miles  or  an  aver- 
age of  432  lin.ft.  per  calendar  day  for  each  outfit. 
Reduced  to  cubic  yards  this  made  218  cu.yd.  per  day  per 
outfit.  Not  the  least  interesting  features  of  this  run 
was  that  a  weighted  average  of  the  haul  shows  every 
ton  cf  this  material  hauled  a  trifle  over  five  miles.  The 
bulk  of  it  was  hauled  over  a  hill  road  containing  seven 
adverse  6  per  cent  grades  and  many  smaller  ones.  A 
large  share  of  it  was  hauled  up  a  single  grade  9,000  ft. 
long,  part  of  which  wa.s  6  per  cent,  and  which  had  a 
number  of  curves.  Practically  all  the  remainder  was 
hauled  up  a  grade  a  mile  long,  with  several  curves  and 
some  6  per  cent  grade.  To  complete  his  difficulties  a 
move  was  necessary  with  one  of  the  outfits.  By  bring- 
ing in  an  extra  mixer  the  remainder  of  the  equipment 
wa.s  moved  15  miles  across  country  and  29  ft.  of  pave- 
ment was  laid  on  the  same  day. 

These  accomplishments  are  not  exceptional  but  they 
do  .show  good  management  on  the  part  of  the  contrac- 
tors. Yet  in  spite  of  this  they  were  able  to  run  only  371 
ft.  per  day  for  74  days  during  the  year. 


Four  Carloads  of  Lumber 

THE  accompanying  photograph  gives  evidence  of  the 
size  of  Dougla's  fir  trees  which  grow  in  some  of 
the  stands  of  timber  owned  by  the  St.  Paul  &  Tacoma 
Lumber  Co.  The  butt  cut  on  the  first  car  came  from  a 
tree  which  the  report  says  was  300  ft.  high  and  whose 
lowest  limb  was  some  200  ft.  above  the  ground.  This 
log  was  32  ft.  long,  9  ft.  in  diameter  inside  the  bark  at 


TUB  "UIG   STICK"   SCAUiS   11.000   FT.   B.M. 

rhf  OrsI  loe  waK  32  ft.  IniiK  nn(\  9  fl.  In  diameter 

at  the-  liiitt   piid. 


The 


the  butt,  7  ft.  at  the  top.  and  .scaled  11,000  ft.  b.m. 
entire  tree  .scaled  43,000  ft. 

The  .second  car  in  the  picture  contain.s  the  butt  log 
from  ano  her  good-sized  tree  and  the  other  cars  carry 
the  second  and  third  cuts,  respectively,  from  the  larger 
trees.  The  photograph  was  taken  in  January  at  the 
plant  of  the  com  any  in  Tncnma,  Wash.,  just  before  the 
logs  were  dumped  in  the  pond. 


724 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  18 


Stanford  Stadium  Built  of  Timber 
on  Earth  Fill 

Material  From  Site  Cut  23  Ft.  to  Form  37  Ft.  Fill- 
Shrinkage  Nominal  Due  to  Tamping 
by  Animals  and  Equipment 

By  E.  E.  Carpenter 

Of  Baker  and  Carpenter,  Engineers,  San  Francisco,  Cal. 

THE  athletic  stadium  completed  last  fall  for  Leland 
Stanford,  Jr.,  University,  Palo  Alto,  Cal.,  embodies 
design  and  construction  features  unusual  when  com- 
pared with  similar  structures  recently  built.  Outstand- 
ing among  these  are:  (1)  the  use  of  timber  in  seating 
structure  instead  of  concrete;  (2)  the  placing  of  em- 
bankment by  scrapers  to  form  the  support  for  the  seat 
structure;  (3)  the  speed  with  which  the  stadium  was 
built;  and  (4)  the  skill  and  efficiency  displayed  in  the 
prosecution  of  the  work. 

General  Description — The  stadium  consists  essentially 
of  an  excavated  bowl-shaped  depression,  oval  in  form, 
360  ft.  in  width  and  540  ft.  in  length  at  the  level  of  the 
playing  field.     The  excavated  material  is  placed  in  an 


worthy.  With  three  graders  working  daily  rates  of 
progress  as  high  as  3,696  cu.yd.  were  reached,  and 
weekly  rates  of  17,000  to  20,000  cu.yd.  were  maintained. 
From  five  to  ten  4-horse  fresnos  were  used  constantly 
to  trim  slopes  and  work  out  corners  not  accessible  to  the 
graders,  and  a  steam  shovel  was  put  in  for  a  short  time 
to  finish  the  south  end  of  the  straight-away  and  to 
excavate  the  drain  ditches.  For  contract  purposes  all 
quantities  were  measured  in  excavation. 

Emhankmeyit — While  an  allowance  of  about  8  per  cent 
for  shrinkage  from  cut  to  fill  was  made  in  planning  the 
work,  it  became  evident  during  progress  of  the  work 
that  this  allowance  was  excessive,  and  minor  revisions 
were  made  accordingly  in  the  lines  and  levels  of  the  pit 
and  the  embankment  to  adjust  and  maintain  a  proper 
balance  of  quantities.  The  final  result  shows  very 
closely  a  balanced  condition,  the  volume  of  the  excava- 
tion at  completion  being  practically  equal  to  the  volume 
of  the  embankments  plus  the  gravel  used  for  road  pur- 
poses and  stocked  for  future  use.  The  swell  of  the 
material  from  pit  to  dump  wagon  averaged  about  30 
per  cent,  and  the  subsequent  compacting  of  an  equal 
amount  in  placing  it  in  the  fill  is  evidence  of  the  effec- 


PLACING  EARTH  BERM  AS  SUPPORT  FOR  SEATING  STRUCTURE — STANFORD  STADIUM 


embankment  nearly  surrounding  the  depression  and  the 
combined  slopes  of  the  excavation  and  the  encircling 
embankment  form  the  support  for  the  seat  structure  or 
bleachers.  The  depth  of  the  excavation  is  approximately 
23  ft.  and  the  height  of  the  embankment  37  ft.,  both 
with  reference  to  the  elevation  of  the  original  ground. 
A  standard  four-lap  or  quarter-mile  running  track  en- 
circles the  playing  field  and  extends  southward  at  the 
east  side  to  form  a  220-yd.  straight-away. 

Grading  Methods — Elevating  graders  drawn  by  cater- 
pillar tractors  were  used  as  the  major  equipment  to 
excavate  the  material  and  load  it  in  dump  wagons  by 
which  it  was  hauled  and  deposited  in  the  fill.  Four 
mules  were  used  with  each  load,  which,  on  an  average, 
contained  l-  cu.yd.,  excavation  measurement.  This 
method  of  handling  proved  most  satisfactory  both  for 
speed  and  economy  and  the  resulting  progress  was  note- 


tiveness  of  the  packing  or  tamping  action  of  the  mules' 
feet  and  tires  of  the  heavily  loaded  wagons. 

Observations  taken  during  the  three  months  sub- 
sequent to  the  placing  of  the  embankment  showed  a 
maximum  settlement  of  less  than  1  in.,  a  remarkably 
small  degree  of  settlement  when  the  fact  is  considered 
that  approximately  4  in.  of  rdin  fell  at  the  site  in 
November  and  December. 

Soil  Investigations — As  a  preliminary  to  construction 
operations,  pits  were  sunk  to  a  depth  lower  than  the 
finished  playing-field  level  to  discover  the  subsoil  con- 
ditions and  water-table  elevation.  These  pits  passed 
through  alternating  layers  of  light  clays,  sandy  silts, 
and  coarse  sand  and  gravel.  The  water  table  was  found 
to  be  well  below  the  level  of  the  finished  field,  thus  re- 
moving all  possibility  of  trouble  from  ground  water 
during  construction,  and  simplifying  the  problem  of  the 
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drainage  of  rainfall  and  runoff  within  the  bowl.  These 
pits  were  left  open  to  afford  contract  bidders  an  oppor- 
tunity to  inform  themselves  fully  of  the  nature  of  the 
material  to  be  excavated. 

Timber  Structures — The  design  of  the  main  timber 
structure — the  bleachers — was  developed  in  a  simple 
form  which  possesses,  nevertheless,  the  essential  re- 
quirements of  safety,  comfort,  and  economic  perma- 
nency. More  permanent  and  costly  types  of  construction 
were  fully  considered  but  were  rejected  as  not  being 
required  to  meet  the  conditions  of  use,  and  as  not  being 
justified  when  investment  charges  were  balanced  against 
maintenance  expense. 

Inasmuch  as  the  embankment  in  itself  is  permanent 
and  non-deteriorating  maintenance  problems  and  the 
annual  expense  entailed  are  reduced  to  the  upkeep  of  a 
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very  simple  seat  structure,  accessible  at  all  times  for 
inspection  and  repair. 

To  illu.strate  the  point  of  economic  permanency,  the 
estimated  cost  of  the  bleachers,  steps,  etc.,  constructed 
of  concrete  was  $140,000.  The  cost  of  the  corresponding 
structures  in  timljer.  as  built  under  the  contract  was 
$40,2.')9— a  difference  of  aljout  $100,000  in  favor  of  the 
timber  type.  Aa.suming  the  life  of  the  timber  bleachers, 
including  the  redwood  mudsills,  to  be  \^  years,  and  dis- 
regarding compfjund  interest,  the  yearly  replacement 
fund  would  be  about  $2,700.  Add  to  this  the  investment 
charge  at  6  per  cent  on  $40,000,  or  $2,400.  and  a  total 
annual  charge  of  $5,100  for  replacement  and  interest  is 
reached.  The  annual  investment  charge  alone  on  the 
co.st  of  the  concrete  bleachers  ($140,000  at  6  per  cent) 
would  be  $8,400.  Without  pursuing  the  comparison 
further  by  considering  the  life  or  maintenance  of  the 


concrete  type,  nor  the  fact  that  a  timber  seat  element  is 
nece38ar>'  in  this  type,  it  is  obvious  that  the  timber 
bleachers  are  fully  warranted  on  the  grounds  of 
economic  permanency. 

Alter  the  bleacher  slope  of  the  embankment  had  been 
trimmed  to  very  accurate  lines,  and  its  gravel  surface 
compacted  by  a  thorough  wetting  down  with  hose,  2-in. 
X  6-in.  redwood  mudsills  were  firmly  embedded  on  radial 
lines  spaced  from  4  ft.  6  in.  at  the  liottom  to  7  ft.  4  in. 
at  the  top  of  the  slope.  Horizontal  checks  or  headers 
of  2-ft.  X  B-ft.  Oregon  pine  timbers  were  set  in  the  slope 
at  12-ft.  horizontal  intervals  on  both  the  inside  and 
outside  to  prevent  erosion  or  gullying  of  the  slope  by 
rt.in. 

Framinp  Seating  Strurtiire — The  pedest.ils  for  the 
bleacher  peats  and  the  joists  of  the  footboards  were 
framed  and  assembled  at  the  mill  adjacent  to  the  work 
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and  delivered  on  the  bank  in  complete  units.  Similarly, 
the  aisles  and  steps  were  framed  at  the  mill  and 
delivered  to  the  job  ready  to  be  put  in  place.  Seatboards 
and  foot  planks  were  distributed  at  convenient  points 
at  the  top  and  bottom  of  the  slope  and  were  framed  by 
hand  on  the  pedestals.  No.  1  common  grade  Oregon 
pine,  surfaced  four  sides,  was  used  throughout  the  job. 
The  seatboards  and  the  footboards  were  milled  with 
chamfered  or  rounded  corners  to  permit  interchanging 
when  put  in  place.  Thus  a  selection  of  material  was  pos- 
sible and  the  quality  of  the  lumber  in  the  seatboards  was 
correspondingly  improved.  Curbs  for  track  and  road- 
ways were  of  redwood  lumber.  Fences  of  heavy  galvan- 
ized mesh  were  installed  with  redwood  posts. 

Horticultural  Features — The  playing  field  and  all 
slopes  of  the  straight-away  and  embankment  were  given 
a  top-soil  dressing,  which  had  been  stripped  previously 
from  the  surface  of  the  field.  The  outside  slopes  were 
planted  with  vetch  dotted  with  selected  shrubs  and 
trees  which  merge  the  stadium  into  the  natural  park- 
like surrounding  landscape.  The  flat  surfaces  of  the 
playing  field  and  straight-away  are  planted  with  rye- 
grass turf.  With  the  coming  of  spring  the  vetch  will 
probably  be  replaced  by  a  more  permanent  type  of  plant- 
ing, and  the  playing  field  will  be  seeded  with  blue  grass. 

Drainage — While  it  is  realized  that  a  more  or  less 
elaborate  drainage  system  will  be  eventually  required 
for  the  stadium,  no  provision  for  drainage  was  made  in 
the  initial  construction.  After  the  run-off  and  general 
conditions  of  drainage  have  been  observed  during  the 
first  winter  season,  a  permanent  system  of  drains  will  be 
designed  and  installed  in  conjunction  with  the  installa- 
tion of  the  athletic  track  which  was  not  finished  in  the 
initial  construction. 

Provision  has  been  made  for  the  collecting  of  drainage 
water  by  means  of  two  extensive  ditches  paralleling  and 
adjacent  to  the  straight-away  track  and  terminating  at 
a  sump  at  the  rest  house  at  its  southerly  end.  Pumps  of 
sufficient  capacity  to  handle  any  waters  collected  will 
be  incorporated  in  the  drainage  plans  and  installed  at  a 
later  date. 

Cost — The  contract  for  the  construction  of  the 
stadium  was  signed  May  25,  1921,  and  work  was  started 
June  5,  1921.  The  contract  items  were  completed  on 
Oct.  31,  1921,  on  which  date  a  completion  notice  was 
issued.  The  cost  of  the  completed  structure  was  as 
follows : 

Contract   items   $163,726.35 

Extra  work 18.526.48 

Gardens  and   planting 6,387.00 

Miscellaneous  supplies   5,267.10 

Engineering  and  supervision   16,293.92 

Total    cost $210,200.85 

The  estimated  gross  receipts  from  the  opening  game 
which  was  held  Nov.  19  when  about  60,000  people 
witnessed  the  annual  University  of  California  -  Stanford 
game,  were  $213,000,  and  the  net  receipts  $209,000.  The 
stadium  was,  therefore,  practically  paid  for  at  this 
game. 

The  design  of  the  stadium  was  developed  by  Prof. 
Charles  B.  Wing,  of  the  university  faculty.  The  execu- 
tion of  the  project  was  carried  out  by  Baker  &  Car- 
penter, San  Francisco,  as  executive  engineers  for  the 
Board  of  Athletic  Control  of  Stanford  University.  The 
contractors  for  the  .  construction  were  Palmer  & 
McBryde,  San  Francisco,  and  for  the  planting,  McRorie 
&  McLaren,  also  of  San  Francisco. 


Analysis  of  Design  Factors  for 
Warehouse  Facilities 

Unit  Values  That  Insure  Adequate  Elevator  Service, 

Tailboard  Space,  Trackage  and  Shipping 

Area  for  Given  Floor  Space 

Abstract  of  sub-comonittee  report  of  CoTnmittee  on  Yards 

and  Terminals,  American  Railway 

Engineering  Association 

IN  ORDER  to  insure  efficient  operation  of  a  ware- 
house the  various  service  facilities  must  be  properly 
proportioned  to  the  warehouse  floor  area.  A  study  of 
these  facilities,  or  factors  of  design,  i.e.  trackage,  tail- 
board space,  shipping  platform  area  and  elevator  service, 
in  fifteen  warehouses  is  presented  in  Table  I. 

Elevator  Service — -Great  variation  in  the  amount  of 
warehouse  space  per  elevator  may  be  expected,  accord- 
ing to  size  of  warehouse,  number  of  tenants,  length  of 
turnover  period  of  goods,  and  size  and  speed  of  elevators. 


TABLE  I.    CHARACTERISTICS  OF  LARGE  WAHEH008B8 
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B — Shipping  platform  space  is  the  platform  space  adjacent  to  car  siding  used 
for  shipping  purposes. 

C — Storage  space  does  not  include  shipping  platform  space  but  does  include 
all  other  space  6er\'ed  by  elevators. 

D — Total  storage  space  includes  all  warehouse  space  except  shipping  platform 
space. 

E — The  V-  S.  .\rniy  warehouses  Nos.  1  and  2  are  located  on  seaboard,  and  are 
served  by  both  boat  and  rail. 

F — Facilities  of  these  warehouses  are  used  by  both  freight  house  and  warehous« 
and,  therefore,  exact  amount  used  by  warehouse  is  not  obtainable. 

To  reduce  the  many  sizes  of  elevators  to  a  uniform  basis 
they  are  listed  according  to  their  capacity  in  number  of 
trucks  3x6  ft.,  which  seems  to  be  the  size  in  general 
use  in  warehouses.  The  modem  tendency  is  to  install 
larger  elevators,  the  capacity  being  1  to  3  trucks  in  the 
older  and  3  and  4  trucks  in  the  new  warehouses,  the 
four  trucks  requiring  a  platform  area  about  9  x  17  ft. 
Load  capacity  has  also  increased  with  size,  from  5,000 
lb.  in  the  older  to  10,000  and  even  12,000  lb.  in  the  newer 
warehouses. 

Increase  in  speed  has  been  less  rapid,  since  this  mate- 
rially increases  the  cost.  As  most  warehouses  do  not 
exceed  eight  floors  in  height,  the  question  of  speed  is 
not  so  vital  as  in  some  other  classes  of  buildings.  In 
arriving  at  a  suggested  area  of  warehouse  floor  space 
per  elevator,  it  is  assumed  that  elevators  will  be  of  a  size 
sufficient  for  four  trucks,  with  a  capacity  of  10,000  lb. 
and  a  speed  of  150  ft.  per  minute. 

Table  II  shows  the  actual  area  of  floor  space  per 
elevator  and  the  area  recommended  by  warehouse 
operating  officials.  The  three  classifications  assist  in 
observing  the  effect   of  length   of  turnover   period  of 
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goods.  Thus  there  is  a  considerable  range  in  values, 
particularly  between  the  storage  warehouses  and  those 
where  the  turnover  is  moderately  rapid.  The  latter  in- 
clude the  railway  warehouses  in  the  list.  The  army 
warehouses  have  been  designed  for  a  special  kind  of 
service,  and  their  elevatoi-s  are  supplemented  by  der- 
ricks, cranes  and  whip  hoists.  Two  of  them  have  their 
elevators   arranged   in  batteries   with   central   control, 

TABLE  II.  RELATION  OF  ELEVATORS  TO  WAREHOUSE  FLOOR  AREA 
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but  although  this  plan  increases  the  effectiveness  of  the 
elevators,  it  is  hardly  adapted  to  general  warehouse 
service.  We  must  be  govei-ned  by  the  third  clas.^ifica- 
tion  in  the  table,  from  which  it  appears  that  40.000 
sq.ft.  per  elevator  is  a  reasonable  allowance.  This 
might  be  increased  to  60,000  sq.ft.  where  the  warehouse 
is  used  for  storage  only.  Some  building  ordinances  in 
limiting  the  space  between  fire  walls  automatically  limit 
the  floor  area  per  elevator. 

Shipping  Platforms — In  many  warehouses  the  area 
of  platform  adjacent  to  the  railroad  siding  used  exclu- 
sively for  shipping  is  made  larger  than  required  for 
shipping  purposes  in  order  to  provide  a  small  amount  of 
storage  space.  Under  certain  conditions  this  is  very 
desirable.  For  warehouses  with  moderately  rapid  turn- 
over the  range  of  values  in  ratio  between  platform  area 
and  total  storage  space  is  2.7  to  5.2  per  cent,  with  an 
average  of  3.8  per  cent.  As  the  lowest  figure  is  for  a 
warehouse  with  one  tenant  it  is  too  low  for  general  use. 
An  allowance  of  4  per  cent  would  be  ample  and  should 
give  some  storage  space  on  the  platform;  3.5  per  cent 
might  be  considered  a  reasonable  minimum. 

Railway  Trackage — The  amount  of  trackage  required 
depends  upon  the  extent  to  which  the  warehouse  is  sup- 
plied by  rail,  and  whether  the  shipments  are  from  rail 
to  rail,  from  rail  to  team  or  from  rail  to  boat.  The 
greatest  amount  is  needed  when  shipments  are  from  rail 
to  rail.  The  length  of  turnover  period  of  goods  is  also 
a  factor.  In  most  warehouses,  particularly  if  more  than 
one  tenant  is  involved,  it  is  only  pc-^sible  to  make  one 
setting  of  cars  per  day.  In  other  cases,  with  more  than 
one  tenant,  two  or  more  settings  may  be  possible.  In 
estimating,  sufficient  trackage  should  V>e  provided  to 
enable  the  warehouse  to  be  operated  with  one  car  setting 
per  day.  In  six  warehou.'^es  the  storage  space  per  car 
length  of  siding  varies  from  14.105  to  20,196  sq.ft.  An 
allowance  of  17.600  sq.ft.  may  be  considered  reasonable. 

Tailboard  Frontage — The  amount  of  t.-jilboard  space 
required  is  dependent  upon  the  extent  to  which  teaminjr 
is  used  in  handling  goods  to  and  from  the  warehouse. 
In  two  storage  warehouses  where  the  turnover  of  goods 
is  slow,  the  length  of  tailboard  frontage  per  car-length 
of  siding  is  12.5  and  11.1  ft.,  with  storage  space  of  2.239 
and   2,563    sq.ft.    per    foot   of   tailboard    frontage.      In 


three  warehouses  where  the  turnover  is  moderately 
rapid,  the  frontage  per  car-length  is  from  10.8  to  19.8 
ft,  an  average  of  15.7  ft.;  and  the  storage  space  per 
foot  of  tailboard  frontage  is  from  861  to  1,306  sq.ft 
with  an  average  of  1,030  sq.ft.  Taking  1,100  sq.ft.  as 
reasonable  in  connection  with  the  suggested  17,600  sq.ft. 
of  storage  space  per  car-length,  it  follows  that  16  ft.  of 
tailboard  space  per  car-length  should  be  provided. 

Summary  of  Conclusions — Summarizing  the  sug- 
gested relations  between  the  various  factors  of  design 
we  have  the  following  figures  which  are  suggested  for 
warehouses  where  the  turnover  of  goods  is  moderately 
rapid: 

1.  One  elevator  for  each  40,000  sq.ft.  of  warehouse 
space. 

2.  Shipping  platform  area  should  be  4  per  cent  of 
warehouse  storage  floor  area. 

3.  One  car-length  of  track  siding  for  each  17,600 
sq.ft.  of  warehouse  storage  area. 

4.  One  foot  of  tailboard  frontage  for  each  1,100 
sq.ft.  of  warehouse  storage  area. 

5.  Tailboard  frontage  of  16  ft.  for  each  car-length 
of  siding. 

Filling  of  Railway  Trestles 
and  Steel  Viaducts 

Points  To  Be  Noted  in  Making  Investigations  and 

Precautions  To  Be  Observed  in  Conduct 

of  Filling  Operations 

Abntract  of  sub-comviittee  report  of  Committee  on  Roadway; 
Atnerican  Raihray  Enffineering  Association 

Before  deciding  to  fill  a  structure,  a  thorough  study  of 
costs  must  be  made,  based  on  local  conditions,  in  order 
that  preference  may  be  given  to  structures  where  the  great- 
est saving  in  future  maintenance  may  be  effected.  This 
applies  in  greater  degree  to  wooden  trestles.  Long,  low 
structures,  where  the  water  can  be  carried  by  comparatively 
small  culverts,  will  show  the  greatest  saving.  In  steel 
structures  where  operating  conditions  (such  as  the  use  of 
heavier  engines)  demand  replacement  by  solid  fill,  and 
where  commercial  dirt  and  ashes  are  available  in  large 
quantities  and  at  the  expense  of  the  haul  only,  other  con- 
siderations than  future  maintenance  should  govern.  This 
preliminary  investigation  must  develop  especially  the 
following: 

1.  Size  of  culvert,  which  will  generally  govern  the  type 
of  culvert  to  be  used.  Emphasis  is  laid  on  providing  suffi- 
cient area  to  carry  off  excessive  storm  water.  The  charac 
ter  of  foundation  will  govern  the  design  of  the  culvert. 

2.  Character  of  foundation  for  the  new  fill,  as  this  may 
lie  such  that  it  would  not  be  economical  to  fill  the  structure. 

3.  Condition  of  the  structure.  If  a  trestle  is  allowed  to 
deteriorate  too  far,  serious  difficulties  will  be  encountered 
in  keeping  the  structure  safe  for  traffic  during  the  progress 
of  filling. 

4.  Availability  and  quality  of  material  for  making  the 
fill,  a.n  both  will  affect  the  first  cost,  and  the  latter  the  future 
maintenance  of  the  fill.  Where  commercial  dirt  is  available 
in  large  quantities,  consideration  should  be  given  to  its 
rharacter  and  the  cost  of  the  haul  involved. 

.'i.  Whether  the  advantage  of  widening  adjacent  cuts  from 
which  the  filling  material  may  be  excavated  will  justify 
thi.H  method  of  procedure  by  improved  drainage  and  in- 
creased snow  room,  as  against  getting  all  the  material  from 
one  place. 

fi.  Elimination  of  fire  hazard  hy  filling  wooden  trestles 
«hi)ul(l  be  taken  into  conxicleration.  If  there  are  any  springs 
in  the  area  to  be  covered,  build  concrete  boxes  over  them 
and  pipe  the  water  away.  Where  rock  is  available  and  the 
fall  i?  sufficient,  French  drains  may  be  substituted  for  the 
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pipe.  In  marsh  land  it  is  frequently  advantageous  to  Im.v 
a  grillage  of  small  tree  trunks,  old  bridge  timbers  or  saw- 
mill slabs. 

Preparing  the  Structure  —  Before  starting,  the  trestle 
must  be  put  in  shape  to  stand  the  stresses  incident  to  filling. 
This  is  very  important  with  trestles  over  20  ft.  high,  be- 
cause if  it  is  not  done  and  the  trestle  gets  out  of  surface 
or  line  (or  both),  it  is  almost  impossible  to  get  it  back  into 
proper  shape.  Settlement  in  the  surface  of  the  trestle  is 
generally  not  a  serious  difficulty,  as  long  as  the  line  is 
good.  Ordinarily,  a  foundation  which  is  good  enough  to 
support  a  frame  trestle  will  give  very  little  trouble  during 
filling  if  a  bearing  4  ft.  wide  is  provided  the  full  length  of 
each  sill. 

Special  attention  should  be  given  to  removing  all  soft 
timber  from  bottom  of  posts,  from  sills,  and  from  bottom 
bracing.  In  a  trestle  20  ft.  high  these  parts  should  be  in 
condition  to  run  two  years  without  repairs,  and  three  years 
in  a  trestle  35  ft.  high  or  over,  before  the  structure  should 
be  considered  in  good  enough  condition  to  stand  filling.  It 
is  better  to  spend  a  little  money  preparing  a  trestle  to 
stand  filling  than  to  take  a  chance  of  having  to  spend  much 
more  during  the  progress  of  the  work. 

Steel  Structures — In  steel  viaducts,  which  are  usually  of 
greater  heights  than  wooden  structures,  precautions  must 
be  taken  to  prevent  distortion  of  the  column.  This  can  be 
accomplished  by  encasing  them  in  reinforced  concrete  up  to 
a  point  within  20  ft.  of  base  of  rail.  Where  there  is  no 
danger  from  fire,  satisfactory  results  have  been  obtained 
by  the  erection  of  intermediate  wooden  bents  at  suitable 
intervals  in  order  to  reduce  the  load  upon  the  towers.  As 
the  filling  proceeds,  all  longitudinal  and  transverse  bracing 
should  be  cut  loose  from  the  bents  as  the  fill  reaches  the 
connection  points,  for  this  bracing  transfers  a  great  deal 
of  load  to  the  bents,  which  increases  the  settlement  and  has 
a  tendency  to  work  the  viaduct  out  of  line.  Vertical  brac- 
ing need  only  be  cut  loose  at  the  upper  connection  points. 

Methods  of  Filling  —  Two  methods  in  general  use  for  fill- 
ing bridge  openings  are:  (1)  By  side  or  center  dump  cars 
(or  both);  (2)  by  teams  from  adjacent  cuts  and  borrow 
pits.  Less  general  methods  are:  (3)  grab  buckets  swung 
from  cableways;  (4)  endless  belt  conveyors;  (5)  dumping 
from  cars  and  leveling  by  sluicing,  and  (6)  by  hydraulic 
excavation  and  leveling  by  sluicing. 

Where  foundation  is  good,  and  in  low  trestles  where  it 
is  not  good,  fills  can  be  made  by  dumping  directly  from  the 
structure.  Good  results  may  be  obtained  by  using  a  ditching 
machine,  with  two  16-yd.  air-dump  cars  for  jobs  of  5,000 
cu.  yd.  or  less,  and  by  steam  shovel  and  air-dump  cars  for 
over  5,000  cu.  yd.  This  dividing  line  is  by  no  means  fixed, 
as  it  depends  on  the  haul,  the  depth  of  cuts  from  which 
material  is  available,  and  the  relative  need  for  ditching 
the  cuts  in  the  vicinity  of  the  structure.  The  double  benefit 
derived  from  the  use  of  a  ditcher  often  justifies  a  greater 
total  expenditure  than  would  be  involved  in  the  use  of  a 
steam  shovel. 

For  dumping  from  trestle,  the  guard  timbers  should  be 
removed  and  planks  spiked  on  ties  close  to  the  rails  to  pre- 
.rent  bunching.  With  center  dumping,  alternate  ties  may 
also  be  cut  out  between  the  stringers.  When  dumping 
large  rocks,  care  should  be  taken  not  to  damage  essential 
members  of  the  structure.  It  is  sometimes  advantageous 
to  instill  inverted  V-shaped  wooden  shields,  with  the  apex 
located  under  the  center  line  of  track.  This  not  only  affords 
protection  to  members  which  may  otherwise  be  damaged  by 
heavy  filling  material  from  a  high  drop,  but  it  also  approx- 
imates to  the  side  dump  method  which  results  in  less  dis- 
turbance to  the  structure.  The  shields  must  be  removed 
when  the  filling  has  progressed  so  far  that  the  dirt  will 
not  fall  free  of  them. 

Where  foundation  is  very  bad  and  appears  liable  to  give 
trouble  due  to  settlement  and  where  traffic  is  heavy,  tem- 
porary trestles  may  be  built  on  each  side  of  the  main 
trestle,  from  one-third  tb  half  the  height  of  the  latter,  and 
located  so  that  material  dumped  from  them  will  spread  to 
cover   the   area   of   the   completed,  fill.      Belt   conveyors    or 


grab  buckets  may  be  employed  to  advantage  for  fills  of  this 
character.  Then  by  dumping  simultaneously  from  all  three 
trestles,  or  dumping  simultaneously  from  the  main  trestle 
and  cableways  the  settlement  may  be  reduced  and  kept 
fairly   uniform. 

Prurinion  for  Settlement — It  is  often  advisable  to  make  a 
long  haul  to  obtain  a  better  grade  of  material  in  order  to 
stabilize  the  fill  and  reduce  cost  of  future  maintenance. 
Sufficient  material  should  be  deposited  to  allow  for  shrink- 
age of  embankment  and  subsidence  of  foundation.  Fills 
subject  to  erosion  by  rivers  may  be  made  more  compact  and 
repellent  to  water  action  by  having  the  dirt  spread  by 
teams  in  layers  over  the  entire  area  to  be  covered. 

When  filling  trestles  of  over  approximately  25  ft.,  it  is 
good  practice  to  install  a  small  pump,  if  there  is  water 
available  at  the  opening,  and  run  a  pipe  line  underneath  the 
ties  through  the  center  of  the  trestle,  having  valves  at 
intervals  so  that  the  trough  formed  by  dumping  on  both 
sides  of  the  trestle  (or  the  central  core  when  center  dump 
cars  are  used)  is  kept  continually  wet.  In  this  way  set- 
tlement occurs  gradually  as  the  filling  is  deposited,  with 
the  result  that  the  filled  trestle  is  not  carried  so  badly  out 
of  line  and  surface.  This  also  gives  a  solid  puddle  core  to 
carry  the  weight  of  trains. 

Immediately  after  the  filling  of  low  trestles,  the  stringers 
should  be  removed,  but  in  high  trestles  they  should  not  be 
removed  until  the  fill  has  settled  as  far  as  it  will  without 
the  load  of  trains.  If  a  high  trestle  has  become  so  badly 
out  of  line  and  surface  that  it  cannot  be  resurfaced  and 
relined,  it  is  better  to  remove  the  stringers  at  once  and  put 
the  load  on  the  green  fill,  even  if  this  requires  considerable 
watching  and  resurfacing  of  track  for  some  time. 

Care  should  be  taken  to  avoid  the  formation  of  a  trough 
which  will  hold  water  when  removing  stringers.  This  may 
be  done  by  filling  the  openings  left  by  stringers  with  a  good 
grade  of  clay,  and  tamping  and  crowning  before  applying 
ballast.  On  account  of  cheapness  and  ease  of  handling, 
track  should  be  ballasted  on  engine  ashes  until  new  fill  has 
stopped  settling.  Where  engine  ashes  or  commercial  dirt 
is  used  for  making  a  fill,  great  care  should  be  taken  that  the 
fill  does  not  catch  fire.  On  a  large  job  of  this  kind  it  is 
always  well  to  have  a  good  sized  pump  with  sufficient  fire 
hose  to  overcome  fire,  which  may  start  when  least  expected. 

Hydraulic  Filling — In  this  process,  used  in  hillly  country, 
water  from  a  convenient  mountain  stream  is  diverted  to 
supply  hydraulic  jets  or  "giants"  which  excavate  material, 
the  water  then  carrying  the  material  through  box  flumes  to 
the  site.  To  form  the  fill,  low  levees  or  dikes  are  built  along 
the  lines  of  the  side  slope  to  form  a  pool  in  which  the  mate- 
rial settles  while  the  water  drains  away.  These  levees  are 
usually  constructed  of  alternate  layers  of  earth  and  straw 
or  hay.  Tough  marsh  grass  is  best  suited  for  this  pur- 
pose. The  material  is  spaded  from  the  inside  and  the  hay 
is  distributed  by  a  man  walking  along  the  dike.  The  next 
layer  of  earth  compacts  the  hay  and  is  quickly  puddled 
by  the  action  of  the  water.  The  embankment  is  constructed 
usually  to  within  3  or  4  ft.  of  its  finished  elevation,  and  is 
then  completed  by  train. 

Banks  constructed  in  this  manner  are  remarkably  solid. 
Further,  the  hay  or  straw  has  the  advantage  of  protecting 
the  newly  made  bank  not  only  during  the  first  year  but 
subsequently,  as  the  seeds  germinate  and  form  a  sod. 


Thames  Water  Supply  Draft  and  Storag« 

The  amount  of  water  which  the  Metropolitan  Water 
Board,  London,  England,  is  permitted  to  take  from  the 
River  Thames  is  130  Imp.m.g.d.  except  at  times  when 
the  flow  of  water  over  the  Paddington  weir  exceeds  200 
Imp.m.g.d.  Storage  reservoir  capacity  now ,  provided, 
according  to  a  recent  lecture  before  the  Royal  Institute 
of  British  Architects  by  H.  E.  Stilgoe,  chief  engineer, 
Metropolitan  Water  Board,  totals  6,600  Imp.m.g.  which 
will  be  nearly  doubled  on  the  completion  of  the  6,500 
Imp.m.g.  Littleton  reservoir  now  under  construction. 


May  4,  1922 
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Delaware  Practice  in  Road  Structures 

By  Carlton  V.  Conner 

Formerly   Designing  Engineer.  State  Highway 
Department  of  Delaware 

HIGHWAY  standards  in  Delaware  require  a  minimum 
width  of  clear  roadway  at  all  structures  of  32  ft.  and 
a  minimum  depth  of  earth  fill  between  the  bottom  of 
concrete  roadway  and  the  top  of  slab  or  arch  ring  of 
6  in.  Structures  are  all  designed  to  carry  the  concen- 
trations from  a  20-ton  truck,  in  addition  to  the  dead- 
load.  The  accompanying  photographs  show  the  standard 
tj-pes  of  bridge  construction  in  crossing  tidal  marshes. 

A  reinforced-concrete-pile  trestle  has  shown  con- 
siderable economy  over  other  t.vpes  of  permanent  con- 
struction, especially  in  places  where  mud  is  encountered 
to  depths  of  50  or  60  ft. 

A  guardrail  made  up  of  reinforced  concrete  posts 
with  concrete  "dead-men"  and  rail  of  structural  steel 
sections,  was  designed  to  be  placed  along  the  Phila- 
delphia Pike.  On  account  of  the  heavy  traffic  and  the 
fact  that  this  construction  is  in  a  residential  district, 
it  was  necessary  to  combine  strength  and  suitable 
appearance. 


Grading  Costs  on  Federal  Aid  Roads 

A  GREAT  variation  in  the  conditions  under  which 
grading  for  highways  is  done  in  different  sections 
of  the  United  States  is  reflected  in  cost  data  compiled  by 
the  Bureau  of  Public  Roads  on  1,350  projects  of  federal- 
aid  road.  The  figures  cover  the  four-year  period 
1917-21  and  are  based  on  a  total  of  24,526,415  cu.yd.  of 
earth.  For  the  groups  of  states  the  average  price  per 
cubic  yard  is  as  follows:  New  England  and  Middle 
Atlantic  States,  $1.33;  East  North  Central,  .$0.68;  West 
North  Central,  $0.49;  South  Atlantic,  $0.61;  East  South 
Central,  $0.41;  West  South  Central,  $0.35;  Mountain, 
$0.52,  and  Pacific  States,  $0.61.  The  general  average 
price  was  $0.56.  Probably  the  most  important  factor 
affecting  the  cost  was  the  amount  of  grading  to  be 
done  per  mile,  the  quantity  being  very  small  in  the 
groups  having  the  highest  prices.  In  general  it  is 
noticed  that  where  mostly  old  roads  are  rebuilt  the 
light  work  and  tearing  up  the  old  pavement  greatly 
affected  the  cost.  The  amount  of  fine  grading  or  trim- 
ming required  for  the  higher  types  of  pavement  was 
also  a  factor.  Labor,  character  of  soil,  climate,  contract 
time  limits  and  detour  expense  affected  the  cost. 
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Design  and  Construction  of  Light- Weight  Floor  Systems 

Practical  Details  of  Long  Spans  for  Light  Loads,  Comprising  Core  Construction.  Steel  Joist  and  Precast 
Slab  Types  With  Special  Attention  to  the  Core  System 

By  Jacob  Fruchtbaum 

Buffalo.  N.  Y. 


DURING  the  last  few  years,  the  greater  portion 
of  construction  projects  consisted  of  school  build- 
ings, hospitals,  churches,  apartment  houses  and  hotels, 
in  general  fireproof  buildings,  whose  floors  carry  light 
loads  on  long  spans,  and  whose  design,  therefore, 
is  governed  by  bending  moment  and  not  by  shear.  Since 
the  lower  portion  of  the  slab  serves  little  or  no  purpose 
in  taking  compression,  it  becomes  desirable  to  eliminate 
most  of  the  concrete  below  the  top  two  or  three  inches, 
leaving  just  enough  of  joist  below  that  plane  to  take 
care  of  the  shear  requirements  and  convenience  in  the 
placing  of  the  steel.  This  type  of  construction  is  gen- 
erally known  as  the  "hollow  floor,"  "core  system"  or 
"ribbed  slab"  construction. 

Structurally,  these  slabs  consist  of  joists  4  to  6  in. 
wide,  spaced  from  16  to  36  in.  on  centers,  with  a  2-  to 
3-in.  slab  forming  the  flange  of  the  small  T-beams. 
Any  desirable  depth  of  floor  can  be  obtained  by  varying 
the  depth  of  the  material  used  to  form  the  joist;  the 
ordinary  depth,  however,  ranges  from  4  to  14  in. 

Another  type  of  floor  used  for  this  class  of  buildings 
consists  of  steel  joists  spaced  from  12  to  24  in.  on 
center  and  having  metal  lath  fastened  to  the  top  and 
bottom  of  the  joists.  On  the  top  lath  a  2-in.  layer  of 
concrete  is  placed.  The  bottom  lath  is  used  for  plaster- 
ing, but  is  omitted  where  no  ceilings  are   required. 

Structural  steel  may  he  used  in  the  same  manner  as 
steel  joists,  and  as  reinforcing  steel  in  the  ordinary  core 
type  of  construction. 

Still  a  third  type  of  light-weight  floor  consists  of 
precast  slabs  of  either  gypsum  or  concrete.  These  are 
sold  under  a  variety  of  trade  marks  in  both  flat  and 
ribbed  forms. 

Core  Construction 

Aflvantages — Core  construction  is  not  a  cure-all.  Its 
very  nature  makes  it  uneconomical  for  heavy  loads  or 
short  spans,  especially  in  wall  bearing  jobs,  where  dead- 
load  is  of  minor  importance ;  neither  are  all  types  equally 
economical  under  all  conditions.  Thus,  we  may  expect 
that  the  shorter  the  span  and  the  heavier  the  load,  the 
more  suitable  will  terra  cotta  with  a  16-in.  c.  to  c.  spac- 
ing prove  in  comparison  with  steel-tile  construction 
with  a  24-in.  spacing  (since  the  ratio  of  shear  to  com- 
pression is  greater).  Because  of  its  adaptability  for 
long-span  work,  core  construction  renders  possible  elim- 
ination of  intermediate  beams,  thus  either  giving  more 
head  room  or  reducing  the  story  height.  Due  to  the 
saving  of  brick,  tile,  and  expensive  stone  facing,  the 
latter  will  generally  be  of  some  account  in  multiple- 
story  buildings.  The  most  important  item  is,  however, 
.  the  saving  in  concrete  not  only  in  the  floor  slabs  them- 
selves, but,  due  to  the  reduced  dead-load,  in  the  support-, 
ing  beams,  columns  and  footings  as  well.  In  addition, 
there  will  be  a  considerable  saving  in  material  handling 
charges  and  formwork.  The  equipment  charges  will  be 
the  same  as  for  a  beam-and-girder  job  having  the  same 
floor  area  and  story  height. 


With  flat  ceilings  the  number  of  nozzle  heads  required 
for  a  sprinkler  system  will  generally  be  20  to  30  per 
cent  lower  than  for  a  beam-and-girder  floor.  This,  in 
addition  to  the  saving  in  the  size  of  the  feeder  pipes, 
will  off'er  a  net  saving  of  10  to  20  per  cent  of  the 
entire  installation. 

A  better  distribution  of  light,  and  a  greater  utiliza- 
tion of  daylight  is  another  by-product  of  the  flat  ceiling 
of  core  construction. 

Because  of  the  air  space,  core  construction  offers 
a  floor  that  is  more  or  less  effective  in  deadening  sound 
and  preventing  condensation.  Where  a  wood  floor  finish 
is  used,  this  sound  deadening  is  considerably  improved. 
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-ZO"hZh 
or  special  wldfhs 
Steel     Tile     Detail 


'fo6"     lafh         \<-lZ"foZ4''C-foC.-. 

Steel   Joist    Detail 
DETAILS    OF    TYPICAL    LIGHT-WEIGHT    FLOORS 


With  a  cement  floor  finish,  some  sounding  board  effect 
will  be  found  at  the  joists,  as  well  as  at  the  flanges  of 
T-beams,  because  of  the  solid  mass  of  concrete  at  those 
points.  The  best  remedy  for  the  above  is  to  use  sus- 
pended ceilings,  since  in  that  case  a  continuous  air 
space  is  provided.  In  addition,  suspended  ceilings  allow 
replacement  and  inspection  of  floor  piping  at  a  min- 
imum cost. 

Gypsum  tile  slabs  having  joist  facers  possess  an 
additional  advantage  in  that  only  two-coat  plaster  work 
is  required.  Two-way  core  slabs  were  at  one  time  very 
popular.  If  properly  designed,  they  are  seldom  econom- 
ical, although  they  reduce  the  depth  of  the  floor  construc- 
tion. They  should  not  be  used  except  for  practically 
square  panels. 

Method  of  Design — Core  slab's  are  designed  in  the 
same  manner  as  ordinary  T-beams.  For  purpose  of 
illustration,  let  us  assume  the  following  data: 

Span. — Simple  o,  20  ft.  c.  to  c,  19  ft.  in  clear 
Live-load  =  75  lb.  per  sq.ft. 
Wood  floor  finish  =  18  lb.  per  sq.ft. 
Fireproofing  —  3  in. 
/s   -    16,000  lb.  per  sq.in. 
fc  —   650  lb.  per  sq.in. 
n  =   15 

Using  steel  tile  for  core  fillers,  then,  the  design  is  as 
shown  in  the  table  at  the  top  of  page  731. 
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Design 
10  +  2*. 

5-in.  joists 


26  in.  c.  to  c. 


IV  =  156  X  2.17  =  338  lb.  per  lin.  ft.  of  joists 
338   X  20' 


B.M.  = 


=  16,900  ft.-lb. 

=  203,000  in.-lb. 


Loads 
10  +  2  =  56* 

L.-L.      =  75 


Stress 


203,000 


1 1-in.  round  straight 
1  i-in.  round  bent 


(10.75  -  1)  - 
20,800 
16;000  =  l-30sq.in 


203,000  in.-lb. 


Finish 


18 


Ceiling  =      7 

156  lb. 
per  sq.ft. 

•10  +  2   indicates  a  10-in.   core  with  a  minimum  concrete  topping  of  2   in.  giving  a  total  slab 
thickness  of  12   in. 

••The  dead-load   will   depend   upon   the  t>-pe  of  core  used  and  width  of  joists.      It    may    be   ob- 
tained in  each  case  from  tables  furnished  by  the  manufacturer  who  supplies  the  core  material. 


One  1-in.  round  and  one  l-in.  round  furnish  1.39  sq.in, 
and  will  be  used. 

Neglecting  compression  in  stem,  and  assuming  value 
of  kd  to  remain  fixed,  the  average  safe  compression  per 

square  inch  of  flange  is  — jTrk —  =  491  lb.,  since  kd 

=  0.379(10.75)  =  4.08. 

Safe  compression  on  slab  =  491(26)  (2)  =  25,500, 
that  is,  the  slab  is  safe  in  compression. 

In  this  particular  problem,  many  designers  would  use 
two  l-in.  rounds  in  every  other  joist,  and  one  1-in.  round 
and  one  i-in.  round  in  the  alternate  joists,  thus  giving 
an  average  area  of  1.30  sq.in.  Unless  transverse  rein- 
forcement is  furnished,  this  is  not  considered  good 
practice,  especially  with  a  wide  spacing  of  joists,  or 
where  the  difference  in  steel  between  adjacent  joists  is 
large.  This  practice  also  slows  up  the  field  work  in 
connection  with  the  placing  of  stee' 

With  reference  to  shear : 


ical  to  deepen  the  slab.  In 
simple  spans,  the  bars  may  be 
bent  so  as  to  take  the  excess 
shear.  In  continuous  spans, 
if  the  bars  are  to  be  of  any 
value  in  taking  tension  due 
to  negative  movement  they 
must  be  bent  down  too  far 
away  from  the  support  to  be 
of  use  in  withstanding  shear. 
To  illustrate  the  methods 
of  figuring  compression  at 
the  support,  assume  that  the 
slab  in  the  previous  problem 
is  continuous;    then 

B.M.  =  5(203,000)  =  135,200  in.-lb. 

„         „  135.200 

j  X  10-75  ~  14,370  lb.  (at  support). 

Safe  compression  on  stem  =  0.413  X  10.75 

X  5  X  375  ==  8.320  lb. 
Stem  can  take  all  the  compression  at  a  distance* 
(14,370  —  8.320) 


1.05  X 


69  X  5 


=  18  in.  from 
center  line  of  support. 


•Xegative    moment 

<rx*        irlx 


It    a    distance   x   from    the  support    = 


That   is,    the   decrease   In   moment   is    '^  —  —' 
compression, 

(vix       wxi\ 
■         "2"         2/ 
Jd 

Neglecting  the  second  term  In  the  parenthesis,  D  — 


or   decrease    ir 


y  = 


338  X  19 


=  3,210  lb. 


3,210 


=  68  lb.  per  sq.in. 


5   X   5    X   10.75 
where  V  =  total  end  shear. 

and  V  =  maximum  unit  end  shear  in  lb.  per  sq.in. 
Except  for  long  spans,  or  where  anchorage  or  con- 
tinuity steel  is  needed  in  the  top,  no  bent  bars  are  re- 
quired where  the  shear  is  leas  than  40  lb.  per  square 
inch.  With  properly  anchored  bent  bars,  such  as  bars 
with  hooked  ends,  or  those  carried  a  sufficient  length 
past  the  neutral  axis  to  develop  their  full  strength  in 


■-Joisf- 


Plon  of  Form&   Showing 
Topered    End  Tiles 


Plan    of    Formi    Showing 
Special  Width  End  Tiles 


FIG    2.      METHOD  FOR  INCREASING  CO.NCRETK 
JOIST  AT  aurPORT.s 

tension  (40  fo  .50  diameters),  a  shear  of  60  lb.  per 
square  inch  may  be  allowed  on  the  section.  Where  the 
"hear  is  greater  than  can  be  taken  care  of  by  the  bent 
bar  and  the  concrete  in  the  joist,  either  tapered  ends, 
or  a  narrower  width  of  tile  may  be  u.sed  at  the  support 
to  increase  the  concrete  jni.'it  area.  (^See  Fig.  2.)  It  ia 
very  expensive  to  place  numprous  sm-nll  stirrups,  and, 
rather  than  resort  to  them,  it  will  prove  more  econom- 


The  omission  of  the  second  term  will  seldom  cause  an  error 
over  5  per  cent  so  that  x   —   1.05   D/br 

The  same  principle  offers  a  simple  method  for  locating  points 
where  compression  or  tension  steel  may  be  stopped. 

If  the  supporting  beam  has  a  wide  enough  flange, 
no  special  ends  are  required,  otherwise,  a  narrow  or 
tapered  end  tile  can  be  used.  Compression  steel  is 
figured  in  the  ordinary  manner,  except  that  with  wide 
beam  flanges  it  is  not  always  necessary  to  lap  the  bars. 
Thus,  with  a  15-in.  imbedment  in  flange,  and  an  allow- 
able bond  stre.ss  of  100  lb.,  a  1-in.  square  bar  will  carry 
by  bond  15  X  100  X  4  =  6.000  lb.  (This  value  must 
not.  of  course,  exceed  the  allowable  stress  in  compres- 
.lion.) 

Width  of  joist  required  at  center  line  of  support  = 
c  .  .  14.370 
•^  -<X32^==^-^'"- 

Bond  .stress  is  a  negligible  item  since  the  shear  is 
low  and  bent  bars  are  generally  provided,  leaving  very 
little  shear  to  be  taken  by  the  concrete. 

Terra  cotta  and  gypsum  tile  slabs  are  designed  in 
the  same  manner. 

Mefhndx  nf  Delating — The  general  principles  of  de- 
tailing reinforced  concrete  apply  with  equal  force  to 
core  construction.  Some  speci.il  points  will,  however, 
be  taken  up.  In  continuous  .ilabs  considerable  difliculty 
is  experienced  in  taking  care  of  the  compression  at  the 
support.  Where  the  slab  is  supported  by  concrete 
beams,  the  tile  is  kept  bark  far  enough  to  provide  the 
beam  with  sufficient  compression  flange;  and.  due  to  the 
rapid  decrease  in  the  negative  bending  moment,  the 
concrete  stress  in  the  joists  will  generally  l)e  satisfac- 
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tory.  But  where  the  slab  is  supported  on  structural 
steel  beams  or  walls,  or  if  the  concrete  stress  at  the 
edge  of  the  beam  flange  is  too  high,  either  a  tapered 
end  tile  or  a  narrower  width  tile  may  be  used  at  the 
end  of  the  row.  Where  these  methods  are  unsatisfac- 
tory or  insufficient,  compression  steel  is  introduced.  In 
many  instances  it  will  be  more  economical  to  use  a 
deeper  tile  and  a  lower  stress  than  that  allowed,  and 
thus  avoid  compression  steel,  or  a  large  mass  of  con- 
crete. The  methods  of  taking  care  of  excess  shear 
have  been  discussed  under  the  subject  of  design. 

Where  partitions  and  concentrations  occur,  the  con- 
crete is  generally  overstressed.  In  some  designs  double 
joists  are  used  to  overcome  the  difficulty ;  and  while  this 
method  may  be  satisfactory  for  short  spans,  or  for  a 
close  spacing  of  joists,  it  will  not  do  for  the  average 
case.    Assume,  for  example,  that  4-in.  joists  are  spaced 
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FIG.  3.  METHODS  OF  SUPPORTING  CONCENTRATED  LOADS 

24  in.  on  center.  Doubling  the  joist  width  will  give  an 
8-in.  joist  28  in.  on  center.  While  the  load  is  approxi- 
mately doubled,  the  width  of  the  compression  flange 
has  only  been  increased  from  24  to  28  in.,  that  is,  less 
than  17  per  cent.  The  best  method  is  to  use  a  shallower 
tile,  that  is,  if  the  slab  is  10  +  2,  use  an  8  -+-  4  for  as 
big  a  width  as  is  required  to  develop  the  compression, 
and  distribute  the  load  over  the  several  joists  by  rein- 
forcement in  the  topping  or  headers.  As  a  final  resort 
compression  steel  is  added.     (See  Fig.  3.) 

Where  terra  cotta  tile  or  gypsum  blocks  are  used, 
it  is  advisable  to  use  a  joist  facer  between  the  various 
blocks,  so  that  the  entire  plastering  will  be  done  on 
a  uniform  surface.  The  joist  facer  serves  an  additional 
purpose  in  securing  an  even  width  of  joist,  but  is  diffi- 
cult to  place.  Where  suspended  ceilings  occur,  the 
facers  are  omitted. 

To  obtain  the  required  length  of  the  rows  of  tile; 
with  steel  tile,  vary  the  lap;  with  gypsum,  saw  the  end 
blocks,  with  terra  cotta,  the  length  to  the  nearest  6  in. 
only  can  be  used. 

Where  small  openings  occur  in  the  floor,  it  is  advis- 
able to  stop  the  raws  of  tile  on  both  sides  of  the  open- 
ing and  close  them  with  end  caps,  thus  securing  a  piece 
of  solid  slab  in  which  to  form  the  opening.  With  large 
openings,  or  those  occurring  at  joists,  headers  should 
be  used. 

On  account  of  their  large  bulk,  weight,  and  breakage, 
.terra  cotta  and  gypsum  blocks  will  generally  prove 
expensive,  unless  the  plant  where  they  are  made  is 
near  by.  Gypsum  should  be  waterproofed  and  stored 
carefully  before  being  used. 

Shrinkage  steel  (i  in.  round  at  12  in.  or  18  in.  c.  to 
c.)  should  be  used  in  all  slabs,  especially  those  with  thin 
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FIG.    4       DETAILS   OF  FORMWORK 

floor  finishes  or  no  dead  air  space  on  the  underside. 

Formwork. — The  joists  are  formed  by  either  remov- 
able forms  of  steel  or  wood,  or  left-in-place  forms  of 
steel,  terra  cotta  or  gypsum.  Where  ceilings  are  lathed 
and  plastered  directly  on  the  underside  of  the  floor  slab, 
left-in-place  forms  should  always  be  used  as,  due  to 
difficulties  in  fastening  the  metal  lath  rigidly  enough 
to  offer  a  firm  base  for  plastering,  methods  utilizing  re- 
movable forms  have  proved  failures.  However,  even 
where  suspended  ceilings  are  used  or  no  plastering  is 
done  at  all,  it  is  seldom  advisable  to  use  removable 
forms  due  to  their  large  initial  cost,  rapid  depreciation, 
and  expensive  storing  and  moving.  In  general,  even 
the  lightest  of  removable  tiles  must  be  used  at  least 
three  or  four  times  to  prove  economical. 

Suspended  ceilings  produce  a  more  sound-proof  floor, 
but  are  seldom  used  because  of  their  greater  cost  and 
encroachment  on  head-room.  However,  many  plasterers 
prefer  to  work  on  a  suspended  ceiling  than  on  metal 
lath  that  is  directly  fastened  to  the  underside  of  the 
joist,  due  to  a  policy,  that  is  fortunately  disappearing, 
of  some  contractors  not  wiring  the  lath  into  the  con- 
crete joists.  Where  the  plastering  is  done  a  long  time 
after  the  lath  is  placed  and  there  is  any  danger  of 
rusting,  copper  bearing  or  pure  iron  lath  is  often  used. 

The  forms  treated  thus  far  dealt  with  forming  the 
joists.  The  matter  following  refers  to  the  material  sup- 
porting the  steel,  terra  cotta,  or  gypsum  tile,  during 
(he  process  of  construction. 

With  steel  and  gypsum  tile,  forms  are  required  under 
the  joists  only,  and  in  view  of  the  width  of  the  joists, 
the  2  by  8  plank  has  become  practically  standard  for 


Max  ote flection  ^ 
'Seo  of  sp^n 


FIG.    5.      SUSPENDED  CEILING   DETAILS 
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To  avoid  additional  sizes, 
to    use    the    2   x   8-in.    for 


FIG.    6.      FORM    DETAIL    FOR 
BEAM  FLANGES 


the  underside  of  the  joists. 
it  seems  most  economical 
stringers  as  well. 

Two  types  of  forms  are  used.  In  both  types  a  2  x 
8-in.  plank  is  placed  under  the  concrete  joist,  but  while 
in  one  type  a  2  x  8-in.  is 
run  on  edge  under  the 
horizontal  plank  forming 
a  continuous  T.  in  the 
other  method  the  vertical 
planks  are  placed  on  3  to 
4-ft.  centers  under  the 
horizontal  planks  and  at 
right  angles  to  them. 
It  is  hard  to  say  why  the 
first  method  survives,  as 
it  is  considerably  more 
expensive  in  both  material  and  labor.  Some  contractors 
form  the  floor  solid;  however,  this  is  an  absolute  waste, 
and  except  for  terra  cotta  tile,  should  not  be  used. 

The  load  carried  by  the  horizontal  plank  will  be  deter- 
mined by  the  deflection  allowance.  Assuming  partial 
continuity,  and 

«'   =   uniform  load  in  lb.  per  ft. 

I  =   span  in  ft. 
E  =    1,200,000  lb.  per  sq.in. 
/  =  3,461  in.'  for  2  x  8  in.  horizontal  plank 

(13  X  73  in.  dressed) 
/   =   67.88  in.'  for  a  2  x  8  in.  plank  placed  on  edge. 
wP  =   10,250  where  deflection  is  limited  to  1/360  of  the 
span;  and,  w/'  =  38,500  where  deflection  is  limited  to  J  in. 

Thus,  a  2  x  8-in.  horizontal  plank  will  carry  475  lb. 
per  running  foot  on  a  36-in.  span,  2.56  lb.  on  a  42-in. 
span  and  150  lb.  on  a  48-in.  span  where  deflection  is 
limited  to  J  in.  and  380  lb.  per  running  foot  on  a  36-in. 
span,  240  lb.  on  a  42-in.  span  and  160  lb.  on  a  48-in. 
span,  where  deflection  is  limited  to  ^h.   if  the  span. 

With  a  maximum  fiber  stress  in  tension  or  compres- 
sion of  1,200  lb.  per  sq.in.,  and  a  maximum  stress  of 
200  lb.  per  sq.in.  in  shear,  we  get  for  a  2  x  8-in.  on  edge 
tvl   =  5,425  for  shear  requirements,  and 
wV  =  17,520  for  moment  requirements 

(■partial  continuity  assumed) 
That  is,  for  spans  up  to  3  ft.  3  in.  shear  governs  the 
■oad,  while  above  that,  moment  governs.  Deflection  will 
not  be  a  deciding  factor.  Therefore,  the  safe  joist 
load  per  running  foot  is  1,095  lb.  on  a  4-ft.  span,  701 
lb.  on  a  5-ft.  span  and  487  lb.  on  a  6-ft.  span.  Posts 
and  bracing  are  figured  in  the  ordinary  manner. 

With  terra  cotta  tile  construction,  it  is  advisable  to 
form  the  entire  floor.  In  view  of  the  close  spacing  of 
joists,  there  is  no  economy  involved  in  using  2  x  8-in. 
at  16  and  17  in.  on  center  over  using  1-in.  roofers 
^olid.  The  only  additional  lumber  is  the  slight  number 
of  battens  required.  Besides,  a  solid  floor  will  make 
the  work  slightly  more  eco- 
nomical than  would  otherwi.se 
be  the  ca.se. 

Conntriirtion.  —  Where  sev- 
eral lengths  or  sizes  of  mate- 
rial are  used  to  form  the  core, 
it  has  been  found  more  eco- 
nomical to  place  all  material 
of  one  size,  then  of  the  other, 
and  then  of  the  third.  Thus, 
for  example,  in  a  steel  tile  job, 
the  most  economical  arrange- 
ment of  the  work  would  be  to 


place  the  metal  lath  first,  wire  it,  place  the  pieces  of  one 
size  of  tile,  then  of  the  other,  and  finally  the  end  caps. 
Considerable  time  is  saved  and  economy  obtained  in 
arranging  the  work  as  indicated  above  rather  than 
making  up  each  row  separately.  The  same  general 
principles  hold  true  for  terra  cotta  or  gypsum  slabs. 

The  ribs  of  the  metal  lath  in  steel  tile  construction 
should  be  wired  into  the  concrete.  The  additional  cost 
of  this  labor  is  more  than  offset  by  the  saving  in 
plastering  cost.  It  is  advisable  to  nail  the  tile  down  to 
the  forms  every  8  or  12  in.  to  prevent  the  tile  from 
bulging.  Especially  is  this  true  of  the  lighter  type  of 
steel  tile,  where  over-runs  in  concrete  as  much  as  15 
per  cent  may  result  because  of  the  deformation  of  the 
steel  tile.  With  the  terra  cotta  and  gypsum  tile  it 
is  also  advisable  to  wire  the  spacers  into  the  joists  or 
provide  some  mechanical  arrangement  for  holding  them 
in  place. 

In  all  types  of  core  construction  it  is  very  essential 
that  no  trucking  be  done  on  the  cores  but  that  plank 
runways  be  provided  for  that  purpose. 

Where  the  concrete  topping  is  to  be  troweled  smooth 
without  putting  on  any  extra  finish,  special  precautions 
must  be  taken  with  steel  tile  that  has  a  crown,  as  there 
is  a  tendency  for  the  tile  to  deform  due  to  the  floating 
of  the  finish.  A  flat  tile  stands  up  better  under  that 
action.  However,  it  is  advisable,  in  most  cases,  to  use 
a  l-in.  cement  finish  and  not  try  to  float  the  top. 

Steel  Joists 

Advantages — Where  dead  weight  is  an  important 
item,  as  in  tall  skeleton  frame  buildings,  especially  with 
heavy  foundation  work,  we  may  expect  steel  joist  con- 
struction to  prove  economical.  It  furnishes  the  lightest 
weight  floor  made,  and.  consequently,  offers  the  biggest 
saving  in  the  supporting  beams,  columns  and  footings. 

Flat  ceilings  are  obtained  with  this  type  of  construc- 
tion, offering  advantages  similar  to  those  previously 
discussed  under  core  construction. 

Another  advantage  of  steel  joist  construction  is  found 
in  the  fact  that  the  concrete  is  not  figured  to  take  any 
structural  stress.  During  cold  weather  it  is  thus  pos- 
sible to  pour  the  roof  first  and  do  the  rest  of  the  work 
under  cover. 

Methods  of  Design  and  Detailing — There  has  been 
considerable  discussion  lately  about  the  possibility  of 
designing  steel  joist  to  compete,  in  initial  cost,  with 
wood  construction.  Some  very  radical  statements  have 
been  made  with  reference  to  the  above.  However,  it 
seems  very  questionable  whether  .steel  joint  construc- 
tion will,  in  the  immediate  future,  be  able  to  do  that, 
especially  so.  as  wood  joists  are  generally  designed  for 
comparatively  high  stresses.  If  steel  joist  construction 
is  to  be  more  economical,  it  is  certain  that  the  deeper 
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joists  will  all  be  composed  of  built-up  sections,  thus 
strengthening  the  members  in  moment  and  weakening 
them  in  shear  and  consequently  producing  a  better  bal- 
anced member  for  the  use  to  which  it  is  put. 

Where  special  loads,  such  as  partitions,  occur  the 
spacing  of  the  joists  can  be  decreased  or  another  joist 
added  to  make  up  for  the  additional  section  modulus 
required. 

The  economical  joist  to  use  is  that  one  which  will 
give  the  least  weight  of  steel  per  square  foot  of  floor 
area.  A  ribbed  lath  should  be  used  on  both  top  and 
bottom  of  the  joists  to  give  the  desired  rigidity.  To 
obtain  a  satisfactory  job,  a  24  gage  iS-in.  ribbed  lath 
weighing  at  least  4.8  lb.  should  be  used  on  top  while  on 
the  bottom,  foi"  any  spacing  over  18  in.  on  center,  a 
26  gage  i-in.  ribbed  lath  weighing  at  least  3.6  lb.  per 
square  yard  should  be  used.  For  shorter  spans,  a  28 
gage  s-in.  ribbed  lath  weighing  at  least  3  lb.  per  square 
yard  may  be  used.  This  last  item,  of  course,  will  have 
to  be  considered  in  deciding  upon  the  economical  spac- 
ing of  joists.  As  a  general  rule,  however,  it  will  prove 
most  economical  to  use  a  spacing  as  near  23*  in.  as 
possible  and  thus  take  full  advantage  of  the  strength  of 
the  lath. 

It  will  be  noted  that  special  attention  is  paid  to 
weight  and  depth  of  rib  instead  of  effective  cross-sec- 
tional area.  This  is  due  to  the  fact  that  where  the 
material  acts  as  a  form,  the  important  item  is  the  depth 
of  the  rib  and  its  weight.  Its  effective  cross-sectional 
area  comes  into  play  only  after  the  concrete  has  set 
and  has  begun  to  act  as  reinforcement.  This  is  a  very 
important  point  often  overlooked  by  the  people  who 
should  know  more  about  it.  The  weights  and  types  of 
lath  used  are  standard  with  nearly  all  manufacturers. 

The  use  of  ribbed  lath  is  practically  admitted  as  a 
necessity  by  all  engineers.  If  the  rib  is  to  be  of  value, 
every  rib  should  be  fastened  to  the  steel  joist. 

The  web  of  the  joists  and  the  spacing  of  spot  welds 
along  the  flange  should  be  tested  for  shear  in  the  same 
manner  as  they  are  for  built-up  structural  steel 
girdei's,  and,  for  short  spans,  they  may  be  the  govern- 
ing factors.  Some  designers  use  bridging  to  stiffen 
the  members.  As  it  is  absolutely  useless  in  compres- 
sion and  practically  useless  in  tension,  its  only  justifica- 
tion is  in  its  aid  to  the  erector.  Some  contractors 
put  on  the  bridging  after  the  floor  is  all  placed  with 
the  idea  of  carrying  out  the  intention  of  the  drawings. 
It  is  evident  that  the  bridging  in  that  case  has  not 
been  used  even  to  fulfill  the  pretense  of  its  being  an  aid 
in  construction.  Ordinary  wire  or  wood  spacing  strips 
will  answer  the  purpose  for  erection,  and,  for  stiffening 
after  the  concrete  has  set,  ribbed  lath  should  be  used. 

Where  the  joists  rest  on  walls,  anchors  should  be 
provided  and  the  joists  punched  to  I'eceive  them.  Where 
they  rest  on  structural  steel  beams  or  angles,  some 
provision  should  be  made  for  clipping  or  bolting  them 
to  the  supporting  members,  and  sufficient  bearing  should 
be  provided.  Where  they  frame  into  structural  steel 
members  so  that  the  top  joist  is  at  the  same  level  as 
the  top  supporting  member,  coping  is  resorted  to. 
Where  steel  joists  frame  into  concrete  beams,  some 
continuity  is  occasionally  figured;  it  is  not,  however, 
considered  good  practice  to  do  so  whether  anchors  are 
provided  or  not.       , 

Shrinkage  rods  (I  in.  rounds  18  in.  c.  to  c.)  should  be 
used  with  all  steel  joist   slabs.     The  rods  are  to  be 


placed  at  right  angles  to  the  ribs  of  the  metal  lath. 

Formivork. — No  formwork  whatsoever  is  required 
with  steel  joist  construction,  as  the  concrete  is  poured 
directly  on  the  metal  lath.  The  only  precaution  is  to 
use  a  comparatively  dry  mix  of  concrete.  The  elimina- 
tion of  forms  is  a  very  important  item  in  buildings  that 
have  large  story  heights  such  as  occur  in  auditoriums, 
gymnasiums  or  other  public  gathering  halls. 

It  is  not  economical  to  use  a  metal  lath  that  will 
deflect  considerably  and  thus  increase  the  concrete  quan- 
tities. Neither  is  it  good  policy  to  use  a  metal  lath 
with  too  big  a  mesh  so  that  the  neat  cement  will  run 
through.  It  is  believed  that  the  recommendations  made 
under  methods  of  design  and  detailing  will  prove  satis- 
factory. 

Construction — The  most  economical  way  to  proceed 
with  the  work  is  to  lift  the  joists  and  place  them  on 
their  supporting  members  in  bundles  and  then  spread 
them  out  to  their  locations  as  indicated  by  marks  pre- 
viously made  on  the  supporting  members.  Some  kind 
of  bracing  or  wooden  strips  should  be  used  to  keep 
them  in  their  proper  location.  Metal  lath  for  the  top 
is  placed  next  (allowing  the  proper  laps),  ends  wired 
and  then  clipped  to  the  joists.  A  comparatively  dry 
mix  of  concrete  can  then  be  poured.  The  lath  for  the 
underside  is  applied  after  the  concrete  has  been  poured. 
It  also  is  clipped  to  the  joists  in  the  same  manner.  The 
most  economical  way  of  applying  the  clips  will  depend 
upon  the  type  of  clip  used. 

If  a  wood  finish  is  to  be  used,  wooden  strips  are 
placed  and  nailed  down  or  clipped  down  before  any 
concrete  is  poured.  No  trucking  of  any  kind  should  be 
allowed  on  the  metal  lath. 

Structural  Steel — Where  structural  steel  members 
are  used  as  steel  joists,  the  floors  are  designed  and  built 
in  the  same  manner  as  indicated  under  steel  joist  con- 
struction. Where  used  as  reinforcing  steel,  they  are 
also  used  to  support  the  forms  for  the  slabs  during  con- 
struction, so  that  all  or  nearly  all  posts  and  bracing 
are  eliminated.  When  used  as  reinforcing  steel,  they 
are  figured  in  the  same  manner  as  ordinary  core  slabs, 
except  that  shear  along  the  top  flange,  and  steel  stress 
in  the  extreme  fiber  should  be  carefully  checked.  As 
a  matter  of  fact,  it  is  a  very  difficult  matter  to  really 
figure  stresses  in  this  type  of  floor  because  of  meager 
analyses  and  tests  at  present  available. 

The  use  of  structural  steel  has  several  advantages 
in  that  it  eliminates  most  danger  due  to  removing  the 
forms  too  soon  and  makes  possible  the  use  of  a  sus- 
pended ceiling,  giving  a  continuous  air  space,  at  no 
additional  cost.  Against  that  must  be  offset  the  uneco- 
nomical present  methods  of  figuring  it,  the  greater 
depth  of  floor  construction  that  it  requires  and  diffi- 
culty in  obtaining  continuity  where  desired.  With  ref- 
erence to  the  first  objection,  it  must  be  admitted  that 
all  tests  show  that  the  present  methods,  if  sanely  ap- 
plied, are  on  the  side  of  safety,  considerably  in  excess 
of  the  average  requirements. 

Precast  Slabs — The  only  practical  use  for  these  is  in 
roofs  and  then  primarily  in  industrial  buildings.  Their 
great  advantage  is  their  light  weight,  economy  in  han- 
dling, elimination  of  form  work  and  independence  of 
weather.  They  are  generally  reinforced  and  designed  to 
span  four  to  five  feet.  To  obtain  an  economical  design,  the 
purlins  must  be  so  spaced  that  the  minimum  number  of 
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special  sections  will  be  required.  Where  ventilators 
or  openings  occur  in  the  roof,  special  sections  cannot  be 
avoided.  The  great  difficulty  \vnth  this  tj-pe  of  con- 
struction is  the  fastening  of  the  material  to  the  struc- 
tural steel  supporting  members,  and,  in  localities  subject 
to  severe  winds,  it  is  not  unusual  to  hear  of  these  roofs 
being  seriously  disturbed,  especially  where  no  openings 
are  provided  to  relieve  the  pressure  inside  of  the  build- 
ing. These  slabs  are  cast  in  durable  molds  as  the 
amount  of  duplication  is  very  large.  The  concrete  slabs 
may  be  cast  by  either  a  wet  or  dry  mix  process,  the  wet 
mix  producing  a  denser  concrete. 


Compensation  of  Engineers  in  the 
Employ  of  Philadelphia 

Number  of  Men  Under  Various  Salaries  and  Classes 

Compared  with  Recommendations  of 

Engineering  Council's  Committee 

By  James  W.  Follin 

staff  Engineer,  Bureau  of  Municipal  Research  of  Philadelphia 

AS  A  byproduct  of  a  study  made  by  the  Civil  Service 
L  Commission  of  Philadelphia  of  the  classification  of 
positions  in  the  municipal  service,  there  is  certain  in- 
formation available  on  the  compensation  of  engineers 
which  may  be  of  interest  to  engineers  generally.  The 
information  was  derived  from  class  sheets  used  by  the 
classification  consultants  (Griffenhagen  &  Associates, 
Ltd.,  in  a  report  made  in  1920),  and  which  were  made 
available  by  the  Civil  Service  Commission.  A  class  sheet 
was  prepared  for  each  grade  of  employment  in  the  pro- 
posed classification  of  the  engineering  service,  and  the 
existing  positions  with  their  salaries  were  listed  on  these 
sheets  according  to  the  judgment  of  the  classification 
consultants,  with  the  advice  of  administrative  officials. 
A  compilation  of  the  information  obtained  from  these 
sheets  gives  the  salary  distribution  of  the  entire  319 
positions  classified  under  the  engineering  service, 
according  to  the  several  vocational  groups.  It  makes 
it  possible  to  determine  the  percentage  of  positions 
which  carry  compensation  within  certain  ranges,  such 
85,  for  instance,  the  salary  ranges  suggested  in  con- 
nection with  its  plan  for  classification  of  engineering 
positions  by  Engineering  Council's  Committee  on 
Classification  and  Compensation  of  Engineers.  (See 
Engineering  News-Record,  Jan.  15,  1920,  p.  117.) 


Engineering  Pay  Inadequate — Table  I  shows  us  that 
out  of  a  group  of  319  engineers  in  municipal  service 
in  Philadelphia,  approximately  50  per  cent  were  receiv- 
ing in  1920  (no  general  increases  have  been  made  since 
then,  and  in  1922  a  reduction  in  the  bonus  has  reduced 
some  compensations)  salaries  ranging  from  $1,620  to 
about  $2,700  a  year,  the  range  of  salaries  suggested  by 
Engineering  Council's  committee  for  the  position  of 
junior  assistant  engineer.  For  entrance  to  this  grade 
no  experience  was  specified  by  the  committee  if  the 
applicant  possessed  a  professional  degree,  and  promo- 
tion to  the  next  grade  of  assistant  engineer  with 
salaries  from  $2,700  to  $4,140  was  made  possible  after 
only  two  years'  experience  in  the  junior  grade.  Only 
18  per  cent  of  the  entire  group  of  319  engineers  in 
Philadelphia  were  receiving  in  1920  salaries  above 
$2,700,  while  32  per  cent  were  paid  less  than  $1,620. 

While  it  has  been  recognized  that  municipalities  gen- 
erally are  parsimonious  in  their  payment  for  technical 
services,  specific  information  to  support  this  recognized 
fact  has  been  very  scarce.  Infonnation  on  the  entire 
engineering  personnel  of  a  large  city  may  be  useful  to 
engineering  societies.  In  this  connection  it  should  be 
added  that  the  large  number  of  inspectors  which  are 
connected  with  engineering  work  (such  as  highway  in- 
spectors, sewer  inspectors,  etc.),  are  not  included  under 
the  engineering  service,  but  under  the  skilled  and  semi- 
skilled trade  service,  so  that  the  comparatively  low 
salaries  paid  such  employees  ^as  not  operated  to  reduce 
the  average  compensation  of  the  engineering  service. 

There  may  be  some  disposition  to  discountenance  the 
use  of  the  salary  rates  set  up  by  Engineering  Council 
in  a  time  of  high  prices  as  a  basis  for  comparing  the 
adequacy  of  existing  salaries,  but  few  would  disagree 
that  the  information  set  forth  in  Table  I  shows  quite 
clearly  that  the  rates  of  compensation  in  the  engineer- 
ing service  in  Philadelphia  are  grossly  inadequate,  and 
are  not  conducive  either  to  attracting  a  high  grade  of 
engineer  to  the  municipal  service  or  to  holding  him 
there  after  he  has  become  adjusted  to  his  duties  and 
is  of  maximum  usefulness  to  the  city.  The  present 
scarcity  of  engineering  positions  on  the  outside,  with 
the  resultant  increased  demand  for  municipal  positions, 
is  unfortunate  for  our  municipal  engineering  services 
because  it  is  most  difficult  to  secure  increases  from 
legislators  when  the  positions  are  being  eagerly  sought 
after.     However,  increased  activity  on  the  outside  will 
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probably  result  in  an  exodus  of  engineers  from  munic- 
ipal service  with  a  consequent  loss  in  working  efficiency 
to  the  municipal  organizations.  It  is  unfortunate,  with 
such  a  good  field  to  choose  from,  that  salaries  are  not 
now  more  nearly  adequate  so  that  the  qualifications  for 
the  positions  at  present  vacant  could  be  raised  to  the 
limit  and  the  very  best  men  secured. 

It  will  probably  not  be  very  encouraging  to  the  engi- 
neer who  quite  often  has  accomplishments  to  his  credit 
somewhat  in  excess  of  the  average  non-professional  man 
(although  this  point  is  frequently  over-emphasized), 
or  to  the  teacher  of  engineering  who  is  directing  the 
careers  of  the  coming  generation,  to  learn  that  in  one 
of  the  large  groups  of  engineers  in  municipal  service 
one  out  of  eveiy  two  is  receiving  between  $1,620  and 
$2,700  a  year,  the  equivalent  pay  of  the  worker  in  the 
skilled  trades  or  of  the  ordinary  salesman.  And  num- 
bered among  the  incumbents  of  such  low-paid  engi- 
neering positions  are  men  with  professional  degrees 
and  as  high  as  ten  year.s  of  experience. 

Engineering  Pay  Lags  Behind — It  is  a  well-known 
fact  that  the  increases  in  pay  for  engineering  and 
scientific  services  lagged  behind  the  pay  increases  of 
many  other  groups  during  the  time  that  the  compensa- 
tion curve  was  on  the  up  grade  to  offset  the  rapidly 
increasing  co¥it  of  living.  Figures  show  that  the  engi- 
neer in  municipal  service  in  Philadelphia  was  much 
worse  off  than  the  average  city  employee — whose  condi- 
tion was  bad  enough.  Ther  purchasing  power  of  the 
average  engineer's  salary  in  November,  1920,  was  only 
62  per  cent  of  the  purchasing  power  of  December,  1914, 
while  in  December  of  1921  the  drop  in  prices  had  only 
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raised  this  value  to  75  per  cent.  The  average  city 
employee,  on  the  other  hand,  was  some  ten  points 
higher  in  the  scale.  These  facts  are  shown  by  the 
accompanying  diagram.  In  the  table  accompanying  the 
chart  the  actual  percentages  of  increase  in  wage  levels 
and  living  costs  are  given. 

The  figures  show  that  in  December,  1921,  an  average 
increase  in  compensation  of  one-third  was  necessary  in 
the  Bureau  of  Surveys  (which  is  typical  of  the  entire 
engineering  service)  to  restore  the  1914  purchasing 
power.  This  percentage  of  needed  increase  may  have 
been  slightly  reduced  since  December  by  further  de- 
creases in  the  cost  of  living,  but  even  if  the  purchasing 
power  of  engineering  salaries  were  back  on  the  1914 
basis  there  would  still  be  room  for  improvement,  since 
it  was  more  or  less  generally  recognized  in  1914  that 
engineering  pay  was  inadequate. 

Classification  an  Essential  to  Adequate  Pay — Hope  to 
the  engineer  in  the  municipal  employ  in  Philadelphia 
would  seem  to  lie  primarily  through  the  adoption  of  a 
classification  plan,  particularly  since  under  such  a  sys- 
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tem  the  responsibilities  of  the  job  rather  than  the 
particular  personality  of  the  incumbent  would  be 
emphasized  in  placing  the  position  in  a  grade  of  em- 
ployment which  would  carry  certain  minimum  and 
maximum  rates  of  pay.  The  salaries  proposed  in  the 
classification  plan  for  Philadelphia  are  generally  lower 
than  those  in  Engineering 
Council's  recommenda- 
tions, but  this  fact  is  of 
only  minor  importance 
since  the  classification  of 
the  existing  positions  in 
nearly  all  cases  provided 
for  an  increase  over  the 
existing  rates  of  pay,  and 
it  will  probably  be  easier 
in  the  future  to  raise  the 
maximum  compensation, 
or  both  the  minimum  and 
maximum,  if  the  basic 
principles  of  classification 
are  adopted. 

There  seems  to  be  but 
little  hope  that  any  classi- 
fication plan  for  Philadel- 
phia will  be  adopted  in  the  near  future,  although  a  com- 
mittee of  the  city  council  last  summer  did  give  formal 
recognition  to  the  need  of  a  proper  classification  about 
six  months  after  council  itself  had  taken  considerable 
delight  in  kicking  the  report  around.  It  is  not  improb- 
able, however,  that  some  day  the  demands  of  employees 
and  the  public  will  be  so  strenuous  that  attention  will 
have  to  be  given  to  the  principles  of  equal  pay  for  equal 
work,  adequate  pay  for  services  rendered  and  opportuni- 
ties for  advancement  to  those  who  enter  municipal  em- 
ploy. It  would  appear  that  national  and  local  engineer- 
ing societies  could  be  of  much  assistance  to  municipal 
engineers  by  approving  standards  of  classification  and 
compensation  and  by  carrj'ing  on  a  continuous  program 
of  education  to  secure  their  adoption. 
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Lower  Truck  Weights  Sought  in  California 

In  explanation  of  the  effort  it  will  make  to  secure 
a  reduction  in  the  allowable  gross  weight  of  motor 
trucks  when  the  next  legislature  meets  the  California 
Highway  Commission  has  issued  a  statement  from 
which  the  following  extracts  are  taken:  "At  present 
the  [gross  weight  1  limit  in  California  is  30,000  lb., 
which  weight  is  exceeded  by  no  state  in  the  Union  and 
equaled  by  only  two.  The  average  weight  permitted  is 
22,000  lb.  and  is  the  reduced  weight  most  generally  in 
effect  today  in  California  counties  which  have  passed 
ordinances  for  the  better  protection  of  their  county  sys- 
tems. A  22,000-lb.  limit  will  permit  the  free  use  of 
any  5-ton  truck  loaded  to  capacity  and  where  the 
chassis  and  body  weight  is  not  excessive  will  allow  from 
i  to  1  ton  overload  beyond  rated  capacity.  .  .  .  The 
equipment  which  would  be  affected  by  a  22,000-lb.  limit 
is  negligible.  In  the  United  States  the  number  of 
trucks  manufactured  with  a  rated  capacity  in  excess  of 
5  tons  is  only  1  per  cent  of  the  total.  Even  the  5-ton 
-  tj-pe  is  only  2  per  cent  of  the  toial.  With  40.000  trucks 
registered  in  California,  there  would  be  approximately 
400  trucks  whioh  would  not  be  able  to  transport  capac- 
ity loads  and  stay  under  a  22.000-lb.  gross  load  limit. 
Existing  equipment  could  be  allowed  to  operate  until 
worn  out  under  special  permits." 
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Two-Hinged  Timber  Arch  Used  As 
Temporary  Railroad  Bridge 

Traffic  on  California  Logging  Railroad  Carried  by 

Structure  Designed  as  Falsework  for 

Erecting  120-Ft.  Girders 

By  W.  J.  H.  FOGELSTROM 


THE  HUTCHINSON  LUMBER  CO.  recently  built  a 
15-mile  railroad  in  northern  California  to  tap  a 
stand  of  some  two  billion  feet,  b.m.,  of  timber  in  the 
Feather  River  basin.  The  line  starts  from  the  Western 
Pacific  R.R.,  7  miles  east  of  Oroville,  Cal.,  and  follows 
up  the  Middle  Fork  of  Feather  River  about  3i  miles 
where  a  bridge  across  the  south  fork  of  that  stream  w..s 
required.  Beyond  this  point  the  line  rises  rapidly  on  a 
5.2  per  cent  grade  into  the  timbered  areas  in  which  later 
extensions  of  the  road  are  contemplated.  Because  the 
load  is  expected  to  be  in  service  for  a  considerable 
period  of  years,  a  steel  bridge  was  decided  upon  for  the 
south  fork  crossing.  Local  conditions  led  to  the  selec- 
tion of  a  120-ft.  steel  girder  bridge. 

The  most  convenient  way  to  get  the  large  steel  girders 
in  place,  it  was  decided,  would  be  to  build  a  timber  false- 
work on  which  track  could  be  laid  at  grade  and  over 
which  standard  equipment  could  operate.  This  would 
make  it  possible  to  handle  the  girders  with  a  locomotive 
crane,  setting  them  on  concrete  piers  built  entirely 
independent  of  the  falsework.  The  falsework  was 
designed  and  built  as  a  two-hinged  timber  arch,  as 
described  herein.  When  the  falsework  was  completed 
the  immediate  need  of  the  bridge  and  delay  in  get- 
ting the  steel  girders  erected  on  account  of  litigation 
resulted    in    the    use    of    the    temporary    structure    for 


regular  railroad  traffic.  The  fact  that  this  has  continued 
for  some  time  and  may  become  permanent  attaches 
interest  to  the  structural  features  of  the  bridge. 

At  the  point  where  the  south  fork  crossing  is  made, 
the  base  of  rail  has  a  maximum  height  of  72  ft.  above 
the  bottom  of  the  river,     A  through  girder  instead  of 


LOOKING  ALONG  THE  COMPLETED  TIMBER  TRCSS 

a  deck  girder  was  chosen  because  a  dam  has  been  pro- 
jected about  one-half  mile  below  the  bridge  which  would 
back  water  up  to  such  a  level  that  a  deck  girder  would 
not  be  in  the  clear.  The  girders  are  to  be  supported  on 
concrete  piers  to  be  built  just  back  of  and  above  the  two 
footings  of  the  timber  structure.  Foundations  are  in 
solid  dock. 

On  account  of  the  lateness  of  the  season  when  the 
bridge  work  was   begun   and   the   probability   of   high 
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STRESSES  IN  MAIN  TRUSS  MEMBERS  (+TENSION— COMPRESSION) 

B-C 

C-D                  a-b                   b-c                   c-d                   a-B                  B-b                  b-C 

C-c 

Dead  load    .  . 

Live  load 

Live  load. . . . 

—  3,600 
—43.100 
+29,300 

—  5  500        —    18,500           -  3.300          —13.200        —   17,900          —  2,200        —   17,400 
—49,700        —107,600          —40.000          —88,300        -155,600          —30,300        —125,900 
+  31,400          +  7,200          +29,600          +27,700          +15,800          +25,200          +26,600 

—  11,600 

—  106,200 
+  49,400 

c-D  D-d 

—  2,600  —   18.400 

—30,000  —160.600 

+20,200  +16.600 


water,  which  always  carries  a  mass  of  floating  debris, 
coming  before  the  falsework  could  be  removed,  it  was 
decided  to  build  the  temporary  structure  with  ample 
clearance  and  to  make  it  strong  enough  to  resist  the 
flood  pressures  and  hence  avoid  interruption  to  traffic  in 
case  the  permanent  bridge  was  not  finished  before 
high  water.  A  temporary  structure  in  the  form  of 
a  two-hinged  timber  arch,  as  shown  herewith,  was 
.selected  as  best   adapted   to  this  purpose. 

The  foundation  for  the  two-hinged  arch  consists  of 
small  concrete  piers  in  which  are  imbedded  the  foot-  or 
hinge-blocks  which  support  the  inclined  bents.  The 
footblocks  have  rounded  grooves  made  to  fit  similar 
curves  on  the  under  side  of  the  bent  sills.  These  grooves 
made  it  possible  to  erect  the  bents  in  a  vertical  position 
and  then  allow  them  to  swing  around  the  footblock  as 
a  hinge  until  the  desired  inclination  over  the  stream  was 
reached. 

By  building  the  bents  so  that  all  outside  posts  and  all 
track  posts,  when  in  their  final  positions,,  form  four 
longitudinal  planes,  it  was  possible  to  get  the  final 
alignment  of  the  structure  in  such  form  that  it  made, 
practically  speaking,  four  two-hinged  arch  trusses.  The 
stresses  given  are  computed  by  assuming  the  structure 
as  a  two-hinged  arch.  The  additional  braces  shown  in 
the  detailed  drawings  were  put  on  to  stiffen  the  struc- 
ture and  tie  it  together;  they  were  not  included  in  the 
calculations. 

The  two  steel  girders  for  the  permanent  bridge  weigh 
about  50  tons  each  and  were  shipped  complete,  each 
girder  loaded  on  three  flat-cars.  In  addition  to  the 
weight  of  these  girders  the 
falsework  was  designed  to 
carry  the  live-load  sti'esses 
caused  by  a  112-ton  crane. 
This  live-load  is  distributed 
on  eight  wheels,  with  a  total 
wheel  base  of  19  ft.  8  in. 
and  a  truck  wheel  base  of 
5  ft.  6  in.  This  crane,  which 
was  the  only  one  available 
for  the  erection  of  the  plate 
girders,  naturally  causes 


t\--'-  B/'t 


24'    ~  20' 


very  eccentric  loads  in  the  falsework  and  is  the  cause  of 
the  great  variation  of  stresses  in  the  same  members  as 
shown  in  the  stress  table. 

The  four  posts  of  each  bent  are  placed  so  that  two- 
thirds  of  the  load  will  come  on  the  two  track  posts  and 
one-third  on  the  outside  posts.  Thus  track  posts  each 
carry  one-third  the  total  load  and  outside  posts  one- 
sixth.  All  members  except  B-h,  b-c  and  c-D  are  12  x 
l2-in.  Douglas  fir;  B-b  and  c-D  are  6  x  12-in.  timbers 
with  i-in.  upset  round  rods;  b-c  consists  of  6  x  12-in. 
timbers  with  li-in.  upset  round  rods. 

The  critical  points  are  B,  C  and  D.  At  B  and  D  the 
rods  B-b  and  c-D  terminate 
in  1  X  3-in.  strap  iron  loops 
or  stirrups  which  hold  the 
top  chord,  B-C-D  tight 
against  the  post.  With  this 
arrangement  when  tension 
develops  in  the  top  chord 
the  connections  will  not 
open.  At  C  the  posts  are 
bolted  with  1-in.  bolts  to  the 
top  chord  preventing  any 
pulling  apart  at  that  point. 
It  will  be  noticed  on  the 
detailed  drawings  that  the 
various  bents  have  different 
batters.  The  batters  are  calculated  so  as  to  give  all 
outer  posts  a  batter  of  2*  in.  per  ft.  and  track  posts  li 
in.  per  ft.  These  batters  are  measured  in  a  vertical 
plane  when  the  bents  are  in  their  final  position  with  the 
principal  members  forming  four  longitudinal  trusses. 
All  cross  bracings  are  also  figured  so  as  to  come  as 
nearly  as  possible  in  the  same  horizontal  plane. 

The  design  as  shown  in  the  drawings  was  made  for 
a  temporary  falsework  to  carry  the  track  aci-oss  the 
gorge  until  the  permanent  steel  structure  could  be 
erected.  However,  with  some  few  changes  and  strength- 
ening of  connections  it  could  be  made  a  more  permanent 
structure  to  serve  the  logging  traflic  regularly  in  case 
the  steel  span  is  not  put  in. 

S.  T.  Norris  is  chief  engineer  of  the  Hutchinson 
Lumber  Co. 
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Indianapolis'  Ten  Million-Gallon 
Covered  Reservoir 

Groundwater  Limited  Depth — Groined-Arch  Floor 

for  Upward  Pressure  and  Flat-Slab  Roof 

for  Economy — Built  in  120  days 

Paper  Bead  Before  tlu-  Indiana  Sanitary  and  Water  Supply 
As.soeiatio^n.  March.  1922,  by  TF.  C.  ilabee.  Assistant  Chief  Engi- 
ntir,  IndiaJiapolis  Water  Co. 

IN  January  of  this  year,  a  10,000,000-Kal.  reinforced-con- 
crete  reservoir  for  the  Indianapolis  Water  Co.  with  a 
groined-arch  floor  and  a  flat-slab  roof  was  completed  at  a 
cost  of  $223,500.  Limiting  conditions  as  to  depth  were  im- 
posed by  the  high  ground  water  causing  upward  pressure 
and  the  upper  limit  was  fixed  by  the  hydraulic  gradient  of 
the  supply  conduit.  Careful  cost  data  were  kept  of  the 
various  operations  which  were  carried  out  by  contractors 
on  both  the  cost-plus  and  unit 
basis.  Construction  of  floor  col- 
umns and  roof  was  carried  on 
continuously  from  one  end  to 
the  other  from  successive  set- 
ups of  a  large  portable  mix- 
ing plant.  No  expansion  joints 
were  left.  At  the  end-of-the-day 
joints  special  provisions  for 
flooding  were  made  to  eliminate 
surface  cracking. 

The  site  chosen  for  the  new 
reservoir  was  formerly  part  of 
the  open  infiltration  gallery  at 
the  Riverside  pumping  station, 
constructed  in  1882  and  aban- 
doned as  a  source  of  supply  in 
1907  when  the  first  covered 
reservoir  at  this  station  was 
built. 

The  reservoir  is  divided  into 
three  phases  by  two  baffle 
walls  which  provide  for  the 
uniform  circulation  of  water 
through  all  parts  of  the  basin. 
The  baffles  are  4-in.  brick  walls 
joining  columns  and  extend- 
ing  to    the   column    heads,   the 

walls  being  reinforced  at  the  middle  point  of  each  panel 
by  a  12-in.  square  brick  column.  Piping  connections  are 
provided  so  that  water  may  enter  or  leave  the  reservoir  at 
three  points.  One  of  these  connections  communicates  with 
an  adjoining  reservoir  of  less  capacity  through  a  controlling 
chamber  having  a  drain  connection  by  means  of  which 
either  reservoir  may  be  emptied  and  cleaned  independently. 
Another  of  these  connections  enters  a  sump  or  suction  well 
making  practically  the  entire  contents  of  the  reservoir, 
available  to  the  pumps.  Pipe  connections  are  48  in.  in 
diameter. 

It  was  considered  advisable  and  necessary  to  design  the 
reservoir  so  that  a  rise  of  10  ft.  in  the  groundwater  level 
would  be  counterbalanced  by  the  weight  of  the  structure 
and  the  superimpose<l  loading  of  earth  upon  the  roof  of 
the  structure  without  consideration  of  the  weight  of  the 
water  contained  within  the  reservoir.  This  excessive  up- 
ward pressure  of  groundwater  during  flood  stages,  calcu 
lated  to  be  exerted  at  a  time  when  the  reservoir  might  be 
empty,  and  the  necessity  of  an  equal  distribution  of  down- 
ward pressure.H  upon  the  soil  presented  a  problem  in  the 
design  of  the  floor  which  obviously  could  be  solved  best 
by  the  employment  of  the  groined-arch  type  of  floor  oon- 
itniction.  Further,  this  type  of  floor  forms  intersecting 
valleys  which  can  be  flushed  readily  when  it  is  necessary 
to  clean  the  basin. 

While  a  groined-arch  roof  would  have  been  as  satisfac- 
tory as  the  flat-^lab  type  of  construction  adopted,  experi- 
ence in  Indianapolis  has  shown  that  contractors  as  a  rule 
prefer  to  build  along  lines  with  which  they  are  familiar  and 
will  for  that   reason   submit   lower  prices   for   the   flat-slab 


type  of  construction  than  for  the  groined-arch  type,  not- 
withstanding the  fact  that  the  groined-arch  roof  requires 
practically  no  steel.  The  necessity  of  weighting  the  struc- 
ture suggested  the  use  of  27  in.  of  filling  on  the  cover, 
assumed  to  weigh  when  saturated  250  lb.  per  sq.ft.  This 
fill  also  prevents  the  formation  of  ice  in  the  reservoir  and 
tends  to  maintain  the  roof  slab  at  a  reasonably,  uniform 
temperature  in  all  seasons,  thereby  minimizing  the  distor- 
tion of  the  structure  from  temperature  changes.  The  total 
live-  and  dead-load  considered  upon  the  roof  slab  was  470 
lb.  per  sq.ft.  or  a  superimposed  load  of  350  lb.  The  flat 
slab  is  designed  in  accordance  with  computations  based 
upon  the  rulings  of  the  American  Concrete  Institute  for 
four-way  reinforcement. 

The  usual  spacing  of  columns  for  work  of  this  character 
varies  from  15  to  25  ft.  and  for  the  loading  under  con- 
sideration the  slab  thickness  would  vai-y  from  7J  in.  for 
the  15-ft.  spacing  to  12  in.  for  the  25-ft.  spacing;  the  column 


The  floor,  walls  unU  roof  of 
of  the  largt;  mixing  plant. 
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this  :!o4  X  542-ft.  ri-.-M-rvoIr  werr  poured  with  only  elRht  niovfs 
A   i-sack  batch   mixer  was  also  u.«i'd  for  tlie  floor. 

spacing  could  even  be  made  as  little  as  10  or  12  ft.  on 
centers.  There  is  no  doubt  in  the  writer's  mind  that  the 
structure  with  the  smaller  column  spacing  can  be  built 
for  less  money,  but  considering  the  groundwater  problem 
and  the  desirability  of  heavy  sections  an  18-ft.  spacing 
was  adopted.  The  columns  are  24  in.  in  diameter,  rein- 
forced with  eight  6-in.  round  bars  and  .'i-in.  tie-bars. 

Except  for  corners  with  a  10-ft.  radius,  the  reservoir  is 
rectangular  in  plan,  254  x  512  ft.,  with  a  net  water  sur- 
face of  13<i,500  sq.ft.  or  .SI  acres.  It  stores  about  1  m.g. 
per  foot  of  depth  and  the  depth  is  10  ft.  8J  in.  The  cost 
per  million  gallons  stored,  exclusive  of  piping  connections, 
brick  baflfle  walls  and  engineering,  but  incluiling  all  earth 
work,  was  $19.1.50,  equivalent  to  $1.41}  per  .square  foot  of 
water  surface.  In  percentage  this  cost  was  divided  as 
follows. 

Excavation,  average  cut   11   ft ', 15.6 

R*'flll,  27  In.  depp  on  rovor 7.1 

lyfvne  'mbankmontn       .  j  o 

("onrrfto   dtrurtun  .    Inrluding   sub-grading 75.3 

The  typical  labor  charges  per  hour  upon  which  these 
costs  were  based  were  as  follows:  Common  labor,  30c; 
skilled  labor,  35  to  60c.;  form  builders,  GOc;  teams,  75c. 
All  levee  work  was  done  by  fonc  account  for  which  the 
company  allowed  the  contractor  cost  plus  15  per  cent. 

Exravnlitni~Thv  dimensions  of  the  excavation  were 
280  X  570  ft.  with  a  cut  varying  frcmi  zero  to  23J  ft.,  the 
average  being  11  ft.  The  character  of  excavation  wa.s  top 
soil  and  bank  gravel.  The  work  contemplate<l  filling  an 
nhandoned  infiltration  gallery  or  reservoir  which  extended 
diagonally  across  the  site  for  the  proposed  new  structure 
vnth  sand  and  gravel  from  the  excavation   and   rolling  the 
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fill  with  a  locomotive  crane,  the  expense  of  rolling  being 
paid  for  on  force  account. 

Gravel  suitable  for  concrete  was  washed,  screened  and 
stored  in  piles  upon  the  old  infiltration  gallery  site  at  an 
additional  cost  of  40c.  per  cu.yd.  The  top  soil  was  carefully 
selected  and  stored  in  piles  conveniently  located  for  top 
dressing  embankments  after  completing  the  structure. 

Excavation  progressed  by  months  at  the  following  per- 
centage rates:     21,  42,  15,  14,  8. 

The  equipment  consisted  of  a  locomotive  crane  opei'ating 
a  Ih-yd.  clamshell  bucket  which  was  used  to  fill  the  old 
gallery  and  which  was  also  used  to  elevate  gravel  to  the 
washing  platform.  The  larger  part  of  the  excavation  was 
handled  by  teams  and  wheeled  scrapers.  The  average  rate 
of  excavation  for  the  elapsed  time  was  324  cu.yd.  per  day 
and  the  maximum  rate  for  30  days  was  750  cu.yd.  per  day. 
Earth  for  refill  and  embankment  was  included  in  the  con- 
tract for  concrete  work  and  was  handled  by  wheeled  scrap- 
ers as  follows:  17,985  cu.yd.  at  55c.  per  cu.yd.;  10,150  cu.yd. 
by  force  account  at  75c.  per  cu.yd.  The  total  excavation 
and  refill,  80,130  cu.yd.,  cost  the  water  company  an  aver- 
age of  58c.  per  cu.yd.  The  average  rate  of  placing  em- 
bankments for  the  elapsed  time  was  230  cu.yd.  per  day 
and  the  maximum  rate  for  any  month  was  293  cu.yd.  per 
day.    R.  H.  Scott  &  Co.  was  the  contractor. 

Concrete  Work — Eleven  bids  ranging  from  $6.35  to  $15.08 
per  cu.yd.  were  received  for  placing  11,158  cu.yd.  of  con- 
crete, the  water  company  furnishing  all  cement  and  steel  to 
the  contractor  on  board  cars  at  the  water  company's  switch 
and  also  delivering  gravel  to  the  site,  the  contractor  unload- 
ing, hauling  and  storing  cement  and  steel,  furnishing  all 
material  for  forms,  centers  and  supports;  bending  settling 
and  securing  all  reinforcing  bars,  mixing  and  placing  con- 
crete ;  fine  grading  and  tamping  the  reservoir  bottom. 

The  contract  was  awarded  the  Mead  Construction.  Co., 
the  lowest  bidder,  May  26,  1921  and  was  finished  Oct.  24, 
1921,  the  day  before  the  time  set  in  the  contract  for  com- 
pletion. The  average  daily  progress  for  the  elapsed  time, 
120  days,  was  93  cu.yd.  and  the  maximum  day's  work  was 
328  cu.yd.  The  maximum  month  was  5,323  cu.yd.  In  per- 
centage the  rate  of  progress  was  as  follows:  June,  2;  July, 
25;  August,  48;   September,  21;  October,  4. 

The  water  company  furnished  15,523  bbl.  of  cement  at  a 
cost  of  $2.44  per  bbl.,  which  the  contractor  handled  for 
19c.  per  bbl.  The  464  tons  of  steel  bars  cost  the  water  com- 
pany $2.58  per  100  lb.  including  the  cost  of  bar  spacers.  It 
was  placed  for  $15  a  ton.  About  5,500  cu.yd.  of  gravel  were 
purchased  at  a  cost  of  $1.53  per  cu.yd.  and  8,443  cu.yd.  of 
gravel  were  reclaimed  from  the  eXwavation  at  a  cost  of 
47ic.  per.  cu.yd. 

Excluding  engineering  the  unit  cost  per  cubic  yard  of 
concrete,  all  of  which  was  a  1:2:4  mix,  was:  Cement  $3.40; 
steel  bars,  $2.15;  gravel,  $1.11;  labor  (by  contract)  $6.39; 
total,  $13.05.  The  labor  cost  of  mixing  and  placing  was 
$1.7133;  fuel,  12;  miscellaneous  hardware,  steel  and  repairs, 
29c.  per  cu.yd.  Hand  grading  and  tamping  preparatory  to 
laying  the  floor  cost  the  contractor  $1.50  per  100  sq.ft. 

Contractor's  superintendence,  field-office  and  bond  expense 
are  not  included  in  the  unit  costs  quoted  but  profits  real- 
ized by  the  contractor  are  included. 

Method  of  Const niction— The  floor  was  formed  by  a 
series  of  parabolic  groined  arches  having  a  rise  of  18  in. 
on  a  span  of  15  ft.  8  in.,  a  minimum  thickness  of  9  in. 
and  a  maximum  thickness  of  27  in.  at  the  columns.  The 
column  base  is  28  in.  square.  In  construction,  the  floor  was 
divided  into  two  parts;  the  lower  4  in.  was  laid  fii'st  as  a 
mat,  reinforced  with  i-in.  bars  spaced  on  12-in.  centers  in 
two  directions;  this  mat  served  the  double  purpose  of  a 
waterproof  membrane  and  as  the  foundation  for  the  groined- 
•arch  upper  floor  section. 

The  roof  slab  is  9  in.  thick  and  has  drop  panels  at  the 
column  heads  6i  ft.  square  extending  51  in.  below  the  bot- 
tom of  the  slab.  The,  columns  and  column  heads  are  cir- 
cular and  were  formed  by  special  metal  forms  rented  by 
the  contractor.     The  cost  of  setting  the  420  column  forms 


was  $2.03J  each.  The  rental  of  column  forms  sufficient 
to  form  10  per  cent  of  the  columns  at  once  and  the  pur- 
chase of  floor  screeds  distributed  over  420  columns 
amounted  to  $6.32  each. 

The  walls  are  15  in.  thick  and  rest  upon  a  footing  9  in. 
thick  extending  12  in.  outside  of  the  outer  wall  line,  the 
vertical  reinforcement  having  its  anchorage  in  the  floor 
and  roof  slabs.  The  walls  at  the  comers  of  the  reservoir 
are  curved  to  a  radius  of  10  ft.,  this  expedient  having  been 
found  successful  in  the  elimination  of  contraction  cracks 
at  points  where  such  cracks  are  usually  found  troublesome. 
Reinforcement  for  temperature  stresses  in  the  walls  con- 
sisted of  g-in.  round  deformed  bars  spaced  on  12-in.  centers 
in  each  face.  The  form  lumber  necessary  to  construct  18 
per  cent  of  the  wall  length  and  15  per  cent  of  the  roof 
surface,  including  supports  for  27  per  cent  of  the  roof 
surface  distributed  over  the  entire  surface  formed,  amounted 
to  5c.  per  sq.ft.  The  cost  of  forming  labor  for  the  roof 
surface  was  11.5c.  per  sq.ft.  and  for  the  wall  5.7c. 

The  roof  forms  consisted  of  a  series  of  bents  or  trussed 
units  made  from  2  x  8-in.  planks  doubled,  which  were  spaced 
on  3i-ft.  centers  and  lagged  with  2  x  8-in.  planks.  These 
bents  were  erected  upon  wedges.  At  the  center  point  of 
each  panel  between  columns  a  4  x  6-in.  prop  was  left  stand- 
ing for  seven  days  after  the  centers  had  been  struck.  The 
drop  panels  around  columns  were  made  of  wooden  units 
in  two  sections  and  were  used  seven  times. 

Wall  forms  were  made  in  unit  sections  each  4  ft.  wide 
using  l-in.  tongue-and-groove  sheathing  placed  vertically, 
reinforced  by  2  x  6-in.  ribs  placed  longitudinally  and  with 
wood  flanges  at  the  sides  for  bolting  the  sections  together. 
The  4  X  6-in.  horizontal  walings,  spaced  on  24-in.  centers, 
were  bolted  through  the  wall  at  intervals  of  30  in.  by  i-in. 
round  rods  held  by  set-screw  clamps.  These  rods  were  left 
in  place  until  after  the  removal  of  the  forms. 

Equipment — The  contractor's  equipment  consisted  of  one 
18-cu.ft.  mixer  mounted  upon  a  platform  forming  the  base 
of  a  tower  74  ft.  high  and  located  under  a  charging  hopper 
or  bin  holding  45  cu.yd.  of  gravel.  The  tower  supported 
one  concrete  chute  30  ft.  long  and  two  counter-balanced 
chutes,  one  40  ft.  and  one  50  ft.  long,  giving  a  working 
radius  of  120  ft.  This  mixer  plant  was  mounted  on  rollers 
for  convenience  in  moving.  The  chute  system  was  manipu- 
lated from  a  70-ft.  boom  attached  to  the  base  of  the  tower 
and  the  elevating  bucket  operated  by  a  single-drum  hoisting 
engine.  The  hopper  was  charged  by  means  of  a  two-drum 
hoisting  engine  oper-ating  a  stiff-leg  derrick  mounted  on 
rollers  and  having  a  70-ft.  boom  and  3-yd.  clam-shell  bucket. 
In  addition  to  this  outfit  the  contractor  used  a  J-sack  batch 
mixer  for  placing  floor  concrete. 

The  larger  mixing  plant  was  placed  first  in  the  center 
of  one  end  of  the  structure  and  then  moved  eight  times 
down  the  center  to  the  opposite  end,  finishing  floor,  walls 
and  roof  as  the  dei-ricks  moved  along.  Day-joints  were 
properly  bulkheaded  and  keyways  left  in  all  bulkheads, 
immediately  upon  the  completion  of  one  portion  of  the  roof 
the  margins  of  the  day's  work  were  dammed  wth  a  small 
mortar  edging  and  water  about  1*  in.  deep  was  permitted  to 
fill  the  inclosui-e.  This  procedure  eliminated  surface  checks 
by  keeping  the  fresh  concrete  saturated  and  also  tended 
to  keep  the  temperature  of  the  concrete  from  rising  during 
the  hot  days  of  mid-summer:  No  expansion  joints  were 
provided,  dependence  being  placed  upon  the  steel  bars,  key- 
ways  and  the  density  of  the  concrete  mixture  to  produce 
a  monolithic  and  waterproof  structure.  The  centers  were 
removed  seven  daj's  after  poui-ing  a  section  of  roof  slab. 
However,  one  4  x  6-in.  prop  was  left  in  the  center  of  each 
span  between  columns  in  two  directions.  In  seven  days 
more  these  props  were  removed  and  in  two  more  weeks,  or 
30  days  from  date  of  depositing  the  concrete,  the  earth  fill 
was  distributed  over  the  roof  in  layers  7  to  10  in.  deep.  The 
work  was  done  in  midsummer  when  weather  conditions  for 
curing  the  concrete  were  most  favorable. 

The  work  was  carried  out  under  the  direction  of  B.  J.  T, 
Jeup.  chief  engineer,  Indianapolis  Water  Co.  Leonard  Met- 
calf,  Boston,  was  consulting  engineer. 
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The  Colorado  River;  Its  Control  and  Development 

Hydraulics  of  the  River  and  the  Demand  for  Power,  Flood  Control  and  Irrigation  Subject  of  a  Federal 
Report — Recommends  Boulder  Canyon  Dam  and  All- American  Canal  in  Imperial  Valley 


Pursuant  to  the  act  of  Congress  approved  May  18, 
1920,  and  knoicn  as  the  Kincaid  Act,  the  United  States 
Reclamation  Service  has  been  carrying  on  an  extended 
investigation  of  the  hydraulics  of  the  Colorado  River 
and  the  problems  of  its  development  to  satisfy  the 
threefold  necessities  of  irrigation,  power  and  flood  con- 
trol. The  final  report  has  just  been  made  by  Director 
Arthur  P.  Davis,  and  has  been  transmitted  by  the 
Secretary  of  the  Interior  to  Congress.  The  report  is 
only  a  part  of  the  many  data  on  file  with  the  Reclama- 


tion Service,  which  will  be  utilized  in  the  current  study 
of  the  Colorado  River  problem  now  being  conducted  by 
the  Colorado  River  Commission  under  the  direction  of 
Secretary  of  Commerce  Hoover.  The  major  features  of 
the  report,  including  the  hydraidic  data,  the  recom- 
mendations as  to  the  Boulder  Canyon  dam  which,  if 
built,  will  be  the  highest  dam  ever  attempted,  and  the 
solution  of  the  Imperial  Valley  flood  situation  recom- 
mended by  the  committee,  are  included  in  the  following 
abstract. 


THE  control  of  the  floods  and  development  of  the  re- 
sources of  the   Colorado  River  are  peculiarly  national 
problems  for  several  reasons: 

1.  The  Colorado  River  is  international. 

2.  The  stream  and  many  of  its  tributaries  are  interstate. 

3.  It  is  a  navigable  river. 
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4.  Its  waters  may  \>e  made  to  serve  large  areas  of  public 
lands  naturally  desert  in  character. 

B.  Its  problems  are  of  such  maj^itude  as  to  be  beyond 
the  reach  of  other  than  national  solution. 


Physiographic  Features. — The  Colorado  River  is  formed 
by  the  junction  of  the  Grand  (now  called  the  Colorado) 
and  Green  Rivers  in  southeastern  Utah.  Its  length  from  the 
junction  of  the  Green  and  the  Grand  to  the  Gulf  of  Cali- 
fornia is  about  1,050  miles,  thus  making,  with  the  continu- 
ation of  the  Green,  1,7F0  miles  in  length. 

The  drainage  area  of  the  Colorado  River  is  244,000  square 
miles,  distributed  as  shown  in  the  accompanying  table, 
which  also  shows  the  water  supply  from  the  various 
branches : 


T.\BLE 

I.     A\-ER.\GE  DISCHARGES  OF  THE 

coLOR.\DO  ri\t;r 

SYSTEM 

Per  cent 
of  total 

dis- 
charge 

Discbarge 
acre-feet 

Square 
miles. 

Per  cent 
of  total 
square 
miles 

Acre- 
feet    per 
square 
mile 

Grefn  River. , 
I'pper  Colorado 
(Grand  River). 
San  Juan  River. . 
Other  areas  except  Gila 
Gila 

32 

40 
14 
8 
6 

100 

5.510.000 

6,940.000 
2.700,000 
1,560.000 
1.070.000 

44.000 

26.000 
26,000 
9I.00O 
57.000 

244.000 

18 

II 
II 
37 
23 

100 

125 

267 
104 
17 

19 

Toul 

17.780.000 

73 

Observations  of  silt  carried  have  been  taken  periodically 
at  Yuma  just  below  the  mouth  of  the  Gila  River  for  a  long 
serie^  of  years  and  show  an  average  annual  amount  by 
volume  of  113,000  acre-feet,  on  the  assumption  that  85  lb. 
of  dry  matter  is  equivalent  to  a  cubic  foot  of  solid. 

The  silt  content  of  the  Colorado,  with  the  Gila  not  in 
flood,  has  averaged  alwut  one-half  of  1  per  cent  and  this 
is  fairly  representative  of  the  silt  conditions  at  Boulder 
Canyon  reservoir.  The  discharge  at  Boulder  Canyon  is 
estimated  at  17,500,000  acre-feet  annually.  On  this  basis 
the  average  annual  silt  discharge  is  about  88,000  acre-feet 
per  annum. 

Irrigation  Requirements.  —  In  the  valleys  of  the  Lower 
Colorado,  and  especially  the  Imperial  Valley,  storage  is 
needed  for  the  extension  of  irrigation  and  for  safety  against 
drouth  of  the  areas  already  irrigated  when  the  cycle  of  low 
years  rolls  around. 

The  need  is  also  vital  for  protection  from  floo<ls  of  the 
Colorado  which  threaten  the  levees  along  the  river  valley 
and  which  are  a  constant  menace  to  the  Imperial  Valley, 
threatening  a  repetition  of  the  experience  of  1906.  Both 
of  these  problems  are  urgent  and  vital. 

The  records  of  the  Imperial  Irrigation  system  show  that 
for  a  considerable  period  in  1915  the  waters  of  the  Colorad,) 
River  were  all,  or  practically  all,  diverted  at  the  intake  of 
that  canal  and  applied  in  irrigation  of  Imperial  Valley,  with 
the  result  that  an  actual  shortage  existed  there  part  of  the 
time.  The  shortage  was  not  severe  nor  disastrous  hut  it  had 
a  value  as  indicating  the  actual  state  of  the  water  supply 
in  relation  to  use.  The  shortage  would  have  lieen  still 
greater  had  a  period  as  low  as  that  of  1902  and  1903 
occurred  at  that  time. 

Since   1915  there  has  been  considerable  improvement  in 
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the  application  of  water  in  the  Imperial  Valley,  but  recent 
experience  shows  that  storage  is  needed  to  supplement  the 
low-water  flow  before  any  large  irrigable  areas  can  be  added. 

Since  1915  Imperial  Valley  has  increased  its  irrigated 
area  over  60,000  acres  in  the  United  States  and  about  150,- 
000  acres  in  Mexico.  The  Imperial  Irrigation  District  con- 
tains more  than  100,000  acres  of  irrigable  land  not  yet 
irrigated  and  the  same  valley  in  Mexico  can  increase  over 
40,000  acres  and  is  in  a  physical  position  to  take  the  neces- 
sary water  from  the  Imperial  Canal  before  it  reaches  the 
California  line. 

The  increased  irrigation  in  the  basin  in  1920  over  1915 
is  about  300,000  acres  and  the  desired  expansion  in  the 
Imperial  Irrigation  District  and  incontestable  or  unprevent- 
able  expansion  in  other  regions  will  bring  this  acreage  up 
to  877,000  acres,  or  about  400,000  acres  more  than  in  1915, 
besides  the  various  increases  in  the  Upper  Basin. 

For  full  development  of  all  the  lands  that  can  be  reached 
by  gravity  and  reasonable  pumping  lifts  on  the  Lower 
Colorado   River   large   storage   capacity   will   be   required, 


BOULDER  CANTON  ON  THE  COLORADO  RIVER 

Here  may  be  built  the  highest  dam  ever  attempted,  at  least 
IJOO    ft.    hiKh    and    with    po.ssibilities    of    many    hundred    feet      ' 
more. 

estimated  at  aboutj  11,000,000  acre-feet  if  provided  by  a 
reservoir  below  the  Grand  Canyon  in  the  Colorado.  If 
storage  is  provided  above  the  Canyon,  this  must  be  increased 
by  at  least  2,000,000  acre-feet  on  account  of  the  unavoidable 
losses  due  to  the  impossibility  of  regulating  the  flow  in  exact 
accordance  with  the  needs  of  irrigation  from  a  reservoir 
so  far  distant,  and  for  other  reasons. 

Flood  Control. — -To  remove  the  menace  of  flood  from  the 
Colorado  River  will  require  a  much  larger  storage  capacity 
than  that  above  given. 

The  floods  divide  themselves  naturally  into  two  general 
classes,  those  from  the  Colorado  River,  which  drains  large, 
areas  in  Wyoming,  Colorado.  New  Mexico,  Utah,  and  Ari- 
zona, and  those  from  the  Gila,  which  lies  mostly  in  Arizona 
and  partly  in  New  Mexico  and  Mexico. 

A  reservoir  site  of  2,200,000  acre-foot  capacity  has  been 
investigated  near   Sentinel,   on  the   Lower   Gila,   which,   if 


built  and  maintained,  would  practically  eliminate  the  men- 
ace from  „he  floods  of  the  Gila,  but  the  investigations  show 
such  poor  conditions  for  foundation  and  abutments  that  the 
feasibility  of  this  reservoir  is  subject  to  doubt. 

The  control  of  the  Colorado  River  proper  is,  however,  the 
main  element  involved  in  the  flood  menace  of  the  lower  river, 
and  this  has  been  investigated  extensively. 

Possible  reservoir  sites  have  been  found  on  the  Grand  and 
the  Green  Rivers  which,  if  constructed  and  operated  for  the 
purpose  of  flood  protection,  would  greatly  reduce  the  volume 
of  the  floods,  for  though  the  areas  intercepted  by  each  are 
small  compared  with  the  total  area  of  the  Colorado  River 
Basin  they  drain  mountains  with  high  precipitation  that 
furnish  a  relatively  large  volume  of  water.  A  reservoir 
site  also  e.xists  on  the  San  Juan  River,  which  is  the  next 
tributary  of  importance,  but  the  feasibility  of  this  has  not 
been  established. 

Of  the  total  area  drained  by  the  Colorado  River — 244,000 
square  miles — 96,000  square  miles  are  drained  by  the  Grand, 
the  Green,  and  the  San  Juan,  which,  though  draining  less 
than  two-fifths  of  the  total  area,  furnish  approximately  84 
per  cent  of  the  total  water  supply.  There  is  still,  however, 
an  area  of  nearly  100,000  square  miles  below  these  rivers, 
exlusive  of  the  Gila,  which  would  be  uncontrolled  by  such 
reservoirs.  These  areas,  though  furnishing  a  relatively 
small  quantity  of  water,  owing  to  their  aridity,  are  yet  of 
such  extent  and  declivity  that  they  furnish  occasional  floods 
of  magnitude  from  direct  precipitation,  due  to  which  their 
control  is  important  from  the  standpoint  of  the  flood  menace. 

In  the  study  of  this  problem,  it  has  been  demonstrated 
that  for  several  reasons  it  is  desirable  to  have  a  reservoir 
below  the  Grand  Canyon  of  the  Colorado,  which  will  inter- 
cept most  of  the  drainage  of  the  Colorado  River  and  there- 
for be  a  more  complete  solution  of  the  flood-control  problem 
This  method  of  control  is  still  more  vital  for  other  reasons 

Upper  vs.  Lower  Reservoirs.  —  The  large  areas  of 
very  fertile  and  valuable  lands  now  developed  and 
being  rapidly  developed  requii-e  immediate  relief  by 
extension  of  storage  for  irrigation,  and  if  such  stor- 
age is  constructed  in  the  upper  basin,  it  will  of  course 
be  operated  in  conformity  with  the  requirements  of  irriga- 
tion in  the  lower  valley  as  nearly  as  this  can  be  predicted, 
but  a  large  percentage  of  the  water  will  be  lost  owing  to 
the  great  distance  and  the  impossibility  of  predicting  the 
exact  requirements  a  month  or  more  ahead.  In  order  to 
provide  against  embarrassing  shortage,  it  will  be  necessary 
to  turn  out  at  all  times  sufficient  water  to  provide  for  the 
most  extreme  conditions  that  may  occur,  but  which  seldom 
do  occur,  and  this  will  mean  that  nearly  all  the  time  a  large 
amount  of  water  will  be  flowing  to  waste.  .\  large  part 
of  this  waste  can  be  obviated  by  an  adequate  reservoir  on 
the  lower  river. 

In  addition  to  the  above  waste,  any  water  supply  appro- 
priated above  for  use  in  the  lower  valley  would  not  be 
available  for  irrigation  in  the  upper  valley.  The  most 
feasible  sites  occur  at  points  where  this  would  be  an  objec- 
tion to  such  use,  because  it  would  leave  in  an  arid  state 
lands  that  might  otherwise  be  irrigated  in  the  upper  basin. 
Such  a  result  would  be  a  distinct  waste  of  resources,  as 
investigations  show  that  there  is  a  sufficient  quantity  of 
water  to  furnish  an  adequate  supply  to  all  of  the  lands  in 
the  basin  that  can  be  feasibly  reached  by  gravity  or  rea- 
sonable pumping  lifts.  There  will,  of  course,  be  local 
exceptions  to  this  where  the  areas  can  be  reached  only  by 
tributaries  in  which  the  local  supply  is  insufficient. 

In  addition  to  the  above  waste,  the  regulation  of  waters 
from  the  upper  river  in  accordance  with  irrigations  needs 
in  the  lower  valley  would  be  distinctly  out  of  harmony  with 
the  best  use  of  these  waters  for  power  in  the  canyon  regions 
where  the  power  resources  predominate. 

In  the  upper  and  lower  regions  of  the  Colorado  Basin 
irrigation  interests  should  and  must  predominate,  although 
power  resources  are  very  important.  In  the  middle  or  can- 
yon region  of  the  basin,  power  resources  predominate  and 
irrigation  interests  are  small.  In  general,  where  irrigation 
■  interests  are   practicable,  they  sliould  be  given  preference 
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Area.  Capacity. 

Acres.  Acre-feet. 

67,740  10.153.000 

84.110  13,949.250 

105,100  18,679,500 

127,660  24,498.500 

131.000  26.000.000 

142,000  28.600,000 

152,000  31,600.000 


over  power  interests,  and  this  rule  requires  storage  of  water 
in  Boulder  Canyon,  or  below,  for  the  use  of  the  lower  val- 
leys. The  states  in  the  upper  basin  are  therefore  vitally 
interested  in  seeing-  that  such  development  takes  place  be- 
fore the  natural  resources  are  depleted  by  storage  above 
for  use  in  the  lower  valleys. 

Likewise  the  states  containing  the  lower  valleys  are  in- 
terested in  having  storage  in  the  lower  basin  on  account 
of  the  economies  thereby  obtained  and  the  greater  con- 
venience and  ease  of  control  of  a  reservoir  near  the  point 
of  use.  Incidentally,  it  will  have  large  power  resources, 
wliich  are  important  in  the  development  of  the  resources  of 
the  .Southwest. 

Boulder  Canyon  Dam. — Fortunately,  the  investigations  at 
Boulder  Canyon  have  shown  the  feasibility  of  a  high  dam 
at  that  point,  which  if  built  would  furnish  storage  as  showTi 
in  the  accompanying  table: 

TABLE  II— CAPACITY  OF  BOULDER  C.AN\ON  RESERVOIR. 
(Computed  from  original  plane-table  sheets;  scale,   2  in.  equals   I  mile.) 

Contour  Area.       Capacity.  Contoi 

elevations.  Acres.       Acre-feet.  elevatio 

700 1,100 

750 2,350    58,750    1,150 

800. 7.950   316.250    1.200 

850 15,260   846.500    1,250 

900 21,620  1,818,500    1,260 

950 29.160  3.088.000    1,280 

1.000 39,690  4,609,250    1,300 

1,050 53,160  7,130,500 

Note. — The  canyon  walls  extend  up  to  above  the  2,000-foot  contour,  or  about 
700  feet  higher  than  the  last  one  for  which  capacity  is  calculated. 

Borings  have  been  prosecuted  at  the  proposed  dam  site 
in  Boulder  Canyon  and  the  cross  section  of  the  canyon  has 
been  fairly  well  worked  out.  A  large  amount  of  additional 
borings  is,  however,  necessary  to  develop  the  entire  founda- 
tion of  the  proposed  dam  and  this  will  probably  modify  its 
location.  Similar  information  is  also  necessary  for  the 
coffer-dam  which  must  precede  the  main  construction,  and 
mu.st  be,  for  temporary  work,  of  a  rather  substantial  char- 
acter. Results  of  the  borings  indicate  the  maximum  depth 
to  bedrock  of  about  1.35  ft.  below  low-water  level.  This  is 
legarded  as  feasible,  although  the  foundation  work  will  of 
ourse  be  difficult  and  expensive  in  view  of  the  great  volume 
f  the  river  when  in  freshet. 

Various  studies  have  been  made  on  the  basis  of  the  infor- 
mation available  and  these  studies  indicate  the  cost  of  a 
dam,  with  flow  line  at  1,230  ft.,  to  be  about  $45,000,000. 
This  would  have  a  storage  capacity  of  about  21,000,000 
acre-feet.  Increased  height  of  dam  to  provide  greater 
storage  can  be  provided  at  an  additional  cost  of  about  one 
dollar  per  acre-foot  for  the  next  10,000,000  acre-feet.  A 
capacity  of  31,000,000  acre-feet  would  require  a  flow  line 
at  about  1,296  ft.  above  sea  level. 

These  figures  include  preliminary  work  and  the  comple- 
tion of  the  dam  in  shape  to  serve  for  storage  purposes  and 
upon  which  to  install  power  plants,  but  do  not  include  any 
other  cost  of  power  development  or  transmission. 

(A  description  of  alternate  method-s  of  constructing  the 
Boulder  Canyon  dam  is  included  in  an  article  by  Arthur  P. 
Davis,  which  appeared  in  Engineering  Nriin-Hrcord  of 
Feb.  2,  1922.  p.  184.) 

Th«  High-Line  Canal.  —  The  construction  of  a  high-line 
canal  connecting  Laguna  Dam  with  Imperial  Valley  was 
investigated  and  reported  upon  by  a  board  representing 
the  State  of  California,  Imperial  Irrigation  District,  and 
the  United  States,  under  date  of  July  22,  1919,  and  was 
published  under  the  title,  "Report  of  the  Ail-American 
Canal  Board.  A  canal  located  entirely  within  the  United 
States  from  the  Colorado  River  at  Laguna  Dam  into  the 
Imperial  Valley.  California."  Reference  is  made  to  that 
report  for  the  details  of  such  a  plant. 

Power  Develojrment. — The  development  of  power  at  the 
Boulder  ■  Canyon  reservoir  is  a  byproduct,  which  does  not 
in  all  respects  conform  to  the  requirements  of  irrigation, 
but  can  be  made  to  conform  thereto  with  s<mif  iidjustments. 
The  extremely  arid  and  semitropic  charac  ter  of  the  lands 
in  the  Lower  Colorado  Basin  makes  it  necessary  to  irrigate 


throughout  the  year,  and  the  irrigation  requirements  there- 
for conform  more  nearly  to  the  requirements  for  power  than 
do  those  in  northern  latitudes. 

It  is  estimated  that  the  feasible  irrigation  projects  in 
the  lower  basin,  which  would  divert  water  from  the  main 
stream,  comprise  2,020,000  acres,  of  which  about  60  per  cent 
is  in  the  United  States  and  40  per  cent  in  Mexico.  The  full 
development  of  the  proposed  projects  in  the  upper  basin 
will  subtract  substantially  from  the  total  water  supply,  but 
there  will  still  be  left  ample  water  to  irrigate  all  the  lands 
of  the  lower  basin  if  it  is  conserved  and  regulated  in  a 
storage  reservoir  of  ample  capacity.  With  1,505,000  acres 
of  land  in  the  lower  basin  irrigated  and  with  a  total  storage 
capacity  at  Boulder  Canyon  of  31,400,000  acre-feet,  of 
which  the  lower  5,000,000  is  reserved  for  silt  storage  and 
the  upper  5,000,000  is  reserved  for  flood  control,  it  is  pos- 
sible to  develop  over  700.000  firm  horsepower.  With  the 
entire  2,020,030  acres  of  irrigable  land  developed  in  the 
lower  basin  the  possibilities  are  still  600,000  firm  horse- 
power, and  besides  this  there  is  a  large  amount  of  secon- 
dary power  which  is  not  constant  but  will  be  of  considerable 
value. 

All  this  is  on  the  assumption  that  the  total  area  of 
irrigable  land  in  the  upper  basin  is  irrigated,  namely,  about 
4,000,000  acres,  of  which  about  three-eights  is  now  under 
ditch.  The  development  of  the  upper  basin  will  doubtless 
proceed  steadily,  but  it  will  be  a  long  time  before  the  full 
development  is  reached  and  the  water  later  to  be  consumed 
by  future  irrigation  will  be  available  for  power  at  Boulder 
Canyon  until  that  development  is  realized.  This  will  greatly 
increase  the  figures  shown  above  for  a  long  time  to  come 
and,  in  the  meantime,  any  regulation  of  the  river  above  for 
any  purpose  will  al.so  tend  to  increase  them. 

The  great  value  of  this  power  and  the  wide  demand  for 
it,  together  with  its  magnitude,  indicate  that  the  power 
privileges  of  the  Boulder  Canyon  reservoir  can  be  made  to 
bear  the  entire  cost  of  the  dam. 

The  markets  for  power  are  numerous  and  various  in  this 
part  of  the  country  consisting  in  general  of  the  mining 
interests  in  Arizona  and  Nevada,  the  pumping  requirements 
of  the  Colorado  River  valley,  and  the  needs  of  municipalities 
of  Arizona  and  southern  California  for  municipal  and  com- 
mercial uses.  Possible  municipal  customers  of  importance 
are  Prescott,  San  Diego,  Riverside,  and  Los  Angeles. 

The  last  named  city  has  indicated  a  desire  to  share  in 
this  development.  It  has  already  developed  considerable 
power  on  the  Los  Angeles  aqueduct  and  owns  a  system  for 
distributing  electric  current  within  the  city  limits.  The 
demands,  present  and  prospective,  are  far  beyond  the 
capacity  of  the  city  to  supply  with  the  present  facilities 
and  this  is  considered  the  most  effective  and  extensive  of 
all  the  power  demands. 

It  is  desirable,  of  course,  to  extend  to  all  customers  who 
desire  to  share  in  this  development  the  same  privileges. 
The  use  of  the  name  of  the  city  of  Los  Angeles  is  merely 
typical  of  such  cities  as  may  eventually  elect  to  share  in 
this  development.  Others  may  later  apply  and  should  have 
i'()ual  privileges. 

CompariKon  of  Renervoir  Sites. — The  demand  for  a  large 
regulating  reservoir  on  the  lower  Colorado  is  urgent  and 
imperative,  first  for  regulating  floods  and,  second,  for  pro- 
viding storage  water  for  irrigation,  and,  third,  for  power. 
Without  the  power  the  reservoir  is  not  feasible  at  all  as 
the  expense  would  be  too  great  to  be  borne  by  other  interests 
alone. 

The  reservoir  site  provided  by  a  dam  at  Boulder  Canyon 
is  the  lowest  point  on  the  Colorado  River  where  a  site  of 
sufficient  capacity  can  be  found.  Above  this  site  the  Grand 
Canyon  occurs  and  no  reservoir  of  a  capacity  sufficient  to 
control  the  entire  flow  of  the  river  occurs  until  we  reach  a 
point  above  the  Grand  Canyon  National  Park.  A  site  has 
iM'en  proposed  above  the  mouth  of  the  Paria  River  in  Gleti 
fanyon.  and  it  has  been  urge.l  that  a  reservoir  formed  here 
would,  for  a  given  height  of  dam.  provide  greater  storage 
rapacity  and  would  so  regulate  the  floods  as  to  facilitate 
the   construilion  of  other  dams   farther  down.     These  are 
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valid  arguments  as  far  as  they  go,  but  such  a  reservoir 
would  not  answer  the  present  purposes  for  several  reasons. 
Between  the  Glen  Canyon  and  Boulder  Canyon  site  about 
50,000  sq.mi.  of  drainage  flows  into  the  Colorado,  including 
the  Little  Colorado,  the  Virgin,  the  Paria,  the  Kanab,  and 
many  smaller  tributaries.  This  region  furnishes  about 
10  per  cent  of  the  water  supply  passing  Boulder  Canyon 
and  most  of  it  is  subject  to  tori-ential  summer  rains  and 
to  floods  at  other  times,  and  the  Glen  Canyon  site  would 
not  therefore  give  satisfactory  control  of  the  floods,  which 
is  the  most  urgent  of  the  problems  presented.  A  satisfac- 
tory solution  of  this  problem  could  not  be  accomplished  at 
any  point  above  Boulder  Canyon. 

Any  large  leservoir  on  the  Colorado  must  depend  for  its 
financial  feasibility  upon  the  availability  of  an  adequate 
market  for  not  less  than  one-half  million  horsepower  of 
electric  energy  within  economical  transmission  distance. 
The  principal  available  markets  are  the  Pacific  slope  of 
California,  irrigation  pumping,  the  mining  regions  of  Ari- 
zona, electrification  of  the  Southern  Pacific,  the  Santa  Fe, 
and  the  Salt  Lake  Rys.,  and  cities  in  Nevada,  Utah,  Colo- 
rado, and  New  Mexico.  All  of  the  more  important  markets 
above  listed  are  more  convenient  to  Boulder  Canyon  than 
to  Glen  Canyon.  This  is  especially  true  of  the  most  im- 
portant markets,  the  cities  and  irrigation  districts  of 
southern  California.  To  reach  these  the  most  feasible  route 
foi-  transmission  lines,  considernig  the  importance  of  trans- 
portation and  their  construction  and  maintenance,  is  approx- 
imately along  the  railroad  routes.  [Averaging  up  these 
distances,  a  table  shows  the  difference  in  favor  of  Boulder 
Canyon  to  be  264  miles.]  This  advantage  in  transmission 
distance  is  of  course  decisive.  It  would  be  hard  to  find  a 
power  site  in  the  United  States  more  remote  from  adequate 
markets  than  the  Glen  Canyon  site. 

As  regards  silt  problems,  the  Boulder  Canyon  dam  as 
planned  would  store  the  silt  for  over  three  centuries  if  all 
were  caught  and  held,  and  for  nearly  a  century  before 
greatly  impairing  its  water  storage  function. 

Recommendations  —  At  the  conclusion  of  the  report  the 
following  recommendations  are  made: 

L  It  is  recommended  that  through  suitable  legislation  the 
United  States  undertake  the  construction  with  Government 
funds  of  a  high-line  canal  from  Laguna  Dam  to  the  Imperial 
Valley  to  be  reimbursed  by  the 
lands  benefited. 

2.  It  is  recommended  that  the 
public  lands  that  can  be  re- 
claimed by  such  works  be 
reserved  for  settlement  by  ex- 
service  men  under  conditions 
securing  actual  settlement  and 
cultivation. 

3.  It  is  recommended  that 
through  suitable  legislation  the 
United  States  undertake  the 
construction  with  government 
funds  of  a  reservoir  at  or  near 
Boulder  Canyon  on  the .  lower 
Colorado  River  to  be  reimbursed 
by  the  revenues  from  leasing 
the  power  privileges  incident 
thereto. 

4.  It  is  recommended  that  any 
state  interested  in  this  devel- 
opment shall  have  the  right  at 
its  election  to  contribute  an 
equitable  part  of  the  cost  of  the 
construction  of  the  reservoir 
and  receive  for  its  contribution 
a  proportionate  share  of  power 
at  cost  to  be  determined  by  the 
Secretary  of  the  Interior. 

5.  It  is  recommended  that  the 
Secretary  of  the  Interior  be 
empowered  after  full  hearing  of 
all  concerned  to  allow  the  vari- 
ous applicants  their  due  propor- 


tion of  the  power  privileges  and  to  allocate  the  cost  and 
benefits  of  a  high-line  canal. 

6.  It  is  recommended  that  every  development  hereafter 
authorized  to  be  undertaken  on  the  Colorado  River  by  the 
federal  government  or  otherwise  be  required,  in  both  con- 
struction and  operation  to  give  priority  of  right  and  use — 

1.  To  river  regulation  and  flood  control; 

2.  To  use  of  storage  water  for  irrigation; 

3.  To  development  of  power. 


Rochester  Begins  Work  of  Making 
Subway  Out  of  Erie  Canal 

Abandoned  Section  of  Canal  Bed  Being  Fitted  for 

Rapid-Transit  Service  and  Vehicular 

and  Pedestrian  Traffic 

By  Edwin  A.  Fisher 

Consulting  Engineer  to  the  City  of  Rochester,  N.  T. 

RECONSTRUCTION  by  the  city  of  Rochester,  N.  Y., 
.  of  a  portion  of  the  abandoned  Erie  Canal  to  fit  it 
for  rapid-transit  service  and  vehicular  and  pedestrian 
traffic  began  early  in  April.  Through  the  construction 
of  the  Barge  Canal,  south  of  the  center  of  the  city,  a 
13-mile  section  of  the  Erie  Canal  has  been  vacated,  and 
84  miles  of  that  section  were  acquired  late  last  year 
by  the  city  to  be  used  as  the  basis  of  a  i-apid-transit 
system. 

The  reconstruction  contemplates  the  placement  of 
four  main  tracks,  together  with  sidings  where  required, 
on  the  canal  property  at  the  grade  of  the  canal  bottom. 
Two  tracks  will  be  for  freight  and  will  eventually  be 
connected  with  all  the  railroads  in  the  city  as  well  as 
with  industries  either  located  or  to  be  located  along 
the  line  of  the  canal.  The  other  two  tracks  will  be 
for  interurban  and  local  trolley  service,  and  will  con- 
nect with  all  interurban  lines,  thereby  permitting  the 
removal  of  interurban  cars  from  surface  streets.  Above 
the  canal  bed  will  be  constructed  a  superstructure  for 
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vehicular  and  pedestrian  traffic.  The  width  of  the 
street  will  be  from  52  to  60  ft.,  and  the  sidewalk  14 
to  18  ft. 

The  particular  contract  now  being  executed  is  for 
work  extending  from  Oak  Street  on  the  west  to  Court 
Street  on  the  east. 

The  aqueduct  which  carried  the  waters  of  the  Erie 
Canal  across  the  Genessee  River  is  to  retain  its  general 
character  in  the   reconstruction.     The   railroad  will  be 


Freight  Tracte  Passenger  Pcrtform 

FIG.    2.      CROSS-SECTIOK   OF   RECOXSTRrCTED   CANAL 


built  inside  of  the  aqueduct  and  the  street  surface  on 
the  masonry  structure  on  top  of  the  present  parapet 
walls. 

Three  main  stations  are  provided  within  the  city, 
and  other  stations  are  located  as  shown  on  the  accom- 
panying general  map  of  the  city.  At  these  stations 
the  tracks  are  to  be  spread  a  distance  of  30  ft.  from 
center  to  center,  leaving  a  platform  on  either  side  29 
ft.  in  width. 

The    ordinance    which    was    passed    Nov.    21,    1921. 


I 


ffiver  tea  

HECTIO.N    OK    NKW   .STRfiTlRE   OVER 
GENESEE  RIVER 


authorizing  the  construction  of  the  subway  and  .super- 
structure through  the  main  part  of  the  city  also  au- 
thorized a  certain  amount  of  excavation  necessary  to 
connect  the  proposed  subway  with  the  Lehigh  Valley 
R.  R.on  the  ea.st,  and  with  the  B.  R.  &  P.  R.  R-  on 
the  west,  a  total  distance  of  about  one  mifc. 

The  price  paid  for  the  abandoned  serf  inn  nf  tho  Erie 
f'anal  by  the  city  was  $1,500,000  in  round  numbers. 
The  contract  for  building  the  subv,ay  and  the  super- 
utructure  was  let  recently  to  Scott  Bros,  of  Rome,  N.  Y., 
for  11,183,780. 


The  detailed  study  of  the  project  was  made  by 
Legrand  Brown  under  the  general  direction  of  Edwin 
A.  Fisher,  consulting  engineer  and  superintendent  of 
city  planning.  The  detailed  plans  of  the  portion  of  the 
vi'ork  recently  let  were  prepared  by  Jlr.  Brown  under 
the  general  charge  of  the  city  engineer,  C.  Arthur 
Poole.  B.  H.  Davis,  New  York  City,  was  the  consultant 
on  concrete  construction.  Prof.  George  F.  Swain  of 
Boston  examined  and  reported  favorably  on  the  entire 
project.  The  general  plan  was  also  approved  by  the 
City  Planning  Bureau. 


Sixty-F'oot  Columns  Economical 
in  Five-Story  Building 

IN  erecting  a  five-story  steel-frame  office  building  at 
Santa  Rosa,  Cal.,  considerable  time  was  saved  in  detail- 
ing, in  shop  work  and  on  erection  by  the  use  of  columns 
60-ft.  long.  Using  columns  of  this  length  no  splices 
were  required  above  the  second  floor  and  above  this 
level  it  was  not  necessary  to  plank  entire  bays  for  rivet- 
ing. Another  item  of  delay  eliminated  was  the  neces- 
sity for  repeated  raising  of  the  derrick  as  is  the  ordinary 
procedure  when  erecting  two  stories  at  a  time.     There 


'.'ERTICAL  COIA  .M;s.>    W  1  IHuT  i    6,1  Ll._  l, 

FIRST  STORY 

was  no  difficulty  due  to  kinked  columns  and  very  little 
pulling  by  cable  and  toggle  had  to  be  done. 

Sixty  feet  is  a  popular  length  for  steel  shapes  carried 
in  stock  on  the  Pacific  Coast  because,  20,  30  or  40-ft. 
lengths  can  be  cut  therefrom  without  waste.  For  this 
job  H-columns  of  the  fiO-ft.  length  were  selected  of  a 
weight  sufficient  to  give  the  required  strength  at  the 
lower  end.  The  weight  of  the  splice  material  and  the 
shop  cost  saved  by  the  elimination  of  splices  more  than 
made  up  for  the  added  material  used  by  making  the 
columns  the  same  sectional  area  through  all  stories 
above  the  first.  The  first-story  columns  had  to  be  of 
a  considerably  heavier  section.  The  60-ft.  length  was 
sufficient  to  extend  from  the  second  floor  into  the  para- 
pet, the  latter  adding  practically  a  sixth  story. 

The  foregoing  was  <<upplied  l.y  Clarence  E.  Seage 
who  was  consulting  engineer  on  the  job.  Sylvain 
Schnaittacher  was  the  architect  and  Al  Coutts  the 
erector.  Credit  for  aiding  in  the  deviation  from  ordi- 
nary methods  is  given  to  the  Central  Iron  Works  by 
whom  the  steel  was  supplied. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th-e  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  ashed  to  make 
their  letters  short. 


In  Support  of  Aerial  Surveys 

Sir — With  reference  to  P.  J.  Barry's  letter  in  your  issue 
of  Nov.  17,  1921,  p.  828,  I  would  like  to  challenge  his 
statements  in  regard  to  one  or  two  points. 

On  perusal  of  Mr.  Barry's  letts"  it  is  evident  that  he 
has  had  little  or  no  e.\perience  in  aero-survey  work.  That 
"the  results  achieved  during  the  war  .  .  .  only  served  to 
demonstrate  that  for  all  practical  purposes  the  making  of 
maps  from  photos  is  impossible"  is  a  futile  statement  to 
make.  Had  Mr.  Barry  been  in  the  Army  Zone — and  no 
man  who  was  there  would  underrate  the  value  of  aero 
photography — he  would  have  seen  whole  maps  prepai-ed 
from  air  photos  for  the  artillery  and  actual  shots  carried 
out  from  them  alone.  If  this  is  not  a  "practical  applica- 
tion" I  would  draw  his  attention  to  the  fact  that  all  trenches 
shown  on  service  maps  were  plotted  from  air  photos  and 
were  just  as  accurate  when  plotted  to  a  scale  of  1:10,000 
as  the  same  trenches  determined  with  all  the  theodolites 
and  chains  that  Mr.  Barry  can  manage  to  collect.  For  a 
sample  of  mapping  done  from  the  air  I  would  refer  Mr. 
Barry  to  any  British  ordnance  map  showing  enemy  and 
British  trenches  in,  say,  the  Ypres  salient. 

In  the  second  paragraph  of  his  letter  Mr.  Barry  refers 
to  the  different  altitudes  flowm  and  the  subsequent  disas- 


MELBOURNE  DOCKS  PHOTOGR.\PHED  AT   HEIGHT 
OF  4,0U0  FT. 

trous  results  to  the  photos  obtained.  Investigation  of 
Mr.  Barry's  sketch  on  p.  828  will  show  that  he  has  assumed 
the  plane  to  be  flying  at  1,000  ft.  I  would  like  to  point 
out  that,  unless  under  exceptional  circumstances,  the 
average  height  for  a  photo  is  between  4,000  and  8,000  ft. 
and  that  a  photo  taken  at  1,000  ft.  for  survey  use  is  prac- 
tically useless. 

At  a  height  of  .5,000  ft.  or  more  the  error  referred  to  is 
practically  eliminated  and  decreases  as  the  height  increases. 
Again,  the  middle  third  of  the  photo  only  is  used  and  with 
increased  altitude  the  error  at  a  scale  of  1:10,000  is 
negligible.  The  accompanying  drawing  shows  the  advan- 
tages gained  in  flying  at  high  altitudes.  I  also  enclose  a 
photo  taken  at  a  height  of  4,000  ft.  of  some  of  the  Melbourne 
docks.  This  photo  has  not  been  specially  selected  but  is 
one  of  many  covering  some  20  sq.  miles  of  docks  and  part 
of  a  mosiac  map  preparfed  for  a  local  department. 

Mr.  Barry  expresses  his  sympathy  with  the  draftsman 
called  upon  to  trace  the  mosiac.    I  employ  a  process  where 


ERROR  REDUCED  BY 

FLYING    AT   HIGH 

ALTITUDES 


no  tracing  is  required  in  mak- 
ing a  line  plan  from  the 
photos,  so  no  draftsman  need 
be  heartbroken. 

That  "the  day  of  the  air- 
plane as  a  survey  instrument 
has  not  arrived"  is  a  rather 
prodigal  statement  to  make  a? 
the  Shaw  Ross  Aviation  Co.  of 
this  city  is  making  surveys  of 
country  hitherto  untouched  by 
the  theodolite  methods,  show- 
ing, forests,  rivers,  spurs,  and 
all  topographical  detail,  but  of 
course  giving  no  levels. 

As  the  greater  part  of  Aus- 
tralia is,  up  to  the  present 
time,  unsurveyed  and  as  the 
only  feasible  way  of  doing  it 
is  from  the  air,  I  would  ask 
Mr.  Barry  to  watch  the  devel- 
opment of  aero  survey  in  this 
country  and  he  may  then,  per- 
haps, refute  some  of  the  wild 
assertions  made  in  his  letter. 
Hunter  Rogers, 
Engineering  Branch, 

Public  Works  Department, 
Melbourne,  Australia. 

Sir — The  article  entitled  "Uses  of  Aerial  Photographs 
in  Map  Making"  by  Glenn  S.  Smith,  U.  S.  Geological  Survey 
(Engineerivg  News-Record,  Feb.  2,  p.  194J,  deals  rather 
severely  with  what  is  described  as  "ground  methods"  of 
topographic  surveying.  The  author  could  have  maintained 
a  much  safer  position,  however,  if  he  had  explained  that 
the  methods  referred  to  were  merely  those  which  came 
under  his  own  personal  observation,  instead  of  leaving  it 
to  his  readers  to  infer  that  the  allusions  were  meant  for 
all  survey  methods.  Comparison  with  maps  which  are  not 
complete  and  are  only  in  the  class  of  sketch  maps  does 
not  show  that  aerial  photographs  are  superior  to  maps  based 
upon  precise  field  surveys,  and  It  is  with  the  latter  com- 
parisons must  be   made  to  prove  anything  conclusive. 

On  p.  194  we  are  told  that  "the  data  obtained  from  air 
photographs  are  far  more  complete,  and  in  most  cases 
more  accurate,  than  are  obtained  by  means  of  ground 
surveys."  And  at  the  conclusion  of  the  same  paragraph 
it  is  stated  that  "the  wealth  of  information  shown  in  the 
photographs  and  the  availability  of  this  information  for 
reference  makes  this  method  of  securing  survey  data 
superior  to  the  ground  methods."  Does  the  writer  seriously 
inform  his  readers  that  they  will  obtain  more  accurate 
information  about  map  details  at  a  distance  of  two  miles 
from  them  than  can  be  got  by  a  close  inspection?  Or, 
that  a  process  which  has  no  mathematical  values  is 
superior  to  the  actual  and  calculated  measurements  of  a 
precise  plane  survey?    It  is  too  much! 

The  frequent  references  in  the  article  to  a  1-in.  map 
and  engineering  requirements  causes  the  reader  to  wonder 
where  the  connection  is,  because  it  is  not  very  evident 
that  a  mosaic  map  without  contours  or  elevations  and  upon 
which  1-in.  represents  5,280  ft.,  can  be  of  much  use  to 
engineers;  it  fulfils  no  requirements  beyond  being  a  guide 
map.  The  statement  that  "any  method  employed  in  making 
ground  surveys  is  subject  to  errors"  is  very  wide  of  the 
mark,  if  its  meaning  is  taken  from  the  context.  In  countries 
where  it  is  absolutely  necessary  to  have  accurate  surveys 
made,  the  original  survey  is  not  taken  for  granted,  and 
a  system  of  examination  is  applied  which  ensures  that  field 
and  office  errors  arc  eliminated  before  printing. 

For  reconnaissance  purposes  and  certain  classes  of  out- 
line maps  aerial  photographs  are  often  useful,  but  as  a 
substitute  for  the  regular  methods  of  topographical  survey- 
mg,  when  accuracy  and  clearness  of  detail  are  essential, 
they  are  of  little  practical  use.  In  examining  the  claims 
of  aerial  mappers  it  is  only  too  evident  that  they  are  very 
much  exaggerated.     For  example:   Mr,  Smith  admits  that 
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a  mosaic  is  not  a  map  because  the  features  shown  on  it 
"are  in  no  case  in  their  correct  relative  position  to  all  others 
shown  on  the  mosaic."  They  are  subjected  to  a  process 
of  adjustment  (which  is  not  explained)  in  order  to  agree 
with  points  which  are  assumed  to  be  in  correct  position. 

So  much  being  admitted,  the  characteristics  which  make 
a  map  intelligible  may  be  briefly  dealt  with.  These  re- 
cjuirements  are  classified  under  six  headings:  (1)  Bound- 
aries; (2)  names;  (3)  altitudes;  (4)  areas;  (5)  geology; 
(6)  detail.  The  first  five  can  be  dismissed  as  having  no 
connection  with  aerial  photography  because  the  data  under 
these  headings  will  have  to  be  collected  on  the  ground.  It 
may  be  claimed  that  (4)  areas  can  be  taken  from  the  photo- 
graph, i.e.  condition  of  roads;  material  of  bridges,  dams, 
computation  are  frequently  bounded  by  undefined  lines, 
wire  fences,  or  something  which  will  not  show  on  the 
photo,  and,  besides,  irregularity  of  the  ground  will  cause 
a  discrepancy  between  the  picture  area  and  the  plane  of 
the  survey  on  the  ground. 

As  far  as  (6)  is  concerned  the  air  photograph  merely 
gives  a  distorted  view  of  some  of  the  detail,  unclassified  and 
requiring  inspection  on  the  ground  to  identify  and  write 
descriptions.  The  table  of  conventional  signs  which  usually 
accompanies  standard  topographic  maps  will  show  that  very 
little  detailed  information  can  be  gleaned  from  a  photo- 
graph: this  cannot  be  conveniently  done  because  areas  for 
buildings;  telegraph  and  telephone  lines  and  offices;  the 
presence  of  water  in  watercourses,  depth  and  direction  of 
flow;  nature  of  woods;  characteristics  of  land;  and  a  great 
deal  of  valuable  information  is  lost  in  the  shadows  and 
vagueness  of  the  photograph.  A  liberal  allowance,  there- 
fore, for  (6)  would  be  one-half,  which,  added  to  the  five- 
sixths  already  discounted,  leaves  approximately  8  per  cent 
of  the  information  required  as  possible  by  the  aero-photo- 
graph method. 

A  distinguished  U.  S.  professor  of  civil  engineering  writ- 
ing upon  aerial  photos  for  mapping  expresses  the  opinion 
that  "under  most  conditions  I  am  ready  to  argue  that  the 
results  are  in  the  class  with  mere  sketches  and  that  the 
claims  of  the  promoters  of  work  of  this  character  ought 
to  be  discounted  about  9.5  per  cent."  My  estimate  of  aerial 
photographs  being  deficient  in  topographic  information  by 
about  92  per  cent  agrees  very  closely  with  this. 

Winnipeg,  Canada  P.  J.  Barry. 

Feb.  16.  Dominion  Water  Power  Branch. 


Sir — P.  J.  Barry  is  correct  in  his  statement  that  the 
writer  of  the  article  entitled  "Uses  of  Aerial  Photogr.iphs  in 
Map-Making,"  {Evgivcering  Nev;K-Rncf>rd,  Feb.  2,  p.  194) 
should  have  explained  that  "the  methods  referred  to  were 
merely  those  which  came  under  his  own  personal  ob- 
servation." 

This  personal  observation,  however,  extended  over  a 
period  of  seven  or  eight  years,  during  which  the  writer  has 
bad  direct  supervision  of  the  results  obtained  from  the  use 
of  aerial  photographs  in  connection  with  the  field  surveys 
executed  by  the  A.  E.  F.  in  France  and  the  aerial  photo- 
graphing of  the  complete  coast  line  of  the  Dominican  Repub- 
lic and  Haitian  Republic,  as  well  as  about  5,000  sq.  miles  of 
the  interior  of  those  republics  involving  the  taking  of  more 
than  20.000  photographs;  he  has  al.so  supervised  or  been  in 
close  touch  with  the  aerial  photographic  mapping  under- 
taken by  the  federal  government  in  different  parts  of  the 
United  SUtes. 

The  information  obtained  from  these  sources,  together 
with  30  years'  experience  as  a  topographic  engineer  with 
the  U.  S.  Geological  Survey  in  topographir  mapping,  led  the 
writer  to  make  the  deductim,""  published  in  Engineering 
Neun-Rtjrnni.  In  answer  to  Mr.  Barry's  question  in  para- 
graph 2,  attention  is  called  to  the  writer's  statement  that 
"the  use  of  air  photographs  in  connection  with'  the  general 
mapping  of  the  country  is  confined  at  present  to  maps  not 
larger  than  1:10.000,  and  wherever  photographs  are  u?ed  in 
connection  with  engineering  problems  they  are  f"r  the  pur- 
pose of  facilitating  the  study  of  those  problem-i  as  a  whole, 
•nd  only  in  exceptional  cases  can  they  be  used  for  working 
plans." 


The  "frequent  references"  to  the  use  of  photographs  in 
connection  with  the  1  in.  to  1  mile  map  are  explained  by  the 
fact  that  the  standard  scale  for  the  general  mapping  of  the 
United  States  is  1:62,500,  or  approximately  1  in.  to  1  mile, 
and  it  is  maps  of  this  scale  which  will  eventually  receive  the 
greatest  benefits  from  the  use  of  aerial  photographs. 

The  use  of  aerial  photographs  for  procuring  other  data 
than  those  which  are  usually  obtained  by  plane-table 
methods,  such  as  traverse  or  roads,  watercourses,  outlines 
of  timbered  areas  and  fence  lines,  has  been  given  serious 
study  and  consideration,  but  the  results  of  this  investigation 
have  shown  that  the  methods  employed  in  aerial  photography 
have  not  yet  been  developed  to  the  point  where  the  photo- 
graphs can  supplant  the  ground  surveys  except  as  above 
mentioned,  and  the  additional  topographic  data  required  to 
complete  the  map  will  have  to  be  obtained  by  ground 
methods  notwithstanding  the  fact  that  aerial  photographs 
have  been  used. 

The  photographic  method  furnishes  all  the  horizontal  data 
usually  obtained  with  the  plane-table  and  in  addition 
numerous  data  which  have  been  found  of  sufficient  value 
in  the  contouring  of  the  area  to  enable  the  topographic  engi- 
neer to  complete  the  map  in  less  time  than  would  have  been 
possible  without  the  aid  of  the  photographs,  thus  reducing 
the  total  cost  of  the  completed  map  from  15  to  30  per  cent, 
according  to  the  character  of  the  country  under  survey. 

It  is  apparent  that  Mr.  Barry  has  not  had  an  opportunity 
to  use  aerial  photographs  in  connection  wth  the  topographic 
mapping  of  large  areas  and  his  criticisms  are,  no  doubt, 
due  to  the  fact  that  he  has  in  mind  the  use  of  aerial 
photographs  in  connection  with  surveys  of  small  areas  where 
a  large  scale  is  employed,  such  as  100  or  200  ft.  to  1  in.  It 
may  be  of  interest  to  Mr.  Barry  to  know  that  the  committee 
on  photographic  surveying  of  the  Board  of  Surveys  and 
Maps  of  the  federal  government  has  published  a  report 
entitled  "The  Use  of  Aerial  Photographs  in  Topographic 
Mapping,"  which  goes  into  considerable  detail.  This  report 
can  be  obtained  from  the  Chief  of  the  Air  Service,  War 
Department,  Washington,  D.C.  Glenn  S.  Smith, 

Acting  Chief  Topographic  Engineer, 
U.  S.  Geological  Survey. 

Washington,  D.  C,  April  8. 


Comparison  of  Designs  for  Wabash 
Bascule  Bridge 

Sir — Referring  to  the  article  in  your  issue  of  Mar.  2, 
p.  363,  describing  the  bascule  bridge  recently  completed  for 
the  Wabash  Ry.  across  the  Rouge  River  at  Detroit,  I  note 
the  statement  to  the  effect  that  this  design  is  considered 
more  economical  than  others  and  that  it  was  selcct<^d  after 
consideration  of  four  other  types  of  movable  bridge,  one  of 
these  types  being  a  Strauss  bawule. 

This  would  lead  your  readers  to  believe  that  the  Strauss 
type  was  proposed  for  this  crossing  among  others,  and  that 
the  design  selected  was  given  preference  because  of  greater 
economy.  This,  however,  is  not  the  case.  The  Strauss  com- 
pany di<I  not  submit  a  design  for  this  crossing  and  in  fact 
did  not  know  that  the  matter  was  up  for  consideration  until 
long  afer  the  order  had  boon  placed  wth  the  American 
Bridge  Co.  and  the  plans  begun.  The  Strauss  company  was 
not  requested  to  make  any  estimates  of  quantities  or  cost  and 
furnished  no  such  estimates  and  it  is  self-evident  therefore 
that  the  article  was  in  error  and  that  the  Strauss  design 
was  not  considered  in  the  sense  of  a  cost  comparison  to 
determine  which  type  was  the  most  economical. 

The  design  selected  is  very  interesting  and  is  a  compli- 
ment to  the  excellence  of  the  heel-trunnion  principle 
embodied  in  the  Strauss  patents,  which  patenU  .seem  to 
f-mbrnre  the  Wabash  design,  but  we  believe  it  only  just  to 
us  and  to  the  heel-trunnion  type  that  it  be  clearly  under- 
stood that  a  cost  comparison  between  the  Strauss  heel 
trunnion  and  the  Wabash  bridge  has  not  yet  been  made. 
The  Strai  ss  Bastttj;  Bridge  Co.. 
J.  B.  Strauss,  President. 

Chicago,  March  17. 


748 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.   18 


Teaching  Descriptive  Geometry 

Sir — An  interesting  letter,  "Teaching  Descriptive  Geom- 
etry," appeared  in  your  issue  of  Marcii  30,  on  p.  540.  The 
direct  practical  value  of  the  science  is  well  brought  out. 

In  this  connection,  a  noteworthy  point  is  the  difference 
between  the  European  and  the  American  point-of-view.  In 
Europe,  specially  in  France,  descriptive  geometry  is  taught 
for  its  great  value  in  developing  the  power  of  making  clear 
mental  pictures  and  in  quickening  the  imagination.  In  our 
country,  the  direct  practical  use  is  stressed.  In  Europe,  it 
is  rather  the  general  educatiovxil  value  that  is  stressed. 
There  it  is  considered  that  sufficient  justification  for  teach- 
ing descriptive  geometry  lies  largely  in  the  mental  benefits 
of  the  study  itself,  a  fact  not  generally  known  elsewhere. 

J.  A.  DORST, 
Major,  Corps  of  Engineers,  U.  S.  Army. 

West  Point,  N.  Y., 
April  22. 


Defective  Roof  Truss  in  Service  Five  Years 

Sir — I  recently  cama  across  the  truss  pictured  in  the 
accompanying  sketch  and  thought  that  some  of  your  readers 
might  like  to  figure  as  to  what  held  it  up  for  the  five  years 
that  it  was  in  service.  As  can  be  seen  from  the  sketch,  all 
the  stress  in  the  bottom  chord  was  taken  by  the  middle 


TRUSS  SAGGED   8   IN.   AFTER  BOTTOM  CHORD   BROKE 

member  and  it  had  been  reduced  one  half  in  section  by  the 
hole  for  the  1-in.  rod.  Failure  finally  occurred  at  this 
point,  but  instead  of  collapsing  as  might  have  been  expected 
the  truss  sagged  about  8  in.  and  showed  no  other  signs  of 
failure  while  being  propped  and  braced. 
Baltimore,  August  Mencken. 
April  22.  

Early  Report  on  the  Hydraulic  Jump 

Sir — In  some  recent  articles  in  the  professional  journals 
the  impression  is  conveyed  that  the  principles  governing 
the  application  of  the  hydraulic  jump  as  a  means  of  absorb- 
ing high  velocities  in  water  were  first  developed  and  ap- 
plied in  the  structures  of  the  Miami  Conservancy  districts, 
subsequent  to  1916.  As  a  matter  of  history,  in  .June,  1914, 
I  submitted  to  the  Knoxville  Power  Co.  a  report  entitled 
"Studies  on  the  absorption  of  kinetic  energy  and  action  of 
water  at  the  toe  of  models  of  Cheoah  Dam,"  giving  the  re- 
sults of  six  months'  experimental  work  on  the  subject,  all 
of  which  resulted  in  definite  and  clear-cut  conclusions. 
These  conclusions  were  summarized  in  the  exact  words  of 
that  report  as  follows: 

"Practically  all  of  the  kinetic  energy  of  water  flowing  at 
high  velocities  in  open  channels  may  be  internally  absorbed 
by  directing  the  water  into  pools  of  water  exceeding  a  cer- 
tain minimum  depth  and  a  certain  minimum  length. 

"The  theoretical  minimum  depth  of  the  pool  is  given  by 
the  equation 

In  which  A  is  the  depth  of  the  water  before  entering  the 
pool  and  V,  is  the  velocity  of  the  water  at  the  same  point. 
,  This  equation  gives  the  depth  of  the  pool  above  the  same 
horizontal  datum  above  which  rf,  is  measured. 

"The  required  length  of  the  pool  is  at  least  approximately 
equal  to  the  net  velocity  head  absorbed  by  expansion  di- 
vided by  1.35.  This  ghves  the  distance  in  which  the  bottom 
velocity  is  completely  absorbed.  About  20  per  cent  should 
be  added  to  allow  for  complete  absorption  of  velocities 
above  the  bottom. 


"The  depths  and  lengths  of  the  pool  must  be  uniform. 
Wherever  V,  is  greater  than  the  value  used  in  computing 
the  depth  of  the  pool  or  the  actual  depth  of  the  pool  is 
less  than  the  computed  value,  the  probabilities  are  that  the 
velocity  will  not  be  completely  absorbed,  and  more  or  less 
agitation  will  ensue. 

"The  pool  must  be  of  the  same  width  as  the  channel  in 
which  the  water  is  flowmg  at  high  velocity  and  must  con- 
tinue at  this  width  until  the  velocity  is  completely  ab- 
sorbed. Increasing  the  width  of  the  pool  beyond  the  chan- 
nel width  does  not  gain  anything. 

"In  a  channel  of  uniform  cross-sections,  such  a  pool  may 
be  formed  by  placing  an  obstruction  at  a  sufficient  distance 
down  stream  to  permit  of  securing  the  required  pool  length. 
The  dimensions  'of  this  obstruction  must  be  such  that  the 
minimum  depth  required  may  be  obtained. 

"In  high  dams,  subject  to  high  velocities  at  the  toe,  com- 
plete absorption  of  the  high  velocities  within  the  shortest 
distance  possible,  is  desirable  to  prevent  channel  erosion  and 
turbulent  conditions  in  tail  races,  as  much  as  possible. 

"An  efficient  method  of  absorption  is  by  directing  the 
water  into  pools  having  the  minimum  depth  given  in  pre- 
ceding paragraphs. 

"The  height  of  the  lip  of  the  bucket  above  the  bottom  of 
the  pool  has  little  effect  on  the  general  efficiency  of  the  ab- 
sorption, if  the  lip  is  kept  within  the  lower  half  of  the 
pool's  depth.  The  bucket  with  the  lowest  possible  lip  will 
allow  the  least  wear  on  the  concrete  but  as  this  is  negligible 
on  a  well  designed  and  constructed  dam,  the  advantages  of 
the  highest  possible  bucket  in  decreasing  the  height  through 
which  the  water  falls  and  also  allowing  the  use  of  longer 
buckets  with  less  excavation  and  less  concrete,  may  be  con- 
sidered paramount.  The  highest  possible  position  of  the 
lip  with  present  knowledge  is  perhaps  about  half  the  depth 
of  the  pool. 

"The  required  depth  of  pool  varies  as  the  depth  on  the 
crest,  hence  the  longer  the  crest,  the  shallower  the  pool 
but  also  the  bucket  must  be  made  longer. 

"In  no  case  must  the  product  of  the  depth  and  the  square 
of  the  velocity  for  any  part  of  the  water  entering  the  pool 
exceed  the  value  of  this  quantity  used  in  computing  the 
capacity  of  the  pool. 

"For  the  same  head  on  the  crest,  arched  dams  by  in- 
creasing the  value  of  rf,  for  the  same  discharge,  require 
greater  depths  than  do  straight  dams. 

"Where  pools  of  sufficient  depth  are  not  provided,  it  is 
probable  that  the  entire  kinetic  energy  of  the  water  will 
be  expended  upon  the  channel  and  erosion  will  continue  at  a 
rapid  rate  until  a  pool  of  sufficient  depth  is  excavated  by 
the  water." 

These  principles  were  recognized  and  used  in  the  design 
of  a  number  of  overfall  dams  over  200  ft.  high,  two  of 
which — the  Narrows  Development  on  Yadkin  River  and 
Cheoah  Development  on  Little  Tennessee  River — were 
placed  in  operation  in  1917  and  1919  respectively. 

I  am  sure  that  the  idea  of  the  stilling  basin  has  been 
long  used  by  hydraulicians  on  the  basis  that  the  best  way 
to  stop  a  runaway  horse  is  to  head  him  into  a  haystack, 
and  I  believe  that  engineers  in  England  and  India  recog- 
nized the  jump  as  occurring  at  the  toe  of  many  completed 
dams,  although  its  significance  in  the  absorption  of  the 
high  overfall  velocities  does  not  appear  to  have  been  ap- 
preciated. On  the  other  hand  I  know  of  a  long  concrete 
wasteway  on  the  Strawberry  Valley  Irrigation  Project  of 
the  Reclamation  Service,  built  many  years  ago  with  a  total 
drop  of  about  90  ft.,  in  which  the  designing  engineer  skill- 
fully introduced  one  stilling  basin  half  way  down  the  slope 
and  at  the  bottom  put  in  another  and  turned  the  water 
abruptly  exactly  90  deg.  The  sides  of  this  basin  were  not 
over  six  feet  high  but  no  water  left  the  basin  except  at 
the  proper  outlet  and  the  high  velocities  at  the  entrance 
were  completely  stilled.  I  doubt  if  he  understood  theoreti- 
cally what  he  was  doing,  but  the  device  worked,  or,  as  the 
article  that  started  this  discussion  states,  "the  hydraulic 
jump  is  a  success."  Robert  F.  Ewaij). 

Pittsburgh,  Pa.,  Mar;  •"  y. 
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Fort  Worth  Flood  Highest 
on  Record 

City   Engineer   Reports  a   Stage  2  Ft. 

Higher  Than   1908  Resulting  from 

10.6   in.   Rain   in   Two    Days 

A  flood  stage  of  39  ft.  on  the  gov- 
ernment gage  was  reached  in  the 
Trinity  River  at  Fort  Worth,  Texas,  in 
the  highwater  beginning  April  25. 
This  is  2  ft.  higher  than  the  stage 
reached  in  the  1908  flood,  the  highest 
previous  high  water.  City  services 
were  interrupted  and  great  destruc- 
tion was  done  in  the  lowlands,  resulting 
from  failure  of  the  levee  system  above 
the  city,  according  to  D.  L.  Lewis,  city 
engineer. 

Fort  Worth  is  located  on  the  Trinity 
River  and  on  the  Clear  Fork  of  the 
Trinity,  the  two  streams  joining  near 
the  center  of  the  city.  The  business 
and  main  residential  districts  are  on 
high  ground,  above  flood  stage.  All 
damage  was  done  in  the  lowlands,  where 
there  is  a  considerable  dwelling-house 
district,  factories,  the  city  water  pump- 
ing and  filtration  plants,  and  the  plant 
of  the  Fort  Worth  Power  &  Light  Co. 
The  lowlands  in  and  adjacent  to  the 
city  are  protected  by  a  levee  system  on 
both  rivers,  but  owing  to  the  rapid 
rise  of  Clear  Fork  on  the  morning  of 
the  twenty-fifth  a  crevasse  occurred  at 
the  upper  end  of  the  levee  system  and 
the  flood  waters  flowed  straight  through 
the  lowlands,  producing  a  number  of 
additional  levee  breaks  which  destroyed 
the  effectiveness  of  the  system. 

Excessive  Rainfall 

Rain  began  falling  about  11  p.m.  on 
the  twenty-fourth,  and  in  six  hours,  by 
5  a.m.  of  the  twenty-fifth,  a  total  of 
7.54  in.  had  fallen.  At  9:.'?0  p.m.  rain 
began  again,  and  by  7  a.m.  of  the 
twenty-sixth  another  3.06  in.  had  fallen. 
The  cloudbur.'st  of  the  night  of  the 
twenty-fourth,  apparently  most  intense 
over  the  upper  drainage  area  of  Clear 
Fork,  produced  a  rise  of  5  ft.  per  hour, 
in  which  the  levee  system  failed.  The 
city  pumping  plant  and  filter  plant  were 
flooded  .*?  ft,  above  the  main  floor,  and 
both  plants  were  shut  down  at  7  a.m. 
on  the  twenty-fifth.  This  deprived  about 
threo-f]uartPrs  of  the  city  of  water 
-upply.  At  10  a.m.  of  the  following 
'lay  the  water  had  gone  down  to  14  in. 
below  the  fire  boxes  and  pumping  again 
■started,  but  another  rise  occurred  from 
the  rains  of  the  night  of  the  twonty- 
fifth-twenty-sixth,  and  the  pump  had 
to  be  shut  down  again  at  1 1  :.30  a.m., 
for  another  3-hr.  period.  The  pumping 
plant  wa?  equipped  with  oil  and  natural- 
gas  burners;  oil  was  used  regularly, 
but  as  the  fuel  oil-storage  tank  was 
washed  away  the  resumption  of  pump- 
ing depended  on  one  unit  equippefi  with 
gas  burners.  On  the  following  day 
^  a.m.  of  the  twenty-seventh,  the  filter 
plant  also  resumed  operation;  all  the 
Alter  beds  had  been  flooded. 


Tree  Wrecks  Steel  Bridge 

A  steel  truss  bridge  over  Sugar 
Creek  near  Washington  Court  House, 
Ohio,  was  Nvrecked  on  March  30  by  a 
large  tree  falling  on  one  of  the  trusses. 
The  bridge  was  a  county  structure.  The 
state  in  co-operation  with  the  county 
is  replacing  it  with  a  pony  truss  bridge 
of  104-ft.  span  and  new  abutments  and 
slightly  revised  alignment  to  eliminate 
danger  of  curves  at  the  approaches. 


Mississippi  Flood  Stationary 

Main  levees  are  holding  along  the 
Mississippi,  which  continues  to  be  in 
flood.  Three  breaks  in  river  levees 
have  flooded  large  areas;  one  at  Ferri- 
day.  La.,  on  the  west  bank  a  few  miles 
above  Natchez,  one  on  the  east  bank 
12  miles  below  New  Orleans  at  Poydras 
and  one  on  the  west  bank  at  Myrtle 
Grove,  35  miles  below  New  Orleans. 
The  upper  break  flooded  by  far  the 
greatest  area  of  the  three  but  the  flow 
will  for  the  most  part  reach  the  river 
again  below  the  Old  River  entrance. 
The  lower  two  breaks  will  probably 
serve  to  reduce  the  maximum  height  at 
New  Orleans. 


Portland  Cement  Specification 
Made  Standard 

According  to  recent  action  of  the 
American  Engineering  Standards  Com- 
mittee, the  A.S.T.M.  specification  for 
Portland  cement  has  been  advanced 
from  the  rank  of  tentative  to  the  rank 
of  "American  Standard."  The  form  in 
which  it  was  thus  approved  is  the  fomi 
as  revised  in  1921  by  compromise  be- 
tween the  American  Society  for  Testing 
Materials  and  the  government  interde- 
partmental committee.  Other  recent 
action  of  the  American  Engineering 
Standards  Committee  includes  approval 
as  tentative  of  the  A.S.T.M.  specifica- 
tions for  drain  tile. 


The  electric  plant  of  the  Fort  Worth 
Powor  &  Light  Co.,  at  the  junction  of 
the  livers,  was  also  shut  down.  Cur- 
rent supply,  however,  was  maintained 
by  the  high-tension  line  ronnerted  with 
the  Waco  plant.  100  miles  way,  except 
during  the  early  hours  of  the  twenty- 
sixth,  when  an  electric  storm  inter- 
rupted transmission  service.  This 
storm  also  paralyzed  the  telephone 
system. 

Mr.  Lewis  estimates  that  5.000  people 
were  driven  from  their  homes.  The 
loss  of  life  is  now  estimated  at  35. 
Many  persons  were  injured,  and  a  great 
many  families  lost  all  they  had.  Much 
damage  in  the  way  of  wa.'»houts  was 
done  to  the  steam  and  electric  rail- 
ways; nearly  all  lines  were  tied  up. 

By  good  fortune,  only  one  fire  oc- 
rurred  while  the  city  was  without  wafer. 
This  was  extinguished  by  pumping 
water  from  a  storage  tank  at  a  nearby 
ice  plant. 


AU-Embracing  Construction 
Council  Planned 

Tentative    By-Laws    Drawn    for    Body 

Giving  Equal  Representative  to 

All  Interests 

Representatives  of  all  elements  of  the 
construction  industry  except  labor  and 
the  construction  departments  of  public 
utilities  met  in  Cleveland  April  28  and 
29  and  drafted  a  set  of  by-laws  under 
which  it  is  intended  to  form  a  federa- 
tion or  conference  board  representative 
of  the  entire  construction  industry  and 
"dedicated  to  the  improvement  of  the 
service  which  the  construction  industry 
renders  to  communities,  states  and  na- 
tion." The  name  proposed  for  the  or- 
ganization is  the  American  Construc- 
tion Council. 

Origin  of  Plan 

Last  week's  meeting  is  an  outgrowth 
of  an  informal  discussion  held  in  Chi- 
cago last  month  while  the  National 
Federation  of  Construction  Industries 
was  in  session.  During  this  discussion 
there  was  expressed  by  many  interests 
the  feeling  that  an  all-embracing  and 
balanced  conference  organization  was 
needed  and  that  no  existing  body  met 
the  requirements.  The  better  part  of 
three  days  was  consumed  in  the  discus- 
sion, resulting  in  the  crystallization  of 
the  broad  lines  along  which  the  new 
body  should  be  formed.  A  committee 
was  delegated  to  draw  up  a  set  of  ten- 
tative by-laws  conforming  with  the  pre- 
vailing views,  to  set  a  date  for  a  subse- 
quent meeting  and  to  invite  through 
tne  appropriate  associations,  the  at- 
tendance of  representatives  of  _  the  ten 
major  groups  into  which  the  industry 
had  been  divided. 

The  representatives  as  appointed 
met  for  discussion  of  the  draft  in  Cleve- 
land last  week,  revised  it  and  will  now, 
through  a  steering  committee  composed 
of  the  secretaries  of  the  Federated 
American  Engineering  Societies,  the 
American  Institute  of  Architects,  the 
Building  Trades  Department  of  the 
American  Federation  of  T^abor,  the  As- 
.sociatcd  General  Contractors,  the  Na- 
tional Federation  of  Construction  In- 
dustries, and  the  National  Lumber 
Manufacturers  A.ssociation,  endeavor  to 
secure  the  adherence  of  as  many  as  pos- 
sible of  the  2ri0  as.sociations  in  the 
construction  industry  and  their  partici- 
pation through  authorized  delegates  in 
the  organizing  meeting,  to  be  held  some 
time  after  .lune  19.  The  place  of  that 
meeting  has  not  been  determined. 

Plan  of  Council 

As  outlined  in  the  tentative  by-laws 
the  industry  would  be  divided  into  ten 

f roups,  each  with  equal  voting  power, 
'rom  each  group  would  be  elected  two 
members  of  the  executive  hoard,  of 
which  the  president,  vice-president,  sec- 
retary and  treasurer  would  be  members. 
The  main  body  would  meet  in  annual 
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Government  Near  End  of  Its 
Case  in  Cement  Trial 

Evidence  in  North   American   Co.  Case 

Allowed — Government      Accountant 

Proves  Interesting  Witness 

Before  the  end  of  the  present  week 
it  is  expected  that  the  government  will 
close  its  side  of  the  case  in  the  criminal 
trial  of  cement  manufacturers  of  the 
Eastern  District  before  Federal  Judge 
Knox  in  New  York  City.  It  will  prob- 
ably take  at  least  three  weeks  for  the 
defense  to  make  its  case  and  at  present 
it  is  not  expected  that  a  verdict  will 
be  reached  much  before  the  end  of  May. 
One  of  the  popular  features  of  the  de- 
fense will  be  the  exhibition  of  moving 
pictures  showing  the  history  of  cement 
manufacturing. 

Outstanding  in  the  past  week's  evi- 
dence-taking has  been  the  allowance 
by  the  presiding  judge  of  the  introduc- 
tion as  evidence  of  the  minutes  of 
meetings  of  the  North  American  Port- 
land Cement  Co.,  a  company  organized 
in  1907  and  the  stock  of  which  was 
held  by  six  prominent  cement  concerns. 
The  company  was  organized  for  the 
purpose  of  controling  the  patent  uses 
of  a  then  new  method  of  burning 
cement  with  powdered  coal.  The  patent 
was  issued'  to  the  Alpha  Portland 
Cement  Co.  and  the  other  companies 
in  the  North  American  Company — 
Atlas,  Lehigh,  Lawrence,  American  and 
Vulcanite — were  allowed  the  use  of  the 
patent  upon  a  yearly  payment  of 
$200,000  and  a  royalty  in  addition,  based 
upon  shipments.'  The  company  was 
dissolved  by  common  consent  about  four 
years  after  its  organization,  when  some 
Western  superior  judge  decided  that 
the  patent,  though  valid,  was  not  basic. 

All  this  history  is  being  gone  into  by 
the  government  with  the  idea  in  mind 
that  some  control  of  cement  produc- 
tion and  distribution  can  be  imputed  to 
the  North  American  company,  and  that 
such  collusion,  if  proven,  will  reflect 
upon  the  present  defendants,  indicating 
a  like  disposition  to  production  re- 
striction. 

Mill  Bases  Found  Uniform 

One  of  the  most  interesting  of  the 
government  witnesses  so  far  called  was 
examined  May  1.  He  is  Walter  Lewis, 
an  accountaint  permanently  attached 
to  the  Department  of  Justice.  Mr. 
Lewis  testified  to  the  fact  that  within 
the  past  three  years  he  examined  928 
out  of  .5,000  contract  prices,  and  found, 
by  deducting  the  bag  chai-ges  and  the 
freight  rates,  that  in  9.5  per  cent  of 
the  cases  the  prices  bid  showed  an 
exact  uniformity  as  between  mill  bases 
of  competing  concerns. 

During  the  week  the  government  ex- 
amined a  number  of  purchasing  agents 
of  lai-ge  New  York  City  contractors 
who  testified  as  to  the  uniformity  of 
cement  quotations,  discount  practices, 
bag  charges  and  bag-refund  allowances. 
All  of  these  men  examined  testified  on 
cross-examination  that  they  preferred 
to  handle  their  purchases  from  dealers 
in  view  of  the  lack  of  storage  and  ware- 
house space,  particularly  where  large 
amounts  of  cement  were  to  be  needed 
for  specific  jobs.  The, government  has 
tried  to  make  a  strong  point  out  of 
the  fact  that  cement  could  be  purchased 
only  through  dealers.  The  ability  of 
dealers  to  truck  cement  to  the  job.  as 


Seattle  Contracts  for  66-Inch 
Steel  Water  Conduit 

The  contract  for  furnishing  and  lay- 
ing 16  miles  of  66-in.  water  conduit 
from  Swan  Lake  to  the  Volunteer  Park 
reservoir  (see  Engineering  News- 
Record,  Feb.  16,  p.  297)  has  been 
awarded  to  Grant,  Smith  &  Co.,  Seattle, 
for  $1,468,603.  Riveted-steel  pipe  vrill 
be  used.  For  part  riveted-steel  and  part 
wood-stave  pipe  the  same  bidder  offered 
to  do  the  work  for  $1,523,231.  The 
only  other  bid  for  the  entire  work  was 
.'?1,890,735  for  lock-bar  steel  pipe 
throughout  f'-oni  the  Puget  Sound 
Bridge  &  Dredging  Co.  There  were 
six  bids  for  material  alone  and  three 
for  ppe-laying  only.  A.  H.  Dimock  is 
city  engineer. 


Educators  Would  Ask  Industry 
To  Help  Define  Basic  Studies 

Conclusions  reached  by  the  second 
public  conference  on  commercial  engi- 
neering held  under  the  direction  of  the 
committee  on  commercial  engineering 
of  the  U.  S.  Bureau  of  Education,  at 
Pittsburgh,  May  1  and  2,  favored  the 
introduction  into  engineering  schools  of 
instruction  in  the  elements  of  com- 
merce, and  into  schools  of  conmierce, 
instruction  in  the  elements  of  engi- 
neering. These  elements  should  be 
determined,  the  conference  believed, 
after  co-operation  with  industry  to 
determine  its  requirements.  It  was 
reconmiended  also  that  study  be  di- 
rected toward  vocational  selection  and 
guidance  for  engineering  students. 

The  conference  was  under  the  gen- 
eral direction  of  Dr.  G.  L.  Swiggett, 
chairman  of  the  committee  on  com- 
mercial engineering  of  the  U.  S.  Bureau 
of  Education,  and  was  attended  by 
about  160  representative  technical  and 
commercial  educators. 

it  was  needed,  was  said  by  these 
witnesses  to  be   a   decided   advantage. 

The  government  also  introduced  as 
documentary  evidence  the  statistics  in- 
dicating the  yearly  productions  of'each 
mill  reporting  to  the  National  Asso- 
ciation as  well  as  shipments  and  stocks 
on  hand  for  the  years  1916-1920.  In- 
cluded in  these  statistics  were  ship- 
ments made  by  mills  for  other  mills 
for  the  years  1918-1920,  and  the  per- 
centage of  each  of  these  items — produc- 
tion and  shipments — to  the  production 
and  shipments  of  each  mill.  In  the 
introduction  of  such  evidence  the  gov- 
ernment sought  to  show  that  the  per- 
centage was  the  same  from  year  to  year 
and  therefore  there  was  a  definite  allo- 
cation of  business.  The  evidence  was 
introduced  through  James  W.  Allen,  a 
government  accountain  who  has  not  yet 
been  cross  examined. 

Other  documentary  evidence  intro- 
duced by  the  government  was  in  the 
form  of  Interstate  Commerce  freight 
tariffs  which  were  to  be  checked  against 
the  freight-rate  books  circulated  among 
members  of  the  Cement  Manufacturers 
Protective  Association.  It  was  charged 
by  the  government  that  there  was  an 
arbiti-ar./  variation  made  in  the  freight 
rate  books.  Selecting  25  out  of  thou- 
sands of  cases  it  was  found  that  errors 
had  crept  into  the  government  com- 
pilations as  well,  and  that  in  important 
instancs  there  was  a  variation  only  of 
a  fraction  of  a  cent. 


Building  Officials  Discuss 
Improved  Practice 

Urge    Restriction    of    Supervision    To 

Competent  Persons — Chimnty 

Ordinance  Approved 

The  collapse  of  the  Knickerbocker 
Theater  at  Washington,  D.  C,  in  Janu- 
ary of  this  year,  furnished  the  principal 
topic  of  discussion  at  the  annual  meet- 
ing of  the  Building  Officials'  Confer- 
ence, held  at  Indianapolis,  Ind.,  on 
April  25,  26  and  27.  The  cause  of  the 
collapse  was  explained  and  the  re- 
sponsibility for  it  was  discussed  (see 
E)iyh>eering  News-Record,  Mar.  30, 
1922,  p.  532),  resulting  in  the  emphatic 
reiteration  of  the  view  expressed  at  the 
Pittsburgh  meeting,  two  years  ago.  "It 
is  the  sense  of  the  Building  Officials' 
Conference  that,  for  the  better  protec- 
tion of  the  public  against  unsafe  and 
illegal  building  construction,  suitable 
legislation  should  be  enacted  by  which 
building  operations  shall  be  restricted 
to  architects,  engineers,  builders,  su- 
perintendents of  construction  or  others 
who  have  by  proper  evidence  shown 
their  ability  or  capacity  for  undertak- 
ing such  building  operations  and  on 
whom  individual  responsibility  for  the 
safe  prosecution  of  the  work  and  a  com- 
pliance with  the  laws  relating  to  build- 
ings can  be  placed." 

Building-Code  Enforcement 

Much  the  same  conclusion  was 
reached  in  the  discussion  of  "The  En- 
forcement of  Building  Code  Provi- 
sions," a  paper  read  by  J.  R.  Hesser, 
commissioner  of  inspection  of  Toledo. 
Putting  out  of  business  the  violator  of 
building  requirements  was  considered 
as  perhaps  the  most  effective  method, 
much  the  same  as  lawyers  are  disbarred 
from  practice  for  illegal  or  improper 
actions. 

A  plea  was  made  in  the  treatment  of 
"Fire-Resistive  Qualities  of  Frame 
Buildings  Protected  by  Stucco  and 
Plaster  on  Metal  Lath"  by  WTiarton 
Clay,  of  the  Associated  Metal  Lath 
Manufacturers,  for  recognition  of  such 
construction  as  suitable  within  the  fire 
limits  of  cities,  on  the  ground  that  brick 
walls  with  window  openings  do  not  af- 
ford any  greater  protection  against  ex- 
posure hazards. 

The  committee  appointed  a  year  ago 
to  consider  the  "Ideal"  wall,  (see  En- 
gineering News-Record  of  May  5,  1921, 
p.  775)  reported  and  recommended 
favorable  recognition  in  building  codes 
of  this  form  of  wall,  but  the  meeting 
refused  to  commit  itself  farther  than 
to  declare  that  such  walls  can  be 
safely  constructed. 

Other  topics  dealt  with  at  the  meet- 
ing, included  "The  Actual  Strength  of 
Brickwork'  and  Its  Relation  to  Code  Al- 
lowances," a  paper  in  which  the  use  of 
4-in.  brick  partitions  was  proposed  hy 
the  author,  William  Carver,  architect 
of  the  Common  Brick  Manufacturers' 
Association;  "Building  Code  Require- 
ments for  Concrete  Units  and  Practical 
Means  for  Their  Enforcement,"  a  paper 
by  A.  J.  R.  Curtis,  manager  of  the 
cement  products  bureau  of  the  Portland 
Cement  Association,  who  advocated  the 
licensing  of  block  manufacturers;  "Ap- 
proval of  New  Materials  of  Construc- 
tion Not  Provided  for  in  Building 
Codes,"  a  paper  by  Albert  E.  Kleinert, 
superintendent  of  buildings,  borough  of 
Brooklyn,     New     York     City,     which 

(Continued  on  O.  ^Si) 
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AU-Etnbracing  Construction 
Council  Planned 

(Continued  from  p.  t.'i9) 

session  and  at  other  times  at  the  call 
of  the  executive  board.  The  latter 
would  meet  at  least  three  times  a  year 
and  would  have  as  its  functioning  rep- 
resentative an  executive  secretary. 

Two  classes  of  membership  are  pro- 
vided —  association  and  sustaining. 
Sustaining  members  may  be  individuals, 
firms  or  corporations  interested  in  the 
industry.  Only  association  members, 
through  their  delegates,  would  have  the 
right  to  vote,  and  for  such  voting  would 
be  assigned  to  the  appropriate  group. 
The  dues  for  association  members  have 
been  fixed  at  $100  per  annum;  for  sus- 
taining members,  at  $25. 

Objects  of  the  council,  as  set  forth 
in  the  tentative  by-laws,  are  as  follows : 

"1.  To  consider  subjects  affecting  the 
general  welfare  of  the  construction  in- 
dustry and  the  service  which  it  should 
render  the  public. 

"2.  To  establish  the  standards  and 
principles  which  should  govern  the  con- 
struction industry. 

".3.  To  provide  a  medium  for  co- 
operative action  among  the  several 
groups  in  the  construction  industry." 

These  objects  are  expanded  some- 
what by  the  preamble,  which  is  as  fol- 
lows: "With  the  desire  to  place  the 
construction  industry  on  a  high  plane 
of  integrity  and  efficiency  and  to  corre- 
late the  efforts  toward  betterment  made 
by  the  existing  organizations,  all  the 
component  parts  of  the  industry  here- 
with join  in  the  formation  of  Ameri- 
can Construction  Council,  a  conference 
association  representative  of  the  whole 
industry  and  dedicated  to  the  improve- 
ment of  the  service  which  the  construc- 
tion industry  renders  to  communities, 
states  and  nation." 

Among  the  suggestions  of  work  that 
might  be  undertaken  by  the  council, 
though  not  included  in  the  by-laws,  are 
federal  legislation,  collection  of  statis-. 
tics,  study  of  seasonal  employment,  de- 
velopment of  apprenticeship  .system  in 
the  building  trades,  ethics,  building 
codes,  co-operation  with  government  de- 
partments, transportation,  publicity, 
encouragement  of  local  assemblages 
representative  of  the  whole  industry 
such  as  the  New  York  Building  Con- 
gress, elimination  of  waste,  and  co- 
operation with  the  United  States  Cham- 
ber of  Commerce. 

GROin'S 

The  following  ten  groups,  all  to  have 
equal  voting  strength,  are  provided  for 
in  the  tentative  by-laws; 

(1)  Architects;  (2)  Kngineers,  (3) 
General  Contractors;  (1)  Sub-contract- 
ors; (5)  Construction  labor;  (6)  Ma- 
terial   and    equipment    manufacturers: 

(7)  Material    and   equipment   dealers; 

(8)  Financial,  bond,  insurance  and  real 
estate  organizations;  (D)  Public  utility 
construction  departments;  (10)  Repre- 
Hentatives  of  federal,  state,  county  and 
municipal  bureaus  and  departments 
fonremcd  with  construrtion. 

The  following  engineers  and  contract- 
•TA  attended  the  mprting  last  week  :  h. 
W.  Wallacr,  Washington,  and  R.  .1. 
Mehren,  New  York,  representing  the 
Federated  American  Knginecring  So- 
cieties; W.  A.  Rogers,  Chicago,  Leonard 
C.  Wason.  Boston,  N.  F.  Hoggson,  New 
York  and  R.  C.  Marshall.  .Ir.,  repre- 
aenting  thr  Associated  General  Con- 
tractors; G.  M.  Upham,  Raleigh,  N.  C., 


Urge  $75,000,000  Road  Bond 
Issue  in  Georgia 

The  Georgia  Good  Roads  Association, 
of  Atlanta,  is  conducting  a  campaign  in 
support  of  a  proposed  $75,000,000  bond 
issue  for  highway  improvement.  It  is 
planned  to  raise  this  money  without 
any  additional  property  tax  by  retiring 
the  bond  issue,  both  as  to  interest  and 
principal,  by  motor-vehicle  license  fees 
and  a  gasoline  tax. 


New  Standard  Mechanical  Filter 
Specifications  Adopted 

At  a  recent  meeting  of  the  Associated 
Manufacturers  of  Water  Purification 
Equipment  standard  specifications  for 
pressure  filters  of  the  mechanical  type 
were  adopted.  These  include  rates  of 
filtration  for  water  for  various  pur- 
poses; standard  sizes  of  filters  for  vari- 
ous capacities,  together  with  standard 
sizes  of  pipe  connections,  minimum 
rates  of  wash  water;  and  figures  to  con- 
trol the  design  of  both  steel  and  cast- 
iron  filters  under  various  working  pres- 
sures. Copies  of  the  specifications  may 
be  obtained  from  F.  B.  Leopold,  secre- 
tary, Associated  Manufacturers  of 
Water  Purifying  Equipment,  618  Farm- 
ers' Bank  Building,  Pittsburgh,  Pa. 

Asphalt  Association  Convenes 

The  Asphalt  Association,  at  its 
annual  convention  in  New  York,  April 
12  adopted  a  resolution  embodying  the 
views  of  its  president,  J.  R.  Draney, 
urging  a  minimum  width  of  24  ft.  for 
highways  serving  large  cities  to  afford 
more  room  for  the  increasing  traffic.  "I 
have  ridden  over  more  dangerous  roads 
in  the  vicinity  of  New  York,"  said  Mr. 
Di-aney,  "than  one  will  find,  for  in- 
stance, in  the  whole  of  England." 

Other  resolutions  adopted  by  the 
convention  urged  that  President  Hard- 
ing take  such  steps  as  are  necessary 
for  the  United  States  to  become  a  mem- 
ber of  the  International  Good  Roads 
Congress;  demanded  a  reduction  in 
freight  rates  on  asphalt  and  other  road- 
builrling  materials  so  as  further  to  re- 
duce the  cost  of  highway  construction; 
and  expressed  vigorous  opposition  to  a 
tariff  on  crude  oil  in  view  of  the  fact 
that  60  per  cent  of  America's  supply  of 
asphalt  is  now  obtained  from  Mexican 
petroleum  and  in  view  of  the  further 
fact  that  asphalt  enters  not  only  into 
60  per  cent  of  the  roofing  materials 
used  in  the  United  States  but  into  prac- 
tically every  type  of  street  and  road 
paving. 

"That  American  cities  are  making 
tremendous  strides  in  street  _paving_^" 
continued  Mr.  Draney,  "is  indicated  in 
reports  from  city  engineers  which  show 
that  over  30,000,000  sq.yd.  of  asphalt 
equivalent  to  1,7.''>0  miles  of  pavement 
30  ft.  wide,  were  laid  on  city  streets  in 
1921.  About  23.000,000  sq.  yd.  were 
laid  on  statr  highways  and  the  area 
laid  on  county  and  district  roads 
brought  the  tfllal  for  1921  up  to  68,- 
non.ono  nq.yd. 

representing  the  American  Association 
of  St  lite  Highway  Officials;  and  P. 
St.. I  Wilson,  of  the  U.  S.  Bureau  of 
Public  Roads. 

R.  .!.  Russell,  the  well  known  .St. 
Louis  architect,  aited  as  chairman  of 
the  meeting  and  W.  S.  HayH,  of  Phila- 
delphia, was  secretary. 


20-Mile  Steel  Conduit  To  Cost 
Over  $4,000,000 

Spring  Valley  Co.  and    San    Francisco 

Agree  on   Additional   Supply  of 

21  m.g.d.  from  Calaveras 

Under  an  agreement  recently  made 
between  the  city  of  San  Francisco  and 
the  Spring  Valley  Water  Co.  the  com- 
pany's water  supply  is  to  be  augmented 
by  24  m.g.d.  brought  by  conduit  from  the 
Calaveras  water-shed  to  the  company's 
reservoirs  in  San  Mateo  Co.  The  new 
line  wll  be  about  20  miles  long  and 
will  consist  of  5-ft.  steel  pipe  except 
for  about  8,500  ft.  of  tunnel  and  a 
half  mile  of  submarine  line  across  the 
lower  part  of  San  Francisco  Bay.  The 
5-ft.  pipe  is  larger  than  is  required 
for  the  supply  now  to  be  brought  in 
but  is  to  be  located  on  the  Hetch 
Hetchy  aqueduct  right-of-wav  and  is 
expected  to  carry  45  m.g.d.  from  Hetch 
Hetchy  sources  at  a  later  date.  The 
city  expects  to  spend  between  $4,000,000 
and  $5,000,000  on  the  work  which  is 
to  commence  in  June.  To  deliver 
Calaveras  water  to  the  Hetch  Hetchy 
conduit  grade  line  will  require  pumping 
against  a  head  of  about  220  ft.  The 
city  is  to  pay  for  and  install  the  neces- 
sary pumping  station  and  the  company 
IS  to  pay  its  operating  costs. 

To  bring  Calaveras  water  to  the 
city's  right-of-way  the  Spring  Valley 
Co.  will  spend  about  $2,000,000  in  in- 
creasing the  height  of  the  Calaveras 
dam,  increasing  the  capacity  of  the 
Sunol  aqueduct,  and  building  "about  20.- 
000  ft.  of  new  conduit  from  Irvington  to 
the   Niles   screen  tanks. 

The  arrangement  between  the  city 
and  the  company  provides  that  the  citv 
shall  build  nad  pay  for  the  5-ft.  pipe 
and  all  necessary  structures  on  the 
Hetch  Hetchy  right-of-way  and  these 
only.  The  company  is  to  have  the  use 
of  the  line  in  return  for  the  payment 
of  5  per  cent  interest  on  the  invest- 
ment, which  payment  shall  not  exceed 
$250,000  per  year.  The  company  will 
pay  interest  during  a  construction 
period  of  not  more  than  three  years. 
Ordinary  maintenance  on  the  aqiiedurt 
is  to  be  paid  by  the  company,  while 
extraordinary  repairs  will  be  made  by 
the  city.  The  agreement  can  be  termi- 
natr-d  by  cither  party  on  three  years' 
notice. 

Santa  Fe  to  Build  Branch  Line 
(o  Los  Angeles  Harbor 

Plans  are  under  way  for  the  con- 
struction of  a  12-mile  railroad  spur 
from  the  line  of  the  At.chison.  Topeka 
&  SantT  Fe  Ry.  Co.  near  El  Segundo 
to  Wilmington,  Cal..  where  connections 
can  be  made  with  tl  •  Belt  Line  R.R. 
serving  Los  Angeles  harbor  and  which 
is  operat<'d  by  the  city  of  Los  Angeles 
No  large  terminals  will  be  constructed 
at  the  harbor,  according  to  officials  of 
the  Santa  Fe  Ry,  because  Ihese  facili- 
ties are  largely  under  city  control. 

Arrangement  has  been  made  between 
the  city  and  the  railronrl  company. 
under  which  the  construction  will  he 
handled  hy  the  .SantJi  Fe  and  Los  An- 
geles Hiirbor  Ry.  Co.  which  was  in- 
corporated for  this  purpose.  The  new 
line  will  not  involve  any  heavy  grading 
or  difficult  construction.     A  considerable 

Cortion  of  the  right-of-way  has  yet   to 
e    secured    and    no    construction    will 
start  until  this  has  been  done. 
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Kruttschnitt  Attacks  Federal 
Maintenance  of  Railroads 

Testifying  recently  before  the  Senate 
Interstate  Commerce  Committee,  now 
investigating  the  railroad  situation, 
Julius  Kruttschnitt,  chairman  of  the 
board  of  the  Southern  Pacific  Co.,  as- 
serted that  statistics  compiled  by  the 
Interstate  Commerce  Commission  show 
that  during  the  period  of  federal  con- 
trol the  director  general  of  transporta- 
tion skimped  in  the  use  of  both  ties  and 
rrils.  "In  two  years,"  said  Mr.  Krutt- 
schnitt, "cross-tie  renewals  were  32,- 
628,360  short— enough  to  lay  11,500 
miles  of  track.  Rail  renewals  were  cut 
440.230  tons — enough  to  lay  3,120  miles. 
There  was  also  a  shortage  of  1,816,15.5 
eu.yd.  of  ballast  used  in  repairs. 

"Mr.  McAdoo  tries  to  convince  him- 
self that  it  was  not  his  duty  to  put  into 
the  track  an  average  number  of  ties 
annually,  determined  by  the  test-period 
average,  in  order  to  fulfill  the  ob- 
ligations of  the  government  to  return 
the  properties  in  substantially  as  good 
repair  as  they  were  on  Jan.  1,  1918.  If 
the  federal  administration  had  dis- 
covered a  way  to  maintain  a  track  for 
two  years  on  a  28-per  cent  reduction 
annually  from  the  number  norn.ally 
used,  it  had  discovered  something  of  in- 
estimable value  to  maintenance  engi- 
neers." 

Citing  the  Louisiana  and  Texas  lines 
of  the  Southern  Pacific  system  specifi- 
cally Mr.  Kruttschnitt  charged  that  tie 
replacement  made  during  federal  con- 
trol in  those  lines  was  inadequate  both 
in  quantity  and  quality  and  that  "hun- 
dreds of  thousands  of  low-grade  ties 
were  used  in  violation  of  the  President's 
promise  and  contract  obligation." 

"The  damage  to  the  railroad  prop- 
erty," he  said  "is  continuing  until  the 
inferior  ties  are  removed,  but  as  long 
as  they  remain  in  the  tracks  the  main- 
tenance expense  is  increased  largely 
over  what  it  should  be  under  the  com- 
pany's specifications." 


Wisconsin  Road  Contracts  Show 
Lower  Prices  Than  Last  Year 

Comparing  the  contract  prices  of 
roads  in  Wisconsin  up  to  April  1,  1922, 
with  those  of  1921,  A.  R.  Hirst,  state 
highway  engineer,  in  his  quarterly  re- 
port to  J.  G.  D.  Mack,  state  chief  engi- 
neer, s.tates  that  the  total  cost  is  26 
per  cent  less  this  year.  Last  year  sur- 
facing 95.36  miles  of  road  cost  $2.77 
per  yard;  grading  323,235  cu.yd.  cost 
$1.17  per  cubic  yard;  and  clearing, 
grubbing,  culverts  and  guard  rails  cost 
$1,000  per  mile.  This  year's  figures  are 
$2.05  for  paving,  $0.81  for  grading  and 
$900  for  clearing,  grubbing,  culverts  and 
guard  rails,  making  a  mile  of  road  co.st 
$25,383,  or  $8,953  less  than  in  1921. 

Estimated  money  available  for  1922 
construction  and  maintenance  for  state 
and  county  roads  is  $26,744,000,  of 
which  $4,587,000  is  for  maintenance. 


Trenton  Also  to  Fight  State 
Water-License  Fee 

The  city  of  Trenton,  N.  J.,  has  de- 
cided to  appeal  to  the  U.  S.  Supreme 
Court  against  the  decision  of  the  New 
Jersey  courts,  upholding  the  legality  of 
the  water  tax  or  license  on  water 
diverted  from  streams  of  the  state  for 
municipal  water  supply  in  excess  of 
diversions  being  made  in  1907,  when 
the  diversions  exceed  100  gal.  per 
capita. 

The  State  Department  of  Conser- 
vation and  Development  secured  a 
judgment  for  $14,310  against  Trenton. 
The  New  Jersey  State  Court  of  Errors 
and  Appeals  on  March  6  sustained  the 
judgment. 

The  board  mentioned  has  also  a 
judgment  of  $18,104  against  Newark 
for  the  diversion  of  water,  which  also 
has  been  sustained  by  the  highest  court 
of  New  Jersey.  It  is  now  proposed  that 
the  two  cities  join  in  an  appeal  to  the 
United  States  Supreme  Court,  alleging 
,  that  Chapter  252  of  the  New  Jersey 
laws  of  1907  offends  against  Article  1, 
Section  10,  of  the  Constitution  of  the 
United  States,  which  limits  the  powers 
of  individual  states.     , 

A  note  on  the  revenue  received  from 
the  State  Water  License  in  New  Jersey 
appeared  in  Engineering  News-Record, 
April  27,  p.  702. 


American  Science  to  Have  Home 
in  Washington 

C.  L.  Walcott,  president  of  the  Na- 
tional Academy  of  Sciences,  has  an- 
nounced that  a  large  building  to  cost  in 
the  neighborhood  of  $1,300,000  is  to  be 
erected  in  Washington,  D.  C,  to  be 
used  as  a  center  for  American  science. 
The  building  will  be  the  home  of  the 
National  Academy  of  Sciences  and  the 
National  Research  Council.  In  it  in- 
vestigators from  all  parts  of  the  coun- 
try and  abroad  may  be  brought  to- 
gether   for    counsel    and    co-operation. 

The  building  will  face  the  Lincoln 
Memorial.  It  will  have  a  frontage  of 
260  ft.  The  building  is  a  gift  of  the 
Carnegie  Corporation  of  New  York 
City.  The  ground  was  bought  at  a  cost 
of  about  $200,000  through  private  dona- 
tions. The  architect  is  Bertram 
Grosvenor  Goodhue  of  New  York  City. 


Citizens  Committee  of  Engineers 
to  Advise  Town  Officer 

A  citizens  advisory  committee  of  six 
engineers  has  been  appointed  by  Dr. 
James  T.  Hanan,  town  commissioner 
of  Montclair,  N.  J.,  in  charge  of  the 
Department  of  Streets  and  Public  Im- 
provements. The  chairman  of  the  com- 
mittee is  M.  N.  Baker,  associate  editor, 
Engineering  Neivs-Recnrd.  Other  mem- 
bers are:  A.  P.  Folwell.  editor  Public 
Works;  H.  P.  Hamlin,  designing  en- 
gineer, Raymond  Concrete  Pile  Co.; 
Albert  W.  Hemphill,  a  utilities  engi- 
neer; Malcolm  McFarlane,  a  railway 
and  coal  engineer,  and  John  J.  Swan, 
of  the  Engineering  Business  Exchange. 


Reconditioning  Leviathan  Begins 

The  steamship  Leviathan  contract  for 
the  reconditioning  of  which  was  re- 
cently awarded  by  the  U.  S.  Shipping 
Board  to  the  Newport  News  Shipbuild- 
ing and  Drydock  Co.  docked  at  one  of 
the  piers  of  the  latter's  plant  at 
Newport  News,  Va.,  April  10.  Homer  L. 
Ferguson,  president  of  the  company, 
states  that  work  on  the  giant  liner 
will  start  at  once  and  that  about  1,200 
additional  men  will  be  employed  at  the 
plant  during  the  "period  of  reconstruc- 
tion. 

Neil  Christiansen  will  supervise  the 
installation  of  and  repairs  to  machin- 
ery; E.  I.  Cornbrooks  will  superintend 
the  hull  construction,  and  T.  W.  Ross 
will  have  charge  of  refitting. 


Engineering  College  Holds  Three- 
Day  School  for  City  OfiBcials 

The  school  of  engineering  of  the  Uni- 
versity of  Kansas,  Lawrence,  Kan.,  re- 
cently conducted  a  "Three-Day  School'' 
for  mayors,  city  managers,  commis- 
sioners, councilmen,  city  clerks,  health 
officers,  engineers,  superintendents  and 
operators,  the  latter  referring  par- 
ticularly to  operators  of  sewage  and 
water  treatment  plants,  for  whom 
round-table  discussions  were  held. 
There  were  a  number  of  addresses  on 
each  of  the  topics — water  purification 
and  sewage  treatment. 

Other  topics  were  municipal  admin- 
istration, city  planning,  municipal 
building  codes,  and  financing  municipal 
improvements.  Among  the  "faculty" 
of  17  speakers  were  Prof.  W.  C.  Hoad. 
University  of  Michigan;  C.  A.  Haskins, 
R.  E.  McDonnell,  W.  Kiersted,  and  E. 
B.  Black  of  Kansas  City;  Profs.  P.  F. 
Walker,  C.  C.  Williams,  W.  C.  McNown, 
and  A.  H.  Jewell  of  the  University  of 
Kansas.        

Seeks  to  Enjoin  City  Engineer 
from  Taking  Private  Work 

Unfair  competition  by  the  city  en- 
gineering department  of  South  Bend. 
Ind.,  with  other  professional  engineers 
is  charged  in  an  injunction  suit  filed 
there  recently  to  enjoin  the  city  from 
engaging  in  private  engineering  work. 
When  the  case  is  tried,  questions  will 
be  raised  as  to  a  city's  authority  to 
engage  in  private  enterprise  and  the 
decision  may  establish  a  precedent  ap- 
plicable to  all  Indiana  cities. 

The  suit  was  filed  by  Charles  W. 
Cole,  a  civil  engineer,  against  the  City 
of  South  Bend,  the  city  comptroller 
and  Frederick  Anderson,  city  engineer. 
Mr.  Cole  alleges  that  competition  of 
the  city  officer  with  professional  engi- 
neers is  unfair  because  the  prestige  of 
the  city  is  used  and  also  that  his  fees 
are  much  below  the  regular  engineering 
fees.  Some  cities  in  Indiana  have 
specifically  forbidden  their  city  engi- 
neers to  engage  in  private  work. 

Detroit  Votes  To  Acquire 
Street  Railway  System 

By  a  vote  of  82  per  cent  of  the 
ballots  cast  Detroit  electors  have  in- 
dorsed the  purchase  by  the  city  of 
the  Detroit  United  Railway's  city 
system.  A  60-per  cent  favorable  vote 
was  I'equired  fcr  a  decision. 

The  city  will  take  over  the  system 
on  May  15,  whereupon  Detroit  will 
have  the  largest  municipally-owned 
street  railway  in  the  world,  comprising 
263  miles  of  track  with  1,457  cars  and 
all  necessary  equipment. 

According  to  the  plan  of  purchase 
a  bond  issue  of  $4,000,000  has  been 
voted  of  which  $2,770,000  will  be  paid 
down  to  the  r&ilway  company  when  it 
turns  over  the  property.  The  re- 
mainder will  be  required  to  purchase 
supplies  and  materials  now  in  the 
company's  hands  and  to  provide  work- 
ing capital.  Semi-annual  payments  of 
$500,000  -sWll  be  made  by  the  city  until 
1933,  at  which  date  the  balance  of  the 
$19,850,000  purchase  price  will  come 
due.  Interest  at  the  rate  of  6  per  cent 
v.ill  be  paid  on  all  the  unpaid  balance. 
The  money  will  go  to  a  trust  company 
to  the  credit  of  mortgage  and  bond 
holders  of  the  company. 
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Large  Generator  Bursts 
at  Niagara  Plant 

On  April  20,  about  3  a.m.,  the  gen- 
arator  of  a  20,000  hp.  water-wheel  unit 
in  the  plant  of  the  Ontario  Power  Com- 
pany, at  Niagara  Falls,  Ont.,  burst, 
puttmg  out  of  commission  a  neighbor- 
ing: unit  of  similar  capacity  and  causing 
the  shut-do\TO,  on  account  of  flooding 
of  four  16,000  hp.  units.  Some  of  the 
Hying  pieces  struck  the  roof  trusses 
causing  the  failure  of  the  roof  and 
the  consequent  destruction  of  some  of 
the  auxiliary  apparatus. 

The   unit    which    burst.    No.    15,    was 
one  of  two  identical  units  installed  dur- 


753 


a  hole  in  one  of  the  casings  of  No  15 
A  piece  of  the  rotor  of  the  burst  ma- 
chine passed  through  the  roof  over 
the  main  part  of  the  plant  and  down 
again  through  the  roof,  landing  about 
loO  ft.  Irom  the  center  line  of  the 
destroyed  machine.  Fortunately  it 
struck  merely  the  base  of  one  of  the 
other  units  without  doing  any  other 
damage  than  the  punching  of  an  addi- 
tional hole  through  the  roof.  The  flood- 
ing was  due  to  the  hole  in  the  casing 
of  No.   15. 

A  thorough  investigation  of  the  ac- 
cident IS  now  being  made  by  the  en- 
gineers of  the  Ontario  Hydroelectric 
Power    Commission,    which    owns    and 


LOOKING    FROM    CLIFF    TOP    INTO    AVRRrKRD    POWEK    HOUSE    OP    ON 
TARIO  POWRR  CO.  AT  NIAGARA 


ing  the  war  and  was  located  in  an  ex- 
ten.sion  of  the  original  power  house, 
lormmg  a  separate  room  for  the  two 
machines.  Both  units  are  horizontal 
shaft  machine.',  with  two  water-wheels 
eacn.  The  se»|uence  of  event.s  is  not 
entirely  cloar,  th.-utrh  it  is  known  from 
te.stimony  of  op.r.-.tors  at  the  plant  of 
the  Canadian  Niagara  Fall.H  Power  Co.. 
with  which  the  Ontario  lines  were  tied 
in,  that  their  units  began  to  speed  up 
as  a  result  of  a  short  .irruit.  probablv 
carrying  the  Ontario  units  with  theni 
There  wa,,   only   one   man   in    the  room 

L\  ./  V'"  •,""!*"■  .'"  •'""•''^  *«  "Plain 
satisfaotonly  what  happened. 

Apparently  the  wheels  on  both  units 

in  the  extension  are  intact  except  for 


operates  the  plant,  and  the  results  will 
be   published  shortly. 

The  water-wheels  were  built  by  the 
S.  Morgan  Smith  Co.,  and  were  pur- 
rha.sed  from  the  plant  of  the  Aluminum 
Comjiany  of  America  at  Baden.  N.  C 
The  generators  were  built  by  the  Cana- 
dian-General   Klertric    Company. 

New  England  Water-Works  Men 
To  Men  at  New  Bedford 

The  New  Fiigland  Wat.T  Wurks 
A.ssmiation  will  hoM  iu  1!»22  annual 
convention  at  Nnw  Bedford,  Mas^ 
Sept.  12-15.  Frank  .1.  Gifford,  Tr,-' 
monf  Temple,  Boston.  Mass.,  is  gecre> 
tary  of  the  association. 


Chapter  Activities  Feature  of 
A.  A.  E.  Annual  Meeting 

At  the  Salt  Lake  meeting  of  the 
American  Association  of  Engineers 
June  5  6.  and  7.  a  symposium  on  chap-' 
ter  activities  will  be  one  of  the  out- 
standing features.  It  will  include  the 
tollowing  subjects:  Principles  of  chap! 
ter  success;  a  standard  chapter  consti- 
tution; how  to  rate  your  chapter  local 
civic     responsibility     and     co-ope'raL, 

ZlLlT'  ''r  '^°'''^^;  chapte^  buHe 
tins  and  news  letters;  how  to  do  chapter 
work;  obtaining  and  holding  members- 
publicity  and  public  afl'airs;  conducthig 
chapter  meetings;  selection  of  chaptef 
officers;  how  to  make  officers  functfon 

ship  interest;  how  to  assist  national 
nherl"^nf  "'  '"  '"'^^^^'^'^S  dues  and  the 
■^Of  fh  T"'^",  '"  ^''^'Pter  activities. 
mMU-  !"t"-"3'  P'-oblems  to  come  up 
piobably  the  most  vital  one  refers  to 
the  foundation  of  departments  with  n 
the  organization  to  look  out  for  the 
branches  which  represent  any  consi^! 
e  able  portion  of  the  membe.Uip.  A 
plan  for  a  greatly-e.xtended  eninlov- 
nient    service    bureau    has    been    under 

and"wHr'°"  ""''  '^'  ^°'"^  °f  directors 
and  will  come  up  for  adoption.  K  H 
ralbot,  chairman  of  the  employment 
seryic^  coinmittee  has  recommended 
that  there  be  set  aside  for  this  our 
pose  U  of  the  national  dues  independen 
of  any  division  between  chapter  and 
national  activities. 

No  Reorganization  in  Tennessee 
Highway  Department 

.^^n  error  was  made  in  the  news  item 
Wi.ch  appeared  in  the  April  20  Tssue  o^ 
this  journal,  p.  669,  stating  that  a  bHl 
reorganizing  the  Tennessee  Highway 
Department  had  been  approved  by  the 
i:^Z^6.  ""^  ---^--tion  has-been 


Senate  Passes  Relief  Bill  for 
Naval  Contractors 

After  months  of  etfort  the  Senate 
f^rM^  ''".-^"'J'  22  the  bill  providing 
for  the  relief  of  naval  contractors,  sub- 
contractors and  material  men  who  suf- 
lered  losses  as  a  result  of  the  inter- 
ference by  the  Government  with  the 
performance  of  their  contracts.  Most 
ot  the  claimants  who  will  profit  by  the 
Dill  are  small  contractors. 

In  the  great  majority  of  the  cases 
there  is  no  question  as  to  the  responsi- 
bility of  the  Government.  The  losses 
were  occasioned  during  the  war  by  thi 
action  of  Government  agencies  in  com- 
niandeenng  materials,  or  by  reason  of 
the  inability  of  contractors  to  secure 
materials  due  to  the  priority  policy  in 
the  matter  of  transportation. 

Outdoor  Exhibition  of  Sculpture 
in  Central  Park  Abandoned 

The  National  Sculpture  Society  ha" 
withdrawn  its  application  for  a  jiermit 
to  use  a  portion  of  Crnlial  Park.  New 
York  City,  for  an  exhibit  of  outdoor 
sculptural  work.  The  application  was 
strongly  opposed  by  the  New  York 
Parks  anil  Playgrounds  A<..sociation.  the 
New  York  Chapter  of  the  Society 
Landscape  Architeots.  and  other  organ 
izations  KiMorlal  coninient  on  the 
propoHal  appeared  in  Kngimering 
h<v9-Rrrnrd.  April  L'O,  p    6^fi 
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$4,000,000  for  Narrows  Tunnel 

An  appropriation  of  UfiOO.iM  for 
preliminary  work  on  the  Narrows  tun- 
nel between  Brooklyn  and  Staten  Island, 
was  voted  by  the  committee  of  the 
whole  of  the  New  York  Board  of 
Estimate  and  Apportionment  May   1. 


Tri-State  Water  and  Light  Men 
Enlarge  Field 

At  the  twelfth  annual  convention 
of  the  Tri-State  Water  &  Light  Associ- 
tion  of  the  Carolinas  and  Georgia,  held 
at  Spartanburg,  S.  C,  April  18-20,  it 
was  decided  to  enlai'ge  the  geograph- 
ical field  of  the  association  to  include 
Florida,  Alabama,  and  Tennessee. 
Action  on  a  new  name  for  the  associa- 
tion was  deferred  until  the  next 
meeting. 

The  new  president  of  the  association 
is  J.  E.  Gibson,  superintendent  and 
engineer  of  water-works,  Charleston, 
S.  C.  W.  F.  Stieglitz,  Columbia,  S.  C, 
was  re-elected  as  secretary  and  treas- 
urer. The  next  meeting  place  will  be 
selected  later. 

Among  those  discussing  the  various 
topics  presented  were  E.  L.  Filby,  sani- 
tary engineer.  South  Carolina  State 
Board  of  Health;  H.  F.  Lee,  manager, 
Carolina  Power  &  Light  Co.,  Goldsboro, 
N.  C;  and  Wilder  M.  Rich,  city  mana- 
ger of  Goldsboro.  There  was  an 
exhibit  of  water-works  appliances. 


Slate  Producers  Organize 

Organization  of  slate  producers  in 
the  United  States  into  the  National 
Slate  Association  was  effected  at  the 
Hotel  Commodore,  New  York  City, 
April  20.  The  purpose  of  the  organ- 
ization is  to  promote  uses  of  slate 
products  and  to  disseminate  genei'ally 
information  regarding  such  products. 
The  organization  was  due  largely  to  the 
efforts  of  Oliver  Bowles  of  the  U.  S. 
Bureau  of  Mines. 

The  following  executive  committee 
was  appointed  to  formulate  a  detailed 
organization:  Wm.  H.  Keenan,  Bangor, 
Pa.,  chairman;  G.  H.  Shinville,  Fair- 
haven,  Vt.;  N.  M.  Male,  Pen  Argyl, 
Pa.;  Roscoe  C.  Berlin,  Slatington,  Pa.; 
F.  C.  Sheldon,  Granville,  N.  Y.;  E.  R. 
Norton,  Granville,  N.  Y.;  G.  F.  Barnard, 
Boston,  Mass.;  A.  H.  Morrow,  Pawlet, 
Vt.,  treasurer;  and  W.  S.  Hays,  Phila- 
delphia, Pa.,  secretary. 


Abolish  Board  of  Consultants 
on  Vehicle  Tunnel 

By  resolution  of  the  New  York  and 
New  Jersey  tunnel  commissions  May  2 
the  board  of  consulting  engineers  has 
been  abolished,  but  on  the  recommenda- 
tion of  C.  M.  Holland,  chief  engineer, 
the  members  of  the  board  have  been 
reappointed  individually  as  consultants 
to  be  employed  subject  to  the  recom- 
mendation of  the  chief  engineer  on  a 
basis  of  $150  a  day.  The  consulting 
board,  members  of  which  formerly  re- 
ceived salaries  of  $10,000  each,  con- 
sisted of  Col.  William  J.  Wilgus,  chair- 
man; J.  Vipond  Davies,  John  A.  Ben- 
sel,  William  H.  Burr,  Col.  George  L. 
Watson  and  Edward  A,  Byrne.  Mr. 
Byrne  served  without  compensation;  he 
'S  chief  engineer  of  the  Department  of 
Plant  and  Structures  of  New  York  City. 


House  Passes  Federal-Aid  Bill 

( Waf!}nngton  Contspondcnce ) 

The  federal-aid  highway  bill,  recently 
agreed  upon  by  the  Committee  on  Roads 
of  the  House  of  Represer  tatives,  passed 
the  House  this  week,  with  no  amend- 
ments, by  a  vote  of  239  to  31.  The  bill 
appropriates  $65,000,000  for  federal 
aid  for  the  fiscal  year  ended  June  30, 
1923,  and  $75,000,000  for  the  fiscal  year 
ended  June  30,  1924.  In  addition  the 
bill  carries  $6,500,000  for  forest  roads. 


Francis  Made  Engineer  to  Board 
Investigating  Chippawa  Project 

Walter  J.  Francis,  of  Montreal,  has 
been  appointed  engineer  to  the  Royal 
Commission  (see  Engineering  Neivs- 
Record,  April  20,  p.  669)  recently  cre- 
ated to  investigate  the  Queenston- 
Chippawa  power-development  scheme  of 
the  Hydro-Electric  Power  Commission 
of  Ontario.  Two  of  the  five  members 
of  the  commission  are  engineers. 


Building  Officials  Discuss 
Improved  Practice 

(.Continvi  d  from  p.  750) 

brought  out  the  suggestion  that  munici- 
palities should  join  in  the  cost  of  having 
new  materials  investigated  at  labora- 
tories of  recognized  standing  through 
committees  of  their  building  officials; 
and  "Fire  Tests  of  Loaded  Timber  Col- 
umns" in  which  Theodore  P.  Laist,  of 
the  National  Lumber  Manufacturers' 
Association,  called  attention  to  the  pos- 
sibility of  more  than  doubling  the  fire 
endurance  of  Southern  pine  or  Doug- 
las fir  columns  by  adequate  protection 
against  fire  of  the  ends  of  such  columns. 

Endorsement  was  given  to  the  chim- 
ney ordinance  recently  recommended 
by  the  National  Board  of  Fire  Under- 
writers as  worthy  of  favorable  con- 
sideration in  the  preparation  of  build- 
ing codes,  and  all  similar  "efforts  to  in- 
crease through  the  advocacy  of  good 
construction,  the  safety  of  the  public 
against  fire  hazards"  were  commended. 

At  a  joint  session  with  the  Indiana 
Limestone  Quarrymen's  Association  it 
was  contended  that  the  requirements  in 
most  of  the  present  building  codes  re- 
lating to  use  of  stone,  especially  as  ash- 
lar, are  antiquated  and  have  not  been 
changed  to  meet  the  new  conditions 
prevailing  in  present-day  construction. 
New  Provisions  were  urged.  A  com- 
mittee was  appointed  for  their  study. 
After  the  meeting,  the  members  and 
delegates  visited  the  limestone  quarries 
and  mills  at  Bloomington  and  Bedford, 
Tnd.,  as  guests  of  the  association. 

Reports  were  received  from  represen- 
tatives of  the  Building  Officials'  Con- 
ference on  the  Building  Code  Commit- 
tee of  the  Department  of  Commerce, 
and  on  the  sectional  committees  of  the 
American  Engineering  Standards  Com- 
mittee, on  floor  openings,  railings  and 
toe-boards,  on  building  exits,  on  ele- 
vators, and  on  construction  work. 

The  following  officers  were  elected 
for  the  coming  year:  Rudolph  P.  Mil- 
ler, New  York,  president;  James  G. 
Houghton,  Minneapolis,,  vice-president; 
Fred  W.  Lumis,  Springfield,  (Mass.), 
secretary.  The  executive  committee 
for  the  coming  year  will  consist  of  these 
officers  and  Walter  R.  Forbush,  Newton 
(Mass.);  Matt.  S.  Shinnick,  Kansas 
City;  Frank  Burton,  Detroit;  and  H. 
E.  Plummer,  Portland,  (Ore.). 


McConnell  Returns  from  Brazil 

Ira  W.  McConnell,  vice-president  of 
Dwight  P.  Robinson  &  Co.,  engineers 
and  constructors.  New  York  City,  who 
has  been  in  Brazil  since  last  September 
in  active  charge  of  the  irrigation  work 
under  construction  for  the  Brazilian 
Government  by  his  company  in  the 
states  of  Ceara  and  Parahyba,  returned 
to  New  York  April  30.  During  the  past 
few  months  Mr.  McConnell  has  been 
in  Rio  de  Janeiro  giving  general  super- 
vision to  the  beginning  of  the  work  on 
the  Embassy  building,  being  constructed 
for  the  United  States  Government  in 
connection  with  the  Rio  Centennial  Ex- 
position. Mr.  McConnell  will  probably 
be  in  New  York  several  months  before 
returning  to  Brazil. 


Cargo  Handling  Discussed 

Economical  handling  and  storage  of 
cargoes  at  marine  terminals  was  the 
subject  of  a  meeting  held  by  the  Amer- 
ican Society  of  Mechanical  Engineers, 
in  New  York,  on  April  28.  Dr.  R.  S. 
MacElwee,  of  Georgetown  University, 
presented  a  paper  on  "  Location  of 
Warehouses  with  Relation  to  the  Han- 
dling of  Material,"  and  Francis  Lee 
Stuart,  consulting  engineer,  discussed 
the  "Rehabilitation  of  Old  Piers  to  Re- 
duce the  Cost  of  Handling."  John 
Meigs,  consulting  engineer  of  Phila- 
delphia, discussed  both  of  the  papei-s. 


Engineering  Societies 


Calendar 


Annual  Meetings 


NATIUN.AL  FIRE  PROTECTION  AS- 
.SOCIATION,  Boston.  Mass.  ;  An- 
nual Meeting.  Atlantic  City,  May 
9-11. 

NATIONAL  HIGHWAY  TRAFFIC 
ASSOCIATION.  New  York  City ; 
..Vnnual  Meeting,  New  York  City, 
May    12. 

AMERICAN  WATER  WORKS  .ASSO- 
CIATION. New  York  City;  An- 
nual Convention,  Philadelphia, 
May  15-19. 

AMERICAN  -ASSOCIATION  OF  EN- 
GINEERS, Chicago:  Annual  Con- 
vention, Salt  Lake  City,  Utah, 
June   5-7. 

AMERICAN  SOCIETY  OP  CIA'IL 
ENGINEERS.  New  York;  Annual 
Convention,  Portsmouth,  N.  H., 
June   21-22. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION, University  of  Pittsburgh  ; 
Annual  Convention,  University  of 
Illinoi.=;,    June    20-23. 


The  New  York  Section,  Am.  See.  C.E., 

will  discuss  the  need  of  regional  plan- 
ning for  the  New  York  District  at  its 
regular  monthljf  meeting.  May  17,  1922. 
Charles  D.  Norton,  first  chainnan  of  the 
plan  of  Chicago  will  open  the  discus- 
sion. 

The  Boston  Society  of  Civil  Engineers 
has  elected  the  following  officers :  Presi- 
dent, Dugald  C.  Jackson;  vice-president, 
Charles  M.  Allen;  secretary,  John  B. 
Babcock,  3rd;  treasurer,  Frank  0.  Whit- 
ney. 

The  Richmond  CHapfer,  A.  A.  E.,  has 
elected  the  following  officers:  Ptesi- 
dent,   J.   C.   Cai-penter;    vice-president, 
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E.  T.  D.  Myers,  Jr.;  secretary,  Albert  C. 
Dunn;  treasurer,  E.  E.  Davis. 


Personal  Notes 


John  S.  Doyle,  principal  assist- 
ant to  the  United  States  Engineer  in 
charge  of  the  Baltimore  harbor,  has 
been  appointed  a  major  to  command  the 
second  battalion  of  the  Three-Hundred 
and  Forty-Third  Regiment  of  Organ- 
ized Reserve  Engineers,  the  headquar- 
ters of  which  are  in  Baltimore.  The 
appointment  was  made  by  Lieut. -Col. 
R.  Keith  Compton,  of  the  regiment,  who 
is  chairman  of  the  Paving  Commission. 

Frank  H.  Clark,  formerly 
superintendent  of  motive  power  of 
the  Baltimore  &  Ohio  R.R.,  who  has 
for  the  past  two  and  a  half  years  been 
technical  advisor  to  the  Ministry  of 
Communications  of  the  Republic  of 
China,  engaged  in  motive  power  and 
equipment  standardization  work  at 
Peking  is  now  visiting  in  the  United 
States  and  is  at  present  in  New  York. 

H.  E.  B  K  (■  K  M  A  N  ha«  i-esigned 
his  position  of  assistant  engineer  in 
charge  of  the  southern  district  engi- 
neer's office  of  the  C.  M.  &  St.  P.  Ry. 
at  Chicago  to  enter  the  roofing  con- 
tracting business  as  secretary  and 
treasurer  of  the  Interstate  Roofing  & 
Supply  Co.  of  Cicero,  111. 

S.  H.  L  E  A  County  Engineer  of  Min- 
eral County,  'U'.Va.,  has  resigned  to  ac- 
cept appointment  as  district  engineer 
in  charge  of  road  construction  for  Caca- 
pon  District,  Morgan  County,  W.  Va. 

W.  H.  XORCKAUER  has  been  ap- 
pointed office  engineer  of  the  State 
Highway  Commission,  Maison  Blanche 
Annex,  New  Orleans,  succeeding  W.  F. 
Cooper,  who  was  recently  made  a  mem- 
ber of  the  newly  created  State  High- 
way Commission.  Mr.  Norckauer  was 
graduated  from  the  Louisiana  State 
University  in  1909,  and  immediately 
became  identified  with  highway  work 
in  Louisiana,  under  the  Federal  gov- 
ernment. When  the  state  highwa\ 
department  was  created  in  1911,  Mr 
Norckauer  was  retained  by  the  stat. 
authorities,  first  as  field,  then  as  di- 
trict,  and  mOre  recently  as  assistan' 
office  engineer  under  Mr.  Cooper,  whom 
he  now  succeeds. 

W.  }f.  Davis,  formerly  resident 
engineer,  West  Virginia  State  Road 
Commission,  with  headquarters  at 
Martinsburg,  W.  Va.,  was  appointed 
February  1,  1922,  maintenance  engi- 
neer. West  Virginia  State  Road  Com- 
mission, with  headquarters  at  Clarks- 
burg, W.  Va. 

R.   E.  Stoelting,  until  recently 
ity     planning     engineer,     Milwaukee, 
Wis.,  has  been  appointed  commissioner 
"f  public  works. 

AlexanderW.  Graham,  chief 
engineer  of  the  Missouri  State  High 
way  Commission  has  resigned,  elTectlvc 
May  1.  ('.  W.  Brown,  his  a.'fsiHianl. 
li'-comes  acting  rhiof  until  election. 

C.  W.  Murray,  for  many  years 
'  ity  engineer  of  Tampa,  Fla.,  was  given 
•he  title  of  director  of  public  works  and 
lublic  welfare  with  an  inr-rease  in 
.alary  when  the  city  commission  took 
office  several  months  ago  and  will  have 
charge  of  preparing  plans  for  the  city's 

|400,0mi   hsirl.or   .l..v..|nl,m..nt 


Leonard  A.  Bergman  has  been 
appointed  city  engineer,  Jamestown,N.Y. 


Business  Notes 


The  Lakewooc  Enginser 
I  N  G  Co.,  Cleveland,  Ohio,  announces 
that  the  Co  n  tractor.'  TrauING 
C  o.,  I  .N  c..  New  York,  wil  handle  their 
building  construction  ecuip.iient  exclu- 
sively. Geo.  H.  Edbrooke,  formerly 
with  the  Lakewood  Engineering  Co.  is 
sales  manager,  and  Licyd  \\  ilson  of  the 
Lakewood  Engineering  Co.  is  associated 
with  them  as  factory  repr.'sentative. 


Obituary 


Morris  A.  Talbot,  member  of 
the  engineering  firm  of  M.  A.  Talbot 
Co.,  Rome,  N.  Y.,  died  recently  in  Seat- 
tle, Wash. 

Henry  Butler  Hughes,  who 
had  been  connected  with  the  Phdadel- 
phia  Department  of  Public  Works,  spe- 
cializing in  tunnel  and  filtration  work, 
died  in  New  York  City,  April  16.  Dur- 
ing the  World  War  he  was  appointed 
senior  structural  engineer  with  the  con- 
struction division  of  the  army.  Later 
he  was  appointed  engineer  of  the  Bu- 
reau of  Mines,  which  position  he  held 
until  192U  when  he  became  connected 
with  some  of  the  municipal  work  in 
New  York  City. 


gal.  of  fuel  oil  per  hour.  The  engine 
was  designed  to  handle  the  recently- 
developed  type  of  gasoline  shovel  which 
operates  the  thrust  without  the  use  of 
an  independent  engine  mounted  on  the 
boom. 

^ongitudma;  Float  bridge  for 
Concrete  Pavement 

A  ind-operateC  floatbridge  facilitat- 
ing t  use  ot  che  longitudinal  float,  to 
elimii.  e  wavefe  and  to  increase  the 
riding  ;ualities  of  a  concrete  road,  has 
recently  been  put  on  the  market  in 
California  by  Edward  G.  Carr.  It  con- 
sists of  a  rectangular  frame  of  2  x 
i3-in.  trussed  .ross  planks  and  2  x  6-in. 
sides  .^■"ounvcv-  on  8-in.  wheels  riding 
the  side  lo-ms  A  finishing  belt  is 
attached  to  the  irame  to  rub  out  the 
marks  left  by  the  longitudinal  float. 
The  belt  is  moved  back  and  forth  in 
10-in.  strokes  by  tne  upright  lever 
shown  at  the  right.  The  lever  operates 
a  ratchet  wheel  on  the  rear  axle,  pro- 
pelling the  floatbridge  forward  2  in. 
per  sti-oke.  The  bridge  is  moved  ahead 
about  10  ft.  at  a  time,  thus  giving  a 
6-ft.  lap  of  the  longitudinal  float,  which 
is  a  light  16-ft.  straight  edge  with  plow 
handles  and  a  10-in.  float  boara.  The 
edge  of  the  float  is  not  used  to  strike 
oflf  the  concrete,  but  its  whole  bottom 
surface  is  used  to  work  down  the  high 
places. 

Operation  of  the  longitudinal  float 
for  best  results  is  a  deliberate  pull 
back  and  forth  with  a  6-to  18-in.  stroke. 
Fast  operation  is  not  desirable,  as  the 
float  then  slips  over  the  surface  of  the 
concrete  without  disturbing  more  than 
a  thin    Inyei    at   the   top,   whereas   the 


Equipment  and 
Materials 

Full  Die.sel  Engine  for  Shovel, 
Dragline  or  Crane 

An  oil  .shovel  which  will  •  use  any 
cheap  low-grade  fuel  oil  of  high  hcat- 
valuo  has  been  developed  by  the  Bucy- 
rus  Co.,  South  Milwaukee.  Wis.  The 
engine  Is  of  the  full  Diesel  type  with 
mechanical  Injection  under  constant 
pressure  and  develop.s  S.")  hp.  at  a  speed 
of  noo  r.p.m.  The  cylinders  are  8  x  lOJ 
in.  The  fuel  is  burned  in  the  cylinders 
without  the  aid  of  a  carburetor,  spark 
plug  or  outside  heating  appliances,  the 
charge  being  fired  by  the  heat  de- 
veloped by  the  compression  of  air  in 
the  cylinders  on  the  previous  stroke. 

On  test  under  winter  conditions  it  is 
•-tiitHd    thi'    fngiuf    fon«umed    1?    to    21 


suction  attending  a  slow  movement 
pulls  and  readjusts  the  concrete  to  a 
greater  depth.  To  accentuate  the  suc- 
tion the  J  X  10-in.  float  board  is  made 
of  a  fine-grained  soft  wood  soaked  in 
paraftin.  The  soft  wood  wears  even 
and  smooth,  but  does  not  polish. 
The  paraflin  keeps  out  all  the  excess 
moisture. 


Oul -of -(he-Ordinary 
Trade  Puhliradons 

Illustrated  booklets  on  the  different 
types  of  asphalt  pavement  construction 
including  sheet  asphalt,  asphallic  con- 
crete, asphalt  macailam.  asphalt  filler, 
asphalt  to  resui-fao-  worn  brick,  and 
asphaltic  road  oil,  have  been  prepared  by 
the  Texa.s  Co,  New  York.  "What 
is  Your  Highway  l'r<ibleni"  Is  the  name 
of  a  portfolio  msuf  by  this  concern 
which  gives  a  ix'sume  of  enoli  type  of 
highway  conMtruction  in  which  asphalt 
Is  used. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Contracts  for  Four  Months 
Worth  $479,000,000 

Of  This  $143,000,000  is  Total  for  April 

—$100,000,000  in  Street  and  Road 

Work    Put    Under    Contract 

Since  Jan.  1,  1922,  up  to  and  in- 
cluding April  25  there  were  put  under 
contract  throughout  the  United  States 
construction  jobs  the  total  value  of 
which  approximates  $479,000,000,  Of 
this  amount  $143,000,000  in  round 
numbers  is  the  record  for  April.  This 
total  compares  with  $688,000,000  worth 
of  work  contracted  for  during  January, 
February.  March  and  April,  1920,  and 
$332,000,000  in  1921. 

One  of  the  notable  features  in  an 
examination  of  the  contract-value  fig- 
ures is  the  fact  that  during  the  past 
four  months  approximately  $100,000,000 
worth  of  street  and  road  work  has  been 
put  under  contract.  In  actual  dollars 
this    represents   an   increase    over   the 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  IN  MARCH,  IW2 


Waterworks . 

Sewers 

Bridges 

Excavation 

New 
England 
$15,000 
32,000 
45,000 

68,000 

721,000 

2,500,000 

",806,000 

19,000 

301,000 

8,507,000 

Middle 
Atlantic 
$456,000 
942,000 
36,000 

.Southern 
$91,000 
372,000 
656,000 

151,000 

13,315,000 

680,000 

3,026,000 

441,000 

I60,000_ 

$18,892,000 

Middle 

West 

$173,000 

1,660,000 

85,000 

100,000 

6,094,000 

3,238,000 

21,387,000 

47,000 

171,000 

$32,955,000 

West  of 
Mississippi 
$349,000 
583,000 
233.000 

240.000 

4,705,000 
1,620,000 
8,734,000 

382,000 

$16,846,000 

Western 
$9,000 
207,000 
82,000 

10,000 

7,260,000 
2,288,000 
12,110,000 
1.186,000 
1.227.000 

$24,379,000 

Total 

$1,093,000 

3.796.000 

1.137.000 

569,000 

Stre'ets  and 

Roada 

Indus,  works 
Buildings.. .  . 
Fed,  gov't  wk 
Miscellaneous 

7,574,000 
6,077,000 

34,821,000 
5,594,000 

21,348.000 

$76,846,000 

39,669,000 
16,403,000 
84,884,000 
7,287.000 
23,589.000 

$178,427,000 

of  "Miscellaneous."  Though  Engineer- 
ing News-Record  in  its  Construction 
News  lists  railways  under  a  separate 
classification  there  was  practically  no 
railroad  work  done  during  1920  or  1921, 
which  fact  accounts  for  the  absence  of 
the  railway  classification  from  the 
tables  herewith. 

Another  feature  revealed  in  examin- 
ing the  contracts  let  for  April  of  1922 
is   the  fact  that   in   public-works   con- 


In  the  geographic  distribution  of  con- 
tracts let  for  the  month  of  February, 
the  heaviest  percentage  was  reported 
from  the  Middle  Atlantic,  about  30  per 
cent  of  the  work  for  the  month  being 
contracted  for  in  that  district.  The 
high  figures  for  the  Middle  Atlantic  and 
Middle  West  are  due  to  the  large 
amount  of  work  which  is  under  way  in 
New  York,  Philadelphia,  Boston,  and 
Chicago. 


Engineering  News-Record 

Construction  Cost 

Index  Number 

May,   1922    164.62 

April,  1922 164.72 

May,   1921    210.82 

Peak,  June,  1920 273.80 

1913  100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  is  practically  the  same  as  last  month,  although 
there  have  been  certain  price  adjustments.  Structurals 
are  now  sold  at  $1.60  per  100  lb.,  with  a  tendency  to- 
ward $1.70.  Cement  prices  generally  firm.  Pine  lumber 
cheaper,  but  fir  price  is  rising  with  growing  demand  and 
scarcity.  Average  hourly  rate  for  common  labor  is  42e. 
Thus,  general  construction  cost  is  23  per  cent  cheaper 
than  one  year  ago  and  40  per  cent  under  the  peak;  it 
is  65  per  cent  above  the  1913  level. 


Engineering  News-Record 
Construction  Volume 

Index  Number 

Monthly 

April,  1922  150 

March,  1922   202 

April,  1921  86 

1913    100 

Yearly 

1921   (entire  year) 88 

1920  (entire  year) 91 

1913   100 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  150  for  the  month  of  April,  and  88  for 
the  whole  of  1921,  as  against  100  for  1913.  This  means 
that  the  actua'l  volume  of  construction  in  1921  (not 
the  mere  money  value  of  the  contracts  let  that  year) 
is  12  per  cent  under  the  volume  of  construction  for  1913. 
Our  monthly  volume  number,  150  for  April,  1922,  is 
really  the  increment  of  construction,  and  indicates  the 
rate  at  which  contracts  are  being  let  as  compared  with 
1913  awards. 


corresponding  period  of  1920  and  1921 
of  13  and  28  per  cent,  respectively. 
According  to  the  rate  at  which  street 
and  road  work  is  being  contracted  tor 
at  the  present  time,  there  will  probably 
be  put  under  contract  during  the  year 
approximately  $350,000,000  worth  of 
work. 

During  April  of  1922  considerable 
activity  was  noted  in  the  number  and 
value  of  railroad  contracts  let.  In  the 
tabulations  herewith  railroad  work  is 
included  under  the  general  classification 


struction,  though  the  total  value  is  not 
remarkably  high,  there  is  indicated 
quite  a  widespread  activity  because  of 
the  number  of  small  contracts  being  let. 
The  total  value  of  contracts  let  in 
April,  1922,  represents  in  the  volume 
of  construction  done  at  least  75  per  cent 
more  work  than  was  done  in  April, 
1921.  In  actual  dollars  the  April,  1922, 
figure  exceeded  the  1921  figure  by 
$37,000,000,  though  the  April  figure  fell 
short  of  the  March,  1922,  figure  by 
about  $50,000,000. 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  IN  FEBRUARY.  19220 

New  Middle  Middle  West  of 

England  Atlantic  Southern  West  Mississippi  Western  Total 

Watcrworka         .                 ..  $87,000  $20,000  $118,000  $338,000  $89,000  $652,000 

.Sewers  240,900  410,000  1,521,000  266,000  25,000  2,462,000 

hridgea'. '.'.'.'.'.'.'.    ''.'.'.'.'.'.'..  351,000  136,000  143,000  320,000  145,000  1,095,000 

Excavation   and  „    „    . 

dredging                                8,000  291,000"  .  299,000 

Streets  and  roads              ....  673,000  2,922,000  3,034.000  1,733,000  690,000  9,052,000 

Industrial  works       1.855,000  850,000  115,000  2,847,000  440,000  300.000  6,407.000 

Buildings  .    ..      .      2,103,000  13,013,000  2,201,000  6,190,000  3,070,000  1,142,000  27,719,000 

Fed  Gov't  work.          14,000  '      158,000  482.000  200,000  854,000 

Miscellatieous..    .         122.000  1,612,000  19,000     8,000  761,000  2,522.000 

$4,094,000  $16,984,000  $6,305,000  $13,861,000  $6,466,000  $3,352,000  $51,062,000 


During  March,  as  is  indicated  by 
Table  2,  43  per  cent  of  the  work  con- 
tracted for  for  the  month  was  in  the 
Middle  Atlantic  states.  The  other 
geographical  sub-divisions  reported  the 
following  percentages  of  the  total: 
Middle  West,  19  per  cent;  Western,  14 
per  cent;  Southern,  11  per  cent;  West 
of  Mississippi,  9  per  cent,  and  New 
England  States,  4  per  cent.  The  per- 
centage, however,  for  the  Middle  At- 
lantic, as  well  as  the  total  figures  for 
March,  were  considerably  affected  by 
one  $20,000,000  contract. 

For  any  month  the  value  of  contracts 
let  as  reported  in  Engineering  Neirs- 
Record  does  not  include  any  residential 
building  except  the  construction  of 
apartment  houses.  Experience  has 
shown  that  residential  building  for  any 
month  usually  equals  the  total  contract 
value  as  reported  in  Eityineering 
News-Record.  This  would  indicate  that 
the  total  value  of  contracts  let  through- 
out the  United  States  during  the  month 
of  March  was  in  the  neighborhood  of 
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$450,000,000  and  for  the  month  of  Feb- 
ruary over  $200,000,000. 

COMP.\RISON  OF    VALUE    OF    CONTR.\CTS 

I-ET  DURING  .\PRIL,  1920.  1921,  1922 

Classification  April.  1920  April,  1921  April.  1922 

Waterworks...  $2,719,021  $3;342,150  $2,672,751 

Sewers 4,123,907  3,817,401  2,794.458 

Bridges 5,586,877  1,987,808  1,677,066 

Excavation, 

dredging 415,512  580.039  1,735,287 

Streets,  roads. .  33,340.330  31,026,312  32,991,321 

Industrial 65.879.005  9,346.586  11.558,563 

Buildings 90,776,835  51.647.900  76,037.497 

Federal  Gov't. .  4,124.269  1,186.403  676,056 

Miscellaneou.s. .  9,602.630  2,732,799  12,656,358 

Total 216.568,386  105,667,398  142,799,367 


Large  Contracts  Are  Let 
During  the  Week 

Among  this  week's  announcements 
of  contracts  awarded  in  Construction 
News,  pp.  211  to  228,  are  the  following 
large  projects: 

A  plant  addition  at  Buffalo,  N.  Y., 
to  DuPont  Eng.  Co.,  DuPont  Bldg., 
Wilmington,  Del.,  $2,000,000. 

An  apartment  house  at  Long  Island 
City,  N.  Y.,  to  Stone  &  Webster,  120 
Bway.,  New  York  City,  $1,250,000. 

A    college    at    New    York    City,    to 


Nugent  Constr.  Co.,  Inc.,  21  East  40th 
St.,  New  York  City,  $1,000,000. 

An  apartment  house  at  Philadelphia, 
Pa.,  to  Metzger,  Fisher  &  White,  Otis 
Bldg.,  $6,000,000. 

Substructure  and  superstructure  of 
Girard  St.  piers,  Nos.  3  and  5,  Phila- 
delphia, to  Triest  Contg.  Co.,  Penna 
Bldg.,  $1,959,798. 

A  theatre  at  Chicago,  111.,  to  Van 
Etten  Bros.,  11055  South  Michigan 
Ave.,  $1,500,000. 

Sewers  at  Detroit,  Mich.,  to  Bran- 
don &  Hanna,  1624  Dime  Bank  Bldg., 
$738,559. 


Labor  Rates  and  Conditions  Throughout  the  Country 


Industrial  conditions  in  the  United 
States,  particularly  in  the  building 
trades,  the  lumber,  agricultural  and 
manufacturing  industries,  have  shown 
definite  improvement  during  the  past 
month. 

Skilled  building  trades  mechanics 
have  no  difficulty  in  obtaining  employ- 
ment anywhere  throughout  the  country 
and  a  very  large  proportion  of  the  un- 
skilled common  labor  class  has  been  ab- 
sorbed by  the  iron,  steel  and  metal 
industries  and  agriculture.  Very  few 
wage  reductions  in  the  skilled  building 
trades  are  noted  in  the  21  cities  re- 
porting to  Engineering  News-Record 
for  the  month  of  April,  1922. 

UnempIoyDTent,  exclusive  of  those  in- 
volved in  the  coal,  granite,  or  textile 
strikes,  appears  to  have  reached  the 
highest  point  in  New  York  state,  with 
Pennsylvania  ranking  next  and  Mas- 
sachusetts third.  The  states  in  which 
industrial  conditions  are  at  their  best 
run  in  the  following  order:  New  Jersey, 
North  Dakota,  Ohio,  Idaho,  Utah  and 
Nebraska. 

Hoisting  engineers  were  reduced  to 
70c.  from  $1,  in  Atlanta  and  to  $1,121, 
from  $1.25  per  hr.  in  St.  Louis.  Struc- 
tural iron  workers  rates  are  quoted  at 
65c..  reduced  from  $1,  in  Atlanta  and 
at  $1.05,  down  from  $1,061  per  hr.  in 


St.  Louis.  Pile  drivers  receive  $1  as 
against  $1,064  per  hr.  in  St.  Louis.  A 
slight  reduction  in  the  common  labor 
schedule  quotes  20c.(a)30c.  as  against 
25c.@30c.  in  Montreal  and  25c.@50c.  as 
compared  with  30c.@60c.  per  hr.  in 
Pittsburgh;  bringing  the  average  com- 
mon labor  rate  to  42c.  per  hr.  through- 
out the  country. 

Although  common  labor  is  available 
at  15c.@20c.  per  hr.  in  Birmingham  and 
other  points,  the  Landis  award  of  72Jc. 
per  hr.  for  pick  and  shovel  men  still  < 
holds  good  in  Chicago,  and  in  many 
instances   a   higher   rate   is    paid. 

The  standard  scale  for  excavation 
work  is  75c.  per  hr.  in  New  York  City 
but  on  construction  projects  being 
erected  by  day  labor,  as  low  as  60c. @ 
65c.    per    hr.    is   frequently   received. 

With  an  unprecedented  construction 
boom  already  under  way,  1921  labor 
rates  still  in  effect  and  labor  efficiency 
on  the  increase.  New  York  building 
trades  show  no  tendencies  toward 
strikes.  Bricklayers  and  plasterers, 
taking  advantage  of  scarcity  in  skilled 
building  trades  mechanics  do  not  strike 
for  more  pay  but  leave  the  job  abruptly 
upon  being  offered  $1@$2  more  per 
day. 

The  current  wage  scale  in  Cincinnati 
will  remain  in  effect  until  Dec.  23,  1922 

(Higher  rates  indicated  by  -(-,  decreases  by — ) 


with  the  exiception  of  the  bricklayers. 
The  rate  of  $1.25  per  hr.  for  brick- 
flayers  runs  to  May  1.  The  union  de- 
'mands  a  continuance  of  this  scale  but 
contractors  favor  a  reduction  to  $1 
per  hour. 

Despite  the  clash  between  union  and 
non-union  mechanics,  building  opera- 
tions in  San  Francisco  continue  to  gain 
in  volume. 

Lumber  mills  in  the  Seattle  district 
are  running  full  time  with  heavy 
.crews.  The  unemployment  situation  is 
well  in  hand  and  within  the  present 
month  nearly  all  unemployed  will  have 
returned  to  work. 

Skilled  building  trades  mechanics 
practically  all  employed  in  Los  Angeles. 
Conditions  among  the  unskilled  ex- 
pected to  return  to  normal  during  this 
month. 

Scarcity  of  bricklayers  reported  in 
Pitt.sburgh ;  all  other  trades  plentiful. 

Although  the  carpenters'  wage  scale 
was  recently  cut  to  95c.  by  the  master 
builders  of  St.  Louis,  the  trade  is  now 
working  at  $1.12J  per  hr.  pending  final 
settlement  of  the  controversy. 

The  number  of  men  employed  on  con- 
struction work  in  Detroit  at  the  begrin- 
ning  of  April,  1922,  showed  an  increase 
of  approximately  15  per  cent  over  the 
preceding  month. 


Brick- 
Cities  layers 

Atlanta $0.90 

Baltimore 1  .25 

Birmingham 1  .00 

Boston 90 

Cincinnati 1.25 

ChicaRo 1.10 

Oeveland 1  04 

Dallas 1  00 

Denver —125 

Detroit 1  00 

Kansas  City 1 .07} 

Los  Angeles 1   25 

Minneapolis 1   00 

Montreal 80 

New  Oflean'!  1.00 

New  York V.25 

Pittsburgh I   30 

St.  Louii I   25 

San  Francisco I   121 

S-Jttle 1  00 

PhUidelphia I  00 


Car- 
penters 

Hoistinu 
Engineers 

Hod 
Carriers 

Pile 
Drivers 

Structural 

Iron 
Workers 

^ofninoii 
Labor 

?0.70 
.80 
.75 
.90 

-SO.  70 

.87 
.SO@I.OO 

.90 

?0.30 
.54 
.15^1.25 
.60 

$0^74' 
"  ■  .'96 

-550.65 

1   00 

1.00 

.90 

80.20 
30 
15@20 
.40 

.95 
1  00 
I  04 
1.00 
1  00 

.95 
1   10 
1  04 
1  00 
1  00 

72i 

'".'aa' 

.60 
.75®. 811 

.771 
MO 

.91 
1.00 
1  00 

.95 
1  05 
1  04 
1   00 
1.011 

.40 

.72 

.57 

.25 

.35®. SO 

80 
1  00 

.80^.90 
1.00 

.S0@.60 
.80 

1  00 

1.07i 

.60®.  80 
1.071 

.50 

I  00 
.80 

1  00 
.80 

1   121 

.65 

.871 

1  00 
.80 

,5r.}®.621 
.40®.  50 

.60 
.88 

50 
90 

.30®.  J5 
40 

.50 

80 

55 
1   00 

-.20®  30 

1,2'; 

1   25 

.871 

1  00 

1    121 

.60®.  65 

1  00 
1    12J 

1  00 
-1    12i 

.80 

.S5 

1.00 
—  1  ()0 

1  00 

—  1  05 

-2";®  50 
.15®.  40 

1  00 

80 
90 

1  00 
90 
90 

75 

70 

.75@90 

1  00 
1  00 
I  00 

1    121 

.80®  90 

90 

4  7 101  50 
50®. 60 
.250.15 
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Heavy  Bond  Sales  Last  Week 

Bond  sales  for  the  week  ending  April 
28  totaled  over  $232,000,000,  according 
to  the  weekly  summary  of  the  New 
York  Ti7nes;  the  highest  previous  one- 
week  sale  this  year  was  $150,000,000 
the  week  before.  The  $232,000,000  was 
thus  made  up:  State  and  municipal 
(U.  S.),  $59,204,000;  industrial,  $51,- 
050,000;  railroad,  $11,325,000;  utility, 
$4,500,000;  foreign,  $106,150,000,  of 
which  $100,000,000  were  5  per  cent 
Canadian  bonds  that  sold  at  par  and 
interest  within  two  hours  of  the  time 
they  were  offered. 

The  most  notable  American  sale  was 
$45,000,000,  New  York  City  4J  per  cent 
50-year  refunding  bonds,  which  sold  at 
104,  to  yield  4.06.  A  Newark,  N.  J., 
issue  of  $3,503,000  41  per  cent  1-39- 
year  improvement  bonds  sold  to  yield 
4.10. 

Of  19  state  and  municipal  offerings 
the  interest  rates  of  two  were  4i  per 
cent;  of  five,  41;  of  one,  4i;  of  six,  5 
to  5J;  and  of  five,  6  per  cent.  The  yield 
rate  of  8  of  the  19  issues  was  4i  per 
cent  or  less,  and  of  12,  4J  per  cent  or 
less. 


Production  Paragraphs 

Building  permits  issued  in  166  cities 
amounted  to  $259,508,703  in  March  com- 
pared with  $141,715,243  in  February 
and  $126,472,031  in  March,  1921.  In- 
creases in  March  over  February  varied 
from  18  to  188  per  cent,  while  increases 
over  March,  1921,  ranged  from  8  to  238 
per  cent. 

Production  and  shipments  of  lumber, 
brick,  cement  and  other  building 
materials  increased  in  March  in  re- 
sponse to  the  greater  volume  of  con- 
struction. The  marked  increase  in  the 
movement  of  enamel  sanitary  ware  is 
indicative  of  the  increase  in  building. 


Copper  exports  in  March  totaled  80,- 
853,000  lb.  showing  a  marked  gain  over 
recent  months  and  registered  the 
largest  total  for  any  month  in  nearly 
two  years.  Imports  of  both  tin  and  zinc 
were  larger.  Tin  imports  for  March  at 
15,783,000  lb.,  have  been  exceeded  only 
once  in  the  last  two  years. 

Petroleum  industry  set  new  high 
records  in  March.  Production  of  crude 
totaled  46,916,000  bbl.  compared  with 
the  previous  record  output  last  January 
of  43,141,000  bbl. 

Automobile  factories'  March  produc- 
tion totals  152,920  passenger  cars,  com- 
pared with  109,121  in  February.  Truck 
production  totaled  19,422  or  approxi- 
mately 5,000  more  than  the  February 
output. 

Iron  and  steel  export  trade  in  March 
increased  55  per  cent  over  February  and 
was  the  largest  since  March  last  year. 
Imports  of  iron  and  steel  also  increased 
2,000  tons,  with  a  total  of  14,000  tons, 
which  is  the  largest  amount  imported  in 
one  month  since  January,  1921. 

Railroad  and  steel  companies'  reports 
indicate  the  country's  business  is 
weathering  the  coal  strike  with  com- 
parative inconvenience. 


Car  Surplus  and  Freight  Loading 
Gain  in  Week 

Serviceable  surplus  cars  totaled  333,- 
393  for  the  week  ending  April  15,  ac- 
cording to  statistics  compiled  by  the 
Car  Service  Division  of  the  American 
Railway  Association.  This  is  an  in- 
crease of  73,788  cars  over  the  previous 
week,  and  the  first  gain  recorded  in 
many  months.  Of  this,  the  principal 
increase,  or  65,559  was  coal  cars,  due 
to  the  miners'  strike,  6,293  were  box 
cars  and  the  balance  miscellaneous. 

Loadings  of  revenue  freight  for  the 
week  ending  April  15  totaled  706,713 
cars,  an  increase  of  4  597  cars  over  the 
corresponding  week  in  1921. 

Decline  in  coal  and  coke  loading  due 
to  the  strike  of  the  miners  continues  to 
be  the  contributing  factor  in  the  re- 
duction in  revenue  freight  loading. 
Grain  and  grain  products  loading  de- 
clined 1,729  cars  compared  with  the 
preceding  week,  and  ore  loading  de- 
creased slightly.  Loading  of  lumber, 
merchandise  and  miscellaneous  are 
steadily  increasing. 

Generally  speaking,  revenue  freight 
loading  other  than  coal  and  coke  holds 
up  very  well.  This  average  loading 
for  the  past  three  weeks  is  on  the  basis 
of  83  per  cent  of  the  average  for  the 
three  record  weeks  in  October,  1920. 


SURPLUS  AND  SHORTAGE  STATEMENT— April  8  to  15.  1922 

. Flat  Cars . 

. —  All  Box  Cars  — . 

^  All  Coal  Cars  — 

^Tota 

1  All  Cars- 

Districts 

Surplus 

Shortage 

Surplus 

Shortage 

Surplus 

Shortage 

Surplus 

Shortagt 

Eastern 

1.510 

18,360 

37 

71,416 

95,939 

37 

.Mlegheny 

630 

13,645 

71,908 

88,551 

Pocahontas 

226 

647 

4.432 

6,272 

Southern 

2.550 

43 

8,375 

132 

13,199 

38 

28,254 

238 

Northwestern 

1,849 

25,307 

2,406 

36,372 

Central  Western.. . 

1,595 

24.275 

25 

21,461 

50 

61.413 

75 

Southwestern 

686 

9,877 

8 

3,186 

16,792 

8 

Total 

9,046 

43 

98,686 

202 

187,918 

88 

333,393 

358 

Canadian  Roads. . . 

3,600 

23,850 

2.030 

36,515 

Grand  total 

12,646 

43 

122,536 

202 

189,948 

88 

369.908 

358 

Aprils,  1922 

13,595 

40 

118,208 

185 

123,709 

114 

298,830 

349 

Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  MarJ^et 


Pig  Iron — Scarcity  of  pig  iron  causes 
advance  of  50c. @$1  in  Philadelphia  and 
$2@$3  per  ton  in  Pittsburgh;  firmer 
prices  at  Birmingham. 

Railway  Supplies — Light  rails  up  $1 
per  ton  at  Pittsburgh  mills.  Slight  ad- 
vance in  white  oak  ties  in  St.  Louis. 
Spikes  up  10  c.@15c.;  track  bolts  10c.@ 
50c.  and  section  angle  bars  90c.  per  100 
lb.,  Pittsburgh.  Larger  specifications 
for  car  materials  are  being  placed  by 
the  railroads. 

Pipe — Rise  in  pig  iron  reflected  in 
cast-iron  pipe  advances  of  $1  in  Chi- 
cago, $1.50  in  Birmingham  and  $2  per 
net  ton  in  San  Francisco.  New  York 
prices  firmer.  Big  drop  in  clay  drain 
tile  in  San  Francisco.  Sewer  pipe  also 
down  in  St.  Louis,  Seattle,  New 
Orleans,  Atlanta  and  Detroit. 

Road  and  Paving  Materials — Wood 
blocks  quoted  in  Atlanta  at  $2.30  as 
against  $2.09  per  sq.yd.  Wood  blocks, 
asphalt  and  road  oils  all  firmer  in  tone 
with  price  tendencies  upward,  induced 
by  extensive  road  building  operations. 

Sand,    Gravel   and   Crushed    Stone — 

Both  sand  and  gravel  quoted  at  $1.80 
as  against  $2  per  cu.yd.  in  Chicago, 
band,  gravel  and  crushed  stone  prices 


fairly  firm  throughout  the  country; 
crushed  slag  down  15c.  per  ton  in  Bir- 
mingham. 

Lime — Lump  finishing  lime  quoted  at 
$2.35  as  against  $2.50  in  St.  Louis  and 
at  $2.80  as  compared  with  $3  per  bbl. 
(180  lb.  net)  in  Seattle.  Prices  stable 
elsewhere. 

Structural  Material — Steel  shapes, 
plates  and  bars  quoted  at  $1.60  per  100 
lb.,  Pittsburgh.  Several  producers  quot- 
ing as  high  as  $1.70.  Rise  in  mill  price 
reflected  in  advances  of  10c.  per  100  lb. 
in  New  York  and  Chicago  warehouses. 
Structural  rivets  up  15c.  in  New  York 
and  10c.  per  100  lb.  in  Chicago.  Slight 
advance  in  vdre  nails  at  Pittsburgh 
mills.  Declines  in  prices  of  triangle 
mesh  in  New  York  and  expanded  metal 
lath  in  Chicago  warehouses.  Rise  of  $2 
per  ton  in  steel  sheets  at  Pittsburgh  re- 
sults in  similar  advances  in  San  Fran- 
cisco, St.  Louis,  Chicago  and  New  York 
warehouses. 

Brick  and  Hollow  Tile — Common 
brick.  New  York,  quoted  at  $17  per 
1,000,  wholesale;  demand  continues 
heavy  with  inadequate  supply.  Salmon 
brick  down  $2  in  St.  Louis.  Rise  in  hol- 
low tile  in  Atlanta;  decline  in  St.  Louis. 
Prices  stable  elsewhere. 

Roofing    Materials — Asphalt    roofing 


quoted  in  New  York  at  $40.50  as  against 
$47.50  and  asphalt  felt  (light)  at 
$64.50  as  compared  with  $67  per  ton, 
f.o.b.    plant. 

Lumber — Yellow  pine  down  $1  in 
Chicago  and  Douglas  fir,  $2  per  M  ft. 
in  San  Francisco.  Decline  of  $3  in 
Douglas  fir  and  hemlock  in  Los  Angeles. 
All  lumber  up  $2  in  Denver;  fir,  $1  per 
M  ft.  in  Minneapolis.  Increase  in  Den- 
ver due  to  heavy  demand  and  shortage 
at  mills.  Demand  also  increasing  in 
Seattle,  particularly  from  Eastern  sea- 
board, California  and  the  Orient. 

Piles — Average  drop  of  lie.  per  lin. 
ft.  in  pine  piles.  New  York.  Steel 
sheet  piling  up  25c.  per  100  lb.,  Pitts- 
burgh. 

Scrap— Steel,  scrap  prices  up  $1  per 
gross  ton.  New  York.  Scarcity  of  pig 
iron  inducing  furnaces  to  use  steel 
scrap. 

Manila  Rope — Advances  of  3c.  in  De- 
troit, Ic.  in  Atlanta,  IJc.  in  Seattle  and 
2Jc.  per  lb.  in  St.   Louis. 

Explosives — Slight  advances  in  dy- 
namite in  Los  Angeles  and  Seattle. 

Linseed  Oil — Raw  oil  quoted  at  91c. 
as  against  82c.@83c.  per  gal.  (5  bbl. 
lots)  one  month  ago,  in  New  York. 
Prices  tending  upward  throughout  the 
country. 
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PIG  IRON— Per  Gr 


Price  adva: 
3  Ton — Quotations  compiled 


>nces  since  last  month  are  indi 
by  The  Matthew  Addy  Co.: 

Current  One  Yeai  Ago 
CINCINNATI 

No.  2  Southern  (silicon  2.25  @  2.75) J20 .  50t  $29 .  50 

Northern  Basic !0.7S\  27  .  52 

SouthernOhioNo.  2  (silicon  1.75  @;2.2S) 20.50t  28.52 

NEW  YORK,  tidewater  delivery 

Southern  No.  2  (8iliconJ2.25I@  2.75) £6.J6t  35.26 

BIRMINGHAM 

No.  2  Foundry  (sUiccn  2.25.®  2.75) 16  50t  24.00 

PHILALiELPHIA 

Eastern  Pa,  No.' 2X,  (2.25(3  2.75  811.) 22  3«t  26  25(gi28.50* 

Virginia  No.  2  (sUicon  2.25  ^  2.75) 28  24t  28  00« 

Basic M   .'it  26.251 

GreyForge 21.00t  27.00* 

CHICAGO 

No.  2  Foundry  Local  (siUcon  1 .75  (3i  2.25) 20  OOf  24  00 

No.  2  Foundry  Southern  (silicon  2.25®  2.75)....     16. OOf  32  92 

PITTSBPRGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  VaUey  (silicon  1 .75  @  2.25) 21  9St  26  96 

Basic 21  46t  26  86 

Bessemer 21.9«t  27.00 

*F.o.b.  furnace,    t  Delivered. 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  are  per  ton  f  o  b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  100  lb.  is 
eharged  eitra: 

■ Pittsburgh 

Current 

Standard  bessemer  rails. . .  $40  00 

Standard  openhearth  rails.  40  00 

I  ight  rails.  8  to  10  lb 30  00 

Light  rails.  12  to  It  lb 30  00 

Light  rails.  25  to  45  lb 30  00 

Rerolird  Rail" 18.00 

*Per  100  lb. 


RAILWAY  TIES — For  fair-sited  orders,  the  following  prices  per  tie  hold: 

6  In.  xR  In.  7  In    i  9  In 

by  81  Ft  by  SJ  Ft 

Chirago,    White    Oak                                                    $1   35  $1   50 

Chicago,  Hardwoorl  and  Red  Oak 1 .  20  I    30 

Chicago Empty  Cell  Creosoting  (cdd'l)                    .  45  50 

San  Francisco Gieen  Douglas  Fir                       .85  I    10 

San  Francisco,  Empty  C«ll  Creosoted.  Douglas  Fir      1 .86  2  30 

St.  Louia,  While  Oak* I    10  144 

St.  I.ouis,  Red  Oak* 97  I    17 

St.  Louis  (crcoeotcd) No.  1,  $0.86:     No  2.  JO  96:     No.  4,  tl   28 

*Standard  specifications  3Bo.  per  tic  additional.    Zinc  chloride  process  27c.  per 
lie  (ulditional. 


TRACK  SrPPI.IF,S— The  foil 
burgh  for  carload  lot<«,  togetfier  with  tl 


K  prices  are  ba«e  per  100  lb   fob.     Pittn- 
wareliousc  prices  at  the  places  named: 

San     nir- 

Fran-  ming 

Chicago  St.  Louis  cifco    ham 


Sisndard  spikes,  /r*in. 

and  larger 

Trurk  hofu 

-^tamUrd  Mction  ancle 

bftfj 


PIPE 


WROCGIIT  PIPE -The  follnwing  divrounts  vs  to  iobbers  for  sarload  lots 

>n  *he  lat«^t  rittuburgb  basing  card 


Steel 
Inchas  Black 

lol 71 

2 M 

J»    to6 68 


'  to  8 
9  to  12 


BLTT  WELD 

Oalv                          Inches 

Black 

58)                             )  to  l| 

441 

LAP  WELD 

5M                     2 

55|                     HUtt 

5U                     7lol2 

3*1 
«) 

40) 

J») 
27 


ited  by  heavy  type;  declines  by  ilnlics 

BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
i  to  U 444 


70 


57  S 

58  J 


LAP  WELD.  EXTRA  STRONG,  PLAIN  ENDS 


2^0  4 66 

4ito6 65 

7to8 61 

9  to  12 55 


50  S 
54  S 
53! 
47  i 


2 40i 

2!  to  4 43t 

4}  to  6 42J 

7  to  8 35J 

9  to  12 30i 


30J 


27» 
3lt 

30» 
234 
I8J 


STEEL — From  warehoxxsea  at  the  places  named  the  following  discounts  hold 
for  steel  pipe: 

. Black   

New  York  Chicago  St.  Louii 

I  to  3  in.  butt  welded 66%  62)%  59% 

2i  to  6  in.  lap  welded 61%  59S%  56% 

Galvanised ■ 

New  York  Chicago  St.  Louis 

I  to  3  in.  butt  welded 53%  481%  45% 

2 i  to  6  in.  lap  welded 47%  45i%  42% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sail  at  list  less  10% 
Cast  iron,  standard  sixes,  3S-o%  off. 


CAST-IRON  PIPE— The  following  are  prices  per  net  ton  for  carload  lots: 

New  York 

One  San  Fran- 

Cixrrent   Year  Ago  Birmingham     Chicago   St.  I.ouis     cisco 

4in 130  80«iSl  80  $73    30  $38  50     48  10(<' 48  60  $43.70     $54  00 

6in.  andover  46  8a(.i.47  80     63   30  34  50           44.10              39  70       50  00 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra;    16-ft.  lengths,  JI  per  ton. 


CLAY  DRAIN  TILE — The  following  prices  are  per  1 000  lin.ft. : 

. New  York  ■ 

One  San 

Size,  In.                Current      Year  Ago  St.  Louis  Chicago  Francisco  Dallas 

3     »40  00         $50  00  ..  $50.00  $55  00 

4     50.00           60.00  $80  00  60  00  V> .  50  65  00 

5     80.00           90  00  80.00  97  75  84  00 

6      100  00          115.00  140  00  100.00  117.60  110  00 

8     150.00         185.00  200.00  150.00  ^li.50  181.00 


SEWER  PIPE— The  folio 


ng  prices  are  i 


New  York  Pitts-    Birming-     St. 
xe.  In  Delivered    burgh      ham        Louis 

3 $0.14  $0  087     

087     $0  08     t0.0S75 


nts  per  foot  for  carload  Iota  f.c 
San 


Boston 

Minneapolis 

Denver 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  dtlittrtd. . 

Detroit 

BalUmore  

Kansas  (ity.  Mo 

Phllatlelpbia 

•4-in  .  6-in..  9-in 


.21 
21 
.35 
.52 
67 
1.15 
I  55 

1  98 

2  64 
2  97 

4  50 

5  00 

6  55 

7  50 


1305 
.1305 

203 
.3045 
.3915 
.522 

725 

87 
I  16 
I  305 

1  885 

2  088 
2.61 

2  9725 


.10 


t.kb 
3  00 
S.i5 


Chicago 
$0  12 


54 
72 
I  00 
I  20 
I  60 
I  80 

3  75 

4  75 

5  SO 

6  00 
12 


Cisco 

Dallas 

10  12 

15 

$0  II 

18 

16) 

.21 

2S 

30 

»$ 

42 

54 

80 

90 

1.32 

i  it 

i  40' 

3  00 

3  60 

$0  105   $0  1575  $0  245  $0  4725 


.11* 


.096 
078* 

JO* 
.099 
.1225 
.15* 

105 


2275 
21* 
.1575 


.3315 
I  JS 

6870 


24 
$1  575 
2  55 
I  70 
t  31 
I  6t 
I  7SS 
1  44 

;  IS 

4  50 

1  9SS 

2  29 
2  41 

I  575 


5  23 
4  74 
5875 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  ears  8,000  gal. 
f.o.h  place  named: 


New  York.  45'^;  asphalt (at  terminal) 

Now  York.  65^,  a>phalt (at  terminal)    . . 

Now  Vrirk,  binder (at  terminal). .. 

Nsw  York,  n<ii  (at  terminal)... 

Ns»  V   >li    hriuid  asphalt    ...  (atlrtminal)    .  . 

.tt.  Loui.,  in-50"t  asphalt  <f  oh.)  Wood  hirer,  i 

Chicsao.  *n  h(r ,  a'phalt 

<^'hica«".  «.«  70- ,  a<iphalt 

Dalla-.  40  50';  ••iihalt 

Dalla>.  (.n-70'';  a-phalt 

DalU..  75-90%  a.>phaH 

.<an  Kranrisro,  binder,  per  ton 

•  Freight  $21  75  net  ton  to  Whiting.  Ind, 

1  F  o  b  1  >le,im,  Cal  Freight  to  San  Francisc.  80c  pc 


Current 

One  Year  Ago 

$0  05 

$0  07 

045 

07 

055 

.07) 

05 

.07 

.06 

.08 

N 

.04* 

OS 

.06 

051 

.061 

10 

.10 

1) 

.1) 

IS 

15 

13  OOt 

IS  00 
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ASPHALT— Prire  per  ton  in  packages  (350-lb.  bbU.  or  425-lb.  drums)  and  in 

bulk  in  carload  lots: 

Package         Bulk 

New  York  (Bayonne,  N.  J.) $25.00       $15.00 

Boston No  quotatiuns 

Chicago 24  35         18  0. 

San  Francisco  /o.ii.  r./ijicrf/.  Oleum,  Cal.  (natural) 19  50*       13  50* 

Dallas 35  00         27.00 

Seattle 28  90         

Denver 40  00 

Minneapolis I  9 ,  95 

St.  Louia  (natural) SS  35         li  00 

Baltimore 25  00         20  00 

Los  Angeles,  (If /(idOT-!/ 22  50  15.00 

Montreal 28  00         2 1   00 

Atlanta 28  00  

Detroit  (petroleum  asphalt) 25  00         19  00 

Cincmnati 32  00         28  00 

Maurer,  N.J.  (natural  asphalt) 36 ,  00         33  00 

Maurer,  N.  J. (artificial  asphalt) 22 .  00         20  00 

Philadelphia   24  .  00         I  7 .  50 

Kansas  City 28.83        22  83 

*Freight  to  San  Francisco.  80c.  per  ton. 

NOTE — Barrels  or  drums  are  optional  in  most  cities.     About  6  bbls.  to  the 
ton,  and  from  4  to  5  drums.     Rebates  of  about  $1  per  bbl.,  no  rebate  for  drums. 

PAVING  STONE— 

New  York 5-m.  granite,  28iS' 29  blocks  peisq  yd.  $130. 00  per  M 

f  About  4x8x4  dressed 3   20  sq.yd. 

at  4x8x4  common 3  00  sq.yd. 


Chicago {X 


San  Francisco. 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans. . 

Cincinnati 

St.  Louis 

Kansas  City.  . . 
Philadelphia  .  . 


Basalt  block  4x7x8 70.00  per  M 

5-:n.  granite 1 25 .  00  per  M 

Granite 2 .  00  sq.yd. 

Granite,  26J  blocks  per  sq.yd.      3  .  05  aq.;/d. 

Granite 2  ,  00  sq.yd. 

Granite 125.00  per  M 

Granite,  4x8x4 3.25  sq.yd. 

Granite 3.84@«3q.yd. 

r  4x8x4  dressed 3  .  35  sq.yd. 

[  4x8x4  common 3  .  00  sq.yd. 

No. Granite 3.95  sq.yd- 

Granite 125.00per  M. 


FLAGGING- 

N«w  York. . . . 


L6x20-i 


$0  25  sq.ft 

.  26  sq.ft. 

.26  sq.ft. 

1 .  00  lin.ft. 

.  99  lin.ft. 


CURBING — Bluestone  per  hneal  foot,  .n  .\ew  York,  costs  77c.  for  5x16  in  ,  88c. 
for  5x18  in.:  in  cargo  lots. 


WOOD  BLOCK  PAVING- 

New  York  Ulelivered) 

New  York  (delivered) 

New  York  {delivered) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louia 

Seattle 

MinneapoUs 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Detroit 

Cincinnati 

Kansas  City 

Philadelphia 


Size  of  Block      Treatment        Per  Sq.Yd. 


3  00(3,3  25 
2  50(32  75 

2  50 

3  00 
OS  market 

2   13 

2  30 
I    60 

1  80 
2,00 

3  90 

3  44 

4  50 

2  84 
3.00 
2.10 
2  15 


CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL — Price    for  cargo  or  carload   lots  to  contractor 
follows,  per  ou.yd.: 

. ■■ Gravel   ■ 

. U  In.  ^—     . i  In.  — .     . Sand- 


One 
Yea 


One 


Current       Ago  Current  Ago    Current 

New  York $1   75       $2  50  $]  75  $2  50  $1  00 

Denver 2  50         2  00  2  50  180  I    10 

Chicago 1.80         2  75  1.80  2.75  1.80 

St.  Louis,  per  (on 1.25          155  1.30  160  1.10 

Seattle 1.50         1.50  1,50  1.50  1.50 

DaUaa 2.25         3  50  2  25  4.00  2  25 

MinneapoHs 1.50        2  00  I   50  1.00 

Cincinnati 1  .87J       2  56;  187)  2. 625  143 

San  Francisco 2  25         2.50  2  25  2.50  1.50 

Boston 2  40         2  65  2  40  2  65  1   65 

New  Orleans 2  08J       2  85  2  085  ....  135 

Los  Angeles,  per  ton I.50t       1.55  I50t  145  I35t 

Atlanta,  per  ton 185         2  62!  185  ....  1    15 

■  Detroit 2  00         2  50'  2  00  2  50  2  00 

Baltimore,  per  ton I   40          I   40t  1   60  I   60t  2.00 

Montreal,  per  ton I   25         I    50t  I   50  1.75  I    25 

Birmingham,  per  ton  (Crushed  slag  used  instead  of  gravel)  1  ,25 

Philadelphia 1.50          ..  I    55  ..  I    60 

Kansas  City 2  00        3.25  2.00  3.75       I   20 

•  Fine  white  sand:  Pacific,  $4  nnr  ton:  Ottawa.  $4.50 
t  Freight  from  quarry  to  Ljs  Angele.^  is  85c.  per  ten.  and  is  included  ii 
price. 

t  Per  ou.  yd. 


One 
Year 
Ago 
$1  25 

1  60 

2  75 
1.60 
1.50 
3.00 
1.00 
I   95 

1  65 

2  00 
1.65 


CRUSHED  STONE— Price  for  cargo  or  carload  lots  fob.  city,  unless  stated 
otherwise,  is  as  follows,  per  cu.yd.: 

. M  In. Jin    . 

Current  One  Year  Ago  Current       One  Year  Ago 

New  York $1  65  $1   90(iii2  00  Jl   75  $2  15 

Chicago 1.60  2  75  160  2  75 

Si.  Louia  delivered....       1   65  2.60  1   65  2.60 

VMas,  delivered 2  73  2  80  2  73  2.80 

San  Francisco 2  25  2  50  2  25  2  50 

liostoa,  delivered 3  00«  3.00*  (del.)        3  00«  3  00*  i del. i 

Minneapobs,  cl  plant..       2  00  2  00  2  25  2  25 

Kansas  City,  a(  pto/if        2,10  2.52  2,10 

Denver 3.50  3  50 

Seattle  dWitered 3  00  3  50  idel.i  3  00  3.50  idel.) 

Atlanta 1.90*  2  50*  190* 

Cincinnati  drfiurt-frf. .  .        I    75  3  06'  1.75  3  061 

LosAneeles 1, 75*  1.75*  185*  180* 

Detroit 190*  2  00*  190*  2  00* 

Baltimore I  75*  1  75*  1  65*  1  75* 

Montreal 2  00*  2.00*  3  00*  2.10* 

Hi'mingham  deKvfred        3.20  3   10  

Phildelphia 1.70*  1.55*  

Pittsburgh 2.85  285  

Cleveland   3.25*  3.25*  

*Per  ton. 

CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 


-In. 

Youngstown  District $1 .  30 

Steubenvillc  District 1 .  40 

fronton  District 1 .  40 

Emporium,  Pa 1 ,  25 

Easton,  Catasaqua,  Pa 1  ,  00 

Birmingham,  Ala 0 .90 

Buffalo.  N,  Y,.  and  Erie,  Pa 1 .  25 

Cleveland,  Ohio 1,20 

Eastern  Pennsylvania  and  Northern 

New  Jersey 1.20 

Western  Pennsylvania ,  .  1 .  25 


J-In. 
$1.30 
1.40 
I  40 

1.25 
I  00 
1  .00 
I  25 
1   20 

1   20 


Roofing 
$2  00 
2.00 
2  00 


LIME — Warehouse  prices: 


Finishing 

New  York $  1 5 .  80®  S 1 6 , 

Chicago 18  00 

St.  Louis 

Boston 

Dallas. 

Cincinnati 

San  Francisco 

Minneapolis 

Denver 

Detroit 

Seattle  p^per  sacks 

Los  Angeles 

Baltimore 

Montreal 

Atlanta 

New  Orleans 

Philadelphia 

■280-lb.  bbl.  (net). 


Hydrated,  per  Ton 


23  20 

23  00 
25  00 
15  10 
22  00 

29  00 

24  00 
18  00 
2i  00 

30  00 
15  00 
21.00 


13.00 


2..J.5t 
3.30t 


22.00  (whiti)      l.70t 
i6.00  '.'.'.'. 


Lump,  per  Barrel 
Finishing  Common 

$3.68  $2.75(a.$3.18* 

1.40t 


3D  00 

13  00 
21  00 
12  50 
17  25 
11  50 


IS.OOt 
2.00t 
1  75t 

10  501 


3.00t 
2.50t 

12.501 
I.75T 
l.40t 
2.70t 

I7.00i 
2  75t 
3.00* 

I2.00t 

Il.OOt 
1.25t 

9' sot 


tPer  180-lb.  bbl    (net).     {Per  ton— Refund  of  10c  per  bbl. 
Minneapolis  quotes  brown  lime;     Kelly    Is.  white  is  $1.70,  Sheboygan  $1   55. 


NATURAL  CEMENT— Price  to  dealers  per  bbl.  for  500  bbl.  or  over,   f.o.b., 
exclusive  of  bags:  Current     One  Year  Ago 

Minneapolis  (Rosendale) $2.80  $2,80 

Kansas  Citv  (Ft.  Scott) 1.60  1.60 

Atlant.1  (Magnolia) 11.00  ton         1 1  00 

Cincinnati  (Utica) 177  2  75 

Boston  (Rosendale)  per  bag 80  3.00 

St.  Louis  (Carney  hydrated) 2. 10  


PORTLAND  CEMENT- 

pointa  listed  without  bf. 


New  York* $2.40 

New  York,  alongside  dock  to 

dealers 2 .  30 

Jersey  City 2.12 

Boston 2.50 

Chicago 1.97 

Pittsburgh 2.02 

Cleveland 2.26 

Detroit 2.17 

Indianapolis 2.21 

Toledo 2.20 

Milwaukee 2.18 

Duluth l.»i 

Peoria 2.08 

Cedar  Rapids 2.21 

Davenport 2.16 


-Prices  to  contractors  per  bbl.  in  carload  lots  f.o.b. 
gs.    Cash  discount  not  deducted. 

Current         One  Month  Ago  One  Year  .\go 


St.  I.ouif 

.San  Francisco 

New  Orleans 

Minneapolis 

Denver 

Seattle 

Dallas   

.Atlanta 

Cincinnati 

Los  .\ngeles 

Baltimore* 

Birmingham 

Kansas  City 

Montreal 

Philadelphia 

St,  Paul 

NOTE— Bags  lOc. 


2  20 
2.73 
3.00 
2.24 

...       2.90 

. ..       2.94 

2.25 

..       2.39 

..       2  35 

..  3.30 
2.50 
2.27 
2.40 
2  50 
2.21 
2  24 

40c.  per  bbl.; 


2.00 
2.12 
2.50 
1.94 
2.02 
2.26 
2.17 
2.21 
2.20 
2.13 
1.95 
1.98 
2.11 
2.06 
2  20 
2.73 
3.20 
2  24 
2.90 
2.94 
2  40 
2.39 
2.32 
'3.30 
2. SO 
2.27 
2.40 
2.  SO* 
2.21 
2  24 


2.35 

2.67* 

2.62 

2.17 

2.17 

2.43 

2.43 

2  43 

2.49 

2  39 

2.10 

2.45 

2.51 

2.47 

2  80 

2  63 

2  96 

2  41 

2  82 

3  03 
2  15 
2  70 

2  57 

3  85 


2.41 


Current  mill-prices  per  barrel  in  carload  lots, 
Buffington.  Inil 


d.  Pa. 

Steelton,  Minn 
Fordwick,  Va. 
Mitchell,  Ind.. 
LaSalle,  111.  .  . 
I  .la 


I  75 
I  75 
1.95 


*belivered  by  truck  at  site  of  work. 


thout  bags;  to  contractors: 

n  City,  la »1.»5 

Hudson,  N.  Y l-'O 

Leeds,  Ala l.« 

Hannibal.  Mo 1-85 

Lehigh  Valley  District I  •  70 

Kingsport,  Tenn I. '5 

Richard  City,  Tenn I." 
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TRIANGLE  MESH— Price  per  100  sq.ft.  in  carload  Iota: 

PLAIN  4-INCH  BY  4-INCH  MESH 


Weight  in 
Style     Pounds  per 
Number     100  sq.ft. 
032  22 


049 
068 
093 


395 


160 


Pitts- 
burgh. 
Mill 
{0  68 
87 
I  05 
I  35 
I  65 

1  97 

2  26 

2  99 

3  45 

4  00 
4  64 


3  81 
3  31 
i  2o 
i  90 
.69 


0J6P 
053P 
072P 
097P 
049R 
067R 
089R 
In  rolls   I6-.  20 


e  SO 

PAVING 

$0,75 
1  OS 
1  29 
1.67 

1  at 


Chicago 

JO  76 

98 

I    18 

1    52 

1  87 

2  23 

2  56 

3  38 

3  90 

4  52 

5  20 


Dallas 

$1    15 

I   46 

1  80 

2  30 

2  86 

3  40 
3  93 
5  15 


8  00 

}0  88 
1   24 

1  57 

2  02 
1   24 

1  57 

2  02 


Jl  15 
I  48 
I  80 


,  28-,  32-,  36-,  40-.  44-.  48-.  52-,  and  56-in.  wide  and  in 
I50-,  200-  and  300-ft.  lengths  Galvaniicd  is  about  15%  higher.  Site  of  roll 
carried  in  New  Yurk  wareho^jses.  48  in  wide  «  150  ft.  long,  or  600  sq.  It. 


are  as  louows:  g^  g^^^ 

Gage  Weight     'New  York      Chicago  Louis  Francisco  Dallas 

27BB  2.3  $21  20  $S0  39  $21    25  $23  87  $25  50 

26BB  2.5  22  65  SS  00  22  75  26  21  27  56 

25BB  3.0  25  30  27   10  .  30.71 

24BB  3  4  27  10  S6  33  29  25  27  90  33  16 

22PO  4.33  31    75  3100  31  75  35.10 

*  Price  to  contractors  at  warehouse  or  delivered  on  job  in  Manhattan,  Bronx 
or  Brooklyn. 

BARS.  CONCRETE  REINFORCING — Current  quoUtioni  per  100  lb.: 


Inches 
)  and  larger 
I  and  larger 
I  and  larger 
i  and  larger 
i  and  larger 


Pitts- 
burgh 
Mill 

n  GO 

1  S5 
1  70 

1  SS 

2  10 


$1  60 

1  65 

1  65 

1  70 

1  70 


York    Chicago 
$2  M     $2  38 


2  43 
2  48 

2  E3 
2  88 

ludes  15c  charge  for  cutting  to  lengths  of  2  ft 
Twixted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
ROLLED  FROM  RAILS 


2  53 
2  S8 

2  S3 
2  S8 


St. 
Louis 
$-»  4?» 

s  sn 

:  7H 

!  97i 
id  over. 


Dallas 
$3  50 
3  55 
3  60 

3  75 

4  00 


$2  55 

2  60 
2  65 
2  80 
3.05 


Chicago 
I  and  larger  81  CO 
I  in 1  S5 

i 1  70 


St. 

«2°"25 
2  30 


Chicago 
$1  >S 
2  10 


Louis 

Dalla 

$!  60 

$3  50 

2  75 

3  75 

BRICK— Contr  actors 


New  York  (del.) 
New  York  (at  dock) . . 

Chicago 

St.  Ixniis.  salmon. 
Denver,  salmon  ... 

Dallas 

SiiD  Franci?co  

Los  Angelw*  

Boxton  (del)   

Minneapolis  (del.) . . 

Kansas  City 

Seattle 

Cincinnati 

Montreal  (del) 

Detroit  (del.)   . . 

Baltimore  (del.) 

AtlanU   

New  Orleans 

Birmingham    . . 
Philadelphia 
Pittsburgh  id'l  i 

•  For  paving  bUyk" 
fob,  plant.  llnllimoTe 


price  per  1,000  in  cargo 

. Common 

One         One  Year 
Current     Month  Ago      .\go 
20  40  $19.40(219,90  $18  40 
17  00      16  00@16   50    15  00 

11  00  II  00  12  00 
n  on           16  00  15  00 

12  00  12  00  14  00 
1115  II  15  16  00 
15  00           15  00            18  00 

15  00  15  00  15  00 

16  00  16  00  21  75 
15  00  15  00  18(S.20 
14  50     14  50     20  00 

14  00     14  00     19  00 

15  00     15  00     20  00 

16  00  16  00  18  00 
16  50  16  50  18  00 
20  00     20  00    20(0,25 

9  OO  9  00  12  00 
12  50  12  50  17  50 
9  50     9  50    

16  00  16.00         

17  50 

})>»i3  and  )|>8)i4  respectively. 


r  carload  lots  ia  u  follows: 


—  Paving  Block  — • 
3-inch*  4-inch* 
$44  50t     $49  50t 


(not  used) 
46  sot       52  60t 
..         43  00 


41   00         36  50 

6S  00 

.J«  sn        39   50 

36  OOt        ..      .. 


HOLLOW  TILE  — Price  per  block  in  carload  lota  to 
ing  tile. 

New  York  — - 

Current         One 


on             Year 

Chi-        Phila- 

Trurk**         Ago 

rngo       drlphia 

4il2ilZ.       $0  III20  $U  1895 

to  0821      $0  095 

6x12x12. ..         16670         2526 

0950 

fal2xl2...         20840       . 

1295           175 

10x12x12 

1584 

12x12x12 

1811           255 

*  5  per.  off  for  cash. 

4il2>l2 

Bfl-toti 

10  94 

Minneapoli*  (f  o  b.  oat«) 

0672 

Mi-n-apoli»  (delivarcd)    

0752 

K»r.>a.City 

085 

contractor  for  boll 


San 
,«t  Fran- 

$in  nn3!i  $0  108 


Il.r.vcT. 


I>n«  Angelm  factory. 

NewOrlwin. 

DMrnit  (dabverad) . . 

Montreal 

Rsliimora 

AllanU 

r»»11iui 

I^inningham      .    . ,  .  . 
fitubiirah  idel  ) 


12 
095 
12 
070 
.09S 


10  17890 
21050 
27370 

I2il2t12 

$0  244 

.168 


225 

ao 
J» 


STRUCTURAL  MATERIAL — Following  are  ba^e  prices  f.  o.  b.  mill.  Pittsburgh 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehotises  at  places 
named:  Bir- 

Pitts-       ming-  San 

burgh,       ham      New  St.         Chi-      Fran- 

Mill         Mill     York    Dallas     Louis       cago       cisoo 

Beams.  3to  ISin 1.60        $1.65  $2.58  $4.00     |2.57i     $2  48    $3.10 

(Channel.  3  to  15  in.  .   .       l.GO  1.65     2  58     4  00       2  57)       2.48      3  10 

Angles,  3  to  6  in.,  \  in. 

thick ISO  1.65     2  58     4  00       2.57J       2.48      3  10 

Tees,  3  in.  and  larger...       1.60  1.65     2  58     4.00      2.57}       2  48       3.10 

Pbtee 1.60  1. 65    2  58    4  00      2.S7i       2  48      3.10 


RIVETS — The  following  quotations  are  per  1001b.: 
STRUCTURAL 

Warehouse  - 


8aa  Fraseiaco,  PUMWpUa  aad  N«w  York  qiM>U  on  boDow  pwtlUoe  lite. 


-—  New  York  -^ 

Pittsbargh.  Current      One  Chi- 

Mill                         Yr.  Ago  cago 

i  in.  and  larger  $2.10(^2.25  $3  50     $4  65  S3  10 

CONE  HEAD  BOILER 

i  in  andlarger  2  20@2.35      3. SO      4  73  3  20 

iandH 2.35(!S2.S0      3.7S      4  90  3  35 

land  A 2  G0@2.75      4  00      5   15  3  SO 


St. 
Louis 
$3  091 


San 
Fran- 
cisco 
$4  50 


3.131 

4.60 

5  65 

3  35! 

4  75 

5  80 

3  59) 

5  00 

6.05 

.  take  an  extra  of  50c.    Lengths  between  I  in.  and  2  i 


NAILS — ^The  following  quotations  are  per  keg  from  warehouse: 

Pittsburgh, 
MUl 
Wire S2.40@2.S0 

Cut 2  25 


Chicago  Francisco  Dallas 
#3  15  $3  90  $5  00 
5.80  5  90  7  75 


St.  Mon- 

Louis          treal 

%3.SS         $4  95 

5  00 


PREPARED  ROOFINGS — Standard  grade  rubbered  surface.  compleU  with 
nails  and  cement,  costs  per  square  as  follows; 


No.  1  grade.. 
No.  2  grade.. 


-New  York  - 
^Ply 

l.c.l. 
$2  45 
2  10 


J-Ply 


l-Ply 


$1    90 


Philadelphia -* 

2-Ply  J-Ply 

l.c.l.  1.0.1. 

$2  35  $2  80 

2  00  2  40 


l-Ply 

I.C.I. 

$2  00  $2  45  $2.90 

.1.80  2  10  2  50 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per  roll 
in  carload  lot*,  and  $2.20  for  smaller  quantitie.'^  f  .o.b.  Philadelphia. 

Shingles,  red  and  green  slate  finish,  cost  $5.50  per  square  in  carloads;    $5.75  in 
amaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  fob.  New  York: 

Tar  felt  1 14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  9q.lt $2.00 

Tar  pitrh  lin  400-lb,  bhl).  per  lOOlb     I    60 

Asphalt  roofing  (in  barrels),  per  ton.  fob.  plant* 4"*" 

Asphalt  felt  (light),  per  ton.  fob.  plant* «4.«0 

Asphalt  felt  (heavy) ,  per  ton,  f  .o.b.  plant* 68 .  50 

*  Delivered  in  MetropoUtan  Dist.,  $3,00  additional. 


SHBEl'S — (Quotations  are  per  100  lb.  in  various  cities  from  warehouaa  also  tha 

base  quotations  from  mill: 

PitUsburgfa,  San 

Large                 St  Fran-  New 

Blue  Annealed                   Mill  Lof  I  oui.  Chicago  ci-m  York 

Nolo $2  40  $3  62)  $3  38  $4  U  $3  38 

No.  12 2  45            3  S7i  3  43  4  20  143 

No.  14 ISO            3  72!  3  48  4  25  i  i» 

No.  16 a  70            1121  3  58  4  35  3  SS 

Black 

•No.    18  and  20 100            370  410  5  45  4  05 

*No.    22  and  24 »  OS               1  85  4  15  5  50  4   10 

•No    26            810              400  420  5  55  4U 

•No.  28        ; 115            410  430  5S5  425 

Galvanised 

Nolo IIS            4  10  4  30  4.21 

No    12     1  2S              4  40  4  40  S  M  4  IS 

No    14                                             1  25               4  40  4  40  5  SO  4   IS 

No.    17  to  21. '.....'...        8   55              4   SO  4   70  S  »0  4   8$ 

No.22and24 8  70             4  85  4  85  SOS  4  80 

•No.25and2t 8  85             5  00  S  00  «M  4  »S 

•Noll *"            **•  *" 

•For  paint/vl  corTugatMl  .heel.  »<ld  30^   per  1.000  lb  for  5  to  28  gage;   25c.  for 
1 9  to  24  gagw  for  galvanised  corrugatol  •beet,  add  1 5r..  all  gage*. 


LINSEED  OIL — Thane  price,  are  per  gallon: 
. New  York 


r,h»rT.1(5bbl  loU) 


Carrmt 


Chicago • 

One 
Current       Year  Ago 
fO  90  10  68 
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WHITE  AND  RED  LEAD— Base  price  in  cents  per  pound: 

■ Red White 

Current                     I  Year  Ago           Current  Yr.  Ago 

Dry  Dry 

Dry         In  Oil          Drv         In  Oil        In  Oil  In  Oil 

lOO-lb.kcg 12.25         13  75          13  00          14  50         12  25  13  00 

25  and  50-lb.  kegs. .  12  50         14  00         13  25         14  75         12  50  13  25 

12!-lb.  keg 12  75          14  25          13  50          15  00          12  75  13   50 

5-lb.  cans 15  25          16  75          16  00          17  50         15  25  16  00 

1-lb.  cans 17  25         18  75         18  00         19  50         17  25  18  00 


LUMBER 

vholesale  to  dealers  in  carload  lots,  f.o.b. 


San  Francisco — Prices  of  rough  Douglas  fir  Nc 

dealers  at  yards.     To  contractors,  $2  per  M  ft.  additional. 

6-8  and            10-16-18and  22  and 

12  Ft.                    20  Ft.  24  Ft. 

3x3  and  4 i2!,  no                iU  00  i25  00 

3x6and8 SB. 00                   25.00  S6-00 

4x4-6and8 SSOO                  S6.00  27.00 

3xl0andl2 25.00                   26  00  27.00 

3x14 29.00                   SO. 00  SI  00 

4xl0andl2 25  00                  26  00  S7.00 

il4 29.00                    30.00  SI. 00 

24  Ft.  and  Under         25  to  32  Ft. 

6x10 $27  00  iSO.OO 

6x14 i9.no  St. 00 

8x10 27.00  SO  $0 

8x14 29.00  S2.00 


1  carload  lots  to 


25  to  32  Ft. 
$J6  00 
31.00 
33.00 
33.00 
33.00 
31.00 
S3  00 

33  to  40  Ft 
t-iS.OO 
Si.  00 
32.00 
Si.  00 


New  York,  Chicajlo,  St.  Louis  an-i  Detroit — Wholesale  prices  to  dealers  of 
long  leaf  yellow  pine. 

■  New  Y^ork* 


3x  4  to  8x8  . . 
3xlOto  10x10 
3x12  to  12x12 
3x14  to  14x14 
3x16  to  16x16 
3x18  to  18x18 
4x20  to  20x20 


20  Ft. 

and  I'nder 

$38  00 

41  CO 

<,?  00 


■ Chicago • 

20  Ft.       22- 

and  Under 


00 


isr,  00 

SS  00 
iO  00 


24  Ft. 
iSK  on 
iO  OO 
i2  00 
46  00 
51   00 


47  50      48  50 

52  50      53  50      i'J  00 

60  00       61  00       S5.00       57.00 

70  00  71  00  6.'  00  ei.oo 

*  Wholesale  price  to  dealers:  to  contractors,  on  liEhters  or  cars,  about  $5 
additional.     Short  leaf  pine  up  to  1 4  x  14  costs  $  1 5  per  M.  less. 

Over  24  ft.— Add  $!  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  ond  under,  for  sizes  over  12x12  add  $2,  for  merchantable  add  $2  to  sizes 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


-8x8-In.x20Ft.andrnde 


12  X  12-In. 
20  Ft.  and  Undc 


50  00 
47  00 
il  00 
35  75 
39  00 


Boston $50  00 

Seattle 

New  Orleans 20  00 

Baltimore 36  45 

Cincinnati 39  00 

Montreal 

Los  Angeles 

Denver 

Minneapolis 40  00 

Atlanta 30  00 

Dallas 33  00 

Kansas  City 33  00 

Birmingham  21  00 

Philadelphia 35  00 

Detroit 40  00 

St.  Louis 35  00 


Boston $47.00 

Seattle 

New  Orleans,  at  mill 63 .  00 

Baltimore 35 .00 

Cincinnati 62 .  50 

Montreal 66  .  00 

Los  Ang  eles 

Denver 

Minneapolis 38  50 

Atlanta 17  00 

Dallas 34.00 

Kansas  City 35 .  00 

Birmingham 19.00 

PhUadelphia 28.00 

Detroit 42  00 

St.  Louis. 36  00 


emlook 
$55   00 

Spruce 
$45  00 

V. 
$54  00 

25  00 
38  50 

Fir 
$52  00 
20  00 

40  00 

64  00 

35.00 

35  00 

82  00 

47.00 

iO.OO 

il.OO 

35  7S 

35  75 

36  75 

38  00 

47  00 
36  00 
34  SO 

39  00 

36  00 

35   00 

26  00 

44,00         44  00  36  00 

45  00  44  OC 
38  00 

X  16  Ft.-  2-ln.  T.  and  Gr 
10  In.  X  16  Ft 

iemlock          P.  Fir 

$32  00       $45  00 


80  00 

48  00 

35  00 

37  00 

36  00 

30  75 

30  35 

37  25 

34  25 

30  00 

34  50 

34.00 

46.50 

33  75 

32  00 
36  45 

33  50 


36  00 
21  00 
36  00 
20  00 
18  00 
30  00 
38  50 
35  00 


IS 


45  00 
63  00 
30  25 
34  75 


Montreal— Up  to  32  ft.:  over  which,  $3.00  per  M.  increase  up  to  30  ft. 
Birmingham— Quotes  carload  lots,  f.o.b.  sidings.     $1 .50  additional  per  M.  ft. 
0  conlrac  or. 
Boston  and  Cincinnati — p*rices  to  contractors  in  carload  lots,  f.o.b. 
Denver^ — Quotes  dealers  prices  to  contractor  on  large  projects. 
.St.  I.ouis — Wholesale  price  to  contractors.  $4  50@$6  per  RI  ft.  additional. 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  1001b..  in  carloads  of  36,0001b. 


Baltimore $0  33^ 


.76i 

295 
.38 
.325 


Birmingham 

Boston . . . 

Buffalo... 

Chicago.  . 

Cincinnati 

Cleveland . 

Denver 1 .  35* 

*  Minimum  carload,  40, 000  lb. 
tMinimum  carload,  50,000  lb.,  structural  steel  only;    80,000.  lb.  fi 

eteel  products. 


Detroit     .    $0  32i 

Kansas  Citv 8 1  j 

New  Orleans 5U 

New  York 38 

Pacific  Coast  (all  rail) 1 .  66* t 

Philadelphia 35 

St.  Lotiie 47i 

St.  Paul 66i 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.  b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$2  00  $1  75  $2.53 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastprn  Territory 

New  York 

and  East  of 

Missouri  River 

Hercules  red  strand,  all  constructions 30% 

Patent  flattened  strand,  special  and  cast  steel 30% 

Patent  flattened  strand,  iron  rope 15% 

Plow  steel  round  .strand  rope 45% 

Special  steel  round  strand  rope 40% 

Cast  steel  round  strand  rope „ 32  i% 

Round  strand  iron  and  iron  tiller 1 5% 

Galvanized  steel  rig?ring  and  guy  rope 175  % 

Galvanized  iron  rigging  and  guy  rope +2J% 

Cahfornia,  Oregon.  Nevada  and  Washington  Discount   5  points  less  than  dis- 
count for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  1 0  points  less  than  discount  for  Eastern  territory. 
Montana.  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas.  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE— For  rope  smaller  than  ^i 
for  quantities  amounting  to  less  than  600  ft., 
number  of  feet  per  pound  for  the  various  sizi 
J-in.,  4J;  1-in.,  3J;  I  i-in.,  2  ft.  IC  in.;  IJ-ir 
pound  for  j-in.  and  larger,  in  1200-ft.  coils: 

Boston $0  20 

New  York 17 

Chicago 19 

Minneapolis I9i 

San  Francisco 17  Montreal. 

Atlanta 21  Detroit 

Denver 20  Baltimore .  . . . 

Cincinnati 20  Kansas  City . 

Dallas .29  Birmingham. 

Philadelphia 17 


.  the  price  is  3  to  2c.  extra;  while 
here  is  an  extra  charge  of  Ic.  The 
is  as  follows:  *-in..  8  ft.,  J-in..  6; 
,  2  ft.  4  in.    Following  is  price  per 


New  Orleans. 
Los  Angeles.  . 

Seattle 

St.  Lo 


»O.I7i 
.I6i 
.18 
.21 
.30 
.19i 
.20 

■  m 

.20} 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 

• Gelatin 

40% 

New  York $0.2950 

Boston .24 

Kansas  (!^ity .24 

Seattle 187S 

Chicago 2450 

Minneapolis .2144 

St.  Louis 2475 

Denver 2250 

Dallas 29 

Los  Angeles 25 

Atlanta 2575 

Baltimore 2550 

Cincinnati .2350 

Montreal 215 

Birmingham,  delivered - 1 55 

New  Orleans .  2725 

San  Francisco 195 

PhUadelphia 24 


b.  New  York. 


otho 


Barge 

RaU 

to. 13 

i0.17i 

0.77! 

0.22 

O.JSS 

0.2i 

0.13 

O.SS 

O.IS 

0.»| 

0.32 

0.38 

PILES — Prices  per  lineal  foot,  pine  piles  \vith  bark  on,  f.o. 

Diameters  Points  Length 

12  in.  at  butt 6  in.  30  to  50  ft. 

12  in— 2  ft.  from  butt bin.  50  to  59  ft. 

12  in.— 2  ft.  from  butt 6  in.  .  60  to  59  ft. 

14  in.— 2  ft.  from  butt bin.  50  to  69  ft. 

14  in— 2ft.  from  butt 6  in.  70  to  79  ft. 

14  in.— 2  ft.  from  butt 5  in.  80  to  89  ft. 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
in  New  York.       In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  deUvcry  at  the  buyer's  works,  including  freight  traa^fcr  charges. 
New  York 

No.  1  railroad  wrought $13,00 

Stove  plate 12.00 

No.  1  macliinery  cast 18.  00 

Machine  ."^hop  turnings 7.00@7.S0 

Ca.st  borings 9. 00® 9  50 

Railroad  malleable  cast 11  00 

Re-rolUng  rails IK("i>11.50 

Relaying  raiU 28  .  50@28  .  50 


Chicago 

St.  Louis 

$11   50 

$12  00 

12  00 

13  50 

16.50 

:4  50 

4  no 

5  00 

5  50 

6  75 

12  50 

10  25 

13  00 

15  00 

30  00 

15.00 

SHIP  SPIKES— Current  prices  per  100  lb.: 

. —  San  Francisco  — . 

In                                                                          Galv.  Black 

} ;.. $6.75  $5  50 

J    6  30  5.  OS 

i 6   15  i.90 

Pittsburgh  base  in  lots  of  200  kegs  or  more  $2,50 


Seattle 
Black 

$8.55 
8.25 
8.30 
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Our  Water- Works  Issue 

THE  American  Water-Works  Association  meets  next 
week  in  Philadelphia.  In  accordance  with  a  time- 
honored  custom  of  this  journal  and  the  two  which  it 
succeeds,  this  issue,  as  the  one  immediately  preceding 
the  convention,  contains  a  larger  and  more  varied  list 
of  articles  on  water-works  and  allied  subjects  than  is 
ordinarily  printed  in  a  single  issue.  Both  topically  and 
geographically,  the  articles  have  a  wide  range,  aS  is 
fitting  in  view  of  the  wide  scope  of  the  association. 

The  Convention  Program 

THE  program  of  the  Philadelphia  convention  is  well 
designed  to  attract,  inform  and  inspire  a  large 
percentage  of  the  membership  of  the  association.  It 
should  do  more.  It  should  increase  the  membership. 
Half  a  hundred  papers  and  committee  reports  are 
listed.  That  does  not  include  the  many  topics  suggested 
for  the  "informal  get-together"  group  meetings.  It 
leaves  out  of  account  the  innumerable  subjects  on  which 
individual  members  will  gain  both  light  for  guidance 
and  courage  for  action  through  the  still  less  formal 
talks  between  old  and  new  acquaintances  and  friends — 
among  which  the  supply  men  will  not  be  last  or  least. 

Standardization 

THE  Standardization  Council  established  two  years 
ago  and  the  sub-committees  it  announced  at  Cleve- 
land last  year  are  points  of  interest  on  the  Philadelphia 
program.  The  council  itself  and  a  half  dozen  of  its 
sub-committees  are  down  for  reports.  As  some  of  the 
relatively  few  subcommittees  are  hold  overs — like  the 
one  on  cast-iron  pipe  specifications — it  would  appear 
that  either  that  "slow  and  sure"  had  been  adopted  as  the 
motto  of  most  of  them  or  else  that  even  a  parental 
committee  is  not  able  to  get  much  more  life  and  action 
from  numerous  standing  committees  than  when  these 
committees  were  fatherless  and  motherless.  But  pa- 
tience rather  than  hasty  judgment  is  desirable. 

Seventeen  Committees 

BESIDES  the  Council  on  Standardization  there  are 
associated  with  it  no  less  than  17  fluV)-committees, 
with  about  110  members  in  all — say  100  members, 
allowing  for  duplicate  service.  Although  some  of  the 
committee  titles  di.sclose  little  if  anything  to  stand- 
ardize, all  suggest  opportunity  for  useful  investigation 
and  report.  The  parental  or  directing  council  affords  a 
means  of  co-ordination,  beginning  with  the  choice  of 
committee  chairman  and  other  members  and  continuing 
with  advice  as  to  the  scope  and  methods  of  the  committee 
work.  Here  again  the  prominence  of  matt(}rs  of  water 
quality  and  treatment  are  notable,  seven  fommittee.^ 
with  nearly  50  members  appearing  on  the  list.  Judging 
from  the  number  and  character  of  its  nifmticrship,  the 
Committee  on   Colloid  Chemistry  and   Its   Relation  to 


Water  Purification  has  the  most  troublesome  problems 
to  solve.  The  committee,  presumably  will  be  one  of 
research  rather  than  standardization,  at  least  for  a 
time.  Much  seems  to  be  likely  to  come  of  the  other 
committees,  as  we  have  already  indicated.  Name  and 
exact  scope  aside,  the  underlying  idea  of  the  council 
and  its  sub-committees  promises  added  usefulness  to 
the  American  Water  Woi-ks  Association.  The  hundred 
members  who  are  co-operating  to  that  end  deserve 
commendation  and  support. 

Water  Quality  and  Treatment 

THE  fact  that  nearly  half  of  the  papers  and  com- 
mittee reports  have  to  do  with  some  phase  of  the 
quality  of  water,  its  conservation  and  improvement,  is 
significant.  It  is  due  primarily  to  the  vital  nature  of 
the  subjects  indicated,  which  has  led  to  the  formation 
of  various  committees  which  are  scheduled  to  report  at 
Philadelphia,  and  which  also  caused  the  creation,  some 
years  ago,  of  a  chemical  and  bacteriological  section. 
Besides  two  sessions  of  its  own,  one  of  which  will  be 
devoted  to  the  pressing  questions  of  tastes  and  odors, 
the  chemists  and  bacteriologists  will  provide  the  papers 
for  a  joint  session  with  all  the  other  members.  The 
quality  of  water  is  most  assuredly  coming  to  the  front. 

The  Engineer  in  Public  Life 

ENGINEERS  have  frequently  been  charged  with 
neglecting  their  public  responsibilities.  When  the 
results  of  an  election  or  appointment  are  announced  it 
generally  happens  that  a  lawyer,  a  merchant,  a  banker, 
a  business  man,  or  a  politician  is  the  man  selected. 
Nevertheless,  within  the  engineering  profession  there 
has  been  a  growing  appreciation  of  the  desirability  of 
more  engineer  representation  in  civic  affairs.  Engi- 
neering Neivs-Record  is  endeavoring  to  discover  what 
results  have  followed  this  change  in  attitude  and  has 
addressed  to  secretaries  of  national  and  local  engineer- 
ing societies  requests  for  information  on  engineers 
who  have  been  elected  to  some  public  office  of  a  non- 
engineering  character  or  who  are  otherwise  taking  an 
active  part  in  public  affairs.  It  is  planned  to  publish 
a  series  of  brief  biographical  sketches  of  these  men 
in  the  news  section  and  the  first  installment  appears 
in  this  issue.  Without  the  co-operation  of  our  readers 
it  is  clear  that  this  series  cannot  be  made  complete. 
It  is  requested,  therefore,  that  you  who  read  these 
lines  send  us  the  names  of  any  engineers  in  your  local- 
ity who  are  engaged  in  some  form  of  public  activity 
outside  of  regular  professional  duties.  It  is  desired  to 
limit  the  series  to  activities  of  a  non-engineering 
character,  so  that  a  city  engineer  or  a  city  manager, 
for  example,  irrespective  of  the  value  of  their  public 
service,  would  not  qualify.  What  we  would  like  to  find 
out  are  the  names  of  engineers  who  are  mayors  of 
cities,    memberB     of    state    legislatures,    presidents   of 
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chambers  of  commerce,  aldermen,  commissioners,  or 
chairmen  of  committees  engaged  in  civic  or  philan- 
thropic works. 

Our  Largest  Reservoirs 

THE  partial  list  of  the  largest  storage  reservoirs 
in  the  United  States  given  elsewhere  in  this  issue 
will  surprise  many  because  of  its  length  and  of  the 
large  capacity  of  so  many  of  the  reservoirs.  A  round 
dozen  store  100  billion  gallons  or  more  of  water  that 
can  be  drawn  off  for  cwtual  use,  while  35  store  upwards 
of  50  billion  gallons.  Mr.  Hazen,  who  compiled  the 
list  from  data  gathered  by  a  committee  of  Engineering 
Council,  recognizes  that  some  large  reservoirs  may  be 
omitted,  while  the  gaps  in  the  table  afford  evidence 
that  for  many  of  the  reservoirs  listed  important  fig- 
ures are  lacking,  and  also  the  uses  which  a  large  num- 
ber of  the  reservoirs  serve.  Although  compiled  with 
care  from  the  best  available  sources,  Mr.  Hazen  states, 
some  of  the  figures  doubtless  need  revision.  A  service 
will  be  rendered  the  engineering  profession  and  the 
conservation  and  use  of  one  of  the  greatest  of  the 
natural  resources  of  the  country  will  be  furthered  by 
any  and  all  who  will  assist  in  completing  the  list. 

An  Unobtrusive  Strike 

SINCE  the  beginning  of  the  coal  strike  more  than 
five  weeks  have  elapsed.  During  that  time  the  news 
of  the  strike  has  relinquished  command  of  the  first  page 
and  retired  to  a  rear-rank  position  inside.  The  public 
has  shown  little  interest.  Indeed,  the  limiting  factor  in 
the  production  of  those  mines  that  are  working  is  lack 
of  demand  rather  than  of  capacity.  Taking  into  ac- 
count present  production,  possible  increase  under  the 
spur  of  keener  demand,  and  current  drafts  on  consum- 
ers' stocks,  another  month  probably  will  elapse  before 
a  shortage  can  be  felt.  Then  will  come  the  crisis  in 
the  current  dispute.  But  further  investigation  has  con- 
firmed earlier  diagnoses  that  the  difficulties  lie  deeper 
than  the  issues  now  drawn  and  that  the  coal  industry 
is  seriously  ill.  Rumor  has  it  that  the  President  is  to 
propose  a  solution  of  the  problem.  It  is  to  be  hoped 
that  such  a  solution  will  be  not  merely  balm  for  the 
present  irritation  but  rather  a  thoroughgoing  remedy 
that  will  attack  the  ailment  at  its  source. 

Do  Designers  Use  Diagrams? 

FOR  some  years  this  journal  has  discouraged  the 
publication  of  diagrams  for  the  design  of  rein- 
forced-concrete  beams.  It  has  been  observed  that  if 
a  designer  is  of  a  certain  type  of  mind  he  has  some 
self-constructed  curves  which  he  insists  on  using  to 
the  exclusion  of  any  other  or  if  he  is  not  diagram- 
minded,  so  to  speak,  he  will  not  use  any  curves  or 
tables  whatsoever,  no  matter  how  cleverly  they  are 
constructed  or  how  easily  they  can  be  used.  Further- 
more, if  by  any  chance  a  concrete-beam  diagram  were 
published,  the  editors  were  immediately  swamped  with 
dozens  of  others  of  obvious  superiority.  Self  defense 
alone  indicated  the  aforementioned  bar  against  design- 
ing diagrams.  Of  late,  however,  there  has  been  a 
recrudescence  of  the  concrete  design  curve  and  with 
them  have  come  many  authors  who  demand  proof  of. 
the  probable  sorry  fate  of  a  diagram  once  published. 
They  have  been,  some  of  them,  quite  insistent,  so  much 
so  that  we  are  led  to  make  inquiry  of  concrete  designers 
as  follows :     Do  designers  in  general  use  diagrams  for 


reinforced-concrete  work;  will  they  use  those  prepared 
by  some  one  else;  do  they  prefer  comprehensive  design 
tables  or  possibly  simple  tables  plus  extensive  slide-rule 
work;  is  an  all-embracing  diagram  preferable  to  a 
series  of  specialized  curves? 


Possibilities  in  Rural  Engineering 

RURAL  engineering  has  come  to  mean  a  fairly  definite 
.  thing.  One  bui'eau  of  the  government  at  one  time 
had  the  term  in  its  name,  and  although  the  highway 
boom  has  now  severed  the  titular  tie,  the  work  still  goes 
on.  Trade  associations,  too,  dealing  with  engineering 
materials,  have  long  recognized  the  market  for  their 
products  on  the  farm  and  have  devoted  much  of  their 
professional  literature  thereto.  There  is,  indeed,  a  so- 
ciety of  agricultural  engineers,  with  a  publication  and  a 
fair-sized  membership  list.  When  all  this  is  said,  how- 
ever, it  remains  that  here  is  an  attractive  field  that  has 
not  been  properly  tilled;  there  ought  to  be  in  our  rural 
district  openings  for  farm  engineering  practice  which 
engineers,  especially  young  engineers  with  the  proper 
training  and  inclination,  have  been  neglecting. 

Farming  and  farmers  need  the  engineer.  No  great 
amount  of  argument  is  required  to  prove  that.  From 
the  problems  of  drainage  and  irrigation  down  to  those 
of  building  design,  house  and  barn  sanitation,  and 
machinery  layout  amd  selection,  the  overhead  expendi- 
tures of  the  farm  are  all  based  on  considerations  essen- 
tially engineering  in  character.  The  farmer  is  the 
largest  producer  in  the  United  States,  yet  even  the 
casual  observer  in  rural  districts  sees  many  examples 
of  waste  and  loss  resulting  from  the  failure  to  apply  the 
engineer's  point  of  view  in  solving  certain  problems  of 
farm  operation  and  production.  One  might  go  even 
further  and  say  that  in  large-scale  farming  under  con- 
ditions common  to  the  West  the  successful  fanners  are 
those  who  by  natural  bent  or  training  use  the  engineer's 
method  of  approach  in  solving  certain  of  their  problems. 

The  difficulty  is  in  persuading  the  farmer  that  he  does 
need  the  engineer.  He  is,  by  hereditary  usage  and  by 
environment,  the  most  self-sufficient  of  men.  Advice  is 
the  last  thing  he  formerly  paid  for,  especially  if  that 
advice  was  from  what  he  considers  a  theoretical  or  non- 
practical  source.  More  and  more,  though,  the  farmer 
is  coming  to  look  to  outside  sources  of  information. 
He  is  a  great  reader  of  farm  papers.  He  consults 
machinery  salesmen  for  type  and  size  of  equipment. 
He  studies  the  government  and  trade-association  bul- 
letins. For  such  men  the  step  to  paid  engineering 
service  should  be  shoi-ter  than  it  would  have  been  in 
the  old  days  when  the  farm  was  isolated  and  the  farmer 
too  prone  to  depend  on  his  own  personal  experience. 

Here  may  be  the  opportunity  for  the  engineer  who 
is  willing  to  study  the  field  and  accommodate  himself  to 
its  peculiarities.  A  farm  upbringing  is  almost  a  neces- 
sity; a  wide  acquaintance  in  and  of  the  neighborhood 
is  a  requirement;  a  high  and  mighty  detached  air  can- 
not succeed.  The  farm  engineer  must  get  down  with 
his  clients  and  work  out  their  problems  to  the  last 
detail,  and  a  proper  neglect  of  unnecessary  theory  should 
breed  a  respect  that  display  of  book  learning  or  fancy 
practice  would  soon  destroy.  Land  surveying  might  for 
a  while  at  least  be  the  backbone  of  such  a  practice  and 
with  it  might  come  some  business  as  township  advisor 
on  road,  bridge  and  similar  problems,  for  work  with  and 
for  the  farmer  would  develop  slowly. 
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How  Shall  We  Finance  Our  Highways? 

ACCEPTED  practice  in  highway  financing  runs 
./jL  strongly  in  the  direction  of  short-term  bond  issues, 
and  is  based  on  the  theory  that  the  issues  should  be 
amortized  in  the  "life"  of  the  road.  Now  come  the 
proponents  of  a  theorj',  which  starts  from  a  basis  funda- 
mentally different  and  leads  to  the  conclusion  that  50- 
year  bond  issues  are  justified.  These  proponents,  one 
of  whom  is  Dr.  Haig,  who  writes  on  the  subject  in  this 
issue,  lay  down  the  premises  that  a  road  should  never 
wear  out.  With  their  first  stroke,  therefore,  they  re- 
move the  whole  basis  of  our  present  theorizing — namely, 
that  roads  unll  wear  out,  and  that  when  worn  out  the 
bonds  sold  to  construct  them  should  have  been  paid  off. 

Obviously  the  advocates  of  the  theory  have  had  to 
write  a  new  definition  of  "maintenance."  They  con- 
sider "maintenance"  to  include  not  merely  the  constant 
upkeep  of  surfacing*  but  its  rebuilding  when  necessary. 

Under  such  maintenance  a  highway  once  built  be- 
comes a  permanent  improvement.  It  is  then  not 
unreasonable,  say  Dr.  Haig  and  those  who  agree  with 
him,  to  ask  future  generations  to  bear  a  share  of  the 
cost.  In  fact  on  purely  theoretical  grounds  the  bonds 
might  never  be  amortized  but  each  generation  be  asked 
to  pay  a  rental  on  the  improvement,  in  the  shape  of 
interest  on  a  permanent  bond  issue.  For  practical  rea- 
sons 50-year  and  not  permanent  bonds  are  advocated. 

The  advantages  of  the  proposal  are  obvious.  It 
would  enable  us  to  raise  readily  the  sums  necessary 
for  extensive  highway  programs  without  unloading 
upon  the  present  generation  of  general  taxpayers,  the 
heavy  charge  of  amortizing  highway  securities  in  a 
15  or  20-year  period.  The  objections  are  that  it  in- 
creases the  total  cost  of  road  improvement  by  spreading 
interest  payments  over  a  longer  period  of  years  and 
that  it  courts  over-bonding.  The  larger  interest 
charge,  however,  is  probably  more  than  offset  by  the 
savings  in  haulage  due  to  earlier  construction  of  im- 
proved roads. 

The  success  of  the  theory  in  application  would  re- 
quire the  writing  into  the  law  of  .stringent  require- 
ments as  to  maintenance  and  a  classification  of 
re-surfacing  as  a  maintenance  charge.  This  accom- 
plished, we  believe  that  the  issuance  of  50-year  bonds 
would  be  a  defensible  program,  but,  naturally,  the  total 
bonded  indebtedness  would  have  to  be  restricted  to  a 
definite  proportion  of  the  assessed  valuation  in  order  to 
keep  within   bounds  of  safe  public  financing. 

As  to  the  division  of  costs  between  the  general  tax- 
payer and  the  road  user  there  will  be,  we  believe,  little 
dispute  over  Prof.  Haig's  suggestion.  In  fact,  the 
same  or  closely  similar  proposals  have  been  made  be- 
fore in  engineering  circles  and  have  been  well  received. 
The  vehicle  u.ser  everywhere  i.s  willing  to  bear  the 
maintenance  cost,  as  usually  understood,  and  will  prob- 
ably make  no  objection  to  the  inclusion  of  re-surfacing 
as  a  maintenance  charge.  He  will,  we  believe,  also 
bear  without  protest  the  charges  due  to  the  excess  cost 
Incurred  in  building  a  highway  up  to  the  standard.s  re- 
quired by  the  motor.    The  proposal  i.s  reasonable. 

All  in  ail  the  theory  as  put  together  in  Dr.  Haig's 
article  appeals  to  u.s  a.s  well  considered.  It  raises  que«- 
tion  chiefly  as  to  the  advisability  of  piling  up  a  large 
highway  indebtedness.  We  in.stinctively  dislike  large 
public  debts — and  rightly  so.  Few  of  them  leave 
tangible  as-sets.     What  will  the  public  tomper  be  when 


the  permanent  asset  in  road  improvements  is  proved? 
The  whole  theory  deserves  careful  consideration  and 
discussion  from  the  standpoint  of  each  interest  affected 
— and  chiefly  from  that  of  the  public. 


Construction  Equipment  Accounting 

EQUIPMENT  performance  studies,  fortified  by  cost 
accounting  for  individual  machines,  have  been  de- 
veloped to  practical  purpose  in  conducting  force-account 
water  main  extension  in  Detroit.  As  related  in  this 
issue,  these  means  have  accomplished  improvements  in 
the  design  and  fabrication  of  trenching  and  pipe  laying 
machines,  in  the  materials  of  which  they  are  built,  and 
in  the  accessories  which  they  require  for  efficient  oper- 
ation. By  their  use  some  degree  of  standai-dization  has 
been  attained  as,  for  example,  specialization  in  gas- 
engine  power.  Even  broad  principles  of  equipment 
design  and  construction  have  been  formulated  in  a 
tentative  way. 

The  practice  of  the  Detroit  water  department  engi- 
neers throws  light  on  a  path  to  improvement  in  plant 
management  which  has  not  been  adequately  opened  up 
by  construction  engineers  and  contractors.  As  an 
owner  and  operator  of  construction  plant,  the  depart- 
ment has  considered  it  to  be  its  duty  to  advance  equip- 
ment engineering  knowledge  and  standards.  This  is  an 
obligation  which  the  contractor,  the  operator  for  profit 
of.  construction  plant,  has  not  been  eager  to  assume. 

Aside  from  the  efforts  of  a  few  individuals,  the  aid 
which  contracting  has  given  equipment  engineering  has 
been  incidental.  The  Detroit  water  department  engi- 
neers on  the  contrary  have  consciously  planned  to  learn 
where  improvements  were  possible  and  have  specified 
these  improvements  in  making  purchases.  The  differ- 
ence is  vital,  for  it  is  the  difference  between  scientific 
determination  and  accidental  discovery.  This  is  the 
lesson  which  contracting  needs  to  learn. 

Perhaps  the  first  thing  observed  in  examining  the 
work  at  Detroit  is  that  knowledge  has  not  been  gained 
by  considering  equipment  in  mass.  It  has  been  gained 
by  considering  machines  individually  in  all  the  events 
of  their  field  and  shop  life.  With  a  number  of  types 
and  patterns  of  each  kind  of  machine,  as  for  example 
trench  excavators,  in  service,  the  relative  merits  of 
differences  in  detail  were  thus  made  capable  of  deter- 
mination. At  the  .same  time  individual  defects  or 
merits  grouped  according  to  kind,  for  all  machines,  led 
to  a  possible  enumeration  of  general  principles.  It  is  in 
this  way  that  the  Detroit  studies  have  been  utilized 
to  show  on  one  hand  the  specific  fact  that  the  box- 
girder  boom  is  best  for  trench  excavation  and  on  the 
other  hand  the  general  truth  that  cast-steel  cut  gears 
are  worth  their  extra  cost  for  all  kinds  of  equipment. 

A  virtue  of  this  method  of  individual  machine- 
accounting  is  that  it  i.s  equally  applicable  by  the  large 
plant  owner  and  by  the  small  contractor  with  one  unit 
of  major  equipment.  With  the/  different  accounting 
methods  sufficiently  explained,  the  records  of  a  dozen 
machines  operated  by  as  many  contractors  are  nearly 
as  useful  for  generalization  as  are  the  records  of  a 
dozen  machines  operated  by  one  contractor.  The  situa- 
tion would  obviously  be  improved  by  the  use  of  a 
uniform  system  of  accounting  and  here  contracting 
organizations  have  a  service  to  perform.  They  need  to 
press  the  importance  of  equipment  accounting  and  to 
provide  them  with  means  for  keeping  uniform  account.-*. 
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Mechanical  Equipment  for  Detroit  Water  Main  Extension 

Day-Labor  Organization — Machine  Selection  and  Operation — Shop  and  Job  Accounting — 
Standardized  Power  Units — Cost  and  Performance  Records 


FORCE  account  construction  of  water  mains  in 
Detroit,  Mich.,  has  approximated  a  hundred  miles 
a  year  for  a  number  of  years.  In  1920,  130  miles  of 
mains  were  constructed.  These  mains  range  in  size 
from  4  in.  to  4  ft.,  but  the  greater  number  are  6  and 
8  in.  in  size.  To  caiTy  on  these  considerable  construc- 
tion operations  the  city  has  organized  and  equipped 
its  forces  elaborately.  Machines  are  provided  for 
trenching,  handling  pipes  and  back-filling  and  for  many 
special  shop  and  field  operations.  Altogether  a  construc- 
tion plant  exceeding  that  of  any  contractor  doing  pipe- 
laying  work  has  been  assembled.  This  equipment  is 
kept  in  repair  and  new  equipment  is  built  in  well  out- 
fitted department  shops. 

Department  Organization — A  chart  of  the  organiza- 
tion of  the  department  of  water  supply.  Fig.  1,  indicates 
clearly  the  leading  place  held  by  the  division  of  distri- 
bution under  which  comes  practically  all  engineering 
and  construction  except  that  occupied  in  developing  the 
filtration  works,  which  are  not  yet  completed.  The 
bureau  of  construction  and  of  power  machines  and  the 
bureau  of  repair,  with  its  sections  of  shops  and  yards, 
are  chiefly  the  ones  which  enter  into  the  present  con- 
sideration of  force  account  water-main  extension. 
Incidentally  all  water-main  extension  is  not  carried  out 
by  the  department  forces.  During  the  last  few  years 
contract  work  has  averaged  probably  15  per  cent  of  the 
total. 

In  general  the  organization  for  pipe-laying  is  simple. 
Each  field  operation  is  in  charge  of  a  foreman  who 
receives  his  orders,  and  is  furnished  with  his  machine 
equipment  and  materials  through  the  construction 
bureau  in  conjunction  with  the  bureau  of  power 
machines.  The  foremen  report  daily  to  the  construc- 
tion bureau  and  a  summation  of  these  reports  comes 
daily  to  the  Division  of  Distribution  in  the  form  indi- 
cated in  Fig.  2.  A  repwrt  of  similar  form  is  received 
from  the  contract  operations.  A  complete  record  of  the 
day's  operations  and  the  location  of  operations  for  the 
succeeding  day  are  provided  by  the  daily  construction 
report.  Further  operations  of  accounting,  handling 
requisitions,  allotting  supplies  and  equipment,  etc.,  are 
clerical  details  ordinary  in  character  except,  perhaps, 
for  the  exactitude  required. 


It  is  in  the  application  of  mechanical  equipment  to 
pipe-laying  and  the  management  of  this  equipment  that 
the  kernel  of  distinction  lies  in  the  department's  direc- 
tion of  force-account  construction.  Machine  construc- 
tion is  employed  whenever  it  is  practicable.  Pavement 
breaking,  trench  excavation,  pumping,  pipe  handling 
and  backfilling  are  performed  by  machines.  So  are 
supplementary  operations  such  as  stone  crushing,  con- 
crete  mixing,    providing   compressed    air,   pipe-cutting 
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FIG.  1.     ORG.\NIZ.\TION  CHART  DEP.-iRTMENT  OP  WATER 
SUPPLY,  DETROIT,  MICH. 

and  generating  current  for  lighting  the  job.  All 
machines  are  mobile,  either  self-propelling  or  mounted 
on  wheels  for  hauling.  In  a  large  degree  the  power 
units  are  standardized.  The  machines  are  largely 
especially  built  or  assembled  to  designs  of  the  depart- 
ment engineers,  or,  where  the  standard  designs  of  the 
manufacturers  are  employed,  are  altered  in  detail  as 
by  substituting  steel  for  iron  or  cut  gears  for  cast  gears. 
Pipe-Laijing  Equipment — Trench  exacavation   is  the 


FIG.   3.     CHAIN-BUCKET  TRENCH   EXC.A.VATOR 
Latest  type  with  box-boom,  cut  gears,  multiple-cylinder  gas    engine,  belt  drive,  screw  hoist  and  oscillating  crawler  traction 
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FIG.   2.     DAILY  CONSTRUCTION  REPORT  FORM 
sring  previous  day's  work,  which  is  delivered  to  the  cc 


struition  division  heads  each  morning. 


big  task  of  all  pipelaying  operations.  In  Detroit,  the 
soil,  generally  a  compact  clay,  lends  itself  well  to 
machine  trenching  and  a  fleet  of  10  trench  excavators 
is  operated.  These  machines  date  from  1917  to  1921, 
and,  therefore  include  several  styles.  Except  two 
wheel  excavators,  they  are  all  of  one  make  and  of  the 
chain  bucket  type.  All,  except  one  steam  machine,  are 
operated  by  multiple-cylinder  gas  engines.  Trenches 
from  28  to  72  in.  wide  and  from  8i  to  14  ft.  deep  are 
dug.  Experience  with  these  excavators  indicates  the 
following: 

1.  In  Detroit  soil,  generally,  as  stated,  a  compact 
fine-grained  clay,  wheel  machines  give  excellent  serv- 
ice, but  their  use  is  limited  by  the  shallow  depth  they 
can  dig.  The  two  Detroit  machines  dig  Si  ft.  deep 
and  are,  it  is  believed,  the  deepest  digging  wheel  exca- 
vators ever  built. 

2.  In  chain-bucket  machines  a  box-girder  boom.  Fig. 
3,  is  superior  to  the  older  double-channel  type  of  boom. 
It  is  much  stiffer  and  less  likely  to  be  distorted  and  to 
become  loose. 

3.  Between  screw  hoists  and  cable  hoists  for  the 
boom,  the  comparison  may  be  stated  as  follows:  With 
cable  hoist,  dependence  is  placed  on  the  weight  alone 
of  the  boom  to  force  the  buckets  into  the  soil  and  in 
hard  ground  or  frozen  soil  the  digging  cannot  be 
crowded  because  the  boom  will  lift.  Where  boulders  or 
crossing  pipes  are  encountered  the  cable  hoist  has  the 
advantage  that  the  boom  will  lift  and  ride  over  the 
obstruction.  The  screw  hoist  holds  the  boom  down  to 
the  work  and  permits  crowding  in  hard  ground. 

4.  Gas-engine  power  is  preferable  to  steam.     The 


one  steam  machine,  with  a  horizontal  boiler,  gives 
trouble  due  to  the  surging  of  the  water  which  packs 
the  frame  unduly.  A  vertical  boiler  would  be  prefer- 
able. In  any  case,  with  steam  machines  the  water 
haul  is  expensive  unless  a  supply  close  to  the  machine 
is  available. 

5.  The  small  sizes  of  chain-bucket  machines  lack 
frame  rigidity  and  sufficient  tread  area  to  the  crawler 
tractions. 

6.  Automobile     type     radiators,     with     fans,     are 


f'avrn'nl    fuHcr.    iiumiilnj:    ■■'uni,    '■" ™ 

iwembled  or  In  proceas  of  repair  Indicates  type*  of 


FIG.  4.     PIPE-HANDLING  GANTRY  ON  ROLLERS 
Only  pipe  up  to  30  in.  is  handled  by  these  devices.     For  36-in.  to 
48-in.   pipe,  valves  and  specials,  locomotive  cranes  are  altogether 
preferable. 

superior  to  cooling  tanks  for  gas-engine  operated  exca- 
vators. 

7.     Machine-cut  gears  add  little  to  the  cost  and  con- 
siderably increase  the  life  of  the  excavator. 

8.  In  crawler  tractions,  the 
oscillating  type  is  superior  to 
the  rigid  type  because  it  re- 
duces rack  and  tear  of  the 
machine. 

Averages  of  trench  excava- 
tion output,  of  the  cost  per 
foot  of  trench  and  of  gasoline 
consumption  do  not  signify 
much  as  these  machines  have 
to  be  operated  to  meet  the  con- 
ditions of  pipe  extension  work. 
The  jobs  arc  numerous,  only 
such  output  of  trench  is  at- 
tempted as  will  keep  the  pipe- 
laying  steadily  in  progress, 
and  the  machines  are  of  differ- 
ent styles,  sizes  and  ages. 

For  handling  large  pipe, 
36-in.  to  48-in.,  locomotive 
cranes  on  crawler  tractions 
have  been  found  preferable  to 
other  machines.  Three  of 
'''^'"'  these  cranes  are  3J-ton  capac- 

machines  ity    for    handling   36-in.   pipe 
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FIG.    6.      SUMMATION  COST  RECORD  OF  INDIVIDUAL   MACHINES 
Original  ]6  x  14  in.     Includes  all  costs  except  materials  which  are  entered  on  a  separate  ledger  sheet. 


and  a  fourth  is  a  revolving  steam  shovel  converted  by 
removing  the  dipper  and  adding  a  block  and  hook.  The 
converted  shovel  has  a  capacity  of  5  tons  and  is  em- 
ployed to  handle  42-in.  and  48-in.  pipe.  The  converted 
shovel  and  one  crane  have  steam  power  and  the  two 
others  are  operated  by  gasoline  engines. 

These  cranes  are  particularly  interesting  for  their 
illustration  of  the  practice  of  the  department  engineers 
in  extending  the  usefulness  and  improving  the  con- 
struction of  purchased  equipment.  As  the  result  of 
experience  with  the  first  SJ-ton  gasoline  crane,  which 
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FIG.  7.     DAILY  MACHINE  COST  RECORD 

had  a  Buffalo  engine  and  cast  gears,  the  second  3J-ton 
crane  was  ordered  equipped  with  an  "Automatic"  engine 
and  built  with  machine-cut  gears  at  an  extra  cost  of 
$1,600.  The  experience  of  the  department  has  been 
that  the  added  cost  of  cut-steel  gears  is  returned  in 
longer  life  and  less  maintenance  of  almost  any  large 
and  expensive  piece  of  equipment. 

In  the  case  of  the  converted  shovel  the  crawler  trac- 
tion treads  which  were  wood  blocks  shod  with  steel, 
and  had  proved  short-lived,  were  rebuilt,  at  the  depart- 
ment shops,  of  cast  steel.  The  cost  was  reduced  and 
the  life  increased.     This  sort  of  reconstruction  is  regu- 


lar practice,  wherever  weakness  develops  in  purchased 
equipment.  Additional  outfit  is  also  regularly  installed 
wherever  the  machine  can  supply  a  supplementary  serv- 
ice in  connection  with  its  major  purpose.  The  two 
steam  cranes  are  outfitted,  for  example,  with  vertical 
locomotive  type  air  compressors  and  air  receivers.  These 
compressors  give  90  cu.ft.  of  free  air  per  minute  for 
pipe  caulking  and  other  uses  without  bringing  in  a 
special  compressor  outfit  and  an  additional  operator. 
Practically  all  steam  machines  are  outfitted  with  air 
pumps. 

For  moi'e  extensive  uses  of  compressed  air  there  are 
portable  compressor  outfits.  These  are  hauled  by 
motor  trucks.  The  latest  style  has  a  four-cylinder 
automobile-type  engine  and  has  proved  easier  to  keep 
in  repair,  and  to  put  in  operation  and  it  causes  less 
vibration  than  the  older  two-cylinder  horizontal  gas- 
engine  outfits.  Here  it  is  noted  that  for  all  but  small- 
size  gas  motors,  the  department  has  standardized  on 
automobile-type  engines.  For  small  units  standardiza- 
tion consists  in  using  one  make  of  engine.  This  uni- 
formity has  saved  greatly  in  the  expense  of  stocking 
repair  parts  and  making  repairs  and  replacements. 

For  smaller  pipe  handling  operations,  ordinary  hand 
processes  or  gantry  and  winch  outfits  as  indicated  in  Fig. 
4,  have  been  used.  Backfilling,  however,  is  again  usually 
a  machine  process.  Practice  has  settled  definitely  on 
boom  machines  with  crawler  tractions  and  two-cylinder 
gasoline  engines  of  12  to  15  hp.  These  heavier  machines 
are  more  efficient,  where  the  spoil  bank  is  partly  frozen 
or  has  set  after  long  exposure.  Maintenance  on  back- 
fillers, in  proportion  to  their  cost,  runs  higher  than  on 
trench  excavators  and  other  equipment  generally,  which 
indicates  the  need  of  more  sturdy  manufacture. 

Supplementary  Equipment. — Supplementary  to  trench- 
ing, pipelaying  and  backfilling  there  ai-e  pavement  cut- 
ting and  repaving,  pumping  and  the  lighting  of  night 
work  and  underground  operations.  The  department 
equipment  includes  pavement  cutters,  stone  crushers, 
concrete  mixers,  pump  and  compressor  outfits,  In  all 
these  units  a  high  degree  of  portability  is  sought.  They 
are  self-propelling  or  carriage-mounted  and  are  kept 
down  to  reasonabl.v  small  size.     It  is  also  the  aim  to 
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FIG.  8.     PERPETUAL  INVENTORY  FORM 
All  machine  supplies,  replacement  parts  and  repair  materials  are  recorded  on  these  blanks. 
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standardize  on  one-cylinder  Novo  engines  or  four- 
cylinder  automobile  type  engines.  So  far  as  possible 
one-man  operation  is  attained'.  These  characteristics 
all  fit  in  with  the  ser\-ice  of  the  machine.s,  which  is 
scattered  and  is  not  of  long  duration  in  any  place. 

Shops  and  Yard  Service.—The  success  of  force-account 
work  with  intensive  use  of  labor-saving  machines  de- 
pends largely  on  perfect  yard  and  shop  service.  In 
Detroit,  materials  and  supplies  are  stored  at  three  yards, 
as  indicated  by  the  organization  chart,  Fig.  1,  which 
also  indicates  a  projected  future  yard.  At  one  of  these 
yards  are  the  machine  shops.  All  have  railway  sidings, 
track-scales,  and  15  or  20-ton  locomotive  cranes  for 
unloading  cars.  The  larger  cranes  will  handle  a  48  x 
48-in.  Y-casting  which  is  about  the  heaviest  piece  used. 
Deliverj'  from  the  yards  to  the  work  is  by  motor  trucks ; 
the  department  has  standardized  on  3-ton  and  6-ton 
Packards. 

Is  is  in  its  shop  de'velopment,  however,  that  the  depart- 
ment's practice  is  more  particularly  distinctive.  The 
shop  is  new,  Fig.  5.  It  is  large  enough  and  well  enough 
equipped  with  forges,  hammers  and  machine  tools  to 
fabricate  any  part  of  any  machine  employed  and  to 
assemble  at  the  same  time  several  of  the  larger 
machines.  This  statement  is  important  to  bear  in 
mind.  The  shops  and  their  equipment  are  not  the  ordi- 
nary city  department  shop?  for  making  minor  repairs 
and  replacements ;  they  are  outfitted  to  fabricate  con- 
struction machine  parts  or  even  complete  machines 
capable  of  being  produced  from  standard  structural 
shapes,  castings  and  forgings.  Besides  repairing 
equipment  they  produce,  between  repair  jobs,  various 
small  forgings,  etc.,  required  by  the  department. 

Precise  shop  records  are  kept  on  everj-  piece  of  equip- 
ment. The  items  recorded  include  repair  parts,  .supplies, 
shop  labor,  field  labor  operating  the  equipment,  and  daily 
output.  For  this  purpose  there  is  a  complete  system 
or  order  blanks,  shop  and  field  report  blank.s,  ledger 
summation  sheets,  etc.  A  number  of  these,  the  exten- 
sion of  whose  use  to  other  cost  recording  systems  is 
possible,  are  shown  by  Figs.  6,  7  and  8.  The  note- 
worthy idea  is  that  there  are  a  daily  field  co.st  record. 
Fig.  7,  a  repair  part  .shop  record  and  a  summation  cost 
record.  Fig.  6,  for  every  machine.  This  indicates  a 
principal  of  equipment  cost  keeping  which  permits  exact 
analysis  of  the  service  which  every  machine  and  every 
part  of  that  machine  gives  in  terms  of  useful  work  done. 
It  is  these  studies  which  are  enabling  the  department 
to  standardize  on  types  and  sizes  and  to  specify  special 
construction  of  parts  prone  to  wear  or  breakage. 


Bascule  Bridge  Introduced  in  China 

It  is  reported  that  the  first  ba.^cule  bridge  in  China 
l«  to  be  built  over  the  Grand  Canal  in  Tientsin  in  the 
near  future.  The  bridge,  which  will  have  pagoda-like 
towers  and  ornaments  typical  of  Chinese  architecture, 
has  been  designed  by  the  Strauss  Ba.scule  Bridge  Co.  of 
Chicago,  and  will  have  a  total  length  of  280  ft.  between 
.ibutments.  It  consists  of  a  vertical-overhead-counter- 
weight double-leaf  .span  of  l.'^O  ft.  flanked  on  each  side 
by  fixed  spans  of  7.5  ft.  The  traffic  on  the  Grand  Canal 
at  Tientsin  (or  Pei  Ho  a.s  it  is  known  at  this  point)  is 
very  dense  and  the  bascule  type  of  bridg-p  was  decided 
upon  in  order  to  facilitate  the  movement  of  river  traflSc 
•'it  this  point. — Journal  of  the.  Asuociatinv  nf  Chinese 
ind  Amcriran  Engineers,  Peking,  December,  1021. 


Should  Highway  Curves  Contain 
Transition  Spirals? 

By  Ernest  L.  Culbreth 

Former  Instructor  in  School  of  Engineering, 
Mississippi  A.  &  M.  College 

FKOJI  recently-published  data  on  highway  design  the 
writer  has  found  that  most  authorities  reviewed  have 
recommended  simple  or  compound  circular  arcs  for  all 
roadway  curves — an  hypothesis  that  may  be  premature. 
It  appears  that  the  duty  of  the  highway  engineer  is 
first  to  determine  the  nature  and  effect  of  the  operation 
of  vehicles  upon  highways  and  then,  with  consideration 
for  safety  and  economy,  recommend  the  design  that 
most  nearly  satisfies  the  requirements.  Following  this 
thought,  the  present  and  growing  popularity  of  auto- 
motive vehicles  demands  that  the  highways  be  designed 
entirely  for  their  use;  therefoi-e  study  of  the  operations 
of  automobiles  is  necessary  in  order  to  design  properly. 
In  a  recent  design  with  which  I  am  familiar  the 
requirements    permitted    only    cun'es    of    short    radii. 


fl  =  Roattus  outsidt  of  roadway 
W=  Width  of  roadway 
L  '  Wheel  base  of  car 
W'  Gage  f  K  Vers.  0 
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These  curves  were  made  simple  circular  arcs.  The  road- 
ways were,  of  necessity,  narrow.  It  was  a  great  sur- 
prise to  find  that  automobiles  did  not  follow  these  arcs 
but  formed  curves  sharp  at  the  center  and  flattening 
into  straight  lines  at  the  tangents  or  at  points  of  re- 
ver.se  curvature.  Upon  investigation  the  tracks  were 
found  to  form  spiral  transitional  curves.  I  have  meas- 
ured a  number  of  automobile  tracks  and,  finding  them  to 
be  spirals,  have  sought  the  reason  in  the  mechanical 
operation  of  the  vehicles. 

In  the  sketch  herewith  the  angle  f>  is  the  angle  formed 
by  the  front  wheels  of  an  automobile  and  the  chassis  and 
is  equal  to  the  central  angle  A.  Then  it  may  lie  seen 
that  when  »  is  increased  from  0  to  any  value  by  the  will 
of  the  driver,  angle  A  will  change  with  it  and  at  all  times 
be  equal  to  it.  The  radius  R  of  the  curve  at  any  position 
equals  sin  «  divided  by  the  whcelbase  of  the  car.  "  is 
a  variable  and  so  is  R.  The  wheelbase  is  constant  for 
any  given  car. 

In  view  of  these  facts  it  can  readily  be  seen  that  the 
driver  would  be  compelled  to  stop  on  the  tangent  at  the 
point  of  curvature  and  turn  the  steering  wheel  enough 
to  orient  the  car  on  the  s.ame  radius  as  the  curve  were 
ho  to  follow  circular  arcs.  After  he  had  driven  around 
the  curve  he  would  have  to  stop  and  orient  it  on  the 
forward  tangent.  However,  in  practice  the  driver  on 
approaching  a  curve  simply  continues  to  turn  the  steer- 
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ing  wheel  till  the  car  is  oriented  on  the  curve  and  re- 
verses the  opei'ation  at  the  forward  tangent.  Thus 
angle  "  is  a  variable,  increasing  from  0  on  t>ie%irst 
tangent  to  the  value  required  for  the  circular  arc,  and 
decreasing  at  the  end  of  this  arc  to  0  on  the  forward 
tangent.  It  is  clear  that  the  increase  and  decrease  of 
angle  s  is  regular,  therefore  the  curve  formed  is  a 
transition  spiral. 

A  good  reason  why  highway  cui-ves  should  be  joined 
to  tangents  by  spirals  is,  thai;  to  prevent  unequal  dis- 
tribution of  the  weight  of  the  car  on  the  wheels,  lateral 
skidding  and  possible  overturning  as  a  result  of  the 
centrifugal  force  acquired,  it  is  necessary  to  super- 
elevate  the  outside  of  the  roadway  on  a  curve.  To  pre- 
vent torsion  in  the  chassis  and  shock  to  passengers  this 
superelevation  should  be  obtained  by  regularity  of  in- 
crease from  the  tangent  to  the  required  value  at  the 
circular  arc  of  the  curve. 

From  about  fifty  actual  tracks  measured,  it  was  found 
that  short  curves  having  a  central  angle  of  90  deg.  or 
less  were  simply  two  spirals  having  a  common  tangent 
at  the  middle.  Those  having  a  larger  central  angle,  and 
long  curves  generally,  contained  a  circular  arc  in  the 
middle  and  differed  from  the  typical  railroad  cui-ve  only 
in  the  length  of  spiral  which  was  found  to  be  much 
shorter  and  of  nearer  constant  length.  The  speed  of  the 
cars  making  a  number  of  the  tracks  measured  could  not 
be  ascertained. 

The  spiral  length  that  appears  to  meet  the  demands 
of  the  driver  differs  from  the  following  railroad  spiral 
length 

2D 


and    from    the    highway    curves    measured   we    get    an 
approximate  formula  something  like  this: 


3Z) 
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in  which  L  equals  length  of  spiral  in  100-ft.  stations, 
D  the  degree  of  curve  of  circular  arc,  and  V  the  velocity 
of  the  machine  in  miles  per  hour.  Having  found- the 
length  we  may  proceed  as  in  railway  work. 

For  any  point  the  width  of  required  roadway  is  equal 
to  the  gage  of  the  car  plus  the  wheel  base  multiplied  by 
the  sin  e.  Due  to  the  dragging  action  of  the  car  this 
extra  width  should  in  all  cases  be  on  the  inside  of  the 
curve. 


Flood-Control  Dam  Replenishes 
Underground  Water  Source 

Results  of  Two  Seasons'  Experience  with  Devil's 

Gate  Dam  at  Pasadena — Flood  and  Water 

Storage  Functions  Conflict 

DEVIL'S  GATE  DAM,  completed  in  September  1920, 
in  the  Arroyo  Seco  near  Pasadena,  Gal.,  was  built 
by  the  Los  Angeles  County  flood-control  district  as  a 
control  measure.  To  serve  its  primary  function,  the 
reservoir  is  being  kept  empty,  or  nearly  so,  during  the 
season  of  the  year  when  heavy  runoff  occurs.  This, 
unfortunately,  keeps,  down  the  water  level  in  the  reser- 


WATER    INFILTRATION    GALLERIES    NEAR    RESERVOIR 

The  galleries  or  tunnels  indicated  by  letters  A  to  G  are  on  a 
1  to  1,0110  grade,  165  ft.  below  the  mesa  surface  at  their  upper 
ends.  To  increase  their  yield  a  submerged  dam  was  built  some 
years  ago  below  the  end  of  tunnel  E  and  just  above  the  present 
Devil's  Gate  dam. 

voir  at  a  time  when  water  is  available  for  distribution 
into  the  gravel  beds  adjoining.  However,  on  the 
occasions  when  the  reservoir  has  held  large  volumes 
of  water  there  has  been  opportunity  to  observe  the 
effect   on   these   underground   gravel    beds.     The   con- 


RESERVOIR  FORMED  BY  DEVIL'S  G.\TE  DAM 
Porous  bank  at  right  through  which  water  passes  to  tunnels.     Old  bridge  to   be  removed. 
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RELATIOX  OF  WATER  LEVELS   IX  RESERVOIR    TUXNEL    G    AXD    CASITAS    WELL 
•    The  w^ter  levels  in  the  tunnel  and  wells  fluctuate  with  the  depth  of  water  in  the  reservoir. 


elusions  are  that  accumulations  of  water  in  the  reser- 
voir are  of  direct  and  very  material  benefit  in  replenish- 
ing and  sustaining  the  diy  season's  supply  in  the  under- 
ground sources. 

The  dam  is  an  arched  structure  120  ft.  high,  located 
in  a  narrow  gorge  where  the  stream  passes  through  a 
gap  in  a  granite  spur  extending  from  the  range  of  hills 
on  the  west  into  the  alluvial  mesa  on  the  east.  The 
construction  of  the  dam  was  described  in  Engineerinf/ 
Neics-Record,  July  29,  1920,  p.  202.  The  drainage 
basin  includes  an  area  of  30.5  sq.mi.  of  which  only  3.5 
.sq.mi.  are  table  land  or  mesa  and  the  remainder  is  in 
the  precipitous  Sierra  Madre.  During  the  flood  of  1914 
the  Arroyo  Seco  carried  a  maximum  flow  of  11,400  sec- 
ft.  The  highest  flow  since  the  completion  of  the  dam 
occuiTed  in  December,  1921,  and  carried  about  2,300 
sec.-ft.  or  21  per  cent  of  the  1914  flood.  The  reservoir 
has  a  capacity  of  4,600  acre-ft.,  covering  154  acres  at 
spillway  level. 

For  a  considerable  distance  along  the  east  rim  of  the 
Arroyo  above  the  dam  the  mesa  has  an  average  height  of 
40  ft.  above  the  stream  bed  and  slopes  gently  away  from 
the  Arroyo  to  the  south  and  east.  This  mesa  is  the 
debris  cone  consisting  largely  of  porous  material  which 
was  formed  by  the  stream  flow  from  the  same  water- 
shed. After  the  formation  of  the  cone  the  present 
channel  of  the  stream  was  apparently  cut  through  to 
a  lower  level.  Water  from  the  present  channel  .seeps 
rapidly  into  the  porous  material  and  percolates  in  a 
.southeasterly  direction,  supplying  the  underground 
storage  known  as  the  Pasadena  water  basin  from  which 
many  pumping  plants  extract  water  for  Pasadena, 
South  Pasadena,  Alhambra  and  San  Gabriel. 

In  the  mesa  close  to  the  southeast  corner  of  the  pres- 
ent resei-voir  the  city  of  Pa.sadena  some  years  ago  con- 
structed about  a  mile  of  water  infiltration  tunnels  or 
galleries  to  collect  seepage  water  from  the  basin  and 
convey  it  to  points  where  it  could  be  used  conveniently. 
The.se  tunnels  (.see  map)  are  4  x  6  ft.  in  cross-.scction 
and  are  lined  with  concrete  except  in  the  portions 
through  solid  rock.  Water  seeping  into  the  tunnels  is 
retained  by  concrete  bulkheads  at  their  lower  ends,  into 
which  pipes  are  tapped  aiwl  from  which  tHe  flow  is 
controlled   by   valves.  •    ,         ■ 

On  March  14,  1921  after  ahcavy  rain,  water  collected 
in  the  reser\oir  to  a  maximum  depth  of  48-ft.-  At  that 
time  600  acre-ft.  ofwatwr.  was  estiniHtcd  lo  have  l>een 
in  the  re.servoiK  .  On  March  15  iln'  water  subsided 
about  a  foot.  It  contihuwl  to  subside  for  the  next 
ten  or  twelve   days   at   about   the   same   rate,  passing 


entirely  into  the  adjoining 
gravel  beds  and  mesa  land 
tapped  by  the  tunnels.  A  sec- 
ond rainstorm,  May  21  -  24, 
stored  about  825  acre-ft.  of 
water  in  the  reservoir  in 
addition  to  the  amount  col- 
lected in  the  previous  runoff. 
This  second  accumulation 
brought  the  height  of  the 
water  to  52  ft.  on  May  27. 

The  rains  of  last  December 
caused  a  runoff  exceeding  any 
that   had    occurred   since   the 
completion    of   the    dam    and 
afforded    a    practical    demon- 
stration  of    its   flood   protective   value,   as   well    as   an 
opportunit.y  to  observe  the  effect  on  the  underground 
water  storage. 

An  accurate  record  of  the  amount  of  water  flowing 
from  the  collecting  tunnels  and  particularly  the  water 
level  in  Casitas  Well,  and  in  the  shaft  in  tunnel  G, 
kept  by  S.  B.  Morris,  chief  engineer  of  the  Pasadena 
Water  Department,  shows  a  very  definite  relation  be- 
tween the  reservoir  water  level  and  the  rate  of  perco- 


DEVIL'S  GATE  DAM  WITH  RESERVOIR  FULL 

Built    for    flood    control.      While   .servinK   this    function   the 
reservoir  Increases  Paaadcnu's   underground   water   supply. 


lation.  The  history  of  rainfall,  reservoir  level  and  per- 
colation is  given  in  the  accompanying  chart  prepared 
by  Mr.   Morris. 

The  rate  of  percolation  has  been  found  to  be  greatest 
when  the  water  is  at  maximum  height  in  the  re.ser- 
voir  and  to  vary  in  inverse  proportion  to  the  water 
level,  i.  e.,  the  rate  of  percolation  is  much  slower  as 
the  head  diminishes.  The  loss  due  to  evaporation  is  con- 
sidered negligible  at  the  time  of  year  when  the  floods 
occur. 

The  arrival  of  any  substantial  flood  in  the  reservoir 
causes  an  almost  immediate  effect  in  the  collecting 
tunnels.  After  the  floods  of  March  13-14  and  May  21-24. 
the  use  of  water  from  the  Pasadena  water  tunnels  had 
to  be  discontinued  for  five  days  because  for  that  period 
the  turbidity  was  too  high  for  domestic  use.  Bacterial 
counts,  Mr.  Morris  states,  show,  that  the  water  passes 
through  the  banks  of  the  reservoir  with  very 'little' ef- 
fect of  filtration,  the  bacterial  count  going  as' high  as 
2.000  per  c.c,  immediat<*ly  following  floods  in  times  when 
the  normal  count  with  no  water  in  the  reservoir  Mh' 
about  5  to  10  per  c.c. 
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Central  Repair  Shop  for  Philadelphia  Water- Works 

Units  Heretofore  Scattered  Over  City  Brought  Together — Machine,  Blacksmith,  Tinsmith,  Carpenter, 
Pattern,  Foundry  and  Auto-Repair  Departments — Maintenance  Headquarters  and  Storage  Shed  Adjacent 


By  John  M.  Broggini 

Chief  Draftsman,   Bureau   of   Water,    Philadelphia,    Pa. 


ONE  genera!  repair  shop 
just  completed  for  the 
Philadelphia  Bureau  of 
Water  was  decided  upon  be- 
cause the  large  repair  equip- 
ment otherwise  needed  at 
many  plants  would  be  al- 
most prohibitive  in  initial 
cost  and  maintenance. 
Heretofore  the  units  that 
now  comprise  the  general 
repair  shop  were  not  only 


J 

FRONT  VIEW  OF  GENERAL  REPAIR  SHOPS 


inadequate  but  were  so  located  as  to  make  the  various 
steps  necessary  for  hauling,  repairing,  etc.,  a  serious 
problem.  The  routing  of  orders  through  many  hands 
was  necessary.  With  a  single  shop  the  overhead  will 
be  cut  to  a  minimum  and  will  be  far  more  direct  and 
efficient  than  before.  The  new  central  shop,  which  is 
160  X  200  ft.  in  plan,  is  located  close  by  a  100  x  280-ft. 
headquarters  building  and  a  storage  shed  40  x  2.30  ft.  in 
plan,  both  of  which  are  now  under  contract.  The  group 
will  make  a  compact  maintenance  unit.  This  article  will 
be  confined  to  the  new  shop. 

The  building  is  of  strictly  fireproof  construction — 
brick  and  steel  with  terra  cotta  trimming.  For  the 
safety  of  the  materials  stored,  a  sprinkler  system  was 
installed  in  the  carpenter  shop,  pattern  storage  and  auto- 


Main  enf ranee 
PLAN  OF  CENTRAL  REPAIR  SHOP,   PHILADELPHIA  BUREAU  OF  WATER 
A  one-story  building  160  x  200  ft.  in  plan  concentrates  the  repairs  for  a  water-works  svs- 
of  many  units  serving  a  large  area. 


mobile  repair  shop.  As  the 
building  has  a  ground  floor 
only  it  covers  an  area  of 
32,000  sq.ft.  Due  to  the 
large  roof  area  the  deck 
material  was  carefully  con- 
sidered as  it  was  desirable 
to  keep  the  steel  tonnage 
as  low  as  possible  and  still 
have  a  permanent  and  fire- 
proof construction.  Gypsum 
roof  tile  was  used,  which 
besides  being  light  and  fireproof  is  an  efficient  insulator. 
The  repair  shop  is  subdivided  into  the  following 
departments:  Machine,  blacksmith,  tinsmith,  carpenter, 
pattern,  auto  repair  and  foundry.  The  convenience  of 
the  layout  may  be  seen  in  the  accompanying  plan.  As 
access  to  any  part  of  the  shop  by  truck  is  through 
two  gates  only,  all  deliveries  are  controlled  from  the 
clerk's  office,  located  just  inside  the  main  entrance. 
Delivery  of  heavy  materials  is  facilitated  by  the  trucks 
being  able  to  drive  under  the  crane  runway  which  is 
equipped  with  a  10-ton  three-motor  electric  traveling 
crane.  To  facilitate  heavy  deliveries,  the  machine  tools 
are  grouped  according  to  their  operation — lathes  in  the 
turning  group,  planers  in  the  planing  group — particular 
care  being  taken  that  the  large  machines  of  each  group 
were  placed  under  the  crane- 
way  so  that  hea\Y  work  could 
be  handled  with  ease. 

Consideration  was  given  in- 
dividual drive  in  cases  where 
the  machines  were  large,  and 
daily  use  probable.  Group 
drive  was  selected  in  the  ma- 
jority of  cases,  but  with  divi- 
sion into  small  groups,  as, 
unlike  a  production  shop,  the 
kind  and  quantity  of  work  is 
more  or  less  uncertain.  Motors 
were  used  in  both  individual 
and  group  drives.  One  ver%' 
noticeable  feature  of  the  shaft- 
ing layout  is  that  no  wood 
footing  pieces  are  used.  The 
hangers  are  bolted  directly  to 
the  channel  stringers,  with 
adjustment  bearing  set  screws. 
The  blacksmith  equipment 
at  the  other  end  of  the  build- 
ing consists  of  an  100-lb.  and 
a  600-lb.  electric-driven  ham- 
mer, four  40-in.  forges,  one 
50-in.  forge  and  a  billet  fur- 
nace. The  electric  hammers 
were  kept  as  far  away  as  prac- 
ticable from  the  foundry  to 
prevent  vibration  of  the  molds. 
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The  large  forge,  both  hammers  and  the  billet  furnace 
are  located  near  each  other,  a  hand-operated  jib  crane 
being  provided  to  lift  material  from  one  to  the  other. 
The  foundiy  is  planned  to  take  care  of  small  cast- 
ing work  of  which  there  is  considerable.  Equipment 
for  large  work  seemed  impracticable  due  to  the  uncer- 
tainty as  to  its  being  needed.     A  small  core  oven,  pit 


BLACKSMITH  SHOP,  -WARM  AIll  FUi;NACES  IN  REAR 

crucible  furnace  and  two  melting  pots  are  provided. 
To  handle  the  crucible  from  the  furnace  to  the  mould- 
ing floor,  a  monorail  hand-operated  hoist  and  crane, 
supported  overhead  on  beams  connected  to  building 
columns  and  pilasters,  was  installed. 

The  forges,  furnaces,  core  oven  and  melting  pots  are 
all  oil  fired  by  a  low-pressure  system.  The  oil  is  stored 
in  a  12,000-gal.  tank  in  a  pit  outside  the  building. 
A  pump  lifts  the  oil  to  an  auxiliary  tank  of  250-gal. 
capacity  provided  with  a  float  switch  which  auto- 
matically controls  the  supply  to  the  units.  In  view  of 
the  fact  that  heavy  crude  oil  of  16  to  14  deg.  Baume 
is  to  be  used,  steam  lines  and  coils  were  placed  inside 
the  oil  lines  and  in  both  tanks,  thus  insuring  a  greater 
reliability  of  operation.  Air  is  supplied  through  gal- 
vanized-iron  piping  by  a  direct-connected  motor-driven 
fan  blower.  All  oil  and  air  lines  were  run  in  under- 
ground concrete  ducts  covered  over  with  plates.  The 
.system  was  designed  for  an  oil  pressure  of  20-lb.  per 
sq.in.  and  an  air  pressure  of  12  oz.  per  sq.in.  at  the 
burners  when  operated  at  a  maximum  capacity. 

Both  store  and  tool  rooms  are  centrally  located  in 
relation  to  all  departments.  They  are  equipped  with 
modern  steel  racks  and  bins  permitting  the  storing  of 
a  great  variety  of  tools  and  spare  parts,  and  with 
machines  for  their  adjustment   and  care  of  the  tools. 

In  the  rear  of  the  building  is  an  automobile  repair  shop 
with  five  work  pits  for  passenger  machines  and  small 
trucks  and  one  for  large  trucks.  Access  to  this  shop 
is  through  large  sliding  doors  from  the  court.  Auto- 
mobiles may  come  in  or  leave  any  bay  without  disturb- 
ing others  that  are  being  repaired. 

The  carpenter  shop  and  pattern  storage  mom  are 
separated  from  the  remainder  of  the  building  by  fire 
walls  and  doors.  The  wood-working  machinery  is  such 
that  the  lumber  to  be  used  for  the  various  purposes 
can  be  handled  from  the  rough,  thus  permitting  advan- 
tageous buying  of  market  sizes. 

The  current  for  power  and  lighting  is  bought  from 
a  local  electric  company  but  a  chimney  of  ample  capacity 
has  been  provided  so  that  a  power  plant  can  be  installed 
at  any  time.  Due  to  the  numerous  lines  nece.ssar\',  all 
conduits,  except  lighting  circuits  frfim  the  individual 
panel  boxes,  are  concealed  in  the  concrete  subfloors. 
Receptacles  for  small  electric  hand  tools  are  provided 
at  frequent  intervals.     With  the  fact   in  view  that  on 


many  occasions  it  would  be  necessary  to  work  at  night, 
the  lighting  was  arranged  in  small  circuits  so  that 
only  one  particular  part  around  the  machines  needed 
could  be  lighted.  In  addition  to  the  general  lighting,  each 
machine  tool  is  equipped  with  an  individual  lamp  for 
close  work,  which  may  be  shifted  to  light  any  part  of 
the  machine. 

In  laying  out  the  plumbing,  a  sanitary  base  was  pro- 
vided around  all  toilets,  showers  and  washrooms,  and 
the  fixtures  were  placed  in  the  center  of  their  respec- 
tive rooms,  thus  avoiding  any  contact  with  the  walls 
and  partitions.  Light  and  ventilation  is  provided  by 
the  roof. 

To  heat  this  large  building  hot  air  was  chosen.  Heat- 
ing with  steam  would  have  required  10,000  sq.ft.  of  cast- 
i!on  radiation,  which,  with  all  the  other  equipment,  would 
have  meant  a  very  large  expenditure.  As  the  foundry  is 
not  separated  from  other  parts  of  the  shop,  steam  rising 
from  the  moulds  when  pouring  off,  as  well  as  the  smoke 
and  noxious  gases,  were  also  to  be  considered. 
Although  roof  ventilation  was  provided,  most  of  these 
gases  are  heavier  than  air  and  lie  near  the  floor  and 
are  not  affected  by  the  roof  vents.  Further,  instead 
of  removing  the  steam,  roof  vents  would  only  accelerate 
the  annoyance  from  it,  as  the  warm  air  which  escapes 
must  be  supplanted  by  the  outside  air,  and  this  not 
being  properly  heated  chills  the  air  within  the  build- 
ing, thus  reducing  its  capacity  to  carry  moisture  and 
causing  greater  precipitation.  A  blower  warm  air 
furnace  heating  system  was  decided  on,  with  overhead 
galvanized-iron  ducts  as  a  means  of  distribution.  The 
heated  air  is  discharged  where  most  needed.  When 
ventilation  is  required  this  system  affords  a  positive 


LARGE  MACHINE  TOOLS  CONVENIENT  TO  CR.VNE 

means  of  accomplishing  this  particularly  desirable 
result,  which  is  independent  of  the  changing  climatic 
conditions. 

The,  plant  described  in  this  article  was  designed 
under  the  direction  of  Carleton  E.  Davis,  chief  of  the 
Bureau  of  Water. 


Western  LogginR  Companies  Own  Railroads 

At  the  1021  Pacific  Logging  Congress,  the  .secretary's 
report  contained  the  following  figures  as  to  the  mileage 
of  logging  railroads  and  the  kind  and  amount  of  rail- 
road equipment  employed  by  Western  logging  com- 
panies: logging  trucks.  8,.S62;  flat-cars,  4,030;  steam 
shovels.  101;  locomotive  cranes.  62;  geared  locomotives. 
725;  direct  connected  locomotives.  240;  logging  railroad 
mileage,  .'j,240. 


774 


ENGINEERING    NEWS-RECORD 


Vol.  88,  No.  19 


CO2,  Odor  and  Iron  Removal  at 
Virginia  Beach,  Va. 

Water  from  Wells  in  Marsh  Land  Aerated,  Treated 

with  Milk  of  Lime  and  Chloride  of 

Lime  Settled  and  Filtered 

Official  SumnMry  of  a  Report  by  the  Enginrering  Division  of 
the  Virginia  State  Board  of  Bealth — Richard  Messcr.  Chief  Engi- 
nier.  A.  Wagner  and  Linn  H.  Enslow,  Assistant  Engineers.  Rich- 
mond,  Va. 

VIRGINIA  BEACH,  a  sea-side  summer  resort  on  the 
Atlantic  Shores  of  Virginia,  is  an  incorporated 
town  with  a  resident  population  of  900  and  a  transient 
population  of  10,000  to  12,000  which  is  rapidly  increas- 
ing year  by  year.  Its  water  supply  has  always  been  its 
poorest  asset  in  that  it  has  been  objectionable  on  account 
of  odors  and  iron  content.  These  objectionable  quali- 
ties have  apparently  been  on  a  continuous  increase, 
being  worse  in  summer  than  in  winter,  until  during 
recent  summers  the  water  has  been  used  only  for  bath- 
ing, sprinkling  and  automobile  washing.  Water  for 
laundry  and  kitchen  uses  has  been  gathered  by  cisterns, 
while  table  water  has  been  purchased  from  commercial 
water  bottling  establishments.  The  town  having  tried 
to  remedy  the  situation  in  the  past  through  treating 
the  raw  water  with  lime  and  then  passing  it  through 
a  pressure  filter  without  success  had  abandoned  the 
plan  and  was  using  the  untreated  raw  water.  The 
authorities  were  pursuaded  by  the  Division  of  Engi- 
neering of  the  Virginia  State  Board  of  Health  to  build 
an  aeration-filtration  plant,  assurance  being  given  that 
considerable  improvement  to  the  supply  would  result. 
Construction  was  started  in  the  spring  of  1921  and  the 
plant  placed  in  operation  in  the  summer  of  the  same 
year.  Because  of  the  unusual  CO,,  iron  and  odor  con- 
tent of  the  raw  water  used  and  the  satisfactory  plant 
efliciency  obtained,  it  was  thought  that  the  following 
information  might  serve  to  clear  the  minds  of  many  as 
to  what  may  be  expected  during  treatment  of  waters 
of  similar  quality. 

Source  cund  Character  of  Supply — The  supply  is  taken 
from  31  driven  wells  in  an  old  marsh  area.  These  wells 
are  2  in.  in  diameter  and  20  ft.  deep,  the  strata  pene- 
trated being  12  ft.  of  clay,  then  a  2-in.  layer  of  "hard 
pan"  of  high  iron  content  and  finally  8  ft.  of  fine  white 
sand.  During  the  past  few  years,  the  tap  water  has 
been  impregnated  with  an  intense  odor  caused  by  the 
decom.position  of  nitrogenous  animal  tissue  in  the  pipe 
system.  The  odor  was  especially  noticeable  at  hot  water 
spigots.  Frequent  blowing  oif  of  mains  was  necessary. 
In  brief,  the  water  was  unsatisfactory  for  laundry  and 
culinary  purposes.  The  town  had  been  anxious  for 
some  time  to  obtain  a  satisfactory  supply,  but  not  until 
1920  could  a  method  of  financing  it  be  worked  out. 

After  an  investigation  by  this  Division,  including 
chemical  analysis  of  the  water  at  various  points  in  the 
system,  recommendations  outlining  a  treatment  plant 
were  made  to  the  authorities.  The  City  of  Norfolk  was 
at  the  time  replacing  its  wood-tub  filter  plant  with  con- 
crete units.  The  Town  of  Virginia  Beach  was  offered, 
free  of  charge,  any  parts  of  the  discarded  plant  which 
might  be  suitable  for  the  erection  of  the  contemplated 
iron  removal  plant.  This  offer  was  accepted  and  the 
plant  built.  . 

Aerator  and  Chemical  Treatment — From  the  wells  the 
water  is  forced  by  a  gasoline-engine-driven  duplex  pump 


through  four  "Spraco"  nozzles  inside  of  a  shallow  ele- 
vated tank,  the  nozzle  pressure  being  6  lb.  Around  the 
top  of  the  tank  is  a  louvre  fence  forming  a  "saucer" 
or  "bowl"  that  catches  the  dropping  spray  and  allows 
a  circulation  of  air  between  the  spacings  in  the  fence. 
From  the  tank  the  aerated  water  descends  by  gravity 
to  the  mixing  chambers  within  the  settling  tanks.  A 
mixture  of  milk  of  lime  and  chloride  of  lime  solution 
is  fed  by  gravity  near  the  entrance  to  the  mixing 
chambers.  The  lime  dose  is  regulated  so  as  to  remove 
the  last  traces  of  CO,.  A  trace  of  phenolphthalein 
alkalinity  (normal  carbonate)  is  maintained  in  the 
settled  water.  Chloride  of  lime  serves  a  triple  role 
and  a  trace  of  available  chlorine  is  maintained  in  the 
settled  water.  The  chlorine  serves  as  an  oxidizer  of 
any  reducing  compounds  or  ferrous  iron  that  may  escape 
oxidization  during  aeration.     It  oxidizes  organic  com- 
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PL,.\NT  FOR  REMOVING  CO,.,  ODOR  AND  IRON  FROM  WELL 
WATER  AT  VIRGIXL\  BEACH.   VA. 

Raw  water  passes  througU  spray  nozzle  aerator  wliere  It 
receivei5  lime  treatment.  Goes  thence  to  mixing  and  settling 
tanks,  then  to  filter  and  finally  to  covered  clear  water  basin. 


pounds,  reducing  odors  and  at  the  same  time  maintains 
a  sterile  water  through  the  plant. 

Mixing  Chwnber  and  Settling  Ta7iks — At  the  center 
bottom  of  the  two  circular  wooden  settling  tanks  (in 
parallel)  and  extending  to  the  flow  line  is  a  box  mixing 
chamber.  Treated  water  entering  at  the  bottom  passes 
upward  around  the  horizontal  baffles  in  the  mixing  box 
and  is  distributed  at  the  water  level  in  the  tanks.  A 
solid  partition  in  the  tank  causes  the  flow  to  take  a 
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course  of  360  deg.  to  the  opposite  side  of  this  baffle  wall 
where  it  leaves  to  enter  the  filter  tub.  The  distribution 
of  flow  is  made  uniform  by  a  stilling  wall  of  1  x  10-in. 
boards  with  1-in.  spacing.  The  stilling  wall  is  120 
deg.  from  the  influent  side  of  the  baffle  and  240  deg. 
from  the  effluent  side.  Though  the  water  enters  the 
tanks  at  the  surface,  because  it  is  always  colder  than 
the  water  in  the  tanks  it  has  a  tendency  to  take  a  down- 
ward course,  mixing  with  the  underlying  water.  The 
stilling  wall,  however,  causes  a  very  satisfactory  uni- 
formity of  tank  displacement  with  no  short-circuiting, 
surface  currents  or  under-currents. 

The  Filter — This  is  an  ordinary  wood  tub-filter  with 
the  rakes  removed  and  a  bisecting  gutter  placed  across 
the  center  to  reduce  the  longitudinal  distance  between 
edges  of  wash  troughs.  Virginia  Beach  (local)  sand 
was  employed.  The  effective  size  is  about  0.4  m.m.  and 
the  uniformity  coefficient  1.5.    The  raie  is  set  by  hand 


RESULTS  OF  WATER  TREATJIENT  AT  VIRGI.MA  BEACH 
(Parts  per  1,000,000) 

( 1)  Aeration — No  Lime  Added — Chloride  of  Lime.  Settled  and  Filtered. 

COj  Iron        Carbonate       Total        Odor 

Alkalinity 

Raw 125  2.2  Putrid 

Aerated 20  1.4  None 

Settled 19  1.1*  None 

FQtered 15  0.05  None 

Service  Tap 0.15  None 

(2)  Aeration — Lime  and  Chloride  of  Lime — Settled  and  Filtered. 

Raw 100  2   1  0  80        Putrid 

Aerated 10  17  0  80         None 

Mixed 0  6  94         None 

Settled 0  0  40*  5  92         None 

Entered   0  trace  trace  90         None 

Service  Tap 2  trace  0  .  .         None 

•Iron  in  settled  water  present  as  hydrate. 

(3)  Per  Cent  Removal:  Chloride  of  Lime  but  no  Hydrate  of  Lime. 
By  aeration 84  ... 

By  settling  tank 0  50 

By  filter 4  48 

Total 88  98 

(4)  Per  Cent  Removal:  Treating  12,000  Gal.  per  Hr.  with  0.3  lb.  Chloride  of 
Lime  and  I  lb.  Hydrated  Lime. 

(Available  chlorine  dose  —0.9  p. p.m.       Lime  =  0. 85  grains  per  gal.) 
By  aerator  90 

By  lime...  100 

By  Kttling  tank 81 

By  filter 18 

Total 100  99 


control  and  since  the  raw  water  pump  cannot  supply 
water  in  excess  of  the  sanitary  rating  the  operator  holds 
the  size  of  the  effluent  stream  to  correspond  as  nearly  as 
possible  to  the  raw  water  pumpage.  Thi.s,  with  a  little 
experience,  offers  no  particular  difficulty.  The  filter 
is  washed  from  the  elevated  service  tank  at  the  plant. 
Control  of  wash  water  is  regulated  by  obaerv'ing  a 
pressure  gage  on  the  wa.sh  line.  The  rate  of  wash  is 
a  ri.<!e  of  18  in.  per  minute  with  9  lb.  pressure  on  the 
manifold.  With  the  sand  level  20  in.  below  the  top  of 
the  gutters,  this  rate  is  very  flatisfactor>'.  An  addi- 
tional aewer  outlet  had  to  be  put  in  the  filter  to  take 
ofT  this  volume  of  wash  water,  however. 

Clear  Wafer  TrtrjA— This  consists  of  an  old  filter  tub 
buried  in  the  ground  for  three-fourths  of  it.s  dopth  and 
covered  with  tight  cover  and  composition  roofing. 

Plant  Efficiency — The  average  results  obtained 
through  the  plant  under  different  cmiditions  are  shown 
by  the  accompanying  taV)le.  It  is  apparent  that  the  iron 
is  juat  as  effectively  removed  by  the  plant  a.s  a  whole 
where  lime  is  omitted  a.'<  where  it  is  used.  In  such 
case,  however,  a  greater  load  is  placed  on  the  filter  and 
a  higher  percentage  of  wash  water  is  ref|uired. 

The  OH  ions  combining  with  the  ferrous  or  ferric 
carbonate  tends  to  form  a  larger  and  more  feathery  floe. 


which  is  ready  for  prompt  settling  upon  emergence 
from  the  mLxing  chamber  box.  Such  a  floe,  possessing 
a  greater  absorption  quality  and  a  tendency  to  more 
pronounced  settling,  removes  a  greater  portion  of  dis- 
solved organic  and  finely  divided  matters  in  suspension 
during  retention  in  the  settling  tanks  than  is  the  case 
where  lime  is  omitted.  The  portion  of  floe  which  flows 
onto  the  filter  forms  a  highly  satisfactory  "blanket" 
which  is  more  gelatinous  and  has  less  tendency  to  be 
sucked  into  the  sand  surface  than  when  lime  is  omitted. 

The  greatest  value  from  lime  addition,  however,  is 
found  in  the  carbon  dioxide  removal.  When  lime  is 
omitted  the  filter  builds  up  loss  of  head  rapidly  and 
finally  becomes  air-bound.  With  an  increase  of  a  CO, 
atmosphere  under  pressure  in  the  filter,  however,  the 
CO,  content  gradually  increases  in  the  filter  effluent. 
This  is  very  undesirable  in  that  under  such  conditions 
the  water  is  increased  in  "aggressiveness"  with  attend- 
ant corrosion  of  mains  and  an  objectionable  iron  content 
returned  to  the  water  before  it  reaches  the  consumer. 
As  a  general  rule  therefore  it  was  decided  to  add  lime 
at  all  times  to  the  aerated  water  and  maintain  thereby 
in  the  settled  water  a  CO,  content  of  less  than  2  p.p.m. 

Bacteria  Removal — Bacteria  removal  was  not  the  end 
sought.  The  wells  are  so  located  as  to  be  practically 
free  of  any  danger  of  pollution.  Due  to  the  fact  that 
these  wells  were  being  di'awn  on  at  a  heavy  rate,  and 
also  realizing  the  attendant  pollution  around  construc- 
tion jobs,  it  was  thought  advisable  to  add  the  chloride 
of  lime.  It  later  developed  that  this  was  warranted 
as  some  seepage  was  discovered  entering  the  wood  tub 
clear  well  before  the  swelling  of  the  staves  had  made 
it  entirely  tight.  Although  the  raw  water  has  never 
shown  B.  Coli  present,  samples  from  the  aerator  and 
other  points  throoigh  the  plant  showed  B.  Coli  present 
when,  during  the  tuning  up  of  the  plant,  the  chlorine 
dose  was  allowed  to  become  somewhat  lower  than 
desired  and  again  when  through  accident  some  of  the 
sludge  in  the  settling  tank  was  disturbed  and  became 
mixed  with  the  supernatant  water.  All  samples  exam- 
ined since  July  26,  1921,  show  absence  of  B.  Coli  in 
raw  and  treated  water,  with  the  total  count  at  the 
service  tap  varying  between  5  and  50  per  c.c.  on  agar 
at  37  J  deg.  As  the  chlorine  aids  in  iron  and  odor 
removal  the  treatment  is  kept  up. 

Effect  of  Improved  Supply  on  the  Consumers — Since 
August,  1921,  the  improved  supply  has  been  universally 
used,  replacing  the  necessity  of  using  cisterns  as 
laundry  water  supplies  and  bottled  spring  waters  for 
the  table.  No  complaint  has  been  heard  of  further 
objectionable  colors  or  odors  at  the  hot  water  services. 

The  investigation,  preliminary  designs  for  plant  and 
chemical  tests  were  made  by  Messrs.  Wagner  and 
Enslow  and  the  installation  by  William  H.  Taylor,  .Jr., 
director  of  public  works,  Norfolk,  and  his  assistant, 
David  A.  Decker. 

U.  S.  Topographical  Survey  Not  Yet  Half  Done 

In  summarizing  the  work  of  the  Interior  Department 
between  Mar.  4,  1921  and  Mar.  4,  1922,  Secretary  Fall 
reports  that  during  that  period  the  Geological  Survey 
covered  14,000  sq.  mi.  with  surveys  for  the  topographic 
map  of  the  United  States.  This  work  h.is  been  in  pri)g- 
ress  for  forty  years  and  if  it  is  to  be  completed  within 
the  present  generation,  Secretar>'  Fall  declares  that  the 
8ur^•ey  must  have  sufficient  funds  to  cover  several  times 
this  area  annually.    At  present  it  is  less  than  half  done. 
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Operation  and  Tuning  up  of  the  Cleveland  Filters 

Comparative  Uniformity  of  Results  Obtained  for  Four  Years — New  Effluent  Pipes — 
Baffling  Reduced  75  Per  Cent — Chemical  Apparatus  Revamped 

By  J.  W.  Ellms 


DURING  the  strenuous  tuning-up  period  of  the  Cleve- 
land waler-filtration  plant  a  remarkably  even  aver- 
age set  of  results  was  obtained.  The  major  changes 
made,  aside  from  the  reconstruction  of  the  filtered-water 
basin  in  1917,  consisted  in  materially  reducing  the  num- 
ber of  baffles  in  the  mixers,  discarding  certain  of  the 
lime-handling  machinery,  installing  a  dust  filter  for 
reducing  the  lime-dust  nuisance  when  unloading  cars 
and  substituting  water  ejectors  for  motor-driven  pumps 
for  feeding  the  various  chemical  solutions.  On  account 
of  foundation  difficulties,  which  caused  serious  settle- 
ments in  various  parts  of  the  plant,  portions  of  the 
plant  could  not  be  operated.  It  was  for  this  reason  that 
new  effluent  pipes  were  built  to  replace  the  original 
galleries  and  conduits  provided.     Practically  speaking, 


INTERIOR  OP  ONE  WING  OF  FILTER  HOUSE 
Filter  operating  stands  are  shown  on  either  band. 

operation  did  not  begin  until  April  1,  1918,  awaiting  the 
reconstruction  of  the  filtered  water  basin.  A  few  filters 
were  operated  as  early  as  Nov.  1,  1917.  A  brief  descip- 
tion  of  the  plant  is  here  given,  followed,  by  operating 
results  for  four  years  and  by  brief  mention  of  the  early 
difficulties  and  changes.  The  original  layout  was  de- 
scribed in  Engineering  News,  Oct.  19,  1916,  p.  732. 

The  plant,  located  on  Division  Ave.  adjoining  the 
pumping  station  at  the  intersection  of  this  avenue  and 
W.  45th  St..  was  constructed  in  1914-16.  It  is  of  the 
rapid-filter  tj^pe  and  was  built  with  the  idea  of  softening 
the  water,  as  well  as  purifying  it  from  a  sanitary  stand- 
point. On  account  of  unforeseen  difficulties,  it  has  not 
yet  been  possible  to  carry  out  the  softening  process. 
The  filtration  processes  have,  however,  been  conducted 
practically  as  was  originally  intended.  The  nominal 
capacity  of  the  plant  is  150  m.g.d.,  but  as  it  is  not 
possible  to  operate  it  in  its  entirety  at  present,  its 
'approximate  actual  capacity  is  130,000,000  gal.  daily. 

General  Design  and  Operation  Procedure — The  raw" 
lake  water,  lifted  by  the  low-service  steam  turbine-driven 
centrifugal  pumps  in 'the  pumping  station  just  west  of 
the  filtration  plant,  flows  through  a  riveted-steel  pipe 
line  72  in.  in  diameter  directly  to  the  mixing  chambers. 


This  pipe  line  passes  through  the  chemical  house.  In  the 
pipe  line  is  a  Venturi  meter  which  measures  the  rate  of 
discharge,  and  which  furnishes  the  necessary  data  for 
estimating  the  amount  of  chemicals  to  be  applied.  The 
prepared  chemical  solutions  are  pumped  or  ejected  into 
the  raw  water  in  this  72-in.  pipe  line  as  it  passes 
through  the  chemical-house  building. 

The  chemical  house  contains  large  concrete  storage 
bins,  crushing  and  elevating  machinery,  weighing 
machines  for  measuring  out  the  chemicals,  slaking  tanks 
and  storage  solution  tanks  for  the  lime  solution,  and 
storage  tanks  for  the  sulphate  of  iron,  together  with 
the  necessary  pumps,  ejectors,  heaters  and  ventilating 
fans  for  properly  preparing  the  chemical  solutions  and 
for  injecting  them  into  the  water. 

Mixing  Chambers — In  the  mixing  chambers,  where 
the  water  at  the  i-ated  capacity  of  the  plant  as  designed 
remains  for  0.6  hr.  and  moves  forward  at  the  rate  of 
60  ft.  per  minute,  the  thorough  mixing  of  the  raw  water 
with  the  chemicals  applied  is  effected.  These  chambers 
are  of  the  over-and-under  baffle  type  and  are  built  in 
four  sections,  each  having  six  channels.  Each  section 
has  been  made  entirely  independent  of  adjoining  sec- 
tions by  replacing  the  original  wooden  stop-planks  with 
concrete  cut-off  walls.  Owing  to  the  excessive  loss  of 
head  which  would  have  resulted  in  attempting  to  use 
the  channels  fully  baffled,  it  w-as  necessary  to  remove  108 
of  the  144  cr\'er-and-under  wooden  baffles  originally  in- 
stalled. Plugs  were  also  provided  for  the  underdrain 
openings,  and  relief  pressure  gates  in  the  channel  walls 
were  fastened  in  place.  The  present  travel  at  full  capac- 
ity is  20  ft.  per  minute,  against  60  ft.  as  originally 
planned.  The  loss  of  head  at  present  is  less  than  3  ft. 
when  operation  is  at  the  rated  capacity.  It  was  impos- 
sible to  operate  the  mixing  chambers  with  all  the  baffles 
in  place  as  originally  designed,  and,  in  consequence,  it 
is  not  kno\\ni  what  the  original  loss  of  head  would 
have  been. 

Settling  Basins — From  the  covered  mixing  chambers 
the  water  passes  out  through  an  effluent  conduit  to  the 
six  settling  basins  located  between  the  mixing  chambers 
and  the  filter-tank  building.  Each  basin  is  227  ft.  long, 
141  ft.  wide  and  20  ft.  deep.  Two  around-the-end 
baffles  divide  each  basin  into  three  parts.  The  water 
leaves  each  basin  over  a  skimming  weir  through  a  chan- 
nel connected  by  pipe  lines  with  the  main  effluent  con- 
duit. This  conduit  extends  along  the  north  ends  of  the 
six  basins,  and  is  connected  by  four  pipe  lines  with  the 
main  influent  pipe  line  in  the  pipe  gallery  between  the 
filter  tanks  in  the  filter  building.  Only  five  of  the  six 
basins  are  used;  the  remaining  basin  will  probably  re- 
quire reconstruction  before  it  can  be  used  with  safety. 

Filter  Tanks  and  Accessories — Each  of  the  36  filter 
tanks  is  supplied  through  a  separate  pipe  line.  The 
filter  tanks,  which  are  rectangular  in  shape,  have  a 
capacity  of  4^  m.g.d.  when  operated  at  the  usual  rate 
of  125  m.g.d.  per  acre.  All  filter  valves  are  operated  by 
hydraulic  pressure.  A  Venturi  type  of  rate  controller  is 
used.     A  master  rate  controller  has  been  provided  so 
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PERFORATED-PIPE  MANIFOLD   IN   4   MUD.   UNIT 
Collecting  and  reverse  flow  wash  pipes  lead  to  central  conduit. 

that  the  filters  may  be  operated  at  a  variable  rate  if 
desired.  The  usual  loss-of-head  and  rate-of-flo\v  gages 
are  provided.  The  perforated-pipe  underdrain  sy.stem 
is  covered  by  about  22  in.  of  gravel  and  27  in.  of  sand. 
The  tanks  are  covered  for  about  three-fourths  of  their 
length,  but  the  operator  is  able  to  see  the  entire  length 
of  the  water  surface  from  the  operating  table  by  means 
of  lights  placed  in  the  roof  of  the  tank.  The  lateral 
gutters  are  U-shaped  and  are  made  of  steel  plate,  but 
the  central  collecting  gutter  is  of  reinforced  concrete. 
The  filters  are  washed  by  the  "high-velocity"  method. 

Clear  Water  Basins  and  Conduits — The  filtered  water 
is  conveyed  away  from  the  plant  by  two  effluent  pipe 
lines,  each  serving  18  filters.  These  pipe  lines  connect 
with  the  filtered-water  basin  through  a  twin  concrete 
conduit.  The  filtered  water  basin  holds  appro.ximately 
20  m.g.d.  and  is  located  on  the  west  side  of  the  plant 
beyond  the  Division  Ave.  pumping  station.  From  this 
reservoir  the  water  flows  by  gravity  through  two  60-in. 
cast-iron  pipe  lines  to  the  suction  header  of  the  high- 
service  distribution  pumps  in  the  pumping  station. 
The  filtered  water  is  disinfected  with  chlorine  at  its 
entrance  to  the  filtered  water  basin  in  a  gate  chamber 
on  the  north  side  of  the  basin. 

Operation  and  Analytical  Data — The  most  striking 
feature  of  the  results  of  operation  and  analytical  data 
is  their  general  uniformity,  which  is  due  largely  to  the 
rather  even  quality  of  Lake  Erie  water  for  the  larger 


portion  of  the  year.  However,  averages  are  somewhat 
misleading  when  they  cover  such  long  periods  of  time. 
The  Lake  water  is,  in  reality,  subject  at  times  to  sudden 
pollution,  arising  chiefly  from  high  winds  and  storms 
that  carry  the  polluted  water  from  the  mouth  of  the 
Cuyahoga  River  and  the  outfalls  of  the  large  sewers  to 
the  intakes.  Fortunately,  these  periods  of  pollution  are 
usually  comparatively  short,  the  water  returning  rather 
quickly  to  its  usual  uniform  quality.  The  filter  plant 
serves  as  an  effective  barrier  to  this  sudden  influx  of 
polluted  water. 

Diatoms  and  Algae — For  the  larger  part  of  the  year 
the  water  of  the  lake  is  infested  with  diatoms  and  algae. 
These  organisms  have  a  marked  effect  upon  operating 
conditions,  principally  in  shortening  the  periods  of  serv- 
ice of  the  filters  during  the  spring  and  summer  months. 
Diatoms  are  apparently  more  effective  in  clogging  the 
filter  beds  than  the  algae  proper.  No  real  remedy  has 
been  found  to  meet  this  trouble,  since  "breaking"  of  the 
filters  with  the  coarse  sand  (effective  size  0.45  to 
0.50  m.m.)  now  in  the  filter  beds  has  not  proved  satis- 
factory. 


LI.MK   SI.AKKIl.S    AND    I.OWKIC    7'AIIT   OK   I.T  M  I-,- \\  l-.l' *l  t  INO 

MAdllNK 
The   timp    pump    In    the    right    fiir.-groun<l    h.-ix    ti"'n    rpplacc^    by 


TABLE  I.     PRINCIPAL  OPERATION   DATA   FOR    19IS-2I 
Quantities  of  Water  in 

MiUionGallons  1918*  1919  1920  1921 

Treated 22.880  31,576  30.170  30  955 

Hltorod 21.988  31,495  29,711  30  324 

Pumped 21.974  31.495  29.712  30.324 

I  sed  for  washing  filters, . .  615  447  416  550 

Filter  Operation 

TotalNo.  of  filterinK  hours     118,126  170,254  159,953  169  146 

Ave.  period  of  serrice  hours  19   19  28  02  25  84  '  25  33 

Tcit.il  number  of  washings  6.574  6.063  6.163  8,128 

Ave,  time  to  wash  filters 

(Minutes).,  3  60  3  05  3  06  3.00 

Per   cent   of   wash    water 

used 2  79  I  44  I  40  1,79 

OitantitifA  nf  C^ emicnla  i'ted 

Lime,  av,  gr  per  gal 0  6i  0  62  0  54  0  59 

Lime.  av.  p  p  m  10  II  9  10, 

Sulphate  of  iron  (av.  gr, 

pergal,) 0  80  0  76  0  84  0.81 

.^ulphate     of     iron     (Av. 

nnm.).  14  13.  14,  14 

Sulphate  of  alumina  (Av. 

gr  pergal.) 0  75  0  95  0  86 

Sulphate  of  altimina,  t.\v. 

PPmi 13  16,  15 

Chlorine  (lb,  perniill),  ,  12  I  04  0.98  I,  SI 

•  The  1918  results  ate  for  9  months,  April  I  to  Dec.  31. 

Changes  in  the  Plant — The  recon.-truction  of  the  fil- 
tered-water basin  was  completed  in  the  latter  part  of 
the  year  1917.  and  the  two  large  filtered-water  effluent 
pipe  lines  underneath  the  filter  building  were  finished 
April  1,  1918.  These  pipe  lines  were  required,  as  pre- 
viously noted,  to  convey  the  water  from  the  filters  to  the 
twin  conduits  leading  to  the  filtered-water  ba.sin,  since 
the  effluent  galleries,  into  which  each  filter  was  designed 
to  discharge,  had  to  be  abandoned  on  account  of  founda- 
tion difficulties.  The  most  westerly  .settling  basin  has 
never  been  used,  nor  has  a  portion  of  the  effluent 
conduit  of  the  settling  basins  which  is  located  opposite 
this  basin. 

The  hydraulic  valrcH  in  the  filter  building  gave  more 
or  le.is  trouble  from  sticking  nr  from  moving  too  .slowly. 
It  was  foimd  that  a  pressure  of  at  least  90  lb.  per 
sq.in.  at  the  valve  was  necessary.  This  pressure  could 
not  be  maintained  in  the  low-pressure  system  from 
which  pressure  was  supplied,  and  in  consequence  the 
supply  pipe  was  connected  with  the  high-pressure  sys- 
tem through  a  reducing  pressure  valve. 

Rate  controUem  on  the  filters  have  been  found  to 
"hunt"  to  a  marked  degree.  .lust  how  serious  this 
effect  is  upon  the  bacterial  efficiency  of  the  filters,  it  is 
impossible  to  say.    Thus  far  the  cause  for  the  "hunting" 


778 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  19 


has  not  been  definitely  ascertained.  The  oversensitive- 
ness  of  the  pilot  valve  controlling  the  butterfly  valve 
of  the  controller,  or  certain  hydraulic  conditions  in  the 
effluent  pipe  lines,  may  be  the  cause  for  the  trouble. 
By  placing  a  needle  valve  on  the  pressure  pipe  line  lead- 
ing to  the  pilot  valve,  the  movement  of  the  latter  was 
retarded  and  in  consequence,  the  rapid  "hunting"  of  the 
controller  valve  was  diminished. 

Sand-Grain  Incrustation — The  use  of  lime  in  con- 
junction with  sulphate  of  iron  merely  for  coagulation 
purposes  has  been  found  to  produce  a  rapid  incrusta- 
tion on  the  sand  grains  in  the  sand  beds  of  the  filters. 
During  the  year  1919  the  average  effective  size  of  the 
sand  increased  43  per  cent  from  this  cause  or  from 
0.45  m.m.  to  0.65  m.m.    A  sample  of  the  top  6  in.  of 


TABLE  II.    CHEMICAL  AND  BACTERIAL  RESULTS  DURING  FIRST 

FOUR  YEARS' 

OPERATION 

1918 

1919 

1920 

191 

Turbidity,  p.p.m.    Ave. 

Max. 

Ave. 

Max. 

Ave. 

Max. 

Ave. 

Max. 

Lake  water 20 

180 

24 

180 

20 

160 

18 

135 

Mixing       cham- 

bers, effluent..            25 

145 

24 

140 

27 

140 

20 

174 

Settling      basin, 

22 

6 

24 

6 

35 

12 

Filtered  water.  .              0 

0 

0 

0 

0 

0 

0 

0 

Turbidity,  Removed,  Percentage 

By    coagulation 

(increase) ....           25 

0 

35 

II 

By      sedimenta- 

tion (decrease)           70 

75 

70 

83 

By  atration  (de- 

crease)            30 

25 

30 

17 

Alkalinity^  p.p.m. 

99 

92 

100 

91 

98 

92 

100 

Treated  water...           96 

108 

95 

106 

94 

103 

91 

104 

Settled  water ...            93 

101 

94 

104 

92 

103 

90 

104 

Filtered  water....           89 

100 

91 

102 

90 

100 

93 

102 

Permanent  Hardness,  ]>.p.i 

Lake  water 17 

30 

18 

28 

18 

22 

20 

30 

Filtered  water....           23 

34 

22 

30 

23 

28 

25 

38 

Total  Hardness,  p.p.m. 

Lake  water 108 

120 

no 

124 

109 

118 

112 

124 

Filtered  water.  .          112 

130 

113 

125 

113 

125 

118 

135 

Chlorine,  p.p.m. 

Lake  water.. ...  .            13 

22 

12 

14 

13 

16 

II 

14 

Oxygen  consumed,  p.p.m. 

Lake  water 1.8 

3.9 

17 

3.9 

1.9 

3.4 

1.7 

3,4 

Filtered  water....         1 . 2 

2.1 

I.I 

2.7 

1.3 

2.6 

1.0 

18 

Bacteria  per  c.c,  37  deg.  C. 

on  Agar  Media 

Lake  water 285 

4,800 

278 

7,500 

421 

8,295 

399 

11,900 

Settling    basins, 

effluent 91 

1,850 

117 

2,560 

248 

4,990 

169 

6,070 

Filtered  water....           45 

930 

29 

480 

72 

1,310 

60 

1,630 

Disinfected 

water 21 

360 

7 

265 

13 

640 

5 

275 

Percentage     re- 

moval        92.6 

97.5 

97.0 

98.7 

B.Coli  Index  per  cj:. 

Lake  water 0.840 

10,000 

1.666 

10,000 

1.597 

10,000 

3.079 

10,000 

Effluent  settling 

basmg 0.205 

10,000 

0.277 

10,000 

0.528 

10,000 

1.792 

10,000 

Filtered  water....     0.066 

1,000 

0.087 

1,000 

O.IIO 

1,000 

0.439 

10,000 

Disinfected 

water 0.017 

1,000 

0.009 

1,000 

0.021 

1,000 

0.019 

1,000 

Percentage      re- 

moval    97.98 

99.46 

98  60 

99.38 

sand  lost,  when  treated  with  hydrochloric  acid,  41.2 
per  cent  of  its  weight  and  56  per  cent  of  its  volume. 
During  1920  the  sand  beds  increased  9  in;  in  depth  due 
to  the  accumulated  incrustation  of  lime.  The  use  of 
alum  for  a  sufficient  period  will  remove  the  incrustation 
and  has  been  resorted  to  in  attempting  to  remedy  this 
trouble. 

Loss  of  Head  Conditions — Since  the  changes  in  the 
mixing  chambers,  noted  pi-eviously,  were  made,  the 
loss-of-head  conditions  obtained  have  been  entirely  satis- 
factory. Coagulation  as  a  rule  is  well  developed  at  the 
end  of  the  second  of  the  six  channels,  indicating  that 
a  shorter  period  of  mixing  would  be  sufficient  under  the 
present  method  of  operation.  However,  it  must  be  re- 
membered that  these  chambers  were  designed  to  care 
for  a  heavily  limed  water,  and  that  softening  of  the 
supply  was  to  be  the  result.  This  latter  method  of 
treatment  has  not  t)een  possible  for  a  number  of  rea- 
sons, chief  of  which  would  have  been  the  increased 
cost  for  chemicals  and  maintenance  of  equipment,  and 


the  inadequacy  of  the  plant  as  designed  to  care  for 
handling  larger  amounts  of  lime  suspensions  and  lime 
sludges. 

Chemical  Hause  Changes — Changes  in  the  chemical 
house  have  been  found  necessary  in  order  to  handle 
the  chemicals  required  to  coagulate  the  water.  The 
lime,  crushed  by  a  swing-hammer  crusher,  is  broken  up 
rather  fine.  The  bucket  elevator  used  to  lift  the  lime 
from  the  discharging  chute  of  the  crusher  permitted 
a  considerable  portion  of  the  lime  to  drop  back  through 
the  elevator  boot  after  elevating  it  to  the  top  of  the 
chemical  house.  This  leakage  not  only  choked  the 
crusher,  but  would  finally  stop  the  bucket  elevator.  In 
addition,  a  tremendous  quantity  of  dust  was  produced 
which  made  it  difficult  for  men  to  work  in  the  car 
being  unloaded.  By  installing  a  suction  fan  system, 
including  a  dust  filter,  this  nuisance  has  been  largely 
reduced.  The  elevator  and  crusher  troubles  are  due 
primarily  to  the  type  of  apparatus,  which  is  not  adapted 
to  handling  finely-crushed  lime. 

There  has  been  no  trouble  in  elevating  the  sulphate 
of  iron  or  sulphate  of  alumina  to  the  bins  but  there 
has  been  the  usual  and  inevitable  difficulty  of  cementa- 
tion of  "sugar"  sulphate  of  iron,  when  stored  in  deep 
bins.  Attempts  to  break  through  hardened  crusts  of 
this  sulphate  of  iron,  which  form  in  these  deep  bins, 
have  proved  difficult  and  dangerous  to  the  workmen 
employed. 

Lime  Difficulties — The  preparation  of  milk-of-lime 
suspensions  was  found  to  be  particularly  troublesome 
until  important  changes  were  made.  The  slaking  tanks 
discharged  the  hot  milk  of  lime  into  a  dilution  tank  be- 
low the  floor  level.  In  this  tank  was  a  high-speed  stirrer 
driven  by  a  gear  from  a  Pelton  watei-wheel.  The 
discharge  from  the  wheel  was  used  to  dilute  the  milk 
of  lime.  The  wheel  also  operated  a  centrifugal  pump, 
which  lifted  the  milk  of  lime  from  the  tank  and  dis- 
charged it  into  the  raw-water  pipe  line.  The  stirrer 
in  the  dilution  tank  was  found  to  be  too  small  and  to 
be  operated  at  too  high  speed.  Constant  trouble  with 
bearings  was  encountered  from  the  start.  The  pump 
impeller  blades  were  worn  out  in  about  a  year's  time. 

The  imperfect  stirring  action  in  the  dilution  tank 
caused  a  permanent  deposit  of  a  large  amount  of  lime 
sludge  which  had  to  be  removed  by  men  going  down 
into  the  tank  and  digging  it  out,  since  it  was  consid- 
ered moi-e  than  probable  that  it  would  soon  clog  all  of 
the  drains  if  it  were  washed  out  to  the  sewer.  The 
sludge  had  to  be  deposited  on  the  ground  outside  the 
building,  making  an  unsightly  appearance. 

To  avoid  these  difficulties,  water  ejectors  were  in- 
stalled to  suck  the  milk  of  lime  directly  from  the  slak- 
ing tank  and  to  discharge  it  into  the  raw-water  pipe 
line.  The  results  have  been  decidedly  satisfactory, 
since  the  sludge  problem  has  been  practically  eliminated, 
the  use  of  motors,  stirrers  and  pumps  avoided,  and  the 
actual  consumption  of  water  reduced  by  about  one-half. 
Ejectors  have  also  been  installed  in  place  of  motors 
and  pumps  to  carry  the  sulphate-of-iron  solution,  and 
the  sulphate-of-aluminum  solution,  when  the  latter  is 
used,  to  the  raw-water  pipe  line. 

Automatic  Weighing  Machines  of  the  type  used  have 
given  fair  satisfaction,  but  the  gate  on  the  lime 
weighing  scales  was  found  to  be  of  incorrect  shape  to 
hold  back  lime  containing  so  much  fine  dust.  Lumps 
in  "sugar"  sulphate  of  iron  have  also  proved  trouble- 
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some  at  times  in  the  "iron"  scales.  The  latter  have 
been  operated,  as  a  rule,  automatically  through  a  clock; 
the  lime  scales,  however,  had  to  be  operated  by  hand, 
as  only  one  clock  was  ever  installed,  and  also  because 
of  the  difficulty  in  holding  back  the  fine  lime  when  fill- 
ing the  weighing  hopper  from  the  bin  supplying  the 
scales. 

A  Direct  Motor  Drive  for  the  lime-bucket  elevator 
and  screw  conveyors  has  been  substituted  for  a  belt 
drive  through  a  jackshaft.  This  has  been  of  great 
advantage,  since  the  frequent  slipping  off  of  this  belt 
stopped  the  elevator  and  conveyors  and  necessitated 
opening  the  boot:  at  the  foot  of  the  elevator  and  shovel- 
ing out  the  lime  before  the  machinery  could  again  be 
started,  an  extremely  disagreeable  operation  for  the 
workmen. 

The  Apron  Conveyors  onto  which  it  was  expected 
to  shovel  the  chemicals  for  delivery  to  the  crushers 
were  found  to  be  impracticable,  since,  in  the  case  of 
the  lime,  they  soon  became  so  clogged  that  they  could 
not  be  operated.  The  lime  spilling  from  the  sides  of 
the  conveyor  filled  the  pit,  and  as  it  swelled  with  water 
which  could  not  be  kept  out  of  the  pit,  the  machinery 
could  not  be  moved.  These  apron  conveyors  were  finally 
removed  and  the  pits  filled  with  earth. 

Automatic  Level  Gages  in  various  parts  of  the  plant 
gave  considerable  trouble  from  time  to  time  due  to 
clogging  of  pipes  and  to  freezing  of  water  in  the  con- 
necting tubes.  In  consequence  they  have  been  removed 
and  gage  boards  substituted. 

Many  other  changes  and  impi'ovements  have  been 
made  from  time  to  time  in  order  to  bring  the  plant  up 


to  its  maximum  efficiency,  and  to  maintain  it  in  the 
best  condition.  Constant  vigilance  and  care  are  re- 
quired to  do  this,  as  every  conscientious  operator  knows. 
No  two  plants  are  exactly  alike  or  require  the  same 
degree  or  kind  of  "tuning  up." 

The  writei*  wishes  to  acknowledge  the  cordial  co- 
operation given  him  by  Thomas  S.  Farrell,  director  of 
public  utilities,  J.  T.  Martin,  commissioner  of  water, 
W.  C.  Lawrence,  chemical  engineer,  and  to  the  technical 
and  operating  staff  in  immediate  charge  in  bringing 
this  plant  into  operating  condition. 


Diagram  Showing  the  Cost  of  Laying 
Cast-Iron  Pipe 

COMPILATIONS  from  actual  costs  of  laying  cast- 
iron  pipe  in  10  water-works  plants  have  been  com- 
bined in  the  accompanying  diagram.  The  information 
was  obtained  in  making  appraisals  for  five  water  com- 
panies and  five  municipalities  by  Dabney  H.  Maury, 
consulting  engineer,  Chicago.  F.  G.  Gordon,  his  prin- 
cipal assistant,  prepared  the  diagram. 

Since  preparation  the  figures  shown  on  the  diagram 
have  been  compared  with  costs  in  a  number  of  other 
cities  and  found  on  the  average  to  check  closely  where 
conditions  were  not  abnormal. 

To  use  the  diagram  follow  the  direction  arrows  from 
trench  depth  to  size  of  pipe,  thence  to  common  labor 
cost  and  cost  per  foot.  Add  to  this  figure  the  cost  of 
lead  and  yarn  per  foot  from  the  table  which  is  made  up 
with  the  quantity  of  lead  assumed  as  li  lb.  to  1  in.  of 
diameter  of  pipe. 
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Cost  of  Laying 
Cast  iron,  Hud  and  Spigot  Pipe 

dExomple  -To  find  cos*  of  laying  8' Pipe  Intrencll  4  ft, 
»  Oees  witn  leooe  e»,  yomest,  common  labor  J0«.  Follow 
»  dotted  line.orrivinq  at  cost  of  excavating,  laying  i 
;  bockf  illing.of  ZZ*.  From  table  odd  to  this  cost  of  lead 
-  (7.6*),  Hjom  (0,3«),  making  total  ^9  9*. 
'  Dlogrorr  opplies  to  trenches  in  ordinory  soils, 

1  witnout  sheeting,  pumping,  or  other  unusual 
Jdifficultres.  Costs  Shown  include  Foremens  vvoqes 
end  ordinary  contingencies,  but  no  oPowance  for 
interest  during  construction,  contractors' profit  or 
enqinecrinr 


COST  OF  LEAD  AND  YARN  PER  FOOT 

(Note--  One  Joint  ossumed  for  everg  II  Feet  of  Pipe) 


-I     Price  OF  LEAD- Per  Pound 
r  ?«i3t!»t|5t 


Price  of  Yarn  Per  PouNols^g^  ^g 


a  LBS 

>!8«iatjiotiiit|i?t  F<|ati6ti;tiio«|i?c»|'at|i6«|p"°g  Jowtr 


Dabney  H.  Maury 

Consulting  Engineer 
Chicoqo,  III 


COST  OF  CAST-IRON  PIPE  LAID  IN  THE  GROUND 
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Making  30-Inch  Flexible  Joint 
Cast-iron  Pipe 

Spherical-Shaped  Bell  and  Spigot  on  Each  Length 

Machined  to  Give  Flexibility  at  Every 

Joint — Foundry  Practice 

By  William  G.  Hammerstrom 

Chief  Engineer,  Lynchburg  (Va.)   Foundry  Co. 

A  GREAT  variety  of  designs  of  flexible  joints  for 
water  pipe  are  on  record,  each  differing  but  little 
from  the  original  Ward  joint  patented  by  John  F. 
Ward  in  1863.  A  number  of  such  lines  have  been  laid 
in   various   parts   of  the  country,   the  longest  perhaps 


y~p^. ,, jfBL 


FIG.  1.     PIPE  WITH  IXTSGR.VL  CAST  FLEXIBLE  .lOIXT 


Section  tnpough  Co&tir.g     ]     Section  Itirough  Ramming 
FIG.    2.      PATTERN'  AND  CORE  EQUIPMENT 

being  the  24-in.  Lake  Champlain  crossing  about  15,000 
ft.  in  length  and,  more  recently  and  larger,  the  36-in. 
line  conveying  New  York  City's  Catskill  water  supply 
from  Brooklyn  underneath  the  Narrows  to  Staten 
Island.  The  30-in.  pipe  selected  by  the  City  of  Norfolk, 
Va.,  for  use  at  the  Nansemond  and  Elizabeth  River 
crossings  of  its  n'ew  20-mile  supply  main  is  provided 
with  a  modified  type  of  the  Ward  joint  (Fig.  1).  The 
spigot  end  is  made  to  form  a  perfect  bell  with  a  radius 


of  I84  in.  and  carefully  machined  to  gage.  A  shoulder 
cast  integrally  provides  a  definite  stop  at  maximum 
deflection  of  the  pipe  without  injury  to  the  lead  at  the 
face  of  the  bell.  The  inside  of  the  bell  is  provided  with 
a  ring  which  serves  the  purpose  of  holding  the  lead 
and  of  centering  the  pipe  to  insure  a  uniform  lead 
space.  This  ring  is  also  carefully  machined  to  the 
same  radius  as  the  spigot.  On  the  outside  of  the  bell 
is  shrunk  a  1  x  4-in.  steel  band  to  protect  the  bell 
from  breakage  in  handling  and  transr>ortation.  The 
pipe  corresponds  to  Class  D  of  the  American  Water 
Works  Association  standard.  It  was  made  by  the 
Lnychburg  Foundry  Co.,  of  Lynchburg,  Va. 

Fig.  2  illustrates  by  two  half  sections  the  manufac- 
turing process.  The  iron  flasks  in  which  the  pipe  is 
molded  and  cast  are  made  up  of  four  carefully  machined 
main  sections — the  bottom  and  top  bell  pieces  and  two 
straight  body  sections.  Each  one  of  these  is  made  in 
two  halves  and  held  together  by  means  of  heavy  steel 
clamps  tightly  secured  by  steel  wedges.  The  body  sec- 
tions are  hinged  to  facilitate  the  removal  of  the  pipe 
from  the  flask.  Since  these  flasks  are  subjected  to  much 
rough  handling  they  are  designed  very  heavily  to  pre- 
vent costly  renewals  due  to  breakage.  To  facilitate 
lifting  the  flasks  out  of  the  pit  they  are  provided  with 
heavy  integrally-cast  steel-hook  eyelets  reinforced  by 
heavy  bosses. 

The  pattern  equipment  for  making  a  pipe  consists  of 
a  head  pattern  (1,  Fig.  2),  forming  the  outside  of 
the  bell,  the  pipe  body  pattern  (2)  which  makes  the 
outside  diameter  of  the  pipe  and  the  spigot  pattern 
(3)  forming  the  spigot  end  of  the  pipe.  The  head  pat- 
tern is  secured  to  the  ramming  steel  (4)  by  means  of 
screws.  Prior  to  ramming  up  a  mold  the  lifting  ring 
(5)  is  placed  in  position  over  the  head  pattern  on  to 
the  ramming  stool  with  the  bell  mouth  sections  of  the 
flask  clamped  together  and  secured  to  the  ramming  stool 
by  means  of  clamps.  A  proper  sand  space  is  thus 
formed  between  the  outside  diameter  of  the  head  pattern 
and  the  inside  of  the  bell  mouth  section  and  into  this 
space  the  sand  is  tightly  rammed.  The  straight  sec- 
tions of  the  flask  are  then  fastened  to  the  bell  mouth 
and  the  body  pattern  fitted  into  the  head  pattern.  The 
resulting  space  is  filled  with  sand  and  rammed  by  means 
of  long  steel  rod  hand  rammers.  In  a  similar  manner  is 
the  top  bell  piece  rammed  up  with  the  spigot  pattern 
in  place,  fitting  snugly  over  the  body  pattern.  After 
the  ramming  is  completed  the  spigot  pattern  is  first 
drawn  vertically  up  out  of  the  sand  and  the  body  pat- 
tern is  drawn  out  in  like  manner.  This  removal  of 
the  pattern  is  accomplished  by  means  of  an  overhead 
traveling  crane.  To  remove  the  head  pattern  the  lifting 
ring  is  clamped  to  the  bell  mouth  section  and  the 
clamps  fastening  this  section  to  the  ramming  stool  re- 
moved. The  entire  flask  is  then  lifted  vertically, 
leaving  the  head  pattern  with  the  ramming  stool.  After 
these  parts  have  been  thus  separated  the  lifting  ring 
is  also  removed.  This  ring  simply  serves  to  prevent 
the  sand  from  falling  out  in  the  process  of  remo\ing 
the  head  pattern.  After  the  usual  "slicking  up"  and 
blacking,  the  mold  is  ready  to  be  set  on  the  casting 
stool  for  drj-ing. 

The  cores  consist  of  a  head  core  (6)  which  forms  the 
inside   of  the  bell  and   a  body  core    (7)    forming  the 
inside  diameter  of  the  pipe.    The  head  core  is  made  on  J 
a  socket  iron   (8)  which  fits  into  the  castings  stool  (9)  j 
and  which  also  supports  the  body  core   (7). 
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The  processes  of  making  the  head  core  is  shown  by 
Fig.  3  and  its  sub-title. 

In  making  the  straight  body  core  the  cast-iron  core 
barrel  (10,  Fig.  2)  is  furnished  at  both  ends  with 
steel  spindles  which  fit  into  bearings  on  the  core  strike 
to  provide  an  easy  turning  of  the  barrel  in  the  making 
of  the  core.  An  air  motor  installed  at  the  upper  end 
furnishes  the  power  for  revolving  the  barrel.  An  even 
layer  of  i-in.  hay  rope  is  first  wrapped  around  the 
barrel,  after  which  the  first  coating  is  applied.  This 
coating  consists  mainly  of  clay  which  after  drying 
cracks  and  provides  the  vent  which  is  necessary  for  the 
escape  of  gases  in  the  casting  of  the  pipe.     The  barrel 


FIG.  3.      MAKl.NG  THE  HEAD  ( 

On    the    outsidft   of   tin-    so(  kit    iron    a   : 

wrapped.      The    part    i.x    then    plactil 

.sad   ramnitd   in   tlv   usual   mannir. 

tore-   box    is    made    in    two    lialvis   to 


forming  the  ring  f(»r  the  leatl  stop  anil  the  d» 
The  upper  section  of  the  coi'e  box  is  made  to 
curvature  of  the  inside  of  the  bell  where 
core.  After  the  cora  Is  completed  it  i.s  plai 
stool   ready   for   drying.      The    complete    cor 
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FKs.  4.    porm.Nf;  centraTj  ok  three  pipe  flasks 

The    flank    l.^    not    moved    from    the    time    It    Is    placed    for    drying 
until  It  Is  ready   to  knock  out. 

containing  the  first  coating  is  placed  on  an  iron  car 
with  racks,  each  car  holding  three  core.t.  The  car  ia 
placed  in  the  drying  oven  where  after  about  an  hour 
the  cores  are  taken  out  and  a  .second  coat,  consisting 
of  sharp  .sand  and  loam,  i.s  applied.  Thi.s  is  followed  by 
a  thin  coating  of  anthracite  blacking.  After  drying 
for  three  to  four  houi.-;  the  core  is  ready  for  use.  Pare 
i.s,  of  course,  taken  that  the  core  is  ab.solutcly  straight 
and  made  to  an  exact  outside  diameter,  allowance  hav- 
ing been  made  for  shrinkage,  etc.  To  allow  for  a  free 
vent  the  core  barrel  is  perforated  with  a  number  of  6-in. 
diameter  drilled  hole.s.  A  third  and  smaller  core  is 
a  centering  core  (11,  p-ig.  2)  placed  at  the  top  of  the 


mold.  This  core  is  circular  and  about  2  in.  thick,  with 
an  inside  diameter  large  enough  to  allow  an  easy  fit 
over  the  body  core.  A  tapper  on  the  outside  diameter 
permits  a  bearing  for  the  core  on  the  mold  which  is 
thus  held  in  place.  On  the  inside  diameter  are  rectangu- 
lar slots  made  or  cut  out  to  permit  the  entrance  of  the 
molten  metal  in  pouring  the  pipe.  On  top  of  the  bell 
mouth  section  is  placed  a  cast-iron  circular  runner  (12, 
Fig.  2)  the  inside  of  which  is  sand  lined.  This  forms 
a  basin  into  which  the  metal  is  poured  and  from  which 
it  feeds  through  the  slots  of  the  head  core  and  into 
the  pipe. 

After   the  mold  has  been  made  the  complete  f1a.=k 
is  clamped  to  the  casting  stool  carrying  the  head  core 


Fir,.  Ti.    ready  to  taki  \sk 

CaKtlngntool  with  socket  iron  Is  uii.  l..in|..  d  .uid  iiiri'iviil  and 
fln.»k  placed  horl«ont«llv  on  knock-«iH  skids.  Flu.-k  clamps 
are  then  knock<><l  off.  on.-  half  of  (l.n.«k  riils<><l.  wlier'Upnn  pipe 
rolls  out  and  snnd  flows  to  pit  b-lnw  for  testing  and  reuse. 

(Fig.  2)  and  the  entire  unit  placed  in  ,1  12-ft.  deep 
pit  on  top  of  fire  boxes  for  drying.  The  drying  of 
the  mold  and  head  core  i«  dnne  simultaneously,  usually 
over  night.  The  body  and  the  centering  cores  are  made 
of  dry  Rand  and  are  dried  «eparately  in  ovens.  Prior 
to  the  pouring  the  Ixidy  core  is  lowered  into  the  mold, 
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the  lower  end  of  the  core  fitting  into  the  tapered  top 
section  of  socket  iron  and  is  thus  supported  in  a  ver- 
tical position.  The  centering  core  is  then  placed  into 
position  and  after  the  runner  has  been  secured  and 
the  basin   formed   the   pipe    is   ready   for  pouring. 

Fig.  4  shows  the  pouring  of  one  pipe.  Since  the 
finished  pipe  weighs  about  7,400  lb.  it  is  necessary  to 
use  a  ladle  of  five  tons  capacity  to  allow  for  shrink- 
head,  runners,  gates,  etc.  About  an  hour  after  the  flask 
has  been  poured  the  core  barrel  is  drawn  out  and  the 
pipe  permitted  to  remain  in  the  flask  from  five  to  six 
hours  to  cool  off,  when  the  flask  is  hoisted  out  of  the 
pit  and  steps  are  taken  to  remove  the  pipe.  Fig.  5 
shows  the  flask  immediately  after  removal  from  the  pit. 

The  next  steps  are  to  place  the  pipe  on  skids  for 
cleaning  and  chipping.  The  dry  sand  cores  are  cut  out 
by  means  of  long  steel  rods,  sharpened  at  the  end.  The 
riser,  or  extra  length  of  pipe  beyond  the  spigot  end 
into  which  foreign  matters  rise  to  ensure  a  sound  spigot, 
is  cut  off  in  a  lathe.  The  pipe  is  then  coated  and  tested 
under  hydraulic  pressure  and  otherwise,  as  called  for 
by  the  specifications  of  American  Water  Works  Asso- 
ciation. Finally,  the  pipe  is  transferred  to  the  machine 
shop  for  the  accurate  finishing  of  its  bell  and  spigot 
ends  in  special  lathes,  and  for  shrinking  on  the  steel 
band.  When  the  mach'inery  has  been  completed  the  pipe 
is  once  more  transferred  and  the  steel  band  shrunk, 
making  the  pipe  ready  for  shipment. 

Maintenance  Cost  oi  Drainage  Works 

Drainage  works  for  the  removal  of  seepage  and  excess 
water  are  provided  on  a  number  of  the  irrigation  proj- 
ects of  the  U.  S.  Reclamation  Service,  and  a  tabulation 
of  the  cost  of  maintenance  of  both  open  ditches  and 
tile   drains   is   given    in    the   January    number   of   the 

MAINTENANCE  COSTS  OF  DRAINAGE  DITCHES 

--Maximum^     ^Av  rage^ 


Cost 
Per 
Mile- 


0  90 
8   35 

1  58 
12   36 

I  18 
0  26 
24.65 
3  91 


Patrolling . 

Clearing  weeds  and  debris  .. . 

Clearing  silt  and  slips 

Repairs  to  structures  -    . 

Minor  expenses,  plant  and  et.iuip- 

ment 

Miscellaneous 

Unit  field  cost  per  mile-year 

Overhead 

Total  unit  cost  per  mile-year 28 .  56 


Patrolling 

Clearing  tile  and  trap  boxes.  .  . 

Repairs  to  tile  and  trap  boxes .ib 

Minor  expenses,   and  plant  and 

equipment  charges ..... 

Replacement  of  drains 

Hydrometry 

Unit  field  cost  per  mile-year 6 .  32 

Overhead 2.33 

Total  unit  cost  per  mile-year 8. 65 


Cost 
Per 
Per        Mile-       Per 
Cent        Year       Cent 
$ 
Drainage  Ditches 
3  26       13.03       6.6 
20.20        17.71        9.0 
5.50       22.55     11.5 
43.30       89.05     45.4 


Cost 
Per 
Mile- 
Year 


4.1 


14.53     7.4 


156.89     .. 

0       39.38     20 

196.27     .. 

Tile    Drains 


5.96 


63.05 
36.76 
99.82 


17.96 
16.32 
11.63 

3  90 
0  96 
56  87 
14  76 
71.63 


2.54 
2.15 
0.01 

50. 9> 
7.98 

58.93 


25  0 
22  7 
16.2 


Reclamation  Record  by  C.  E.  Lounsberry,  assistant  to 
the  drainage  engineer,  U.  S.  Reclamation  Service.  A 
summary  of  his  table  is  given  above.  It  appears  evident 
that  these  irrigation  drainage  works  receive  much 
greater  attention  than  those  of  ordinary  land  drainage, 
the  neglect  of  the  latter  being  notorious  and  occasionally 
involving  heavy  reconstruction  costs.  Patrolling,  in 
particular,  is  practiced  generally  on  the  government 
projects  but  rarely  on  private  projects,  although  a  patrol 
system  for  the  latter  was  noted  in  Engineering  Ne^vs- 
Record  of  Jan.  26,  1922,  p.  141.  Mr.  Lounsberry  points 
out  that  the  cost  herewith  are  for  periods  averaging  4.37 
years  on  ditches  and  3.56  years  on  tile  drains. 


Operation  Control  Panels  for  the 
Sacramento  Filters 

Upright  Panels — Air  Rate-of-Filtration  and  Loss- 

of-Head  Gages — Colored  Water  Valve — 

Opening  Indicators 

UNIQUE  filter  control  panels  and  novel  methods  of 
handling  the  filter  operation  are  included  in  the 
design  of  the  filtration  plant  now  under  construction  at 
Sacramento,  Cal.  The  panels  are  upright,  the  valve- 
opening  indicators  are  colored  liquids  in  glass  tubes, 
the  loss-of-head  gages  and  rate-of-filtration  gages  are 
air  gages,  and  the  wash^water  rate  is  indicated  directly 
from  a  Pitot  tube  in  the  wash-water  line.  As  designed, 
the  Sacramento  filters  will  all  automatically  respond  at 
the  same  rate  to  the  draft  upon  the  filtered-water  basin. 

"^a3     ^^     I       ^M-Taper pipe  fa  observe -furbiclify 
^1^     ^<      I        \'  ctga/nsfp/aM if? iroffem 


filtered  Water  Channel 

EFFLUENT  ORIFICE  BOX  AND  EFFLUENT  VIEW-PIPE 

The  condition  of  the  water  yielded  by  each  filter  may  be  seen 
through  a  view-pipe,  which  tapers  outward  from  the  floor  down- 
ward to  give  a  20-in.  field  of  vision  over  a  12-in.  white  porcelain 
plate  at  the  bottoni  of  the  orifice  box. 

They  will  accordingly  respond  to  the  pumps  and  the 
demand  made  upon  them  by  the  consumption  or  draft 
upon  the  distributing  pipe  system. 

The  controllers  are  of  the  Harrisburg  type  but  will 
be  improved  over  the  early  design.  The  discharge  will 
be  through  fixed,  horizontal,  circular  orifices,  12J  in.  in 
diameter.  The  normal  depth  of  water  over  the  orifices 
will  be  5.5  ft.,  but  this  depth  can  be  increased  to  6.5  ft. 
if  desired.  This  means  that  the  filters  will  not  come 
into  full  operation  until  the  filtered-water  basin  is 
drawn  down  to  that  depth  below  the  high-water  mark 
at  which  the  water-level  control  float  is  set.  At  the 
high-water  mark  the  filters  will  automatically  stop 
filtering.  Such  a  condition  can  never  exist  inasmuch  as 
the  minimum  rate  of  draft  is  fully  10  m.g.d.  The  eight 
filters  are  designed  to  yield  4  m.g.d.  each,  at  the  125- 
m.g.d.  per  acre  rate.  Their  maximum  rate  of  yield  is  at 
present  fixed  at  6  m.g.d.  each,  or  48  m.g.d.  with  eight 
units  in  operation  at  a  rate  of  187.5  m.g.d.  per  acre. 
When  the  filtered  water  basin  is  drawn  down  to  give 
the  full  static  head  on  the  orifice  plates  in  the  bottom 
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trace  ix)         "■■•'' 
filter  gfa//ery  wa// 


4-way  va/ye 
'ppervit/ngr  /eyer 


fron+  Elevation  of  Panel  Board 
Side  Elevation  (End  Slab  removed) 

FILTER-CONTROL  PANEL  BOARD  FOR  SACRAMKNTO 

wash    watiT    rate    Is    indicated   directly    from    a    Pitot    tul>e. 


Valve-opening  indicators  are  colored  liquids  In  glass  tubes ; 
loss-of-head    and    rate-of-filtralion    gages    are    air    gages; 

of  the  orifice  boxes,  this  maximum  rate  will  be  reached 
by  the  filters,  but  it  cannot  be  exceeded  except  by  using 
larger  orifices  or  by  increasing  the  head  on  them  to  a 
limited  extent.  The  filters  have  been  designed  for  a 
maximum  loss  of  head  of  10  ft.,  which  can  be  increased 
somewhat.  Ten  feet  represents  the  difference  in  ele- 
vation between  the  water  surface  on  the  filters,  as  de- 
signed, and  that  in  the  orifice  boxes. 

The  floats  in  the  eight  orifice  boxes  will  all  be  set 
at  the  same  level  and  all  filters  will  operate  at  the  same 
rate  within  expected  small  limits.  Therefore  there  will 
be  but  one  rate-of-filtration  recorder  and  indicating  dial 
for  the  entire  plant.  The  recorder  will  be  of  the  inte- 
grating type  to  give  a  straight-line  diagram  of  rate; 
that  is,  all  ordinates  on  the  recorder  will  represent  the 
same  amount  of  water.  There  is  thus  no  necessity  of 
providing  in  each  operating  panel  an  expensive  rate-of- 
filtration  recorder. 

The  hydraulic  valves  controlling  the  operation  of  the 
filters  are  governed  by  4-way  piston  pilot  valves  of  the 
leakless,  enc'osed  type.  The  spattering  of  water  which 
occurs  at  the  Harri.sburg  plant  will  thus  be  avoided. 
The  14-in.  effluent  control  valve  is  a  stop  or  shut-off 


valve,  as  at  Harrisburg.  Operation  of  the  4-way  efflu- 
ent valves  from  the  panels  will  automatically  cut  out 
the  operation  of  the  pilot  valves  actuated  by  the  floats, 
as  is  the  case  also  at  Harrisburg.  The  design  is  esti- 
mated to  save  $1,500  per  filter  unit  on  the  controlling 
apparatus  alone. 

The  usual  4-way  rotary  cocka  will  not  be  used  but 
4-way,  leather-cup,  piston-type  valves,  designed  and 
manufactured  for  500-lb.  per  .square  inch  pressure,  will 
be  installed.  This  type  of  valve  is  exceedingly  rugged 
and  will  not  leak.  The  valves  will  be  .set  down  in  the 
pipe  galler>'  on  the  back  wall  of  each  filter  orifice  box 
and  directly  beneath  the  corresponding  operating  panel, 
from  which  they  will  be  operated  by  lever  handles  and 
standard  bell-crank  connections. 

In  UFual  operation  these  handles  will  all  be  pushed 
back  against  the  panel.  Therefore,  if  any  handle  is  out, 
one  can  tell  at  a  glance  that  either  the  filter  is  being 
washed,  or  else  some  valve  has  been  tampered  with.  A 
master  confrol-valve  will  prevent  any  harm  being  done 
by  such  tampering.  If  is  opened  when  washing  is  be- 
gun and  closed  when  the  filter  is  returned  to  normal 
operation.    The  control  valve  shuts  off  the  supply  to  all 
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but  the  flcat-operated  4-way  valves,  and  will  be  turned 
by  a  special  key  which  the  operators  only  will  have. 

All  strings  or  wires  connecting  valve  stems  to 
pointers  have  been  done  away  with  on  valve-open- 
ing indicators  on  the  panel  board.  Instead,  colored 
liquid  piped  from  miniature  pumps  actuated  by  the  valve 
stems  to  glass  tubes  on  the  panel  boards  is  to  be 
used  and  the  corresponding  scales  will  show  both  the 
height  of  valve  opening  and  the  percentage  of  total 
waterway  through  which  the  water  is  passing.  An  out- 
side-packed plunger  rod,  attached  to  the  valve-stem  ex- 
tension above  the  hydraulic  cylinder,  will  displace  its 
own  volume  of  liquid  as  the  valve  closes  or  opens.  The 
movement  of  the  plunger  will  make  the  colored  liquid  in 
the  glass  tubes  rise  or  fall,  corresponding  to  the  motion 
of  the  valve.  The  scheme  works  equally  well  with  the 
valve  turned  up,  down  or  sideways  at  any  angle. 

The  rate  of  washing  will  be  instantaneously  indicated 
by  a  differential  gage  on  each  filter-control  panel,  con- 
nected to  a  Pitot  tube  of  special  design  in  the  wash- 
water  line  to  each  filter. 

The  loss  of  head  on  each  filter  will  be  shown  by  a 
differential  g  ige  with  terminals  connected  to  the  water 
surface  above  the  sand  and  the  effluent  pipe  on  the  filter 
side  of  the  control  valve.  This  gage  will  be  an  air  gage 
on  the  principle,  but  not  the  design,  of  the  "Pneumer- 
cator." 

A  rate-of-filtration  indicating  gage  will  be  provided 
on  each  panel.  Like  the  loss-of-head  gage,  it  will  be  of 
the  differential,  air  type,  with  terminals  connected  to 
the  upstream  and  downstream  sides  of  the  filter-orifice 
plate.  Thus  in  reality  the  head  on  the  orifice  will  be 
indicated,  but  the  scale  on  the  gage  will  be  calibrated 
to  show  the  corresponding  discharge  through  the  ori- 
fice in  millions  of  gallons  per  day. 

At  the  end  of  each  operating  panel  is  a  filtered-water 
view-pipe  through  which  one  can  look  down  through 
the  5.5-ft.  depth  of  water  in  each  orifice  box.  Above  the 
filter-gallery  floor  the  view-pipe  is  4  in.  in  diameter,  but 
from  this  floor  downward  it  is  tapered  to  give  such  an 
angle  of  vision  as  will  permit  the  observer  to  look  at 
the  water  over  the  area  of  a  20-in.  diameter  circle.  At 
the  bottom  of  the  orifice  box  below  each  pipe  a  white 
porcelain  plate  will  be  placed.  Just  above  this  plate  will 
be  an  electric  bulb  in  a  marine-glass  fixture  which  is 
adjustable  or  removable  through  an  opening  in  the  side 
of  the  tapered  view-pipe.  A  pu.sh-button  type  of 
electric  switch  will  be  placed  at  the  side  of  each  view- 
pipe  and  must  be  held  down  while  one  is  making  an 
observation  of  the  character  of  the  filtered  water.  This 
arrangement  will  pi'olong  the  life  of  the  electric  lights. 

Each  panel  will  be  illuminated  at  night  by  a  panel 
light.  Each  panel  also  carries  its  own  shelf  for  8i  x 
11-in.  record  sheets  for  operation  data,  the  loose-leaf 
system  being  employed.  The  provision  of  such  a  shelf 
is  intended  to  imply  that  the  records  of  each  filter  are 
an  immediate,  inseparable  and  integral  part  of  its 
operation. 

Within  easy  reach  of  the  panel  boards  will  be  switches 
to  lights  which  will  illuminate  the  filter  surfaces  for 
night  working,  and  also  submerged  lights  to  determine 
the  turbidity  of  the  wash  water  so  that  the  end  point  in 
washing  can  be  ?tu(Jied  or  watched  at  night. 

The  panels  will  have  angle-iron  steel  frames  sup- 
porting selected  marble  fronts  and  ends.  The  interior 
of  each  panel  board  is  made  entirely  accessible  through 


the  removal  of  two  light,  paneled  doors  which  form  the 
back  of  the  panels.  All  apparatus  and  piping  requiring 
oiling  or  adjustment  are  at  a  convenient  height  above 
the  filter-gallery  operating  floor. 

The  designs  for  the  Sacramento  filters  are  being  car- 
ried out  under  the  general  direction  of  Prof.  Charles 
Gilman  Hyde,  consulting  engineer.  C.  G.  Gillespie  is 
resident  engineer,  K.  B.  Foster  is  assistant  hydraulic 
and  filtration  engineer  and  Harry  N.  Jenks  special  as- 
sistant engineer  on  design.  Frank  C.  Miller  is  city 
engineer. 

Rusted  Columns  of  Tank  Tower  Buckle 

By  W.  F.  Heath 

Assistant   Engineer.    Cameron   County   Water   Improvement 
District  No.  2,  San  Benito,  Tex. 

A  WATER  tank  failed  in  this  city  recently,  by  simple 
collapse  under  vertical  load,  as  the  result  of  weak- 
ening by  severe  rusting  and  neglect.  There  was  no 
wind.  The  tank  did  not  fall  to  one  side,  but  just  sat 
down,  as  the  two  views  herewith  show.  Fortunately, 
no  one  was  injured,  although  the  structure  was  within 
20  ft.  of  one  of  the  principal  streets  and  close  to  the 
pumping  station. 

This  tank  was  of  40,000  gal.  capacity  and  was  sup- 
ported on  an  80-ft.  tower,  of  standard  four-column 
construction.  It  was  built  about  1910.  With  proper 
care  it  should  have  lasted  forty  years.  About  two  years 
ago  it  was  painted,  but  at  that  time  none  of  the  old 


COLLAPSE  OF  TXSK  TOWER  DUE  TO  RUSTING 

paint  or  rust  was  removed  befdre  putting  on  the  new 
paint.  The  lattice  bars  of  the  columns  had  rusted  in 
two  in  many  places,  and  rust  had  also  attacked  the  main 
channel  members  of  the  columns. 

Six  months  ago  the  San  Benito  Water  Co.,  which 
owned  the  tank,  was  advised  by  W.  E.  Anderson,  chief 
engineer  for  the  Cameron  County  Water  Improvement 
District  No.  2,  that  the  tank  should  be  taken  down  as 
soon  as  possible.  At  that  time  all  the  lattice  bars  of 
the  upper  panel  of  one  column  had  rusted  out.  A  few 
months  later  this  column  section  bent  to  a  noticeable 
curve  outward,  and  he  advised  taking  the  tank  down 
immediately.  Nothing  was  done,  however,  except  to 
drain  the  water  from  the  tank. 

It  is  said  that  on  the  morning  of  the  failure  the 
plant  engineer  sent  a  man  to  open  a  valve  leading  to  a 
main.  Instead,  he  opened  the  valve  leading  to  the  tank, 
and  the  tank  filled  to  the  point  where  it  collapsed. 

The  intensity  of  rust  action  in  this  coast  countr  is 
hard  to  believe  by  anyone  who  has  not  lived  here.  I 
have  seen  "flivvers"  not  more  than  a  year  old  with  holes 
rusted  in  the  fenders. 
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Motor  Trucks  Collect  and  Deliver 
Garbage  to  Farmers  for  Pay 

By  W.  F.  Bates 

Town  Engineer,  Montclair,  X.  J. 

MOTOR  trucks  heavily  manned  are  being  used  by 
the  town  of  Montclair,  N.  J.,  to  collect  garbage  and 
to  deliver  it  outside  the  town  to  farmers  for  rates  of 
compensation  fixed  by  obtaining  bids.  For  collection 
during  the  seven  months  from  Nov.  1  to  June  1,  when 
only  two  collections  a  week  are  made,  three  motor  trucks 
are  used.  For  the  other  five  months  of  the  year  when 
the  collections  per  week  number  three,  an  extra  truck 
will  be  required. 

There  are  now  in  use  thi-ee  2i-ton  Packard  trucks 
with  Van  Dorn  hoists  and  special  4-cu.yd.  garbage 
bodies  with  flare  tail  gate.  Each  truck  is  manned  with 
a  chauffeur  and  either  three  or  four  collectors  according 
to  the  season.  The  fourth  collector  is  employed  during 
extreme  cold  weather  when  the  garbage  is  frozen  and 
hard  to  remove  from  the  receptacles  or  when  there  is 
snow  on  the  ground.  The  trucks  are  loaded  a  little 
under  levelful,  giving  about  Si  cu.yd.  per  load.  The 
average  haul  of  the  loaded  truck  is  5  miles  per  load  and 
an  average  of  two  loads  a  day  is  made. 

Specificatio7is — Bids  were  received  under  specifica- 
tions calling  for  the  number  of  loads  each  bidder  would 
take  and  the  price  that  he  would  pay  per  load.  The 
invitation  for  bids  stated  that  the  contract  would  be 
awarded  to  the  bidder  offering  the  highest  price  per  load 
and  that  where  two  or  more  bidders  offered  the  same 
unit  price  the  bids  would  be  accepted  that  offered 
the  nearest  dumping  grounds.  The  town  reserves  the 
right  to  limit  the  amount  delivered  within  5  miles  of  a 
point  on  the  western  boundary  of  the  town  to  60  per 
cent  of  all  garbage  collected  in  the  town  and  to  limit  to 
40  per  cent  likewise  the  garbage  going  out  of  town  on 
the  north  boundary. 

The  specifications  provided  that  the  dumping  grounds 
oflFered  must  be  so  located  that  they  could  be  "reached 
over  hard-surfaced  roads  and  the  route  over  the  bidder's 
premises  leading  from  the  public  road  to  the  dumping 
place  must  be  kept  in  a  condition  suitable  for  the  use  of 
the  town's  auto  trucks." 

The  town  reserves  the  right  to  cancel  any  agreement 
made  with  any  bidder  in  ca.se  "any  proper  authority  out- 
side of  Montclair  stops  the  hauling  of  the  garbage 
through  its  territory  or  requires  the  same  to  be  hauled 
over  roads  other  than  those  provided  with  a  hard  sur- 
face, and  further  that  no  claim  for  damages  would  be 
made  by  reason  of  such  cancellation."  Bidders  were  also 
rr-quired  to  hold  the  town  and  its  agents  "free  from  any 
'  laims  for  damages  that  may  arise  because  of  the  con- 
ilition  in  which  the  dumping  ground  is  maintained,  or 
because  of  any  garbage  there  dumped." 

Hi'rfs  and  Awarili — Eight  bids  were  received  for  quan- 
tities ranging  from  1  to  24  loads  a  week,  but  only  one 
bidder  offered  to  take  more  than  6  loads  a  week.  There 
were  two  bids  at  $1.2.')  a  load,  five  at  $1  a  load,  and 
one  at  $0.7.5.  The  bidder  who  proposed  to  take  24  load."? 
a  wfck  offered  to  pay  $1  a  load. 

At  the  time  the  bids  were  received  only  3.5  loads  a 
week  were  being  collected.  The  highest  bidders  were 
given  the  number  of  loads  they  bid  for  and  the  re- 
mainder was  apportioned  among  the  other  bidders, 
taking  into  account  the  length  of  haul.     An  attempt  is 


made  to  furnish  some  garbage  to  each  bidder  so  as  to 
hold  all  the  bidders  as  customers  for  the  summer  col- 
lection, estimated  at  50  loads. 

Previous  Methods — In  May,  1918,  when  the  writer 
took  charge  of  the  Engineering  Department  of  the  town, 
and  for  a  number  of  years  previous  to  that  time  garbage 
was  collected  by  horse  drawn  steel  carts  and  dumpad 
into  a  hopper  on  a  farm  situated  about  two  miles  from 
the  center  of  the  town  and  less  than  one-fourth  of  a 
mile  from  a  residential  section.  The  garbage  was  dis- 
posed of  by  the  owner  of  the  property,  a  portion  by  sale 
to  farmei-s  for  hog  feeding  and  the  balance  piled  or 
spread  on  the  land  for  fertilizer.  The  cost  to  the  town 
for  rent  and  maintenance  of  the  dump  was  $770  per 
year.  Records  show  that  this  dump  had  been  a  con- 
stant source  of  complaint  for  a  number  of  years. 

Soon  after  the  writer  took  charge  an  investigation 
showed  that  farmers  from  surrounding  towns,  without 
permission,  were  coming  into  town  and  collecting 
ahead  of  our  men.  There  existed  such  a  demand  for  the 
garbage  on  account  of  the  high  cost  of  feed  that  it  was 
decided  to  make  use  of  these  fanners  and  save  expense 
to  the  department. 

Farmer  Collection  Reg7dated—With  the  assistance  of 
the  police  and  the  health  officer  all  the  farmers  were 
notified  that  in  order  to  continue  the  collection  they 
would  have  to  work  under  our  direction.  Arrangements 
were  made  by  which  the  farmers  were  to  furnish  the 
teams,  with  drivers,  and  the  town  the  collectors,  the 
farmers  to  receive  the  garbage  free  of  charge  in  ex- 
change for  the  use  of  the  teams.  Enough  farmers 
agreed  to  this  arrangement  so  that  for  eighteen  months 
all  the  garbage  was  removed  from  the  town,  at  an  aver- 
age saving  of  $20  per  day  for  teams.  This  method 
caused  a  few  complaints,  as  sanitary  carts  being  too 
heavy  for  the  long  hauls  could  not  be  used  to  advantage 
by  the  farmers,  but  the  writer  considered  that  the 
small  amount  of  leakage  from  the  carts  caused  much  less 
nuisance  than  that  from  garbage  stored  at  the  dump. 

Early  in  1920  the  decrea.se  in  prices  made  it  unprofit- 
able for  the  farmers  to  continue  and  a  number  gave  up 
the  collection,  while  with  others  we  were  obliged  to  pay 
the  driver.  This  made  it  necessary  to  use  the  dump 
again,  which  on  account  of  being  leased  land  could  not 
be  satisfactorily  controlled  and  rom]>l;iinls  l)ccame 
numerous  from  the  residents  in  that  vicinity.  The 
nuisance  at  the  dump  became  so  acute  that  some  other 
method  of  disposal  was  imperative. 

Inrineration  Proposed  But  Girev  Up — Thorough  in- 
vestigation of  difTerent  methods  of  disposal  was  made 
and  preliminary  plans  for  disposal  by  incineration  con- 
sidered, but  on  account  of  the  present  state  of  incinera- 
tion, with  vast  differences  of  opinion  among  experts, 
and  the  opposition  which  developed  to  the  erection  of  an 
incinerator  in  every  section  where  a  site  was  available, 
the  matter  was  indefinitely  postponed  and  the  present 
system  adopted.  This  system  is  working  very  satisfac- 
torily from  the  sanitary  standpoint,  and  at  less  expense 
than  for  incineration,  and  should  continue  to  serve  our 
needs  for  a  number  of  years,  or  until  the  surrounding 
count rj'  is  more  thickly  settled  and  feeding  places 
become  a  nuisance. 

The  work  as  now  conducted  is  under  the  general  direc- 
tion of  Dr.  .Tames  T.  Hanan,  commissioner  of  streets 
and  public  improvements  of  Montclair,  with  Ihn  writer 
in  direct  charge. 
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Submerged  Intake  For  24-in.  Pipe 
Placed  Without  Diver 

Concrete  Anchor  Block  Cast  on  Shore,  Floated 

to  Place  and  Sunk  Simultaneously  With 

250-Ft.  Bell-and-Spigot  Pipe 

By  George  W.  Pracy 

Superintendent,   Spring  Valley   Water   Co. 

THE  SPRING  VALLEY  WATER  CO.,  which  serves 
the  City  of  San  Francisco,  recently  renewed  the  in- 
take of  Lake  Merced  pun;ping  station  after  it  had  been 
in  service  twenty  years.  This  station,  which  has  a 
capacity  of  7J  m.g.d.,  had  been  taking  water  from  the 
lake  through  a  24-in.  suction  line  supported  on  a  wood 
pile  trestle.  The  trestle  had  decayed,  the  joints  in  the 
suction  line  were  giving  trouble  by  admitting  air  and 
it  was  found  that  a  new  and  shorter  route  to  deep  water 
could  be  used.  The  old  pipe  sections  were  used  in  laying 
the  new  line  v/hich  was  placed  directly  on  the  ground 
and  on  the  lake  bottom. 

A  combined  concrete  anchor  block  and  screen  support 
was  cast  on  shore,  floated  to  position,  and,  before  being 
sunk,  was  attached  to  the  portion  of  the  pipe  line  to  be 


SECTIONS  OF  24-IN.  PIPE  READY  FOR  LAUNCHING 
Note  clamps  and  bolts  to  prevent  joints  from  opening.  Pipe 
trigger  for  tripping  wire  sling  is  on  far  side  of  pipe.  Manila 
rope   attaching   bolster   to   pipe  was   cut    before   launching. 

submerged  which  had  been  floated  into  position  sep- 
arately. When  the  connection  of  floating  parts  had 
been  made,  pipe  line  and  anchorage  were  successfully 
sunk  at  the  same  time.  Advantages  of  this  plan  of 
construction  were  that  it  was  carried  out  by  the  com- 
pany's regular  gang  and  without  the  use  of  a  diver, 
the  cost  was  about  one-quarter  that  of  replacing  the 
old  line  on  a  trestle,  joint  maintenance  was  eliminated 
on  the  submerged  section  and  the  shorter  suction  line 
reduced  the  friction  head.  With  the  new  intake  the  lake 
can  be  drawn  down  5  ft.  lower  than  before. 

The  shore  where  the  new  intake  is  located  has  a 
gentle  slope  reaching  the  lake's  maximum  depth  of  14 
ft.  at  the  present  water  stage,  about  250  ft.  from  the 
shore.  In  the  preparation  for  laying  the  new  intake 
the  surface  of  the  ground  between  the  pumping  station 
and  the  water's  edge  was  smoothed  to  an  easy  vertical 
curve  and  pieces  of  2  x  6-in.  timber  4  ft.  long  taken 
'  from  the  old  wharf  were  laid  on  this  slope  like  railroad 
ties.  Longitudinal  runs  of  2  x  4-in.  timbers  were  then 
spiked  on  to  form  the  rails  of  a  24-in.  gage  track.  In 
addition  to  the  track  built  down  to  the  water's  edge,  a 
20-ft.  section  was  put  together  on  land,  floated  into 
place  and  sunk  so  that  its  outer  end  was  in  3  ft.  of  water. 


GENERAL  VIEW  OF  INTAKE  LINE,  FIRST  SECTION 

ENTERING  WATER 

Abandoned  intake  strupture  in  center,  concrete  crib  at  right. 

The  old  suction  line  consisted  of  12-ft.  sections  of 
cast-ii-on  pipe  iJ  in.  thick,  weighing  3,02.5  lb.  per  sec- 
tion. Twenty-two  of  these  sections  were  taken  up, 
cleaned,  and  sledded  over  to  the  site  of  the  new  work 
where  they  were  mounted  on  a  four-wheel,  24-in.  gage 
truck  on  the  wooden  ti-ack.  Each  section  rested  on  a 
wooden  bolster  cut  to  fit  the  pipe  circumference  and 
bolted  to  the  truck.  The  second  section  of  pipe,  after 
being  attached  to  the  truck,  was  lowered  down  the 
track  until  its  spigot  entered  the  bell  of  the  first  section, 
the  same  as  though  the  pipe  were  being  laid  in  the 
ditch.  Four  pieces  were  put  together  this  way  and 
then  the  lead  joints  were  run  and  calked.  The  pipe 
had  only  the  ordinary  standard  bell.  After  the  joints 
were  calked  iron  bands  were  clamped  around  each 
section,  just  above  the  spigot  and  below  the  bell  of 
each  joint.  The  bands  on  either  side  of  a  joint  were 
connected  by  a  pair  of  bolts,  one  being  placed  opposite 
each  end  of  the  horizontal  diameter  of  the  pipe.  These 
bolts,  while  preventing  actual  separation  of  the  pipe 


I' 
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TAKEN  JUST  AS  THE  CKID  AND  PIPE  SUIJMBRGED 
Note  simultaneous  appearance  of  pairs  of  barrels. 
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ARRAXGEJIEXT     OF     BAR- 
RELS,  SHO^VING  SLING 
AXD   TRIPPLVG 
DEVICE 


sections,  would  allow  a  certain  amount  of  play  or  articu- 
lation in  case  any  tensile  strain  should  be  put  on  the 
line  in  the  process  of  floating  and  sinking  it.  As  the 
assenijaly  and  jointing  of  each  four-length  section  was 
completed,  a  rope  was  fastened  around  the  upper  bell 
and  by  means  of  block  and  tackle  the  line  was  let 
down  the  track  to  make  room  for  the  next  four  pieces. 
The  front  end  of  the  first  pipe  was  sealed  vith  a  24-in. 
wooden  plug  calked  in  with  oakum  to  make  it  water- 
tight. Just  before  each  length  of  the  pipe  went  into 
the  water  two  25-gal.  barrels  were  fastened  to  it  by 
means  of  a  wire  bridle  arranged  so  that  both  barrels 
could  be  released  simultaneously  by  a  tripping  device. 
The  means  for  supporting  the  pipe  from  the  barrels 
consisted  of  a  sling  of  12-gage  annealed  wire  whose 
ends  terminated  in  li-in.  iron  rings  slipped  over  short 
lengths  of  J-in.  pipe.  Two  runs  of  the  wire  encircled 
each  pair  of  barrels  and  passed  beneath  the  pipe.  The 
sling  was  so  arranged  that  the  rings  would  be  free  to 
slip  off  the  short  pipe  when  a  vertical  pipe,  acting 
as  a  lever,  was  tripped  by  a  horizontal  pull.  The  levers 
projected  above  the  barrels  and  were  connected  by  a 
rope  to  shore.  Until  the  morning  of  the  sinking  the 
sling  releases  were  wired  up  as  a  precaution  against 
accidental  release.  When  the  time  for  sinking  came, 
the  release  was  wholly  successful,  all  the  barrels  being 
freed  instantaneously  when  the  trigger-line  was  pulled. 
The  sling  arrangeme:,t  was  developed  by  0.  G.  Goldman 
of  the  company's  en.rrinccring  staff. 

It  was  believed  that  the  lead-calked  joints  of  the  pipe 
line  would  permit  of  sufficient  movement  to  allow  the 
line  to  straighten  out  as  it  entered  the  water  and  later 
to  conform  to  the  slight  curve  of  the  bottom.  This 
they  did.  The  empty  line,  with  the  aid  of  the  barrels, 
floated  just  at  the  surface  of  the  lake.  A  rope  was 
tied  to  each  truck  as  it  went  into  the  water  and  as  the 
pipe  floated,  the  truck  v.as  hauled  ashore  and  re-used. 
Only  ten  trucks  were  required,  the  operations  being 
repeated  until  the  desired  length  of  pipe  was  floating. 
The  pipe  joints  were  expected  to  be  tight  enough  ta 
keep  water  out  while  the  pipe  floated  so  <he  buoyancy 
of  the  line  full  of  air  could  be  utilized.     Ths  they  did 


so  small  that  it  was  pumped  out  only  once.  To  prevent 
danger  to  the  floating  pipe  line  from  wind,  two  rows 
of  piles  were  put  in  on  either  side  of  the  proposed 
intake  location.  These  were  not  used,  as  no  wind  strong 
enough  to  interfere  came  up  during  the  work. 

While  the  pipe  was  being  run  out  into  the  lake,  a 
concrete  box  or  crib  was  constructed  at  the  water's 
edge  to  serve  as  anchor  block  and  screen  support  com- 
bined. This  crib  is  12  x  13  ft.  in  plan  and  4  ft.  deep. 
It  contained  a  recess  or  re-entrant  niche  for  the  end 
of  the  cast-iron  pipe  and  was  balanced  by  an  extra 
yardage  in  other  parts  so  as  to  float  on  an  even  keel. 
Bolts  were  set  in  the  recess  so  that  an  iron  S  trap 
could  be  placed  around  the  pipe  to  secure  it  to  the  crib 
just  before  sinking.  In  the  four  corners  of  the  crib 
were  concrete  blocks  with  cylindrical  chambers  to  take 
14-in.  pipes  which  were  to  serve  as  the  posts  of  the 
superstructure.  Brass  bolts  to  which  the  screen  could 
be  fastened  were  imbedded  in  the  tops  of  the  concrete 
wall  around  the  recess  for  the  intake  pipe  and  a  tem- 
porary wooden  bulkhead  was  put  in  the  recess  at  the 
point  where  the  intake  pipe  was  to  terminate.     This 


bulkhead  formed  the  fourth  side  of  a  well  21  x  3  ft.  in 
plan  at  the  inner  end  of  the  recess  and  approximately 
in  the  center  of  the  crib. 

When  the  intake  line  had  been  floated  to  place  the 
crib  was  launched.  This  was  done  by  placing  timbers 
against  it  and  jacking  it  out  into  the  water.  While 
still  near  shore  the  14-in.  vertical  pipes  were  put  in 
place  ready  for  filling  with  concrete.  Reinforcing  steel 
had  been  left  projecting  into  the  chambers  provided  in 
the  four  corners  of  the  crib  for  the  vertical  pipe,  and 
this  steel  extended  above  the  tops  of  the  chambers. 
A  reinforcing  steel  "cage"  was  made  up  to  slip  down 
inside  each  pipe  and  after  these  were  placed  the  pipes 
were  raised  enough  to  enable  workmen  to  wire  the  steel 
of  the  cages  to  that  projecting  from  the  bottoms  of  the 
chamliers.  When  pipes  and  steel  were  in  place  and  had 
been  braced  together  with  timber  struts  and  tie  wires, 
asphalt  was  poured  into  the  recesses  aroxind  the  bottom 
of  the  pipes  to  avoid  filling  with  water  as  the  crib  sunk. 

The  crib  wa,s  then  towed  out  to  place  and  backed  in 
so  that  the  outer  end  of  the  intake  pipe  entered  the 
recess  and  was  butted  up  again.st  the  timber  bulkhead 
of    the   central   well.      The    pipe   was   strapped    to   the 


crib  to  hold  it  in  place  and  concrete  was  poured  around 
pfTectively  and  although  a  1-in.  pipe  was  run  down  inside     the  end  of   the   intake   pipe  so  that   it   was   imbedded 
he  sections  as  the   line  was  floated,   the  leakage  was     in  a  solid  concrete  block  filling  the  space  in  the  recess 
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around  the  pipe  but  leaving  the  tops  of  the  walls  ai  the 
central  well  free  as  a  base  for  the  screen. 

After  allowing  the  concrete  to  set  for  one  day,  the 
wooden  bulkhead  which  had  served  as  a  form  was  cut 
out  and  the  wooden  plug  was  removed  from  the  end 
of  the  line,  leaving  the  intake  ready  for  sinking.  Two 
3-in.  pipes  had  been  cast  in  the  bottom  of  the  crib. 
These  pipes  were  capped  but  care  was  taken  to  see 
that  the  caps  made  an  easy  fit.  When  ready  for  sink- 
ing the  caps  were  removed  and  as  the  crib  began  to 
submerge,  the  barrels  were  released  so  that  the  whole 
line  would  sink  at  the  same  time.  The  sinking  opera- 
tion was  a  complete  success.  The  shore  end  of  the 
pipe  had  been  left  on  the  trucks  so  that  it  could  move 
if  any  strain  was  put  on  it.  This  was  a  needless  pre- 
caution, however,  as  the  pipe  did  not  move  at  all. 

With  the  anchor  block  on  the  bottom  of  the  lake 
the  14-in.  pipes  extending  upward  from  it  were  trued 
up  and  filled  with  concrete,  the  stay  wires  were  drawn 
taut  and  a  timber  superstructure  was  built  up  with  a 
platform  level  about  12  ft.  above  the  tops  of  the  piles. 
Working  from  this  platform  four  guide  rods  for  the 
cylindrical  screen  were  "fished"  into  place.  These  rods 
or  bolts,  which  are  20  ft.  long  and  2  in.  in  diameter, 
have  threads  tapped  into  the  lower  ends  to  fit  over  the 
i-in.  brass  bolts  left  projecting  from  the  concrete  of 
the  central  well  walls.  These  rods  were  readily  screwed 
into  place  and  when  the  screen  was  being  lowered,  fitted 
into  notches  cut  in  the  flanges  of  the  screen  and  guided 
it  accurately  to  the  desired  seat  over  the  central  intake 
well. 

As  a  final  operation,  the  crib  was  filled  with  sand  to 
increase  its  weight  and  stability.  The  sand  was  brought 
out  on  a  scow  and  shoveled  into  a  14-in.  pipe  used  as 
a  tremie. 


Zoning  Ordinance  for  Atlanta,  Ga. 

The  zoning  ordinance  passed  by  the  City  Council 
of  Atlanta,  Ga.,  on  April  11  by  nearly  unanimous  vote, 
establishes  four  use  and  three  height  districts  and 
has  lot  area  requirements  in  addition.  The  use  districts 
are  for  dwelling  houses,  apartment  houses,  business 
and  industrial  purposes.  The  building  height  limit  for 
the  three  districts  are  50,  100.  and  150  ft.  The  basis 
for  lot  area  requirements  is  the  number  of  housekeep- 
ing units  for  which  the  residence  building  is  designed. 
For  much  of  the  dwelling  house  area  5,000  sq.ft.  of  lot 
area  per  family  is  required  and  for  sections  suited  to 
double  or  two-family  houses.  2,500  sq.ft.  per  fam.ily  is 
required.  In  apartment  house  sections,  only  625  sq.ft. 
per  family  is  made  necessary,  and  in  the  limited  hotel 
and  elevator  apartment  sections  there  is  no  minimum 
lot  area  requirements,  but  side,  rear  and  front  yards 
are  necessary.  The  zoning  plan  and  ordinance  was 
prepared  for  the  City  Plan  Commission  of  Atlanta  by 
Robert  Whitten,  city  planner,  Cleveland,  Ohio.  Mr. 
Whitten  started  hi.T  zoning  studies  in  May,  1921,  and 
the  zoning  ordinance  became  effective  in  April,  1922. 
During  this  period,  Mr.  Whitten  states,  "The  initial 
indifference  or  opposition  of  the  public  was  overcome 
by  an  intensive  educational  campaign  in  which  news- 
paper articles,  editorials  and  cartoons  played  an  impor- 
tant part."  In  addition,  5,000  copies  of  a  tentative 
zoning  map,  together  ^  with  a  descriptive  illustrated 
pamphlet,  with  the  reasons  for  zoning  stated,  were 
circulated. 


Missouri  River  Bank  Erosion  Checked 
by  Rafts  of  Bridge  Ties 

EMERGENCY  current  retards  consisting  of  rafts  of 
bridge  ties,  vdth  willow  screens  below  the  down- 
stream side  to  cause  the  deposit  of  silt,  were  employed 
to  check  erosion  on  the  east  bank  of  the  Missouri 
River,  in  1920,  when  erosion  threatened  the  Chicago, 
Burlington  &  Quincy  R.  R.  near  Folsom,  Iowa.  This 
construction  was  a  modification  of  the  retards  composed 
of  anchored  trees,  as  used  elsewhere  on  the  river  and 
described  in  Engineering  News-Record  Oct.  5,  1921. 
The  raft  system  was  adopted  in  this  case  owing  to 
the    scarcity  of   trees    in   the    neighborhood    and    the 
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RAFT  TO  CHECK  RIVER  BANK  EROSION 

urgent  necessity  of  providing  immediate  protection. 
Mattress  work  placed  along  the  bank  had  proved  in- 
effective owing  to  undermining  of  the  toe. 

Three  rafts  were  used,  200  to  400  ft.  long  and  about 
1,250  ft.  apart,  extending  out  from  the  shallower  water 
along  the  bank.  Each  was  about  27J  ft.  wide,  being 
composed  of  three  rows  of  10-ft.  ties,  8  x  8-in.,  having 
a  hole  bored  near  each  end  so  that  they  could  be  strung 
on  four  2 -in.  wide  cables,  as  shown  in  the  accompanying 
drawing.  The  ties  were  spaced  24  in.  c.  to  c.  by  means 
of  blocks,  which  also  were  bored  for  the  cables.  Diagonal 
lines  of  cable  laid  across  the  raft  and  stapled  to  the 
ties  maintained  the  raft  in  its  rectangular  form.  Each 
raft  was  anchored  by  cables  to  concrete  piles  about 
100  ft.  upstream  and  spaced  about  110  ft.  apart,  these 
piles  being  sunk  till  their  heads  were  below  the  river 
bed. 

To  the  downstream  end  of  the  retard  were  attached 
three  rows  of  bridge  stringers  about  2*  ft.  c.  to  c. 
and  having  willows  attached  to  the  outer  stringer,  as 
shown.  As  these  willows  soon  began  to  hang  down  in 
the  water,  due  to  the  sand  accumulating  on  their  leaves 
and  boughs,  they  caused  rapid  silting  beneath  the 
floating  retard  or  raft.  A  willow  fence  was  built 
across  a  strip  of  low  marsh  land  between  high  ground 
and  the  shore  end  of  the  retard  in  order  to  prevent 
water,  backed  up  by  the  retard,  from  finding  a  course 
across  this  low  land.  The  fence,  formed  by  two  rows 
of  willows  about  2  ft.  apart,  was  buried  during  the 
first  year,  the  depth  of  filling  amounting  to  about 
4  or  5  ft. 

This  shore  protection  proved  successful  and  the  fill, 
which  is  6  or  8  ft.  above  normal  water  level,  was  utilized 
for  farming  during  1921.  Work  is  to  be  continued  for 
about  three  miles  do^\T)stream  in  1922.  Portions  of  the 
rafts  were  salvaged  in  1921,  for  use  elsewhere,  if 
necessary,  but  the  remaining  parts  were  so  buried  in 
the  silt  that  it  was  impracticable  to  remove  them. 

Retards  of  the  tree  type  are  considered  generally 
preferable  to  the  rafts  on  account  of  ice  conditions  in 
the  river.    Ice  floes  would  probably  break  or  carry  away 
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rafts,  in  spite  of  anchorages.  But  with  trees  pointing 
downstrea'i  and  having  their  trunks  anchored  to  the 
bottom  and  partly  buried  in  silt,  the  ice  floats  over  the 
boughs  at  the  surface.  Further,  the  trees  practically 
fill  the  space  from  the  river  bed  to  water  surface  and 
thus  cause  more  extended  silting  than  the  surface  raft 
with  willow  screen.  Both  the  raft  and  tree  retards 
mentioned  wei-e  designed  and  built  by  the  Woods 
Brothers  Construction  Co.,  Lincoln,  Neb.,  of  which 
Wayne  Pringle  is  chief  engineer.  The  work  was  done 
under  the  direction  of  A.  W.  Newton,  chief  engineer 
of  the  Chicago,  Burlington  &  Quincy  R.  R.,  and  C.  L. 
Persons,  assistant  chief  engineer. 


Causewaj"  Succeeds  Lynn  Floating  Bridge 

DURING  the  past  year  the  old  "floating  bridge"  over 
Glenmere  Lake  on  the  line  of  Western  Ave.,  Lynn, 
Mass.,  formerly  the  Salem  Turnpike,  was  replaced  by 
a  new  structure.  Both  the  floating  bridge  and  its  suc- 
cessor are  interesting  in  type.  Notes  on  their  construc- 
tion are  given  below,  from  an  account  of  the  county 
engineer,  R.  R.  Evans,  of  Salem,  in  his  1921  annual 
report,  just  published. 

Dating  back  to  the  early  part  of  the  past  century, 
the  floating  bridge,  whose  final  stage  of  development 
produced  the  typical  cross-section  shown  in  Fig.  1,  "was 
the  solution  by  the  early  builders  of  the  problems  con- 
fronting them  at  the  beginning  of  the  nineteenth  cen- 
tury in  laying  out  the  Salem  Turnpike  from  Salem 
to  Chelsea  Bridge."  It  crosses  the  small  lake,  about 
500  ft.  wide,  although  a  deviation  of  1,000  ft.  would 
have  taken  the  road  around  the  lake.  The  lake  is  no- 
where more  than  10  or  12  ft.  deep,  but  its  bottom  is 
mud  to  a  maximum  depth  of  30  ft.  Probably  for  this 
reason  the  bridge  was  originally  built  as  a  floating 
structure.  In  recent  years  only  the  upper  part  floated, 
it  is  believed. 

Mr.  Evans  considers  that  probably  the  two  courses  of 
logs  at  the  bottom,  the  6  x  6-in.  longitudinals  and  the 
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FIG.    1.     CROSS-SECTION  OP  "FLOATING  BRIDGE"  OVEIl 
GLENMERE  LAKE,   LYNN 

3-in.  transverse  planks  constituted  the  original  bridge, 
and  that  the  timber  above  this  point  was  added  later, 
from  time  to  time.  The  depth  of  the  structure  as  it 
exi.sted  in  recent  years  would  bring  the  hottorm  just 
about  to  the  mud  line  at  the  deepest  part  of  the  lake, 
while  near  the  shore  the  logs  were  undoubtedly  buried 
in  the  mud.  It  is  believed  that  only  a  few  of  the  upper 
layers  of  the  structure  floated  in  recent  years.  That 
some  of  the  structure  floated  was  indicated  by  undula- 
tions in  the  bridge  whenever  loads  crossed,  the  water 
coming  up  onto  the  roadway  around  the  load.  But. in 
the  removal  most  of  the  logs  of  the  lower  part  would 
not  float,  while  the  whole  top  portion  of  the  bridge 
could  be  removed  intact  and  floated  off. 


For  the  new  bridge  a  masonry-walled  solid-fill  on 
submei-ged  timber  trestle  was  adopted  (see  Fig.  2). 
The  substructure  has  bents  7  ft.  apart,  the  piles  being 
cut  off  and  capped  with  12  x  14-in.  caps.  The  deck  over 
these  consists  of  6-in.  longitudinal  timbering,  edged  on 
each  side  by  two  heavier  timbers  notched  into  the  cap 
to  hold  the  sidewalls  more  securely.  The  side  walls, 
6  ft.  high,  or  4  ft.  above  normal  water  level,  have  a 
construction  joint  at  each  bent. 

It  is  believed,  says  Mr.  Evans,  that  this  type  of  struc- 
ture is  best  adapted  to  the  conditions  encountered,  since 
it  should  be  permanent,  is  probably  less  expensive  than 
an  earth  fill,  and  avoids  settlement  as  well  as  heaving 
of  the  bottom. 

For  the  work  of  removing  the  old  bridge  and  building 
the  new,  the  lake  was  pumped  down  5  ft.,  bringing  it 
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FIG.    2.       SECTION  OF  NEW  GLENMERE  L.VKE  CAUSEWAY 

about  2  ft.  below  the  deck  of  the  new  structure.  The 
old  structure  was  removed  by  taking  out  the  upper 
parts  of  the  timber  work  by  a  derrick  working  from 
each  end,  and  blasting  out  the  lower  part  by  dynamite 
placed  in  the  holes  drilled  in  rows  across  the  bridge. 
Only  so  much  material  was  removed  as  would  interfere 
with  the  new  structure. 

The  cost  of  the  work  was  about  $105,000,  of  which 
nearly  $20,000  was  paid  by  the  trolley  company  for 
whose  use  the  westerly  18-ft.  width  was  provided.  T. 
Stuart  &  Sons  Co.  were  contractors. 


New  York  Highway  Types 

There  are  only  two  general  types  of  pavement — con- 
crete and  bituminous  macadam — which  are  being  con- 
structed in  New  York  State  in  any  considerable 
amounts,  according  to  the  1921  annual  report  of  Herbert 
S.  Sisson,  state  highway  commissioner.  Of  all  highways 
constructed  this  year  .56  per  cent  have  been  of  the 
concrete  type  and  44  per  cent  of  the  bituminous  maca- 
dam type.  Before  a  determination  was  made  on  any 
contract  as  to  type  a  study  was  made  of  the  local  avail- 
able material,  general  traffic  conditions,  relative  impor- 
tance of  the  highway,  soil  and  frost  conditions  :iffocling 
a  rigid  pavement,  and  character  of  the  country  through 
which  the  highway  passed.  Comparative  estimates  in 
each  case  were  prepared  in  connection  with  other  data 
at  hand  before  making  a  determination.  Generally 
speaking,  where  satisfactory  local  stone  was  not  avail- 
able, the  concrete  type  was  adopted  on  account  of  the 
smaller  amounts  of  material  to  be  imported.  Where 
local  stone  was  available  in  ample  quantities  mi  routes 
of  .secondary  character,  bituminous  macadam  was 
usually  selected  of  a  thickness  of  approximately  two  and 
one-half  times  that  of  the  concrete. 
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A  Challenge  to  Accepted  Theories  of  Highway  Finance 

Fif ty-Year  Bonds  Advocated  on  Assumption  that  Roadbed  Is  Permanent 
and  that  Maintenance  Includes  Resurfacing 

By  Robert  Murray  Haig,  Ph.D. 

Professor    School  of  Business,   Columbia   University  :    Secretary. 

Special  Joint  Committee  on  Taxation  and   Retrenchment  of 

the  Legislature  of  the  State  of  New   York 


THE  demand  for  more  and  better  highways  arising 
from  the  great  increase  in  motorized  traffic  during 
the  past  few  years  has  resulted  in  a  financial  problem 
so  great  as  to  make  imperative  a  critical  re-examina- 
tion of  the  accepted  theories  of  highway  finance.  Few 
realize  that  our  states  and  localities  are  now  spending 
most  of  their  money  for  two  purposes— roads  and 
schools.  There  seems  to  be  almost  no  limit  to  the  need 
for  additional  funds  for  these  two  purposes  alone.  Our 
theory  of  finance  with  respect  to  roads  must  be  de- 
veloped and  refined  if  the  necessary  road  support  is 
to  be  secured  and  if  serious  consequences  to  the  motor 
vehicle  industry,  to  the  taxpayers  and  to  the  community 
as  a  whole,  are  to  be  avoided. 

Many  leaders  are  beginning  to  appreciate  the  truth 
of  these  statements  and  the  importance  of  the  situa- 
tion. During  the  past  few  weeks  an  attempt  has  been 
made  to  secure  from  students  of  the  problem  a  sharper 
definition  of  the  questions  which  must  be  answered. 
Various  highway  engineers,  tax  experts  and  others 
have  been  consulting  as  to  the  possibility  of  securing  a 
correct  analysis  of  the  problem  and  a  sane  program  of 
finance.  It  is  the  purpose  of  this  article  to  set  forth 
some  of  the  questions  which  have  been  raised  and  some 
of  the  tentative  conclusions  which  have  been  reached 
in  the  hope  that  discussion  may  be  stimulated  and  prog- 
ress made  toward  a  revised  and  more  scientific  theory 
of  highway  finance. 

There  appear  to  be  two  fundamental  questions.  The 
first  relates  to  the  division  of  the  cost  of  supplying 
highway  facilities  as  between  present  taxpayers  and 
future  generations.  To  what  extent  shall  the  roads  be 
paid  for  by  taxes  and  to  what  extent  by  bonds?  The 
second  relates  to  the  division  of  the  cost  as  between 
users  of  the  road  and  taxpayers  in  general.  To  what 
extent  shall  the  roads  be  paid  for  by  motor  car  fees 
or  gasoline  taxes  and  to  what  extent  by  the  general  tax 
levy? 

If  it  is  possible  to  arrive  at  the  correct  answers  to 
these  two  questions  the  problem  is  solved.  But  the 
correct  answers  involve  a  combination  of  engineering 
knowledge  and  sound  economic  analysis. 

1.  Cost  Division  Bettueen  Present  and  Future  Gene- 
rations— Certainly  the  present  taxpayers  want  good 
roads.  They  want  and  they  deserve  as  many  good  roads 
as  are  economically  justifiable.  But  how  much  of  the 
cost  of  a  good  road  may  fairly  be  charged  to  the  present 
generation  and  how  much  to  the  future?  If  the  present 
generation  pays  the  entire  cost  of  all  the  roads  built 
it  is  obvious  that  fewer  roads  can  be  built  than  if  a 
portion  of  the  cost  were  met  by  the  proceeds  of  bonds. 
But  just  how  much  of  the  cost  may  be  bonded  in  a 
sound  and  defensible  financial  program  for  roads? 

The  general  answer  is  simple  enough.  Any  debt 
which  the  present  generation  passes  on  to  the  next 
must  be  adequately  covered  by  sound  assets  passed  on 


to  that  generation.  That  is  the  theoretically  correct 
answer.  In  general  each  generation  should  pay  its  way. 
This  is  axiomatic. 

However,  when  one  examines  the  current  applications 
of  this  axiom,  he  finds  much  bungling  because  of  inade- 
quate analysis  of  the  facts.  Consider  what  the  chief 
of  the  U.  S.  Bureau  of  Public  Roads,  Thomas  H. 
MacDonald,  says  regarding  one  such  case  of  bungled 
application : 

"We  have  had  it  imposed  upon  us  almost  as  a  com- 
mandment that  'Thou  shalt  not  build  a  road  which  irill 
not  last  longer  than  the  life  of  the  bond.'  Granted. 
But  is  the  life  of  the  road  merely  the  life  of  the  sur- 
face? Because  a  highway  surface  goes  to  pieces  are 
we  to  conclude  that  the  entire  investment  in  the  high- 
way has  been  lost?     To  take  a  specific  case: 

"The  State  of  New  York  has  issued  road  bonds  for 
about  $100,000,000  and  I  have  seen  within  very  recent 
times  articles  written  in  which  it  is  said  that  the  roads 
are  going  to  pieces  so  badly  that  they  will  be  gone 
before  the  bonds  have  been  paid.  Probably  the  road 
surfaces  built  with  the  proceeds  of  those  particular 
bonds  will  be  gone  before  the  bonds  are  paid.  But  it 
is  a  fact  that  this  year  in  New  York  State  we  (the 
Bureau  of  Public  Roads)  in  co-operation  with  the  state 
are  widening  those  old  macadam  roads  with  18  ft.  of 
concrete,  leaving  a  strip  of  the  old  macadam  in  the 
middle.  This  work  has  only  just  begun  but  success- 
fully so,  and  the  result  is  a  24-ft.  surfaced  roadway  in 
place  of  the  old  12-  or  14-ft.  macadam  surface  on  the 
same  roadbed  that  was  built  with  the  bond  money  and 
at  a  cost  which  is  enough  less  than  the  average  cost  of 
the  new  construction  of  concrete  18  ft.  wide  to  absorb 
the  first  cost  that  the  state  has  invested. 

"In  other  words,  so  far  as  I  can  see  it.  New  York 
State  by  the  investment  of  $100,000,000,  and  by  build- 
ing cheap  roads  when  her  needs  were  for  cheap  roads, 
has  been  having  the  service  of  those  roads  all  these 
years  at  not  to  exceed  the  interest  cost  and  has  all  the 
investment  left. 

"So  it  is  apparent  that  we  must  learn  to  differentiate 
between  the  permanent  and  transient  features  of  the 
road.  In  fact,  while  we  expect  the  surfacing  to  wear 
with  use,  we  have  perhaps  overlooked  an  actual  incre- 
ment in  value  in  the  permanent  investment  as  the  years 
go  by.  In  other  words,  the  subgrade  is  better  as  it 
becomes  compact,  the  bridges  are  itnproved,  the  hills  are 
cut,  the  safety  factors  are  strengthened  and  railroad 
grades  eliminated.  Use  of  the  road  may  deteriorate  the 
surface;  it  only  enhances  these  other  factors.  It  is 
because  of  this  attention  to  the  subgrade  that  the  old 
roads  of  Rome  and  France  are  still  in  use  today." 

Mr.  MacDonald's  conclusion  that  "we  must  learn  to 
differentiate  between  the  permanent  and  transient  fea- 
tures of  the  road,"  based  as  it  is  upon  the  extensive 
surveys  of  the  Bureau  of  Public  Roads  in  New  York, 
California  and  elsewhere,  gives  a  dependable  engineer- 
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ing  answer  to  the  economist's  query  regarding  the 
soundness  of  the  asset  which  may  properly  be  passed 
on  to  the  next  generation.  It  holds  forth  a  hope  of 
determining  in  a  fairly  definite  and  precise  way  what 
each  generation  must  pay  if  it  is  to  "pay  its  own  way." 

New  Definition  of  Maintenance — It  is  suggested 
(The  writer  desires  to  disclaim  any  personal  credit 
for  this  suggestion  but  wishes  to  register  his  belief  in 
its  soundness.  It  is  the  result  of  much  discussion  to 
which  the  writer  contributed  far  less  than  many  others.) 
that  a  good  method  of  meeting  the  problem  of  differenti- 
ating "between  the  permanent  and  transient  features  of 
the  road"  would  be  to  establish  a  new  and  broader  def- 
inition of  maintenance.  If  maintenance,  to  be  cared  for 
by  the  present  generation,  wei'e  so  defined  as  to  include 
not  merely  day-to-day  and  year-to-year  expense  of  keep- 
ing the  highway  in  serviceable  condition  but  also  the 
replacement  of  the  surfacing  when  needed,  the  road 
Would  never  wear  out,  but  would  be  turned  over  to  the 
next  generation  with  its  value  unimpaired.  A  road  once 
built  to  a  given  standard  would  be  "maintained"  for  all 
time  to  that  standard,  each  generation  assuming  respon- 
sibility for  preserving  the  soundness  of  the  asset  during 
the  period  it  used  it.  It  would  appear  reasonable  to 
classify  as  "permanent  features"  such  items  as  grade 
reduction,  new  drainage  structures,  new  alignment  and 
the  excess  cost  of  replacing  an  inferior  surface  with  a 
superior  type.  However,  if  a  hard  surface  be  replaced 
by  a  new  hard  surface  of  the  same  class  the  entire  cost  of 
replacement  would  be  charged  to  maintenance  or  current 
expense  as  a  transient  feature. 

Such  a  definition  of  maintenance  of  course  destroys 
the  foundation  of  the  standard  argument  against  long- 
term  bonds  for  highway  construction.  The  life  of  the 
road  is  indefinitely  long. 

The  argument  thus  far,  however,  ignores  the  possi- 
bility that,  in  the  far-distant  future,  roads  may  not  be 
so  useful  to  society  as  they  appear  to  be  to  the  present 
generation.  Consequently  caution  dictates  the  amor- 
tization of  the  entire  road  cost  over  a  reasonably  long 
period — perhaps  50  years. 

It  appears,  then,  that  by  the  adoption  of  a  definition 
of  maintenance  such  as  that  suggested  above,  the  entire 
original  cost  of  a  road  might  conceivably  be  bonded  on 
a  basis  of  perhaps  50  years.  The  theoretical  minimum 
which  might  fairly  be  charged  against  the  present 
generation  would  then  be  the  sum  of  (1)  an  adequate 
maintenance  allowance,  (2)  interest  on  the  bonds  and 
(3)  an  amoitization  item  sufficient  to  retire  the  bonds 
in  50  years.  The  theoretical  maximum  which  could 
properly  be  passed  on  to  the  next  generation  would  be 
the  bonded  indebtedness,  reduced  by  the  amount  of  the 
accumulated  amortization  items,  against  which  would 
exist  the  roads  themselves  in  a  condition  a.s  good  as 
when  originally  constructed. 

It  must  be  borne  in  mind  that  the  above  analysis 
deals  with  a  theoretical  maximum  and  minimum.  If 
np&ce  permitted  it  would  be  pertinent  to  di.siuss  the 
advantages  of  departing  from  those  limits  in  rich  com- 
munities as  compared  with  poor  communities  and  in 
communities  with  a  bright  outlook  compared  with  com- 
munities whose  "futures  lie  in  their  pant." 

2.  Cost  Division  Between  Road  Vsvrs  and  General 
Taxpayers — Irrespective  of  whether  the;  above  analysis 
or  some  other  is  finally  accepted  as  the  proper  one  for 
determining  the  portion  of  road  costs  which  shall  be 
absorbed  by  the  present  generation,  the  question  re- 


mains as  to  how  the  cost  to  be  currently  absorbed  shall 
be  distributed  as  betvT\een  the  user  of  the  road  and 
the  general  taxpayer.  The  analysis  given  above  is  very 
suggestive,  however,  in  the  search  for  a  solution  of  the 
second  question. 

Motor  vehicles  as  a  test  of  general  taxpaying  ability 
h&ve  obvious  disadvantages  and  although  many  states 
continue  to  tax  them  as  personal  property  the  trend  is 
definitely  away  from  this  practice.  Motor  vehicle  taxes 
are  coming  more  and  more  to  be  pure  efforts  to  measure 
the  use  of  the  roads. 

It  is  also  true  that  while  motor  vehicles  are  not  the 
sole  users  of  the  road  they  are  usually  the  only  users 
to  be  subjected  to  a  special  tax.  There  is  some  justi- 
fication for  the  practice  of  confining  the  taxes  to  the 
motor  vehicles  in  the  fact  that  the  additional  road  costs 
which  are  the  occasion  of  the  present  difficulties  are 
demanded  by  the  users  of  motor  vehicles  alone. 

The  recent  report  of  the  New  York  State  Special 
Joint  Committee  on  Taxation  and  Retrenchment  con- 
tains the  following  clear  analysis  of  the  theoretical 
problem  involved  in  determining  these  additional  costs. 
(Report  submitted  March  1,  1922,  pages  132-134. 
Copies  of  this  report  can  be  secured  by  addressing 
Senator  Frederick  M.  Davenport,  State  Capitol,  Albany, 
New  York.) 

"The  question  arises  as  to  whether  the  whole  cost  or 
only  a  part,  and,  if  only  a  part,  precisely  what  part,  of 
the  costs  should  be  borne  by  the  user. 

"Some  of  the  enthusiasts  for  heavy  motor  fees  seem 
to  forget  that  roads  and  streets  were  considered  neces- 
sary before  the  advent  of  the  automobile  and  the  truck 
and  that  the  public's  interest  in  these  roads  and  streets 
was  often  considered  sufficient  to  justify  their  construc- 
tion and  maintenance  as  a  general  public  charge.  In 
the  case  of  city  streets,  of  course,  it  has  been  a  gen- 
eral practice  to  charge  a  portion  of  these  costs  to 
the  land  immediately  served,  in  the  form  of  special 
assessments.     .     .     . 

"On  the  other  hand,  some  of  the  representatives  of 
the  motor  vehicle  interests  go  to  the  other  extreme, 
asserting  that  the  public  builds  roads  for  itself,  free 
for  all  to  use  as  they  choose,  and  that  it  is  unfair  to 
charge  any  part  of  the  cost  to  any  particular  group  of 
users. 

"It  seems  to  the  committee  that  the  true  view  is  one 
which  lies  between  these  extremes.  That  there  is  a 
general  public  interest  in  the  streets  and  highways  is 
true,  but  it  is  equally  true,  that  when  these  streets  and 
highways  cost  more  than  they  otherwise  would  because 
of  the  necessity  of  supplying  accommodations  to  a  par- 
ticular group  of  users,  such  additional  cost  may  be 
properly  chargeable  to  those  particular  groups.  The 
problem  is  to  draw  the  line. 

"In  .ca.ses  where  the  roads  are  used  for  busine.ss  the 
term  'user  of  the  road'  must  be  understood  to  be  the 
person  for  whom  the  service  is  rendered.  ...  A 
charge  on  the  u.ser  of  the  road  would  under  the  present 
.system  be  imposed,  of  course,  upon  the  truck,  but  it 
will  appear  as  a  business  expense  of  the  truck  owner, 
who  must  pass  it  on  in  higher  prices  to  the  consumer. 
.  .  .  If  the  true  costs  of  truck-borne  eggs  [for 
example  1  including  the  cost  of  supplying  any  additional 
road  facilities  involved  in  the  use  of  the  truck,  is  not 
charged  to  the  buyer  of  that  egg,  the  egg  carried  by 
the  railroad  is  discriminated  against,  for  it  must  cer- 
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tainly  be  sold  at  a  price  which  covers  the  entire  cost 
of  its  transportation.     .     .     . 

"The  conclusion  is  that  only  by  charging  to  the  user 
of  the  road  the  community  costs  involved  in  supplying 
him  the  additional  road  facilities  required  by  him  in 
his  use  of  the  roads  can  the  motor  truck  competition 
with  the  railroad  be  placed  on  a  basis  which  will  insure 
an  economically  sound  decision  in  the  struggle  between 
the  motor  truck  and  the  railroad.  This  is  the  only 
wcy  to  keep  the  account  straight,  so  that  an  industry 
whose  proper  development  means  so  much  to  the  solu- 
tion of  the  transportation  problem  may  be  neither 
repressed  or  unconsciously  subsidized." 

Charges  on  the  user  of  the  road  rest  on  the  benefit 
principle  of  taxation.  They  attempt  to  apportion  the 
costs  as  accurately  as  possible  and  to  ask  the  person 
who  desires  the  direct  benefit  to  meet  the  cost  which 
his  use  of  the  road  entails.  The  advantage  from  the 
point   of   view   of  persuading  taxpayers   to   support   a 


Large  Railway  Gasoline  Motor  Car 

A  LARGE  steel  double-truck  gasoline  motor  car  for 
railway  service  has  been  built  recently  to  provide 
greater  accommodation  than  the  small  cars  now  in 
operation  on  several  railways,  and  to  meet  a  preference 
of  railway  officers  for  cars  mounted  in  the  usual  way. 
An  entirely  new  design  was  made  for  this  car,  which 
is  not  a  converted  motor  truck.  It  is  42J  ft.  long  over 
all,  8  ft.  4  in.  wide  and  10  ft.  8  in.  high  over  the 
ventilators,  with  a  weight  of  about  13  tons.  Steel  is 
used  for  the  framing,  with  i'u-in.  side  plates  up  to  the 
level  of  the  windows.  A  rear  vestibule  forms  the 
entrance  to  the  main  compartment,  which  has  seats  for 
38  passengers ;  drop  seats  in  the  baggage  room  increase 
the  seating  capacity  to  46.  A  60-hp.  engine  drives  both 
axles  of  the  leading  truck.  In  trial  runs  on  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  Ry.  between 
Wabash  and  Milford,   Ind.,  a  round  trip  of  92  miles. 
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DOUBLE-TRUCK  GASOLINE  CAR  FOR  RAILWAY  WORK 


program  of  road  improvement  in  times  of  financial  pres- 
sure like  these  lies  entirely  with  the  plan  of  imposing 
charges  on  the  benefit  principle  rather  than  on  the 
principle  of  'ability  to  pay'  which  is  depended  upon  to 
justify  general  taxation.  Under  the  benefit  principle 
the  man  pays  directly  for  what  he  gets  and  can  readily 
compare  the  cost  he  pays  out  and  the  benefit  received. 

The  recent  traffic  counts  indicate  that  the  main  roads 
in  many  sections  are  being  almost  monopolized  by  motor 
vehicles.  This  raises  the  question  as  to  whether  the 
entire  cost  of  maintenance  a,s  above  defined  might  not 
be  fairly  charged  to  the  iiser. 

The  portion  of  the  interest  and  amortization  charges 
which  the  user  should  assume  constitute  the  nub  of 
the  tax  problem  in  this  field.  Much  can  be  said  in 
defense  of  the  assumption  that  the  roadbed  would  be 
necessary  irrespective  of  motor  traffic  and  that  the 
maximum  part  of  the  capital  charges  which  may  be 
fairly  imposed  iipon  the  user  tvoidd  be  the  portion  7vhich 
the  cost  of  the  special  surface  bears  to  the  entire  cost 
of  the  road.     This  figure  could  be  readily  determined. 

Conclusion — The  above  discussion  is  far  from  ex- 
haustive. However,  it  is  hoped  that  even  though  the 
constructive  suggestions  do  not  win  general  assent,  the 
analysis  may  stimulate  discussion  which  will  lead  to  a 
more  rational  system  of  highway  finance — one  which 
will  build  roads  as  quickly  as  economically  desirable — 
and  not  more  quickly — one  which  will  not  unfairly  re- 
press nor  yet  subsidize  the  automotive  industry — and 
one  which  will  distribute  the  tax  burden  fairly. 


the  normal  speed  is  37  m.p.h.,  with  a  maximum  of  48 
m.p.h.  The  car  will  make  about  30  m.p.h.  on  a  grade 
of  1  per  cent.  During  these  runs  the  car  has  averaged 
5.3  miles  per  gallon  of  gasoline. 

This  new  car,  built  by  the  Service  Motor  Truck  Co., 
Wabash,  Ind.,  is  a  development  from  a  four-wheel  32- 
passenger  car  which  was  built  by  the  same  company  and 
has  had  a  year  of  successful  operation  on  the  Win- 
chester &  Western  R.R.  (see  Engineeriyig  News-Record 
of  April  14,  1921,  p.  648).  The  smaller  car,  with  a  daily 
run  of  90  miles,  has  an  operating  cost  of  about  10c. 
per  mile,  according  to  C.  H.  Sencindiver,  general  man- 
ager of  the  railroad.  The  daily  cost  is  as  follows :  Crew, 
$5.80;  gasoline,  $2.40;  oil,  15c.;  repairs,  etc.,  50c.; 
total,  $8.85.  A  light  trailer  is  hauled  for  carrying 
express.  The  line  has  4  per  cent  grades  and  16  degree 
curves.    The  schedule  speed. is  25  to  28  miles  per  hour. 


Ten  Tests  of  an  Efficient  Assistant 

Engineers  in  executive  positions  who  may  have 
occasion  to  sum  up  in  concise  form  the  qualities  they 
seek  and  value  in  subordinates  will  be  interested  in 
the  following  list  on  which  British  Civil  Service  em- 
ployees are  rated  for  promotion:  1.  Knowledge  of 
department  (or  branch).  2.  Personality  and  force  of 
character.  3.  Judgment.  4.  Power  of  taking  respon- 
sibility. 5.  Initiative.  6.  Accuracy.  7.  Address  and 
tact.  8.  Power  of  supervising  staff.  9.  Zeal.  10. 
Official  conduct. 
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Diesel  Engines  To  Furnish  Power 
For  Water-Works 

New  Station  at  Gloucester,  N.  J.,  To  Be  Equipped 

with  Motorized  Pumps  and  High-Economy, 

Oil-Engine-Driven  Generators 

By  W.  DeWitt  Vosbury 

Of  Remington  &  Vosbury,  Consulting  Engint-ers,  Camden,  N.  J. 

DIESEL-ENGINE-DRIVEN  generators  will  be  used 
to  furnish  power  for  the  electrically-operated 
pumping  station  now  under  construction  at  Gloucester, 
N.  J.  The  present  plant  was  built  in  1883.  It  is  steam- 
driven  and  has  for  its  source  of  supply  a  number  of 
wells  varying  in  depth  from  100  to  500  ft.  Water  is 
raised  from  the  wells  by  an  air-lift  system  and  con- 
veyed to  a  small  receiving  basin,  from  which  it  is 
pumped  by  low-service,  direct-acting  pumps  to  two 
elevated  settling  tanks.  After  settling,  the  water  flows 
by  gravity  through  rapid  sand  filters  to  a  large  clear- 


obtained  were  so  successful  that  the  18  original  wells 
were  abandoned  and  the  four  new  wells  only  continued 
in  sei-vice.  Furthermore,  it  was  determined  by  a  series 
of  careful  tests,  that,  with  six  to  eight  wells  of  the  new 
type,  it  would  be  entirely  feasible  to  pump  all  water  re- 
quired for  years  to  come  by  direct  suction  at  a  maxi- 
mum draft  of  not  to  exceed  30  ft.  below  the  present 
engine  room  floor. 

It  was  decided  to  lift  the  water  directly  from  the  wells 
to  the  filter  plant  by  pumps,  installed  in  a  suitable  pit, 
thereby  eliminating  one  of  the  three  pumpings  and  at 
the  same  time  the  use  of  compressed  air.  Owing  to 
the  depth  of  the  pit  required,  it  was  desirable  to  keep 
the  pit  as  small  as  possible,  to  avoid  excessive  con- 
struction costs.  For  this  reason,  the  use  of  steam- 
turbine-driven  centrifugal  pumps  was  first  contem- 
plated, but  later  abandoned,  as  it  was  found  that,  owing 
to  the  low  power  requirements  of  the  pumps,  it  was 
not  practicable  to  run  the  turbines  with  condensers 
and  they  would,  therefore,  be  ineflicient.  Further  in- 
vestigation, which  took  into  consideration  the 
necessity  of  replacing  all  old  equipment  in  the 
present  station,  as  well  as  economy  in  first  cost 
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water  reservoir,  from  which  it  is  pumped  by  two  2-rr  ?.d. 
horizontal,  crank-and-fly-wheel  pumping  engines  into 
the  distribution  system.  Sedimentation,  followed  by 
filtration,  is  necessary  to  remove  the  iron  with  which 
the  water  is  impregnated. 

Some  two  years  ago  it  became  evident  that  radical 
alterations  and  improvements  were  imperative.  Most 
of  the  equipment  was  badly  in  need  of  repair  or  replace- 
ment and  the  water  ."upply  was  inadequate.  In  addition, 
the  operating  expenses  were  excessive,  due  to  the  fact 
that  all  water  wa.s  pumped  three  times:  (1 )  by  air-lift 
from  the  welLs  to  the  receiving  basins;  (2)  from  the 
receiving  ba.sin."?  by  low-lift  pumps  to  the  settling  tanks 
and  filters;  f3)  from  the  clear-water  reservoir  to  the 
di.stribution  .system.  It  was  clear  that  any  general 
.scheme  of  improvement  should  first  rfcognize  the 
necessity  of  an  ample  supply  of  water,  and  fpcond,  the 
elimination  of  at  least  one  of  the  three  pumnings  and 
a  reduction  in  operating  expenses. 

The  water  supply  was  first  investigated  by  the  con- 
struction of  four  8-in.  wells,  by  a  method  not  previously 
employed    at   this    particular   well    firld.     The    results 


and  efllciency  in  operation,  led  to  the  decision  to  con- 
struct a  new  station  using  electrically-driven   pumps. 

The  new  station  will  have  two  sets  of  motor- 
driven  centrifugal  pumps,  one  for  low  service  from  the 
wells  to  the  filter  plant  and  the  other  for  high  service 
from  the  clear-water  reservoir  to  the  distribution  sys- 
tem. Each  set  consists  of  three  pumps,  having  capaci- 
ties of  700,  1,0.50  and  1,400  g.p.m.,  resix-ctively.  The 
various  combinations  of  these  capacities  will  give  pump- 
ing rates  of  from  1  to  4.5  m.g.d.  at  intervals  of  0.,'j  m.g.d. 

Both  sets  of  pumps  have  been  placed  in  the  pit,  which 
is  27  ft.  square  in  plan  and  of  two  depths,  the  deeper 
half  being  occupied  by  the  low-service  pumps.  On  each 
side  of  the  pit  is  a  pipe  galler>'  of  sufficient  space  to 
accommodate  and  conceal  the  rather  complicated  piping 
required  by  the  fact  that  the  two  larger  units  of  each 
set  are  interconnected  so  that  they  may  be  operated 
in   series   as   well    as   in    tandem. 

As  previously  stated,  the  current  for  operating  the 
pumps  will  be  furni.shed  by  either  of  two  generating 
sets.  Each  unit  will  consist  of  a  120-kw.,  240-v.. 
S-phase,     60-cycle     generator,     direct-connected    to    a 
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180-hp.  vertical,  four-cylinder,  Busch-Sulzer,  300-r.p.ni. 
diesel  oil  engine. 

Current  from  the  main  panel  board  will  be  distributed 
through  concealed  conduits  in  the  pipe  galleries  to  the 
pump,  motors  and  controllers.  The  latter  will  be  at- 
tached to  the  wals  on  the  ground  floor,  directly  opposite 
the  pumping  units  which  they  control.  In  starting  or 
stopping  the  pumps  it  will  not  be  necessary  for  the 
operator  to  desceiid  iiito  the  pit. 

In  all  ground  waters  there  is  more  or  less  entrained 
air,  which  is  released  as  soon  as  the  pressure  is  relieved. 
Since  the  action  of  centrifugal  pumps  is  particularly 
sensitive  to  the  presence  of  air,  even  in  small  quantities, 
provision  has  been  made  for  the  trapping  and  removal 
of  the  air  before  the  water  reaches  the  pumps.  At  the 
point  where  the  suction  main  enters  the  pipe  gallery 
will  be  located  a  large,  vertical,  steel  tank,  through 
which  all  water  from  the  wells  must  pass.     This  tank, 


laneous  items  of  expense,  was  $0.0.577  per  1,000  gal.  of 
water  delivered  to  the  distributing  system.  Based  upon 
the  guaranteed  fuel  oil  consumption  of  0.48  lb.  per 
b.hp.  hour  and  0.6  gal.  of  lubricating  oil  per  1,000 
rated  hp.-hours,  with  liberal  allowances  for  labor, 
repairs,  supplies  and  miscellaneous  items  of  operating 
expense,  the  estimated  cost  is  $0.0290  per  1,000  gal  of 
water  pumped,  or  an  expected  saving  of  fifty  per  cent. 


Timber  Struts  Under  Compression  Take 
Arch  Thrust  During  Bridge  Repair 

By  Fred  M.  Hall 

Dayton.  Ohio 

A  NOVEL  method  of  counteracting  the  thrust  of 
spans  adjacent  to  the  area  to  be  repaired  was 
employed  during  the  reconstruction  of  the  Third  Street 
bridge  in   Dayton,   Ohio,   which   failed   in   an   unusual 
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A  DETAIL  IN  THE  RECONSTRUCTION  OF  THE  THIRD  STREET  BRIDGE,   DAYTON,  OHIO 


Pour  lines  of  timber  struts,  placed  under  75  tons  compres- 
sion by  hydraulic  jacks,  were  built  to  relieve  the  damaged 

with  the  aid  of  suitable  baffles,  will  serve  as  an  air 
trap.  Located  on  the  outside  of  the  building  and  con- 
nected to  the  trap  will  be  a  large  air  receiver  in  which 
a  constant  vacuum  will  be  maintained  by  an  auto- 
matically-controlled, motor-driven,  vacuum  pump.  Be- 
sides the  vacuum  system,  there  will  be  a  special  priming 
pump  capable  of  exhausting  the  air  rapidly  from  the 
pumps  and  suction  mains  whenever  required.  Provision 
for  priming  by  water  under  pressure  will  also  be  made 

In  addition  to  the  equipment  already  mentioned,  a 
10  X  8-in.  single-stage,  motor-driven,  air  compressor 
will  be  used  to  furnish  air  under  pressure  for  clean- 
ing the  wells.  For  the  purpose  of  keeping  complete 
daily  operating  records  of  the  station,  suitable  instru- 
ments will  be  installed  to  record  the  quantity  of  fuel 
oil  consumed  by  the  engine,  the  current  used,  suction 
lift,  discharge  pressure  and  gallons  pumped. 

Upon  completion  of  the  new  station,  the  equipment 
irt  the  old  building  will  be  removed  and  a  new,  rapid 
sand  filter  plant  installed. 

The  old  station  is  now  operating  at  the  rate  of 
approximately  2,000,000  m.g.d.  In  1921  the  cost  of 
operation,    including   fuel,    labor,    repairs    and    miscel- 


spans  of  the  arch  thrust  of  adjacent  spans. 

manner  in  February.  1921.  Details  concerning  the  fail- 
ure and  the  proposed  repair  were  contained  in  Engineer- 
ing Neics-Record  Feb.  10,  1921,  p.  264,  and  March  24, 
1921,  p.  511. 

The  method  of  repair  planned  by  the  consulting 
engineers  consisted  in  unloading  the  spans  at  either 
side  of  the  two  which  failed  down  to  the  arch  rings  in 
the  upstream  section,  to  cut  the  remaining  portions  of 
the  arch  rings  in  the  spans  that  failed  and  to  remove 
from  the  river  channel  a  part  of  the  pier  that  had 
broken  off  and  all  of  the  collapsed  portion  of  the  arch 
barrels.  The  plans  also  called  for  a  new  pier  to  be  set 
3  ft.  deeper  than  the  old  one. 

To  carry  out  these  plans  a  steel  sheetpile  cofferdam 
was  sunk,  enclosing  the  broken-off  pier  with  the  south 
wall,  following  the  line  of  fracture.  This  south  wall  of 
the  cofferdam  acted  as  a  cutoff  wall  between  the  part  of 
the  pier  that  had  broken  off  and  the  good  part  which 
remained.  The  wall  was  sunk  as  the  excavation  in  the 
cofferdam  progressed  and  was  left  in  place  when  the  new 
pier  footing  was  poured,  the  top  part  only  being  cut  off. 

In  order  to  take  the  thrust  of  spans  1  and  4  (the  spans 
at  either  side  of  those  two  that  failed)  against  piers  1 
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and  3  (see  accompanying  photograph),  four  lines  of 
struts  200  ft.  long  and  extending  from  the  springing 
line  of  pier  1  to  the  springing  line  of  pier  3,  were  placed, 
with  75  tons  compression  in  each  line  of  struts.  Piers 
1  and  3  were  first  unloaded  of  pavement  and  spandrel 
filling  down  to  the  arch  rings.  The  four  lines  of  12-in. 
X  12-in.  timbers  were  constructed  on  falsework  bents  10 
ft.  apart,  bolted  in  perfect  alignment  and  painted.  The 
75  tons  pressure  was  secured  by  hydraulic  jacks. 

At  a  given  point  in  each  line  of  struts  a  3-ft.  section 
was  left  out  and  hea\'j'  cast-steel  shoes  were  placed  on 
the  ends  of  the  struts  facing  each  other.  These  shoes 
extended  beyond  the  strut  on  each  side  to  provide  bear- 
ings for  the  jacks.  Two  60-ton  hydraulic  jacks  were 
then  inserted  and  when  a  pressure  of  75  tons  was 
reached,  a  12-in.  x  12-in.  hardwood  strut  was  sawed  the 
required  length  and  driven  in  between  the  shoes  in  align- 
ment with  the  struts.  The  jacks  were  then  released  and 
moved  over  to  the  next  line  of  struts  and  the  operation 
was  repeated. 

The  struts  extended  across  pier  2  above  the  coffer- 
dam. They  were  boxed  in  and  concrete  was  poured 
around  them  during  the  pouring  of  the  pier  shaft.  After 
the  arch  barrels  had  set,  the  struts  were  removed  and 
the  holes  through  the  pier  shaft  were  filled  v^ith  con- 
crete. Care  was  exercised  during  construction  to  pro- 
tect the  struts  from  falling  material  or  from  any  jar 
which  might  affect  their  alignment. 

The  work  was  in  charge  of  George  F.  Baker,  city 
engineer,  and  the  writer  was  resident  engineer.  Glen 
M.  Wiley,  Tippecanoe  City,  Ohio,  the  contractor,  per- 
Bonally  supervised  the  reconstruction. 


Advocates  Four-Inch  Brick  Walls 

Four-inch  brick  walls  for  both  bearing  and  non- 
bearing  partitions  were  advocated  by  William  Car- 
ver, architect  of  the  Common  Brick  Manufacturers 
Association,  in  a  paper  read  at  the  Building  Officials 
Conference,  Indianapolis,  on  April  25.  Mr.  Carver 
said  that  such  walls  are  considered  standard  construc- 
tion in  Europe,  that  in  England  more  than  90  per 
cent  of  all  houses  erected  are  built  with  4-in.  interior 
bearing  partitions,  and  that  2i-in.  partitions,  built  of 
brick  laid  on  edge,  are  extensively  used  there  for  non- 
bearing  purposes.  Tests  made  by  an  English  building 
materials  research  committee  were  quoted  to  show  the 
strength  of  such  construction.  They  were  made  on 
4-in.  and  2;-in.  walls,  and  included  tests  of  pillars  14 
in.  wide  and  42-in.  lengths  of  wall,  both  8 J  ft.  high, 
the  pillars  being  tested  under  vertical  load  only  and 
the  wider  sections  under  a  combination  of  vertical  load 
and  horizontal  pull  at  mid-height.  The  ultimate  strength 
of  the  14-in.  pillars  was  found  to  be  about  two-thirds 
of  the  crushing  strength  of  9  x  9-in.  cubes,  ranging 
from  330  to  1.040  lb.  per  square  inch  for  the  pillars 
as  compared  with  720  to  1,530  lb.  per  square  inch  for 
the  cubes.  In  the  ca.se  of  the  42-in.  walls  under  a  load 
generally  of  3 J  tons,  a  horizontal  pull  of  375  to  895  lb. 
at  mid-height  wa.s  required  to  break  the  wall.  The 
low  result  in  each  case  was  found  for  a  4}-in.  wall  laid 
up  in  lime  mortar.  The  2i-in.  wall,  laid,  up  in  1:3 
cement  mortar,  gave  results  barely  inferior  to  those 
found  for  a  4J-in.  wall,  namely,  1.040  lb.  per  square 
inch  crushing  strength  on  the  14-in.  pillar,  and  553  lb. 
horizontal  pull  required  to  break  the  42-in.  section  of 
wall  under  3!  tons  load.  All  the  tests  were  made  at 
About  one  month  age. 


Germans  Learn  Lessons  from  First 
Concrete  Building  Fire 

Combustible  Contents  Destroyed  Because  of  Poor 

Fire  Protection — Concrete  Structure 

Stands  Up  Well 

IN  THE  complete  destruction  of  the  contents  of  the 
factory  buildings  of  the  Sarotti  Co.  in  Berlin,  Ger- 
many, last  January  and  the  severe  damage  to  the 
concrete  structures  German  engineers  have  had  their 
first  experience  with  a  severe  fire  in  a  large  reinforced- 
concrete  building.  As  a  result  they  have  learned  a 
number  of  lessons  regarding  the  necessities  of  fire 
protection  in  what  has  been  assumed  to  be  a  completely 
fireproof  structure  and  have  had  confirmed  their  faith 
in  the  fire  resistance  of  well  made  reinforced  concrete. 
The  building  in  which  the  fire  took  place  was  five 
stories    high,     a    beam-and-girder    reinforced-concrete 


OPENING  ON  INTERIOR  COURT  AFTER  FIRE 

building  of  an  outside  plan  area  of  255  x  180  ft.  with 
an  interior  court  about  50  x  70  ft.  Each  of  the  five 
floors  was  open  and  all  were  connected  by  staircases  on 
the  interior  court,  well  protected  against  the  floor 
it.self  but  with  only  plain  glass  windows  opening  on 
the  court.  A  basement  under  the  whole  structure  had 
skylights  opening  into  this  same  court. 

The  building  was  filled  with  highly  combustible 
materials,  in  the  basement  wood  shavings  and  packing 
materials,  and  in  the  rest  of  the  building  mo.stly 
chocolate  and  cocoa  beans.  The  fire  broke  out  in  the 
basement  and  rapidly  spread  over  its  entire  area 
breaking  through  the  skylight  into  the  open  court, 
which  formed  a  chimney  carrying  the  flames  up  to  the 
exposed  windows  on  each  floor.  These  windows  were 
soon  broken  through  and  every  floor  completely  gutted 
of  its  contents.  So  confident  were  the  owners  of  the 
fire-resisting  qualities  of  the  factory  that  the  workmen 
were  not  even  called  out  of  the  upper  floors  when  the 
fire  was  first  discovered  in  the  basement,  and  due  to 
the  exposure  through  the  open  glass,  the  fire-escape 
•■♦tairway  Iwcame  impassable  and  many  wiirkmcii  had  to 
be  rescued  by  the  fire  department  through  outside 
windows. 
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uSh:  OF   THK  Fi^OOUS   AFTFK  THE  FIRF 

Spiral  columns  exposed   in   background ;   expansion   Joint 
open  in  ceiling. 

It  is  reported  that  an  inspector  after  the  fire  found 
that  every  single  piece  of  material  that  could  possibly 
burn  in  the  building  had  been  consumed  and  that  only 
the  reinforced-concrete  structure  itself  remains  and 
this  badly  damaged  in  places.  The  principal  damage 
is  of  the  type  shown  in  some  of  the  views,  that  is 
the  crumbling  off  of  the  outer  layers  of  concrete  and  the 
exposure  of  the  steel.  So  far  as  has  been  learned,  no 
complete  failure  occurred  except  in  one  staircase  in 
the  basement  exposed  to  the  direct  play  of  the  flames  in 
the  initial  fire.  It  is  stated  that  the  columns  were  in 
practically  every  case  exposed  down  to  the  spiral  rein- 
forcement, that  the  girders  more  frequently  had  only 
a  surface  spalling,  and  that  the  floor  itself  was  quite 
well  protected.  The  greatest  damage  was  in  the  top 
floor  which  was  chiefly  occupied  by  bunkers  for  storing 
the  cocoa  and  cocoa  beans.  Here  the  concrete  was  very 
seriously  damaged  so  that  it  will  probably  have  to  be 
replaced. 


A  curious  phenomenon  in  regard  to  an  expansion 
joint  is  reported  by  the  German  engineers.  It  is  stated 
that  there  was  such  a  joint  across  the  whole  width  of 
the  building,  about  ]  in.  wide  and  filled  with  wood. 
Great  alarm  was  taken  during  the  fire  from  the  fact 
that  contrary  to  all  expectations  this  joint  instead  of 
closing  widened,  showing  an  opening  of  nearly  8  in. 
running  crosswise  of  the  whole  building.  When  this 
happened  the  firemen  were  recalled  for  fear  that  the 
whole  building  would  come  down.  This  contrary  be- 
havior of  the  expansion  joint  is  still  a  puzzle  to  all  the 
experts.  The  wood  filling  was  completely  burned  out. 
Many  theories  have  been  formed  in  explanation,  the 
most  feasible  of  which  is  based  on  the  fact  that  the 
butt  ends  of  the  joint  in  the  lower  floors  showed  signs 
which  would  indicate  that  the  joint  there  had  first 
closed  under  pressure.  It  is  being  pointed  out  that  the 
heat  in  the  concrete  structure  was  at  first  not  uniform, 
spreading  from  the  interior  toward  the  outside  and 
from  the  lower  stories  upward.  The  expansion  would, 
therefore,  greatly  differ.  While  a  certain  warping  of 
the  floors  may  have  occurred  laterally,  it  is  considered 
most  likely  that  the  expansion  joint  closed  at  the  lower 
stories  under  the  first  effects  of  the  fire  and  the  expan- 
sion allowed  thereby  being  insufficient  the  direction  of 
the  forces  was  reversed  with  a  tendency  to  open  up  the 
joint  in  the  upper  stories. 


DESTRUCTION  ON  ONE  OF  THE  FLOORS 
Surface  spalling  apparently' only  damage  here. 


Registration  Urged  by  Architects 

Reporting  on  an  investigation  of  the  collapse  of  the 
Knickerbocker  Theater  roof  in  Washington,  a  committee 
of  the  local  chapter  of  the  American  Institute  of  Archi- 
tects has  recommended  compulsory  inspection  of  con- 
struction work  by  the  owner  and  his  architect,  and  fol- 
lowed this  by  presenting  a  strong  plea  for  registration 
of  architects.  The  report  is  published  in  the  April 
Journal  of  the  institute. 

On  the  former  point,  it  proposes  that  the  building 
regulations  of  the  District  of  Columbia  be  amended  to 
make  it  imperative  for  the  owner  to  employ  a  competent 
"clerk  of  the  works"  constantly  on  the  building  during 
its  construction,  this  clerk  acting  under  the  direction  of 
the  architect.  His  duties  would  be  to  check  all  ma- 
terials delivered  against  the  drawings  and  specifications, 
and  to  check  the  quality  of  the  workmanship.  It  re- 
marks that  "the  ofl!ice  of  the  Building  Inspector  should 
not  be  required  to  maintain  a  force  of  inspectors  suffi- 
ciently large  to  provide  proper  inspection  of  all  building 
operations  in  the  district.  This  is  an  entirely  unneces- 
sary expense,  which  expense  is  not  borne  by  those  re- 
ceiving the  benefits."  It  also  comments  on  the  division 
of  responsibility  between  builder  and  contractor  by  stat- 
ing that  the  contractor  "should  not  be  held  responsible 
for  any  architectural  or  structural  feature  of  the  de- 
sign" but  should  be  responsible  only  for  proper  execu- 
tion of  the  contract  requirements. 

On  the  subject  of  registration,  the  report  says: 
"Architects  without  adequate  training,  draftsmen  with- 
out any  training  at  all,  should  not  be  permitted  to 
practice.  The  public  is  paying  continually  for  improper 
and  inadequate  advice  from  men  without  proper  training 
and  experience.  The  chapter  should  press  with  vigor 
the  measure  now  before  Congress  providing  for  the 
registration  of  architects.  Why  should  an  architect  be 
permitted  to  practice  without  proper  education  any  more 
than  a  doctor  or  lawyer." 
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Anomalous  Results  in  Venturi  Flume 
and  Meter  Tests 

A  Discussion  of  the  Peculiar  Variations  of  Venturi 

Coefficients  of  Discharge — Wave  Formation, 

Air  and  Other  Theories 

By  William  J.  Walker 

University  College,  Dundee,  Scotland 

THE  paradoxical  results  which  frequently  occur  in 
hydi-aulic  work,  particularly  under  low  rates  of  flow, 
are  illustrated  by  the  data  obtained  in  the  tests  of  a 
Venturi  flume  given  in  the  article  by  P.  S.  Wilson  and 
C.  A.  Wright,  in  Engineering  News-Record,  Sept.  2, 
1920,  p.  452.  Before  attempting  to  thi-ow  some  light 
on  questions  raised  by  the  article  cited  a  portion  of  it 
will  first  be  abstracted  from,  the  article  mentioned. 
H  H,  C 

0.178  0.025  0.983 

.112  .010  1.000 

.063  .002  1.036 

.038  —.002  1.112 

.025  —.003  1.211 

.017  —.004  1.320 

.014  —.004  1.384 

.010  1.411 

.0105  1.678 

.007  1.800 

Fig.  1  shows  the  peculiar  and  perfectly  definite  nature 
of  the  change  which  is  taking  place  in  the  recorded 
results,  the  value  of  C,  the  coefficient  of  discharge,  being 
obtained  by  the  application  of  the  orthodox  equation 

(1) 


^2ghjm^  -1 

where  v  =  velocity  of  water  in  feet  per  second  and 
h  =  pressure  difference  in  feet  of  water  between 
entrance  and  throat  :=  H  —  Ht. 

A  paper  by  Prof.  A.  H.  Gibson  (Proc.  Inst.  C.  E., 
Vol.  VXCIX,  p.  392)  gives  a  series  of  the  same  type 
of  curves  as  the  above,  but  for  Venturi  meter  flow. 
Some  of  these  curves  ("Fig.  2)  show  that  in  certain 
cases,  the  results  are  similar  to  those  of  Fig.  1,  while 
the  remainder  show  the  exactly  opposite  tendency, 
namely  a  decrease  in  C  with  a  decrease  in  velocity  of 
flow.  The  difficulty  of  explaining  such  conflicting  re- 
sults is  at  once  apparent,  since  any  explanation  apply- 
ing to  one  type  of  curve  obviously  cannot  accorunt  also 
for  the  other  type.  The  writer  has  obtained  similar 
results  for  many  experiments  on  Venturi  meter  flow,  the 
type  of  curve  in  which  the  coeflicient  of  discharge,  C, 
increases  as  the  rate  of  flow  diminishes  being,  for  his 
own  experiments,  by  far  the  most  common. 

Several  arguments  have  been  advanced  by  different 
experimenters  to  account  for  such  results  but  no  satis- 
factory explanation  has  yet  been  advanced,  so  that,  per- 
haps, the  writer  may  be  pardoned  for  introducing 
subject-matter  here,  which  while  not  professing  to  solve 
the  problem,  may  at  least  offer  a  clue  to  its  .solutimi. 
The  anomalous  results,  as  given  above,  were  assumed 
by  the  writers  of  the  article  in  question'  to  be  due 
to  wave  formation.  This,  although  the  evidence  of  eye 
witnesses,  does  not  appear  very  convincing,  since  at 
Buch  low  rates  of  flow  at  which  the  paradoxical  results 
are  obtained,  the  wave  formation  set  up,  if  any,  would 
not  Ije  very  likely  to  have  the  effect  of  increasing  the 
coefficient  of  discharge,  C,  as  the  velocity  of  flow   is 


diminished.  From  the  brevity  with  which  the  difficulty 
is  dismissed,  however,  it  may  have  been  considered  that 
the  matter  was  of  little  moment  so  far  as  the  main 
object  of  the  tests  was  concerned,  and  so  received 
little  consideration.  It  is  important  to  note,  however, 
that  the  results  of  such  flume  tests  entirely  negative 
an  explanation  which  is  commonly  advanced  with  re- 
gard to  similar  Venturi  meter  results.  The  explanation 
in  question  is  based  on  the  fact  that  meters  which 
give  abnormally  high  values  of  C  at  low  velocities 
are  invariably  working  under  negative  throat  pres- 
sures. This  then,  it  is  claimed,  results  in  the  liberation 
of  air  at  the  throat,  thus  increasing  the  throat  gage 
reading  and  so  giving  a  fictitiously  high  value  to  C. 
According  to  the  arrangement  of  the  flume  experiments 


IS 

1.6 

FI6. 1 

\ 

it 

s 

09 

_ 

_ 

_ 

L 

1 

_j 

1 

L 

L_ 

"* 

O.0W        0.090       0-1E0        ...  ...        ... 

H-Ht,  (Ft.  Off  Worter)  Vel.  of  Flow  (Ft.  per  Second) 

VENTURI  FLUME  AND  VENTURI  METER  CURVES 

no  such  explanation  is  valid,  since  the  throat  of  the 
flume  is  open  to  the  atmosphere. 

In  the  most  recent  development  of  the  mathematical 
treatment  of  fluid  motion  it  is  now  generally  agreed 
that,  based  on  the  application  of  the  principle  of 
dynamical  similarity,  the  resistance  to  fluid  motion  may 
be  written  (Advisory  Committee  for  Aeronautics 
(London)  1909-10.  "Note  on  Dynamical  Similarity," 
Rayleigh)  in  the  form: 


R 


■••'Ci) 


(2) 


and  the  general  form  which  is  usually  given  to  the 
function  /  is  such  that  for  any  system  of  fixed 
dimensions 

R  =  Av  -\-  Bv" (3) 

where  A  and  B  are  constants.  Results,  however,  are 
frequently  obtained  which  are  not  amenable  to  the  use 
of  this  formula  unless  the  sign  of  the  con.-^tant,  A, 
may  be  allowed  to  be  negative.  (Advs.  Comtee.  1910-11. 
See  al.so  "Motion  of  Liquids,"  p.  178,  Villamil.)  If  such 
is  the  case,  the  only  admissable  formula  which  may  be 
applied  is 

R=^K  +  Av  +  Bv' (4) 

where  A  may  be  positive  or  negative. 

The  term  K  must,  of  course,  be  very  small  but  it 
does  not  appear  to  \te  difficult  to  imagine  it  as  a  resist- 
ance force  independent  of  velocity  and  due  to  the  sur- 
face tension  and  adhesive  forces  of  the  fluid  at  the 
boundary  surfaces.  It  is  not  so  easy,  however,  to 
account  for  results  for  which  A  has  a  negative  value. 
This  constant  is  usually  spoken  of  as  the  viscosity 
constant,  and  by  the  definition  of  viscosity,  it  cannot 
have  a  negative  value.  To  define  a  properly  of  mattrr, 
however,  does  not  necessarily  mean  that  its  entire 
significance  has  been  grasped.  The  writer  is  one  of 
those  whd,  although  con.stantly  applying  the  definition 
to  his  own  experimental  results,  does  so  with  a  feeling 
of  its  incompleteness.    The  object  of  the  present  article, 
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however,  is  to  draw  attention  to,  and  emphasize  the 
fact  that,  granted  the  reliability  of  experiments  which 
have  given  negative  values  of  A,  the  analytical  curves 
derived  from  (4),  when  A  is  given  positive  and  negative 
values  respectively,  are  exactly  similar  to  the  Venturi 
meter  and  flume  curves  illustrated  in  Figs.  1  and  2. 
This  analysis  is  given  by  the  writer  in  two  short  papers 
published  in  the  Philosophical  Magazine  for  February 
and  July,  1921. 

It  will  be  observed,  of  course,  that  fluids  behaving 
according  to  an  equation  of  type  (4)  cannot  be  strictly 
amenable  to  Bernouilli's  theorem,  although  under  ordi- 
nary conditions  they  may  appear  to  be  so  amenable.  It 
will  be  only  under  certain  conditions,  such  as  say,  rapid 
convergence  of  boundary  walls  or  low  velocity  of  flow, 
in  which  the  application  of  Bernoulli's  theorem  will 
give  the  anomalous  results  so  often  observed. 

Attention  is  here  drawn  to  a  fairly  common  explana- 
tion of  these  anomalous  results,  which  appears  to  be 
based  on  a  misapplication  of  Bernoulli's  theorem.  The 
argument  is  adopted  that  for  streamline  flow  the  kinetic 

energy  across  a  section  is  -  per  lb.  of  water  (where  v  13 

the  average  velocity  of  flow  across  a  section)   and  not 


2g 


as    usually   applied    in   the   fundamental    equation. 


If,   then,   it  is  assumed  that   there  is   streamline  flow 
throughout  the  meter  or  flume,  and  the  kinetic  energy 


be  written 


instead  of  o~>  a  value  of  C  is  obtained 
2g' 


which  is  in  the  neighborhood  of  0.7,  and  it  is  claimed 
that  this  accounts  for  the  low  values  sometimes  ob- 
tained. The  flaw  in  the  reasoning  lies  in  the  neglect 
of  any  averaging  of  the  pressure  energy  values  also 
Dver  a  cross-section.  Bernoulli's  theorem  is  strictly 
applicable  to  a  single  streamline.  If  it  is  applied  to  a 
series  of  contiguous  streamlines,  the  kinetic  energy  of 
these  as  carried  out  above,  by  averaging  the  velocities 
squared,  gives  a  value  which  is  certainly  half  that  of  the 
same  number  of  streamlines  of  common  velocity,  v. 
It  cannot  be  assumed,  however,  as  is  implicitly  done  in 
the  above  explanation,  that  the  pressures  along  the  lines 
would  be  the  same  in  both  cases.  If  such  were  so 
then  the  only  logical  conclusion  is,  that  the  theorem 
applies  to  the  fluid  in  bulk,  but  does  not  apply  to  the 
streamlines  themselves.  It  certainly  cannot  apply  to 
both,  if  V  is  considered  as  the  average  velocity  in 
each  case. 

In  the  same  way  by  the  assumption  that  there  may 
be,  in  certain  cases,  critical  velocity  at  the  throat  with 
streamline  motion  at  the  entrance  to  meter  or  flume,  it 
can  be  shown  that  C  may  have  values  slightly  greater 
than  unity,  although  not  nearly  so  high  as  those  which 
are  frequently  obtained. 

To  account  for  the  latter  high  values,  an  ingenious, 
though  in  the  writer's  opinion  untenable,  explanation 
is  given  in  an  article  entitled  "A  New  Hydi-aulic 
Paradox,"  published  in  London  Engineering,  May  27, 
1921.  In  this,  these  high  values  of  C  are  attributed 
to  the  assumed  reversal  of  the  radial  velocities  of  the 
'  water  particles  as  they  strike  the  orifice  of  the  pressure- 
measuring  devices  used.  As  such  reversal  will  normally 
give  rise  to  twice  the  pressure  which  would  be  obtained 
if  the  radial  velocity  of  each  particle  were  simply  an- 
nulled at  the  wall,  then  at  the  throat  of  a  meter,  where 
higher     velocities    prevail,     higher     pressure     reading 


discrepancies  will  occur,  and  these  will  result  in 
abnormally  high  values  of  C.  The  objection  to  this 
explanation  is  that  water  particles,  moving  in  bulk  at 
least,  do  not  behave  so  that  they  assume  equal  and 
opposite  reversal  of  velocity  on  impact  against  a  solid 
surface.  Even  under  turbulent  motion  conditions,  when 
a  high  velocity  jet  of  water  strikes  a  flat  plate  at  right 
angles  to  the  stream,  the  bulk  of  the  water  travels  over 
the  surface  of  the  plate  and  does  not  rebound  (even 
where  the  splashing  effect  is  considerable)  with  any- 
thing like  equal  and  opposite  reversal  of  velocity.  In 
the  case  of  the  pressure-measuring  device,  the  possi- 
bility of  reversal  of  the  radial  velocity  of  the  particles 
on  the  open  end  of  such  devices  (the  impact  of  water 
particles  on  a  water  surface)  would  appear  to  be  even 
less  probable. 

The  writer's  own  view  after  deducing  the  analjrtical 
curves  based  on  (4),  which  curves  turned  out  to  be 
similar  to  those  so  frequently  obtained,  was  that  the 
stationary  film  (if  any)  of  fluid  next  to  the  boundary 
walls  might  be  in  some  state  of  fluctuating  strain  due 
to  periodic  breakdown  of  the  film  during  flow,  the 
action  of  this  film  being  presumably  the  hitherto 
neglected  factor  in  analysis.  He  has  since,  however, 
carried  out  experiments  involving  the  passage  of 
polarized  light  both  along  and  at  right  angles  to  the 
line  of  fiow  in  glass  and  metal  tubes  but  has  detected 
no  state  of  strain  or  change  of  strain,  in  either  case, 
in  the  boundary  layers.  It  may  be  that  the  effect 
was  too  feeble  to  be  observed  under  the  conditions  of 
these  experiments.  In  any  case,  although  this  view 
has,  so  far,  been  apparently  negatived,  the  important 
fact  remains  that  the  representation,  graphically,  of 
C  against  head  or  velocity  of  flow,  as  deduced  from  (4), 
gives  curves  similar  to  those  obtained  in  practice, 
whereas  other  theoretical  explanations  account  only  for 
single  definitely  high  or  low  values  of  C,  and  not  for 
values  which  vary  continuously  from  normal  to  ab- 
normally high  or  low  values.  Although  the  action  which 
is  taking  place  has  by  no  means  been  made  clear  it  is 
hoped  that  the  foregoing  treatment  of  the  subject  may 
lead  to  some  further  elucidation  of  the  difficulty. 


Highway  Construction  in  Britain 

{London  Correspondence) 

It  is  probable  that  the  outlay  on  British  road  con- 
struction for  the  year  ending  March  31  will  exceed 
£50,000,000,  as  compared  with  £20,000,000  in  the  year 
1913-1914.  On  the  23  road  schemes  originated  with  the 
idea  of  alleviating  unemployment  the  road  fund  of  the 
Ministry  of  Transport  had  provided  £1,200,000  in  grants 
and  £623,000  in  loans.  An  important  feature  of  these 
road  schemes,  both  in  urban  and  rural  areas,  is  the 
width  provided.  On  the  majority  of  these  new  roads 
the  width  between  fences  is  100  ft.  and  in  some  cases 
it  is  120  ft.  Says  the  Ministiy  of  Transport:  "The 
necessity  for  the  creation  of  many  of  the  by-pass  roads 
now  under  construction  has  arisen  from  the  lack  of  fore- 
sight on  the  part  of  former  generations,  who  have 
allowed  the  roads  to  be  throttled  by  the  erection  of 
buildings  unprovided  with  forecourts  and  insuflSciently 
set  back.  This  is  an  ever-present  danger  and  can  only 
be  guarded  against  by  the  introduction  of  legislation 
giving  general  powei-s  for  the  prescription  along  main 
roads  of  such  building  lines  as  will  provide  ample  scope 
for  future  widenings  without  the  prohibitive  cost 
involved  in  the  demolition  of  buildings." 


May  11,  1922 
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Largest  Storage  Reservoirs  in  the  United  States  in  Use  in  1920 

Compiled  by  Allen  Hazen,  Civil  Engineer,  Neiv  York  City,  for  The  Committee  on  Water  Supply  of  Engineering  Council 


Capacities  include  only  the  available  capacity  ordinarily 
and  easily  used  and  do  not  include  water  below  the  outlet 
and  not  available;  nor  water  held  above  the  flow-line  by 
flash-boards  unless  the  flash-boards  are  a  part  of  the  regular 
equipment  and  are  normally  used  each  year;  nor  temporary 
storage  at  times  of  high  flood. 

The  information  was  first  secured  and  verified  by  a  well 
informed  hydraulic  engineer  in  each  state  selected  for  this 


purpose  by  the  council.  Figures  for  several  states  from 
which  returns  were  not  received  have  been  supplied  from 
any  other  source  believed  by  the  committee  to  be,  trust- 
worthy. 

As  Engineering  Council  was  abolished  the  work  of  this 
committee  was  terminated  while  it  was  still  in  an  incom- 
plete state,  and  this  table  represents  this  particular  work 
as  far  as  it  had  been  then  carried. 


Year 
Name    of  Began      Area 

Reser\-oir  To  Fill    Acres 

Elephant  BMite.NM...  1915      40,680 

Roosevelt.   \ri/,    .  1908     

L.  WLnnihigr>shish.  Minn..  1884     103,040 

Pathfinder,  Wyo 1909      

Jackson  Lake.  Ida 1916      25,530 

Leech  Lake.  Minn 1884     149.760 

Moosehead  I  ake.  Me. 74,900 

Ripogenus.  Me  1916      28,800 

Clear  L.  Kla  .  I  >re 

.Shoshone,  Ida 1909        6.604 

Ashokan,  N  Y 1913        8,180 

Twin  I.akes.  Me 

Medina,  Tex 1913      

Big  Meadows.  C'al 

Bridgewater.  N  C 1919 

Lahonton,  Nev 1914 

ATTOwrock,  Ida 1913 

Sevier  Bridge.  I  tah 1908 

Strawberry.  Utah 

Sebago  Lake,  Me 28,672 

Salmon,  Ida 1911        3,500 

Azicohos,  Me 191 3      

Lake  Kachess,  Wash 

Magic,  Ida 1911 

Belle  Fourche.  S.  I) 1910 

MooeelookmngunticL,  Me 

Spednie  Lake.  Me 

Wachusett,  Mass 1905 

Deer  Flat,  Ida 1908 

Sawyer  Lake, -Me ., 

Salmon  River,  Ida 1911 

Pine  River.  Mmn 1886 

Blewett  Falls.  N"  C 1912 

Warm  Spring.  Ore 1919 

L.  Winncpisa^ikee.  N.  H...          1850 

L.  Keechelas.  Wash 

Badin.  \.  C 1917 

Crf'ton.  .\.  Y 1906 

Ri'-hnMson  I^kes.  Me 

Grand  Lake. -Me 

Burton  Lake.  Ga... 1920 

Taboe  Ijike,  Cal..  Ne^• 

Pakegama,  Mino 1884 

Kcranco,  N.  Y 1916 

Grand  Lake,  Me 

Indian  River,  N.  Y 1898 

SUnley  Lake.  Col 1910 

Lake  Walcott .  Ida 

Chamberlain  L.,  Me 

8t.  Mar>-»  Lake,  0 1841 

Keuka  Lake,  N.  y 

Spaulding.  Cal 1914 

CSmmaron.  N  .M 1918 

Hinckley.  NY 1915 

I«ke  Cheesinan,  Colo 1901 

Schoomook  Lake.  Me 

BehwUke.  Me 

Twin  Falls.  Ida 1912 

Oakley.  Ida 1913 

Crystal  Sprinin.  Cal 18(8 

.Sandy  Uke.  Minn  .  1895 

Umhagog  I>ake.  Me  . 

Gull  Uke  Minn    ..  1913 


Gal. 


Depth  of 
.-Water.     Ft.^       Used 
Max.       Aver.         For 


akeGer.rgo,  N    V 

L.  Minatare,  Neb 

Ha,.,^e.Cal 

I>'1'..  N.  Y 

S-rmr^  Ijike.  Me 

I>rri..,  On 

H.  n,.rvt.  Vl 

F.r<  Worth.  Trt 

P.u'< .  Utah     

l.'f  ,,rm   Uke.  N.  H..., 
frr.r.t.^rTyl^ke,  N.Y... 
'■T'  .■  I'ond.  .Me. 
H  .•    iK-ganl.Bke,  Me... 

.M  liiri.^'<et,  I,..M» 

.M-l'lvt-.mr«.  L.,  M«.... 

'"It  Creek.  Utah 

HiK  Creek.  C«l 

Hii  Uke.  .Me 

»lTr..r.  N.  Y       

Fk'  r.rk.Cal , 

Ky.la  K.hsia  I,  ,  Me 

I.   M-M.lUin.  N.  M 

I  «f  .  l.«ke.  Me 

I'T.s  I  »ke.  Me 

f 'I'l  >prin«.'>re 

•'"h'.r.,.  f,re 

fr-.'-r,  Falls.  N.Y.     . 
M'T-na.  Cal 

fr^r,  V,IVv.Cb1 

'  ■    ■      Me 

1..    . 

1 

■■•-'■  .,'11..  Me 


15,500 
6,510 

12,000 
2.860 

10.120 


3,800 
8.000 
16,608 
14.618 
4.200 
9.250 
6.720 
3,500 
562 
2.500 
4.200 
45,400 

6,5()0 
3.360 
8.371 

15.155 

2.200 

120,000 

660 

2,218 

15.034 
5,053 

11,350 
11.264 
13.440 
11.200 
805 


7.000 

800 

1.290 

1.500 


1912 
1913 
1914 
1908 
1916 
18«7 


IMS 
1919 
1910 
1911 
1910 

1912 
191) 


10.112 
22.720 
28,000 

2.100 
3.070 
9.344 
4.540 
1,690 

2.300 
2.960 
6.700 
8.198 
10.496 
8.928 
7.940 

1.554 
10.419 
3.000 

6.310 
5.J0O 
6.400 
6.M2 
1.590 
1.220 
1.600 
1.370 
1.200 
$.574 
6M 

■  4  J43 


863  193 

425  220 

338     

327  200 

254  ... 
247 

177     

157     

150      

148 


60 


157 


155 


65     52  5 

65  100  25 

64     11.9 

64     13.5 

63  150  46 

60     20.1 

60     27  3 

58     53 

58     3 

57     74 

55     43 

52  .  4 

49 

46 

45 

42 

39 

3?  . 

39 

39 


Pow. 
Pow. 
W  S 


Pow. 
Nav 
Nav. 
Pow. 


Reservoir 

Damariscotta  L.,  Me 

Bear  Valley,  Cal 

Lower  Otay.  Cal 

Rice  Storage,  Wis 

Owasco  Lake,  X.  Y 

Tomhannock.  N.  Y 

Cold  Stream  Pond.  Me 

Johnstown.  Penna...      ... 

Bumping  Lake.  Wash 

Sherburne,  Mont 

Mathias,  Ga. 

Allagash  Lake,  Me 

Eagle  A  Churchill  Lakes, 

Me 

Caucomgomoc  L.,  Me. . . . 

Seboeis  Lake,  Me 

Carmel,  N.  Y 

Cross  River.  N.  Y 

Milton,  Ohio 

Mattawamkeag  L..  Me. . . 

Nepaug.  Conn 

Licking.  O 

Schoodic  Lake,  Me 

China  Lake,  Me 

Gardner  Lake.  Me 

Nelson.  Mont 

Grass  Valley.  Utah 

Long  Lake,  Me 

Boontnn,  N.  J 

Kennebago  Lake,  Me. .  .  . 
HockvFord,  I-tah   . 
Ist  KokadjoL  ,  M    .. 

St.  Froid  Lake.  Me 

Decatur  Dam.  III. 

Rangelev  Lake.  Me 

Sudbun-.  M3.-9. 

Moose  Lake.  Me 

Har\-ey  I.ake.  Pa 

Amawalk.  N.  Y 

Rest  Lake.  Wis 

2nd  Conn.  Lake,  N.  H 

San  Fernando.  Cal 

Las  \>«as.  N.  >I 

Lake  Cle.aliim,  Wash. .      . 

Titicus.  NY 

Thompson  Lake.  Me 

Junior  Ijike.  Me 

Telos  A  Teloeinis  Lakes, 

Me 

Ix>na  A  Mud  Lakes,  Me... 
Cobhosseecontee  L.,  Me... 

Stillwater.  N.  Y 

Sebast'cook  Lake.  Me. ,  . . 

Great  Fast  Pond.  Me 

Messalonakec  L.,  Me 

Cathance  Lake.  Me 

Oli>,  Mass 

Eagle  Gap.  O 

Tunialo.  Ore       

Spencer  Lake.  Me 

.San  Andreas,  Cal. .    .... 

Ossij»ec  Lake.  Me 

Ross  Lake.  Me. 

Little  .Sebago  L.  Me 

CroMiIjike.  Me... 

Puebln.  Col 

Sweetwater.  Cal. 

FulionChain.  N  Y.      .. 
Great  TunkPnnd.  Me.. 

Sabatlii.  Pond,  Me 

Willow  Creek,  Mont... 

M-vM- Pond,  ,Me 

Moxie  Lake.  Me 

T.aramie.  O 

P'lnage  Ijike.  .Me    . 
Cr«»f.,rH  Uke.  Me 
Tjike.   Me 
Ca-iillsCk  .N.  M.   ... 

Sodom.  NY 

Minoeqiia,  Wi» 

nonnen.Poml.Me 

LoniPond.Me 
Pieree  Pond.  Me 

Lsngon  Deerskin.  Wis.. 

Hemlr,ek.  Conn 

View  Dewrt.  Wis. 
M'ltltilgeoolt  Ijike*.  Me 
Auburn  Irf 


Year 
Began      Area 
To  Fill    Acres 


1884 
1896 
1911 
1850 


Cap  V 
Billion 
GaL 


Depth    of 

^Watcr,     Ft.— 

Used 

Max.       Aver. 

For 

fal 


1895 
1908 
1913 
1862 
1916 
1836 


1916 
1914 
1917 


1S85 
1915 
1914 


1908 
1887 
1881 


1917 
1890 
IS90 


1875 

1909 
1918 
I90J 
1890 
1919 
1878 


869 
4.384 
6,657 


11.136 

4,480 

4,090 

998 

850 

1.700 

3.853 

851 

2.700 

6.989 

3.853 

5.376 

975 
2.816 

900 
1.754 
1.129 
3.053 
3.328 
3.500 
6.246 
1.220 
3.520 
659 

600 
4.000 
2.160 

410 
1.100 

707 
4.365 
3.635 

2.752 
9.344 
5.440 
2.750 
4.160 
1.690 
3.424 
3.437 
1.065 
1.518 
1. 100 
1.150 
549 
3.885 
V776 
1.882 
3.136 
818 
722 
3.815 
1.594 
2.918 

1.664 
1.734 
2.000 
3.968 
1.715 
2.182 

575 
7.258 
1.299 
2,982 
1.568 
6.9(2 

500 
4.781 

2  816 

2  221 

33S 

460 

280 
410 
655 
432 
2.8*5 

1.414 


10 

10 
9  560 
9  150 
9  000 
8  760 
8  720 
8  700 
8  700 
8  680 
8  600 
8  360 
8  340 
8  170 
8  020 
8  000 
7  900 
7  900 
7  830 
7  733 
7  680 
7  584 
7  500 
7  500 
7.500 
7.400 
7.167 
7.  MO 
7  100 

7  100 
7.100 
7  090 
6  750 
6  780 
6  700 
6  700 
6.700 
6  600 
6  540 
6  540 
6  500 
6  500 
6  450 
6  410 
6  400 

6  no 

6  000 
5  882 
5  850 
5  700 
5  700 
5  400 
5  310 


5  nio 

4  980 
4  890 
4  881 
4  880 
4  710 
4  670 
4  640 
4  570 
4  500 
4  500 
4  490 
4  140 


4  040 
4  OOO 

4  nnn 

1  90(1 


II  2 
4  8 


10.3 

49 

Irr. 

120 

48 
10 
6 

WS 

WS 

80 

42 

4i 
6.65 

2.9 
6.95 
7.6 

WS 
Irr. 
Irr. 

55 

31 

WS 

106 

36 

19 

7.78 

WS 

97 

33 

WS 

Nav. 

3,97 

7.04 

5.00 

Irr'. 

29 

9  5 

100 

25 
14,8 

24 
8.2 
7.43 

WS 

7.04 

WS 

3.9 

21 

WS 

6.9 

38 

20 

WS 

6 

11 

Pow. 

7,95 
2  33 

4.0 
8 

5.0 
12.2 

6.9 

6.0 


5  27 
10.4 

6  05 
22 


8  Nsv 
4  0 
9  0 

7  05  

26  'WS 

J  


800 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Balcony  Beam  Splice  Questioned 

Sir — Quite  a  lot  of  discussion  developed  a  few  months 
ago  over  the  detail  shown  in  the  sketch  attached,  repre- 
senting balcony  beams  in  a  high  school.  The  question  was 
the  value  of  the  splice  in  bending,  and  also  its  safety  in  a 
public  building.  The  writer  designed,  under  protest,  the 
splice  as  represented,  except  that  he  used  more  rivets  in  the 
web  plates,  which  was  changed  by  the  chief  draftsman. 
The  beams  were  fabricated  and  erected  as  per  detail  shown 


<3-y>t<- —^-7" .»• 

■^IS'-IfHdlb. 


Coae  3 


'■"'4"''  '''-ipi-6i^xs-y 

Typical  Splice 


BEAM    SPLICES   WITH   BENT 

COVER  PLATES   USED   IN 

A  HIGH-SCHOOL 

BUILDING 


and  are  apparently  standing  the  test,  but  the  writer  never- 
theless doubts  the  wisdom  of  such  practice.  It  seems  to  the 
writer  that  the  construction,  of  which  three  cases  are 
shown,  involves  possible  arch  action  (Case  1)  or  suspension 
action  (Case  3),  as  well  as  a  tendency  of  the  bent  cover 
plates  to  straighten  out  (lower  plate  in  Case  1).  The 
writer  would  like  to  see  further  discussion  of  the  design. 
No  doubt  full-size  tests  would  be  of  great  value. 

Richmond,  April,  24.  R.  W.  Bowman. 


For  Better  Engineering  in  Buildings 

Sir — The  writer  wishes  to  second  the  views  expressed  by 
John  A.  Ferguson  in  your  issue  of  April  20,  p.  665.  The 
Association  of  General  Contractors  and  the  American  Asso- 
ciation of  Engineers  are  to  be  congratulated  on  their 
initiative  and  results  in  investigating  and  reporting  on  the 
collapse  of  the  Knickerbocker  Theater.  Every  serious 
collapse  should  be  investigated  in  a  similar  manner,  for  the 
benefit  of  the  engineering  profession  and  incidently  the 
public  at  large.  Unless  this  is  done,  too  little  attention  may 
be  given  to  such  important  matters.  Usually  individual 
investigations  and  reports  ai'e  made  in  behalf  of  those  vitally 
concerned  by  one  or  more  experts,  whose  reports  are  used 
entirely  for  the  benefit  of  the  client  and  consequently  may 
or  may  not  be  given  publicity.  Indictments  are  expected  to 
follow  disasters  of  this  kind  and  each  client  is  naturally 
concerned  in  his  own  interests.  The  expert  therefore  sub- 
mits a  report  to  his  client's  attorneys  and  governs  himself 
accordingly.  It  may  thus  happen,  as  it  frequently  does, 
that  the  real  cause  of  the  disaster  is  never  made  public, 
if  indeed  it  is  found  at  all. 

A  very  important  lesson  to  be  emphasized  is  that  the 
engineer  of  a  structure  is  held  to  be  directly  responsible  for 
its  safety.  This  being  established,  it  should  be  given  wide 
publicity  to  architects  and  owners,  for  the  purpose  of  im- 
■  pressing  upon  them  the  fact  that  this  responsibility  can 
only  be  safely  entrusted  to  competent  and  experienced  men,' 
whose  compensation  therefore  must  be  made  entirely 
adequate.  , 

It  behooves  owners  and  architects  to  select  an  engineer  as 


carefully  as  they  would  an  attorney,  by  his  specific  qualifi- 
cations for  the  work  to  be  done,  and  expect  to  compensate 
him  in  a  similar  manner.  High-grade  attorneys  handling 
responsible  work  are  well  paid  for  their  services  and  so 
should  engineers,  doing  equally  responsible  work,  be  well 
paid.  The  writer  mentions  this  because  frequently  the  client 
engages  less  expensive  services  because  he  does  not  fully 
realize  the  importance  and  value  of  the  services  required. 

The  general  public,  including  owners  and  a  certain  class 
of  architects  does  not  seem  to  realize  the  true  value  of  engi- 
neering services.  On  this  account  it  frequently  happens 
that  inexperienced  and  inexpensive  engineers  are  engaged  to 
do  work  which  they  are  not  able  to  do.  Too  much  stress 
cannot  be  laid  on  this  point.  Engineers  in  general  owe  it  to 
themselves  as  well  as  to  the  engineering  profession  to 
undertake  to  enlighten  clients  in  particular  and  the  public  in 
general  on  this  subject.  This  is  one  of  the  most  important 
features  in  engineering  practice  and  is  one  of  the  features 
which  has  been  greatly  neglected. 

In  order  to  improve  the  standing  of  engineers  with  the 
public  at  large  it  is  necessary  that  all  possible  publicity  be 
given  to  them  and  their  work.  It  would  seem  to  be  both 
proper  and  ethical  to  do  this  if  it  is  carried  through  in  the 
right  direction.  Engineers  have  a  tendency  to  give  their 
work  publicity  within  professional  circles,  not  outside  of  the 
profession.  Such  publicity  would  be  beneficial  not  only  to 
the  engineer  but  also  to  those  to  whom  the  publicity  is  given. 
It  would  be  for  their  protection  and  their  benefit  that  the 
engineer  would  be  striving. 

That  the  foundation  of  building  construction  is  engineer- 
ing was  demonstrated  by  recent  collapses.  If  a  structure 
is  made  structurally  sound  there  can  be  no  failure.  It  must 
be  made  not  only  structurally  sound  but  economically  sound 
as  well.  Consequently  every  effort  should  be  made  to  im- 
press upon  those  requiring  engineering  services  that  they 
should  employ  only  those  who  are  thoroughly  competent  to 
undertake  the  work  and  that  they  must  expect  to  pay  for 
these  services  at  a  rate  commensurate  with  the  importance 
of  the  work  to  be  done. 

H.  Robins  Burroughs. 

New  York,  April  25. 


Detail  of  Scissors  Roof  Truss 

Sir — Two  recent  fatal  building  failures  caused  by  faulty 
details  lead  me  to  comment  on  the  scissors  roof  ti-uss  of 
which  you  published  a  description  in  your  issue  of  Feb.  23, 
p.  309.  The  detail  in  the  joint  of  the  bottom  members  at 
the  middle  is  faulty,  in  the  writer's  opinion,  as  eccentricity 
will  increase  the  stress  in  the  material  beyond  a  safe  point. 

If  good  appearance  is  the  prime  consideration,  make  the 
most  of  it;  halve  the  timbers  and  fit  the  central  crotches 
with  knees,  preferably  natural-growth  knees,  properly  let 
into  the  beams.  No  bolts  would  be  required,  as  the  truss 
rods  will  perform  their  function,  but  if  desired  a  few  spikes, 
lagscrews,  treenails,  or  the  like  might  be  used.  Cast  side 
plates  may  also  be  used. 

A  construction  all  of  wood  will  look  better,  I  believe,  and 
will  also  be  preferable  from  the  constructional  standpoint. 
Not  over  25  per  cent  of  the  gross  area  of  the  timber  will 
be  lost.  J.  M.  S. 

Brooklyn,  Feb.  27. 

[The  author  of  the  original  article  on  the  scissors  truss 
with  special  joint  replies  as  follows.] 

Sir — I  should  have  covered  the  matter  of  eccentricity  in 
my  original  description  of  the  truss  detail.  The  eccentricity 
amounts  to  2.7  in.,  and  the  total  stress  is  24.000  lb.,  making 
a  bending  moment  of  about  69,000  in.-lb.  The  upper  end  of 
the  member  is  held  against  lateral  movement,  however, 
which  prevents  bending  of  the  back  of  the  hook.  The 
lateral  force  against  the  end  of  the  stick  required  for  this 
action  is  69,000  -^  78  in.,  or  900  lb.  The  top  chord  alone  is 
not  capable  of  carrying  this  lateral  force,  but  the  roof 
planking  will  transmit  it  to  the  end  support  and  to  the 
peak,  where  it  is  neutralized  by  an  equal  and  opposite  force 
from  the  other  rafter.  If  one  wished  to  be  very  precise,  and 
could  be  sure  of  proper  inspection,  he  might  call  for  the 
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trusses  half  one  hand  and  half  opposite  hand,  in  which  case 
the  900-lb.  thrust  would  be  taken  care  of  even  more  directly. 

As  to  detailing  the  joint  with  knees,  it  seems  to  me 
as  if  the  upper  knee  would  have  to  do  most  of  the  work  of 
transmitting  the  tension  in  one  member  to  side  bearing  on 
the  other,  and  that  most  of  the  tension  would  be  bound  to  go 
through  the  halved  joint.  This  joint  is  reduced  in  bearing 
by  the  hole  for  the  vertical  rod  to,  say,  7i  x  21  in.,  or  less 
than  in  my  design.  David  C.  Coyle. 

New  York,  March  31. 


Map  Scales  and  the  Metric  System 

Sir — In  your  issue  of  April  6,  1922,  the  question  is  put  up 
to  the  readers:  Shall  map  scales  be  decimal,  or  inch-to-the- 
mile?  The  writer  agrees  with  Mr.  Bonner  that  there  is 
hardly  any  excuse  for  using  much  longer  the  present  scale 
of  1:62,500.  The  adoption  of  this  scale  was  most  probably 
a  rather  unfortunate  compromise  between  the  decimal  and 
the  inch-to-the-mile  scale.  However,  as  a  decimal  scale  it 
cannot  very  well  be  made  use  of  to  great  advantage  because 
the  proportion  of  1:62,500  is  very  cumbersome  for  calcu- 
lations, and  as  inch-to-the-mile  scale  the  unit  length  on  the 
map  differs  from  one  inch  just  enough  to  prohibit  the  use 
of  the  inch  scale  for  most  purposes.  On  the  other  hand,  the 
difference  is  so  slight  that  this  is  a  constant  source  of  error 
and  misinterpretation. 

The  fundamental  requirement  for  a  map  scale  which  is 
best  suitable  for  general  purposes  is  such  a  scale  which 
permits  taking  off  distances  directly  with  such  meastiring 
scales  as  are  iised  in  everyday  life.  At  the  present  time, 
therefore,  it  would  appear  that  the  inch-to-the-mile  scale 
and  its  multiples  were  the  logical  ones  to  use. 

However,  in  the  United  States  as  well  as  in  England, 
recent  tendencies  favor  strongly  the  general  introduction 
of  the  metric  system.  In  fact,  the  requirements  of  inter- 
national trade  will  sooner  or  later  force  all  countries  with 
considerable  export  trade  to  adopt  the  decimal  system 
wherever  competition  is  keen  enough  to  make  a  difference 
of  a  few  percent  the  margrin  between  success  and  failure. 

Whoever  has  had  occasion  to  compare  the  relative  ef- 
ficiencies in  calculation  with  dollars  and  cents  in  the  United 
States  and  pounds,  shillings  and  pence  in  England  will  fully 
appreciate  the  enormous  advantage  of  the  decimal  system. 
About  the  same  relation  in  efficiency  exists  when  calculating 
with  metric  units  of  measures  and  weights  as  compared  to 
the  so-called  English  units.  These  conditions  are  accentu- 
ated by  the  growing  general  use  of  calculating  machines 
and  other  devices,  which  all  tend  to  increase  the  relative 
efficiency  of  the  decimal  system. 

The  United  States  and  England  will  therefore  hardly  be 
able  to  escape  much  longer  the  necessity  of  adopting  the 
metric  system,  whatever  the  cost  and  the  inconvenience  dur- 
ing the  period  of  transformation  from  the  old  to  the  new 
Bystem  may  be.  For  this  reason  the  writer  would  suggest 
caution  in  spending  money  and  time  now  for  a  change  in 
the  present  map  scales,  however  desirable  a  change  to  the 
inch-to-the-mile  scale  may  appear  to  be.  The  adoption  of 
the  metric  system  in  the  United  States  is  bound  to  come, 
and  the  experience  of  the  war  and  after-war  period  no 
doubt  has  increased  the  desire  for  early  action  in  this 
matter. 

There  is  another  reason  which  argrucs  against  the  change 
"f  the  1 :62,.500  scale  to  the  inch-to-thc-niile  .scale.  The  dif- 
ference between  the  two  .scales  is  so  small  that,  unless  par- 
ticular attention  is  being  paid  when  working  alternately 
on  maps  of  either  scale,  a  constant  source  of  error  and 
most  annoying  misinterpretations  would  be  created.  By 
adopting  either  immediately  or  in  the  near  future  the  metric 
■ystem  of  1:.';0,000,  1  :100,000,  etc.,  the  chances  of  error  are 
greatly  diminished,  and  the  maps  would  be  drawn  to  a  scale 
admirably  suitable  after  the  general  introduction  of  the 
metric  system,  which  is  bound  to  come  some  day. 

Fred  A.  Nonvxi, 

San  Francisco.  Chief  Engineer, 

April  25.  Beckman  &  Linden  Engineering  Corp. 

Sir — I  have  noted  with  interest  the  article  on  map  .scales. 
A  number  of  the  new  maps  compiled,  engraved  and  published 


by  the  United  States  Geological  Survey  using  the  scale 
1:1,000,000  are  now  available.  It  is  obvious  that  1  mm.  on 
these  maps  represents  1  km.  in  actual  distance.  The  con- 
venience of  this  hardly  needs  comment.  Then,  too,  this  is 
practically  identical  with  the  scale  1  inch  to  16  miles,  which 
relationship  will  be  of  use  until  the  metric  system  has  come 
into  general  use.  On  these  maps  heights  and  depths  are 
noted  in  meters.  This  scale  has  been  adopted  by  the  United 
States,  Great  Britain  and  practically  all  other  nations  for 
the  new  maps  of  the  world.  Howard  Richards, 

New  York.             Secretary  American  Metric  Association. 
April  18.  

Behavior  of  Low  Earth  Dam 

Sir — In  connection  with  George  C.  Love's  letter  in  your 
issue  of  April  6,  p.  579,  on  the  behavior  of  a  low  earth  dam, 
it  would  be  interesting  to  know  in  what  relation  the  present 
water  surface  stands  to  the  lines  between  the  old  and  new 
work  after  raising  the  dam  "twnce  by  adding  material  to 
the  crest  and  lower  slope." 

The  crest  and  slopes  shown  are  certainly  ample  and  the 
resulting  sections  generous,  but  the  dam's  behavior  is  dis- 
concerting. I  would  suggest  that  the  water  found  its  way 
along  the  junction  between  the  old  and  new  work,  first  along 
the  level  top  of  the  older  portion  and  then  down  the  old 
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Earth  Dam  Saturation,  Sliding  and  Repairs 

Reproducpd   from  Engineering  Nrws-Record.  April   6.   1922. 

slope,  making  the  line  of  saturation  to  appear  as  a  reverse 
curve  and  finally  causing  movement  of  the  added  fill  on  the 
downstream  face. 

In  a  homogeneous  material  the  line  of  saturation  drops 
sharply  at  the  upper  end,  due  to'  surface  resistance  to  en- 
trance, and  is  further  modified  by  the  selected  material  in 
the  center  of  the  dam. 

The  diteh  and  laterals  at  the  toe  of  the  dam  were  good 
medicine  and  effective  in  spite  of  the  clay  "banquette."  The 
latter  should  have  been  rock  or  gravel  or  else  omitted. 
Should  the  drains  become  clogged,  the  clay  will  hold  the 
water  in  the  toe  until  it  rises  above  and  is  forced  out  over 
the  clay,  still  further  saturating  the  structure. 

Many  earth  dams  have  been  built  in  the  West  and  in  re- 
cent years  a  number  of  high  earth  dams  have  been  built  in 
the  East  and  others  are  in  process  of  construction.  The 
design  and  execution  of  some  of  these  structures  has  been 
given  careful  study,  as  described  in  Trans.  Am.  Soc.  C.  E., 
Vol.  LXXXIII,  p.  1713,  Vol.  LXXXIV,  p.  331  and  in  the 
Proceedings  for  March,  1922,  p.  453.       J.  Albert  Holmes. 

Decatur,  III. 

War  Material  for  Highways  Totals  $126,000,000 

Up  to  Feb.  1,  1922,  the  value  of  .surplus  war  material 
distributed  to  the  .states  for  highway  work  by  the  I'.  S. 
Bureau  of  Public  Roads  amounted  to  $126,000,000.  of 
which  $90,000,000  represented  the  value  of  motor 
vehicles  and  parts.  Recently  an  inventory  was  taken  of 
about  $40,000,000  worth  of  material  at  Camp  Grant. 
Rockford,  III.,  part  of  which  will  be  retained  by  the  War 
Department  and  all  of  the  remainder  suitable  for  rojid 
work  will  .soon  be  available  for  distribution.  The  work 
is  being  rushed  so  that  the  material  may  be  used  for 
road  work  early  in  the  season. 
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Defense  Wins  Strong  Point 
in  Cement  Trial 

Second   Count   of  Indictment  Charging 

Specific  Contract  to  Restrain 

Trade  Is  Dismissed 

Hearing  of  the  motion  made  by  the 
defense  that  the  indictment,  under 
which  cement  manufacturers  of  the 
Eastern  district  are  being  tried  before 
a  federal  jury  and  Judge  Knox  in  New 
Yorl<  City,  be  quashed  resulted  in  the 
dismissal,  May  8,  of  the  second  of  the 
two  counts  on  which  the  defendants 
are  being  tried.  After  two  days  of 
argument  Judge  Knox  sustained  the 
contention  of  the  defense  that  the  sec- 
ond count,  charging  a  specific  making 
of  a  contract  to  engage  in  interstate 
trade  in  violation  of  the  Sherman  law, 
should  be  dismissed  because  it  was 
barred  by  the  statute  of  limitations. 
The  court,  however,  found  that  enough 
evidence  had  been  adduced  by  the 
prosecution  to  allow  the  case  to  pro- 
ceed on  the  first  count  of  the  indict- 
ment which  charges,  generally,  that  the 
defendants  unlawfully  engaged  in  a 
combination  to  restrain  trade  by  re- 
stricting competition. 

The  facts  surrounding  the  dismissal 
of  the  second  count  were  essentially  as 
follows: 

The  government  charged  that  when 
the  Cement  Manufacturers  Protective 
Association  was  formed  the  defendants 
adopted  "the  Eddy  plan  of  open  com- 
petition" by  the  operation  of  which  all 
the  defendants  subscribing  thereto 
automatically  entered  into  a  contract 
to  restrain  interstate  commerce  by  re- 
stricting competition,  fixing  prices,  etc. 
However,  the  Cement  Manufacturers 
Protective  Association  was  formed 
Jan.  2,  1916,  whereas  the  indictment 
against  the  defendants  was  not  re- 
turned  until  August   of   1921. 

Contention  of  Government 

It  was  the  government's  contention 
that  the  formation  of  the  association, 
the  entering  into  it  of  the  defendants 
and  the  active  participation  in  its  pro- 
ceedings by  the  defendants  constituted 
a  continuing  contract  and  that  inas- 
much as  all  of  the  defendants  had 
either  attended  or  had  otherwise  ex- 
hibited interest  in  meetings  within  the 
three-year  period  before  which  the 
statute  of  limitations  operates,  they 
were  all  liable.  The  defense  held  that 
the  actual  entering  into  by  the  defend- 
ants of  the  alleged  contract  for  trade 
restraint  (the  formation  of  the  Cernent 
Manufacturers  Protective  Association) 
happened  more  than  three  years  be- 
fore the  indictment  was  returned  and 
was  therefore  barred  by  the  statute  of 
limitations.  The  defense  cited  one  U.  S. 
Supreme  Court  case  in  which  a  dis- 
tinction had  been  made  between  the 
signing  of  a  specific  epntract  and  the 
continuance  of  a  combination.  It  was 
upon  this  case  that  Judge  Knox  in- 
structed the  jury  to  return  a  not  guilty 
verdict  on  the  second  count. 
(Continued  on''p.  806) 
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Hoover  and  Roosevelt  To  Lead 
Construction  Council 

Secretary  Hoover  has  accepted 
the  chairmanship  of  the  formal 
organization  meeting  of  the  Amer- 
ican Construction  Council  to  be 
held  in  Washington  June  19,  and 
Franklin  D.  Roosevelt  of  New 
York,  formerly  Assistant  Secre- 
tary of  the  Navy,  has  agreed  to 
accept  the  first  presidency  of  the 
organization. 

These  two  important  matters 
settled,  the  committee  of  secre- 
taries which  has  the  organization 
details  at  hand,  is  proceeding 
rapidly  to  secure  the  adherence  of 
the  various  organizations  in  the 
industry.  Formal  invitation  to- 
gether with  supporting  arguments 
are  now  going  to  the  250  national 
organizations. 

The  committee,  which  is  acting 
under  the  chairmanship  of  Gen.  R. 
C.  Marshall,  Jr.,  reports  that  re- 
sponses, thus  far,  are  very  encour- 
aging. Commendation  of  the 
movement  and  promises  of  support 
are  universal. 


Wilgus  Resigns  as  Consulting 
Engineer  on  Narrows  Tunnel 

Following  the  abandonment  by  the 
City  of  New  York  of  the  Narrows 
tunnel  project  for  a  trunk-line  terminal 
railroad  system  and  the  adoption  of 
a  new  plan  for  a  local  development 
based  on  the  tunnel  (Engineering  Neu-s- 
Record,  April  13,  1922,  p.  626),  Col. 
William  J.  Wilgus  has  resigned  as 
consulting  engineer  to  the  Board  of 
Estimate  and  Apportionment.  It  is 
understood  that  in  carrying  out  the  new 
project  the  board  contemplates  calling 
from  time  to  time  for  the  advice  of 
specialists  in  the  various  problems  in- 
volved instead  of  maintaining  a  staff 
of  consulting  engineers  on  a  permanent 
basis. 

Lawsuit  to  Prevent  Bayonne  from 
Building  Ramapo  Reservoir 

A  writ  of  certiorari  calling  for  a 
review  of  the  action  of  the  New  Jersey 
Department  of  Conservation  and  De- 
velopment in  granting  the  city  of 
Bayonne  a  permit  to  build  a  50-m.g. 
impounding  reservoir  on  the  Ramapo 
River  has  been  granted  by  a  New 
Jersey  court.  The  applicant  for  the 
writ  is  a  resident  of  Bayonne  and 
owner  of  one  of  a  number  of  large 
estates  that  it  is  alleged  would  be 
flooded  by  the  reservoir.  Other  litiga- 
tion designed  to  thwart  Bayonne's 
Ramapo  project  has  been  threatened  by 
municipalities  and  private  interests. 
The  granting  of  the  permit  was  opposed 
by  the  North  Jersey  District  Water 
Supply  Commission,  which  is  building 
a  storage  dam  on  the  Wanaque  River 
for  Newark. 


Further  Report  on  Palm 
Beach  Bridge 

Outside    Investigation    of    Collapse    of 
Structure   on    Dec.    29    Now 
Probable 

An  investigation  by  an  outside  engi- 
neer is  to  be  made  of  the  bridge  col- 
lapse at  Palm  Beach,  Fla.,  Dec.  29, 
according  to  action  taken  last  week  by 
the  county  commissioners.  Several  con- 
sulting engineers  are  under  considera- 
tion for  the  investigation. 

It  is  understood  that  the  incentive  for 
this  step  came  from  representatives  of 
bond  holders. 

A  supplementary  report  by  Harring- 
ton, Howard  &  Ash,  designing  engi- 
neers of  the  bridge,  has  beeen  made 
public  in  the  Palm  Beach  Post.  This 
report,  supplementing  a  preliminary 
report  made  shortly  after  the  collapse 
(see  Engineering  News-Record,  Jan. 
26,  p.  150),  states  that  serious  defects 
of  construction  were  found  in  the  bases 
of  the  east  abutment  and  piers  13,  11, 
8  and  7.  Pier  12  had  the  forms  still  in 
place  and  therefore  could  not  be  ex- 
amined, while  piers  10  and  9  were  con- 
cealed by  sand  and  debris,  making  ex- 
amination impossible,  but  the  engineers 
express  the  belief  that  defects  of  con- 
struction in  these  pier  bases  would  be 
found  similar  to  those  in  the  ones  re- 
ported upon.  They  report  that  in  every 
joint  between  pourings  of  concrete  (the 
pier  concrete  was  largely  placed  under 
water)  there  exist  "large  amounts  of 
soft  and  defective  material,  laitance 
and  scum,  which  is  not  concrete,  con- 
tains little  or  no  stone  and  is  not 
capable  of  supporting  loads.  In  some 
places  this  material  adjacent  to  the  ex- 
posed surfaces  has  fallen  out,  washed 
out  or  otherwise  been  displaced,  leav- 
ing holes  extending  well  into  the  bases 
and  varying  in  width  from  an  inch  or 
so  to  a  foot." 

Specifications 

The  work  was  done  under  specifica- 
tions which  provided  that  the  concrete 
of  the  pier  bases  might  be  deposited  in 
open  cofferdams  or  cribs  after  pump- 
ing out,  or  might  be  deposited  entirely 
under  water;  actually  the  concrete  was 
placed  under  water  in  two  to  five  pour- 
ings for  each  pier  base.  It  was  speci- 
fied that  before  one  pouring  of  concrete 
is  placed  on  another,  scum  and  laitance 
should  be  removed  from  the  surface, 
but  the  engineers  report  that  this  re- 
quirement was  ignored.  Some  of  the 
upper  concrete,  which  was  required  to 
be  placed  after  pumping  out,  was  also 
poured  in  watel'.  The  engineers  further 
say,  "These  operations  of  the  contrac- 
tor, contrary  to  the  specifications  and 
contrary  to  the  plans,  were  carried  on 
with  the  knowledge  of  our  inspector 
and  evidently  with  only  mild  objections 
on  his  part,  although  clearly  contrary 
not  only  to  the  plans  and  specifications, 
but  to  "the  special  instructions  written 
to  him." 

(Continued  on  p.  S06) 
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Wheeling  Votes  $2,000,000  for 
Water  Treatment  Plant 

After  delays  extending  through  many 
years  and  much  agitation  over  the  vari- 
ous plans  for  an  improved  water  sup- 
ply for  Wheeling,  W.  Va.,  the  voters  of 
that  city  recently  approved  a  $2,000,000 
bond  issue  for  building  a  water-treat- 
ment plant.  Chester  &  Fleming,  Pitts- 
burgh, are  engineers  for  the  improve- 
ment.    C.  H.  Dowler  is  city  manager. 


St.  Louis  Committee  Passing  on 
$73,000,000  Bond  Proposal 

City  bond  issues  toUlling  $73,000,000 
are  being  considered  by  a  special  com- 
mittee of  200  members  chosen  to  pass 
on  the  advisability  of  submitting  them 
to  popular  vote  at  an  election  to  be  held 
in  the  fall.  The  total  includes  $12,- 
000,000  for  water-works  recommended 
by  Edward  E.  Wall,  water  commis- 
sioner of  St.  Louis  (see  Engineering 
Neirs-Record,  March  16,  p.  437). 


I 


San  Francisco  Awards  Contracts 
on  Hetch  Hetchy  Power  Units 

The  San  Francisco  Board  of  Public 
Works  on  .April  28  awarded  contracts 
for  equipment  to  be  used  in  the  Moc- 
casin Creek  power  plant  on  the  Hetch 
Hetchy  water-supply  project.  It  is  the 
present  intention  to  sell  power  from 
this  plant  to  one  of  the  large  powei- 
companies.  Deliveries  on  the  units  for 
which  contracts  have  just  been  awarded 
are  limited  by  agreement  to  the  period 
between  April  15,  1923,  and  Aug. 
31,  1923. 

Contracts  awarded  were  as  follows: 
Pelton  Water  Wheel  Co.,  four  25,000-hp. 
double-overhung  impulse  units,  $248,- 
000;  General  Electric  Co.,  four  20,000- 
kva.  generators  with  exciters  and  one 
spare  exciter  set,  $260,285;  and  the 
Coffin  Valve  Co.,  eight  36-in.  valves, 
$37,586.  The  electrical  units  involve  a 
departure  from  standard  practice  in 
that  they  have  direct-connected  over- 
hung exciters. 


To  Announce  Plans  for  Extensions 
of  New  York  Transit  System 

Comprehensive  plans  for  rapid  tran- 
sit subway  extensions  in  New  York  will 
be  announced  by  the  Transit  Commis- 
sion some  time  this  week.  Advance 
information  indicates  that  the  complete 
program  will  involve  the  expenditure 
of  $2.50,000,000  and  will  include  the 
following  items: 

1.  A  4-track  subway  the  length  of 
\Tanhattan  Island  following  the  line  of 
Eighth  and  Amsterdam  Aves.  2.  Ex- 
tension of  Seventh  Ave.  subway  up 
Central  Park  West  and  Eighth  Ave.  to 
the  Harlem  River.  3.  Brooklyn  cross- 
town  line  running  from  Queensboro 
Bridge  Plaza  to  connect  with  existing 
lines  in  central  Brooklyn.  4.  Exten- 
sion of  the  Fourth  Ave.  subway  in 
Brooklyn  under  the  narrows  to  Slaten 
I.^land.  5.  Extension  of  the  Queens- 
Corona  line  from  Corona  to  Flushing. 
6.  Moving  platform  on  42nd  St.  to  re- 
place existing  shuttle  service  between 
east-side  and  west-side  subways. 

Construction  of  any  of  these  line" 
will  be  subject  to  approval  and  ap- 
propriation of  funds  by  the  Board  of 
Kstimate  and  Apportionment  of  New 
York  City. 


The  Engineer  in 
Public  Life 

While  engineers,  as  a  class,  have  been 
charged  with  neglect  of  public  responsi- 
bilities, itidividual  members  of  the  pro- 
fession have  engaged  in  public  serrnce 
of  a  non-engineering  character.  "Engi- 
neering Neirs-Record''  desires  to  record 
their  actiiuties  in  a  series  of  biograph- 
ical sketches,  of  which  this  is  the  first. 
Readers  can  aid  in  making  the  series 
complete  by  sending  to  the  editor  the 
names  of  any  engineers  who  should  be 
included. — Editor. 

CHARLES  SAVILLE 


For  nearly  two  years  an  engineer  has 
been  serving  as  tlie  executive  head  of 
the  Chamber  of  Commerce  of  Dallas, 
Texas.  Starting  his  association  with 
that  organization  in 
1918  as  secretary, 
Charles  Saville,  a 
specialist  in  the  field 
of  municipal  and 
sanitary  engineering 
since  his  graduation 
from  the  Massachu- 
setts Institute  of 
Technology  in  1905, 
became  its  general 
manager  in  Septem- 
ber, 1920.  Mr.  Sa- 
ville was  born  in 
Brookline,  Mass.,  in 
1883,  and  after  com- 
pleting his  univer- 
sity training  and 
spending  ten  months  herding  sheep  in 
Montana,  he  served  for  six  years  as 
sanitary  engineer  and  special  investi- 
gator for  tlie  Massachusetts  State  De- 
partment of  Health. 

After  a  European  trip  of  fifteen 
months  beginning  in  1910,  devoted  to  a 
study  of  foreign  sanitary  engineering 
practice,  he  went  to  New  Y'ork  in  1911 
and  became  a  member  of  the  firm  of 
Hering  &  Gregory,  hydraulic  and  san- 
itary engineers.  He  moved  to  Dallas, 
Te.xas,  in  1914,  opened  a  consulting  of- 
fice and  the  following  year  was  ap- 
pointed director  of  sanitation  and  public 
health  of  Dallas.  As  secretary  of  the 
Committee  on  Sanitation  of  the  Texas 
State  Council  of  Defense  during  the 
war  he  organized  and  directed  public 
health  activities  throughout  the  state, 
having  charge  of  110  community  coun- 
cils in  school  districts  of  Dallas  County. 
He  served  also  as  consulting  engineer 
and  sanitarian  for  the  U.  S.  Army  on 
sewage  disposal  and  malaria  control 
in  camps  at  Fort  Worth  and  at  Dallas 
and  at  shipbuilding  yards  at  Orange. 
Due  largely  to  his  efforts  as  executive 
secretary  the  drive  for  the  fourth  Lib- 
erty Loan  in  Dallas  reached  its  quota 
of  $10,250,000  in  three  days. 

After  service  as  vice-chairman  of  the 
Texas  Public  Health  Commission,  ap- 
pointed by  Governor  Hobby  as  a  war 
measure,  Mr.  Saville  became  in  Octo- 
ber, 1918,  director  of  industrial  devel- 
opment and  latiT  serretary  of  the  Dal- 
l.TS  Chamber  of  Commerce.  Here  his 
activities  included  such  matters  as  city 
j.l.-iiiiinii:,  hulking,  open  shop  agree- 
nii  ii'  .  tiitn  r' iiloms  pri'vpntion,  the  Boy 
.""'roll's  of  AriK-nia  and  the  Dallas  char- 
ities. He  assisted  also  in  organizing 
chambers  of  commerce  in  several  other 
Texas  cities. 


Will  Not  Buy  Out  Superior  Water, 
Light  &  Power  Co.  Now 

At  a  recent  popular  election  the  vot- 
ers of  Superior,  Wis.,  rejected  the  offer 
of  the  Superior  Water,  Light  &  Power 
Co..  to  sell  its  property  to  the  city  for 
$3,115,000  plus  certain  additional  al- 
lowances. Condemnation  proceedings 
were  started  by  the  city  several  years 
ago.  A  few  months  ago  the  company 
offered  to  sell  out  on  the  terms  stated 
above.  W.  C.  Lounsbury,  general  man- 
ager of  the  company,  informs  Engineer- 
ing News-Record  that  "the  whole  ques- 
tion is  involved  and  this  action  by  the 
voters  may  or  may  not  mean  that  the 
agitation  for  municipal  ownership  is 
over." 

Trips  to  Water  and  Sewage  Works 
for  Civil  Engineers 

In  connection  with  the  annual  con- 
vention of  the  American  Society  of 
Civil  Engineers  to  be  held  at  Ports- 
mouth, N.  H.,  June  21-22,  trips  of  in- 
spection to  Xew  England  water-works 
and  sewage-treatment  plants  are  being 
arranged  by  Harrison  P.  Eddy,  of  Met- 
calf  &  Eddy,  consulting  engineers,  Bos- 
ton. These  trips  will  be  by  automo- 
bile and  are  planned  to  take  place  prior 
to  the  convention  on  June  19  and  20 
without  interfering  with  the  convention 
program.  Members  of  the  society  are 
requested  to  inform  Mr.  Eddy  of  their 
desire  to  visit  any  or  all  of  the  fol- 
lowing works:  Sewage-treatment 
plants  at  Worcester,  Marlborough,  Clin- 
ton, Fitchburg  and  Boston,  and  water 
works  at  Boston,  Cambridge  and 
Lowell. 


New  Jersey  To  Study  Trans- 
Hudson  Passenger  Situation 

An  unpaid  commission  of  .seven  mem- 
bers to  report  on  a  comprehensive  plan 
of  "rapid  passenger  transit  between  the 
several  communities  in  the  counties  of 
Bergen,  Essex,  Hudson.  Middlesex, 
Morris,  Passaic  and  Union,  as  well  as 
between  such  communities  and  the  City 
of  New  York,"  has  been  appointed  by 
the  Governor  of  Xew  Jersey  in  accord- 
ance with  an  act  of  the  1922  legislature 
of  that  state.  The  commission  has 
selected  as  chairman  Bertram  H.  Saun- 
ders, who  is  also  chairman  of  the  Pat- 
erson  City  Plan  Commission,  and  as 
secretary  Herbert  S.  Swan  of  Glen 
Ridge,  a  city  planning  consultant  with 
offices  at  15  Park  Row,  New  York  City. 

The  creation  of  this  commission  is 
the  outcome  of  the  Bi-State  Rapid 
Transit  Conference  held  at  Paterson 
on  Dec.  15  (Engineering  Mews-Record, 
Dec,  22,  1921,  p.  1037)  which  led  to 
the  formation  of  the  North  Jersey 
Rapid  Transit  Committee,  with  Mr. 
Saunders  as  chairman  and  Mr.  Swan 
as  .secretary.  This  committee  drafted 
the  act  already  mentioned — which  was 
pas.sed  unanimously  by  both  houses  of 
the  legislature. 

The  act  authorizes  the  commission 
to  "employ  such  professional  skill  and 
assistance  as  it  may  need  for  the 
effective  working  out  of  a  comprehen- 
sivo  and  adequate  plan  of  rapid  tran- 
sit." The  conimissioners  themselves 
arc  to  serve  without  compensation. 
The  art  carries  an  appropriation  of 
$5,000  t<>  be  paid  out  "of  any  moneys 
in  the  slate  treasury  not  otherwise 
appropriated." 
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lUinois  River  Flood  Highest 
on  Record 

Gage   Readings   Show   Stages   as   Much 

as  5  ft.  Higher  Than  Ever 

Before  Known 

Probably  the  biggest  flood  ever  expe- 
rienced on  the  Illinois  River  during 
modern  times  was  that  of  Apnl,  1922, 
which  exceeded  all  previous  flood 
heights.  Numerous  cities  and  great 
arets  of  agricultural  lands  were  flooded. 

In  the  accompanying  table  are  showB 
the  gage  readings  at  several  points,  all 
exceeding  those  of  any  previous  year 
in    which    readings    were    actuaUy    re- 


NEWS-RECORD 


Vcl.  88,  No.  19 


flood  at  several  points  are  given  in 
the  accompanying  diagram  furnished  by 
M  G  Barnes,  chief  engineer  of  the 
State  Waterway  Division  and  based  on 
the  figures  of  the  U.  S.  Geological 
Survey.  A  profile  of  the  1916  flood  was 
given  in  Engineering  News,  March  ^.6, 
1916,  p.  550.  . 

Strenuous  work  was  done  in  en- 
deavoring to  save  the  levees  of  the 
twenty-eight  drainage  districts  along 
the  river  But  breaks  occurred  caus- 
ing the  flooding  of  twelve  districts 
aggregating  72,800  acres,  the  estimated 
dfmage  being  $2,870,000.  At  the  other 
districts  the  levees  held,  protecting 
112,500    acres,    but    flood    damages    in 


;;:^nATA  ..T  stations  ABOW,  and  below  PEORIA,  ILL.    .«2  AND  ,90. 


Station 

Peru ■    ■ 

Henry 

Peoria 

Havana 

BeardstowTl 

Pearl 

►  These  readings  were  on 


Crest* 
Ft. 
23.8 
18.0 
24.8 
22,6 
25.1 
22.8 


1922 
D.Tte 
.\pril 

13 
15&16 
15 
20 
20 
20 


Condition   o 

April   26 

Ft. 

19 

14.9 
22.6 
21.7 
24.1 
21.4 


1904 
Crest 

Elev.** 
Ft. 

17  2 
23  0 
19.9 
20  0 
(1903-20,7) 


"O"  State 

Memphis  Data 

Ft. 


443.79 
435  82 
431.67 
427  25 
419  70 


dings  were  on  ^^^f^*^r^r:;^:^^^^i;^^i^  ^^1^.5^-^^ 
not  shown  in  this%eport.    Readings  ?^'  P/«' ^^^^j  °:  ofwees  along'^the  river  near  those  pomts. 

these  districts  are  estimated  at  $209,000. 
These  figures  are  based  on  estimated 
losses  of  all  crops  for  this  season  in 
the  flooded  districts.  The  Pekin- 
LaMarsh  district  of  3,500  acres  was 
protected  at  the  north  by  two  railway 
embankments  400-ft.  apart,  but  the 
outer  and  older  one  gave  way  as  a 
resu't  of  seepage  and  the  rush  of  water 
carried  away  the  other  bank. 


corded.  It  will  be  noted  that  at  Beards- 
town,  the  stage  was  5.1  ft.  higher  than 
in  1904,  while  at  Havana  the  excess 
was  only  2.7  ft.  This  condition  was 
caused  by  heavy  and  long  continued 
rains  on  the  drainage  area  of  the 
Sangamon  River.  The  tabulation  was 
made  by  the  Elliott  &  Harman  Engi- 
neering Co.,  Peoria,  111. 

Profiles  of  the  rise  and  fall   of  the 
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State  Sanitary  Engineers  Will 
Meet  in  Washington,  D.  C. 

The  third  annual  conference  of  sUte 
sanitary  engineers  will  be  held  in 
Washington,  D.  C.,  at  the  Department 
of  the  Interior  Building  on  May  17  and 
18  concurrently  with  the  annual  con- 
ference of  state  and  territorial  health 
authorities  with  the  United  States  Pub- 
lic Health  Service.  The  program  is 
made  up  largely  of  committee  reports 
on  water  supply  and  water  purification, 
control  and  limitation  of  chlorination, 
milk  supply,  sewage  and  stream  pollu- 
tion. Remarks  of  Imhoff  tank  patents 
are  to  be  made  by  William  F.  Keohan, 
Washington  representative  of  the 
Chemical  Foundation.  Clarence  Marsh. 
New  York  City,  is  to  speak  on  the 
electrolytic  production  of  chlorine,  and 
E.  S.  Tisdale,  Charleston,  W.  Va.,  will 
talk  on  educational  campaigns  for  bet- 
ter water  supplies. ^ 

City  Planning  Conference  to  Be 
Held  at  Springfield,  Mass. 

The   fourteenth    National    Conference 
on  City  Planning  is  to  be  held  at  Spring- 
field,   Mass.,    June    5-7,    in    conjunction 
with     the     annual     convention     of    the 
Massachusetts   Federation   of   Planning 
Boards.      Among    the    subjects    to    be 
presented   are   "The   Treatment   of  the 
River  Front,"  one  of   the  speakers  on 
which   will   be    Edward    H.    Bennett  of 
Chicago;  "City  Planning  in  Relation  to 
Transportation   and    Street  Traffic,     t. 
P.  Goodrich  of  the  Technical  Ad\nsory 
Corporation,  New  York  City,  and  D.  L. 
Turner,     chief     engineer.     New     York 
Transit  Commission,   and   "Methods   of 
Winning    Public    Support    for    a    City 
Planning    Program,"    S.    C.    Kingsley, 
director,  Welfare  Federation  of  Phila- 
delphia    :.nd     Dr.     Samuel     B.     Wood- 
ward, chairman,  City  Plan  (..ommittee, 
Worcester. 

Railroad  Gets  Time  Extension  on 
Branch-Line  Construction 

The  Salt  Lake  &  Denver  R.R.  has 
been  granted  an  extension  of  two  years 
in  which  to  start  construction  of  a  line 
into  the  Uinta  Basin,  Utah.  An  order 
to  this  effect  has  just  been  made  public 
bv  the  Utah  Public  Utilities  Commis- 
sion. Objection  to  this  extension  was 
made  bv  the  commercial  clubs  of  Vernal 
and  Myton,  Utah,  but  the  commission, 
believing  this  to  be  the  only  hope  this 
territorv  has  of  getting  railroad  facili- 
ties in  the  near  future,  and  recognizing 
the  efforts  and  time  spent  by  the  rail- 
road to  promote  this  particular  line, 
have  extended  the  time  lor  starting  con- 
struction to  Feb.  25,  1924. 

Rescind  Bids  for  $3,000,000  Public 
Improvements  in  Florida 

The  Hillsborough  County  .Commis- 
sioners at  Tampa  (Fla.)  rescinded  the 
proposed  opening  of  bids  April  24  on 
seventeen  road  projects,  a  bndge,  a 
seawall  and  a  fill  all  to  total  $3,000,000. 
Included  in  the  work  was  the  proposed 
Bavshore  drive  from  Tampa  to  Ballast 
Point,  similar  to  the  Havana  Malecon 
It  is  now  proposed  first  to  vote  and 
sell  the  bonds  and  then  readvertise, 
though  the  exact  procedure  is  still  in- 
defiite.  The  bids^^had  been  requested 
"subject  to  the  subsequent  voting  and 
sale  of  the  bonds." 
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Give  Transportation  Act  a  Fair 
Trial,  Say  Railroad  Men 

From  many  angles  the  railroad  prob- 
lem was  discussed  authoritatively  at 
an  all-day  meeting  of  the  Academy  of 
Political  Science  held  in  New  York 
April  28.  The  opinion  prevailed  that 
the  Transportation  Act  of  1920,  includ- 
ing the  establishment  of  the  Railroad 
Labor  Board,  has  not  yet  had  a  fair 
chance  to  prove  its  worth  and  that  it 
should  not  be  fundamentally  changed 
at  the  present  time. 

At  the  luncheon  session  attended  by 
nearly  600,  Henry  C  Wallace,  Secretary 
of  Agriculture,  declared  that  unless 
freight  rates  come  down  the  country 
will  be  confronted  by  profound  read- 
justments in  its  agricultural  and  in- 
dustrial activities.  Daniel  Willard,  pres- 
ident of  the  Baltimore  and  Ohio  R.R., 
urged  a  five-year  trial  of  the  Trans- 
portation Act  in  its  present  form.  He 
favored  that  portion  of  the  act  which 
provides  that  the  government  shall  take 
over  one-half  of  net  operating  income 
above  6  per  cent  and  questioned  the 
wisdom  of  any  legislation  to  prohibit 
strikes  by  railroad  employees.  Walker 
D.  Hines,  former  Director  General  of 
Railroads,  endorsed  Mr.  Willard's  plea 
on  behalf  of  the  Transportation  Act. 

At  the  morning  session  Prof.  Frank 
H.  Dixon,  of  Princeton  University,  ex- 
plained the  functions  and  policies  of  the 
Railroad  Labor  Board  and  W.  N.  Doak, 
vice-president  of  the  Brotherhood  of 
Railroad  Trainmen,  discussed  them 
from  the  viewpoint  of  the  employee. 
C.  B.  Heiserman,  general  counsel, 
Pennsylvania  R.R.,  and  Henry  T.  Hunt, 
former  member  of  the  board,  discussed 
them  from  the  railroad  and  public  an- 
gles with  special  reference  to  the  cur- 
rent controversy  between  the  Pennsyl- 
vania R.R.  and  the  shop  crafts.  At 
the  afternoon  session  Charles  R.  Hook, 
vice-president  and  general  manager  of 
the  American  Rolling  Mill  Co.,  explained 
the  effect  of  freight  rates  on  the  cost 
of  steel  making,  and  J.  D.  A.  Morrow, 
vice-president  of  the  National  Coal  As- 
sociation, showed  how  much  of  the  retail 
price  of  coal  goes  to  pay  for  trans- 
portation. Prof.  Wm.  J.  Cunningham, 
of  Har\'ard  University,  indicated  what 
the  railroads  might  do  to  render  max- 
imum service  while  R.  H.  Aishton,  pres- 
ident of  the  American  Railway  Associa- 
tion, told  what  they  are  now  doing  to 
increase  economy  and  efficiency. 

Samuel  McCune  Lindsay,  president 
of  the  board  of  trustees  of  the  Academy, 
presided  at  the  luncheon  session.  Prof. 
Henry  R.  Seager  of  Columbia  Univer- 
sity at  the  morning  session,  and  Albert 
Shaw,  editor  of  the  Review  of  Reviews, 
at  the  afternoon  session.  Information  as 
to  the  published  proceedings  and  future 
meetings  of  the  Academy  may  be  ob- 
Uined  from  the  Secretary,  Academy  of 
Political  Science.  Kent  Hall,  Columbia 
University,   New  York   City. 


Municipal  Improvements  Con- 
vention Date  Changed 

The  convention  committee  has  changed 
the  date  of  the  1922  convention  of  the 
American  Society  for  Municipal  Im- 
provements to  Oct.  1-6,  1922.  It  is  to 
be  held  in  Cleveland. 


French  Line  Starts  To  Electrify 

A  large  program  for  electrification 
of  about  2,000  miles  of  line  on  the  Paris 
■<•  Orleans  Ry.  is  to  he  commenced  this 
far  by  the  construction  of  three  power 
flants  and  the  line  equipment  of  the 
Paris-Vierzon  division.  Orders  for  200 
electric  locomotives  have  been  divided 
between  three  French  firms.  At  1914 
prices  the  cost  for  the  2,000  miles  was 
•itlmated  at  $94,000,000. 


New  Ohio  River  Bridge 
Built  in  274  Days 

Dedication  of  the  new  Ohio 
River  highway  bridge  at  Ironton, 
Ohio,  connecting  with  Russell,  Ky., 
marked  the  completion  of  con- 
struction in  274  days.  Work  on 
the  foundations  was  begun  by  the 
Dravo  Contracting  Co.  last  July, 
and  erection  of  the  superstructure 
steel  was  begun  in  the  fall  by  the 
Wisconsin  Bridge  &  Iron  Works, 
designers  of  and  contractors  for 
the  bridge.  The  bridge  has  a  main 
span  of  72.5  ft.,  this  being  the  cen- 
tral span  of  a  cantilever  structure 
1,425  ft.  long  between  anchor  piers. 
(See  "Engineering  News-Record," 
Oct.  1.3,  1921,  p.  613,  for  span 
diagram.) 

The  governors  of  Ohio,  West  Vir- 
ginia and  Kentucky,  as  well  as 
United  States  senators  and  a  large 
number  of  railway  officials  atten- 
ded the  dedication,  which  centered 
about  the  .state  line,  here  located 
along  the  low-water  line  on  the 
north  side  of  the  river,  as  fixed  at 
the  time  when  the  Northwest  Ter- 
ritory was  set  off  from  Virginia. 

The  cost  of  the  bridge  was  about 
$700,000.  Money  was  raised  locally, 
and  2.421  persons  hold  stock  in 
the  company.  The  bridge  will  be 
operated  on  a   toll  ba.sis. 


Reclamation  Act  Amended 

The  Senate  on  April  2  passed  a  bill 
already  approved  by  the  House  amend- 
ing the  U.  S.  Reclamation  Service  Act 
so  as  to  permit  the  federal  and  the 
state  governments  to  take  bonds  of 
irrigation  districts  as  a  substitute  for 
the  securities  of  the  individual  entry- 
men  heretofore  required.  The  Senate 
amendment  permits  federal  land  banks 
to  make  loans  on  irrigation  projects. 
This,  if  agreed  to  by  the  House,  will 
remove  the  inhibition  of  the  Farm  I>oan 
Act  against  loans  secured  by  irrigation 
projects. 


Court  of  Appeals  Decision 
on  Flal-Slab  Patent 

.Justice  Alschuler  .litting  with  .Jus- 
tices Baker  and  Evans,  United  States 
Circuit  Court  of  Appeals  for  the  Sev- 
enth District,  in  .January  affirmed  the 
decision  of  the  District  fourt  for  the 
Northern  District  of  Illinois,  Eastern 
Division,  that  U.  S.  patent  No.  1,005.- 
7.56  on  rcinforced-concrete  flat  slab 
hold  by  F.  F.  .Sinks,  was  invalid  in  so 
far  as  it  related  to  claims  2,  4,  fi, 
and  7.  This  was  in  the  case  of  the  Con- 
dron  Co.  against  the  Corrugated  Bar 
Co..  and  means  in  effect  that  the  upper 
court  has  held  that  the  so-called  Akmc 
systom  is  not  patentable.  The  lower 
court  decision  was  noted  in  Enginrer- 
Ivff  News-Record,  issue  of  May  1,  1919, 
p.  889. 


Urge  Three-Year  Federal- 
Aid  Road  Program 

Effort    Will    Be    Made    in    Senate    to 

Secure  Yearly   Appropriation  of 

$75,000,000 

(Washington  Correspondence) 

An  effort  will  be  made  in  the  Senate 
to  provide  for  a  three-year  road  build- 
ing program  rather  than  the  two-year 
program  prescribed  in  the  bill  which 
just  has  come  to  the  upper  chamber 
after  having  passed  the  House.  Thirty- 
four  of  the  state  legislatures  meet  next 
January  and  will  not  meet  again  until 
January,  1925.  It  is  held  to  be  essen- 
tial in  the  prevention  of  economic  loss 
in  organization  and  in  securing  maxi- 
mum efficiency  that  the  legislatures 
know  just  what  the  federal  government 
will  contribute  during  a  three-year 
period.  Since  the  states  during  the 
past  three  years  have  put  under  con- 
tract an  average  of  $82,000,000  federal 
funds  per  year,  there  is  verv  strong 
sentiment  in  favor  of  amending  a  bill 
in  the  Senate  so  as  to  make  it  provide 
$75,000,000  per  year  for  three  years. 

Section  4  of  the  bill  as  it  passed  the 
House  is  not  satisfactory  to  the  state 
highway  officials  and  W.  C.  Markham, 
their  representative  in  Washington,  has 
submitted  the  following  substitute  to 
the  Senate  committee: 

Sec.  4.  That  if  any  State,  for  a  period 
of  one  year  from  the  date  on  which  the 
Secretary  of  .\grirulturo  approves,  or  here- 
tofore has  approved,  a  project  statement 
■o'"  the  constniotion  of  any  road  project. 
.«hall  have  failed  to  commence  actual  build- 
mp  construction  on  such  project  or  if  con- 
tract for  the  construction  of  such  project 
shall  not  have  been  entered  into,  the  Secre- 
tary of  Agriculture  shall  require  such  State 
to  submit  a  project  statement,  or  state- 
ments, for  one  or  more  other  projects  to 
replace  such  project ;  and  if  said  State,  for 
a  period  of  60  days  from  receipt  of  notice 
from  the  Secretary  of  Agriculture  to  sub- 
mit such  other  project  statement,  or  state- 
ments, shall  not  have  submitted  the  same, 
then,  and  in  that  event,  the  Secretary  of 
Agriculture  shall  immediately  cancel  such 
project  and  reapportion  the  Federal  funds 
allotted  thereto  among  all  the  states  In  the 
same  manner  and  on  the  same  basis  as 
provided  by  the  Federal  Highway  Act  and 
all  acts  amendatory  thereof  or  supplemental 
thereto. 

For  $20,000  A  Mile 

An  effort  also  will  be  made  to  con- 
vince the  Senate  committee  that  the 
bill  pas.sed  by  the  House  should  be 
amended  so  as  to  continue  the  $20,000 
per  mile  maximum  which  may  be  con- 
tributed by  the  federal  government. 
The  House  reduced  the  maximum  from 
$20,000  per  mile  to  $12,.'')00  during  the 
first  year  and  $10,000  per  mile  there- 
after. The  state  highway  officials  be- 
lieve that  no  abuse  is  resulting  from 
the  $20,000  maximum,  with  the  type  of 
construction  left  to  the  judgment  of  the 
Secretary  of  Agriculture.  They  point 
out  that  tho  average  federal  aid  per 
mile  has  been  but  $7,415. 

Representative  Begg.  of  Ohio,  made 
strenuous  objection,  <iuring  the  con- 
sideration of  the  bill  in  the  House,  to  a 
maximum  as  high  as  $20,000  for  federal 
aid.  He  RUggeRte<l  that  a  $4,000  max- 
imum would  be  belter.  He  opposes  the 
whole  system  of  federal  aid,  however, 
and  declares  the  states  have  already 
surrendered  90  per  cent  of  their  police 
powers  sn  that  the  highways,  the  rail- 
roads, the  education  and  the  health  may 
be  nationalized.  He  presented,  some- 
what newly  garbed,  the  argument  that 
a  few  of  the  states  pay  most  of  ''le 
taxes  and,  as  n  result,  arc  being  taxc<d 
out  of  all  equity  for  road  construction. 
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Temporary  Sewage  Treatment 
Plant  for  Los  Angeles 

The  Los  Angeles  city  council  on 
April  24,  in  accordance  with  the  recom- 
mendation of  John  A.  Griffin,  city  en- 
gineer, appropriated  $153,000  from  the 
city's  reserve  fund  with  which  to  pur- 
chase 33  acres  of  land  on  Angeles 
Mesa  and  to  build  there,  pending  the 
construction  of  some  means  of  perma- 
nent disposal,  Imhoff  tanks  and  filters 
to  treat  the  raw  sewage  now  discharged 
into  Ballona  Creek  to  relieve  the  ocean- 
outfall  sewer.  (See  Engineering  News- 
Record,  Feb.  23,  p.  366,  March  2,  p. 
343,  April  13,  pp.  596  and  618.)  The 
Lx)s  Angeles  Community  Development 
Association,  with  the  unanimous  ap- 
proval of  the  city  council,  has  decided 
to  appoint  a  citizen's  committee  of 
fifteen  to  work  independent  of  other 
agencies  in  gathering  facts  as  to  the 
need  of  increased  sewage-disposal  fa- 
cilities and  the  relative  merits  and  costs 
of  the  various  methods  of  disposal 
which  have  been  suggested.  An  en- 
deavor is  to  be  made  to  unify  public 
opinion  on  a  definite  workable  sewage- 
disposal  program  so  that  there  will  be 
whole-hearted  support  at  the  time  when 
the  voters  are  asked  for  the  fourth  time 
to  vote  bonds  for  additional  and  im- 
proved means  of  sewage  disposal. 


Defense  Wins  Strong  Point 
in  Cement  Trial 

iContinued  from  p.   802) 

Judge  Knox  also  instructed  the  jury 
to  return  a  verdict  in  favor  of  the 
Allentown  Portland  Cement  Co.  of  New 
Jersey,  a  defunct  oi-ganization.  The  in- 
dictment named  this  company  through 
error,  the  Pennsylvania  company  by 
the  same  name  having  been  the  com- 
pany the  indictment  should  have 
named.  However,  the  Allentown  com- 
pany of  Pennsylvania  is  still  repre- 
sented in  the  trial  by  one  of  its  officers, 
who  is  an  individual  defendant. 

Beside  the  motion  to  quash  the  in- 
dictment and  to  dismiss  the  first  count 
becausa  of  lack  of  evidence  and  the 
second  because  the  statute  of  limita- 
tions barred  it,  the  defense  sought  to 
have  striken  from  the  records  certain 
testimony  of  government  witnesses.  It 
sought  to  have  stricken  out  all  of  the 
testimony  of  Mary  Kavanagh,  a  former 
employee  of  the  Atlas  Portland  Cement 
Co.  However,  the  court  ruled  that  only 
a  minor  part  of  her  testimony  be 
stricken  out.  The  attempt  of  the  de- 
fense to  relieve  certain  defendants 
from  the  indictment  because  of  their 
apparent  lack  of  connection  with  any 
of  the  proceedings  of  the  protective 
association  was  of  no  avail. 

The  government  finished  its  case  on 
Thursday  of  last  week,  having  intro- 
duced exactly  800  exhibits.  Testimony 
and  documentary  evidence  introduced 
by  the  government  consumed  some 
4,000  pages  of  printed  record.  The  gov- 
ernment's case  occupied  in  time  four 
weeks  and  one  day. 

The  defense  opened  its  case  on  Tues- 
day morning  of  this  week  by  the  ex- 
hibition of  moving  pictures,  accom- 
inied  by  a  lecture,  on  the  manufac- 
ture of  Portland  cement.  The  lecture 
was  given  by  H,  Bruekman,  president 
of  the  International  Cement  Co.,  who 
was  the  defense's  first  witness. 

It  is  probable  that  the  defense  case 
will  consume  at  least  three  weeks. 


A.S.T.M.  Program  Announced 

The  American  Society  for  Testing 
Materials  has  issued  a  provisional 
program  for  the  twenty-fifth  annual 
meeting  which  will  take  place  at 
the  Chalfonte-Haddon  Hall,  Atlantic 
City,  N.  J.,  June  26-30.  By  far  the 
largest  number  of  items  ever  included 
on  one  of  its  programs  are  noted,  the 
number  running  up  to  eighty.  There 
are  to  be  twelve  sessions,  two  of  them 
in  duplicate  with  simultaneous  meet- 
ings on  subjects  which  are  assumed  not 
to  have  interest  to  the  same  members. 

Monday,  June  26,  is  devoted  to  com- 
mittee meetings,  and  the  sessions  open 
Tuesday  morning.  Following  is  the 
program:  Tuesday  morning,  non-fer- 
rous metals,  metallography  and  corro- 
sion; afternoon,  viTought,  cast  and  mal- 
leable iron;  evening,  presidential  ad- 
dress, report  of  administrative  com- 
mittee, informal  dance  and  smoker. 
Wednesday  morning,  steel;  afternoon, 
committee  meetings;  evening,  syrnpo- 
sium  on  impact  testing  of  materials. 
Thursday  morning,  fatigue  of  metals, 
methods  of  testing  and  nomenclature; 
afternoon,  coal,  coke,  timber  and  ship- 
ping containers;  evening,  simultaneous 
sessions  on  (a)  concrete  aggregates, 
road  materials  and  waterproofing;  (b) 
preservative  coatings.  Friday  morn- 
ing, simultaneous  sessions  on  (a)  lime, 
gypsum,  and  ceramics;  (b)  petroleum 
products,  insulating  materials,  textiles, 
and  rubber;  afternoon,  recreation  pe- 
riod, golf  and  tennis  tournaments;  eve- 
ning, final  session  on  cement  and  con- 
crete. The  secretary  of  the  society  is 
C.  L.  Warwick,  1315  Spruce  St.,  Phila- 
delphia. 

Road  Builders  Meeting  May  15 

The  annual  meeting  and  election  of 
officers  of  the  American  Road  Builders 
Association  vrill  take  place  May  15  at 
the  Automobile  Club  of  America,  New 
York  City.  The  meeting  of  members 
of  the  association  is  scheduled  for  3 
p.m.  following  a  meeting  at  10  a.m.  of 
the  board  of  directors.  At  6:30  p.m. 
the  annual  dinner  will  be  held,  after 
which  the  program  provides  for  a  re- 
port on  the  election  results,  and 
addresses  by  the  retiring  and  the  new 
presidents. 


Engineering  Societies 


Further  Report  on  Palm 
Beach  Bridge 

(,Continucd  from    p.   SOS) 

Two  of  the  arches,  it  is  said  in  the 
report,  are  found  considerably  out  of 
correct  position.  The  concrete  pushed 
the  pier  or  skewback  forms  out  of  shape 
and  out  of  position,  and  the  arches  then 
were  poured  apparently  to  fit  the  in- 
correct arches  or  skewbacks.  In  turn, 
the  spandrel  wall  forms  were  built  to 
fit  the  arches. 

No  grounds  were  found  by  the  engi 
neers  for  believing  that  any  settlement 
of  the  bed  rock  under  the  piers  had 
occurred.  "The  defects  of  the  piers, 
together  with  the  improper  method  of 
placing  the  spandrel  filling  would  fully 
account  for  the  accident  which  oc- 
curred. It  is  possible  also  that  some  of 
the  fallen  arches  may  have  been  con- 
structed in  improper  positions."  The 
engineers  also  report  that  they  have 
verified  the  design,  plans  and  specifica- 
tions and  found  them  adequate. 


Calendar 


Annual   Meetings 


NATIONAL  FIRE  PROTECTION  AS- 
SOCIATION. Boston.  Mass.  ;  An- 
nual Meeting,  Atlantic  City.  May 
9-11. 

N.ATIONAL  HIGHWAY  TRAFFIC 
ASSOCIATION,  New  York  City ; 
Annual  Meeting,  New  York  City, 
May    12. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  City;  An- 
nual Convention,  Philadelphia, 
May  15-19. 

AMERICAN  ASSOCI.ATION  OP  EN- 
GINEERS, Chicago;  Annual  Con- 
vention, Salt  Lake  City,  Utah, 
June   5-7. 

NATIONAL  CONFERENCE  ON  CITY 
PLANNING.  Boston.  Mass.  ;  .Vn- 
nual  Meeting,  Springfield,  Mass., 
June  5-7. 

AMERICAN  SOCIETY  OF  CI\'IL 
ENGINEERS,  New  York ;  Annual 
Convention,  Portsmouth,  N.  H., 
June  21-22. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION, University  of  Pittsburgh  ; 
Annual  Convention,  L^niversity  of 
Illinois.    June    20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia  ; 
.Annual  Meeting,  Atlantic  City, 
X.  J,,  June   26-30. 


The  Milwaukee  Chapter,  A.A.E.,  has 

elected  officers  as  follows:  President, 
Ralph  M.  Kibbe;  vice-president,  H.  L. 
Foster;  directors,  John  A.  Harrington 
and  J.  A.  B.  Tompkins. 

The  Jamestown  Engineering  Society 

has  elected  the  following  officers: 
President,  W.  J.  KTiauer;  vice-president, 
L.  L.  Graham;  secretary,  Archie  W. 
Roberts;  treasurer,  Francis  Irvine. 

The  St.  Joseph  Valley  (Ind.)  Chap- 
ter, A.  A.  E.  has  elected  the  following 
officers  for  the  year:  President,  H  C. 
Weaver;  vice-president,  J.  L.  Stevens; 
secretary-treasurer,  E.  R.  Austin. 


Personal  Notes 


W.  N.  Ryerson,  for  several  years 
manager  of  the  Great  Northern  Power 
Co.  at  Duluth,  has  resigned  to  become 
secretary  of  the  Duluth  Chamber  of 
Commerce. 

E.  S.  Smith,  superintendent  of 
public  works,  department  of  highways, 
Ohio,  has.  resigned  because  of  ill  health. 
His  successor  has  not  yet  been  appointed. 

C.  G.  Trowbridge,  city  engineer 
and  superintendent  of  construction, 
Decatur,  Ga.,  has  resigned  to  engage  in 
engineering  work  with  the  St.  Simons 
Island  Investment  Co. 

P.  J.  HuRTGEN  has  been  ap- 
pointed city  engineer  of  Kenosha,  Wis., 
succeeding  B.  C.  Brennan,  resigned. 

C.  U.  Smith  has  been  appointed 
district  engineer  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  with  headquar- 
ters at  Milwaukee,  Wis.  He  succeeds 
O.  H.  Frick,  who  has  been  promoted. 
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W  .  L  .  L  O  Z  I  E  R  ,  of  Rochester, 
N.  Y.,  has  been  appointed  engineer  in 
charge  of  public  improvements,  Seneca 
Falls,  N.  Y. 

Charles  Mater,  resident  en- 
gineer on  the  construction  of  the  Pearl 
Street  bridge,  Grand  Rapids,  Mich., 
has  resigned  to  accept  another  position. 
A.  E.  W  H  1  T  L  0  c  K,  one  of  the  staff  of 
the  Westcott  Engineering  Co.,  will 
succeed  him. 


Business  Notes 


A.  R  E  N  N  0  L  D  s,  formerly  with  the 
Equipment  Corporation  of  America, 
announces  the  organization  of  the 
Ren  N  OLDS  Equipment  Co., 
with  offices  in  the  Lumber  Exchange 
Bldg.,  Chicago.  The  Rennolds  company 
will  handle  a  complete  line  of  con- 
T  .      „  ,_   •  ,         tractors'     equipment     and      will      buy 

James    A.     Mortl  and     bridge    shghtly-used  machinery  to  rebuild,  sell 
engineer  for  the  Florida  State  Highway    or  rent. 


surface  are  struck  twice  with  this  tool, 
and  considerable  of  the  surplus  water  is 
brought  to  the  surface.  The  spader 
blade  is  adjustable  as  a  whole  as  to 
depth  of  stroke,  and  by  separate  ad- 
justments of  the  drive"  bolts  can  be 
varied  in  contour. 

The  tamper,  a  4  in.  channel  mounted 
with  flanges  up,  is  hung  from  the  rear 


C.  E.  Rice,  city  engineer,  Wooster, 
Ohio,  has  resigned,  effective  May  1. 


Department,  has  resigned  to  open  a 
private  office  in  Tallahassee,  Fla.,  as 
a  consulting  engineer  specializing  in 
bridge  design  and  construction. 

James    E.    Sellers,    assistant 
eng:ineer    of    the    Verde    River    Water 


The  Contractors  Trading 
Co.,  New  York,  is  to  take  over  the 
sale  of  the  building  construction  equip- 
ment of  the  L  a  K  E  w  0  o  D  Engi- 
neering Co.  only  in  the  New  York 
territory;  roughly  speaking  the  eastern 


Project,    Phoenix,    Ariz.,    has    resigned  half  of  the  State"  of  New  York  anil  the 

and    has   gone    to   Chicago    for    special  northern  half  of  the  State  of  New  Jer 

investigation  work  in  connection  with  a  sey.     It  will  not  have  charge  of  all  the 

report  of   the   Colorado    Flood   Control  sales   territorv   of   the    Lakewood   com 

which    he    is    completing    for    Chicago  pany  as  migh"t  have  been  inferred  from 


ends  of  the  rocker,  and  has  an  alternate 
motion  with  that  of  the  spader.  It  has 
a  tamping  and  pressing  action  and  its 
effect  is  over  a  greater  area,  but  not  as 
deep  as  that  of  the  spader.     The  result 


interests.      Before    he   assumed   charge     the  "note  in  the  issue  of  May  4,  p.  755.     °^  ^^}^  action  is  to  fill  all  surface  and 


of  the  design  and  construction  of  the 
Verde  River  Project  he  was  senior 
highway  engineer  with  the  Arizona 
State  Highway  Department. 

A.  W.  Graham,  chief  engineer  of 
the  Missouri  State  Highway  Depart- 
ment, has  resigned,  effective  May  1, 
and  his  assistant  C.  W.  Brown  is  acting 
in  his  place  until  a  permanent  appoint- 
ment can  be  made. 

Leslie  H.  Balknap,  deputy 
state  highway  commissioner,  Lansing, 
Mich.,  has  resigned  and  will  be  suc- 
ceeded by  G.  C.  Dillman,  an  engineer 
in  the  department  of  maintenance. 

E.  A.  Van  Deusen  has  resigned 
his  position  with  the  New  England 
Power  Co.  to  become  assistant  hydraulic 


Equipment  and 
Materials 

New  Concrete  Road  Tamper 

A  concrete-road  finishing  machine 
which  performs  several  operations  si- 
multaneously and  finishes  the  slab  by 
passing  over  it  once  has  been  developed 
and  tried  out  by  the  Dunn  Road  Ma- 
chinery Co.,  Conneaut,  Ohio.  Briefly 
the  machine  consists  of  a  carriage  which 
travels  on  the  side  forms  and  carries 
the  power  unit   and   operating  mecha- 

„„. „_ ^„. nism.     It   is   propelled   by   winding   up 

and  structuraTengineer  with  "the  Unfted    5,/^3ble  anchored  ahead  or  to  the  rear. 


interior  voids  with  mortar,  and  at  the 
same  time  press  out  practically  all 
of  the  remaining  water,  leaving  the 
surface  in  an  almost  finished  condition, 
and  true  to  contour.  This  member  has 
adjustment  similar  to  that  of  a  spader, 
both  as  to  length  of  stroke  and  con- 
tour. 

Tilting  Dipper  for  Dredges 

A  dredge  dipper  which  discharges 
by  tilting  forward  so  as  to  tip  out  its 
load  instead  of  dropping  it  through  the 
bottom  of  the  bucket,  is  being  marketed 
by  the  Bay  City  Dredge  Works,  Bay 
City,  Mich.  This  new  dipper  has  been 
used   on    drainage  work    in   Wisconsin 


Hudson  Electric  Corp.,  Poughkeepsie, 
N.  Y.  He  was  at  one  time  engineer 
with  the  Southern  Power  Co.,  N.  C.,  and 
later  with  the  Fargo  Engineering  Co., 
Jackson,  Mich. 

Major  William  A.  Mit- 
chell, Corps  of  Engineers  U.  S. 
Army,  has  been  confirmed  by  the  Senate 
to  be  professor  of  civil  and  military 
engineering  at  the  United  States  Mil- 
itary Academy,  West  Point,  N.  Y. 

H.  P.  Borden,  late  member  of 
the  Board  of  Engineers  of  the  Quebec 
Bridge,  and  former  consulting  engi- 
neer to  the  Department  of  Railways 
and  Canals  of  the  Canadian  Govern- 
ment, has  opened  a  consulting  office  in 
Ottawa.  Mr.  Borden  will  specialize 
in  bridge.s  and  structures,  both  steel 
and  concrete,  and  in  reports,  inspec- 
tions, estimates  and  investigations. 
Mr.  Borden  has  had  wide  experience 
in  bridge  engineering  practice.  After 
graduation  from  Mcdill  University,  he 
was  assistant  engineer  in  the  bridge  de- 
partment fo  the  Canadian  Pacific  Ry. 
He  then  became  assistant  chief  engi- 
neer in  the  structural  department  of 
the  Montreal  works  of  the  American 
Locomotive  Co.  Later,  he  was  made 
rtructural  engineer  of  the  Canadian 
Pacific  Ry.  In  U»0«,  he  became  asaist- 
•nt  engineer,  Board  of  Engineers  of  the 
Quebec  Bridge,  being  appointed  a  mem- 
ber of  the  board  early  in  1916  upon  the 
death  of  C.  C.  Schneider. 


The  operator  rides  on  the  machine. 

An  auxiliary  strike-off  pushes  the 
surplus  material  ahead  and  smooths  the 
slab  off  about  2-in.  high.  Behind  conies 
the  main  strike-off  or  clearing  tamjier 
which  has  a  slow  vertical  movement 
to  press  down  the  surface  stone.  Then 
come  in  order  a  spader,  a  tamper,  and 
a  finishing  belt.  In  case  reinforcement 
is  u.sed  a  sub-strike-off  is  attache<i 
ahead  of  the  auxiliary  strike-off.  The 
clearing  tamper,  spader  and  finishing 
tamper  have  special  purposes  and  ac- 
tion  as   follows: 

The  clearing  tamper  has  a  vertical 
movement,  with  a  long  stroke  and  runs 
at  a  comparatively  slow  speed,  a  ratio 
of  1:3  with  the  other  tamping  mem- 
bers. Its  action  is  such  that  all  large 
pieces  of  aggregate  are  pressed  down 
a  little  below  the  finished  surface,  as 
its  stroke  is  adjustable,  but  without 
variation  when  set;  the  distance  below 
the  surface  that  it  will  drive  the  large 
pieces  can  be  predetermined.  The  re- 
.sult  of  this  action  is  such  that  the  con- 
crete is  pressed  or  sr|uec7.p<l  into  a 
dense  mass,  but  without  separating  the 
coarse  from   the  fine  material. 

The- spader  is  a  blade  il  in,  thick,  and 
is  hung  from  the  ends  of  five  eccentric 
driven  rocker  anns.  Its  speed  Is  12fi 
strokes  per  minute,  which  is  of  such 
relation  U>  the  forward  movement  of 
the  machine  that  the  area  of  the  con- 
crete touched  at  each  stroke  overlaps 
that  touched  by  the  preceding  stroke. 
In  consequence  all  portions  of  the  road 


and  Minnesota  and,  it  is  stated,  will 
handle  any  material  but  is  particularly 
successful  in  handling  sticky  soil  or 
soil  containing  boulders  or  roots  diffi- 
cult to  drop  through  the  regulation  bot 
tom-discharging  dii)per.  The  dipper  is 
made  in  capacities  of  from  J  cu.yd.  to 
2  cu.yd. 

Out-of-1  he-Ordinary 

Trade  Publications 

The  KoKMRiNG  Co.  of  Milwau- 
kee has  issued  a  small  booklet  written 
by  I'hilip  Koehring  of  the  company 
entitled  "Built  To  Endure."  It  is  most 
attractively  illuHtrnted  in  color  sketches. 
The  srhenii-  of  the  lir)ok  is  to  compare 
on  opposite  pages  ancient  and  modern 
structures  of  somewhat  similar  natures, 
such,  for  instance,  as  the  Acropolis  at 
Athens  with  the  Bush  Terminal;  the 
Coliseum  at  Rome  with  the  New  York 
Yankees'  stadium;  the  Roman  viaduct 
at  Nimes  with  the  Tunkhannock  via- 
duct. AH  of  the  modern  structures  arc 
of  concrete. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Contracts  for  First  Quarter  of  1922  Promise 
Active  Summer  Construction 

All  Construction  Exceeds  $700,000,000— Residential  $250,000,000— 
Contracts  of  Last  Six  Months  $1,360,000,000 

Volume  of  summer  construction   can  value  of  the  jobs  reported.    Thus,  engi- 

be    fairly    gaged    by    the    number    and  neering  construction  already  signed  up 

value  of  contracts  awarded  in  the  first  and  mostly  underway  exceeds  |460,000.- 

quarter  of  this  year.     Seventeen  hun-  000  in  the  United  States   (about  $50,- 


TABLE  I— 

VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  IN  JANUARY,  FEBRUARY 

AND    MARCH,    1922 

Waterworks 

Bridges  .  .  . 
Excav.    and 

dredging . 
Streets  and 

roads  ... 
Industrii:! 

works... . 
Buildings. .. 
Fed.  Gov't. 

New 
England 
$15,000 
32,000 
220,000 

Middle 
Atlantic 

$734,000 
2,453,000 
2,165,000 

Southern 

$341,000 
809,000 
963,000 

Middle 

West 

$888,000 

3,503,000 

572,000 

West  of  Miss 

$1,014,000 

894,000 

1,009,000 

Western 

$550,000 
342,383 
297,000 

Total 

$3,542,000 
8,033.383 
5,226,000 

68,000 
1,163,000 

25,000 
10,504,000 

329,000 
20,293,000 

108,000 
11,500,000 

531,000 
9,689,000 

294,000 
9,994,000 

1,355,000 
63,145,000 

4,905,000 
8,776,000 

41,500 
423,000 

9,811,000 
54,433,000 

6,013.000 
23,530,000 

109,668,000 

13,150,000 
6,113,000 

962.000 
215,800 

7,493,000 
41,708,000 

47,000 
914,810 

$66,733,810 

2,425,000 
15,415,000 

2,938,000 
19,304,000 

2.252.000 
2,408,000 

40,722,000 
145,749,000 

9.315,500 

Miscel 

3,460,460 
$34,437,460 

30,952,070 

Total... 

$15,645,500  $ 

$43,175,800 

$38,379,383 

$308,039,953 

dred  sixty-nine  important  engineering 
contracts  were  let  in  the  United  States 
from  Jan.  1  to  Apr.  1,  valued  at  $308,- 
040,000 — over  $100,000,000  heavier  than 
in  the  same  period  of  1921,  and  about 
$160,000,000  more  than  in  the  first 
quarter  of  1913.  These  figures  and 
those  in  Table  1  are  compiled  from  Con- 
struction News,  where  minimum  pro- 
jects reach  $25,000  each  on  public  work 
and  $150,000  in  the  case  of  commercial 
iDuildings.  Residential  building  is  not 
included,  but  is  listed  separately  in 
Table  II  (F.  W.  Dodge  figures)  for  the 
Northeastern  quarter  of  the  United 
States.  Geographic  distribution  of  con- 
tracts let,  as  reported  by  Engineering 
News-Record,  is  shown  in  the  map  and 
in  Construction  News,  p.  239. 

Smaller  engineering  construction  con- 
tracts (jobs  worth  less  than  the  mini- 
mum reported  in  Construction  News) 
will  easily  aggregate  50  per  cent  of  the 


000,000  for  Canada).  At  least  a  quarter 
of  a  million  dollars  worth  of  residential 
construction  was  placed  under  contract 
in   the   first   quarter.     Total   contracts 


TABLE  II— RESIDENTIAL  CONTRACTS  LET, 

FIRST    QUARTER.    1922 

District  Value 

Boston $9,578,300 

New  York 55,908,300 

Philadelphia 20, 1 78,800 

Pittsburgh 13,076,600 

Chicago 22,038, 1 00 

Minneapolis 1,786,200 

Total $122,566,300 


for  the  first  quarter  therefore  exceed 
$700,000,000.  It  must  also  be  borne  in 
mind  that  total  contracts  placed  in  the 
last  quarter  of  1921  reached  $650,000,- 
000.  Probably  one  billion  dollars'  worth 
of  construction  is  now  under  way. 


DISTRIBUTION   OF  IMPORTANT  CONTRACTS    FOR   FIRST    QUARTE7R,    1922 


Sixth  Week  of  Coal  Strike 
Brings  No  Solution 

Stocks    Outlast    Elarly    Estimates — No 

Solution  Adequate  that  Fails 

to  Stabilize  Industry 

The  outstanding  feature  of  the  coal 
strike  now  approaching  the  end  of  its 
sixth  week  is  the  utter  indifference  of 
the  public,  which,  as  time  rolls  on,  ap- 
pears to  increase  rather  than  to  break 
down.  When  the  strike  began  it  was 
estimated  that  anthracite  stocks  would 
be  adequate  for  six  to  seven  weeks. 
Since  then  the  miners  and  operators 
have  been  in  conference  off  and  on  but 
no  conclusions  have  been  announced. 
Anthracite  production  has  been  prac- 
tically zero,  but  no  one  appears  to  be 
in  the  least  alarmed  over  the  possibil- 
ity of  immediate  shortage. 

Bituminous  stocks,  it  was  estimated, 
would,  be  good  for  not  less  than  two 
months.  The  miners  figured  that  pro- 
duction during  the  strike  would  not 
run  more  than  3,500,000  tons  per  week, 
while  the  non-union  operators  counted 
on  5,000,000  to  6,000,000  tons  per  week 
The  fact  is  that  weekly  production  hov- 
ers about  4,000,000  tons,  which  are 
supplemented  by  another  4,000,000  tons 
dravm  from  consumer  stocks. 

Immediately  after  the  strike  was 
called  it  began  to  make  inroads  on  the 
non-union  forces  and  today  it  is  esti- 
mated that  in  central  and  western 
Pennsylvania  alone  more  than  60,000 
non-union  miners  are  out.  Despite 
this,  the  opinion  prevails  that  lack  of 
demand  controls  the  output  of  the  non- 
union mines  and  that  if  there  were  a 
market  for  it  more  coal  could  be  pro- 
duced. 

Russell  Sage  Investigation 

An  investigation  by  the  Russell  Sage 
Foundation  has  disclosed  that  during 
the  thirty  years  from  1890  through 
1921  the  bituminous  mines  have  been 
open  for  work  on  an  average  of  only 
214  days  per  year.  Based  on  a  work- 
ing year  of  304  days,  this  means  a 
loss  of  90  working  days,  of  which  37 
per  cent  has  been  due  to  overdevelop- 
ment of  the  mines,  which  have  a  capac- 
ity of  700,000,000  to  900,000,000  tons 
annually  to  meet  a  demand  of  only 
500,000,000  tons.  Seasonal  variation 
in  demand  is  said  to  account  for  47 
per  cent  of  the   lost  time. 

It  is  generally  recognized  that  rad- 
ical readjustment  is  necessary  if  the 
industry  is  to  be  established  on  a  stable 
basis  and  plans  to  accomplish  this 
range  all  the  way  from  government 
ownership  to  regional  grouping  of  mine 
properties  under  private  ownership, 
with  standardized  prices  for  the  vari- 
ous sections  of  the  country.  Recent 
reports  from  Washington  indicate  that 
the  President  and  his  advisors  are  at 
work  on  the  problem  but  no  informa- 
tion is  available  as  to  the  direction  or 
progress  of  their  thought  e.xcept  the 
intimation  that  they  do  not  contem- 
plate federal  supervision.  All  things 
considered,  it  is  probable  that  before 
June  1  conditions  will  demand  some 
solution  that  will  effect  a  prompt  re- 
sumption of  work  in  the  mines. 
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Unfilled  Steel  Tonnage  Gains — Brick  Stocks  Shortening — 
Growing  Lumber  Mill  Shortage  in  Northwest 


"Ups"  Balance  the  "Downs"      Production  and  Materials  Stocks  in  Ten  Cities 

Is  the  Market  Turning? — Construction 

73   Per   Cent   Heavier   Than   a 

Year  Ago 

Looking  over  the  News-Record's 
monthly  prices  in  the  May  4  issue  one 
is  rather  startled  by  the  numerous 
black-face  figures.  Bold-face  type 
means  higher  prices.  Light  rails  are 
higher  by  $1  a  ton.  Cast-iron  pipe 
costs  more  in  New  York,  Birmingham, 
Chicago  and  San  Francisco  than  a 
month  ago.  Steel  is  recovering.  Re- 
inforcing bars  are  up  in  Pittsburgh, 
New  York  and  Chicago.  It  won't  be 
very  long  before  Dallas  and  the  Coast 
will  reflect  the  new  thrust.  Prices  of 
structural  shapes  are  climbing.  So 
with  rivets.  Steel  sheets  distinctly  up. 
Lumber  fairly  steady,  but  a  little  down- 
ward. 

By  and  large,  prices  are  either  hold- 
ing their  own  or  actually  stiffening. 
Declines  are  fugitive:  Sewer  pipe 
cheaper  in  St.  Louis,  sand  and  gravel 
down  in  Chicago,  cement  one  cent  lower 


Steel — Unfilled  steel  tonnage  on  the 
books  of  the  United  States  Steel  Cor- 
poration on  Mar.  31,  1922,  aggregated 
4,494,148  tons.  Owing  to  developments 
in  the  coal  strike  this  tonnage  will  be 
supplemented  by  an  estimated  gain  of 
.500,000  tons,  making  the  total  unfilled 
orders  for  the  month  ending  Apr.  30, 
1922  amount  to  about  4,994,148  tons. 
Production  increased  about  2  per  cent 
of  capacity  in  the  Corporation's  plants, 
during  the  week  ending  May  6,  bringing 
the  output  rate  to  about  73  per  cent  as 
compared  with  70  per  cent,  for  both  the 
independents  and  the  Corporation,  on 
Apr.  26,  1922.  Total  pig  iron  produc- 
tion increased  over  36,000  tons  above 
March. 

Cement  —  United  States  Geological 
Survey  shows  cement  production  6,685,- 
000  bbl.  for  March,  1922;  an  increase  of 


construction  materials  low,  but  dealers 
have  sufficient  stocks  to  meet  all  normal 
demands  except  in  the  case  of  brick. 
Manufacturers  expect,  by  rushing  pro- 
duction, to  ship  the  first  new  brick  into 
New  York  by  June  1,  unless  prevented 
by  further  developments  in  the  coal 
strike  or  the  brickmakers  strike. 

Chicago — Brick  deliveries  being  made 
at  a  rate  about  four-fifths  of  production 
capacity.  Sand  and  gravel  stocks  over 
200,000  cu.  yd.  Activity  in  sewer  pipe 
demand  in  outlying  districts.  Expanded 
metal  lath  stocks  low;  deliveries  take  3 
to  4  weeks. 

Detroit — Local  cement  mills  speeding 
production.  Prompt  lime  deliveries 
from  Ohio  and  Michigan.  Only  moder- 
ate supply  in  local  yards  to  meet  in- 
creasing lumber  demands. 

Denver — Lumber    shortage    at    mills 


CONDITIONS  OF  M.\TF.RI.\LS  STOCKS  IN  IMPORTANT  CENTERS 

Stocks  on  band 

n  approximate  figures,  example:  (cement.  Denve 
Boston,  8  to  1 0  da>'B) ;  and  stockii  on 

r.  10.000  bbl. 1: 
hand  in  general 

ime  required  for  deliver>-  of  carload  lots  to  city  job,  eiample.    ( 
terms,  example:  (common  brick,  Atlanta,  plenty) 

ewer    pipe. 

Chicago 

San  Francisco        Detroit 

Denver 

Boston 

Atlanta 

New  York 

~.wer  pipe 

700  cars 

Plenty.                 Ample 
local  kilns 

24  hr.  del. 
local  plant 

Large 

del.  8@1  10 

days. 
Plenty 

del.  5  %  i 

da™. 
Ample:  quick 

deliveries 
Shortage 

.Sufficient 

Del.  48  hr. 

Sufficient : 
del.  prompt. 

Plenty:  del 
prompt. 

Ix>cal   plants, 
large    stocks. 

Cement 

Lime,  common 

.^rnple 

40  fa  50  cars 
100.000.000 

.\niple 

I.OOObbl.:           Plenty 
nearby  mills        near  Mich, 
mills. 

Fair  stock  in        10  (a:  15  cars 
local  yards. 

Fair                     

3  (u  5  days          .Small  supply: 
from  works.         del.  take 

several  da>-s 

10,000  bbl. 
1.000,000 

35  care. 

25  care. 
Plenty 

Del  3  (a,  4 
d«>-s. 

60.000  bbl. 

Moderate 
Shortage 

I<arge  plants 
near  city: 
shipments 
by  water. 

Del   24hr. 
Slocks 
large. 

Refineries 
near  city. 

Sufficient 

I.OOObbl.: 

24    hr.    from 

Leeds. 
10  care 

and  hydrated  . 
Common  brick . 

Hollow  tile 

Yards  well 
stocked : 
del.24hr. 

Large  stocks 
in  local 
yards. 

Local  kilns: 

heavily 

stocked. 
IxKal       plants: 

heavily 

slocked. 

Lumber . 

Aiphalt 

.'Sufficient 

25,000  M   ft.        Moderate 
supply  in 
local  yards. 

Del.  from             Small;  del. 
refineries,             take  several 
2  @  3  days.         days. 

Ample 
24  l.K-al 
yards. 

10  care 

Large 

stocks 
in  local 
yards. 

Plenty 

Plenty  of 
fir:  no 
pine  or  sprue 

T-arge            mills 
»ithin200mi. 

in  Duluth,  pine  down  $1  in  Chicago, 
fir  down  $2  in  San  Franci.sco.  Else- 
where prices  are  unchanged — or  firmer. 

Clearly  prices  are  stiffening  under 
the  strong  new  construction  demand. 
The  "ups"  just  about  balance  the 
"downs."  This  is  true  throughout  the 
list.  Engineering  Neirs- Record's  Con- 
struction Cost  Index  Number  perfectly 
reflects  the  construction  material  and 
labor  market.  Last  month  164.72,  to- 
day 164.62. 

Contracts  let  in  April,  1922,  as  re- 
ported in  Construction  News,  are 
valued  at  $142,800,000,  as  compared 
■ith  $10.5,667,000  in  April,  1921.  Di- 
.iding  each  of  the.se  figures  by  the 
Cost  Index  Number  applicable  for  the 
time,  in  order  to  reduce  both  values  to 
1913  purchasing  power,  gives  only 
160,000.000  for  April.  1921,  as  against 
186,600.000  for  April,  1922.  This 
means  that  contracts  awarded  last 
month  were  73  per  cent  heavier  in  vol- 
itme  (not  in  mere  money  value)  than 
'•ontracts  let  in  April  one  year  ago. 

This  may  explain  why  the  market  for 
■  onstruction  materials  is  stiffening. 


Nfxl  <iverk—reiumr  of  rffetil  fuhlir 
bond  tales. 


2,407,000  bbl.  over  February,  1922,  and 
a  decrease  of  78,000  bbl.  compared  with 
March.  1921.  March  shipments  in- 
creased 3,717,000  bbl.  over  February, 
1922,  and  781,000  bbl.  over  March,  1921. 
There  were  13,824,000  bbl.  on  hand  Mar. 
31,  1922,  as  against  14,142,000  bbl.  on 
Feb.  28,  1922. 

Brick — Data  as  of  April  1  from  100 
plants  repotting  to  the  Common  Brick 
Manufacturers'  Association  of  America, 
show  39,000,000  bricks  produced  in 
March,  with  shipments  33,000,000. 
Number  of  burned  bricks  on  hand 
totaled  22,969,000  as  against  83,900,000 
on  Mar.  1,  1922.  Current  demand  is 
moving  the  product  about  as  fast  as  it 
can  be  burned. 

Lumber — An  average  of  384  mills  re- 
porting to  the  National  Lumber  Manu- 
facturers' Association  for  thn  four 
weeks  ending  Apr.  22.  show  769,255,762 
ft.  cut;  831,148,266  ft.  shipped  and  or- 
ders for  971.227.990  ft.  b.m.,  as  com- 
pared .with  720.744,.'i43  ft.  cut;  743,- 
469,637  ft.  shipped  and  orders  for  780,- 
201.616  ft.  during  the  month  ending 
Mar.  '2^>,  1922.  Production  for  the  week 
ending  Apr.  29  was  7}  per  rent  below; 
shipments  9J  per  rent  and  demand  221 
ppr  cent  above  normal. 

New  Yofic — Manufacturers'  stocks  of 


supplying  this  market,  but  no  deficit  yet 
felt  in  local  yards.  About  1,000,000 
bricks  on  hand. 

Minneapolis  —  Stocks  ample.  De- 
liveries from  plants  slightly  delayed. 
Lumber  stocks  larger,  averaging  75@80 
per  cent  of  normal  in  Northwest  trade 
area. 

Philadelphia — Proposed  reduction  in 
sewer  pine  and  hollow  tile  prices  causes 
falling  off  in  demand.  Asphalt  and 
manila  rope  shipments  very  active. 
Supply  of  paving  stone  and  wood  block 
sufficient  for  present  requirements. 
Lumber  stocks,  in  yards,  fairly  complete 
with  the  exception  of  hard  woods.  De- 
mand for  all  grades  of  lumber  greater 
than  expected. 

Boston  —  Common  brick  market 
serious;  also  shortage  of  "water  struck" 
brick.  No  rercrvc  brick  in  New  Hamp- 
shire to  draw  upon.  Local  output  is 
sold  faster  than  it  can  be  produced. 

San  Francisco — About  25.000  M.  ft. 
of  lumber  on  h.tnd  and  more  arriving 
every  day;  demand  increasing. 

Atlanta — Sand  and  gravel  delivered 
in  24  hr.  from  local  pit-s;  3(fi)4  cars  of 
structural  steel  shapes  on  sidings. 

Rirmingham — Smalt  stock  of  track 
supplies;  but  cast-iron  pipe  reserve 
large  and  complete.        Structural  steel 
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manufactured  locally.  No  market  for  Labor  in  pine  industry  constituted  in  1920,  according  to  the  Southern  Pine 
paving  blocks,  sand,  gravel  or  crushed  37  per  cent  of  the  total  cost  of  produc-  Association.  Skilled  labor  rates  de- 
stone,  tion  in  1921,  compared  with  46  per  cent     creased  22  per  cent  during  1921. 


Weekly  Construction  Market 


fpHIS  limited  price  list  is  nublislied 
■••  weekly  for  the  purpose  of  giving  cur- 
rent prices  on  the  principal  construction 
materials,  and  of  noting  important  price 
changes    on    the    less    important    materials. 


Moreover,   only   the  chief   cities   are  quoted. 

Valuable  suggestions  on  costs  of  work 
can  be  had  by  noting  actual  biddings  as 
reported   in  our  Construction   News  section. 

The    first    issue    of    each    month    carries 


complete  quotations    for    all    construction 

materials  and     for    the     important    cities. 

The    last  complete    list    will    be    found    in 

the  issue  of  May  4  ;   the   ne.xi,   on  June   1. 


Steel  Products:  New  York      Atlanta 

Structural  shapes,  100  lb +32 .58  $3.  35 

Structural  rivets,  100  1b +3.50  3.90 

Reinforcing  bars,  $  in.  and  larger,  100 

lb +2.48  3.25 

Steel   pipe,   black,  2|   to  6  in.  lap, 

discount 61%  .   61.15% 

Cast-iron  pipe,  6in.  and  over,  ton.  .46.80@47.80     42.00 

Concreting  Material : 

Cement  without  bags,  bbl +2.60  2.39 

Gravel,  J  in.,  cu.vd 1 .  75  1 .  85 

Sand,  cu.yd.....'. 100  1.15 

Crushed  stone,  J  in.,  cu. yd 1.75  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft             48.00  36.00 

Lime,  finishing,  hydrated,  ton...  15.8G@16.80  18.00 
Lime  common,  lump,  per  bbl. ..  .  2.75@3.18  1.25 
Commonbrick,  delivered,  1,000.  +21.40(0123.40  9.00 
Hollow     building     tile,     4x12x12, 

block Not  used  .  0795 

Hollow    partition    tile     4x12x12, 

block 11120  +.072 

Linseed  oil,  raw,  5  bbl.  lots,  gal. . .         + .  95  .96 
Common  Labor: 

Common  labor,  union,  hour .75  .35 

Common  labor,  non-union,  hour 44®. 60  .20 


Dallas 

Minne- 
Chicago    apolis 

Denver 

San 
Francisco 

Seattle 

Monlrea 

24.00 
5.50 

+22.48+  22.76 
+  3.10       3.90 

+23.50 
4.45 

23.10 
4.50 

-1-23.60 
3.75 

23.75 
6.50 

3.50 

+2.38  +2.66 

3. 42  J 

2.55 

[-3.60 

2.75 

.    4S% 
48.30 

5n%     61.9-5%     44% 
+44.10        48.00   +55.00 

+.56.1% 
+51.00 

53% 
-1-52.00  - 

30.00 
-50.00 

2.25 
2.25 
2.25 
2.73 

1.97       2.24 
—  1.80       1.50 
—1.80       1.00 

1.60      2. 25 

2.90 
2.50 
1.10 
3.50 

2.73 
2.25 
1.50 
2.25 

2.94 
I. SO 
1.50 
3.00 

-2.48 
1.50 
1.25 
2.00 

+  34.50 

25.00 

2.50 

11.15 

-40.00     39.00 

18.00     29.00 

1.40       1.40 

11.00     15.00 

+  36.75 
24.00 
2.70 
12.00 

-26.00 

22.00 

1.75 

15.00 

20.00 
24.00 
2.80 
14.00 

47.00 
21.00 
11.00 
16.00 

.115 

.0821       .0752 

.08 

.12 

-.09 

.115 

.0657   .... 

.08 

.108 

.11 

1.09 

+  .99     +1.06 

+  1.12 

+  1.01 

.86 

-.97 

■■■-■■ 

.80           

.721       .40®. 

.      .S0@.SS       .561 
50      .3S®.50  .471®. SO 

.SO®. 60 

.20®  ".30 

Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c.  per  100  lb.  for  cutting 
reinforced   steel   into   2-ft    lengths   or   over. 

New  Torli  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  280-lb.  net  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
$1.75    per   cu.yd. 

Chicaeo  quotes  hydrated  lime  in  50-lb. 
bags;  common  lumj  line  per  180-lb.  net. 


Minneapolis  quotes  on  fir  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce- 
ment on  cars.  Gravel  and  crushed  store 
quoted  at  pit.  We  quote  on  brown  lime 
per  ISO-lb.  net;  white  is  $1."0  for  Kelly 
Island  -and  $1.55  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks" ;  gravel  and  sand  at 
pit ;  stone  on  cars  ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
house. Linseed  oil,  delivered,  in  wooden 
bbl.      Common    lump    lime   per    180-lb.    ner. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per   180-lb.    net. 

Dallas  quotes  lime  per  180-lb.  bbl.  Steel, 
ceTment,  cast-iron  pipe  and  crushed  stone 
f.o.b.    cars,    other    materials    delivered. 

San  Francisco  quotes  on  Heath  tile.  55 
X    S    X    11  J.      Prices    are    all    f.o.b.    ware- 


houses except  C.  I.  pipe,  which  is  mill  price 

plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber  price  is  for  No.  1 
fir,  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.  Lump  finishing  lime  per  180-lb.  net. 
Hollow  building  tile  delivered.  Hydrated 
lime    in   paper   sacks. 

Montreal  quotes  on  fir  instead  of  pine. 
Sand,  stone,  gravel  and  lump  lime  per  ton. 
Lime  and  tile  are  delivered  ;  cement,  sand, 
gravel  and  stone,  on  siding;  brick  f.o.b. 
plant  ;  steel  and  pipe  at  warehouse.  Hol- 
low tile  per  ft.  Cement  price  is  in  Canadian 
funds  (the  Canadian  dollar  stands  at  9S.62 
cents).  Bag  charge  is  SOc,  per  bbl.  Dis- 
count of  10c.  per  bbl.  for  payment  within 
20  days  from  date  of  shipment.  Steel  pipe 
per  100  ft.  net;   2i-in.,  J30  ;  6-in.,   $110. 


Price  tendencies  upward  in  principal 
construction  materials.  Steel  shapes 
and  reinforcing  bars  quoted  at  $1.60, 
Pittsburgh,  with  quotations  creeping 
toward  $1.70;  the  price  of  $1.50  per  100 
lb.  having  very  nearly  disappeared  from 
the  market.  Shapes  and  bars  up  10c. 
per  100  lb.  in  New  York,  Chicago  and 
Minneapolis  during  the  last  two  weeks; 
stiff  advances  in  Denver  and  Seattle. 
Stronger  demand  coupled  with  con- 
tinued scarcity  of  pig  iron  reflected  in 
rise  in  cast-iron  pipe  prices.  Denver 
quotes  $55  as  against  $52;  Seattle  $52 
advanced  from  $51  and  San  Francisco 
$51  as  compared  with  $50  per  ton  last 
week.  ^ 

The  coal  situation,  entailing  increased 
production  costs,  has  made  itself  felt 
in  advanced  cement  prices,  New  York 


Changes  Since  Last  Week 

quoting  $2.60  as  against  $2.40  per  bbl. 
delivered,  without  bags. 

Raw  linseed  oil  quotations  are  above 
the  dollar  mark  in  four  important 
centers,  namely:  Dallas,  Minneapolis, 
San  Francisco  and  Denver.  New  York 
price  advanced  6c.;  Chicago,  9c.:  Minne- 
apolis, 4c.;  San  Francisco  and  Denver, 
7c.  per  gal.  (5  bbl.  lots). 

Lumber  prices,  all  grades,  remain 
fairly  firm  throughout  the  country, 
Denver  and  Seattle,  however,  report 
growing  mill  shortages.  Mills  in  the 
Seattle  district  are  behind  in  shipments 
despite  the  fact  that  all  operations  are 
running  full  blast,  with  two  shifts 
working.  The  labor  situation  at  this 
point  is  practically  stabilized  with  sup- 
ply but  trifle  in  excess  of  demand. 

Common  brick  quoted   in  New  York 


at  $18@$20  as  against  $17  per  1,000 
wholesale,  last  week.  The  Hackensack, 
Raritan,  Staten  Island,  Connecticut  and 
Haverstr&w  shipping  centers,  forward- 
ing brick  with  all  possible  haste,  can- 
not begin  to  fill  the  demand.  The 
regular  dealej-s'  quotation  of  $18,  ad- 
vanced $1  during  the  week,  was  further 
supplemented  by  voluntary  bids  of  $20 
and  higher  on  the  part  of  buyers  in 
order  to  obtain  the  much  needed  mate- 
rial. Strikes  in  the  Raritan  and  Hud- 
son River  districts,  coupled  with  short- 
age of  coal  and  coal  dust,  add  to  the 
seriousness  of  the  situation.  Several 
manufacturers  have  granted  wage  in- 
creases in  order  to  keep  up  production 
and  negro  labor  from  the  South  is  being 
rapidly  forwarded  to  plants  supplying 
the  New  York  market. 
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Railway  Tunnel  as  Public  Work 

THE  action  of  a  special  session  of  the  Colorado  legis- 
lature in  passing  by  a  lai"ge  majority  a  bill  author- 
izing the  creation  of  an  improvement  district  to  provide 
funds  for  a  mountain  railway  tunnel  indicates  accept- 
ance of  the  principle  that  under  certain  conditions  a 
railway  may  be  regarded  as  a  public  improvement.  An 
older  case  in  the  same  class  was  the  construction  by  the 
city  of  Cincinnati  of  the  340-mile  Cincinnati  Southern 
Ry.,  shortly  after  the  Civil  War,  in  order  to  open  up  a 
trade  route  between  the  north  and  the  south.  In  that 
case  the  money  was  raised  by  city  bonds.  Plans  to  build 
the  Moffat  tunnel  by  means  of  bonds  issued  by  the 
State  of  Colorado  or  the  city  of  Denver  were  not  suc- 
cessful, but  a  project  to  build  it  by  the  bonds  of  an 
improvement  district  has  now  been  authorized  by  the 
legislature.  It  is  not  probable  that  this  sy.stem  will 
be  applicable  in  many  cases  but  its  development  in  con- 
nection with  the  six-mile  Rocky  Mountain  tunnel  will  be 
watched  with  interest. 


c 


Building  Dynamiting  in  Chicago 

HICAGOANS  could  hardly  have  been  surprised  at 
the  dynamiting  last  week  of  a  building  under  con- 
struction and  the  subsequent  efforts  to  connect  the 
crime  to  the  band  of  crooks  who  control  the  Chicago 
building  labor  situation.  The  control  by  criminals  has 
been  well  known  and  has  been  freely  exploited  in  the 
controversies  growing  out  of  the  work  of  the  Citizen's 
Committee  to  Enforce  the  Landis  Award.  In  fact  it  i.s 
generally  recognized  in  Chicago  that  this  criminal 
control  is  the  chief  bar  against  peace  there  in  the 
building  industry.  For  years  the  city  has  been  "held 
up"  by  its  building  labor.  Honest  citizens  resented  the 
tactics  but  did  not  become  aroused  to  firm  action  until 
labor  refused  to  live  up  to  its  contract  of  accepting  the 
arbitrator's    (.Judge  Landis')    award.     The  dynamiting 

utrage  should  serve  to  band  all  honest  men,  in  labor 
ranks   as   well    as   among  the   general   citizenry,    for  a 

trht  to  a  finish  to  clear  Chicago  of  this  criminal  influ- 
'  nee.  Reports  from  Chicago  indicate  that  this  is  what 
is  happening. 


Safe  Hydraulic  Fill  Dam  Construction 

THE  studies  of  core  formation  at  the  hydraulic  fill 
dams  of  the  Miami  Conservancy  District,  as  thev 
are  summarized  by  Chief  Engineer  Charles  H.  Paul 
elsewhere  in  this  issue  do  much  to  dispel  the  fear  of 
hazards  in  construction  which  has  been  created  by  fail- 
Urea  of  dams  of  this  type.  Briefly  the  conclusions  of 
the  construction  engineer  from  the  experience  at  Miami 
are  that  the  safe  construction  of  hydraulic  fill  dams  is 
quite  possible,  with  a  variety  of  glacial  drift,  and  con- 
■ists  in  holding  the  balance  level  betwofn  a  speed  of 
raising  embankment  which  is  safe  and  a  speed  of 
moving  earth,  fast  enough  to  keep  the  costs  low.  This 
is  a  task  of  construction  experience  and  judgment  ami 


the  rules  and  procedure  vary  for  every  filling  operation. 
Apparently  the  occurrences  which  the  constructor  has 
most  to  guard  against  in  hydraulic  fill  dam  building  is 
to  prevent  variation  of  the  position  of  the  core  in  the 
embankment  and  the  incursion  into  the  core  of  coarse 
material  by  shore  slips  and  subsidences.  Bringing  the 
fill  up  in  low  lifts,  particularly  when  the  embankment  is 
built  up  by  sluicing  on  one  side  at  a  time,  and  using  an 
excess  of  core  material  and  wasting  the  finest  so  that 
the  core  fill  will  stiffen  up  more  rapidly,  are  correctives 
to  both  these  hazards.  Their  employment,  as  stated,  is 
determined  by  construction  experience  and  judgment. 

Rapid  Transit  or  Politics? 

UNFORTUNATELY,  a  long  delay  will  probably  in- 
tervene between  the  announcement  of  plans  for  New 
York  rapid  transit  and  the  operation  of  trains.  This  is 
due  not  only  to  the  need  for  time  to  .study,  legalize,  and 
prepare,  but  also  to  the  situation  that  has  made  of  the 
New  York  transit  problem  a  political  football.  We  are 
Tiot  concerned  with  New  Yoi'k  politics.  We  are,  how- 
ever, profoundly  concerned  with  the  efforts  of  engineer- 
ing science  and  constructive  energy  to  serve  effectively 
the  foremost  American  city  in  what  is  probably  its 
most  harassing  physical  problem.  Engineers  are  avail- 
able to  plan  and  direct;  thousands  of  workmen  are 
ready  to  man  the  mills,  shops,  and  quarries  that  will 
supply  the  materials;  contractors  with  specially  de- 
signed plant  and  skilled  organizations  are  ready  to  take 
hold  of  the  job;  and  mechanics  and  laborers  of  every 
sort  are  seeking  employment.  There  is  need  for  the 
work  and  there  is  need  for  the  job,  for  the  inadequate 
transit  facilities  of  New  York  constitute  a  public 
scandal.  In  the  face  of  these  conditions,  unnecessary 
delay,  obstruction,  or  political  manipulation  would  be 
little  short  of  a  calamity  to  the  citizens  of  New  York. 

Fire  Prevention  and  the  Business  Man 

DO\\'N  at  Atlantic  City  last  week  a  group  of  men 
as  sincere  and  enthusiastic  as  any  in  the  Cduntry 
discussed  the  question  why  fire  prevention  efforts  have 
not  been  more  successful.  The  question  itself  consti- 
tutes a  remarkal)Ie  admission  of  failure,  failure  in  a 
necessary  and  worthy  effort.  Of  course  the  fact  of  the 
matter  is  that  there  has  been  progress  in  fire-prevention 
ideas:  The  present-day  attitude  toward  fire  dangers 
and  fire  prevention  is  much  more  enlightened  than  that 
of  two  or  three  decades  ago.  Rut  the  change  is  hardly 
more  than  what  would  naturally  result  from  general 
increase  of  enlightenment  on  matters  of  public  concern. 
Real  intere^  in  fire  prevention  as  a  measure  of  public 
protection  and  economy  is  very  slight  indeed.  Quite 
properly  the  fire-protection  specialists  desire  more  rapid 
progress  in  their  campaign  of  betterment,  which  is  of 
necessity  in  the  main  a  campaign  of  public  education; 
the  tremendous  importance  of  the  daily  fire  waste  sufR- 
(  ii'nilv   jiistifics  this  desiie      Hi'lice  the  question  which 
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was  discussed  by  the  National  Fire  Protection  Associa- 
tion. There  is  a  simple  answer  for  it,  we  believe.  It  is 
that  the  fire-prevention  men  have  never  managed  to 
present  their  case  in  truly  convincing  manner,  or  pre- 
sented it  to  the  right  people.  Everyone's  experience 
will  tell  him  that  the  big,  impressive  message  of  fire 
prevention  has  never  been  "put  across"  to  the  ordinary 
citizen,  or,  let  us  say,  to  the  business  man.  Othenvise 
we  would  surely  see  the  most  directly  interested  class, 
the  building  owners  and  insurance-policy  holders, 
making  the  campaign  their  own  and  working  ceaselessly 
for  reduction  of  the  general  fire  danger. 

Shingles  and  Radio 

A  GREAT  deal  of  well  meaning  fire-prevention  propa- 
ganda has  been  like  the  boy's  cry  of  "Wolf"  in  the 
fable.  After  the  first  time  or  two  it  scared  no  one. 
The  average  citizen  in  the  course  of  his  daily  ups  and 
downs  becomes  more  or  less  hard  boiled,  and  is  not  very 
receptive  to  arguments  that  are  rejected  by  his  sound 
practical  sense.  This  psychology  is  probably  respon- 
sible for  the  ineffectiveness  of  the  underwriters'  per- 
sistent campaign  against  the  wood  shingle,  a  campaign 
whose  weakness  lay  in  absurdly  overshooting  the  mark. 
The  aim  was  to  induce  home  builders  to  use  incombus- 
tible roofing;  the  method  was  to  endeavor  to  alarm  the 
whole  community  over  the  imminent  danger  of  destruc- 
tion residing  in  its  shingle  roofs.  Unfortunately,  every 
citizen  is  fairly  well  familiar  w-ith  the  long  satisfactory 
service  of  such  roofs,  and  his  common  sense  therefore 
not  only  keeps  him  from  becoming  alarmed  as  he  was 
meant  to  be  but  also  leads  him  to  discount  the  real  fire- 
prevention  message.  A  less  pronounced  but  newer 
example  of  the  wolf  cry  appears  in  the  current  week's 
news.  The  Bureau  of  Standards  has  sent  out  a  warning 
bulletin  addressed  to  everyone — that  is,  to  every  owner 
of  a  radio  receiving  set — that  he  should  equip  himself 
at  once  with  elaborate  protection  against  the  lightning 
danger  residing  in  his  aerial  and  lead-in  wiring.  The 
bulletin  refers  to  a  new  radio-protection  rule  drafted 
by  a  committee  of  the  National  Fire  Protection  Associa- 
tion, which,  by  the  way,  is  moderate,  sane  and  practical 
in  the  highest  degree.  But  the  warning  is  couched  in 
alarmist  terms,  vaguely  but  effectively  suggesting  that 
radio  equipment  is  dangerous.  No  proof  is  given  that 
antennas  increase  the  lightning  danger  of  a  house,  nor 
is  even  a  plausible  case  established.  The  common 
citizen,  whose  home  is  already  joined  up  with  miles  of 
electric  light  and  telephone  circuits  capable  of  collecting 
atmospheric  super-potentials  along  their  whole  length, 
and  whose  metal  roof  gutters  and  back  yard  trees  afford 
e.xcellent  means  for  "attracting"  lightning,  will  not 
become  much  excited  over  this  warning  bulletin.  On 
the  contrary,  he  will  lose  a  little  of  the  faith — such  as 
he  may  have — in  the  dependability  of  public  scientific 
organizations,  and  he  will  be  less  ready  to  believe  future 
statements  about  lightning  or  fire  danger,  and  to  accept 
warnings  issued  from  similar  sources. 

The  Water  War 

STRIKINGLY  like  the  world  war  in  many  aspects  is 
the  water  war  which  is  now  being  waged  on  the 
lower  Mississippi  to  retain  that  stream  within  the 
levee  system.  The  same  precipitate  action  has  been 
taken  in  expanding  brganization,  in  utilizing  human 
power  instead  of  machines  for  the  task  at  hand,  and 
in  the  making  of  quick  decisions  amounting  to  educated 


guesses.  As  in  war,  too,  the  whole  expense  is  lost  once 
the  danger  is  past.  Men  were  recruited  in  a  few  hours 
time  not  days.  They  had  to  be  cared  for  and  fed.  A 
skeleton  form  of  directing  force  grew  into  a  workable 
unit  over  night.  To  provide  subsistence  for  large  forces 
at  uninhabited  points  behind  the  levees  is  no  small 
task.  The  work  is  most  primitive,  mostly  handling  sand 
or  earth  in  sacks  on  the  backs  of  men,  for  the  laborers 
are  many,  the  skill  is  little  and  most  machines  not  suffi- 
ciently mobile  to  be  of  use.  Decisions  as  to  where  to 
work  and  what  to  do  when  a  soft  back  slope  or  a  sand 
boil  is  discovered  do  not  await  an  engineers'  calcula- 
tions or  a  layout  by  a  transit.  "Do  it  now"  is  the  slogan, 
for  a  few  hours  delay  too  often  means  defeat.  The 
really  discouraging  thing  is  the  fact  that  temporary 
flood  protection  work  is  anj-thing  but  satisfactory ;  it  is 
costly  and  only  by  superhuman  effort  and  the  highest 
grade  of  morale  is  it  effective. 

Morale,  A  Factor 

MORALE  is  noted  as  a  factor  in  flood  fighting 
because  practically  all  of  those  in  charge  use  this 
one  word  perhaps  more  often  than  any  other.  The 
activation  of  men  to  carry  out  orders,  to  get  work  done 
and  material  moved  under  unknown  conditions  is  an 
asset  without  which  failure  would  surely  result;  spirit, 
the  engineers'  officers  like  to  call  it.  Leaders  must  be 
picked  with  the  magnetic  ability  to  transmit  the  spirit 
of  fight  and  action  based  on  good  judgment.  Organiza- 
tions of  all  kinds  must  be  harmonized  and  their  efforts 
brought  to  bear  on  the  situation  in  an  effective  way. 
Labor  must  be  recruited  continually.  Relief,  if  it  is 
not  to  be  dissipated  among  loafers,  must  be  co-ordinated 
with  the  labor  recruiting.  Money  has  some  times  been 
spent  in  topping  levees,  the  most  showy  part  of  the 
flood  fighters  effort,  simply  to  make  people  and  the 
workers  "feel"  safer  and  better.  River  equipment  is 
moved  about  from  place  to  place  for  the  same  reason. 
"It  it  worth  $500  to  keep  up  the  spirit  of  these  people" 
was  the  significant  remark  of  one  of  the  engineers  in 
ordering  a  quarterboat  from  one  locality  to  another.  So 
morale,  meaning  the  belief  that  the  river  really  can  be 
held  back,  is  no  small  part  in  the  fight.  In  fact  without 
it  the  fight  were  long  ago  lost,  in  the  opinion  of  the 
leaders. 


Mississippi  Flood  Facts  Needed 

JUST  now  the  fight  to  hold  the  levees  is  the  spectacular 
and  dramatic  feature  of  the  Mississippi  flood.  Later 
there  will  come  the  reconsideration  of  the  problem  of 
controlling  the  river  which  is  the  regular  sequel  to  every 
record  flood.  During  normal  water  no  one  but  those 
engineers  concerned  does  any  thinking  or  talking  about 
the  Mississippi,  but  as  soon  as  the  floods  reach  first- 
page  notice  new  theories  grow  apace  and  old  ones  are 
revived  and  the  proponents  of  the  levee  system  are 
forced  publicly  to  defend  that  method  of  control.  After 
the  1912  floods  the  then  president  of  the  Mississippi 
River  commission.  Col.  C.  McD.  Townsend,  quite 
adequately  filled  the  role  of  defender  and  his  various 
papers  in  1912  and  1913  (see  Engineering  News,  Oct. 
31,  1912)  stand  as  masterly  expositions  of  the 
hydraulics  of  the  Mississippi.  His  disposition  of 
reservoirs,  reforestation,  parallel  channels,  outlets  and 
cutoffs  leaves  no  doubt  as  to  the  inadequacy  of  the  only 
suggested  competitors  of  the  levee,  which,  by  elimina- 
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tion  at  least,  justifies  the  adopted  method  of  control. 

Nevertheless  when  this  year's  waters  go  down  there 
will  be  need  for  the  broadcasting  of  some  fundamental 
facts.  So  far  as  has  been  reported  there  was  no  record 
rainfall  over  the  whole  drainage  area  of  the  Mississippi, 
or  at  least  the  rainfall  coincidences  were  by  no  means 
such  as  to  produce  the  ma.ximum  river  flow  below  the 
Arkansas.  And  yet  we  have  had  the  highest  water 
ever  recorded  in  the  Mississippi.  This  raises  several 
questions  which  the  river  authorities  will  doubtless 
answer  soon:  What  was  the  discharge  this  year;  how 
near  to  the  Commission's  ultimate  high-water  estimate 
did  this  year's  gages  read ;  what  was  the  relation 
between  high  water  and  the  tops  of  the  so-called  com- 
pleted levees?  In  other  words,  is  it  a  fact,  as  some 
opponents  of  the  levees  are  claiming,  that  a  combina- 
tion of  rainfalls  by  no  means  as  severe  as  may  be  pos- 
sible has  produced  in  the  river  a  series  of  stages  beyond 
previous  predictions  and  rendered  necessary  a  revision 
upward  of  the  levee  standards  heretofore  established 
as  the  ultimate  to  be  required? 

For  around  $50,000,000  it  is  claimed  that  the  Com- 
mission's project  can  be  completed  and  the  river  held, 
by  strenuous  methods  in  flood  times,  to  be  sure,  but  held 
at  a  not  unreasonable  cost.  Experience  this  year  in  the 
work  of  defense  upholds  this  view,  but  the  extremely 
high  water  is  ominous  and  needs  some  explaining.  Have 
we  reached  the  high-water  stages  which  may  be  ex- 
pected or  are  the  levee-top  ultimate  elevations  to  be 
raised  once  more  and  probably  again?  These  are  ques- 
tions which  must  await  the  full  record  of  the  flood  and 
the  statements  of  the  Commission  as  to  the  relation 
between  flood  heights  and  levee  standards  as  built. 


A  Plan  for  the  New  York  District 

NOTHING  in  the  two  or  three  decades  of  the  present 
era  of  city  planning  in  America  equals  in  impor- 
tance the  news  given  out  last  week  that  work  is  well 
under  way  on  a  Plan  for  New  York  and  Its  Environs. 
There  has  been  a  growing  realization  of  the  fact  that 
any  plan  for  a  city  that  is  a  great  center  is  incomplete 
if  it  stops  at  its  own  boundary  line.  In  the  New  York 
metropolitan  district  recognition  of  the  importance  of 
regional  planning  was  shown  several  years  ago  when 
a  conference  on  the  subject  was  held.  That  conference 
gave  promise  of  others  designed  to  take  up  unified  and 
co-ordinated  planning  for  greater  New  York  and  allied 
or  outlying  territory'  to  the  east,  the  north  and  the  west, 
in  the  states  of  New  York,  Connecticut  and  New  .ler.sey. 
Apparently  this  project  came  to  an  end  almost  as  .soon 
as  it  was  begun,  very  likely  because  of  its  magnitude, 
both  physically,  politically  and  financially,  but  more 
than  all  through  lack  of  any  one  agency  which  in  itself 
or  a.s  a  nucleus  for  co-operation  could  offer  that  .solidity 
and  continuity  that  is  a  prime  essential  of  even  a  city 
planning  scheme  for  a  single  large  municipality. 

It  may  well  be  noted  that,  with  the  exception  of  our 
national  capital,  Chicago  affords  the  most  notable 
in.stance  of  city  planning  and  rity  planning  execution  in 
the  United  States,  and  the  achievements  there  have  been 
due  primarily  to  private  effort.  Rightnr.  in  his  notable 
exposition  of  the  Chicago  city  planning  work  under  the 
very  misleading  title,  "What  of  the  City,"  makes  a 
strong  plea  for  the  endowment  of  rity  planning 
wherever  it  is  to  be  undertaken.  This  or  its  equivalent 
is  now  being  afforded  by  the  Ru.ssell  Sapc  Foundation, 
created  for  human  betterment  and  dirert<d  by  the  deed 


of  trust  to  expend  some  portion  of  its  income  for  the 
special  benefit  of  New  York  City  and  vicinity.  If 
endowment  of  planning  for  a  single  city  is  considered 
necessary  by  one  who  has  lived  and  worked  through 
years  of  successful  effort  at  Chicago,  how  much  more 
necessary  is  it  for  the  making  of  a  suitable  plan  for 
New  York  and  its  environs,  a  task  which  will  neces- 
sarily extend  through  many  years  and  which,  if  ever 
one  could  expect  that  it  would  be  taken  up  another  way 
by  the  very  large  number  of  cities,  big  and  little,  towns 
and  villages  and  wholly  rural  districts,  would  be  subject 
to  all  the  many  mischances  of  inter-municipal  jealousies 
and  of  the  political  changes  in  various  municipalities 
which,  under  our  American  system,  seem  to  make  it 
mandatory  for  one  political  administration  to  discount 
and  even  undo  what  has  been  begun  by  another? 

It  is  more  than  fortunate,  therefore,  that  a  plan  for 
New  York  and  its  environs  has  already  been  put  well 
under  way  by  so  stable  an  organization  as  that  which 
has  been  created  for  this  special  purpose  by  the  Russell 
Sage  Foundation,  as  announced  in  detail  in  our  news 
section  this  week.  Confidence  in  the  success  of  this 
notable  attempt  in  American  regional  planning  is  all 
the  greater  because  of  the  men  who  have  thus  far  been 
associated  with  the  work  and  are  to  continue  as  it 
grows  in  scope  and  detail. 

Undoubtedly  it  will  appear  as  time  goes  on  that  as 
great  as  may  be  the  physical  and  financial  problems 
which  will  have  to  be  met,  greater  and  more  troublesome 
still  will  be  those  of  a  political  nature,  due  to  the  loca- 
tion of  the  area  involved  in  three  different  states.  But 
this  should  only  add  interest  to  the  work  of  unification 
by  regional  planning.  In  fact,  taking  a  broad  and  far 
reaching  view  of  the  geographical  field  of  regional  plan- 
ning, it  is  difficult  to  see  how  a  unified  governmental 
administration  can  be  expected  in  this  particular 
instance,  at  least,  short  of  carving  out  a  new  state  from 
portions  of  three  old  ones.  In  the  future  this  may  come. 
For  the  present  co-operation  and  consolidation  of  gov- 
ernmental areas  located  in  three  states  and  scattered  in 
hundreds  of  communities  must  be  sought.  Such  co- 
operation has  been  achieved  with  notable  success  in 
some  parts  of  the  country,  mostly  within  a  single  state 
and  for  what  may  be  termed  elements  of  a  city  plan, 
such  as  water  supply  or  sewerage,  or  parks,  rather  than 
with  city  planning  as  a  whole. 

For  the  present  the  main  thing  to  be  considered,  so 
far  as  the  plan  for  New  York  and  its  environs  are  con- 
cerned, is  that  work  is  actually  well  under  way  on  a 
magnificent  regional  plan.  Such  a  plan  once  provided, 
it  will  at  the  very  least  afford  an  ideal  toward  which 
many  of  the  diver.se  elements  in  regional  planning  may 
be  shaped  even  if  not  everything  is  achieved.  The  need 
of  the  moment  and  of  the  next  few  years  is  for  an 
embodied  vision;  the  ideals  of  the  .seera — corrected  by 
the  common  judgment,  as  Elihu  Root  happily  phrased  it 
at  the  conference  when  the  plan  was  announced — 
reduced  to  the  form  of  a  plan  or  series  of  plans;  the 
whole  made  plain,  convincing  and  stimulating  to  the 
imagination  by  the  combined  work  of  the  topographical 
engineer,  the  aerial  photographer,  the  city  planner  nntl 
the  brush  of  the  artist  as  was  done  in  the  case  of  the 
Washington  and  Chicago  plans,  and  as  may  be  done  on 
the  far  larger  and  grander  and  more  varied  scale  for 
the  larger  area  and  the  more  diversified  topography  by 
water  and  land  in  the  case  of  New  York  and  its  en- 
virons. 
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Fighting  Floods  on  the  Mississippi  Above  Vicksburg 

Construction  Methods  of  Handling  Levee  Maintenance  During  the  Highest  Flood  of  Record — 

Organization  Details  Down  to  the  Plantation  Laborers  and  How 

They  Function  Under  Emergency  Calls 

By  W.  W.  DeBerard 

Western  Editor,  Engineering  News-Record 
(With  Insert  Plate  of  Views) 


THE  highest  flood  of  record 
persisting  for  the  longest 
time  yet  recorded  has  been 
passing  down  the  Mississippi 
River  testing  the  strongest 
and  highest  levees,  some  of 
them  to  destruction.  Crevasses 
have  occurred  at  three  points 
in  Louisiana  but  as  yet  the 
upper  stretches  above  Vicks- 
burg where  breaks  would  dev- 
astate the  greatest  are:.s  have 
held ;  held  by  seemingly  super- 
human effort,  vigilance,  and 
pre-planning  against  tremen- 
dous odds  because  the  floods 
have  come  in  the  midst  of 
raising  the  levees  to  Missis- 
sippi River  Commission 
standard  grade  and  section. 
Many  narrow  escapes  from 
failure  have  occurred.  This 
article  proposes  a  portrayal  of 
some  of  the  dramatic  victories 
won  by  the  flood  fighters  above 
Vicksburg,  mainly  directed  by 
the  engineers  of  the  commis- 
sion. The  battles  lost  at  the 
crevasses  are  heralded  wide  in 


FILLING  TRENCH  SACKS 


the  newspapers  because  of  the 
devastation,  money  damage 
and  physical  deprivation,  al- 
though less  actual  suffering 
occurs  and  less  relief  is  re- 
quired than  is  supposed.  In- 
habitants having  always  ex- 
perienced flood  water  know 
how  to  live  "upstairs." 

The  control  of  the  Missis- 
sippi by  levees  was  fully  de- 
scribed by  J.  A.  Ockerson,  of 
the  Mississippi  River  Commis- 
sion, at  the  recent  Dayton 
meeting  of  the  American  Soci- 
ety of  Civil  Engineers  in  a 
paper  abstracted  in  Eiigineer- 
iiig  Neius-Record,  April  27, 
1922,  p.  703.  The  problem, 
liowever,  is  so  large  on  2,000 
miles  of  levees  and  the  factors 
so  numerous  that  few  engi- 
neers outside  of  those  directly 
in  contact  with  it  sense  the 
outstanding  features.  The 
crux  of  the  situation  is  the 
holding  of  the  low  and  weak 
levees  in  the  200-mile  stretch 
above   Vicksburg.    The   stra- 
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tegic  points  are  the  levees  on  both  banks,  in  Arkansas 
centering  on  Ai-kansas  City  and  in  Mississippi  the 
stretch  between  Rosedale  and  Greenville.  Closing  a 
2-mile  gap  at  the  mouth  of  Cypress  Creek  in  the 
west-bank  levee  20  miles  above  Arkansas  City  last 
season  eliminated  an  enormous  backwater  reservoir  and 
outlet  for  200,000  sec.-ft.  available  in  all  previous  rises 
above  flood  stage.  In  consequence  the  streets  of  Ar- 
kansas City  are  dusty  during  a  flood  perhaps  for  the 
first  time  in  its  far-famed  history.  The  added  water 
held  in  by  the  new  levee  on  top  of  the  highest-of-record 
stages  at  other  points  shoved  the  Arkansas  City  stage 
1.6  ft.  above  any  previous  flood.  Engineers  estimated 
that  the  closing  of  the  gap  might  raise  the  normal  crest 
at  Arkansas  City  anywhere  from  0  to  2  ft.  and  the 
embankments  on  both  sides  were  being  increased  in 
height  in  this  sector  5  ft.  to  meet  the  standard  section 
and  grade  of  the  commission. 

The  work  of  levee  raising  near  Arkansas  City  has 
proceeded  just  as  fast  as  the  limited  funds  of  the  com- 
mission and  levee  board  would  permit.  To  encounter  a 
highest-of-record  flood  in  the  midst  of  any  construction 
of  hydraulic  work  seems  the  fate  of  the  engineer.  Per- 
haps it  is  as  well.  It  teaches  him  humility  and  nature 
shows  while  he  is  on  the  job  her  worst  side.  The  high- 
est-of-record and  the  closed-gap  factors  occurring  to- 
gether threw  down  a  gage  of  battle  which  only  the  most 
modem  of  flood  fighters  utilizing  every  scientific  weapon 
at  his  command  would  seriously  attempt  to  engage. 
There  were  available  good  roads  for  land  transport  of 
men  and  equipment,  water  transport  including  steamers, 
barges  and  gas  launches  for  quick  movement  of  material 
and  men,  the  telephone  to  make  organization  easily 
mobile  and  organization,  headed  in  a  skeleton  way  by 
the  U.  S.  Army  engineers,  whose  ever>'  call  for  men  and 
supplies  was  instantly  answered  by  the  local  levee  boards 
who  were  able  personally  to  reach  down  through  the 
highly  interested  planter  to  his  field  hands. 
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So  the  problem  above  Vicksburg  in  its  natural  and 
man-made  aspects  appeared  after  several  days  contact 
with  the  "commissioned  officers,  non-coms  and  buck 
privates"  in  this  war  with  water.  It  is  a  three-sided 
affair.  If  one  side  of  the  river  loses  the  other  side  wins, 
for  the  common  enemy,  the  river,  can  only  ruin  one  side. 
While  no  one  would  be  so  base  to  suggest  cutting  a  levee 
armed  guards  patrol  1-mile  beats  and  have  definite  in- 
structions to  bring  in  those  without  business  on  the 
levee  as  well  as  to  report  on  new  leaks,  seepages,  boils  or 
incipient  slides. 

Chicago  was  left  on  an  hour's  notice  at  the  invitation 
of  Col.  C.  L.  Potter,  president  of  the  Mississippi  River 
Commission,  with  Vicksburg  as  the  destination  and 
Major  J.  A.  O'Connor  of  the  U.  S.  Engineers  in  charge 
of  the  Third  Division,  as  the  first  point  of  contact.  "Go 
up  the  river  and  see  the  battle  on  the  ground — and 
water.  Talk  with  the  flood  fighters  and  then  come  back 
to  Vicksburg"  were  his  suggestions.  "This  office  will 
get  the  statistics  together  in  the  meanwhile.  C.  B. 
Allen,  engineer  in  charge  at  Rosedale,  a  veteran  fighter 
for  30  years  will  pass  you  over  the  river  to  E.  S.  Maupin, 
assistant  engineer  in  charge  at  Arkansas  City,  loaned 
from  Monroe,  La.,  to  relieve  W.  L.  Lipscomb,  junior 
engineer,  worn  out  and  in  the  hospital.  Mr.  Maupin  will 
get  you  down  to  the  Vaucluse  boil  where  C.  J.  Lawson, 
Greenville,  is  in  charge."  This  article  was  written  at 
Arkansas  City  under  a  30-ft.  levee,  topped,  drained  and 
matted  and  after  several  days  following  these  river  men, 
tramping  levees  with  the  water  nearly  at  its  crest 
lapping  the  sandbag  topping,  making  launch  expeditions 
to  boils,  slides  and  mattressed  back  slopes.  It  is  not 
intended  to  write  a  scientific  article — the  engineers 
reports  are  renowned  for  that — but  it  is  the  idea  to  tell 
of  the  work  from  the  average  engineei-'s  viewpoint. 

The  problem  of  the  Mississippi  is  to  pass  2,250,000 
sec.  ft.  of  water  draining  two  thirds  of  the  United  States 
down  the  tube  of  a  funnel  varying  from  1  to  10  miles 
wide,  with  the  adopted  method  of  control — the  delimit- 
ing of  the  flood  channel  by  means  of  levees — only  partly 
completed.  Velocities  of  11  ft.  per  second  in  105  ft.  of 
water  indicate  the  horse  power  available.  Reservoirs 
exist  at  the  delta  entrances  of  a  few  rivers  but  are  of 
little  use;  1.000  sq.  miles  at  the  mouth  of  the  White  and 
Arkansas  and  1,500  sq.  miles  at  the  mouth  of  the  Yazoo 
River.  The  methods  of  handling  the  work  and  the 
organization  ai-e  somewhat  complicated  but  the  construc- 
tion of  mats  for  slides,  of  placing  filled  sacks  for  top- 
ping and  around  boils  are  comparatively  simple;  man- 
agement, finance,  human  interest  and  politics  a-plenty 
and  intricate  detailed  engineering  a  miimum.  Not  a 
surveyor's  instrument  was  visible.  What  need  for  levels 
when  every  layman  had  a  high-water-mark  stake  to 
supplement  those  driven  eveiy  mile  by  the  engineers  of 
the  commission. 

Incipient  breaks  and  dangerous  conditions  have 
developed  in  many  places,  some  of  the  most  important 
of  which  are  as  follows :  On  the  Mississippi  side  seeping 
back  slopes  and  boils  developed  at  Stopps  Landing.  On 
the  Arkansas  side  north  of  Arkansas  City  boils  and 
overtopped  levees  appeared  near  Chicot  Landing.  Soft 
back  slopes  and  a  slide  occurred  on  the  city  river  front. 
Boils  showed  at  camp  C-2  and  a  most  serious  slide 
occurred  at  Fulton  Lake.  The  last  was  the  closest  to  a 
failure  in  the  60-mile 'line.  A  large  boil  in  the  levee  toe 
at  Vaucluse  was  considered  almost  as  serious  and 
required  five  days  attention  with  1,000  men. 


PACKING  AND  LOADING  SACKS  FOR   HINGING  BOILS 

Maintenance  of  the  Mississippi  River  levees  during 
floods  calls  for  central  direction  and  practically  a  mili- 
tary though  flexible  organization  down  to  the  last 
laborer  carrying  sacks.  The  central  skeleton  organi- 
zation heads  up  at  St.  Louis  under  Colonel  Potter,  presi- 
dent of  the  Mississippi  River  Commission,  reporting  to 
Maj.  Gen.  Lansing  H.  Beach,  Chief  of  Engineers,  U.  S. 
Army.  Each  of  the  four  districts  is  in  charge  of  a 
district  engineer.  Major  J.  A.  O'Connor,  district  engi- 
neer for  the  Third  District  in  which  one  of  the  most 
serious  situations  was  located  has  A.  M.  Todd  as 
principal  assistant  engineer  in  general  charge  under  the 
district  engineer.  In  the  field  E.  S.  Maupin  with  head- 
quarters at  Arkansas  City  handles  60  miles  of  the  west 
bank  levees  from  Red  Fork  to  and  including  Leland 
Dike,  Ark.  Continuing  on  the  west  side,  J.  R.  Adams 
with  headquarters  at  Lake  Providence,  La.,  has  a  40- 
mile  section  from  the  Arkansas  state  line  to  Point 
Lookout,  La.  In  Mississippi  C.  B.  Allen  with  Rosedale 
as  headquarters  has  a  65-mile  section  extending  from 
the  Coahoma-Bolivar  County  line  to  the  Washington 
County  line.  Remaining  portions  of  the  levees  in  the 
Third  District  are  in  the  hands  of  the  local  levee  boards. 
The  levee  boards  furnished  the  local  labor.  The  com- 
mission furnishes  the  regular  river  equipment  of 
steamers,  barges,  quarterboats,  snag  boats  and  launches. 
Supplies  consist  mainly  of  subsistence  except  sacks,  of 
which  5  million  are  being  used.  Many  trench  sacks  from 
war  department  stores  have  been  made  available. 

At  Arkansas  City,  which  is  an  example  of  an  extended 
organization,  seven  department  heads  report  to  the  engi- 
neer in  charge;  construction,  subsistence,  office  force, 
transport,  advisory  board,  guards  and  a  labor  depart- 
ment. 

The  construction  head  has  seven  engineers  or  over- 
seers; each  is  assigned  to  about  10  miles  of  levees  and 
has  from  two  to  seven  foremen  working  with  the  fore- 
man accompanying  the  planter's  quota  of  laborers.  Five 
quarterboats  and  crews  under  a  foreman  are  used  for 
districts  not  within  easy  reach.  Each  has  full  respon- 
sibility for  work  and  subsistence  of  his  men. 

The  subsistence  department  head  for  1,600  men  has  a 
purchasing  clerk  who  distributes  supplies  from  a  main 
store  to  each  of  three  camps  and  five  quarterboats.  A 
chief  steward  has  stewards  at  a  foreman's  kitchen  im- 
provised on  a  depot  platform  and  at  each  of  the  two  700- 
men  camps  located  where  work  was  foiTnerly  under  way 
by  levee  drag-line  operations.  A  group  of  250  convicts 
are  fed  from  one  of  the  camps.  Night  and  morning 
meals  are  served  in  camp  but  for  lunch  it  is  the  stew- 
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ards  duty  to  locate  the  men  and  transport  meals  to  them 
on  the  job  by  launch. 

The  office  work  under  a  chief  clerk  consists  mainly  of 
pay  rolls  and  is  handled  by  a  pay-roll  inspector  and 
seven  clerks.  Often  it  is  necessary  to  pay  off  gangs 
every  day  on  account  of  changing  personnel.  All  records 
relating  to  bills,  material  and  labor  are  kept  in  accord- 
ance with  government  precedure. 

The  transport  department  utilizes  the  railroads  for 
materials,  supplies  and  men  from  a  distance.  It  has  9 
launches,  3  steamers  and  1  tug  for  towing  and  trans- 
porting men,  14  motor  trucks  for  hauling  in  men  but 
mainly  for  bringing  to  the  levee  sacks  filled  with  "buck- 
shot" clay.  This  haulage  was  over  an  asphalt  state 
highway  from  a  pit  1  mile  away  to  a  barge  loading  point 
in  town  within  reach  of  a  clam-shell  bucket.  The  paved 
connection  with  the  153  miles  of  hard  road  recently 
completed  greatly  facilitated  the  movement  of  men  from 
the  various  plantations.  A  special  train  of  21  cars 
having  unlimited  right  of  way  brought  3  million  sacks 


\ 


Truck  Loading  Point  on  River  Street,  Arkansas  City 

Trucks  dump  sacks,  mpn  loarj  to  a  clamsheU  which  dump.s  on 
tho  barRe.  River  at  thi.i  point  Ls  30  or  40  ft.  above  the  main 
street  of  Arkansas  City,  shown  here. 

from  Schenectady,  N.  Y.  in  90  hours,  said  to  be  record- 
breaking  time  for  movement  of  freight. 

The  advisory  board  consisted  of  two  old  flood  fighters, 
one  in  charge  upstream  and  the  other  downstream  both 
interested  financially  and  politically  in  seeing  that 
nothing  was  neglected  to  safeguard  the  levees. 

Guards,  120  in  number,  patrolled  the  levee  night  and 
day.  The  levees  were  divided  in  ten  sections  of  variable 
length.  Two  men  watched  two  bad  spots  continuously. 
It  was  required  that  every  section  be  walked  top  and  toe 
at  least  once  each  shift  looking  for  soft  spots,  cracks, 
insipient  slides  and  boils. 

The  labor  department  has  one  man  in  charge  from 
Louisiana  and  one  from  Arkansas.  Labor  is  recruited 
through  special  local  boards  and  the  number  of  men 
requisitioned  is  prorated  according  to  population.  It  is 
the  business  of  the  two  latjor  heads  to  furnish  transpor- 
tation for  the  men  and  to  look  after  them  in  personal 
ways  while  on  the  job.  The  laborers,  mostly  farm  hands, 
re  replaced  weekly  so  as  to  inconvenience  the  planters 
•13  little  as  possible. 

Labor  at  Stopps  Landing  under  Mr.  Allen  was 
recruited  in  a  marvelously  quirk  time.  An  in.^pertion  at 
2  p.m.  indicated  that  trouble  was  imminetit  from  boils 
and  soft  back  slopes.  At  4:30  p.m.  a  phone  requisition 
to  the  Rosedale  headquarters  was  put  in  for. 1,. 500  men. 
The  phone  was  used  by  the  officials  of  the  local  levee 
board  and  by  8  p.m.  that  same  night  in  a  driving  rain 
100  men  were  on  the  ground.  By  8  a.m.  next  day  1,200 
more  arrived  in  motor  trucks  with  plant Ht  inn  foreman. 


Within  a  few  days  the  force  was  raised  to  6,000.  The 
men  came  from  a  radius  of  75  miles,  30  and  40  on  a 
truck.  The  Delta  Land  and  Planting  Co.,  an  English 
syndicate,  owning  30,000  acres  and  working  3,000 
people,  formed  the  nucleus  of  the  force.  How  Mr.  Allen 
and  K.  C.  Young,  who  happened  to  be  in  charge  at  this 
particular  point  of  an  inactive  drag-line  came,  housed 
and  fed  these  men  besides  getting  results  on  the  levees 
may  be  likened  to  the  first  few  days  of  cantonment  con- 
struction. 

Construction 

Levee  maintenance  during  highwater  periods  is  a 
primitive  task  carried  on  with  sacks  and  brush  put  in 
place  rapidly  by  hand.  Only  small  tools  are  used,  such 
as  shovels  and  occasionally  tampers  and  carrying  bar- 
rows for  heav>'  sacks.  The  divisions  of  the  work  are  as 
follows :  Stopping  slides,  reducing  the  flow  of  boils,  top- 
ping the  cro\vn,  erecting  bulkheads  for  resistance  of 
wave  wash,  draining  the  back  slopes,  and  matting  the 
back  slopes  with  sacks  and  brush. 

Slides  are  probably  the  most  serious  features  to 
handle  although  boils  in  or  near  the  toe  of  the  levee  may 
prove  equally  serious.  Speed  in  reporting  is  highly 
essential  with  slides,  as  a  large  gang  and  plenty  of 
materials  are  needed  at  once.  Slides  usually  occur  on 
thin,  pervious,  saturated  land-slide  enlargements  of 
levees  and  the  movement  is  fact.  The  most  serious 
occurrence  in  the  Arkansas  section  was  the  Fulton  slide 
opposite  borrow  pits  from  which  a  land-side  enlarge- 
ment had  been  made.  This  slide  developed  about  10:30 
p.m.  April  16  and  was  discovered  less  than  30  minutes 
after  it  started  by  a  guard  who  reported  it  to  head- 
quarters 2  miles  away.  A  crack  180  ft.  long,  2  ft.  back 
from  the  water  line  appeared  and  was  soon  followed  by 
a  1-foot  drop.  Despite  the  driving  rain,  within  2}  hours 
300  men  with  barges  filled  with  sacks  and  willows,  kept 
on  hand  for  such  contingencies,  were  at  work.  A  quar- 
ter-boat fitted  with  extra  bunks  cariying  400  men  was 
available  for  emergencies,  hut  this  slide  was  so  near 
Arkansas  City  230  convicts  quartered  in  a  garage  in  the 
center  of  the  town  were  rushed  to  the  site.  They  filled 
1,100  cu.yd.  of  sand  into  sacks  the  first  night.  The  river 
was  rising  and  was  within  0.2  ft.  of  its  crest  level.  The 
drop  of  material  at  the  top  of  the  slide  eventually  was  9 
ft.  and  left  only  a  2-ft.  thickness  of  earth  to  keep  out  the 
river.  A  Deico  demonstrator  lighting  system  mounted 
on  a  Ford  truck  was  loaded  onto  a  barge  for  light. 

Repairs  were  made  in  the  following  order:  (1)  A 
willow  mat  was  thrown  over  the  portion  immediately  at 
the  break  and  lightly  loaded  with  sacks  to  prevent  as 
much  crumbling  as  possible.  (2)  A  6-ft.  bulkhead  was 
set  up  at  the  toe  of  the  slide  and  sacks  piled  up  6  to  7  ft. 
deep  over  willows  on  the  flattened  toe  of  the  sliding 
portion.  The  bulkhead  was  not  relied  upon  as  much  as 
the  weight  of  the  sacks.  (3)  Willows,  weighted  lightly 
so  as  not  to  increase  the  tendency  to  slide  were  placed 
over  the  whole  surface  to  maintain  as  much  crust 
stability  near  the  surface  as  possible.  Additional  weight 
wa.s  added  where  bulges  appeared.  The  force  was  450 
men  days  and  400  men  nights  for  5  days  during  which 
time  at  least  500.000  sacks  were  pl:»ced  on  a  levee  length 
of  about  200  ft.  Failure  would  have  resulted  in  a 
crevasse  that  would  have  inundated  the  west  side  down 
to  the  Red  River.  (4)  A  fiml>er  bulkhead  12  ft.  from 
the  center  line  of  the  levee  and  8  ft.  wide,  filled  with 
sand,  was  const nirted  to  throw  the  renter  of  gravity  of 
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he  remaining  portion  of  the  levee  toward  the  river  side. 
Sand  was  aLso  spread  along  the  water  side  of  the  levee 
as  a  blanket  to  reduce  seepage  to  a  minimum. 
Experienced  river  men  considered  this  slide  the  most 
dangerous  ever  controlled. 

Boils  are  indicative  of  a  sandy  foundation  and  lead 
to  blow-outs  due  to  carrying  away  material  from  the 
foundation.  Undermined,  the  levee  subsides  if  enough 
material  is  withdrawn  or  if  becomes  sufficiently  satu- 
rated. Boils  are  most  dangerous  therefore  when  they 
occur  at  or  near  the  toe.  Beyond  200  ft.  they  rarely 
cause  concern  although  they  are  not  neglected  if  they 
cany  silt  and  especially  if  they  carry  material  which  it 
is  suspected  may  be  coming  from  below  the  levees. 

The  method  of  repair  is  to  raise  evenly  a  water 
blanket  over  the  boil  just  to  the  point  where  efficient 
filtration  will  begin  and  silt  carrying  cease.  A  greater 
height  than  necessary  greatly  increases  the  danger  of  a 
break  outside  the  ring,  loop,  or  sublevee  of  the  enclosing 
embankment.  Small  boils  are  ringed  with  sacks  filled 
with  clay.  Larger  ones  may  have  a  sub-levee  perma- 
nently thrown  up  around  them  from  a  previous  flood  as 
at  Stopps  Landing  on  the  Mississippi  side  where  many 
acres  have  been  enclosed  by  sub-levees  of  various 
heights.  Occasionally  it  is  expedient  to  step  down  the 
head  a  second  time  and  even  a  third  time  by  concentric 
embankments.  Usually  the  embankments  are  looped 
back  to  the  levee  if  the  boil  occurs  near  the  toe.  A 
miniature  crevasse  was  found  at  a  high  spot  in  one  of 
the  20-acre  sub-levees  of  bags  at  Stopps  Landing,  but 
was  discovered  before  it  unblanketed  the  whole  area. 
Material  was  obtained  for  filling  the  sacks  in  the  fields 
nearby. 

A  series  of  small  boils  occurred  near  Rosedale  extend- 
ing back  about  1,000  ft.  from  the  levee.  As  is  usually 
the  case  the  affected  area  is  an  old  loop  of  the  river  and 
a  long  sub-levee  will  be  the  only  feasible  method  of 
blanketing  it.  As  the  blue  silt  washed  up  was  believed 
by  Mr.  Allen  to  be  coming  from  about  60  ft.  below  the 
ground  surface  no  trouble  was  apprehended  so  long  as 
the  flow  did  not  materially  increase. 

Forty  boils  occurred  1  mile  'dovra  stream  from 
Arkansas  City  at  Camp  C-2  in  an  old  landside  borrow 
pit  made  when  the  levee  was  the  6-ft.  railroad  embank- 
ment. Now  the  levee  is  25  ft.  high  and  the  original 
removal  of  the  4  ft.  of  clay  cover  over  the  quicksand  in 
the  pit  permits  an  easy  communication  with  the  river. 
Under  the  present  construction  all  borrow  pits  are  on 
the  river  side  and  all  old  land-side  pits  giving  trouble 
from  boils  will  be  filled  as  the  levee  is  brought  up  to 
standard  section.  The  material  for  the  Camp  C-2  boils 
was  brought  over  the  levee  from  barges  by  sliding  the 
sacks  in  chutes  to  the  toe  and  also  from  material  sacked 
in  the  field. 

The  most  serious  boil  was  at  Vaucluse,  opposite 
Greenville  where  the  crater  occurred  near  the  toe  of  the 
40-ft.  levee  crossing  an  old  river  bed.  It  was  Si  ft. 
across  and  a  sack  ring  20  ft.  in  diameter  was  brought  up 
8  ft.  high  before  checking  it.  Before  finally  coming 
under  control,  three  concentric  loops  had  to  be  built, 
stepping  dowTi  the  pressure  three  times.  The  levee 
■settled  about  3  in.  for  a  distance  of  about  250  ft. 

Topping  where  the  bank  is  protected  from  wave  action 
by  nearby  timber  growth  consists  simply  of  dropping 
clay-filled  sacks  in  place  and  locking  them  together  by 
tamping  and  tramping.    The  best  bag  is  a  100-lb.  sugar 


1922 
March  Ap"l  .      Mav 

15'  eo    '25        5      10     15    ^    SS  5     10     IS    20    25    30     '■'"V 


February 


GAGE  HEIGHTS  OF  1922  FLOOD  ON  THE 
MISSISSIPPI  RIVER 

sack  filled  half  full  only.  Trench  sacks  are  too  light  and 
are  easily  flipped  out  of  place  by  the  waves.  'Where  nec- 
essary to  use  part  sand-filled  sacks  they  should  not  be 
placed  on  the  water  side  but  as  backing  behind  at  least 
one  row  of  clay-filled  sacks.  The  sand  washes  out 
rapidly  and  permits  the  water  to  pass. 

Timber  bulkheads  backed  by  sacks  are  used  to  mini- 
mize wave  action.  In  front  of  Arkansas  City  the  river 
is  several  miles  wide  and  the  wind  has  been  known  to 
throw  logs  into  the  street  damaging  the  crown.  A  heavy 
2-in.  plank  bulkhead  has  been  placed  for  the  entire 
length  of  the  river  street.  It  is  braced  eveiy  6  ft.  with 
2  X  8-in.  planks  back  to  a  railroad  track  on  the  banquette. 

Near  Stopps  Landing  about  3  miles  of  topping  and 
matt  on  the  back  slope  has  been  placed.  For  about  1,200 
feet  the  levee  was  from  4  to  8  in.  below  the  crest  eleva- 
tion. Probably  30  miles  of  the  Arkansas  section  is 
topped  but  not  so  continuously  at  any  one  place.  It  is 
estimated  that  40  miles  of  levees  above  Vicksburg  has 
been  topped;  10  miles  in  Mississippi  and  30  miles  in 
Arkansas  and  Louisiana. 

Wave-ivash  protection  by  sacks  behind  a  bulkhead 
may  be  necessary  on  newly  completed  full  section  levees 
as  at  Rosedale.  Bennuda  grass  takes  about  2  years  to 
produce  a  matt  that  is  immune  to  waves.  Plans  for 
completed  levees  at  the  more  exposed  points  call  for  a 
4-in.  concrete  slab  pavement. 

Back-slope  matts  and  drainage  are  important  since 
upon  them  is  reliance  placed  to  maintain  the  integrity  of 
the  surface  crust  and  to  weight  it  down.  Drains  down 
the  slope  are  cut  from  2  to  6  ft.  apart  to  carry  off 
seepage  and  rain  water.  Willows  are  placed  up  and 
dowTi  the  slope,  care  being  taken  not  to  shut  off  the 
ditches.  Sacks  of  sand  are  then  piled  on  top  of  the 
willows.    K.  R.  Young,  superintendent  at  Stopps  Land- 
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ing,  cut  the  hoe-blades  of  his  drainage  maintenance  crew 
into  a  V-shape  to  facilitate  cleaning  out  the  drains. 
Well-drained  and  particularly  well-matted  slopes  are  not 
likely  to  develop  "puffs"  which  raise  the  surface  grassed 
crust.  These  puffs  indicate  that  the  action  and  reaction 
are  nearly  equal.  They  usually  contain  clear  water  and 
the  area  should  be  drained  and  weighted  with  sacks. 
Many  of  these  puffs  developed  in  the  levee  slopes  near 
Stopp  Landing  and  were  so  handled.  Blanketing  with 
clay  on  the  water  face  is  one  method  of  eliminating  them 
as  well  as  direct  leaks. 

Closing  Cypress  Gap — Closing  the  2-mile  gap  in  the 
river  at  the  mouth  of  Cypress  Creek  in  1920  and  1921  is 
responsible  in  a  measure  for  the  1.6-ft.  additional  rise  at 
Arkansas  City  over  previous  crests.  The  maximum  sec- 
tion occurs  for  about  a  mile  and  is  55  ft.  high,  has  an 
8-ft.  crown  and  425  ft.  base.  The  elimination  of  this 
gap  and  the  successful  maintenance  of  the  60-mile  levee 
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TWO  SAND  BOILS  AT  CA.MP  C2  IN  THE 
BORROW  PIT 

front  in  Arkansas  will  completely  protect  an  area  of 
7.000  sf).  mile.'i  with  an  assessed  valuation  of  $175,000.- 
000  supporting  a  population  of  200.000  people.  This 
country  has  had  protection  from  floods  not  exceeding  52- 
ft.  gage  height  at  Arkansas  City.  The  gage  during  this 
flood  was  58  ft. 

Fallacies — Several  views  held  by  laymen  and  some 
held  by  the  older  flood  fighters  appear  now  to  be  accepted 
as  fallacies.  Perhaps  the  most  often  aired  theory  is  that 
the  increased  height  of  the  levees  has  lifted  the  river 
bed.  The  question  was  put  to  Colonel  Potter  who  was 
encountered  superintending  a  congre.'^sional  investi- 
gating committee  down  the  river.  "Checking  with  the 
oldest  records  which  we  have,  there  is.  nothing  to 
indicate  any  building  up  of  the  Vted,"  said  he. 

A.S  to  whether  re.servoirs  on  the  head  wat^r  would  pre- 
vent the  flood.s,  Benjamin  H.  Humphreyf.  rongres^sman 
from    Mi.«aissippi    and    Colonel    Potter    fiiscus.ted     this 


question  at  length  and  replied  that  the  present  floo.i 
discharge  all  came  from  rain  that  fell  on  areas  beloA\ 
any  of  the  proposed  reservoir  sites.  In  general  then 
the  1922  flood  indicates  that  levees  are  the  only  feasible 
method  of  protecting  former  overflowed  areas  and  carry- 
ing the  discharge  to  the  Gulf. 

Why  do  the  engineers  not  permit  the  many  curves  and 
loops  to  be  straightened  is  often  asked.  The  last  big 
change  and  loop  cut  off  was  at  Vicksburg  shortly  after 
the  Civil  War.  It  took  50  years  for  the  regime  of  the 
river  to  be  re-established.  About  $2,000,000  was  spent 
in  putting  Vicksburg  back  on  the  river  by  directing  the 
Yazoo  through  the  old  channel.  Ashbrook  Neck  held  hv 
a  five-mile  dike  is  on  the  third  loop  above  Greenville. 
Had  not  the  brush  and  concrete  matts  forced  the  water, 
which  is  5  ft.  deeper  on  the  upstream  side  than  on  the 
lower  side  to  traverse  the  additional  14  miles  around 
the  end  of  the  dike,  Greenville  might  by  now  have  been 
left  on  a  lake  or  it  might  have  been  engulfed  by  the 
extra  horsepower  made  available  by  the  5-ft.  fall. 

This  dike,  which  was  built  by  dragline  scrapers,  has 
been  held,  although  the  water  swings  around  the  con- 
crete end  with  a  drop  of  4  ft.  and  consequent  high 
velocity.  The  pressure  is  not  great  but  serious  crum- 
bling has  been  encountered.  At  one  point  one  mile  from 
the  junction  with  the  main  levee  a  loop  of  bags  was 
built  in  16  ft.  of  water  around  a  serious  slough.  About 
75  ft.  of  concrete  protection  at  the  end  was  carried  away 
but  the  engineers  were  then  able  to  stop  the  crumbling 
by  an  immense  sack  dump.  This  dike,  together  with 
some  of  the  levees  in  this  district,  are  described  in 
Engineering  Neics,  Dec.  14,  1916,  p.  1114.  A  view  of 
the  protection  work  by  a  loop  at  the  slough  is  shown  on 
the  plate  of  views  in  this  issue. 

Land-side  enlargements  of  levees  are  taboo.  Many  of 
the  slides  and  slips  are  along  the  plane  joining  the  new 
and  old  levees.  All  new  levees  are  built  up  on  the 
water  side. 

Morale — The  spirit  created  by  dependence  on  local 
interests  rather  than  on  federal  appropriation  has  done 
more  than  any  other  one  thing  to  hold  up  the  morale  of 
the  maintenance  organization.  But  like  meeting  every 
crisis,  the  harde.st  task  for  the  engineers  has  been  to 
keep  the  men  keyed  up  to  a  high  state  of  efliciency  after 
the  crest  has  been  reached  and  the  river  start"  slowly 
to  recede.  The  banks  are  becoming  more  and  more 
saturated  and  factors  of  safety  are  dwindling  so  that  in 
reality  conditions  are  not  in  as  good  condition  as  they 
appear.  The  planter  is  anxious  to  get  his  farm  hands 
back  home  so  that  the  labor  problem  becomes  acute. 
The  engineers  have  had  to  resort  to  much  commendable 
education  of  the  public  in  engineering  in  order  to  main- 
tain interest.  Inspection  trips  are  arranged,  constant 
contact  with  the  newspapers  is  maintained  and  officials 
of  various  cities  and  organizations  are  pitted  against 
each  other  in  forming  future  policies  and  carr>-ing  out 
relief  measures.  This  is  not  exactly  engineering  but 
morale,  and  is  largely  credited  with  winning  the  river 
fight  so  far. 

If  the  1922  flood  is  handled  with  no  further  damage 
above  Vicksburg  that  area  with  exception  of  the  back 
water  over  the  lower  ends  of  the  tributaries  St.  Francis, 
White  and  Yazoo  Rivers,  will  be  a  most  prosperous  one 
this  year,  and  the  people  in  the  protected  areas  will 
have  the  engineers  to  thank  for  their  good  fortune. 
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Hydraulic-Fill  Dams  Safe  to 
Construct 

Core  Studies  at  Miami  Conservancy  District  Dams 

Show  Construction  Hazard  to  Be  Small 

If  Precautions  Are  Taken 

EXPERIENCE  in  constructing  the  hydraulic  fill  dams 
of  the  Miami  Conservancy  District  indicates  that: 
(1)  the  gradation  of  core  material  may  be  controlled 
during  construction,  even  with  borrow  pit  materials 
of  widely  different  character;  (2)  a  considerable  excess 
of  fines  is  required  in  the  borrow  pit  material,  in  order 
to  maintain  proper  control  of  the  core  and  to  prevent 
the  encroachment  of  gravel  and  sand  into  the  core  zone; 
(3)  a  reasonably  wide  core,  namely  core  width  at  any 
point  equal  to  height  of  dam  above  that  point,  may  be 
obtained  with  absolute  safety ;  (4)  a  fairly  high  percent- 
age of  extremely  fine  material  in  the  core  is  not  objec- 
tionable, provided  the  material  is  properly  graded;  (5) 
such  cores  show  a  satisfactory  rate  of  consolidation, 
and  (6)  such  cores  are  stable,  after  a  few  months  con- 
solidation to  the  extent  that  they  will  not  flow  when 
the  support  of  the  outside  slope  material  is  removed. 

These  conclusions  are  stated  by  Chas.  H.  Paul,  chief 
engineer  of  the  flood  protection  work,  in  a  paper  "Core 
Studies  in  the  Hydraulic  Fill  Dams  of  the  Miami  Con- 
servancy District"  in  Proceedings  of  the  American 
Society  of  Civil  Engineers,  March,  1922,  p.  453.  They 
are  based  on  tests  and  observations  when  placing 
between  seven  and  eight  million  cubic  yards  of  h.vdrau- 
lic  fill  in  five  dams  from  7  to  50  miles  apart.  Tests 
were  made  by  placing  Goldbeck  pressure  cells  in  the 
core  fill  as  described  in  Engineering  News-Record,  April 
18,  1918,  p.  758.  The  general  methods  of  constructing 
the  dams  were  described  in  Engineering  Neivs-Record, 
Sept.  9,  16  and  23.  1920,  pp.  487,  547  and  601. 

Distribution  of  Materiuls— The  general  separation  of 
material  was  obtained  to  the  extent  that  the  outside 
slope  material  was  pervious,  free-draining,  and  com- 
posed largely  of  coarse  particles,  whereas  the  cores 
were  impervious  and  of  fine  material.  The  theoretical 
gradation  of  material  outside  the  core  zone,  from 
coarse  at  the  outside  to  fine  toward  the  center,  is 
hardly  perceptible,  except  by  careful  examination,  and 
then  only  in  a  general  way.  Although  the  material  near 
the  outside  slope  line  contains  a  larger  percentage  of 
coarse  particles  and  is  more  pervious  than  that  near 
the  edge  of  the  core,  still  considerable  coarse  gravel 
is  distributed  through  the  section  of  the  dam  from  the 
outside  slope  to  the  edge  of  the  core,  and  there  is  con- 
siderable sand  near  the  outside  slope  as  well  as  near 
the  core  zone,  which  is  of  no  importance.  It  is  also 
true,  however,  that  a  considerable  quantity  of  the  fines 
is  trapped  in  this  outside  slope  material,  which  is  of 
importance  and  must  be  taken  into  consideration  in 
any  analysis  of  borrow-pit  material.  Unless  such  anal- 
ysis shows  a  large  surplus  of  fines  in  addition  to  that 
required  by  the  theoretical  core  section,  it  is  almost 
certain  that  the  necessity  of  an  additional  supply  of 
core  material  will  develop  during  construction. 

At  all  five  dams  there  was  a  distinct  deposition  of 
sand  at  the  edge  of  the  core  pool,  forming  a  definite 
separation  between  the  slope  material  and  the  core 
material.  The  water  flowing  down  the  beaches  from 
the  discharge  end  of«  the  dredge  pipe,  dropping  the 
gravel  and  coarser  material  along  the  way,  carried  still 


an  appreciable  quantity  of  coarse  sand  when  it  reached 
the  core  pool.  Its  velocity  was  checked  as  it  entered 
the  pool,  and  its  burden  of  coarse  sand  was  immediately 
dropped,  only  the  finest  of  the  material,  that  is,  the 
fine  sand,  clay,  and  silt,  going  into  the  core  zone  where 
it  settled  slowly  through  the  core  pool.  This  was  what 
happened  when  construction  conditions  were  right. 

Irregularity  in  shore  line,  concentration  of  flow  down 
the  beach,  deficiency  of  core  material,  and  similar  un- 
favorable conditions  which  continually  occur  on  con- 
.struction  work,  regardless  of  how  well  it  is  organized, 
occasionally  resulted  in  tongues  of  the  coarser  material 
extending  into  the  core  zone,  thus  emphasizing  the 
necessity  of  a  reasonably  wide  core  section  to  take  care 
of  such  contingencies  which,  however  undesirable,  can 
hardly  be  eliminated. 

Test  Results — As  a  result  of  all  tests  with  pressure 
sells  the  conclusions  are  that  after  a  feio  weeks  the' 
core  material  begins  to  consolidate  and  that  after  a  feiv 
months  the  lateral  pressures  are  about  one-half  the  ver- 
tical pressures.  Observations  where  the  core  had  to 
be  cut  through  or  was  exposed  by  local  washouts  showed 
the  material  to  be  well  graded,  firm  enough  to  stand 
for  some  time  in  vertical  banks,  and  resistant  to  erosion. 

Escape  of  Surplus  water — There  is  difference  of  opin- 
ion as  to  how  the  water  escapes  from  the  core.  Experi- 
ence at  the  Conservancy  dams  indicates  that  this  proc- 
ess is  more  rapid  than  could  occur  by  ordinary  filtration 
action.  It  is  very  likely  that  some  of  the  water  drains 
out  laterally,  but  there  are  indications  that  the  greater 
quantity  is  displaced  and  forced  up,  vertically,  by  settle- 
ment of  the  solids  and  by  pressure  due  to  the  super- 
imposed material. 

There  is  further  evidence  that  comparatively  little 
of  the  water  in  the  core  material  escapes  laterally. 
While  the  dams  were  being  built,  seepage  water  was 
always  in  evidence  at  the  toe  of  the  porous  slopes.  This 
flow  was  greatly  dimished  at  times  when  the  dredge 
pumps  wei-e  shut  down  and  the  level  of  the  core  pool 
had  dropped  1  or  2  ft.  The  litle  springs  are  still  in 
action,  and  the  consolidation  of  the  core  goes  on,  forcing 
the  surplus  water  to  the  surface. 

Gravel  Slips — Once  at  Huffman  and  several  times  at 
Englewood,  trouble  was  experienced  by  the  gravel  and 
sand  sloughing  or  raveling  into  the  core,  its  presence 
being  detected  by  the  rod  soundings.  In  every  case. 
this  happened  v>'hen  the  core  material  was  not  brought 
up  fast  enough  to  correspond  with  the  building  up  of 
the  outside  slope  material,  and  it  could  always  be  pre- 
vented by  keeping  the  core  well  filled  ivith  mud.  The 
coarser  material  takes  a  fairly  steep  slope  next  the 
core  pool,  and  each  layer  overhangs  the  one  below. 
Water  pressure  is  not  sufficient  to  hold  it  in  place.  If 
the  core  pool  is  kept  well  filled  with  mud,  however,  it 
consolidates  fast  enough  to  keep  the  coarse  material 
from  sloughing  in.  Here  again,  the  advantage  is 
apparent  of  having  a  surplus  of  fines  in  the  core 
material  so  that  some  of  the  finest  may  be  wasted. 

A  concentrated  flow  down  the  beach  from  the  dredge 
pipe  will  tend  to  carry  a  tongue  of  gravel  and  sand 
out  into  the  core.  This  may  be  prevented  by  shear 
boards  to  break  up  the  concentration  of  flow,  or  by  a 
floating  timber  held  in  ropes  close  to  the  shore  of  the 
core  pool,  at  the  point  where  the  flow  enters  the  pool. 
Bv  building  up  the  dam  in  lifts  or  not  more  than  2  or 
3  ft.  at  a  time,  this  trouble  may  be  avoided  more  easily. 
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Caisson  With  Water-Ballast  Tanks 
Lays  Submerged  Floor 

By  James  A.  Bjerregaard 

Hydraulic  Engineer,  Bangor  Railway  &  Electric  Co.,  Bangor,  Me. 

AN  OPEN  caisson,  with  water-ballast  tanks,  was  suc- 
.  cessfully  used  last  year  to  replace  a  submerged  floor 
of  wood  with  precast-concrete  slabs  at  the  hydi-o-electric 
station  at  Veazie,  Maine.  By  means  of  the  water-ballast 
tanks  the  caisson  was  easily  floated  and  sunk  and  could 
thus  be  shifted  along  the  floor  as  successive  sections 
were  replaced.  The  drawings,  Figs.  1  and  2  show  the 
construction  of  the  caisson  and  the  manner  in  which  it 
is  floated  and  sunk,  and  the  view  Fig.  3  shows  the  entire 
slab-placing  plant  in  operation. 

A  timber  caisson  of  usual  construction.  Fig.  1,  except 
for  the  water-ballast  tanks  and  the  gate  valves,  was 
built  to  enclose  a  floor  space  about  20-ft.  square.    The 


Clrv  bofo'y   of  foreboy  '9' 
El  c  vation 

KIO    1.   TIMBKR  CAISSON  WITH  GATE  VALVi:  AND  WATKR- 
BALLAST  TANKS 
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floor  formed  the  bottom  of  the  forebay  and  under  it 
were  the  tail-race  conduits  formed  by  parallel  masonry 
walls  which  carried  the  floor.  In  general  the  procedure 
was  to  sink  and  seat  the  caisson  on  a  section  of  the  floor 
to  be  replaced,  then  to  tear  out  the  old  timber  work 


FIG.   3.     PLACING  SLABS  ^^^TH   CAISSON,    DERRICK   SCOW 
AND  CABLEWAY 

and  place  the  concrete  slabs.  The  caisson  was  then 
floated  and  shifted  to  an  adjacent  section  and  the  opera- 
tion was  repeated.  A  cableway  brought  the  precast 
.slabs  from  the  shore  to  a  derrick  scow  moored  alongside 
the  caisson  and  the  derrick  handled  one  slab  at  a  time 
into  the  caisson  where  it  was  placed. 

The  unusual  procedure  was  the  operation  of  the  cais- 
son by  meanst  of  the  ballast  tanks  and  gate  valves. 
With  the  tanks  empty,  the  caisson  was  floated  into  posi- 
tion a,  Fig.  2.  The  caisson  was  then  sunk  to  position 
b  by  opening  the  tank  valves  B.  In  position  c  the  cais- 
son was  drained  through  the  floor  and  the  work  per- 
formed. With  the  work  completed  the  tank  valves  were 
closed  and  the  gate  valve  A,  position  d,  was  opened,  thus 
letting  in  water  and  floating  the  caisson. 

Although  the  caisson  was  .sunk  onto  a  fairly  level  and 
smooth  floor,  some  difliculty  was  experienced  in  making 
the  contact  water-tight.  At  first  a  roll  of  canvas  on  an 
iron  bar  was  tried  without  much  success.  If  the  crack 
was  more  than  an  inch  wide,  the  canvas  was  forced 
through.  Flaps  of  heavy  canvas  were  then  made  with 
lengths  of  3-in.  diameter  rope  sewed  into  their  lower 
edges.  Lines  attached  to  these  flaps  enabled  them  to 
be  pulled  up  when  the  caisson  was  floated.  Corner  leaks 
and  other  minor  leaks  were  stopped  with  gravel  and 
cinders. 

'  The  average  time   required   for  one  complete  opera- 
tion was: 

Hours 
RalHing,   apottlnfr   hii<1    BinklriK  A 

limptylng  and  iilopplnir  Ifak.s 12 

RfmovInK  old  floor .'• 

.Sett inn;  and  grout Ine  flx-e  slabs 8 

Total     ,10 

With  one  day  for  the  grout  to  set,  thi.-*  made  four 
days  between  moves,  each  move  representing  15  ft.  of 
floor  laid. 


•  b  c  <( 

KIO.  2.     SEQUEJNCE  OF  OPERATIONS  TO  SINK  AND  KLOAT 
CAISSON 


Old  Application  for  ImhofT  Tank  Granted 

The  process  patent  on  the  ImhnfT  tank  applied  fnr 
in  101. T  has  recently  been  granted  to  Dr.  Karl  ImhofT 
and  Hf'inrich  Rlunk  of  Essen.  Germany  (U.  S.  Patent 
No.  1.390,.'561,  dated  Dec.  fi.  1021).  The  fundamental 
claim  of  the  patent  is  for  "bringing  decomporing  sludge 
into  intimate  contact  with  fresh  sludge," 
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Load  Tests  of  Piers  for  Chicago 
New  Union  Station 

Jacking  Load  of  87 '/z  Tons  Per  Square  Foot  Gives 

Little  Compression  of  Hardpan — Skin 

Friction  of  Pier  in  Clay 

FOUNDATION  loading  tests  on  4-ft.  concrete  piers 
70  ft.  deep,  with  loads  carried  to  a  maximum  of 
1.200  tons,  or  872  tons  per  square  foot,  and  supple- 
mented by  a  skin  friction  test,  foi-m  a  notable  part  of  the 
studies  made  in  connection  with  the  design  of  the  20- 
story  headhouse  and  office  building  for  the  Chicago 
Union  Station  Co.,  which  is  now  under  construction  in 
that  city. 

Soil  conditions  at  this  site  consist  of  about  70  ft.  of 
Chicago  clay  (to  65  ft.  below  datum  or  river  level)  and 
15  ft.  of  fii"m  solid  hardpan,  followed  by  3  to  4  ft.  of 
soft  clay,  sand  and  loose  wet  gravel  on  top  of  bedrock. 
Test  borings  show  that  these  conditions  are  fairly  uni- 
form for  some  considerable  distance  around  the  site. 
Geologists  assume  this  hardpan  to  have  been  consoli- 
dated during  the  glacial  period  by  an  ice  sheet  4,000  ft. 
thick  with  a  weight  approximating  115  tons  per  square 
foot.  The  compacting  was  done  by  the  dragging  or 
lateral  movement  of  the  ice  sheet,  rather  than  by  direct 
pressure. 

When  the  original  design  was  made  for  a  four-story 
headhouse,  it  was  decided  to  support  the  foundation 
piers  on  the  hardpan,  on  account  of  the  gi'eat  expense 
of  sinking  the  piers  to-  rock.  This  decision  was  made  in 
view  of  the  number  of  large  buildings  and  bridges  which 
have  stood  on  similar  foundations  for  several  years 
without  settlement,  and  of  the  further  fact  that  the 
station  building  will  occupy  an  entire  block,  so  that 
future  foundations  of  other  buildings  (at  a  minimum 
distance  of  70  ft.)  cannot  cause  undermining. 

In  an  area  320  x  400  ft.,  250  piers  were  sunk  by  the 
Chicago  caisson  or  open  well  system  to  a  depth  of  about 
65  ft.  below  water  level  in  the  river.  This  work  was 
completed  in  1919.  The  piers  are  from  46  to  96  in.  in 
diameter  and  are  belled  out  or  enlarged  at  the  bottom  to 
increase  the  bearing  area,  this  being  the  usual  practice 
with  piers  founded  on  the  hardpan.  They  were  figured 
for  a  maximum  load  of  6  tons  per  square  foot,  which  is 
the  limit  usually  specified  by  the  city  building  depart- 
ment for  foundations  on  hardpan.  Tests  up  to  12  tons 
on  a  loaded  area  of  one  square  foot  at  the  bottom  of  one 

Unit  soil  pressure  ■  Tc? 


FIG.    1.      LOAD  TEST   ON   FOUNDATION   PIER  AT   CHICAGO 
UNION  STATION 

Girders  and  I-beams  on  blocking  carry  1,200  tons  of  rails 
as  reaction  load  for  hydraulic  jack  between  girders  and  pier. 

of  the  shafts  or  wells  showed  only  a  slight  initial 
settlement  and  no  subsequent  movement. 

With  a  change  of  plan  calling  for  a  20-story  building, 
in  order  to  develop  the  air  rights  for  revenue  producing 
purposes,  additional  foundation  work  presented  a  diffi- 
cult problem.  It  was  found  necessary  to  make  the  new 
design  without  regard  to  the  arrangement  of  the 
foundation  piers  already  existing,  but  to  utilize  these 
latter  where  practicable. 

At  this  stage  of  the  proceedings  the  building  commis- 
sioner advocated  carrying  the  piers  to  rock.  Such  a 
change  would  increase  the  cost  enormously,  partly  by 
the  great  depth  of  the  new  piers  and  partly  by  render- 
ing the  existing  piers  useless,  since  a  combination  of 
piers  of  different  depths  would  not  be  satisfactory.  Under 
these  conditions,  it  was  decided  to  test  the  bearing 
capacity  of  the  hardpan  under  exceptionally  heavy  load- 
ing, with  the  hope  of  convincing  the  building  depart- 
ment that  this  stratum  could  be  used  safely  as  the 
support  of  the  building. 

It  was  desired  to  avoid  possible  injury  to  existing 
piers  by  loading  tests,  and  also  to  avoid  the  heavj'  ex- 
pense which  would  have  been  incurred  in  hauling  the 


pKWO 

Superimposed  loac/ 

2 

-500 

\: 

t 

7S  Tons  I  3-i^ 

■A 

_ 

-\ 

'    '"     '      r/— ° '^'^-^Z^^^ 

■ i! 

— ^^ J fc — 

-^ 

-^ 

3. 

SeiffemerTf  //?  inches 

V 

Ca/caicrfed  ccncrefe  c/eformcrf-ion- 

■  1 

^-         -  - = 

—A 

1                 1                1                 1              ,  1                 1                1                 1                1                 1                1                 1                1                1                 1 

i 


November    1921 
FIG.  2.     DIAGRAM  OF  PIER  LOADING  TEST 
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test  load  of  rails  to  the  site.  For  this  reason  two  test 
piers  were  built  at  the  present  station,  where  the  rails 
and  other  material  were  delivered  by  cars  and  set  in 
place  by  a  locomotive  crane.  Wood-lined  shafts  or  wells, 
4  ft.  in  diameter,  were  sunk  in  the  usual  way  by  hand 
excavation  to  a  depth  of  about  70  ft.  below  the  ground- 
level  or  65  ft.  below  datum.  A  12-ton  test  on  a  loaded 
area  of  1  sq.ft.  at  the  bottom  of  each  well  resulted  in 
only  slight  initial  compression. 

One  of  these  piers  was  cylindrical  for  its  entire  depth, 
with  a  base  area  of  14.5  square  feet.  The  other  was 
belled  out  at  the  bottom  in  the  manner  usually  employed 
for  piers  founded  on  the  hardpan,  giving  a  diameter  of 
8  ft.  4  in.  at  the  base,  with  an  area  of  56.7  square  feet. 
Concrete  was  a  1:2:4  mix,  made  with  1-in.  broken  stone, 
except  that  for  4  ft.  from  the  top  a  1:1:2  mix 
was  used  and  was  reinforced  by  vertical  bars  and  a 
steel  spiral  to  prevent  crushing  or  spalling  under  load. 
This  concrete  was  spouted  into  the  wells  and  had  a  free 
fall  to  the  bottom.  The  wood  lining  was  left  in  place, 
but  the  steel  ring  braces  were  removed  in  the  upper  part 
of  the  shaft  as  the  concrete  reached  them. 

It  was  intended  to  cany  the  load  up  to  1,000  tons, 
but  the  balancing  of  a  1,000-ton  load  of  steel  rails  on  a 
4-ft.  pier  would  have  been  a  troublesome  matter.  The 
plan  adopted,  therefore,  was  to  place  about  1,200  tons 
of  rails  over  the  pier  but  supported  by  blocking,  and  to 
employ  this  load  as  the  resistance  for  a  1,000-ton 
hydraulic  jack  seated  on  the  pier.  This  jack  was  built 
specially  for  the  test.  A  cast  steel  base  distributed  the 
load  over  the  entire  top  surface  of  the  pier.  Upon  the 
jack  was  placed  another  casting  in  the  form  of  an 
inverted  pjTamid  to  cany  a  group  of  four  plate  girders, 
44  ft.  long,  with  concrete  packing  between  them. 
Across  these  girders  were  laid  sixteen  24-in.  I-beams 
forming  the  seat  for  the  pile  of  rails.  This  method  of 
loading  was  de.scribed  in  Engineering  News-Record  of 
Nov,  10,  1921,  p.  76.3.  From  the  view  of  this  reaction 
load,  Fig.  1,  it  will  be  seen  that  the  ends  of  the  girders 
and  I-beams  rested  on  blocking. 

A  hand-pump  with  s-in.  plunger  of  1-in.  stroke  forced 
oil  to  the  jack,  the  plunger  of  which  was  21  in.  in 
diameter.  In  addition  to  the  usual  pressure  gage  a 
boiler  draft -gage  was  arranged  to  show  the  movement  of 
the  pier.  This  gage  consists  of  a  graduated  glass  tube 
20  in.  long,  slightly  inclined  from  the  horizontal  and 
containing  a  red  liquid  with  a  travel  of  5  in.  The  tube 
was  connected  to  a  vertical  2-in.  cylinder  10  in.  high, 
mounted  on  a  steel  rod  standing  on  the  concrete  pier, 
this  chamber  forming  a  reservoir  for  the  gage  liquid. 
As  the  cylinder  dropped  with  the  settlement  of  the  pier 
it  lowered  the  level  of  the  liquid  in  the  tube  of  the  gage. 

Levels  were  taken  at  frequent  intervals,  as  well  as 
direct  measurements  of  the  movement  of  the  jack.  The 
concrete  was  .30  days  old  before  the  loading  >)egan. 

TfHl  on  Belled  Pier — The  first  test  was  made  on 
the  pier  with  the  belled  ba.se,  and  a  diagram  of  this 
tost  is  given  in  Fig.  2.  At  4.30  tons  (or  a  unit  load  of 
7  tons  per  square  foot)  the  settlement  was  less  than 
i  in.,  and  about  half  of  this  was  the  calculated  deforma- 
tion or  compression  of  the  concrete.  This- settlement 
took  place  on  the  first  day  and  ditl  not  increase.  On  the 
fourth  day  the  load  wa.s  increased  to  375  tons,  causing 
'■'-in.  additional  settlement.  No  further  movement 
occurred  until  the  load  was  increased  to  680  tons  (12 
ions  unit  load)  on  the  seventh  day.  The  total  settlement 


was  less  than  J  in.  and  practically  half  df  this  was  in 
the  concrete  column. 

With  the  load  increased  to  970  tons  on  the  ninth  day 
(18 J  tons  unit  load)  the  settlement  increased  A  in., 
and  then  continued  gi-adually  until  it  reached  a  total  of 
about  Is  in.  On  removing  the  load  some  days  later, 
this  settlement  was  reduced  about  1  in.  by  the  elastic 
recovery  of  the  concrete  and  the  hardpan.  Three  days 
later  this  recovery  had  increased  to  about  i  in. 

Test  on  Cylindrical  Pier — A  slower  rate  of  loading 
was  employed  in  the  test  of  the  cylindrical  pier,  to  which 
the  rails  and  apparatus  were  transferred  after  the  com- 
pletion of  the  test  on  the  first  pier.  A  load  of  149  tons 
(11.4  tons  per  square  foot)  was  carried  without  any 
settlement.  On  the  eighth  day  this  was  increased  to 
640  tons  (31  tons  unit),  increasing  the  settlement  to 
1^  in.    This  load  was  maintained  for  seventeen  days, 


FIG.  3.     INSPECTION  TUNNKL  FOK  THK  LOAU  TKST 
Showing  bottom  of  pier  expo.sed  tor  ti-st  of  skin  friction. 

but  the  settlement  increased  only  A  in.,  or  a  total  of 
IJ  in. 

The  load  was  then  increased  to  1,000  tons.  At  this 
juncture  the  commissioner  of  buildings  expressed  a 
desire  to  see  something  move  and  the  load  was  pumped 
up  to  1,200  tons,  the  jack  then  lifting  the  reaction  load 
clear  of  its  blocking.  Following  this  spectacular  move- 
ment the  load  was  rec'uced  to  1,000  tons.  For  the  22- 
day  period  of  this  te.st  the  total  settlement  was  about 
2  in.,  and  after  the  load  had  been  removed  there  was  a 
recovery  of  i  in.  The  maximum  unit  load  applied,  with- 
out allowance  for  skin  friction,  was  87}  ton.s.  In  both 
testa  the  results  were  practically  identical. 

Tests  of  Skin  Friction — For  the  purpose  of  examining 
the  first  te.st  pier,  a  4-ft.  well  was  .sunk  in  contact  with 
it,  the  wood  lining  being  omitted  for  a  vertical  strip 
about  1  ft.  wide.  Removal  of  the  wood  lining  of  the 
test  pier  disclosed  a  smooth  and  dense  concrete  surface. 
The  shaft  was  carried  down  below  the  base  of  the 
pier,  cutting  through  the  Ijell.  Samples  of  concrete  from 
the  Ix'll  showed  concrete  of  excellent  condition.  This 
had  been  expected,  owing  to  the  hydrostatic  pressure  in 
the  column  of  wet  concrete. 

From  this  inspection  shaft  a  tunnel  G  ft.  high  and 
4  ft.  wide  was  driven  for  a  distance  of  45  ft.  to  and 
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beneath  the  bottom  of  the  cylindrical  pier.  No  timber- 
ing was  required  in  this  tunnel.  Fig.  3  shows  this 
tunnel,  with  the  bottom  of  the  concrete  pier  exposed 
at  the  far  end. 

With  all  material  excavated  from  under  the  base  of 
the  pier,  so  that  it  was  held  only  by  skin  friction  in  the 
clay,  load  was  applied  until  the  pier  had  been  driven 
down  6  in.  In  this  movement  the  hardpan  in  the  roof  of 
the  tunnel  was  disturbed  only  for  a  distance  of  2  ft.  from 
the  concrete  plug.  No  movement  occurred  until  the  load 
reached  100  tons,  but  at  250  tons  the  pier  began  to  go 
down  slowly,  so  that  it  was  not  practicable  to  get  a 
pressure  higher  than  260  tons. 

Thus  the  skin  friction  would  be  250  tons  plus  the  6.5- 


FIG.  4.    DIAGRAM  OF  LOADING  AND  SKIN  FRICTION  TESTS 

ton  weight  of  concrete,  or  315  tons  for  a  cylinder  4  ft. 
in  diameter  and  70  ft.  in  the  ground.  This  would  have 
been  decreased  later  due  to  the  smooth  surface  caused 
by  the  movement.  The  timber  lagging  went  down  with 
the  concrete  cylinder  pier,  sliding  in  the  clay.  The  skin 
friction  may  be  taken  as  700  lb.  per  square  foot  of  the 
cylindrical  surface,  888  sq.ft. 

Compression  stress  in  the  concrete  under  the 
maximum  load  of  1,200  tons  v^fas  1,750  lb.  per  square 
inch  at  the  top  of  the  pier,  and  1,400  lb.  at  the  bottom. 
Tests  of  the  crushing  strength  of  this  concrete  showed 
an  average  of  2,410  lb.  at  14  days,  3,390  lb.  at  28  days 
and  3,720  lb.  after  three  months.  Fig.  4  is  a  diagram  of 
both  tests  and  shows  the  relation  of  skin  friction  to 
unit  load  at  base  of  pier. 

Conclusions— From  these  tests  the  conclusion  is 
drawn  that  the  allowable  pressure  on  the  hardpan 
stratum  can  be  increased  from  the  present  6-ton  limit 
to  10  tons  per  square  foot  without  any  risk.  This 
increase  would  be  sufficient  for  the  foundations  as  pro- 
posed for  the  20-story  building. 

Based  on  the  information  acquired,  the  plan  proposed 
is  to  sink  a  number  of  additional  piers  at  points  required 
by  the  design  of  this  building.  At  some  points  the  new 
pier  will  be  close  to  an  existing  pier,  with  its  bell  over- 
lapping that  of  the  latter.  The  two  piers  will  then  be 
capped  by  a  distributing  girder  carrying  a  column  of 
the  building. 

These  tests  were  planned  and  carried  out  under  the 
direction  of  J.  D'Esposito,  chief  engineer  of  the 
Chicago  Union  Station  Co.,  and  A.  J.  Hammond,  assist- 
ant chief  engineer,  in  co-operation  with  the  architects, 
Graham,  Anderson,  Probst  &  White. 


Applying  Machinery  to  Railway 
Maintenance  of  Way 

Enormous  Aggregate  Economy  Seen  in  the  Use 

of  Labor-Saving  and  Material  Handling 

Devices  for  Track  Work 

MANUAL  labor  in  railway  maintenance  is  becoming 
a  seriously  costly  feature  of  operating  expenses 
owing  to  the  great  army  of  men  employed  and  the  higher 
rates  of  pay  now  imposed  on  theirailways.  At  the  same 
time  the  conditions  under  which  the  work  is  done  are 
unfavorable  to  efficiency  and  economy  of  labor.  These 
circumstances  have  tended  to  cause  a  steady  increase 
in  the  introduction  of  mechanical  appliances  to  replace 
large  forces  of  unskilled  and  seasonal  labor.  This  sub- 
ject has  been  dealt  with  in  a  paper  read  before  the 
Western  Society  of  Engineers  by  Robert  H.  Ford,  assist- 
ant chief  engineer  of  the  Chicago,  Rock  Island  &  Pacific 
Ry.    An  abstract  of  this  paper  is  given  below: 

Railway  Labor — About  60  per  cent  of  all  railway 
employees  are  engaged  in  maintenance,  the  greater  part 
being  in  maintenance  of  roadway,  and  of  this  proportion 
approximately  75  per  cent  are  untrained  workers.  In 
1921  about  460,000  men  were  required  in  roadway  main- 
tenance and  $354,000,000  (about  54  per  cent  of  the 
maintenance  outlay)  was  expended  for  roadway  and  track 
repairs.  Our  conditions  are  such  that  the  roads  must 
depend  upon  the  seasonal  or  extra-worker  for  the  greater 
part  of  the  annual  maintenance  program. 

Time  studies  of  seasonal  or  extra-gang  labor  have  shown 
productivity  to  range  from  28  to  33  per  cent.  The  regular 
section  gangs  rank  higher  than  this,  but  the  effect  of  years 
of  low  rates  paid  to  this  class  of  really  skilled  labor  has 
been  to  lower  the  standard  and  drive  from  its  ranks  much 
of  the  desirable  material.  In  general  the  productivity  of 
railway  maintenance  labor  has  not  been  commensurate 
with  the  results  secured  in  other  lines  of  industrial 
endeavor.  Specialization  in  railroad  maintenance  has 
lagged  far  behind  other  lines  of  industry.  This  is  not  due 
to  a  failure  on  the  part  of  the  railroads  to  appreciate 
the  importance  of  such  matters,  but  to  the  fact  that  for 
years  the  roads  have  been  too  poor  to  be  economical. 

Roadway  Ditching — The  roadway  must  be  continually 
drained  and  ditched,  approximately  $31,000,000  being 
expended  annually  for  this  work.  In  former  years  the 
work  was  performed  entirely  by  manual  labor  at  a  cost  of  10 
to  25c.  per  yard.  Today  it  costs  75c.  to  $2  per  yard  by  hand 
or  50c.  to  $1.75  by  teams.  A  self-propelled  ditcher  consisting 
of  a  small  14-ton  steam  shovel  working  from  a  flat  car  was 
introduced  a  few  years  ago  and  has  afforded  great  oppor- 
tunities for  labor  reductions  in  this  direction.  One  of  these 
machines  will  pei-form  the  work  of  75  to  100  men.  Flat  cars 
have  given  way  to  air-dump  cars  with  the  steam  ditcher 
placed  between  them.  These  machines  can  be  put  to  a 
variety  of  uses  such  as  handling  coal  and  loading  and 
unloading  various  classes  of  material. 

A  comparatively  recent  innovation  is  the  ditcher- 
spreader  consisting  of  a  steel  car  equipped  with  wings 
similar  to  an  ordinary  spreader  (for  which  it  is  also 
used)  but  with  the  addition  of  a  detachable  cutting  edge 
shaped  to  the  standard  ballast  section.  In  one  operation 
this  machine  clears  the  ditches,  shapes  the  subgi-ade  from 
the  ballast  toe  to  the  shoulder  of  the  roadbed  and  also 
cuts  and  cleans  the  ditches  beyond  the  roadbed,  (see  Engi- 
veering  News-Record,  March  9,  1922,  p.  390).  The  machine 
is  pushed  by  a  locomotive  and  will  complete  from  10  to 
25  track  miles  per  day,  ditching  on  both  sides  where 
necessary.  It  does  the  work  of  several  hundred  men  at 
a  cost  of  2  to  6c.  per  yard.  This  machine  can  also  dig  new 
ditches,  but  its  main  advantage  is  to  keep  the  ditches 
clear.  The  steam  ditcher  is  most  economical  in  long,  hea\T 
or  sliding  cuts.  . 

In  certain  sections  of  the  country  right-of-way  ditchmg 
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is  necessarj'  near  the  fence  line.  As  a  rule  these  ditches 
are  deeper  and  larger  than  those  along  the  roadway  and 
construction  by  manual  labor  is  expensive.  A  ditcher- 
tractor  offers  many  attractive  possibilities  for  reducing 
labor  requirements  on  work  that  cannot  be  reached 
directly  by  machines  operated  from  the  track. 

Uiiloading  Earthicork — In  strengthening  and  widening 
embankments  it  has  been  customary  to  use  flat  cars 
unloaded  by  means  of  a  plow  on  the  rear  car  and  drawn 
through  the  material  by  the  cable  of  a  winding  machine 
at  the  head  end  of  the  train.  It  was  necessary  for  gangs  of 
men  to  go  between  the  cars  (unless  special  aprons  were 
provided)  and  shovel  out  the  accumulations  of  dirt  result- 
ing from  moving  the  plow  over  the  cars.  After  the  train 
moved  out  of  the  way,  the  spreader  placed  the  larger  part 
of  the  material  on  the  wdened  embankment,  the  remaining 
portion  being  removed  and  placed   by  hand. 

The  air-dump  car  operated  direct  from  the  locomotive 
and  loaded  by  the  locomotive  crane,  steam  shovel  or  other 
appliance  has  largely  replaced  the  plow  system  and  its  large 
labor  gang.  A  skillful  operator  can  dump  the  cars  at 
will  with  the  train  in  continuous  motion.  The  latest  type 
is  arranged  with  an  apron  extension  so  that  the  material 
can  be  dumped  clear  of  the  ballast  and  then  followed  up 
by  a  spreader  where  necessary. 

Motor  Cars — The  section  motor  car  is  replacing  the  old 
hand-operated  car  and  has  now  become  an  essential  for 
track  maintenance,  both  as  a  means  of  economizing  labor 
and  reducing  expenditures. 

Rail  Renewal  Devices — In  renewing  rails  it  is  practicable 
to  do  the  greater  part  of  the  work  by  mechanical  means, 
from  the  unloading  of  the  new  rails  until  the  released 
rails  and  fastenings  are  placed  on  cars  ready  for  ship- 
ment. Pneumatic  drills,  power  bonding  machines  and 
power  track  wrenches  are  some  of  the  several  labor-saving 
devices  that  reduce  the  cost  of  this  work  and  will  permit 
increased   efficiency   and   economy. 

The  labor  cost  of  laying  rail  varies  from  $700  to  $2,000 
per  mile,  the  large  fluctuation  being  influenced  largely  by 
operating  conditions  and  facilities.  A  fair  cost  today  is 
probably  about  $1,400  a  mile  but,  it  will  be  practical  to  do 
this  work  by  mechanical  means  for  about  one-third  this 
sum.  Last  year  $20,000,000  was  expended  for  labor  in 
this  work. 

Handling  Rails — A  pneumatic  hoist  mounted  or  built  on 
a  flat  car  equipped  with  a  derrick  at  each  end  and  placed 
between  two  flat  cars,  will  load  the  equivalent  of  two  miles 
of  rail  at  about  one-tenth  the  cost  by  former  methods  with 
large  labor  gangs.  A  light  derrick  truck  that  can  be 
lifted  from  the  rails  by  three  men  is  now  available  for 
use  at  large  terminals  in  moving  frogs,  rails,  switch 
material  and  heavy  timbers. 

Locomofive  Crane — A  locomotive  crane  will  do  about 
everything  required  in  lifting,  placing  and  transferring 
material,  pile  driving,  erecting,  digging  and  any  work  of 
this  class  where  manual  labor  has  been  necessary.  The 
range  of  use  of  these  machines  is  entirely  a  matter  of 
education.  Not  only  are  they  extremely  valuable  in  main- 
tenace  of  way  but  they  arc  adaptable  for  various  other 
lines  of  work. 

Track-  Oilers — To  prevent  corrosion  of  rail  fastenings, 
Bpikeg,  bolu,  tie-plates  and  even  the  rail  itself  by  brine 
drippings  from  refrigerator  cars,  these  metal  parts  are 
oiled  periodically  and  the  work  is  usually  done  by  track 
labor.  The  cost  of  oiling  joints  only  by  machine  runs  from 
13.60  to  $7  per  mile  (depending  largely  on  the  cost  of  the 
oil).    This  is  far  bolow  that  for  manual  labor. 

Moving  and  Killing  Weeds — American  railroads  spend 
•bout  $.'iO,000,000  annually  for  clearintr  the  weeds  from 
their  track,  with  an  addition  of  about  $li;,nO«.00()  for  keep- 
ing the  right-of-way  clear  of  brush  and  weeds.  It  is 
customary  to  do  much  of  this  work  by  team  mowers  or  by 
hand,  since  there  is  so  much  broken  or  r'lugh  and  rocky 
land.  There  is  a  great  opportunity  for  saving  by  develop- 
ment of  the  tractor  and  sicklebar.  both  of  which  are  now 
in  use  to  a  limited  extent. 


Cutting  weeds  forms  one  of  the  principal  jobs  of  section 
labor  and  requires  the  services  of  over  100,000  men  for 
five  months  of  the  year.  A  weed  burner,  operating  twice 
during  the  season,  will  remove  the  weeds  at  a  cost  of  $14 
per  mile  per  trip  as  compared  with  $135  for  hand  labor. 
This  is  only  one  of  several  devices  for  the  purpose.  On 
branch  lines  the  ballas.t  shoulders  can  be  taken  care  of 
by  the  disc  weed-cutter  at  a  cost  of  about  $4.50  per  mile 
as  compared  with  $25  for  hand  labor.  Track  mowing 
machines  consist  of  a  sickle  bar  attached  to  a  motor  car 
and  adjusted  to  cut  the  weeds  6  ft.  from  the  rail.  These 
machines  operate  at  4  to  6  miles  per  hour  and  the  work 
costs  $5.50  per  mile  as  compared  with  $40  per  mile  for 
both  sides  of  the  track  by  hand  labor. 

Destruction  of  weeds  by  chemical  process  is  both  possible 
and  practical,  although  the  field  is  open  for  further 
development.  The  time  is  not  distant  when  a  great  part 
of  the  money  now  spent  annually  for  weeding  will  be  saved 
because  chemical  and  mechanical  means  will  render  this 
labor  cost  unnecessary. 

Tie  Tampers — One  of  the  largest  items  in  roadway 
maintenance  is  the  labor  required  to  maintain  the  track 
in  uniform  surface.  Approximately  $44,000,000  is  ex- 
pended annually  for  this  work  which  is  almost  exclu- 
sively a  labor  item  and  is  performed  by  the  section  and 
extra  gang  forces.  Tie-tamping  machines  operated  both 
electrically  and  by  compressed  air  reduce  the  cost  by  70 
per  cent  or  more.  In  general  these  machines  are  better 
adapted  for  rock  and  hea\'y  ballast  than  for  light  material 
and  for  this  reason  there  is  considerable  room  for  further 
development.  One  trunk  line  is  using  a  pipe  line  which 
parallels  its  track  for  over  100  miles  to  furnish  compressed 
air  for  track  tools. 

Cleaning  Ballast  —  Ballast  becomes  foul  by  use  and 
must  be  either  shoveled  out  by  hand  and  wasted  on  the 
adjoining  slopes  or  cleaned  by  screening.  Many  roads  do 
the  latter  work  by  hand,  but  there  are  power-operated 
ballast  screens  that  greatly  decrease  the  cost  and  also  con- 
serve the  ballast  supply.  Picking  up  scrap  and  cleaning 
the  right-of-way  and  yards  falls  to  the  maintenance  laborer. 
There  are  many  opportunities  for  saving  by  means  of  local 
appliances  that  help  to  reduce  the  labor  required.  The 
tractor  crane  or  locomotive  crane  equipped  with  a  magnet 
offers  great  opportunities  in  this  direction,  especially  when 
combined  with  its  facilities  for  handling,  collecting  or  piling 
miscellaneous    material. 

Raihvay  Inventions — The  patent  office  is  full  of  discarded 
inventions  for  railroads  that  are  theoretically  good  but 
practically  impossible.  A  thorough  understanding  of  the 
principles  involved  is  absolutely  necessarj'  and  the  man 
unfamiliar  with  railway  operation  is  handicapped  until 
he  can  properly  inform  himself  or  co-operate  with  rail- 
road men. 

Railroad  men  of  inventive  turn  of  mind  who  will  study 
railroad  problems  have  a  good  start  in  this  direction. 
Essential  requirements  are  well  grounded  knowledge  of 
costs  under  existing  conditions,  the  experience  of  others 
on  proposed  remedies  and  their  reasons  for  failure  and  also 
a  knowledge  of  the  cost  of  the  proposed  devices.  With  this 
there  must  be  a  willingness  for  investigation  and  the 
patience  and  perseverance  which  the  inventor  usually  has. 
The  main  question  is  whether  the  device  is  conservatively 
safe,  cheap,  simple  and  essential.  In  conclusion  it  may  be 
said  there  is  a  great  field  for  design  ami  standardization  In 
railway  labor  saving  devices. 


Population  of  France  and  Its  Largest  Cities 

The  population  of  France  as  of  March  fi,  1921,  nccord- 
ing  to  recently  published  census  figures,  was  39,402,7?.9. 
There  were  IScities  with  populations  of  1 00,000  or  more, 
headed  by  these  five:  Paris.  2.90f,,472;  Marseilles. 
586..*?41:  Lyons.  561,592;  Bordeaux,  267,409;  Lille. 
200.952.  The  decline  in  population  from  1911  to  1921. 
after  allowing  for  1,710.000  added  by  the  annexation 
of  Al.sace-Lorraine,  was  about  2.000,000. 
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Analysis  of  Connecticut's  Traffic  Census  Data 
Yields  Facts  on  Truck  Overloading 

Digest  of  Report  Made  for  U.  S.  Bureau  of  Public  Roads  Shows  Every  Third  Truck  to  Be 
Loaded  Beyond  Capacity  of  Truck  and  Tires 


By  J.  Gordon  McKay,  Ph.D. 

Professor  of  Economics.  University  of  Wisconsin 


TO  SECURE  data  for  an  analysis  of  motor-vehicle 
traffic  on  trunk-line  highways,  with  particular  ref- 
erence to  truck  overloading,  a  comprehensive  study 
involving  records  of  75,000  vehicles,  was  made  last 
year  by  the  Connecticut  Highway  Department  in  co- 
operation with  the  U.  S.  Bureau  of  Public  Roads.  This 
survey  (described  in  detail  in  Engineering  Neu's- 
Record,  Jan.  12,  1922,  p.  48)  consisted  of  two  traffic 
censuses,  the  first,  at  Enfield,  covering  the  period 
Aug.  16-29,  on  the  Hartfoi-d-Springfield  road,  and  the 
second,  at  Greenwich,  Oct.  3-16,  on  the  Boston  Post 
Road  near  the  New  Yoi'k  State  line.  In  addition  to 
the  usual  numerical  count  information  was  secured 
regarding    weight    of   vehicle    (by    means    of   roadside 
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FIG.   1.     COMPOSITION  OF  TRUCK  TRAFFIC 
(SECOND  CENSUS) 

Based  on  rated  load-carrying  capacity.     Only  4.2  per  cent 
of  trucks  exceed  5-ton  capacity. 

scales),  dimensions,  comjnodity  carried,  length  of  haul, 
tire  equipment,  rated  capacity  and  other  details.  Based 
on  the  data  thus  secured  the  following  analysis  from 
a  report  made  for  the  U.  S.  Bureau  of  Public  Roads, 
is  presented.  For  the  federal  government  Thomas  H. 
MacDonald,  chief  of  the  Bureau  of  Public  Roads  and 
foi-  the  State  of  Connecticut,  Charles  J.  Bennett,  high- 
way commissioner,  were  the  representatives. 

Factors  in  Transport  Problem — The  production  of 
highways  and  of  vehicles  which  utilize  them  represents 
two  industries  in  which  the  yearly  investment  exceeds 
by  far  any  other  two  industries  in  the  United  States. 
The  interests  of  the  highway  engineer  and  the  producer 
of  motor  vehicles  are  largely  the  same — the  one  ta  con- 
struct and  maintain  highways  which  will  carry  a 
maximum  of  traffic  of  economical  weight  units  at  a 
minimum  cost,  and  the  other  to  produce  vehicles  which 
will  move  the  traffic  at  a  minimum  cost  and  with  the 
least  damage  to  the  highway.  We  cannot  afford  the 
waste  of  building  roads  to  carry  all  types  of  traffic 
and  unlimited  loads,  <nor  can  we  fit  the  vehicle  to  all 
types  of  highways.  It  is  a  combination  of  both— the 
building  of  suitable  and  satisfactory  roads  and  motor 


vehicles  of  the  proper  construction  and  weight.  This 
is  a  joint  industry  of  the  road-maker  and  the  road- 
user  with  a  common  object:  the  production  of  trans- 
portation at  a  minimum  cost. 

One  of  the  most  serious  difficulties  confronting  the 
highway  engineer  today  is  the  construction  of  roads 
which  will  remain  in  e.xistence  long  enough  to  justify 
the  investment  and  at  the  same  time  withstand  the 
hammering  of  the  steadily  increasing  volume  of 
weight  to  which  the  pavement  and  subgrade  are  sub- 
jected. This  presents  a  twofold  problem:  First, 
excessive  loads  beyond  a  given  maximum  weight  which 
results  in  the  premature  destruction  of  the  highway. 
Second,  overloading  per  capacity. 

We  must  fully  recognize  the  necessity  of  automotive 
transportation  and  the  need  for  construction  which  will 
carry  modern  traffic,  but  first  we  must  determine  the 
economic  load  units  and,  second,  eliminate  overloadinij. 
The  weight  of  single  units  and  speed  are  the  two  essen- 
tial points  of  difficulty.  The  greater  the  speed  of  heavj- 
loads  the  more  damage  to  the  highway.  The  ratio  of 
damage  to  the  road  with  an  increase  in  speed  is  alto- 
gether out  of  propcrrtion  to  the  economies  gained  by 
faster  movement. 

It  is  not  contemplated  that  we  will  ever  construct 
our  secondary  highways  to  carry  the  maximum  loads 
imposed  on  our  primary  roads.  To  prevent  the  destruc- 
tion of  our  secondary  systems  by  heavy  trucking  a 
classification  of  highways,  based  upon  evidence  and  not 
mere  belief,  is  necessary.  Maximum  weights  of  vehicles 
moving  over  each  type  of  highway  must  be  specified. 
Recent  load  restrictions  in  Wisconsin  limit  the  market 
for  sale  of  heavy-duty  trucks.  Strict  supervision  of 
weight  of  vehicles  and  severe  penalties  for  violation 
of  load  limits  are  essential  in  order  to  compel  obedience 
to  law  regulating  the  maximum  and  capacity  weights 
which  may  move  on  the  highway. 

In  Maryland  all  loads  in  excess  of  10  tons,  vehicle 
and  load,  are  forced  to  unload  excess  weight  and  leave 
it  oil  the  highway.  Ohio  orders  overloaded  trucks  off 
the  road.  Gross  weight  limits  in  the  various  states 
range  from  6i  tons  maximum  in  Vermont  to  15  tons 
maximum  in  California,  Michigan  and  New  Jersey. 
About  one-half  of  the  states  specify  a  maximum  load 
per  inch  of  tire  width  ranging  from  500  lb.  in  Idaho, 
Oregon,  and  Texas,  to  800  lb.  in  Connecticut,  Illinois. 
Iowa,  New  Jersey,  New  York,  Pennsylvania,  Washing- 
ton, Wisconsin,  Minnesota,  Massachusetts.  Maine  and 
iCentucky.  (See  article,  "The  Trend  of  Motor  Vehicle 
Legislation,"  Engineering  Neics-Record,  Sept.  1,  1921, 
p.  354.) 

Regulations  as  to  gross  weight  and  overloading  must 
take  into  consideration  two  road  factors:  First,  the 
difference  in  road  types,  permitting  heavier  gross 
loads  and  loads  per  inch  of  tire  width  on  the  more 
durable  types.  Second,  load  restrictions  during  the 
early  spring  when  the  pavement  is  most  easily  destroyed. 
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The  limitation  of  loads  to  25,000  lb.— the  allowable 
maximum  in  Connecticut — does  not  prevent  the  over- 
loading of  trucks  whose  rated  capacity  falls  below  the 
maximum   load   provision. 

Method.^  Emploijed — At  each  of  the  Connecticut 
traffic  census  stations  the  width  of  tire  was  taken 
by  measui'ing  the  impression  made  by  the  wheel  load, 
front  and  rear,  after  passing  over  strips  of  impression 
paper.  The  front-  and  rear-axle  weights  were  procured 
in  order  to  determine  the  total  load  and  the  distribu- 
tion of  load  on  front  and  rear  axle.  From  these  figures 
the  wheel  load  per  inch  of  tire  width  for  each  truck, 
make  and  capacity  was  determined.  The  make  and 
'  apacity  of  the  truck  were  necessary  in  order  to  com- 
[lare  the  manufacturer's  total  weights  and  percentage 
iistribution  of  weights  on  front  and  rear  axle  with  the 
actual  weights  i-ecorded  and  thus  arrive  at  the  overloads 
per  capacity. 

Any  analysis  of  overloading  has  certain  limitations  in 
I  he  present  state  of  highway  research:  (1)  The  lack 
of  maintenance-cost  studies  of  the  highways  on  which 
the  surveys  occurred  does  not  permit  of  establishing 
accurately  the  direct  relationship  which  exists  between 
■  overloading  per  capacity  and  high  maintenance  costs; 
2)  the  effect  of  overloading  on  the  pavement  and  sub- 
grade  can  best  be  shown  when  correlated  with  impact 
Htudics  of  the  several  jiavement  types;  (.'•)  the  over- 
load data  may  be  criticized  on  the  basis  of  the  standard 
ised  in  determining  overloads. 

The  weight  standard  used  in  this  analysis  for  deter- 
nining  overloads  for  each  make  and  capacity  of  truck 
on.sists  of  a  .summation  of  the  manufacturers'  1920 
•veights  for  the  chassis,  body  and  rated  capacity,  giving 
he  total  weight  when  loaded  to  capacity.  The  per- 
'•■ntage  distribution  of  weight  recommended  by  the 
manufacturers  of  trucks  for  front  and  rear  axle  load  is 
UHed  as  a  standard  for  determining  overload.s  (/n  the 
front  and  rear  axle.  In  order  to  be  conservative  5  per 
cent  of  the  total  chassis,  body  and  capacity  weight  wa« 
xlded  to  the  manufacturers'  given  weight  and  u.ned  as 
'lie  standard  for  computing  overloads  per  capacity. 
One-half  of  this  5  per  cent  was  added  to  the  front  and 
rear-axle  standard  weights  in  arriving  at  overloads  for 
the  front  and  rear  axles.  For  example,  if  the  cha.'^.iis 
Weighs  7.000  lb.,  the  body  1.600  lb.,  capacity  7.000  lb.. 
a  total  of  l.l.GOO  lb.,  5  per  cent  of  l.''i,»;00  lb.,  or  780 


lb.  was  added,  making  a  standard  for  total  overloads 
for  this  capacity  of  16,380  lb.  To  the  front  and  to 
the  rear-axle  weights  390  lb.  was  added  and  the  totals 
used  as  a  standard  for  judging  the  front  and  rear-axle 
overloads.  This  basis  seemed  fair,  and  even  an  allow- 
ance of  10  per  cent  would  have  made  little  material 
difference  in  the  following  results. 

Commodities  and  Overloads — It  has  been  generally 
believed  that  overloading  has  occurred  primarily  with 
trucks  loaded  with  sand,  gravel,  brick,  cement  and  lum- 
ber, and  that  this  abuse  has  been  restricted  to  a  rela- 
tively small  group  of  commodities.  We  find,  however, 
that  the  practice  is  restricted  to  no  typical  groups  of 
commodities,  but  is  almost  universal.  For  example,  the 
loads  in  Table  I  are  typical. 

The  types  of  commodities  iii  which  overloads  occur 
per  capacity,  excluding  all  commodities  in  which  the 
number  of  cases  of  overloads  are  less  than  four,  range 
from  apples  to  wire.  Of  the  cases  cited  75  per  cent 
of  the  overloading  was  practised  by  regular  trucking 
vehicles. 

The    commodity    loads    exceeding   25,000    lb.    in    the 


rLASRIFK-ATION   BY   GROSS    WEKIHT    (SECOND 
CENSI'S) 

y   51  out   of  a  total   of   2,183   trucks,  or   2.3   per  cent, 
gross  WPighta  exct-edlng  25.000  lb. 


TABLIC    I— NUMBER    OV   OVF.HI-OADED    TRUCKS  fiBSERVED    AND 
TVPF.t  OF  COMMoniTV  HAI'I.FD.  SEC(.)Nn  CONNFCTICCT  CENSUS 

\uinbpr«if  ItPK<ilar  Irreitular 

Comnirxlity  ( tvorloa^h  Trurking  Trucking 

ApplM.    .  7  7 

Hananft-^ H  8 

Heir 18  15  ) 

Miiltprnml  f<K(r<*  6  5  I 

Coponbwina.  h  6 

Crciokpry 4  )  I 

Drue. 9  7  2 

Dry  k<mkU.  . .  .  9  7  2 

Kp«r  4  4 

rw...  10  7  ) 

Fruit  and  vpioIbIiKh  17  IS  2 

Fumiiurr.  20  8  12 

firapm  9  i  4 

GnoTPriPo..  51  46  5 

llnuM>)uiMcrK..I.  22  7  IS 

I.umbor  1 1  4  » 

I.ilhnntr-  U  i> 

Mafhinrry  '.  2  » 

Meat  pnnlurt.  15  II  4 

\f„rol.«n.tw  9  7  2 


TnlaU  144  257  87 

l'lTY..l.l«.r-  75%  2'<f-„ 

Nn<<>!  ProduPM  orvrloaiirrl  niimhprihc  In*  ihao  fniir  num  nol  inrluilnl  In 
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TABLE  2— NUMBER  OF  COMMODITY  LOADS  IN  EXCESS  OF  25,000  LB., 

SECOND  CONNECTICUT  CENSUS,  1 92 1 

Overloads  Regular      Irregular 

Commodity                                Loads            Per  Trucking     Trucking 
Capacity 

Brick 2                  2  2 

Butter         .                                                 I                   I  I 

Cocoa  beans            ,                                    5                   I  5                 . . 

Drugs I  I 

Eggs I                   I  I 

Fruit 6                  5  6 

Glass I                   I  1 

Groceries 6                  6  6 

Litharge 3                    3  3 

Meat 2                    2  2 

Plumbing  supplies I                   I  I 

Rubber  : 5                    4  4                    I 

Sugar 8                  8  5                  3 

Tarv-ia 2                    2  2 

Valves                                                               I                     I  I 

Vegetables .                                                      I                     I  I                  . , 
Vinegar     ...                                                   4431 

Totals 49                 43  44                   5 

Percentage 87.8%  88. 7%          11.3% 


second  census  include  such  articles  as  Table  2  indi- 
cates. Of  the  total  number  in  excess  of  25,000  lb. 
gross  weight  87.8  per  cent  were  overloads  per  capacity 
and  88.7  per  cent  were  overloads  by  regular  trucking 
vehicles.  In  39  out  of  41  cases  loads  from  846  to  1,560  lb. 
per  inch  of  tire  width  on  the  rear  axle  were  observed. 

Composition  of  Triuk  Traffic — Fig.  1  indicates  prin- 
cipally the  small  percentage  of  vehicular  movement 
above  the  5-ton  capacity  truck — only  4.2  per  cent  of 
the  total.  This  is  not  attributable  to  limitations  of 
the  Connecticut  law,  since  a  considerable  portion  of  the 
traffic  passing  over  the  main  highways  on  which  the 


Classification  by  Tire  Types — Very  few  cases  of 
heavy  loads  occur  in  which  either  pneumatic  or  a  com- 
bination of  pneumatic  and  solid  tires  are  used.  Trucks 
equipped  with  pneumatic  tires,  as  indicated  in  the 
second  census,  are  used  largely  in  the  lighter  loads 
and  smaller  capacities,  increasing  rapidly  from  2,000 
to  5,000  lb.  and  decreasing  rapidly  to  10,000  lb.  The 
number  in  excess  of  10,000  lb.  is  negligible.  The  solid- 
tire  type  begins  to  increase  rapidly  at  5,000  lb.  while 
the  use  of  the  pneumatic  rapidly  decreases.  The  com- 
bined solid-and-pneumatic-tire  types  are  used  by  trucks 
in  the  weight  classification  between  3,000  and  14,000  lb. 

The  first-census  data  agree  in  general  with  the  second 
census,  noted  above.  Pneumatic  tires  and  combination 
pneumatic-and-solid  are  used  largely  by  lighter  capacity 
trucks,  and  for  lighter  loads,  increasing  rapidly  in  the 
case  of  the  pneumatic-tired  trucks  from  under  3,000  to 
5,000  lb.  and  rapidly  decreasing  at  7,000  lb.  The  gen- 
eral trend  in  both  cases  is  the  same. 

Classification  by  Weight — The  density  of  movement 
is  shown  by  Fig.  3  (for  the  second  census)  as  falling 
between  the  4,000  and  14,000-lb.  classes.  A  second  in- 
teresting fact  is  the  number  of  loads  in  excess  of 
25,000  lb.  (the  allowable  maximum  in  Connecticut) ; 
they  totaled  only  51  out  of  2,183,  or  2.3  per  cent.  A 
maximum  limit  of  28,000  lb.  gross  weight  would  be  of 
little  value,  since  it  would  admit  practically  all  of  the 
traffic  passing  over  the  Connecticut  highways.  In  the 
first  census  on  the  Boston  Post  Road  near  the  New 


TABLE  3— CONSOLIDATED  T.YBLES  OF  NUMBER  OF  O'V'ERLOADS  PER  CAPACITY,  1ST  AND  2ND  CONNECTICUT  CENSUSES 


J.     Overloads  Per  Capacity 


Ton —    — I  Ton —     ^H  Ton-, 


-2  Ton—,    .--2;  Ton — ,    .—3  Ton 

L         OL         L         OL         L        OL 


-3i  Ton-^  . — 5  Ton^     — 6  Ton — .     — 7i.Ton-^ 
L        OL         L        OL         L        OL         L       OL 


Total   . . 
Percent . 


151 

bb 

131 

24 

88 

35 

503 

169 

131 

59 

4 

1   350 

125 

352 

12b 

20 

7 

34 

3 

280 

121 

266 

52 

118 

53 

661 

253 

142 

63 

8 

5   444 

ISO 

446 

173 

22 

7 

36 

3 

Weighted    average 


44  5 
verloads    39'"£ 


//.     Overlortfh,  Rfar  Axle 

1st  Cen 

2nd  Cen 


Total ,  . . 
Percent . 


151 

53 

131 

17 

88 

33 

503 

171 

131 

51 

4 

1   350 

124 

352 

152 

20 

5 

34     3 

280 

97 

266 

43 

118 

46 

661 

253 

142 

57 

8 

5   444 

176 

446 

201 

22  - 

5 

36     3 

Weighted  average  overloads  ; 


III.     Overhails,  Front  Axit 

1st  Cen 

2nd  Cen 

Total   

Percent 

*  Note:  L=Load3:  OL=Overlo.^d! 


151 

lOb 

131 

15 

88 

41 

503 

163 

131 

81 

•  4 

1    350 

174 

352 

74 

20 

13 

34 

4 

280 

148 

266 

78 

118 

57 

661 

225 

142 

85 

8 

5   444 

227 

446 

99 

22 

13 

36 

4 

Weighted  average  overloads  front  axle  40*^ 


data  were  obtained  carried  interstate  traffic  passing 
through  Connecticut. 

Width  of  Body — Fig.  2  indicates  that  by  far  the 
greater  majority  of  truck-body  widths  are  7  ft.  6  in. 
or  less.  In  the  first  census  914  truck  bodies  were 
measured,  of  which  53,  or  6  per  cent,  exceeded  7  ft. 
6  in.  In  the  second  census  2,079  body  widths  were 
measured,  102  of  which,  or  5  per  cent,  exceeded  7  ft. 
6  in.  A  considerable  portion  of  this  excess  was  made 
up  of  vehicles  with  special-width  bodies. 

There  is  a  direct  relation  between  the  speed  and  body 
width  of  trucks  and  width  of  the  road  surface.  The 
wider  the  body  and  the  greater  the  speed,  the  wider 
the  pavement.  Since  an  overwhelming  majority  of  the 
trucks  are  less  thai)  7  ft.  6  in.  in  width  it  would  seem 
fair  to  restrict  body  width  to  that  maximum,  with  a 
resulting  saving  in  highway,  construction  costs. 


York  Line,  one  of  the  heaviest  truek-traflSe  roads  in 
the  country,  only  7  out  of  2,183  loads  would  have  been 
in  excess  of  a  28,000-lb.  maximum.  The  density  begins 
to  fall  rapidly  for  loads  over  25,000  lb.,  indicating  that 
this  maximum  is  more  nearly  correct. 

Weights  per  Inch  of  Tire  Width — The  analysis  of 
weights  per  inch  of  tire  width  shows  some  interesting 
facts.  We  may  have  overloading  on  the  front  or  the 
rear  axle  without  having  an  overload  per  capacity.  This 
is  dangerous  in  that  a  shifting  of  the  load  to  the  front 
or  rear,  producing  an  excessive  weigM  on  either  axle 
above  standards,  results  in  increased  impact  and 
destruction  of  the  highway. 

In  the  first  census  overloads  on  the  front  axle  in 
excess  of  800  lb.  per  inch  width  of  tire  number  29 
cases  in  a  total  of  226,  or  12.8  per  cent.  Overloads  on 
the  rear  axle  in  excess  of  800  lb.  per  inch  of  width 
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FIG.  4.      TRUCK  OVERLOADING  PER  CAPAriTY 
(FIRST  CEXSrS) 

Morp  than  evory  third  trurk  (39  per  cent)  on  the  Con- 
necticut liighways  was  louiid  to  be  loaded  beyond  the 
capacity    of    tin-    truck    and    tires.      Rear-axle    overloads 

number  1.38  cases  in  a  total  of  259,  or  38.4  per  cent. 

The  number  of  overloads  on  both  axles  is  167  in  a  total 

of  585  cases,  or  28.5  per  cent.    Overloads  on  the  front 

axle   range   from   800  to   1,100  lb.  per   inch   of  width, 

density  occurring  approximately  at  900  lb.  per  inch  of 

width.     On  the  rear  axle  overloads  occur  from  800  to 

1.650  lb.  per  inch  width,  density  occurring  at  1.100  lb. 

There  is  a  close  agreement  of  the  overloading  data  in 

I'Oth  censuses,  although  the  traffic  volume  in  the  .seccmd 

\ieeded  the  first.     In  the  second  census  the  per  cent 

I    overloads,   front   and  rear  axles  is  24.6  per  cent; 

erloads  front  11.9  per  cent;  overloads  rear,  30. 5  per 

•lit.     In  the  second  census  the  range  of  overloads  on 

Mie  frfjnt  axle  vary  from  800  to  1,500  lb.  per  inch  of  tire 

width,  while  the  rear-axle  overloads  range  from  800  to 

925  lb.  per  inch  of  tire  width.     The  density  of  over- 

'ads,  front  axle,  in  the  second  census  is  950  lb.,  while 

tic  den.sity  of  the  rear-axle  overloads  is  1,100  lb. 

In  both  censuses  the  trend  of  the  overload  is  to 
•  ncrease  with  thickness  of  tire  to  a  certain  thickness 
and  then  decreases.  Beginning  with  1  in.  thickness 
of  tires,  the  overloads  increase,  reaching  a  maximum 
with  IJ  in.  of  thickness  and  decrea.se  again  as  we  ap- 
proach 21  in.  of  tire  thickness. 

Of  all  the  charts  and  data  presented  Figs.  4  and  6, 
■hewing  an  analysis  of  truck  overloading  per  capacity 
for  the  first  and  second  Connecticut  c'iistis>'s  are  the 
most  interesting.  There  can  be  little  ronm  for  doiibt 
that  overloading  exists.  The  weighted  average  over- 
load per  capacity  (in  Table  3)  of  39  per  cent  means 
that  more  than  every  third  truck  on  the  highway  was 
loaded  beyond   the   capacity    of   the   truck    and    tires. 


Unquestionably  highway  damage  occurs  with  this  extra- 
ordinarily high  percentage  of  overloads.  It  is  not  only 
the  problem  of  total  overloads  per  capacity,  but  over- 
loads on  both  front  and  rear  axle.  The  rear-axle 
overloads,  of  course,  are  the  more  serious  since  the 
greatest  weight  distribution  is  placed  upon  the  rear 
axle.  A  total  of  37.5  per  cent  of  all  loads  moving  on 
the  highways  surveyed  were  overloaded  on  the  rear 
axle.  Further,  40  per  cent  of  all  truck.'^  observed  were 
overloaded   beyond  the   load   permissible   on   the   front 


Copocity    in  Ton&  l^ConnC«n^w!,15El 

FIG.   5.     TRITCK  OVERLOADING  PER  CAPACITY 
(.SECO.VD  CEX.SU.S) 

occurred  in  37.5  per  cent,  .ind  fi-ont-axle  overloads  in  40 
per  cent,  of  the  cases  recordi-d.  The  rear-axle  overloads 
are  more  serious  from  tin-  point  of  view  of  road  damage. 

axle.  It  will  be  recalled  that  5  per  cent  was  added  to 
the  total  gross  weight  to  be  conservative.  In  the  light 
of  the  i>ercentages  just  given  even  a  safety  factor  of  10 
per  cent  additional  weight  would  make  little  difference. 
RespimKibility  for  Overloads — This  analysis  presents 
the  problem  of  truck  overloading.  Who  is  responsible 
for  the  rapid  destruction  of  highways  under  fi'equent 
recurrence  of  overloads?  The  highwa.v  engineer?  He 
cannot  be  held  responsible  for  the  rapidly  gi-owing 
volume  of  truck  traflSc  of  excessive  vehicle  weights  and 
speed.  He  is  confronted  on  the  one  hand  by  de.struc- 
tion  of  new  and  old  roads,  and  on  the  other  with  little 
or  no  knowledge  of  what  to  expect  of  future  traflic.  Is 
the  fault  that  of  the  manufacturer  producing  trucks 
with  inadequate  tire  equipment?  The  fault  is  not 
entirely  his.  Not  knowing  in  many  cases  the  type  and 
weight  of  body  which  is  to  be  built  on  the  chassis  we 
cannot  hold  him  to  account  for  overloads  due  to  exces- 
sive body  weights.  Is  it  the  fault  of  the  individual 
owner  of  trucks?  In  the  nxajority  of  ca.se.s  the  blame 
belongs  to  him  and  in  addition  some  respoiisiljility  is 
attributable  to  the  designer  of  motor  trucks  for  not 
specifying  tire  equipment  to  carry  more  than  the  maxi- 
mum load.  There  is  some  truth  in  the  suggestion  that 
the  manufacturer  who  does  not  produce  a  vehicle  with 
a  complete  body  cannot  regulate  the  body  size  and  con- 
sequently the  loads  to  be  carried.  Of  course  an  increase 
of  the  tire  width  would  prtrvide  for  these  cases  of  over- 
loads. Neither  can  the  manufacturer  control  the  load- 
ing of  the  vehicle  or  the  distribution  of  weight.  The 
entire  load  may  be  on  the  rear  axle  or  distributed  more 
on  the  front  axle  than  is  safe. 
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It  is  not  the  purpose  of  this  discussion  to  attempt 
to  settle  the  responsibility  for  overloading.  The  fact.s 
speak  for  themselves.  We  are  confronted  with  the  prac- 
tice of  overloading  even  beyond  what  we  believed  in 
the  past. 

Conclusions — The  following  are  the  more  important 
conclusions  to  be  drawn  from  the  study  of  truck  traffic 
in  Connecticut: 

1.  Overloading  occurs  in  practically  all  types  of 
conmiodities. 

(a)  Not,  as  popularly,  supposed  only  in  build- 
ing materials,  gravel,  sand,  brick  and 
lumber. 

2.  Trucks  carrying  loads  in  excess  of  25,000  lb.  are 
overloaded  per  capacity  87.8  per  cent  of  total 
number  of  loads. 

(a)  Majority  of  overloads  in  excess  of  25,000 
lb.  are  trucks  not  capable  of  carrying 
25,000-lb.  load,  or  trucks  whose  rated 
capacity  falls  below  25,000-lb.  load  class. 

3.  Overloads  occur  with  greatest  frequency  between 
3.4-ton  capacity  trucks  to  and  including  the  5-ton 
truck,  ranging  from  20  per  cent  overload  per 
capacity  for  1-ton  trucks  to  62  i  per  cent  overload 
for  3-ton  trucks.  The  weighted  average  overload 
per   capacity   is   39   per   cent. 

4.  Overloads  occur  on  both  front  and  rear  axle. 
Since  tires  are  built  to  carry  rated  capacity  and 
wheel  load  recommended,  the  trucks  are  under- 
tired  when  overloads  occur  on  either  axle. 

5.  Overloads  on  the  rear  axle,  according  to  the 
manufacturer's  weight  distribution,  and  overloads 
on  the  rear  axle  in  excess  of  800  lb.  per  inch  of 
tire  width  agree,  indicating  that  both  methods  of 
analysis  are  correct.  A  considerable  difference 
between  front-axle  weights,  according  to  recom- 
mended axle  load  and  load  per  inch  of  tire  width, 
occurs.  Overloads  per  inch  of  tire  width,  front 
axle,  average  12  per  cent  and  overloads  per  capac- 
ity, front  axle,  40  per  cent,  indicating  the  manu- 
facturer's recommended  weight  is  incorrect  and 
in  excess  of  tiring  for  front  wheels. 

6.  A  direct  relation  exists  between  the  width  of  truck 
body  in  excess  of  7  ft.  6  in.  and  overloading  per 
capacity. 

7.  A  direct  relation  exists  between  overloads  per 
capacity  and  overloads  in  excess  of  800  lb.  per 
inch  of  tire  width,  not  only  loads  in  excess  of 
25,000  lb.,  but  in  cases  where  the  load  is  an  over- 
load per  capacity. 

8.  Regular  trucking  lines  are  consistent  overloaders. 
The  overloads  in  excess  of  25,000  lb.  are  88.7  per 
cent  regular  trucking  lines. 

Recommendations — 1.  Classification  of  highways,  de- 
pending on  construction  type,  and  designation  of 
vehicle  load  permitted  on  both  primary  and  sec- 
ondary roads. 

(a)  Such  classification  to  be  based  on  accurate 
information  as  to  the  effect  on  the  high- 
way of  different  loads. 

2.  Seasonal  restrictions  of  vehicle  loads;  reduction  of 
gross  weight  during  spring  seasons*  of  year  when' 
possibilities  of  damage  are  high. 

3.  Prohibition  of  overloads  beyond  capacity  of  truck, 
restricting  wheel  load  to  800  lb.  per  inch  of  tire 
width. 


4.  Maximum  body  width  7  ft.  6  in.,  projections  from 
truck  bodies  to  be  included  in  maximum  width. 

5.  Maximum  total,  front  and  rear-axle  weights,  to 
be  determined  by  state  highway  commission  for 
each  make  and  classification  of  trucks;  these  data 
to  be  placed  in  conspicuous  place  on  the  vehicle; 
basis  of  overloads  to  be  determined  in  each  indi- 
vidual case. 


Testing  Concrete  Material  for 
Detroit  Sewers 

IN  DETROIT  until  recently  concrete  aggregate  for 
city  work  has  been  accepted  with  only  a  cursory 
examination,  although  all  cements  used  in  municipal 
work  have  been  tested  for  many  years.  The  Depart- 
ment of  Sewer  Construction,  which  is  now  engaged  in 
an  extensive  program  of  construction,  has  recognized 
the  importance  of  the  quality  of  concrete  aggregates, 
however,  and  has  equipped  a  laboratory  for  the  study 
of  aggregate  in  charge  of  W.   H.  Dorrance,  Jr. 

A  survey  of  local  conditions  revealed  the  fact  that 
gravel  used  in  city  sewer  work  came  from  different 
localities.  Some  supply  contractors  furnished  bank- 
run  gravel  from  outlying  pits,  while  others  sold  river 
sand.  This  naturally  complicated  the  problem  of  in- 
spection for  it  was  to  be  e.xpected  that  a  wide  range  in 
quality  should  be  found.  In  order  definitely  to  establish 
this  range  and  pave  the  way  for  future  limitations  in 
the  specifications,  three  simple  tests  were  decided  upon. 
Since  it  was  desired  to  keep  the  initial  expense  well 
within  $100,  these  tests  should  of  necessity  require  no 
elaborate  apparatus.  On  the  other  hand,  they  must 
conform  to  recognized  standards  in  order  to  be  of  any 
future  value.  The  tests  are:  (1)  The  Abrams-Harder 
test  for  organic  impurities;  (2)  the  mechanical  an- 
alysis of  fine  aggregates,  and  (3)  the  decantation  test 
for  silt.  The  organic  test  has  been  found  entirely 
adequate  in  the  detection  of  organic  impurities.  The 
analysis  of  aggregates  under  i  in.  is  made  with  a 
Universal  sand  tester.  While  the  screens  are  not  Tyler 
standard,  they  conform  to  the  principle  in  that  each 
sieve  has  an  opening  width  double  that  of  the  preceding 
one.  In  this  way  a  comparative  modulus  of  fineness 
can  be  computed  for  each  sample.  It  is  admitted  that 
the  value  of  this  analysis  as  a  current  means  of  regu- 
lation is  nothing  under  the  existing  specifications. 
However,  it  is  believed  that  it  is  the  cheapest  means  of 
placing  on  record  the  mechanical  structure  of  the  con- 
crete. Future  specifications  will  undoubtedly  place 
more  stress  on  this  heretofore  neglected  characteristic. 
The  decantation  test  for  silt  is  used  in  conjunction 
with  the  organic  test;  this  is  really  a  field  test,  but  no 
means  of  performing  a  more  exacting  test  were 
available. 

The  ordinary  weekly  routine  is  simple.  An  endeavor 
is  made  to  cover  each  job  at  least,  once  a  week.  Samples 
are  taken  from  the  material  piles  and  prepared  for  the 
tests  by  passing  through  a  i-in.  screen.  The  calori- 
metric  test  is  recorded  after  being  allowed  to  stand 
at  least  two  days,  at  which  time  an  approximate  silt 
percentage  can  be  estimated.  If  this  percentage  is 
rather  high  the  sample  is  set  aside  for  an  immediate 
decantation  test.  Once  a  month  or  oftener  samples  are 
put  through  the  sand  tested  and  sieve  analysis  curves 
plotted.  Reports  of  all  tests  are  made  to  the  inspection 
department  and  the  engineer  at  the  end  of  the  week. 
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Alumina  Cement;  Its  Development, 
Use  and  Manufacture 

History  of  and  Properties  of  High  Strength,  Quick 

Setting  Cement  Now  Being  Produced 

Commercially  in  France 

By  Henry  S.  Spackman 

Consulting  Engineer,  Philadelphia,  Pa. 

THE  purpose  of  this  paper  is  to  make  available  to 
the  American  engineer,  in  the  form  of  a  digest, 
definite  information  relative  to  the  alumina  cements 
now  commencing  to  be  generally  used  in  France.  These 
cements  are  differentiated  from  portland  cements  by 
their  chemical  composition  and  by  the  fact  that  berth 
in  mortars  and  concretes  they  develop  strength  at  the 
48-hour  period  equal  to,  or  exceeding,  that  developed  by 
poi'tland  cement  at  28  days.  In  addition,  alumina 
cements  show  a  markedly  greater  resi.stance  to  the 
attacks  of  sea  water  and  water  carrying  sulphates  in 
solution. 

Owing  to  lack  of  space  no  detailed  chemical  discus- 
sion will  be  attempted  and  references  to  laboratory  in- 
vestigations will  be  confined  to  a  brief  resume  of 
conclusions  drawn  by  the  different  investigators. 

Early  Study. — Almost  twenty  years  ago  the  thought 
occurred  to  the  writer  that  it  might  be  possible  to 
produce  a  better  and  more  uniform  cement  than  port- 
land,  and  possibly  a  cheaper  one,  by  the  mechanical 
admixture  of  the  separately  prepared  compounds  then 
considered  its  essential  components.  With  this  object 
in  view,  the  writer,  at  first  in  collaboration  with  Dr. 
E.  W.  Lazell,  and  subsequently  with  E.  L.  Conwell, 
had  made  and  studied  in  his  laboratory,  the  various 
silicates,  aluminates  and  ferrates  of  lime  then  thought 
to  be  essentially  present  in  portland  cement  together 
with  a  number  of  possible  variants  of  these  compounds, 
among  which  were  aluminates  of  lime  in  proportions 
corresponding  to  two  and  three  molecules  of  alumina  to 
one  of  lime. 

The  purpose  in  making  these  various  low  lime 
aluminates  was  to  ascertain  the  minimum  amount  of 
lime  necessary  to  make  the  alumina  active  and  cause 
',  on  being  added  to  lime,  either  in  the  form  of  oxide 
•r  hydrate,  to  combine  with  it. 

Briefly  summarized,  the  conclusion.s  drawn  in  relation 
'o  aluminates  from  this  investigation  which  covered  a 
period  of  over  ten  years,  were: 

That  cements  resembling  portland  cement  in  their 
action  could  be  made  from  mechanical  admixtures  but 
that  these  cements  did  not  develop  strengths  comparable 
with  the  strengths  developed  by  low  lime  calcium 
iluminates. 

That  where  the  lime  present  in  the  aluminates  ex- 
eeded  that  required  to  form  a  mono-calcic  aluminate, 
'he  aluminate  was  usually  too  quick  setting  for  practical 
u.se  as  a  cement. 

That  where  the  lime  present  approximated  that  re- 
quired to  form  mono-calcic  aluminaten  they  could  be 
made  either  slow  or  quick  setting  by  varying  the  hard- 
ness of  burning.  The  lighter  burned  aluminates  were 
quick  setting  and  the  harder  burned,  slow  setting. 

That  when  the  lime  present  was  less  than  that  re- 
quired to  form  mono-calcic  aluminate,  the  aluminate  was 
slow  setting. 

That  the  quick  setting  mono-  and  di-<alcic  aluminates 


could  be  made  slow  setting  by  the  mechanical  admixture 
of  slow  setting  low  lime  aluminates. 

That  both  the  slow  setting  low  lime  aluminates  and 
the  slow  setting  mechanical  mixtures  of  quick  setting 
and  slow  setting  aluminates  were  slow  setting  but  very 
quick  hardening  and  developed  strengths  greatly  in 
excess  of  portland  cement,  especially  at  short  time 
periods.  The  24-hour  tests  showed  strengths  exceed- 
ing those  of  Portland  cement  at  28  days  and  that  the 
lime  content  in  the  aluminates  could  be  reduced  as  low 
as  three  molecules  of  alumina  to  one  of  lime  without 
apparently  affecting  the  cementing  value  of  the  product. 

That  other  sesqui-oxides  could  be  substituted  for 
alumina  and  that  the  presence  of  sesqui-oxide  of  iron  up 
to  10  per  cent  seemed  beneficial. 

That  the  presence  of  silica  in  any  considerable 
proportions  tended  to  reduce  the  early  strength  of 
aluminates,  probably  through  replacement  of  the  alumina 
content  to  which  the  high  early  strength  was  attributed. 

That  the  cementing  values  and  soundness  of  alu- 
minates were  apparently  unaffected  by  wide  variation 
in  the  ratio  of  the  lime  to  acid  acting  elements  provided 
the  lime  was  not  present  in  excess  of  that  required  to 
form  mono-calcic  aluminates. 

That  these  alumina  cements  were  strongly  resistant 
to  dilute  acids  and  unaffected  by  sea  water.  The  vei-y 
low  lime  aluminates  interposed  greater  resistance  to 
attack  by  acid  solutions  than  the  higher  lime  ones. 

It  was  also  found  that  these  aluminates,  in  addition, 
had  the  property  of  combining  with  hydrated  lime  and 
that  their  addition  gave  to  lime  mortars  quick  harden- 
ing properties  and  plasticity  and  that  relatively  small 
additions  of  these  aluminates  greatly  increased  the 
early  strength  and  natural  and  puzzolanic  cements. 

Attempts  at  Development. — As  the  purpose  of  the 
research  was  strictly  commercial,  no  attempt  was  made 
to  obtain  even  relatively  pure  materials  but  on  the  con- 
trary low  grade  bauxites  that  could  be  cheaply  secured 
in  the  market  were  used. 

The  equipment  of  the  laboratory  did  not  permit  of 
such  research  work  as  was  subsequently  carried  out  by 
Day  and  Sheppard,  Rankin,  Bates  and  others,  conse- 
quently no  attempt  was  made  to  determine  the  chemical 
compounds  formed  in  the  various  aluminates  produced. 

During  the  first  years  of  the  investigation,  the  alumi- 
nates were  produced  in  the  laboratory  cither  by  calcina- 
tion in  a  .small  kiln  12  in.  in  diameter  and  3  ft.  high,  or 
were  fused  in  graphite  crucibles  heated  in  a  gas-fired 
revcrberatory  furnace.  Subsequently  aluminates  were 
produced  on  a  semi-commercial  scale  in  a  kiln  3  ft.  in 
diameter  and  10  ft.  high.  Both  kilns  were  operated 
continuously.  The  raw  materials  after  being  ground, 
moistened,  and  molded  into  small  bricks  and  dried,  was 
fed  into  the  kiln  with  the  fuel  and  the  calcined  material 
was  drawn  from  the  bottom.  In  all,  some  20  tons  of 
slow  setting,  quick  hardening  alumina  cement  was 
manufactured. 

In  1009  the  Aluminate  Patents  Co.  was  formed  for 
the  commercial  development  of  the  patents  granted  the 
writer,  but  as  the  writer's  patents  covering  the  alumina 
cements  had  been  held  up  by  interference  proceedings 
between  his  application  and  M.  Bied's,  which  inter- 
ference was  subsequently  decided  in  the  writer's  favor, 
and  as  the  use  of  alumina  cements  as  an  addition  mate- 
rial  to  lime  seemed  the  most  promising  of  immediate 
financial  return,  no  effort  was  made  (o  place  the  low 
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lime  alumina  cements  on  the  market  nor  was  any  de- 
scription of  them  published  at  that  time. 

As  the  aluminates  made  from  mixtures  of  lime  and 
bauxite  in  the  manner  described  above,  were  very  ex- 
pensive, there  was  substituted  for  them,  a  high  alumina 
slag  produced  by  the  Pennsylvania  Steel  Co.  from  the 
smelting  of  the  Mayari  ores  of  Cuba  which  gave  slags 
low  in  silica  and  having  an  alumina  content  of  about 
30  per  cent.  While  this  slag  in  itself,  was  an  inert 
material,  it  could  be  made  by  special  treatment  suffi- 
ciently active  to  combine  with  lime  and  serve  as  an 
additional  material. 

The  writer  regrets  that  his  test  of  the  high  alumina 
cements  were  confined  to  tensile  and  compression  tests 
of  the  cements  either  neat  or  1:3  sand  mortar.  His 
explanation  for  this  omission  is  that  the  importance  of 
concrete  tests  was  not  recognized  at  the  time. 

Early  French  Investigations. — Jules  Bied,  Director  of 
the  Laboi'atories  of  J.  &  A.  Pavin  Lafarge,  le  Teil, 
France,  began  some  time  previous  to  1908  a  study  of 
calcium  aluminates  which  covered  much  the  same  ground 
as  the  writer's  work  and  led  to  the  same  conclusions 
except  that  Bied  concluded  that  the  fusion  of  the  bauxite 
and  lime  mixture  was  esipential  to  the  production  of 
cement  and  that  he  failed  to  note  the  value  of  aluminates 
as  addition  material  to  lime  or  other  low  grade  cementi- 
tious  materials.  The  work  of  Bied,  therefore,  was  con- 
fined exclusively  to  determining  the  value  of  the  low 
lime  aluminates  for  use  as  a  cement.  His  work  showed 
not  only  the  high  strengths  at  early  periods  of  fused 
mono-calcic  aluminates,  but  also  the  continuance  of  the 
strength  so  developed  over  long  periods  and  also  the 
resistance  of  these  cements  to  the  destructive  action  of 
sea  water  and  water  carrying'  solution  sulphates  of  the 
alkaline  earths. 

As  a  result  of  Bied's  laboratory  investigations,  the 
firm  of  J.  &  A.  Pavin  Lafarge  commenced  about  1912  to 
place  fused  mono-calcic  aluminate  cements  on  the  mar- 
ket under  the  trade  name  of  "Cement  Fondu."  The 
outbreak  of  the  war  stopped  the  commercial  development 
of  these  cements  but  their  manufacture  was  continued 
for  military  use. 

Corroborating  Investigation. — P.  H.  Bates  of  the 
Bureau  of  Standards  (see  Technologic  Paper  197)  has 
recently  reported  results  of  a  very  extended  study  of 
aluminates  undertaken  by  the  Bureau,  of  Standards 
under  his  direction.  This  research  included  the  micro- 
scopic determination  of  the  compounds  formed  both  by 
the  calcination  and  hydration  of  the  aluminates  as  well 
as  physical  tests  of  neat,  mortar,  and  concrete  speci- 
mens made  from  eight  different  lots  of  alumina  cements 
of  varying  compositions  produced  by  calcination  in  the 
rotary  kiln. 

His  conclusions  in  general  correspond  with  those  of 
Bied  and  the  writer.  He  found  that  the  higher  lime 
aluminates  were  quick  setting  and  that  the  lower  lime 
aluminates  were  slow  setting  and  that  the  hydration 
of  the  lower  lime  aluminates  consisted  in  the  formation 
of  hydrocalcic  aluminate  and  hydrous  alumina.  He 
found  that  the  low  lime  aluminates  gave  high  strength 
'  at  short  periods,  the  rapid  hardening  being  due  to  the 
rapidity  with  which  the  aluminates  hydrated  and  the 
high  strengths  due  to  the  thoroughness  of  the  hydra- 
tion and  the  large  amount  of  colloids  formed,  but,  that 
owing  to  the  susceptibility  of  these  colloids  to  moisture 


changes,  the  alumina  cements  would  not  be  satisfactory 
for  use  when  subject  to  the  action  of  water. 

Lnhnratory  Cnnchisions. — The  work  of  these  three 
independent  investigators  demonstrate^;  beyond  all  pos- 
sible question  the  fact  that  slow  setting,  quick  harden- 
ing cements  can  be  produced  by  the  calcination  of  mix- 
tures of  alumina  and  lime  in  which  the  ratio  of  available 
lime  to  alumina  does  not  exceed  the  monocalcic  propor- 
tion: that  the  cement  so  produced  gives  strengths,  neat, 
in  cement  mortars,  and  in  concretes,  at  the  end  of  24  and 
48  hours  as  high  or  higher  than  the  strengths  ordinarily 
developed  by  portland  cement  at  7  and  28  days  and  that 
the  strengths  of  low  lime  high  alumina  cements  con- 
tinue to  gain  up  to  the  three  month  period.  So  far  the 
conclusions  drawn  by  the  three  investigators  from  their 
work  are  in  complete  accord.  Mr.  Bates  also  states 
"that  the  methods  of  storage  of  the  test  pieces  showed 
that  these  cements  had  their  strengths  rather  mate- 
rially reduced  by  the  absorption  of  moisture.  This  was 
due  to  the  large  amount  of  colloidal  products  of  hydra- 
tion which  are  very  susceptible  to  moisture  changes. 
They  would,  therefore,  not  be  satisfactory  for  use  when 
subjected  to  the  action  of  water."  This  action  noted 
by  Mr.  Bates  is  not  in  accord  with  the  experiences  of 
M.  Bied  and  the  writer  in  their  laboratory  work  nor 
with  the  results  obtained  by  actual  use  in  work  in 
France  of  such  cements  extending  through  a  period  of 
over  ten  years.  This  difference  on  so  vital  a  point  is 
unfortunate  and  it  is  to  be  hoped  that  continuance  of  the 
tests  and  further  analysis  of  the  results  will  lead  Mr. 
Bates  to  a  modification  of  his  conclusions  which,  how- 
ever, applies  only  to  the  particular  cements  made  by  the 
Bureau  of  Standards  tested  under  the  methods  em- 
ployed. 

So  far  as  indicated  by  his  reports,  the  resistance  of 
the  high  alumina  cements  to  the  destructive  action  of 
sea  water  and  water  containing  sulphate  solutions  was 
not  noted  or  studied  by  Mr.  Bates. 

Present  Use  in-  Fra.nce. — With  the  end  of  the  war, 
high  alumina  cements  wei"e  again  placed  on  the  French 
market.  At  present  two  firms  are  engaged  in  their 
manufacture  and  sale,  J.  &  A.  Pavin  Lafarge  and  the 
Bureau  D'Organisation  Economique.  When  the  writer 
was  last  at  the  works  of  Lafarge  in  1919,  alumina 
cements  were  being  produced  in  a  small  furnace,  the 
coke,  limestone  and  bauxite  being  fed  into  the  furnace 
without  preliminary  fine  grinding.  The  molten  mate- 
rial was  drawn  from  the  furnace  in  the  same  manner  as 
slag  from  an  ordinary  blast  furnace.  The  iron  oxides 
contained  in  the  raw  material,  owing  to  the  reducing 
action  of  the  furnace  and  difference  in  specific  gravity, 
partially  separated  out  from  the  slag  as  metallic  iron, 
but  not  sufficiently  to  affect  the  color.  All  commercial 
alumina  cements  are  much  darker  in  color  than  portland 
cement.  If  bauxite  low  in  iron  is  used,  a  white  cement 
can  be  produced.  Lafarge  markets  his  cement  under 
the  trade  name  of  "Cement  Fondu."  This  company  is 
now  constructing  a  second  plant  at  Moutiers,  Savoie, 
France,  where  the  electric  furnace  will  be  used.  The 
alumina  cement  produced  by  the  Bureau  d'Organisation 
Economique  is  fused  in  an  electric  furnace,  hence  its 
trade  name,  "Cement  Electric." 

Properties  of  French  Cement. — In  a  recent  letter,  the 
Bureau  D'Organisation  Economique  makes  the  follow- 
ing claims  for  "Cement  Electric" : 


: 


May  18,  1922 


ENGINEERING     NEWS-RECORD 


833 


The  cement  is  a  mono-calcic  aluminate  containing  a 
fixed  quantity  of  silica  and  oxide  of  iron  and  is  made 
by  the  grinding  of  a  product  produced  by  the  fusion 
in  an  electric  furnace  of  a  predetermined  mixture  of 
silica,  alumina,  iron  and  lime.  The  finished  product  is 
a  mono-calcic  aluminate  containing  certain  quantities 
of  s'  ica  and  oxides  of  iron. 

The  cement  is  slow  setting  and  is  gaged  like  the 
ordinary  portland  cements  but  is  distinguished  from 
them  by  the  altogether  special  qualities  that  it  hardens 
rapidly  and  gives  high  strengths  at  early  periods  and  ig 
indecomposable  by  selenious  waters  and  sea  water. 

It  is  used  in  the  same  manner  as  portland  cement  but 
hardens  more  rapidly. 

It  is  no  exaggeration  to  say  that  at  the  end  of  24 
hours  its  strength  equals  that  of  poi-tland  cement  at  the 
end  of  a  month,  therefore,  forms  may  be  removed  from 
walls  after  24  hours  and  from  girders  and  slabs  after 
48  hours.  Concretes  mixed  1  part  cement,  1  part  sand, 
and  3  parts  gravel  show  compressive  strengths  of  7,500 
lb.  per  square  inch  at  the  end  of  3  days,  8,500  lb.  at  the 
end  of  28  days  and  9.000  lb.  at  the  end  of  3  months  and 
continue  to  show  sloAvly  increasing  strength  with  time. 
Concretes  mixed  in  the  proportions  of  1  cement.  1*  sand, 
and  3  gravel,  give  strengths  of  5,750  lb.  at  2  days, 
6,000  lb.  at  7  days.  7.500  lb.  at  28  days  and  7.750  lb.  at 
3  months.  Therefore,  in  making  calculations  for  struc- 
tures, the  compres.sion  members  may  be  figured  at  2,000 
lb.  per  square  inch  instead  of  at  700  lb.  generally  used 
for  Portland  cement.  This  results  in  a  marked  diminu- 
tion in  the  section  of  compression  members  which 
together  with  the  saving  in  form  lumber,  offsets  the 
higher  price  of  the  cement. 

The  writer  has  no  recent  figures  covering  the 
strengths  developed  by  the  "Cement  Fondu"  but  from 
information  obtained  in  1919  believes  there  is  little  or 
no  difference  in  the  strengths  developed  by  the  two 
cements. 

Owing  to  the  higher  price,  the  use  of  alumina  cements 
in  France  to  date  has  been  confined  to  work  where  the 
special  qualities  are  more  important  than  price,  such 
as  repairs  of  streets  and  pavements,  floors  of  factories, 
urgent  alterations,  foundations  for  machinery,  etc.,  and 
in  work  exposed  to  water  carrying  injurious  solutions 
and  to  special  construction  of  which  the  following  are 
typical  examples: 

Stmrfural  Uses. — In  the  construction  of  a  large  coal 
•orage  depot  for  the  Compagnie  du  Nord  it  was  found 
•hat  the  foundations  must  be  carried  through  a  thick 
layer  of  quicksand  and  sunk  to  a  depth  of  about  2^  ft. 
The  quickest  and  most  economical  method  of  sinking 
the  foundation  was  by  the  use  of  caissons.  This  method 
was  adopted,  hut  with  this  novelty,  the  cai.ssons  which 
'  'Te  constructed  of  aTumina  cement  were  also  the  ouf- 
i'le  foundation  walls.  The  largest  of  these  had  ex- 
terior dimensions  of  abmit  85  ft.  in  length  and  25  ft.  in 
width  with  a  height  of  about  25  ft.  This  caisson,  in 
addition  to  serving  as  a  foundation  for  the  coal  storage 
bins  mentioned  above,  was  to  be  used  as  a  room  for  the 
Installation  of  power  plant  and  coal  handling  machinery. 
Sinking  the  caisson,  which  was  loaded  with  225  tons  in 
addition  to  its  own  weight,  was  .started  immediately 
after  pouring.  By  reason  of  the  unequal  resistance  of 
the  soil  during  the  descent,  this  caisson  at  times  was 
very  apparently  deformed  but  never  crack>'d  or  flj^sured 
and  aft«r  being  finally  set  in  place  there  was  absolutely 
no  permanent  deformation. 


In  another  case  it  was  desired  to  remodel  a  five- 
story  building,  the  three  upper  floors  of  which  were 
occupied  as  apartments  and  the  two  lower  floors  as 
offices  of  a  bank.  The  work  involved  the  removal  of  a 
maze  of  small  rooms,  the  walls  of  which,  as  is  customary 
in  France,  were  masonry  and  carried  the  upper  stories 
so  as  to  form  the  large  halls  and  offices  of  a  modern 
bank.  This  reconstruction  had  to  be  done  without 
interruption  to  the  work  of  the  employees  in  the  bank 
in  the  two  lower  floors  and  without  inconvenience  in 
any  way  to  the  occupants  of  the  three  upper  floors. 
Steel  beams  and  columns  could  not  be  used  as  it  would 
be  impossible  to  put  them  in  place  without  interfering 
with  the  occupancy  of  the  building.  Ordinai-y  rein- 
forced concrete  was  also  objectionable  as  it  would  have 
required  leaving  the  forms  and  supports  in  place  for 
two  or  three  weeks.  It  was.  thei'efore,  decided  to  use 
concrete  of  alumina  cement.  This  was  found  very  satis- 
factory as  the  forms  and  supports  could  be  removed 
within  48  hours.  In  addition,  a  considerable  saving  in 
cost  resulted  as  compared  with  portland  cement  through 
the  use  of  smaller  sections,  a  reduced  quantity  of  form 
lumber  and  time  required  for  the  work. 

Commercial  Possibilities. — As  made  in  the  labora- 
tories of  Bates  and  the  writer,  the  manufacture  of 
alumina  cement  differed  in  no  way  from  the  customary 
processes  employed  in  the  manufacture  of  portland 
cement  and  any  portland  cement  mill  could  produce 
alumina  cements  from  a  mixture  of  bauxite  and  lime 
without  change  of  machinery. 

Omitting  the  price  paid  for  the  bauxite,  the  cost  of 
manufacture,  provided  the  aluminates  did  nqt  materially 
reduce  the  production,  of  the  kiln  through  excessive 
ringing  up,  should  be  no  greater  than  for  portland 
cement.  Theoretically  it  should  be  somewhat  less  as, 
owing  to  the  low  lime  content  and  consequent  reduced 
loss  on  ignition,  a  less  quantity  of  raw  material  woruld 
have  to  be  handled  and  in  addition  there  should  be  some 
saving  in  the  fuel  required. 

The  use  of  the  dry  process,  however  in  connection 
with  so  high  priced  a  raw  material  as  mixture  of  baux- 
ite and  lime,  would  not  be  pcmiomical  owing  to  the  dust 
losses  and  these  should  be  minimized  by  the  use  of  the 
wet  process.  It  is  probable  that  this  dust  loss  together 
with  the  tendency  to  ringing  up  in  the  kilns  nf  the  lime- 
bauxite  mix.  was  what  induced  the  Bureau  D'Organisa- 
tion  Kconomique  to  adopt  the  electric  furnace,  for  in 
1919  M.  Bied  told  the  writer  that  as  a  result  of  his 
di.scussion  with  him  in  1917  he  had  repealed  his  experi- 
mental work  and  found  that  fusion  of  the  alumina 
cement  was  not,  necessary.  Therefore,  in  the  design  of 
the  new  plant  he  expected  to  u.sc  the  rotary  kilns. 

At  present  cost  of  fuel  in  France  there  is  no  marked 
economy  in  the  use  of  the  electric  furnace,  for  while 
the  number  of  kilowatt  hours  required  to  fuse  a  ton 
of  cement  is  relatively  low.  this  economy  is  offset  by 
the  high  consumption  of  electrodes  the  cost  of  which 
offsets  any  fuel  economy  due  to  the  u.sc  of  hydrcvclectric 
power. 

The  increased  coat  of  alumina  cements  produced  in 
this  country  over  portland  cement  will,  therefore,  be 
dependent  on  the  price  paid  for  bauxite.  Assuming  a 
price  of  from  $12  to  $15  a  ton  for  bauxite  delivered 
at  the  works,  this  increased  cost  would  amount  1o  from 
$1..50  to  $2  per  barrel  which  should  permit  of  the 
alumina  cements  being  manufactured  and  sold  at  a  price 
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of  about  $4.2.5  per  bbl.  f.o.b.  works,  exclusive  of  pack- 
age, which  price  corresponds  to  that  at  which  it  is  now 
being  sold  in  France.  If,  however,  there  was  substituted 
for  the  better  grade  bauxite  suitable  for  chemical  work, 
bauxites  high  in  iron,  or  there  was  substituted  for  part 
of  the  bauxite  high  alumina  slags  such  as  those  produced 
by  the  Pennsylvania  Steel  Co.  where  the  alumina  content 
ran  from  28  per  cent  to  32  per  cent  and  the  lime  from 
28  per  cent  to  30  per  cent,  or  some  other  waste  material 
high  in  alumina,  a  very  marked  saving  should  be  made 
in  the  costs  of  these  cements.  Furthermore,  the  cost 
of  the  high  grade  bauxites  would  be  much  lower  for 
mills  located  near  the  deposits  as  the  price  of  bauxite 
used  was  f.o.b.  Philadelphia. 

While  at  first  thought  the  use  of  a  cement  costing 
two  or  three  times  that  of  portland  cement  would  seem 
prohibitive,  the  saving  in  time  and  form  lumber  will 
to  some  extent  offset  this  and  still  further  saving  would 
be  made,  if  as  claimed  by  the  French,  a  material  reduc- 
tion in  section  can  also  be  made  and  still  give  a  stronger 
structure. 

Convenient  Means  of  Supporting  Mains 
or  Valves  in  Pumping  Plant 

A  convenient  means  of  supporting  the  weight  of  water 
mainsi  or  valves  in  a  pumping  plant  being  used  in  the 
new  plant  at  Sacramento,  Cal.,  consists  chiefly  of  a 
pipe  of  suitable  size  and  length,  as  shown  in  the  accom- 
panying illustration. 

The  saddle  on  which  the  valve  or  main  is  to  be  sup- 
ported is  an  iron  casting  on  the  underside  of  which  is  a 
circular  groove  to  fit  the 
pipe  A.  The  latter  sets 
loosely  in  B,  which  is  a 
size  larger  than  A,  and 
the  weight  carried  by  A 
is  transmitted  to  B  by 
means  of  one-half  of  a 
lock  nut  or  a  pipe-to- 
casing  bushing.  The 
latter  gives  a  more  work- 
manlike appearance,  but 
before  being  suited  to 
this  purpose  its  lower  end 
has  to  be  cut  off  in  a 
lathe  and  the  threading 
for  the  pipe  A  run  clear 

through.  The  bottom  of  pipe  A  has  a  long  thread  for  ad- 
justment. When  ready  for  service  the  bushing  is  turned 
until  pipe  A  thrusts  the  saddle  up  snugly  against  the 
weight  above  it  and  takes  the  desired  amount  of  load. 
The  base  plate  is  recessed  with  a  circular  groove  to  take 
the  pipe  B.  When  the  exact  location  is  known  in  ad- 
vance a  neater  job  is  obtained  by  imbedding  the  base 
plate  in  the  concrete.  If  installed  later  the  plate  can  be 
set  on  top  of  the  finished  floor. 


CONVENIENT  SUPPORT  FOR 

MAINS  HAS  ADJUSTABLE 

FEATURE 


Lining  Tunnels  Under  Traffic 

Plant  and  methods  employed  in  lining  a  number  of 
railway  tunnels  without  inten-upting  traffic  are  des- 
cribed in  a  45-page  report  in  the  1921  proceedings  of 
the  American  Railway  Bridge  &  Building  Association. 
( Secretary,  C.  A.  Lichy,  Chicago).  The  lining  in 
most  cases  was  concrete  placed  by  hand  or  by  the 
pneumatic  method,  but  in  one  case  cast-iron  segments 
were  used. 


Window  Protection  Recognized  as 
a  Serious  Fire  Problem 

Round-Table  Discussion  of  Fire  Protection  Based 

on  Burlington  Fire — Water  Spray 

and  Outside  Shutters 

SINCE  the  destruction  of  the  Chicago,  Burlingham 
&  Quincy  Ry.  offices  in  the  Chicago  fire  of  March 
15,  with  its  demonstration  of  the  vulnerability  of  office 
buildings  to  outside  fire  attack,  concern  has  been  felt 
by  building  owners  and  insurance  men  over  the  obvious 
necessity  of  providing  such  buildings  with  more  effec- 
tive window  protection  than  is  now  in  use.  The  Na- 
tional Fire  Protection  Association  therefore  arranged 
a  discussion  of  window  protection  against  exposure 
fires  at  its  annual  meeting  at  Atlantic  City  on  May  10. 
Active  exchange  of  views  developed  in  this  discussion, 
with  the  main  result  of  showing  that  the  problem 
aff'ects  large  numbers  of  important  buildings,  that  the 
reliance  upon  street-width  separation  of  buildings  for 
protection  is  unwarranted,  and  that  means  for  protect- 
ing window  openings  require  much  further  .study. 

Matheivs  Describes  Burlington  Fire — W.  D.  Mathews, 
of  the  Chicago  Board  of  Fire  Underwriters,  opened 
the  discussion  with  a  description  of  the  Burlington 
building  fire  (see  Engineering  News-Record,  March  23, 
page  495).  According  to  his  description,  the  fire  from 
burning  buildings  to  the  eastward  crossed  the  80-ft. 
width  of  Clinton  St.  very  rapidly.  After  it  entered  the 
building,  the  heat  produced  by  combustion  of  the  con- 
tents of  the  building  itself  was  the  determining  factor 
in  the  destruction  produced;  the  heat  eff'ects  were  con- 
siderably more  severe  at  the  windows  on  the  west  and 
south  sides  of  the  building  than  on  the  north  and  east, 
where  fire  originally  entered. 

Except  for  what  was  in  the  vaults  the  contents  of  the 
building  were  entirely  destroyed  from  the  ninth  to  the 
fifteenth  floors.  The  contents  of  the  vaults  were  not 
harmed,  even  a  feather  duster  in  one  of  the  vaults 
being  found  uninjured.  The  vault  walls  were  of  6  in. 
of  reinforced  concrete  and  3-in.  tile  facings  inside  and 
outside,  and  were  equipped  with  double  doors.  The 
outer  doors  warped,  but  the  inner  doors  remained  tight 
enough  to  keep  out  the  heat.  The  enclosure  containing 
the  stairs  was  not  penetrated  by  the  fire,  and  in  fact 
remained  accessible  throughout  the  fire;  one  of  the  fire 
officials  remained  in  the  stair  shaft  during  most  of  the 
fire.  The  fact  that  there  was  no  standpipe  in  this 
shaft  greatly  reduced  the  means  for  fighting  the  fire. 

Question  being  raised  as  to  whether  the  fire  was 
transmitted  to  the  Burlington  building  by  direct  flame 
or  by  heat  radiation,  Mr.  Mathews  expressed  the  opin- 
ion, that  radiation  was  probably  not  the  cause.  Others, 
however,  held  that  radiatiori  was  responsible,  and  cited 
other  instances  of  very  strong  transmission  of  radiated 
heat.  In  particular  A.  R.  Small,  of  the  Underwriters' 
Laboratories,  reported  experiments  on  ti'ansmission 
through  windows  which  demonstrated  a  strong  trans- 
mission effect. 

Mr.  Small  characterized  the  Burlington  fire  as  equiv- 
alent to  a  1-  to  li-hour  test,  judging  by  the  effect  on 
the  terra  cotta  exterior  of  the  exposed  walls.  Had  the 
fire  been  longer  it  would  probably  have  done  damage 
to  the  contents  of  the  vaults  and  the  performance  of 
the  vaults  in  the  actual  fire  should  therefore  not  be 
given  too  much  weight.    He  expressed  the  opinion  that 
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a  north-south  cut-off  wall  through  the  building  would 
have  saved  the  western  half.  The  resistance  of  the 
wire  glass  in  the  elevator  enclosure  was  favored.  Mr. 
Small  believes,  by  the  fact  that  the  lights  were  of  small 
size  which,  as  shown  by  tests,  have  much  greater  re- 
si.stance  than  large  lights. 

Windows  Need  Wire  Glass  Phis  Somctliivfi — Ira  H. 
Woolson,  consulting  engineer  of  the  National  Board  of 
fire  Underwriters,  called  the  Burlington  fire  the  most 
important  demonstration  in  recent  years  of  the  need 
for  better  window  protection  in  high-grade  office  build- 
ings. For  years  the  National  Board  has  advocated  wire 
glass  for  windows  separated  by  a  horizontal  distance  of 
50  ft.  or  less  from  other  buildings,  and  in  any  case 
above  75  ft.  height.  Of  a  large  number  of  cities  to 
which  this  clause  was  recommended,  in  the  revision  of 
building  codes,  only  17  per  cent  accepted  it,  30  per  cent 
ignored  it  and  the  others  adopted  less  severe  provisions, 
as,  for  instance,  a  30-  to  35-ft.  exposure  width.  But  the 
Burlington  fire  demonstrates  that  the  Underwriters' 
own  recommendation  is  not  drastic  enough. 

.Mr.  Woolson  concludes  that  windows  in  office  build- 
ings should  be  protected  by  wire  glass  plus  something. 
What  that  something  is  cannot  yet  be  told.  The  choice 
so  far  as  known  at  pi'esent  lies  between  inside  and  out- 
side shutters,  a  water  curtain,  spray  from  an  outside 
sprinkler  directed  on  the  window,  and  inside  sprinklers. 
The  protection  of  window  openings  is  one  of  the  big 
questions  before  the  public  today.  Glass  alone  is  not 
sufficient. 

Outside  Shutters  Regarded  Favorably — Mr.  Woolson 
expressed  the  opinion  that  on  present  showing  an  out- 
side shutter  affords  the  best  possibility  for  window 
protection.  An  automatic  rolling  shutter  such  as  used 
by  the  American  Telephone  &  Telegraph  Co.  seems 
the  best  available  device.  D.  K.  Boyd,  arrhite<-t,  Phila- 
delphia, disagreed  with  this  view,  and  st.Tted  that 
shutters  are  difficult  in  application  and  e^lhetically 
objectionable,  so  that  a  water  sheet  or  curtain  appears 
the  more  desirable  solution. 

Water  Curtain  and  Spratjs — Favorable  testimony 
vonrerning  water  sprays  directed  against  the  outside 
of  windows  by  outside  sprinklers  was  given  by  several. 
A.  R.  Small  reported  experiments  at  the  Underwriters' 
Laboratories  in  which  a  hose  stream  directed  on  a  glass 
window  in  a  test  partition  very  greatly  reduced  the 
transmission  through  the  window  of  heat  from  a  fire 
built  on  one  side.  A  water  curtain  15  in.  away  from 
the  window  did  not  stop  the  radiation  in  the  same 
degree.  A  steel  shutter  stopped  more  radiation  than 
the  plain  glass  window:  a  wood-filled  door  stopped 
much  more  heat  than  either. 

In  the  case  of  a  fire  in  Worcester,  in  .January,  1921, 
cited  by  R.  S.  Moulton,  assi.stant  secretary  of  the  asso- 
ciation,  outside  sprinklers  protected  a  building  30  ft. 
from  a  fire.  J.  J.  Conwa.v,  superintendent  of  the 
Salvage  Corps.  Cincinnati,  in.stanced  a  case  where  a 
water  curtain  held  a  lO-.story  building  face  against  a 
severe  fire  exposure  on  an  80-ft.  street.  The  windows 
in  this  building  face  were  plain  glass  in  wooden  frames, 
and  remained  undamaged  after  the  curtain  or  spray  got 
into  action,  although  wire  gla.ss  400  ft. distant  from 
the  fire  was  cracked.  He  warned  against  the  danger 
of  failure  of  such  protection  through  insufficient  water, 
however.  Lack  of  water  is  a  common  cause  of 
sprinkler  failures,  and  in  this  particular  service  the 
requirement   is  to  supply  sufficient  water   for  all  the 


heads  that  may  open  from  simultaneous  exposure  of 
many  floors  to  radiant  heat. 

On  this  particular  point.  H.  P.  Weaver  stated  that  if 
all  the  windows  in  the  north  and  east  faces  of  the 
Burlington  building  had  been  equipped  with  outside 
sprinklers,  a  supply  of  about  8,000  gallons  per  minute 
would  have  been  required  to  feed  them.  In  general, 
outside  si)rinklers  on  a  large  building  might  require 
from  1. 000  to  10.000  gallons  per  minute  throughout  a 
two-hour  period.  Present  supply  systems  do  not  make 
such  volumes  of  water  available. 

Inside  Sprinklers — One  case  of  effective  protection 
through  inside  sprinklers  was  instanced  by  J.  H. 
Brumbaugh.  In  a  fireworks  building  fire  in  Chicago 
six  or  eight  years  ago,  a  building  12  or  14  stories  high 
was  exposed.  The  firemen  who  entered  this  building 
at  once  knocked  open  the  line  of  sprinklers  nearest  the 
windows  on  each  floor,  with  the  result  that  the  contents 
of  the  building  were  protected  although  the  bricks  on 
the  outside  of  the  wall  spalled. 

Quest io7i  To  Be  Investigated — On  motion  of  W.  H. 
Merrill,  of  the  Underwriters'  Laboratories,  the  que.s- 
tion  of  window  protection  was  referred  to  the  executive 
committee  of  the  association  for  inquiry  through  a 
questionnaire  by  which  information  and  experiences 
are  to  be  collected.  If  the  results  of  the  inquiry  war- 
rant, the  subject  may  then  be  referred  to  a  special 
committee  for  studv. 


Herbert  Hoover  on  a  Plan  for  New  York 
and  Its  Environs 

Kubslancr  of  nn  addnsx  hrfnrr  a  mntiiifi  at  the  Enginrrring 
Socirtifs'  Building.  Nrw  York  Cilii.  Mini  10.  .S'rr  News  columns 
for  drinits  of  the  merting. 

THE  action  of  the  Trustees  of  the  Russell  Sage 
Foundation  in  providing  for  a  survey  of  New  York 
City  and  its  environs  by  engineers  and  other  experts 
and  for  (he  preparation  of  a  comprehensive  plan  for 
the  development  of  the  entire  district  deserve  the 
highest  commendation. 

The  enormous  losses  in  human  happiness  and  in 
money  which  have  resulted  from  lack  of  city  plans 
taking  into  account  the  conditions  of  modern  life,  need 
no  comment.  The  lack  of  adequate  open  spaces,  of 
playgrounds  and  parks,  the  congestion  of  streets,  the 
misery  of  tenement  life  and  its  repercussions  upon  each 
new  generation,  are  an  untold  charge  against  our 
American  life.  Our  cities  do  not  produce  their  full 
contribution  io  the  sinews  of  American  life  and  na- 
tional character.  The  moral  and  social  issues  can  only 
be  met  by  a  new  conception  of  city  building. 

The  great  growth  of  industfy  since  New  York  was 
originally  planned  presents  a  host  of  new  problems. 
The  cost  of  distribution  of  necessities  within  the 
boundaries  of  the  city  increases  each  year.  The  inade- 
quate system  of  transportation  terminals  and  com- 
modity distribution  taxes  New  York  10  or  15  per  cent 
upon  the  cost  of  living  above  more  adequately  served 
centers. 

Many  of  our  industries  are  .«<easonal.  If  we  are  to 
secure  high  living  standards  and  to  gain  in  national 
productivity,  these  industries  must  he  .••o  interlocked 
as  to  give  more  continuous  employment.  The  fact  th.it 
New  York  has  at  all  times  the  largest  proportion  of 
unemployment  of  any  of  our  cities  is  due  partially  to 
this  ill  adjustment. 

New  York  is  the  gateway  of  Enmpe  into  the  United 
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States  and  the  dumping  of  great  hordes  of  people  into 
our  slums  is  a  poor  introduction  to  Americanization. 

One  part  of  such  a  regional  plan  as  is  proposed  must 
be  to  bring  home  to  each  economic  group  in  the  district 
a  full  realization  of  its  function  in  the  great  whole  of 
which  it  is  a  part.  With  this  understood,  residential 
districts  whose  interests  center  largely  around  low  cost 
of  living  and  educational  and  recreational  facilities 
would  insist  on  better  means  of  distribution  of  com- 
modities and  of  the  development  of  public  utilities. 
The  manufacturing  districts  would  demand  not  only 
better  aligned  transportation  but  also  co-ordination  of 
manufacturing  to  residential  areas  along  human  lines. 
Manhattan  in  particular  needs  today  not  more  central- 
ization but  decentralization. 

The  vision  of  New  York  and  its  environs  as  a  well 
planned  location  of  millions  of  happy  homes  and  a  bet- 
ter working  center  of  millions  of  men  and  women 
grasps  the  imagination.  A  definite  plan  for  its  accom- 
plishment may  be  only  an  ideal.  But  a  people  without 
ideals  degenerates;  one  vnth  practical  ideals  is  already 
upon  the  road  to  attain  them. 

Long  Colorado  Railway  Tunnel  to  Be  Built 
by  Improvement  Bonds 

RAISING  funds  for  the  construction  of  a  railway 
.  tunnel  by  the  organization  of  an  assessment  or 
improvement  district  authorized  to  issue  bonds,  on  the 
same  general  basis  as  an  ii-rigation  or  drainage  district, 
is  an  innovation  which  has  been  made  practicable  by 
the  recent  passage  of  a  State  law  in  Colorado  providing 
for  the  Moffat  tunnel  improvement  district  on  the  line 
of  the  Denver  &  Salt  Lake  R.  R. 

Development  of  the  territory  served  by  this  railway, 
its  traffic  facilities  and  its  economy  of  operation  are  all 
hampered  by  the  present  open  line  over  the  range  with 
grades  of  4  per  cent  and  a  summit  elevation  of  11,660  ft. 
Financial  assistance  in  extending  the  railway  through 
a  productive  district  in  order  to  complete  a  new  link  in 
a  transcontinental  route  hinges  largely  upon  the  con- 
.struction  of  this  tunnel  in  order  to  remove  the  present 
operating  handicaps.  But  the  railway  company,  in 
which  Denver  industries  have  a  large  interest,  is  unable 
to  finance  this  desirable  work. 

In  view  of  this  situation  and  the  potential  advantages 
of  a  favorable  line  in  relation  to  the  commerce  and 
development  of  Denver  and  the  State  of  Colorado  there 
has  been  a  strong  movement  for  the  undertaking  of  the 
tunnel  as  a  public  work.  The  first  plan  was  to  issue 
State  bonds  to  raise  funds  for  the  Moffat  tunnel  and 
two  tunnels  on  other  routes,  but  this  project  was  de- 
feated by  public  vote  (see  Engineering  News-Record  of 
April  8,  July  1  and  Dec.  30.  1920,  pp.  716,  44,  and 
1302).  The  next  plan  was  to  organize  a  tunnel  district 
in  which  assessments  for  benefits  would  be  levied.  This 
plan  has  been  made  practicable  by  the  passage  of  the  bill 
noted  above. 

The  tunnel  bill  provides  for  the  formation  of  the 
Moffat  Tunnel  Improvement  District  by  means  of  which 
bonds  may  be  floated  for  constructing  a  tunnel  through 
James  Peak  at  a  cost  not  to  exceed  $6,720,000.  The  dis- 
trict, which  will  be  contiguous  to  the  railway  in  Denver, 
Adams,  Jefferson,  Boulder,  Gilpin  and  Moffat  counties, 
w;ill  include  territory  directly  benefited  by  the  tunnel. 
All  real  estate  exclusive  of  improvements  will  be  as- 
sessed,  levies  will   be  paid   as  t^xes,   and  bonds  will 


be  issued  at  not  exceeding  6  per  cent  to  cover  the 
cost.  Rights  of  protest  and  appeal  are  allowed,  consent 
of  owners  of  50  per  cent  of  the  property  being  required 
to  make  the  bond  issue  legal. 

Both  the  financing  and  construction  are  to  be  directly 
under  the  control  of  a  commission  composed  of  five 
members  appointed  by  the  governor.  The  law  provides 
for  the  use  of  the  tunnel  for  other  than  railway  pur- 
poses, including  the  carrying  of  water  for  the  future  use 
of  the  city  of  Denver.  Surveys  indicate  a  tunnel  about 
six  miles  long  with  a  summit  elevation  of  9,100  ft.  and 
having  approaches  with  grades  not  exceeding  2  per  cent 
and  curvature  not  exceeding  10  degrees. 

Determining  the  Penetration  of 
Wood  Preservatives 

THE  effectiveness  of  any  wood-preservation  treat- 
ment is  measured  verj'  largely  by  the  depth  to 
which  the  preservative  penetrates.  This  can  be  deter- 
mined by  the  following  tests  used  by  the  Forest 
Products  Laboratory. 

The  presence  of  creosote  oil  is  indicated  by  the  dark 
discoloration.  The  degree  of  penetration  may  readily 
be  determined  by  taking  a  sample  at  a  point  free  from 
checks  and  other  imperfections  and  at  a  considerable 
distance  from  the  end.  The  sampling  may  be  done 
either  with  an  ordinary  i-in.  bit,  or  with  an  increment 
borer  which  brings  out  a  core  of  wood  that  shows 
in  cross-section  the  depth  of  penetration.  The  observa- 
tion should  be  made  at  once  because  the  oil  spreads 
rapidly  over  the  cut  surface.  To  prevent  infection  the 
hole  in  the  treated  piece  should  be  tightly  closed  with 
a  creosoted  plug. 

As  zinc  chloride  is  colorless  the  depth  of  penetration 
of  this  preservative  must  be  ascertained  by  chemical 
means.  After  cutting  the  stick  in  half  or  getting  a 
sample  with  the  increment  borer,  the  freshly-cut  sur- 
face is  dipped  for  not  to  exceed  10  sec.  in  a  1  per  cent 
solution  of  potassium  ferrocyanide  and  the  excess  solu- 
tion is  removed  by  blotting  paper.  The  sample  is 
then  dipped  into  a  1  per  cent  solution  of  uranium 
acetate  and  dried.  The  treated  portions  will  be  whiter 
than  the  natural  wood  and  those  untreated  will  have 
a  dark  red  or  a  maroon  color.  This  method  does  not 
give  sharp  contrasts  on  wood  which  is  reddish  in  color 
like  red  oak,  but  otherwise  it  is  satisfactory  and  affords 
a  permanent  record. 

Another  method,  developed  by  Galen  Wood,  consists 
in  spraying  over  the  freshly-cut  surface  a  mixture  of 
equal  parts  of  a  1-per  cent  potassium-ferrocyanide  solu- 
tion, a  1-per  cent  potassium-iodide  solution  and  a  5-per 
cent  solution  of  soluble  stai-ch.  This  colors  the  treated 
portion  a  very  dark  blue  but  does  not  affect  the 
untreated  wood.  Although  the  color  fades  in  time  it 
may  be  brought  back  by  spraying  again. 

Sodium  fluoride  is  colorless:  no  satisfactory  method 
of  showing  its  presence  in  wood  has  been  devised. 

Mercuric  chloride  is  also  colorless  but  dipping  the 
wood  in  a  solution  of  hydrogen  sulphide  turns  the 
treated  area  black. 

As  individual  pieces  may  show  an  abnormally  high 
or  low  degree  of  penetration,  a  sufficient  number  of 
tests  should  be  made  to  obtain  a  fair  average.  Samples 
should  be  taken  at  a  considerable  distance  from  the 
ends  of  the  stick,  in  order  that  they  will  not  be 
affected  by  the  heavy  longitudinal  penetration. 
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Office  Circulation  of  New  Literature 

Sir — I  have  read  with  much  interest  Miss  Canavan's 
article  on  "Office  Circulation  of  New  Literature,"  in 
your  issue  of  Feb.  16,  p.  288.  At  Stone  &  Webster's 
Boston  office  library  the  system  is  similar  to  the  one 
described  by  Miss  Canavan,  but  the  following  objections 
have  been  raised  by  one  of  the  members  of  our  staff: 
(1)  If  in  a  hurry  for  a  particular  issue  there  is  some 
delay  in  running  a  copy  down.  (2)  The  magazine, 
moving  in  an  automatic  way,  has  sometimes  gone  to  the 
'grave  yard.'  For  instance,  copy  is  delivered  to  Mr. 
Smith,  who  is  away  for  a  few  weeks,  and  in  that  case 
Mr.  Jones  ^vvill  receive  it  at  a  later  date  when  it  has  lost 
its  value  to  some  extent.  G.  W.  Lee, 

Librarian,  Stone  &  Webster,  Inc. 
Boston,  Mass.,  March  20. 


"Human  Engineering" 

Sir — As  a  result  of  the  war,  many  men  are  wonder- 
ing if  humanity  is  on  the  right  track  and  if  the  human 
race  is  really  achieving  its  destined  place  in  the  scheme 
of  things.  Alfred  Korzybski,  in  "Manhood  of  Human- 
ity. The  Science  and  Art  of  Human  Engineering" 
(E.  P.  Button  &  Co.,  New  York  City;  .$3),  asserts  that 
man  is  not  developing  as  he  should  because  he  is  not 
living  in  accord  with  the  laws  of  human  nature.  He 
presents  a  new  concept  of  man  based  upon  his  supreme 
faculty  of  appropriating  and  using  the  fruits  of  the 
labors  and  experiences  of  past  generations  as  intellec- 
tual and  spiritual  capital  for  development  in  the  pres- 
ent, and  the  capacity  of  conducting  his  life  in  the  ever 
increasing  light  of  inherited  \Misdom.  By  reason  of 
this  faculty,  man's  development  is  not  subject  to  the 
laws  that  apply  to  animals,  but  is  nevertheless  governed 
Ijy  natural  laws,  the  laws  of  human  nature.  It  is  man's 
chief  duty  to  his  race  to  discover  the  laws  of  human 
nature  and  teach  his  fellow  beings  to  observe  and  live 
in  accord  with  those  laws.  Then  will  humanity  emerge 
from  its  infancy  and  attain  its  manhood.  Human 
Engineering  is  defined  as  "the  science  of  Human 
Nature  and  the  Art  of  directing  the  energies  and  capac- 
ities of  human  beings  in  accordance  with  the  laws  of 
Human  Nature  for  the  advancment  of  Human  Weal." 

The  book  is  carefully  written  in  simple,  precise 
language.  The  arguments  are  based  upon  a  wide  range 
of  historical  facts  and  the  conclusions  are  siipportorl  by 
mathematical  deductions  which  leave  the  reader  with 
the  conviction  that  the  author  has  presented  new  ideas 
of  man  anrl  hi';  destiny  which  arc  convincing  and 
deserve  careful  consideration. 

P',ngineers,  l)oth  by  their  training  and  mcthocl  of 
thought,  arc  perhaps  the  best  qualified  to  discover  and 
prove  the  laws  of  human  nature,  and.  when  disrovered. 
help  to  apply  them  for  the  advancement  of  the  human 
good.  Surely  there  can  be  no  more  noble  task  for 
engineers  than  to  engage  their  talents  and  labors  in  IhU 
human  problem  which  the  author  rails  the  Science  of 
Human   Engineering. 

Harriman.  Pa..  Feb.  20.  Wli.sON  FlTTH  SMITH. 


Modern  Roads  from  French  Point  of  View 

LKS  CH.VUSSKE.S  MODKRNES— Par  P.  I.ftlavrian.  Ing^nieur  «n 
Chef  rtes  Fonts  et  Chaussfies.  Paris:  J.  B.  BaiUiere  et  Fils. 
Paper:  fi  x  9  in.,  pp.  431;  half  tones  and  line  cuts.  Paper. 
40  f r. ;  flexible  binding,  50  fr. 

Happily,  the  author  of  this  book  avoids  that  tediou.^ 
recital  of  road  building  history,  beginning  with  the 
practice  current  among  the  ancient  Romans,  with  which 
so  many  American  and  British  authors  feel  it  nec- 
essary to  preface  any  text  on  the  general  subject  of 
highways.  Instead,  he  starts  with  a  statement  of  the 
pressing  problems  of  to-day,  due  to  changes  in  the 
character  and  volume  of  traffic.  The  technique  of 
highway  practice  has  undergone  so  many  changes  with- 
in the  past  few  years  in  order  to  cope  with  the  needs 
of  increased  motor  transport  that  most  of  the  former 
standard  texts  in  French  are  inadequate.  Some  of  the 
newer  American  and  English  books  have  more  nearly 
kept  pace  with  recent  progress,  but  none  of  these  has 
been  translated  into  P'rench.  In  bringing  together 
into  one  volume  a  statement  of  methods,  materials  and 
machinery  used  by  road  builders  of  today,  M.  LeGavrian 
has  performed  a  real  service,  not  only  for  his  com- 
patriots but  for  engineers  of  other  countries  who  are 
able  to  read  French. 

For  a  task  of  this  sort  the  author  is  particularly 
well  qualified.  In  his  several  capacities  as  inrfcnieur 
rn  chef  d-w  Fonts  et  Chaiissees,  pi'ofessor  at  the  Ecole 
Nafionalc  des  Pnn.ls  ct  Chaus^'^ecs,  and  secretary  of  the 
Permanent  International  Association  of  Road  Con- 
gresses, he  has  had  unusual  facilities  for  the  prepara- 
tion of  a  comprehensive  and  authoritative  text  on 
modern  road  building.  The  book  consists,  in  part,  of 
material  which  M.  LeGavrian  used  in  lectures  to  stu- 
dents at  the  ^cole  Natumale. 

The  book  is  divided  into  two  parts,  the  first  dealing 
with  bituminous  materials — their  nomenclature,  methods 
of  production  and  physical  and  chemical  propertie.s 
and  tests — and  thd  second  with  the  design  and  con- 
struction of  the  several  standard  types  of  paving  sur- 
face, including  bituminous,  concrete  and  block  pave- 
ments. 

In  French  and  British  practice  engineers  have 
devoted  far  more  attention  to  roads  of  bituminous 
types  than  to  concrete  pavements.  This  tiend  is 
clearly  reflected  in  the  book,  21.5  pages  of  which  are 
devoted  to  tar  and  asphalt  types,  while  only  30  pages 
deal  with  concrete.  There  is  an  extensive  treatment 
of  the  nomenclature  of  tars,  bitumens,  asphalts  and 
their  derivatives  with  detailed  reference  to  American. 
(Jerman,  British  and  French  terminology.  M.  Le- 
Gavrian deplores  the  confusion  created  by  the  cla.ssifi- 
ration  of  the  same  materials,  in  dilTerent  countries, 
under  different  names. 

The  second  and  third  chapters  arc  devoted  to  the 
methods  of  production  and  specifications  for  bitu- 
minous binders  and  to  methods  of  testing  the  physical 
and  (hemical  properties  of  these  materials.  There 
follow  several  chaptcra  on  method.s  and  materials 
employed  in  penetration  and  in  mixed  bituminous  con- 


838 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  20 


ptruction,  together  with  notes  on  distributing  appara- 
tus, mostly  French  and  English.  In  these  types  of 
work  the  instructions  of  the  British  Road  Board  are 
are  extensively  quoted. 

One  of  the  most  interesting  chapters  is  the  one  deal- 
ing w-;'.  the  formation  of  "waves"  in  bituminous  sur- 
faces. One  of  the  chief  causes  emphasized  by  M. 
LeGavrian  is  faulty  rolling  and  he  illustrates  a  three- 
wheel  tandem  roller,  designed  by  Col.  Crompton,  a 
British  engineer,  to  eliminate  the  formation  of  waves 
during  construction.  The  author  lays  great  stress 
upon  the  importance  of  proper  methods  of  compression 
in  bituminous  pavement  construction  to  prevent  waves. 

The  chapter  on  concrete  roads,  particularly  that  part 
of  it  dealing  with  construction  methods  and  machinery, 
makes  frequent  reference  to  American  practice, 
although  it  is  evident  that  French  engineers  are  not 
yet  prepared  to  accept  the  concrete  road  with  the 
.same  degree  of  confidence  as  do  their  American  con- 
freres. This  opinion  is  reflected  on  p.  253  of  the  text 
where  the  author  states  that  French  engineers  are 
still  of  the  belief  that  the  concrete  pavement  possesses 
insufficient  elasticity  to  resist  economically  for  any 
length  of  time  heavy  traffic  even  though  it  be  not  in- 
tensive. Nevertheless,  reference  is  made  to  the  con- 
ception of  the  concrete  road  as  not  necessarily  a 
permanent  surfacing,  but  rather  as  a  means  of  carry- 
ing traffic  until  its  condition  becomes  such  as  to  require 
some  form  of  covering,  such  as  an  asphaltic  top.  Com- 
paratively little  space  is  devoted  to  reinforced-concrete 
roads.  In  American  practice,  at  least,  there  is  a 
distinct  trend  toward  reinforceme'it  on  trunk-line 
routes  and  even  in  those  states  where  a  considerable 
yardage  of  this  type  has  been  built  heavier  reinforce- 
ment than  has  been  adopted  in  the  past  is  common. 

The  final  portion  of  the  book  deals  briefly  with  block 
pavements,  including  wood,  brick,  asphalt  block  and 
stone  mosaic.  On  these  types  the  author  mentions  only 
the  outstanding  features  and  avoids  entirely  the  matter 
of  detail,  either  in  design  or  construction. 

An  exceedingly  valuable  poi'tion  of  the  book  is  the 
dictionary  of  road-building  terms  which  forms  the  first 
appendix.  Here  one  may  find  a  concise  definition  for 
example,  of  the  types  of  pavement,  called  "Ferromac" 
or  "Gladwell"  and  other  special  terms  or  patented  types 
of  construction.  The  volumes  concludes  with  quotations 
from  French  ministerial  instructions  on  paving  methods 
and  materials,  and  specifications  approvedi  in  191.5  by  the 
Direction  Administrative  des  Travaux  of  the  city  of 
Paris. 

Novel  in  Its  Method  of  Approach 

Reviewed  by  Lewis  E.  Moore 

Consulting  Engineer,  Boston,  Mass. 

ESSENTIALS  IN  THE  THEORY  OF  FRAMED  STRUCTURES 
— By  Charles  A.  Ellis.  A.B.,  Vice-I'resid.nt,  The  Strauss  Bas- 
cule Bridge  Co.  :  with  American  Bridge  Company  19O1-190S  ; 
Assistant  Professor  of  Civil  Engineering.  University  of  Michi- 
gan, 1908-12  ;  Designing  Engineer.  Dominion  Bridge  Co..,  1912- 
14  :  Piofessor  of  Structural  Engineering,  University  of  Illinois, 
1914-21.  New  Y'ork  and  London:  McGraw-Hill  Book  Co. 
Cloth;  6  X  9  in.  ;  pp.  330;  illustrated.     $3.50. 

The  author  has  produced  a  textbook  which  is  quite 
novel  in  its  method  of  approaching  the  sub.iect  and 
which  should  prove  very  useful  because  its  aim  is  to 
develop  the  student's  ability  to  think  and  reason  rather 
than  to  produce  either  a  good  draftsman  or  a  finished 
designer.  In  his  endeavor  to  educate  rather  than 
instruct,  as  stated  in  \he  preface,  the  author  has  pre- 
sented his  subject  in  what  he  conceives  to  be  the  most 


natural  sequence  for  the  human  intellect  to  grasp,  i.e., 
illustrative  problems  are  shown  first,  from  which  the 
underlying  principles  and  formulas  are  deduced. 

When  it  came  to  actually  wTiting  the  book,  the  author 
evidently  did  not  always  find  it  possible  to  use  this 
method,  particularly  not  in  the  case  of  the  chapter  on 
the  deflection  of  beams,  but  the  method  has  been 
followed  as  closely  as  appears  to  be  practicable. 

The  first  chapter  deals  with  the  fundamental 
mechanics  of  the  subject,  taking  up  the  equilibrium  of 
ro-planar  forces,  beginning  with  the  parallelogram  of 
forces  and  using  both  algebraic  and  graphic  methods. 
It  would  seem  that  the  treatment  of  the  equilibrium  of 
forces  could  have  been  improved  by  laying  much  more 
emphasis  upon  that  most  useful  of  mechanical  concepts, 
the  free  body  diagram. 

The  next  chapter  carries  the  application  of  the  prin- 
ciples of  equilibrium;  as  for  the  determination  of  the 
stresses  in  trusses,  and  discusses  external  and  internal 
forces  and  the  conditions  of  stability  and  redundancy. 
The  usual  methods  of  joints  and  of  sections  ai'e  illus- 
trated and  discussed.  Beams  come  next.  Graphical 
methods  are  first  used  to  determine  bending  moments 
and  later  the  ordinary  forms  of  shear  and  bending 
moment  diagrams  are  given.  The  method  of  dis- 
tinguishing between  positive  and  negative  moments  is 
stated  in  such  a  way  that  it  would  appear  to  the  student 
to  be  a  purely  mathematical  concept.  It  would  seem 
that  the  author  here  missed  an  opportunity  to  give  the 
mechanical  concept  that  positive  moment  occurs  with 
compression  in  the  top  fiber  and  negative  moment  with 
tension  in  the  top  fiber.  Some  attention  is  given  to 
the  development  of  the  parabola  in  view  of  its  impor- 
tance in  engineering  diagrams.  The  chapter  closes  with 
illustrations  of  frames  having  members  which  act  as 
beams,  such  as  cranes,  portal  frames,  etc.,  and  gives 
the  usual  assumptions  with  regard  to  horizontal  reac- 
tions and  points  of  contraflexure. 

The  third  chapter  deals  with  roof  trusses  and  pays 
careful  attention  to  the  uncertainties  surrounding  the 
design  and  to  the  assumptions  which  are  made  and  the 
reasons  for  them..  The  author  makes  the  point  that  the 
assumption  of  equal  horizontal  reactions  in  mill  building 
bents  is  incorrect  and  gives  a  table  based  on  accurate 
analysis  made  strictly  in  accordance  with  the  elastic 
theory  of  structures.  This  table  should  be  useful  to  the 
practical  designer  within  the  limits  for  which  it  is 
deduced.  The  author  points  out  that  it  is  in  many  cases 
unnecessary  to  make  a  stress  diagram  for  wind  only 
and  that  the  uncertainties  as  to  the  values  of  wind  pres- 
sure are  such  that  a  sufficiently  accurate  analysis  can  be 
made  from  vertical  loads.  Special  consideration  is 
given  to  columns  and  knee  braces  and  to  the  web 
members  which  meet  the  knee  braces.  The  author 
points  out  that  there  is  no  generally  accepted  standard 
specification  for  buildings  in  America  and  that  as  a 
matter  of  fact  design  is  quite  largely  a  matter  of 
opinion  with  each  designer.  There  is  no  standard  type 
and  so  there  are  great  difficulties  in  the  way  of  a 
strictly  scientific  solution  or  analysis  which  will  be  of 
wide  applicability  without  being  exceedingly  cumbrous. 

Chapter  IV  deals  with  bridges,  more  particularly 
trusses,  and  begins  by  finding  maximum  stresses  by 
means  of  influence  lines,  later  bringing  out  the  criteria 
for  loadings  which  will  produce  maximum  moment  and 
shear.  The  subject  is  extended  to  cover  curved-chord, 
;  s  well  as  parallel-chord  trusses. 
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The  chapter  on  the  deflection  of  beams  is  worthy  of 
careful  reading  and  study.  The  author  has  compi-essed 
into  thirty  pages  much  valuable  information  and  gives 
the  first  complete  demonstration  of  the  area-moment 
method  of  handling  the  question  of  deflections  that  the 
reviewer  has  seen  in  an  American  text.  This  method 
is  so  simple  in  its  application,  and  so  quick  in  its 
results,  as  compared  with  the  cumbrous  integration  of 
the  se  ond  differential  coefticient  of  the  elastic  curve, 
that  it  should  be  thoroughly  understood  by  e%'ery  en- 
giiieei'  who  has  occasion  to  find  deflections  of  beams.  It 
is  given  with  sufficient  illustrations  so  that  careful 
study  will  make  its  application  in  almost  any  case 
obvious.  The  chapter  concludes  with  a  statement  of 
Maxwell's  theorem  of  reciprocal  displacements. 

Restrained  and  continuous  beams  are  next  treated, 
using  the  area-moment  method  throughout.  In  the 
latter  part  of  the  chapter  the  theorem  of  three  moments 
is  briefly  presented.  The  subject  of  partially  continuous 
beams  and  continuous  beams  in  foundations  closes  the 
chapter.  The  latter  subject  illustrates  the  errors  made 
in  common  practice  in  designing  continuous  grillage 
beams  in  a  foundation.  The  next  chapter  deals  briefly 
with  deflection  of  trusses,  using  both  the  method  of 
least  work  and  the  Williot  diagram.  In  the  final 
chapter,  on  swing  bridges,  a  short  method  of  determin- 
ing stresses  in  swing  span  trusses  is  given. 

Finally,  and  writing  as  one  who  has  had  a  number  of 
years'  teaching  experience  himself,  the  reviewer  has 
long  felt  that  the  teaching  of  engineering  is  becoming 
too  much  a  matter  of  deducing  formulas  and  teaching 
facts,  and  too  little  a  development  of  the  philosophical 
side  of  the  subject  taught  and  of  the  student's  power 
to  think.  A  book  of  this  type,  which  emphasizes  the 
philosophical  and  imaginative  side,  should  be  welcomed, 
more  especially  by  the  mature  and  experienced  teacher, 
and  should  prove  very  valuable  in  his  hands.  Whether 
it  will  prove  as  useful  in  the  hands  of  a  young  teacher 
may,  perhaps,  be  questionable,  but  in  any  case  it  is 
certainly  a  step  in  the  right  direction. 


Information  on  Mexico  for  Americans 

MEXICAN  YEAR  BOOK,  1920-1921— By  Robert  GlaM  Clelanil. 
Ph.D.  Los  AnE¥l»-R ;  Mexican  Year  Book  Publl.ihlns  Co.  Cloth  : 
6  X  9  In. :  pp.  521.     $7..'.0. 

The  editor  of  this  Year  Book  anounces  that  his 
purpose  is  to  meet  the  demand  for  unbiased  and  sys- 
tematized information  concerning  Mexico,  prepared  to 
suit  American  needs  and  having  no  ofl^cial  Mexican 
patronage.  The  subject  is  considered  under  seven 
heads:  History  and  Geography;  Politics  and  Govern- 
ment; Travel  and  Transportation;  Commerce  and 
Manufacturing;  Natural  Resources;  Public  Finance.i, 
Currency,  and  Banking;  Labor  Conditions  and  Educa- 
tional Systems.  Each  of  these  subjects  has  been  dis- 
cussed by  an  authority  and  is  replete  with  de.tcriptive, 
historical  and  statistical  data.  The  appendix  includes 
practical  suggestions  for  the  business  traveler  in 
.Mexico,  and  gives  details  concerning  postal  and  larifT 
regulations,  the  recent  colonization  decree,  and  the 
treaties  now  in  force  between  Mexico  and  the  United 
States.  It  contains  also  a  bibliography  of  works  on 
Mexico.  Three  maps  show  the  political  divisions,  prin- 
cipal cities,  lines  of  communication,  mining  centers  and 
the   Panuco-Tuxpam  oil   fields. 


Pioneer  Investigations  of  Acoustics 

Reviewed  by  F.  R.  Watson 

Professor  of  Experlmi^ntal  Phy.slcs   Univer.^iity  of   Ullnois 

<'OLLECTED  PAPERS  ON  ACOUSTICS— Bv  Wallace  C.  .=;abine. 
Late  Hollis  Professor  of  Mathematics  and  Natural  Philosophy 
in  Harvard  University.  Edited  by  Theodore  Lyman.  Cam- 
bridge. Mass. :  Harvard  University  Pre.sa.  Cloth ;  S  x  11  in  - 
pp.  279  .  illustrated.     J4. 

Professor  Sabine's  important  investigations  in  archi- 
tectural acoustics  have  been  set  forth  in  various 
periodicals  since  1900.  His  unexpected  death  in  1919 
made  it  desirable  to  publish  the  available  results  of  his 
work  in  a  single  volume.  The  labor  of  collecting  this 
information  was  undertaken  by  Prof.  Theodore  Lyman, 
a  colleague  of  Professor  Sabine's,  who  also  acted  as 
editor  for  the  publication. 

The  papers  deal  almost  entirely  with  the  acoustics  of 
buildings.  The  larger  part  of  the  discussion  concerns 
the  action  of  sound  in  auditoriums,  a  question  which 
first  engaged  Prof.  Sabine's  attention.  Two  papers  on 
The  Insulation  of  Sound  and  Building  Material  and 
Musical  Pitch  mark  the  beginnings  of  a  fundamental 
investigation  of  a  second  important  problem  which 
unfortunately  was  interrupted  by  Prof.  Sabine's  death. 
A  paper  entitled  Melody  and  the  Origin  of  the  Musical 
Scale  suggests  the  theory  that  the  musical  scale  might 
have  been  developed  when  enclosed  rooms  were  first 
u.sed  because  of  the  prolongation  and  overlapping  of 
successive  tones  in  singing.  Whi.spering  Galleries  is 
the  title  of  a  paper  dealing  with  the  whispering 
phenomena  exhibited  in  some  rooms  and  natural  ca%'erns. 

The  extension  papers  on  Reverberation  give  impor- 
tant conclusions  concerning  the  acoustics  of  auditoriums 
that  resulted  from  Prof.  Sabine's  pioneer  work  in  this 
little-understood  subject.  He  developed  the  formula: 
t  =  kV  -:-  a  where  t  is  the  time  taken  for  a  sound  of 
standard  intensity  to  die  out  in  a  room.  A-  is  a  constant, 
V  the  volume  of  the  room  and  o  the  sound  absorbing 
power  of  all  the  surfaces.  To  make  the  formula  of 
practical  use,  he  experimentally  determined  the  coeffi- 
cients of  absorption  for  the  surfaces  usually  found  in 
auditoriums — plaster,  wood,  glass,  etc. — as  well  as  in- 
dividual objects,  such  as  chairs,  people,  pictures,  etc. 
By  means  of  this  equation  and  the  constants,  any 
auditorium,  whether  already  constructed  or  in  the  proc- 
ess of  design,  can  be  analyzed  and  recommendations 
given  for  securing  satisfactory  acoustics. 

Prof.  Sabine's  substantial  findings  have  given  con- 
fidence to  other  investigators  to  proceed  in  this  difficult 
domain.  In  the  United  States,  additional  investigations 
have  been  made  by  Stewart.  Watson  and  P.  E.  Sabine. 
(See  Bibliographies  in  Bulletins  7.3.  87  and  127  of  the 
University  of  Illinois  Engineering  Experiment  Station, 
Urbana,  111.)  Prof.  Franklin  in  America  and  .liiger  in 
Vienna  developed  reverberation  formulas  from  theo- 
retical considerations  that  conformed  with  Sabine's 
results.  Aigner  in  Vienna  calculated  sound-ab.sorbing 
coefficients  by  instrumental  measurements  that  were  in 
agreement  with  the  car  measurements  taken  by  Sabine. 
A  recent  book  by  Eugen  Michfiel,  Hoisnmkeit  Grosser 
Raume,  draws  heavily  from  Sabine's  conclusions. 

It  may  well  be  said  that  the  Investigations  described 
in  these  Collected  Papers  clear  the  subject  of  acoustics 
of  buildings  from  the  fog  of  mystery  that  previou.sly 
enveloped  if  and  allow  the  es.senfial  phenomena  to  be 
seen  in  the  light  of  scientific  laws.  Prof.  Sabine's 
pioneer  results  furnish  the  basis  for  any  further  ad- 
vances in  this  field. 
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AMERICAN  GOOD  ROADS  CONGRESS,  1922— New  York  :  Amer- 
ican   Road    Builders'    Association,    11    Waverly    Plaf-e.       Cloth  : 
B  X  9  in.  ;  pp.  273  ;  illusti'ated.     $3. 
AMERICAN    RAILWAY    BRIDGE    AND    BUILDING    ASSOCIA- 
TION:  Proceedings,  1921— Secretary.  C.  A.  Lichty    (C.  &  N.  W. 
Ry.),  Chicago.     Cloth;  6x9  in.;  pp.  246;  illustrated.     $1. 
Reports  are  given  on  cinder  pits,  station  platforms,  tunnel  lin- 
ing, tool  equipment  tor  pHe  drivers,  treated  timber  and  repairmg 
leaks  in  water  mains. 

APPLIED  CALCULUS— By  P.  E.  P.  Bisacre,  P.B.E.  M  A.  (Can- 
tab.) B.Sc.  (London)  A.M.Inst.C.B.  New  York:  D.  Van  Nos- 
trand  Co.  Cloth;  :,  x  7  in. ;  pp.  446;  illustrated.  ?3..5  net. 
ASSETS  OF  THE  IDEAL  CITY — By  Charles  M.  Passett,  Spe- 
cialist in  Municipal  Government  at  the  University  of  Kansas : 
former  Mavor  of  Spokane.  New  York ;  Thomas  Y.  Crowell  Co. 
Cloth;  5x8  in.;  pp.  177.  $1.0U  net. 
THE  BORDER  METHOD  OP  IRRIGATION— By  Samuel  Portier, 
Associate  Chief.  Iiivision  of  Agricultural  Engineering.  Farmers 
Bulletin  1:;4  3,  Unit.d  States  Department  of  Agricultui-e,  Wash- 
ington, D.  C.  Paper  ;  6  X  9  in.  ;  pp.  41 ;  illustrated. 
CITY  OP  ALEXANDRIA  TOWN  PLANNING  SCHEME— By  W. 
H  McLean,  M.Inst.  C.E.,  Member  of  the  Institiition  of  Munic- 
ipal and  County  Engineers;  Member  of  the  Town.  Planning 
Institute-  Eneineer-in-Chief.  Municipality  of  Alexandria.  Cairo. 
Mini-stry'of  Finance.  Boards;  8  x  14  in.;  pp.  18;  maps  and 
halftone  plates.     P.  T.  50. 

Bes!de=!  street  plan,  parks,  transportation,  zoning,  housing,  etc., 
this  i-.-port  includes  a  historical  sketch  dealing  with  the  Ptolemaic 
Arab  and  modern  Alexandria. 

CITY  PLAN  FOR  EAST  ORANGE,  N.  J.— Prepared  by  the  City 
Plan    Commission  ;    Technical   Advisory   Corporation,    Consulting 
Engineers,  New  York  City.     Paper;  8  x  11  in.;  pp.  SO;  4  maps. 
A    comprehensive    report    on   all   phases    of    city    planning   and 
Dublic    improvements.      Contains   novel    score    sheet    for    choosing 
among  nine   civic   center  sites,   population    curves,    municipal   pro- 
gram for  public  improvements  to  fit  future  financial  ability  ot  citj. 
CONCRETE     COJIPUTATION     CHARTS— Bv     Mr.     Richard     T. 
Dana    M    Am.  Soc.  C.   E.,  Chief  Engineer,  Construction  Service 
Co    Ind  James  M.  Kingsley,  B.S.     New  York:   The  Author,  119 


Flexible ;    9  x  12    in. 


pp. 


14 ;    21    full-page    di- 


Broad 

agrams.     $5.  ^  ,„ 

DEP-VRTMENT  OF  CONSERVATION  ANT)  DEVELOPMENT, 
ST\TE  OF  NEW  JERSEY— Annual  Report,  1920-21— Trenton. 
Paper;  6x9  in.;  pp.  103  ;  illustrated. 
DIVISION  OF  HIGHWAYS  AND  THE  REGISTRY  OF  MOTOR 
VEHICLES — .Annual  Report  ot  the  Department  of  Public 
Works,  The  Commonwealth  of  Massachusetts,  1920-21.  Paper; 
6x9  in. ;  pp.  141  ;  illustr.ated. 
EINFACHE  RECHNERISCHE  BEHANDLUNG  des  Durchlauf- 
enden  Tragurs  f vir  Unbewegliche  Lasten — Zahlenbeispiele  An- 
wendungbeispiele  fur  den  Eisenbeton.  By  G.  Soil,  Dipl.-Ing., 
Studienrat  an  der  Staatlichen  Baugewerkschule  iii  Barmen- 
Elberfeld.  Berlin :  Wilhelm  Ernst  &  Sbhn.  Paper  ;  6  x  9  in. ; 
pp.  112  ;  42  text  figures. 
THE  EMPIRE  MUNICIPAL  DIRECTORY  AND  YEAR  BOOK, 
1922-1923 — London:  Municipal  Engineering  and  the  Sanitary 
Record  (The  Sanitary  Publishing  Co.,  Ltd.).  Cloth ;  7  x  9  m. ; 
pp.  288.     lis.  net. 

Like  the  previous  edition  of  this  useful  work,  noted  in  these 
columns  Aug.  IS,  1921,  p.  2S9. 

ENGINEERING  AND  LEGAL  ASPECTS  OP  LAND  DRAINACSE 
IN  ILLINOIS— Bv  G.  W.  Pickels  and  F.  B.  Leonard,  Jr.  Ur- 
bana,  111.:  State  Geological  Survey.  Cloth  ;  7  x  10  in. ;  pp.  322  ; 
map  in  pocket. 

Besides  a  review  of  the  status  of  drainage  in  Illinois,  gives  in- 
formation regarding  29  drainage  areas. 

THE  ENGINEERING   FOUNDATION:      Report  for  1921-22  and 
•I   Report  of  Research  on  The  Fatigue  of   Metals — Engineering 
Societies  Building,  New  York,  N.  Y.     Paper ;  7  x  10  in. ;  pp.  92  ; 
•      illustrated. 

THE  ENGINEERING  INDEX,  1921 — Compiled  by  The  American 
Society  of  Mechanical  Engineers,  New  York  City.  Cloth ;  6  x 
9  in.;  pp.  584.     |B. 

Follows  general  lines  of  1920  and  1919  issues.  Contains  over 
14,000  items,  referring  to  articles  in  600  publications,  the  selec- 
tions having  beeen  made  from  100-odd  periodicals,  etc.  The  192ii 
Index  was  noticed  at  length  in  these  columns  lor  Sept.  15,  1921. 
p.  456. 

FOR  COMPULSORY  LICENSE  OF  PATENTS— How  the  Stanley 
Bill  (S.  34101  Imperils  Inventors,  Manufacturers,  and  The 
American  Potent  System.  Washington,  D.  C. ;  American  Patent 
Law  Association,  614-619  Washington  Loan  &  Trust  Bldg. 
HANDBOOK  OF  MUNICIPAL  GOVERNMENT— By  Charles  M. 
Fassett.  Specialist  in  Municipal  Government  at  the  University 
of  Kansas  ;  former  Mayor  of  Spokane.  New  York :  Thomas  Y. 
Crowell  Co.  Cloth;  5x8  in.;  pp.  192.  $1.50  net. 
HUMAN  FACTORS  IN  INDUSTRY:  A  study  of  Group  Organiza- 
tion— Bv  Harrv  Tupper.  New  York:  Ronald  Press  Co.  Cloth; 
5  X  S  in. ;  pp.  280.  |2. 
HYDR-A.ULIC  CALCUL.ATOR  for  the  Solution  of  Flow  of  Water 
ProVilems  in  Canals.  Flumes,  Culverts.  Pipe  Lines,  etc. — Devised 
and  for  sale  by  J.  R.  Jahn.  M.S.,  Irrigation  Engineer,  Berkeley. 
Cal.  Diagrams  mounted  on  one  piece  of  8  x  12-in.  stiff  card- 
board, accompanied  by  flexible  tran.sparent  .straight  edge  and 
S-p.  pamphlet  of  directions'  for  use.     ?5. 

A  nomographic  chart  for  the  purposes  stated  above  and  for 
various  other  calculations  incident  to  irrigation,  water  power  and 
water   supply,    including    pumping    plants,    weirs    and    earthwork 


estimates.     Values  for   "n"    in  open  and  closed   conduits  and   for 
"V"  in  open  canals  are  suggested. 

INDUSTRIAL  DIRECTORY  AND  SHIPPERS'  GUIDE — New 
York :  New  York  Central  Lines.  Cloth  ;  8  x  11  in. ;  pp.  9§8  ; 
maps  and  halt-tones. 

A  compendium  of  information  concerning  the  several  railroads 
of  the  New  York  Central  system  and  the  communities  along  its 
lines,  with  suggestions  and  instructions  for  shippers  as  to  pack- 
ing, claims  and  related  subjects.  Aims  to  promote  American 
industries  by  acquainting  business  men  with  the  traffic  facilities 
of  the  railroad  system  it  describes.  Successive  editions  are  pro- 
posed. 

INVESTIGATION  OP  THE  PROPORTIONING  OP  CONCRETE 
MIXTURES — 1921 — By  Peter  Gillespie,  Professor  of  Civil  Engi- 
neering, and  A.  R,  Duff.  Research  Assistant.  University  ot 
Toronto  (Ont.),  Faculty  ot  Applied  Science  and  Engineering 
School  of  Engineering  Research.  Paper;  6x9  in.;  pp.  13: 
illustrated. 
JOINT  TERMINALS  AT  CHICAGO,  lL,t,.:  Report  ot  Board  of 
Economics  and  Engineering  to  S.  Davies  Warfield,  President, 
National  Association  of  Owners  ot  Railroad  Securities.  Inc.,  1 
Madison  Ave.,  New  York  City.  Paper;  8  x  11  in,;  pp.  38;  10 
maps. 

Owing  to  the  reduction  of  net  revenues  by  mounting  terminal 
costs  the  board  named  above  decided  to  investigate  joint  termi- 
nals, and  selected  Chicago  and  New  York  for  that  purpose.  The 
Chicago  report  contains  many  valuable  data.  Col.  P.  A.  Molitor 
is  chairman  of  the  board. 

THE  LOCAL  GO^'ERNMENT  OP  THE  UNITED  KINGDOM— 
By  John  J.  Clarke,  M.A..  F.S.S.,  Lecturer  in  Law  of  Housing 
and  Town  Planning  in  the  University  of  Liverpool ;  Lecturer  in 
Public  Administi-ation,  Local  Government  and  Citizenship  for 
the  Liverpool  Education  Authorities.  With  a  Foreword  by  Sir 
Homewood  Crawford.  London,  Toronto,  New  York:  Sir  Isaac 
Pitman  &  Sons,  Ltd.  Cloth  ;  5  x  7  in. ;  pp.  374.  8s. 
NEW  SOUTH  WALES  WATER  CONSERVATION  AND  IRRIGA- 
TION COMMISSION:  Report  for  1920-21— Sydney,  N.  S.  W. 
Paper;  9  .x  13  iu. ;  pp.  32.  2s. 
OBSERVACIONES  HIDROLOGICAS,  1911-20  —  Eoletin  102, 
Cuerpo  de  Ingenieros  de  Mines  del  Peru.  Por  Pedro  Garcia 
Gastaneta,  Jefe  Hidr61ogo.  Lima.  Paper;  7  x  10  in.;  pp.  156; 
tables. 
PREPARATION  AND  USES  OP  TAR  AND  ITS  SIMPLE  CRUDE 
DERIVATIVES — By  W.  W.  Odell.  Preiiared  under  a  co-opera- 
tive Agreement  with  the  Illinois  State  Geological  Survey  and 
the  Department  of  Mining  Engineering  of  the  University  of 
Illinois.  Washington:  Bureau  of  Mines.  Paper;  6  x  9  in.; 
pp.  S4. 
REPORT  ON  DRAINAGE  AND  PREVENTION  OF  OVERFLOW 
IN  THE  VALLEY  OF  THE  RED  RIVER  OF  THE  NORTH— 
By  P.  T.  Simons,  senior  Drainage  Engineer,  and  Forest  V. 
King,  Drainage  Engineer.  Wa.shington :  Bureau  of  Public 
Roads.  Paper  ;  6  -x  9  in.  ;  pp.  89  ;  illustrated.  50c. 
ROAD  DRAG  COMPETITION:  Report  of  the  Ninth  Annual  Com- 
petition, Saskatchewan  Department  of  Highways,  Regina — 
Paper ;  6  x  9  in. ;  pp.  20. 
SELECTED  PROFESSIONAL  AND  BUSINESS  BOOKS— Com- 
piled by  Scovell.  Wellington  &  Co.,  Accountants-Engineers,  Bos- 
ton 9,  Mass.     Paper ;  4  x  9  in. ;  pp.  25. 

Mostly  books  on  accounting',  auditing,  banking,  advertising  and 

selling ;    includes   a   tew   on   municipal   government,   a   number   on 

engineering  and  industry,  and  some  on  economics,  etc. ;  400  in  all. 

SEP.ARATION      OF      STREET      AND      R.\ILRO.\D      GRADES. 

PATERSON,  N.  J. — A   Report  ot  the  City   Plan  Commission   by 

Herbert   S.   Swan   and  George   W.   Tuttle.     Paper;   S   x   11   in.; 

pp.  29. 

Includes  plans  but  no  cost  estimates  lor  elimination  of  all  grade 
crossings  on  Erie,  Susquehanna  and  Lackawanna  railroads. 
SOUND-PROOF      PARTITIONS:       An      Investigation      of      the 
Acoustic   Properties   of   Various   Building   Materials  with   Prac- 
tical Applications — By  F.  R.  Watson,  Professor  ot  Experimental 
Physics,    University    of    Illinois.    Engineering    Experiment    Sta- 
tion.    Paper  ;  6  x  9  in. ;  pp.  S3  ;  illustrated.     45c. 
STATISTICS   OP  COMMON  CARRIERS,   1920:    Preliminary  Ab- 
stract— Washington,    D.   C. :    Interstate   Commerce   Commission. 
Paper;  9  x  12  in.;  pp.  221. 
STREAM  POLLUTION  STUDIES — By  Russell  Suter,  Senior  As- 
sistant   Engineer,    and    Emmeline    Moore,    Investigator    in    Pish 
Culture  ;  and  Studies  in  Oyster  Culture,  by  William  Firth  Wells. 
Biologist  and   Sanitarian,      .\lb-.uiy.   N.   Y.:    State   Conservation 
Commission.     Paper  ;    6  .\  9    in. ;  pp.  34  ;  illustrated. 
TENTATI^^  ZONING  PLAN  FOR  AKRON,  OHIO :  Also  Report 
on  Limitation  of  Heights  of  Buildings — City  Planning  Commis- 
sion, E.  A.  Zeisloft,  Chief   Engineer  and  Secretary  :  Charles  F. 
Fisher,  Planning  Engineer.     Paper  j  6  x  9  in. ;  pp.  22  and  15. 
THE   THOROUGHFARES    AND    TRAFFIC    OF    P.\TERSON — A 
Report  ot  the  City   Plan  Commission.      Prepared   by   Herbert  S.  ' 
Swan,  Consultant.     Paper;   8  x  11   in.;  pp.  S2  ;  illustrated. 
A  comprehensive  report.     Gives  much  attention  to  the  way  the 
traffic  is  hindered  by  lack  ot  a  city  plan,   narrow  and  dead-end 
streets,  grade  crossings,  poor  routings  of  street  railways  and  jit- 
neys.    Improvements  mapped   out   and  ways  and   means  ot  pro- 
viding them  suggested. 

WORK  IN  COMPRESSED  AIR  AND  IN  TUNNEL  CONSTRUC- 
TION— Industrial  Code  Rules  (as  amended)  of  New  York  State 
Industrial  Board.  Effective  May  1.  1922.  Albany,  or  124  E.  2Sth 
St.,  New  York  City.  Paper  ;  5  x  S  in.  ;  pp.  35. 
WATER  SUPPLY  N^EDS  AND  RESOURCES  OP  THE  COM- 
MONWE.ALTH :  Report  of  the  Joint  Board  Consisting  ot  the 
State  Department  of  Health  [ot  Massachusetts]  and  the  Metro- 
politan District  Commission.  Boston.  Paper ;  6  x  9  in.,  pp. 
283  ;  folding  maps. 

Deals  chiefly  with  an  additional  water  supply  for  Boston  and 
vicinity  and  Worcester,  but  proposes  several  other  districts.  Ati- 
stracted  at  length  in  Ent/inetiing  Xews-Record,  March  2,   p.  360. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus^ 
sion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi' 
ble.  Contributors  are,  therefore,  ashed  to  make 
their  letters  short. 


Trusses  Should  Rest  on  Columns 

Sir — The  particular  point  again  emphasized  by  the  Knick- 
erbocker Theater  disaster  is  one  which  has  long  been  recog- 
nized by  structural  engineers,  namely,  the  necessity  of  firm 
anchorage  of  trusses  to  suitable  steel  columns. 

It  would  be  impressive  if  there  could  be  generally  circu- 
lated pictures  made  after  the  earthquake  of  1906  of  certain 
San  Francisco  structures  showing  wrecks  similar  to  that 
of  the  Knickerbocker  Theater,  which  would  not  have  oc- 
cured  with  trusses  firmly  fastened  to  their  supports.  The 
trusses  at  the  North  Beach  Power  House  of  the  United  Rail- 
roads, for  example,  were  set  on  pilasters  and  were  shaken 
off  by  the  earthquake.  The  wreck  of  the  Majestic  Theater 
was  even  woise,  and  if  the  shake  had  come  at  a  time  when 
the  parquet  was  filled  with  pec  pie  few  would  have  escaped. 

In  his  report  on  the  condition  of  buildings  in  San  Fran- 
cisco after  the  earthquake,  A.  L.  A.  Himmelwright  con- 
cluded his  remarks  about  the  Majestic  Theater  as  follows.: 
"The  inadvisability  and  danger  of  carrying  large  trusses  on 
bearing  walls  at  great  height,  as  was  done  in  this  case,  is 
clearly  sho\vn.  Steel  columns  should  be  provided  and  the 
trusses  rigidly  connected  tu  them  and  braced."  Such  funda- 
mental principles  of  good  structural  practice  should  be  in- 
corporated in  the  building  laws  of  all  cities  and  then  should 
be  enforced.  Arthur  J.  Grikr. 

Oakland,  Cal. 

Mar.  30.  

Questionnaire  for  Prospective  Bidders 

Sir — The  following  questionnaire  is  a  suggested  method 
of  restricting  competition  to  responsible  contractors,  either 
on  public  or  private  work,  when  advertising  for  bids,  fol- 
lowing out  the  principles  laid  down  by  Secretary  Hoover's 
Conference  on  a  Standard  Contract  Document,  which  ad- 
vocated: "The  award  of  contracts  on  a  basis  of  skill,  in- 
tegrity and  responsibility,  with  the  policy,  where  practi- 
cable, of  eliminating  irresponsible  or  inappropriate  bidders 
before  their  proposals  are  received." 

The  suggestion  is,  briefly,  to  have  the  designing  engi- 
neer or  architect  do  in  advance  what  he  always  does  after 
bids  are  received,  namely,  consider  the  merits  and  ability 
of  the  various  bidders.  It  requires  that  the  designer  re- 
quest each  bidder  to  answer  a  questionnaire  on  the  three 
points  of  skill,  integrity  and  responsibility.  If  the  answers 
are  satisfactory  the  applicant  is  allowed  to  take  a  set  of 
plans  and  specifications  and  make  a  bid,  and  the  lowest  of 
these  is  automatically  awarded  the  contract.  If  the 
answers  are  not  satisfactory  he  is  not  allowed  to  bid. 

It  is  believed  that  if  this  method,  or  some  similar  one, 
were  generally  followed  it  would  in  a  few  years  revolu- 
tionize the  construction  industry  because  it  would  eliminate 
all  irresponsible  and  ignorant  contractors,  many  of  whom 
are  crooked,  and  leave  only  the  other  kind.  These  would 
have  an  opportunity  to  make  a  profit,  und  uh  they  can  do 
work  a.f  cheaply  as  it  can  be  done  and  done  rightly,  the 
owner  of  the  building  would  be  benefited  by  restricting  hi? 
work  to  this  class;  therefore,  all  parties  to  the  industry 
would  be  benefited.  \.    V    WxaoN, 

Bo.<!ton,  Mass.  Aberthaw  Construction  Co. 

May  3. 

yUESTIONNAJKfc 
The   following   Information   is  for  my   personal  u-ie  and   will   b» 
treated  utricfly  confidentially  by  me. 

Signed 

Architect 
•SKILL 

1.  How  long  have  you  been  in  blisiness  a?  a  contractor'' 

2.  How  long  have  you  been  In  regponalble  charge  of  work'' 

%.  What  training  In  school,  college,  or  elgrwhere  have  you  had 
to  flt  you  for  this  bualness'' 


I.  Give  a  concise  outline  of  the  work  you  have  done  with  ex- 
amples and  dates  from  your  start  in  tlie  contracting  business. 

).  GiVf  a  list  of  similar  work  to  that  In  view  with  brief  descrip- 
tion, size,  location  and  date  that  you  have  executed. 

!.  Have  you  a  skilled  superintendent  now  in  your  employ  ooni 
IJetent  to  be  entrusted  with  executing  tlic  work  in  view"? 

'.  State  the  training  and  experience  of  the  man  you  propose  to 
put  in  charge  of  this  work. 

!.  Have  you  now  in  your  employ  the  principal  assistants  to  the 
works'  superintendent  for  the  work  in  view? 

I.  State   their  position,   training  and    experience. 

CTEGRITY  : 

I.  Give  the  name  and  address  of  the  last  five  Architects  (or 
Kngineers)  and  the  owners  of  the  work  with  address  for 
whom   you   have  completed  contracts. 

.   Will  you  give  them  as   references? 

:.  Have  you  any  objection  to  my  inquiring  of  anv  or  all  of  them 
about  you? 

.   If  .«o.  why? 

.  Give  any  other  references  you  care  to. 

.  Has  any  work  been  taken  out  of  your  control  due  to  dis- 
satisfaction of  Architect    (or   Engineer)    or  Owner? 

.    II   so.  desci'ibe  the  case. 

.   Have  any  of  your  contracts  resulted  in  law  suits? 

.    If  so.  describe  the  cases. 

.  Have  .vou  had  controversies  with  your  sub-contractor 

or  with  municipal  building  de- 


RRSPONSIBILITY  : 

L'l.  1  estimate  that  if  you  fulfill  the  reciuirement  of  plans,  speelli 
cations  and  contract  as  to  progress  the  amount  of  cash  and 
credit    required    of   contractor    before    first    payment    is    madi 

will  be  % and  that  the  maximum  requirements 

of  cash  or  credit  in  the  most  active  period  of  the  work  \><- 
tween  payments  will  be  $ 

L'L'.   Have   you   the   required   resources   in   cash  or   credit" 

23.  Give  a  condensed   statement  of  assets  and   liabilities. 

2i.  What  volume  of  work  have  you  unfinished  in  $ 

25.  How  much  cash  or  credit  doe.a  this  require? 

26.  How  much  cash  or  credit  does  this  leave  free  for  other  work' 
2,.   I  estimate  approximately  that  tlie  following  plant  will  be  thi- 

minimum  amount  needed  to  properly  handle  this  work 

28.  Have  you  this  amount  of  your  own  available  for  the  work? 

29.  If  not,  do  you  know  that  you  can  get  it  as  and  when  needed? 


Moon  Phases  and  Timber  Life 

Sir — Many  years  ago,  when  traveling  over  the  Panama 
R.R.,  an  American  roadmaster  pointed  out  sound  hardwood 
ties  which  had  been  in  the  track  ever  since  it  had  been  laid  40 
years  pre\'iously,  while  others  which  had  not  been  laid  12 
months  were  quite  rotten.  The  explanation  given  was  that 
these  last  had  been  cut  at  the  wrong  time  in  the  month. 

Later,  while  building  a  railroad  in  a  low  tropical  district 
of  Columbia,  I  collected  what  information  1  could  on  the 
subject,  of  which  the  following  is  a  summary. 

1.  In  the  first  and  second  quarters  of  the  moon — called 
"Cresciente" — the  natives  never  fell  timber  because  they 
say,  it  is  full  of  sap.  Only  in  the  third  and  fourth  quarters 
— called  "Minguante"  do  they  cut,  when  they  say  the  sap  is 
down.    They  commence  cutting  after  full  moon. 

2.  The  natives  say  that  timber  cut  in  "Cresciente"  will 
speedily  rot.  Europeans,  who  have  ignored  this,  admit  that 
within  twelve  months  the  timber  has  so  completely  rotted 
as  to  require  renewal. 

3.  Being  tied  down  to  a  limited  time  under  our  contract 
we  had  to  fell  continuously.  Within  twelve  months  after 
being  laid  some  of  the  "Cumuin"  sleepers  showed  signs  of 
rot  with  fungi  growing  on  them,  although  laid  in  sand 
ballast,  and  well  drained. 

4.  A  keen  lady  gardener  in  this  district  said  she  always 
planted  her  flower  seeds  in  the  third  and  fourth  quarter, 
because,  when  planted  in  the  other  quarters,  they  grew  up 
but  never  flowered. 

Ti.  In  the  temperate  climate  of  the  Bogota  plateau  (ele- 
vation '8,600  ft.)  and  in  the  lands  at  a  higher  elevation  the 
natives  cut  timber  at  all  phases  of  the  moon. 

The  timbers  we  used  for  ties  were  principally  Cumula 
and  Guayacan,  but  a  few  Diomate  were  admitted.  Particu- 
lars are  as  follows: 


Name 

1  Cumula 

2  DInmate* 

3  iluayacant 
R«>rnark9— 'Sinks    In 

Zygophlllutn   arboreum 

water 
'  aloo 
heart 

but 
call 

Sapwood 
»d    'Ouays 

1  9i 

U  <I4 

noati 
ran   po 

Weight 

In  lb.  per 

cu.ft 

4» 

65 

60 

tJust    floatn 

vlllo."   a   ver) 

Imllar  timber  to  Green 

London,  Eng., 
April  24. 
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News  OF  THE  Week 

"^  New  York,  MaTTs^  1922  " 


Propose  New  Rapid  Transit 
Routes  for  New  York 

Transit    Commission    Announces    Plans 

for  $218,000,000  Project— City 

Government  Hostile 

New  rapid  transit  subways  aggre- 
gating 32.55  miles  in  length  with  a 
trackage  of  84.20  miles  are  included  in 
the  plans  announced  last  week  by  the 
New  York  Transit  Commission.  It  is 
expected  that  the  cost  of  construction, 
estimated  as  $218,000,000,  will  be  raised 
through  the  sale  of  city  bonds.  Means 
for  providing  the  $100,000,000  estimated 
as  the  cost  of  equipment,  will  depend 
on  the  outcome  of  the  movement  now 
under  way  to  reorganize  the  existing 
transit  system  in  accordance  with  the 
Transit  Commissions  Plan. 

Before  construction  of  any  of  the  new 
lines  can  be  begun  public  hearings  must 
be  held,  the  routes  legalized,  and  ap- 
propriations made  by  the  Board  of  Esti- 
mate and  apportionment  of  New  York 
City.  The  available  margin  of  the  city's 
borrowing  capacity  has  not  been  de- 
termined exactly,  but  it  is  understood  to 
be  substantial.  If  the  reorganization 
plan  for  the  existing  transit  system 
should  be  adopted  and  the  lines  estab- 
lished on  a  paying  basis  the  city  funds 
now  tied  up  in  those  lines  would  be  re- 
leased from  the  debt  limit  and  made 
available. 

May  Be  Delay 

Although  the  need  for  additional 
transit  facilities  is  urgent,  action  on  the 
proposed  plan  will  probably  be  deferred 
as  a  result  of  the  long-standing  con- 
troversy between  the  Transit  Commis- 
sion and  the  city  government  relative  to 
transit  matters.  Already  news  reports 
foreshadow  a  hostile  attitude  on  the 
part  of  the  Board  of  Estimate  and  Ap- 
portionment which,  under  the  regular 
procedure  in  subway  construction,  has 
several  opportunities  to  interpose  ob- 
struction. Mayor  Hylan  has  announced 
that  the  city  administration  wifl  soon 
make  public  a  program  of  its  own,  look- 
ing to  recapture  by  the  city  of  some  of 
the  existing  lines  and  formation  of  a 
system  to  be  city-operated  as  well  as 
city-owned.  He  has  declared  that  city 
funds  will  be  appropriated  only  on  such 
a  basis.  Even  under  favorable  con- 
ditions the  time  required  to  build  a  new 
subway  including  the  laying  out  and 
validation  of  routes,  the  drawing  of 
plans,  the  preparation  of  contracts  and 
the  actual  construction  varies  from 
three  to  five  years. 

The  routes  now  proposed  are  as  fol- 
lows (see  map  on  p.  843)  : 

1.  Extension  of  the  Corona  line,  in 
north  Queens,  from  Corona  to  Flushing. 

2.  Extension  of  the  42d  St.  crosstown 
I'ne  in  Manhattan,  with  a  moving  plat- 
fprm  connecting  with  all  existing  and 
future  north  and  south  rapid  transit 
Knes,  both  subway  and  elevated. 

3.  A  Staten  Island  tunnel  to  connect 
with  the  Fourth  Ave.  subway  in  Brook- 
lyn, and  with  the  steam  and  trolley  lines 
on  Staten  Island. 
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Am.  Soc.  T.  M.  Nominations 

The  nominating  committee  of  the 
American  Society  for  Testing  Ma- 
terials has  announced  the  following 
regular  nominations  for  officers  to  be 
voted  on  at  the  coming  annual  meet- 
ing; President,  George  K.  Burgess, 
U.  S.  Bureau  of  Standards;  vice-presi- 
dent, W.  H.  Walker,  Massachusetts  In- 
stitute of  Technology;  members  of  the 
executive  committee  D.  M.  Buck,  W.  M. 
Corse,  W.  K.  Hatt,  and  J.  R.  Onder- 
donk.  

Lower  Niagara  Arch  to  Be 
Four-tracked 

The  four-tracking  of  the  lower  arch 
bridge  across  the  Niagara  River  gorge, 
used  by  the  Grand  Trunk  Railway,  is 
under  contemplation  by  the  company 
which  owns  the  structure,  the  Niagara 
Railway  Ai-ch  Bridge  Co.  C.  E.  Fow- 
ler, New  York  City,  has  been  retained 
as   engineer. 


To  Spend  $3,000,000  on  Buildings 
for  Auto  Plant 

Announcement  has  been  made  by  A. 
R.  Erskine,  president  of  the  Stude- 
baker  Corp.,  of  South  Bend,  Ind.,  thai 
the  board  of  directors  had  authorized 
the  expenditure  of  $3,000,000  for  the 
erection  of  new  buildings.  Construc- 
tion will  begin  immediately.  It  is 
planned  to  employ  2,000  additional  men 
before   the   first  of  the   year. 


4.  Extension  of  the  Broadway  - 
Seventh  Ave.  line  of  the  Brooklyn  Rapid 
Transit  system  from  59th  St.,  Manhat- 
tan under  Central  Park  West,  110th 
St.,  and  Seventh  Ave.  to  155th  St. 

5.  A  Brooklyn  crosstown  line  from 
Queensborough  Plaza  in  Long  Island 
City  to  connect  with  the  Brighton  Beach 
line  at  or  near  Franklin  Ave.  and  Fulton 
St.,  Brooklyn. 

6.  A  new  subway  and  East  River 
tunnel  to  connect  the  Fulton  St.  elevated 
line,  in  Brooklyn,  with  the  Broadway- 
Fourth  Ave.  line  at  the  City  Hall  sta- 
tion in  Manhattan. 

7.  A  new  trunk  line  subway  to  run 
from  doviTitovm  Manhattan  to  Washing- 
ton Heights,  following  in  the  main, 
Eighth  and  Amsterdam  Avenues. 

It  is  the  judgment  of  the  Commission 
that  so  far  as  possible,  work  on  all 
these  lines  should  be  taken  up  at  once 
and  that  the  entire  program  should  be 
carried  out  by  units,  each  of  which  may 
be  operated  as  a  part  of  the  transit 
system  immediately  on  completion. 
The  plans  contemplate  such  a  pro- 
cedure, in  the  interest  both  of  speedy  in- 
crease in  facilities  and  of  reduction  in 
amount  of  accumulated  interest  on  cost 
of  construction. 

The  plans  now  presented  have  been 
prepared  by  Daniel  L.  Turner,  consult- 
ing engineer  to  the  Transit  Commis- 
sion. Preparation  of  construction  plans 
and  specifications  and  supervision  of 
construction  will  be  under  the  direction 
of  Robert  Ride-way,  chief  engineer. 


Making  a  Plan  for  New  York 
and  Its  Environs 

Surveys  Under  N.   P.  Lewis   and  Pro- 
gram for  Regional  Plan  Announced 
By  Russell  Sage  Foundation 

At  a  largely  attended  meeting  of 
public  officials,  architects,  engineers, 
city  planning  experts  and  others,  held 
at  the  Auditorium  of  the  Engineering 
Societies'  Building,  New  York  City,  on 
the  evening  of  May  10,  called  by  the 
trustees  of  the  Russell  Sage  Founda- 
tion, details  were  given  out  for  the 
first  time  of  a  survey  of  New  York 
City  and  its  environs  in  three  states 
that  has  been  under  way  for  a  year 
or  more  looking  forward  to  a  compre- 
hensive regional  plan  for  the  district 
indicated.  This  survey,  together  with 
the  further  work  on  the  plan  itself,  is 
being  financed  primarily  by  the  Russell 
Sage  Foundation,  with  assistance  from 
a  large  number  of  citizens. 

For  more  than  a  year  past,  a  physical 
survey  of  the  district  in  question  has 
been  under  way  by  Nelson  P.  Lewis, 
formerly  chief  engineer  of  the  Board 
of  Estimate  and  Apportionment,  New 
York  City,  assisted  by  a  staff  of  engi- 
neers. During  this  period  Mr.  Lewis 
has  had  the  aid  and  advice,  among 
others,  of  D.  L.  Turner,  consulting  engi- 
neer, New  York  Transit  Commission; 
Benjamin  F.  Cresson,  Jr.,  chief  engi- 
neer. Port  of  New  York  Authority;  Jay 
Downer,  engineer  Bronx  Parkway  Com- 
mission, New  York  City;  Morris  R. 
SheiTerd,  consulting  engineei-.  Depart- 
ment of  Streets  and  Public  Improve- 
ments, Newark,  N.  J.;  Frederick  L. 
Olmstead,  city  planner  and  landscape 
architect,  Brookline,  Mass.;  and  George 
C.  Whipple,  professor  of  sanitary  engi- 
neering at  Harvard  University,  Cam- 
bridge, Mass.,  and  of  Hazen,  Whipple  & 
Fuller,  civil  engineers.  New  York  City. 

Committee  in  Charge 

The  general  direction  of  the  survey 
and  planning  woi-k  is  in  charge  of  a 
committee  appointed  by  the  trustees  of 
the  Russell  Sage  Foundation,  which  has 
as  its  chairman  Charles  D.  Norton,  for- 
merly chairman  of  the  Chicago  City 
Plan  Commission;  as  secretary,  Fred- 
erick P.  Keppel,  formerly  dean  of  Co- 
lumbia College  and  Assistant  Secretary 
of  Wiar;  as  assistant  secretary,  Flavel 
Shurtleff,  secretary  of  the  National  City 
Planning  Cohference. 

In  his  address  at  the  meeting  last 
week,  chairman  Norton  said  that  Mr. 
Lewis,  "with  the  ^id  of  a  special  group, 
including  William  A.  Delano,  Jules 
Guerin,  George  D.  Pratt  and  Sherman 
Fairchild,"  hopes  "to  develop  a  new 
type  of  map  for  city  planning,  in  which 
the  painter  with  his  mastery  of  ar- 
rangement and  color,  will  be  guided  by 
the  accurate  contours  of  the  engineer 
and  the  new  viewpoint  of  the  aerial 
photographer." 

Besides  the  engineering  and  physical 
survey,  the  studies  under  way  and  pro- 
posed include  a  consideration  of  eco- 
(Continued  on  p    84G) 
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To  Vote  on  $12,800,000  Bonds  for 
Los  Angeles  Outfall  Sewer 

Los  Angeles,  Cal.,  will  vote  Aug.  29  on 
a  $12,800,000  bond  issue  for  a  new  ocean 
outfall  sewer  and  a  sewage-screening 
plant  at  Hyperion,  instead  of  Aug.  12, 
as  announced  in  Engineering  Ncirs- 
Record,  April  13,  1922,  p.  618.  The  city 
is   comniitted  to  no   particular  type   of 


fine  screens,  according  to  information 
received  from  W.  T.  Knowlton,  engineer 
of  sewers,  who  also  states  that  the  lo- 
cal section  of  the  American  Society  of 
Civil  Engineers  has  withdrawn  from 
the  report  of  its  committee,  abstracted 
in  the  issue  of  this  journal  mentioned 
above,  all  that  portion  relating  to  in- 
j  creasing  the  capacity  of  the  present 
outfall  .sewer  by  using  pumps. 


Routes  Proposed  in  New  York's  New  Transit  I'lan.s 


-LEGEND— 

Sxts^ing  Elevaftd  Lines 
Existing   Subway  Lines 
Proposed  Subway  Routes 
Proposed   Moving  Platform 
Alternative   Routes 


Illegal  Election  Charged  at 
Road  Builders'  Meeting 

Controversy  Over  Vote  on  New  OflBcers 

and  Directors  Ends  in  Adjournment 

Until    June    15 

Following  charges  of  illegality  in  the 
conduct  of  the  election  of  officers  and 
directors,  the  annual  meeting  of  the 
American  Road  Builders'  Association, 
held  at  the  Automobile  Club  of  Amer- 
ica, New  York  City,  May  15,  adjourned, 
after  a  heated  session,  to  reconvene 
June  15  for  the  purpose  of  deciding 
the  isues  on  which  no  agreement  was 
reached  after  an  entire  evening's  debate. 
A  deadlock  resulted  in  the  attempt  of 
the  Board  of  Direcors  to  choose  a  pres- 
ident, the  two  candidates,  Thomas  J. 
Wasser,  state  highway  engineer  of  New 
Jersey,  and  Col.  W.  D.  Uhler,  chief  en- 
gineer of  the  Pennsylvania  Highway 
Commission,  each  receiving  14  votes. 

The  chief  controversy,  however,  in- 
volved the  election,  by  letter  ballot,  of 
seven  new  directors.  At  the  beginning 
of  the  evening  session  the  president  of 
the  association,  Col.  H.  L.  Bowlby,  of 
Washington,  D.  C,  announced  the  elec- 
tion, as  directors,  of  Col.  R.  Keith 
Compton,  Baltimore;  George  C.  Diehl, 
Buffalo;  H.  K.  Bishop,  Washington;  C. 
P.  Fortney,  Charleston;  W.  R.  Neel,  At- 
lanta; F.  S.  Bramley,  Cleveland;  and 
Frank  Terrace,  Seattle. 

Protest  Made 

The  foregoing  result  was  immedi- 
ately protested  by  Major  F.  A.  Reimer, 
of  East  Orange,  .\.  J.,  on  the  ground 
that  letter  ballots  had  not  been  dis- 
tributed to  the  membership  at  least 
thirty  days  before  the  date  of  the  an- 
nual meeting  as  provided  for  in  Chapter 
2  of  the  by-laws  of  the  constitution. 
Evidence  in  the  form  of  a  postmarked 
envelope  and  verbal  testimony  was  pro- 
duced to  support  this  contention  and  it 
wa.s  claimed  that  during  the  afternoon 
.session  E.  L.  Powers,  secretary  of  the 
association,  had  admitted  that  the 
sending  out  of  the  ballots  had  been 
dela.ved.  Col.  BoA-lby  refused  to  receive 
the  evidence  as  valid  and  Mr.  Powers, 
who  was  seated  beside  him,  volunteered 
no  explanation  in  reply  to  the  charge 
that  had  been  made  except  to  say  that 
he  was  sick  when  the  ballots  were 
mailed  and  could  not  specify  the  date 
on  which  they  left  his  office. 

Major  Reimer  then  offered  a  resolu- 
tion demanding  that  the  report  of  the 
fellers  be  laid  upon  the  table.  The  mo- 
tion was  duly  seconded  but  the  presi- 
dent, in  his  capacity  as  presiding  offi- 
cer, refused  to  put  the  resolution  to  a 
vote.  A  resolution  calling  for  an  ap- 
peal from  the  decision  of  the  chair  on 
this  point  was  made  and  seconded  and 
on  this  question,  also,  Col.  Bowlby  re- 
fused to  call  for  a  vote.  His  point 
was  that  the  election  was  legal  l)erause, 
even  on  the  assumption  that  the  ballof.-< 
went  out  lat«,  the  membership  had  had 
ample  time  to  register  their  choice  and 
hallots  had  been  received  and  counted 
from  as  far  west  as  the  Pacific  Coast. 

Bertrand  H.  Watt,  of  New  York. 
enipha»i7,e<i  the  fact  that  the  delayed 
issue  of  the  ballot  was  immediatiely 
followed  up  by  an  electionepring  cam- 
paign by  Col.  Bowlby,  who  had  sent 
out  a  letter  on  the  official  stationery  of 
the  American  Road  Builders'  Associa- 
tion in  support  of  seven  candidates  fur 
directorships.  This  action,  Mr.  Waif 
maintained,   took    an    ui.fair   advantage 
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of  those  desiring  to  support  other  can- 
didates and  left  them  insufficient  time 
in  Xvhich  to  organize  eflfective  support 
for   another   ticket. 

The  meeting  by  this  time  had  divided 
into  two  factions  and  an  acrid  debate 
followed.  A  "point  was  reached  where 
a  resolution  was  offered  and  seconded, 
tut  not  voted  upon,  calling  for  an  ap- 
propriation of  $2,500  of  the  associa- 
tion's funds  to  pay  for  court  proceed- 
mgs  and  counsel  fees.  The  discussion 
closed  with  neither  side  making  con- 
cessions and  presumably  the  question  of 
fact  as  to  the  date  of  sending  out  from 
the  secretary's  office  the  ballots  for 
the  vote  on  directors  will  be  investi- 
gated between  nowr  and  June  15  and 
reported  on  at  the  adjourned  meeting 
on  the  latter  date. 

Vote  for  Officers 

On  the  other  point,  relating  to  the 
vote  of  the  directors  for  officers,  re- 
sulting in  the  tie  between  Mr.  Wasser, 
the  nominating  committee's  choice,  and 
Col.  Uhler,  whose  name  had  been  writ- 
ten in  on  the  ballots  cast  for  him, 
it  was  charged  that  the  vote  of  at  least 
one  director,  which  had  been  sent  by 
mail,  had  not  been  received  and 
recorded. 

As  vice-pi'esidents  of  the  association, 
the  directors  elected  F.  E.  Everett,  for 
the  Northeastern  District;  Frank  Page, 
for  the  Southern  District;  J.  Frank 
Smith  for  the  Central  District;  and 
Samuel  Hill  for  the  western  district. 
For  secretary  the  directors  cast  15 
votes  for  E.  L.  Powers,  the  present  in- 
cumbent, and  12  votes  for  Charles  M. 
Upham,  state  highway  engineer  of 
North  Carolina.  J.  H.  McDonald,  of 
Connecticut,  was  re-elected   treasurer. 

The  combination  of  circumstances  in- 
volving the  protest  of  the  election  of 
directors  and  the  tie  vote  for  president 
by  the  Board  of  Directors,  presents  a 
complicated  issue.  Mr.  Wasser  is  at 
present  a  director,  with  his  term  of 
office  expiring  with  this  year's  annual 
meeting.  The  constitution  provides 
that  the  president  must  be  chosen  from 
among  the  membership  of  the  Board 
of  Directors.  If,  BS  Col.  Bowlby  held, 
the  annual  meeting  cannot  legally  be 
adjourned  until  June  15,  Mr.  Wasser's 
term  of  office  as  a  director  automatic- 
ally ceases  and  he  therefore  becomes 
ineligible  as  a  candidate  for  president 
at  a  subsequent  voting  by  the  directors. 

At  the  afternoon  session  a  resolution 
was  passed  calling  for  an  audit  of  the 
finances  of-  the  association,  following 
a  complaint  that  the  reports  of  the 
secretary  and  treasurer  had  not  been 
printed  and  sent  to  the  members  of  the 
association  at  least  ten  days  before  the 
annual  meeting,  as  required  by  section 
5,  chapter  3  of  the  by-laws  of  the  con- 
stitution. In  reply  to  a  query  as  to 
why  this  provision  had  not  been  carried 
out,  Secretary  Powers  answered  that 
"it  had  become  a  dead  letter." 

This  is  the  first  time  in  the  asso- 
ciation's history  that  the  annual  meet- 
ing has  been  adjourned  to  a  later  date. 
A  decision  on  the  protested  election  of 
officers  and  directors  is  looked  for  at 
the  June  15  meeting. 


Boston  Sells  4-Per  Cent  Bonds 

Another  notable  break  below  the  4 
per  cent  yield  point  for  municipal  bonds 
was  recorded  last  week  when  Boston 
sold  $1,233,000  of  4  per  cent  bonds  at 
a  premium.  It  is  reported  that  the 
market  rate  will  yield  3.85. 


Discuss  Window  Protection 
and  Special  Fire  Hazards 

National     Fire    Protection    Association 

Holds  31eeting  at  Atlantic  City 

May  9-11. 

A  round-table  discussion  of  window 
protection  for  office  buildings,  stimu- 
lated by  the  fire  which  destroyed  the 
upper  half  of  the  Burlington  building 
in  Chicago  March  15,  was  the  outstand- 
ing feature  of  interest  at  the  annual 
meeting  of  the  National  Fire  Protection 
Association,  held  at  Atlantic  City,  May 
9  to  11.  The  discussion,  summarized 
on  another  page  of  this  issue,  gave 
emphasis  to  exposure-fire  hazards. 

The  value  of  wire  glass  was  given 
due  credit,  for  example,  in  the  state- 
ment that  the  Burlington  building 
might  have  been  saved  if  it  had  been 
equipped  with  wire  glass  on  its  north 
and  east  fronts.  Protection  additional 
to  wire  glass  was  considered  to  be 
necessary,  however.  Automatic  rolling 
shutters  such  as  are  being  applied  by  the 
American  Telephone  &  Telegraph  Co.  to 
its  exchange  buildings  were  given  high 
praise.  Outside  sprinklers  which,  when 
operated  by  heat,  discharge  a  spray 
that  rans  down  the  outside  of  the  ex- 
posed window,  were  also  described  as 
effective  protection.  Several  cases  of 
protection  by  automatic  sprinklers  inside 
the  building  were  cited. 

Reports  Extensive 

Automatic  sprinklers,  tanks,  inflam- 
mable gases  and  inflammable  liquids 
were  the  subject  of  extensive  reports. 
Some  amendments  to  the  rules  govern- 
ing automatic  sprinklers  included  one 
requiring  dry-pipe  systems  to  be  kept 
dry  instead  of  being  operated  as  wet 
pipe  systems  in  the  summer  months. 
New  specifications  for  tanks  were  pre- 
sented and  finally  adopted;  they  are  a 
unification  of  the  heretofore  differing 
specifications  of  the  association  and  the 
Associated  Mutuals. 

In  the  subject  of  gases,  new  rules  for 
internal-combustion  engines  and  pro- 
ducers were  presented,  amending  the 
old  rules.  These  also  were  finally 
adopted.  Rules  for  acetylene  systems 
and  for  acetylene  compressing  plants 
were  presented  by  the  same  commit- 
tee. Those  for  acetylene  systems  were 
referred  to  the  executive  committee 
to  consider  the  relation  of  the  rules  to 
patented  devices.  The  rules  for  com- 
pressing plants  were  continued  as  ten- 
tative. A  refrigeration  safety  code 
was  also  offered  in  tentative  form. 

In  the  subject  of  inflammable  liquids, 
the  regulations  for  fuel  oil  plants  were 
amended,  an  innportant  change  permit- 
ting electric  preheating.  Specifications 
for  concrete  fuel-oil  tanks  drawn  in 
co-operation  with  the  American  Con- 
crete Institute  were  finally  adopted; 
these  apply  to  heavy  oils  (35  Beaume 
or  heavier),  including  gas  oil.  Regu- 
lations were  adopted  also  for  oil-burn- 
ing equipment  for  domestic  use,  these 
represented  no  important  change  from 
a  tentative  draft  presented  last  year. 
As  a  wholly  new  item,  a  recommenda- 
tion as  to  freeing  oil  tanks  of  vapors 
before  entering  was  adopted. 

Dust-explosion  hazards  are  to  be 
studied  by  a  committee  headed  by 
D.  J.  Price;  the  work  "^f  this  com- 
mittee has  only  just  b;?en  started. 
Another  new  committee  has  just  been 
organized  to  deal  with  storage  of 
combustible    fibers,    headed    by    R.    P. 


Dr.  Henry  Marion  Howe 

Dr.  Henry  M.  Howe,  professor  emeri- 
tus of  metallurgy  at  Columbia  Uni- 
versity, past-president  and  honorary 
member  of  the  American  Society  for 
Testing  Materials,  and,  during  the 
World  War,  chairman  of  the  engineer- 
ing division  of  the  National  Research 
Council,  died  May  14  at  his  home  in 
Bedford  Hills,  N.  Y.,  in  his  seventy- 
fifth  year.  He  was  a  leader  in  the  science 
of  metallography  both  in  this  country 
and  abroad  and  his  distinction  brought 
recognition  not  only  from  his  own  coun- 
try, where  he  was  awarded  the  Fritz 
medal  in  1917,  but  also  formal  honors 
from  England,  France,  Russia,  Ger- 
many and  Sweden.  In  1912  he  w-as 
president  of  the  International  Asso- 
ciation for  Testing  Materials  and  presi- 
ded at  the  triennial  meeting  held  that 
year  in  New  York  City. 

Dr.  Howe  was  graduated  from  the 
Boston  Latin  School  in  1865,  and  from 
Harvard  University  in  1869,  receiving 
from  the  latter  institution  a  B.A.  de- 
gree. Two  years  later  he  received  the 
equivalent  of  a  B.S.  degree  from  th^ 
Massachusetts  Institute  of  Technology. 
Harvard  made  him  a  Master  of  Arts 
in  1872  and  a  Doctor  of  Laws  in  1905. 
After  graduation  he  was  identified  with 
steel  and  copper  works  both  in  this 
country  and  Canada,  and  in  1883  he 
entered  private  practice  in  Boston  as 
a  consulting  metallurgist.  In  1897  he 
was  made  professor  of  metallurgy  at 
Columbia  University,  a  position  which 
he  held  until  his  retirement  in  1913. 

His  war  work  had  to  do  largely  with 
investigations  into  the  making  of  gun 
steel,  and  due  to  his  concentration  on 
the  subject  of  its  metallurgy  he  was 
able  to  have  reduced,  to  a  large  extent, 
the  rejections  in  this  class  of  ordnance 
that  prevailed  early  in  the  United 
States'  participation. 

Dr.  Howe  was  the  author  of  many 
books  on  his  specialty  and  was  a  fre- 
quent contributor  to  the  proceedings 
of  the  technical  societies.  One  of  his 
chief  contributions  was  a  remarkable 
paper  on  the  structure  of  steel  which 
was  read  at  the  1911  meeting  of  the 
American  Society  for  Testing  Materials. 

He  was  a  son  of  Julia  Ward  Howe, 
author  of  the  "Battle  Hymn  of  the  Re- 
public." 

Strong  of  the   Louisiana  Fire  Protec- 
tion Bureau. 

Rules  for  the  storage  and  handling 
of  pyroxylin  plastics,  presented  in 
tentative  form  last  year,  were  finally 
adopted  at  this  meeting.  Reports  were 
presented  by  the  electrical  committee, 
the  signalling  committee  and  others. 

Two  classes  of  buildings  were  the 
subject  of  work  by  the  committee  on 
building  construction  (ch.,  I.  H.  Wool- 
son)  during  the  past  year.  Class  E 
office  .buildings  (joisted  brick  construc- 
tion), and  frame  dwelling  houses.  The 
latter  contain  no  engineering  rules  but 
simply  call  for  loads  and  stresses  in 
accordance  with  good  practice;  on  the 
subject  of  fire  protection  and  suitable 
construction  therefor  they  are  unusu- 
ally complete  and  practical.  Suggested 
changes  and  additions,  covering  pro- 
and  sprinklers  (the  latter  over  furn-  , 
vision  of  roof  scuttles,  extinguishers 
and  sprinklers  (the  latter  over  furn- 
aces), and  a  more  rigid  requirement  for 
roof  coverings,  will  be  considered  by 
the  committee  later.  The  meeting 
adopted  the  specifications  without 
change  as  tentative.  ] 
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Canada  Centralizes  Control  of 
Government-Owned  Railways 

Establishment  of  a  single  represen- 
tative board  of  directors  for  the  unified 
control  of  the  government-owned  lines 
has  been  announced  by  the  Hon.  W.  C. 
Kennedy,  Canadian  Minister  of  Rail- 
ways, as  the  first  step  in  carrying  out 
the  government  policy  of  reorgani- 
zation. Under  this  new  board  will 
come  the  Grand  Trunk  properties,  the 
Canadian  Northern  Ry.,  the  Grand 
Trunk  Pacific  Ry.,  the  Transcontinental 
Ry.,  and  the  Intercolonial  and  Prince 
Edward  Island  Ry.  and  branch  lines. 
The  minister  stated  that  he  was  not  in 
position  to  announce  the  personnel  of 
the  new  board. 

On  the  advice  and  recommendation  of 
this  board  will  depend  the  division  of 
the  unified  system  into  operating  units 
with  regional  headquarters.  The  aim 
of  the  management  will  be  centrali- 
zation of  general  direction  and  control 
and  decentralization  in  local  detail. 


Want  New  Bid  on  Water-Works 
Dam  for  Columbus,  Ohio 

Due  to  the  refusal  of  the  lowest  bid- 
der to  sign  the  contract  awarded  for 
the  O'Shaughnessy  dam  for  the  water- 
works of  Columbus,  Ohio,  new  bidg 
have  been  invited  by  the  director  of 
public  service,  to  be  opened  on  May 
25.  The  contractor  has  sued  to  re- 
cover  his   certified    check    of    $100,000. 

The  lowest  of  the  12  bids  received 
for  this  work  on  April  20  was  $1,001,- 
616  from  the  Columbus  Construction 
Co.  The  next  highest  bid  was  $1,115,- 
119  from  Thonipson-Starrett  Co.,  New 
York  City.  In  all,  there  were  seven 
bids  below  the  engineers'  estimate, 
which  was  $1,.375,000.  (Seen  Con- 
struction News,  this  issue,  for  details.) 
C.  B.  Hoover  is  engineer  in  charge  of 
the  Columbus  Bureau  of  Water-Works 
Extension,  and  Prof.  John  H.  Gregory 
of  .Johns  Hopkins  University,  Balti- 
more, Md.,  is  consulting  engineer. 

The  lower  bidder  claimed  that  he  had 
made  three  errors  in  his  bid.  totaling 
about  $73,500.  He  admitted  on  the 
stand  that  after  allowing  for  the 
errors  he  would  have  a  profit  of  $20,- 
000  to  $2.5,000,  but  urged  that  the  mar- 
gin was  too  small  for  so  large  a  con- 
tract. The  errors  claimed  were:  (1) 
Sand  figured  at  $1.60  per  cu.yd.  instead 
of  thd  same  unit  price  per  ton,  making 
a  difference  of  $27,000;  (2)  on  cement 
for  concrete,  an  arithmetical  error  of 
49c.  per  yard  on  48,000  cu.yd.,  totaling 
$23,500;  (3)  overhead  of  $5,750  per 
month  figured  on  only  20  months  when 
it  .should  have  been  24,  totaling  $23,- 
000. 

The  O'Shaughnessy  dam  is  to  be 
built  across  the  Scioto  River  about  16 
miles  north  of  Columbus.  It  will  be 
(1)  an  overfall  masonry  structure  with 
a  maximum  height  of  about  70  ft.  and 
a  length  of  about  1,000  ft.,  including 
abutments  flanked  (2)  on  either  side 
by  earth  embankments,  making  a  total 
dam  length  of  about  1,500  ft.  There 
will  be  a  roadway  on  top  of  the  struc- 
ture, carried  acros.")  the  overfall  sec- 
tion on  a  12-Rpan  reinforced-concrete 
arch  bridge.  Built  into  the  masonry 
portion  of  the  dam  will  be  an  outlet 
gate  chamber,  a  power  chamber  and  a 
pavilljon.  Down  stream  from  the  dam 
a  spillway  channel  will  be  built  to 
carry  flood  waters.  The  contract  will 
also  include  about  5,400  ft.  of  new 
highway  adjacent  to  the  dam. 


The  Engineer  in 
Public  Life 

IVIiile  engineeis,  as  a  class,  have  been 
charged  with  neglect  of  public  responsi- 
bilities, individual  members  of  the  pro- 
fession hare  engaged  in  public  service 
of  a  non-engineering  character.  "Engi- 
neering News-Record"  is  recording  their 
activities  in  this  series  of  biographical 
sketches. — Editor. 

GEORGE  C.  DIEHL 


In  its  selection  of  executive  officers 
the  American  Automobile  Association, 
this  year,  chose  a  civil  engineer,  George 
C.  Diehl,  of  Buffalo,  N.  Y.,  as  its  presi- 
dent    For  years  Mr.  Diehl  has  been  a 

■ ^^^.   prominent   figure   in 

^^H  the  good  roads 
^^H  movement,  and  in 
^^H  addition  to  his  con- 
I^^H  suiting  practice,  he 
.  ^H  has  served  as  coun- 
!^~^H  ty  superintendent  of 
^^^1  highways  of  Erie 
^H  County,  N.  Y.,  as 
^^H  engineer  of  many 
^^H  towns  and  villages 
^^H  in  Western  New 
^^H  York  State,  and  as 
^[B  commissioner  of  Al- 
legany State  Park. 
He  is  a  graduate  of  Rensselaer  Poly- 
technic Institute,  class  of  1894. 

Mr.  Diehl  has  been  prominent  in  a 
number  of  Buffalo  activities.  He  is  a 
past-president  of  the  Buffalo  Automo- 
bile Club  and  of  the  Buffalo  Rotary 
Club,  and  served  fifteen  years  in  the 
National  Guard  of  New  York  State 
with  the  various  ranks  up  to  that  of 
major.  He  has  been  a  member  of  many 
city  and  state  boards  and  committees 
of  the  Buffalo  Chamber  of  Commerce 
and  other  civic  organizations.  He  has 
worked  continually  for  the  interests  of 
boys  and  has  serv^ed  as  chairman  of  the 
Boys  Work  Committee  of  the  Y.  M.  C.  A. 
in  Buffalo  and  also  as  a  member  of  the 
Boy  Scout  Council. 

Flood  Conditions  at  Dallas 
Halt  Traffic 

For  the  second  time  within  two  weeks, 
heavy  rains  have  precipitated  flood  con- 
ditions in  and  around  Dallas,  Texas, 
menacing  street  car  lines  and  cutting 
off  steam  and  interurban  traffic  tem- 
porarily. The  Trinity  River,  ordinarily 
a  small  sluggish  stream  dividing  Dallas 
and  Oak  Cliff,  a  populous  suburb,  rose 
from  12.5  ft.  at  7  a.m.,  May  8,  to  41.6  ft. 
at  3  p.m..  May  9.  This  flood  crest  is 
0.7  ft.  lower  than  the  flood  two  weeks 
ago.  Travel  by  railroad,  interurban  and 
highway  has  been  paralyzed  by  destruc- 
tion of  bridges  in  every  direction  except 
to  the  north.  However,  as  none  of  the 
bridges  washed  away  was  of  unusual 
length  through  connections  were  quickly 
restored. 

City   Engineer   George   Fairtracc   rc- 

Corts  that  six  .streets  paved  with  wood 
locks  were  made  impassable  in  some 
sections  and  all  streets  of  this  type 
wrrr  ilamaged  to  some  extent,  due  to 
thf  hlocks  buckling.  All  breaks  will  be 
rciilnrfd  with  brick  as  has  been  the 
ru  torn  for  several  years  past. 

A  feature  of  the  floods  during  the 
pant  two  weeks  has  been  the  delivery 
of  p'-w.'; papers,  mail  and  movie  films  by 
airplane. 


Muscle  Shoals  Power  Commonly 

Over-Estimated 

In  a  paper  read  at  the  spring  meeting 
of  the  American  Society  of  Mechanical 
Engineers  at  Atlanta  May  8  to  11, 
Charles  G.  Adsit,  executive  engineer! 
Georgia  Railway  &  Power  Co.,  says  that 
the  amount  of  available  power  at 
Muscle  Shoals  on  the  Tennessee  River 
IS  much  exaggerated  in  the  published 
reports.  He  says  that  the  greatest 
fluctuation  in  any  stream  in  the  South- 
east probably  occurs  in  the  Tennessee 
River. 

The  government  in  planning  the  de- 
velopment at  Muscle  Shoals  recognized 
this  fact  and  contemplated  an  installa- 
tion of  400,000  kw.,  only  a  portion  of 
which  can  be  depended  upon  for  con- 
tinuous power.  In  accordance  with  the 
hydrograph  of  the  river  at  this  point 
the  amount  of  strictly  primary  power 
at  Muscle  Shoals  averages  60,000  hp. 
and  even  this  figure  is  based  on  the 
assistance  of  some  steam  capacity  which 
must  be  maintained.  The  contemplated 
capacity  of  400,000  kw.  could  be  oper- 
ated at  full  load  only  at  widely  sepa- 
rated intervals  since  the  river  does  not 
equal  this  amount  of  power  except  on 
an  average  of  less  than  thirty  con- 
secutive days  per  year.  In  1904,  for 
instance,  the  river  flow  curves  show 
that  at  dam  No.  2  (the  Wilson  dam) 
the  flow  would  have  produced  only  ap- 
proximately 50,000  kw.  for  a  large  part 
of  the  year,  while  for  the  maximum 
of  the  year  for  a  large  part  of  the  time 
the  flow  falls  below  200,000  kw.  A 
study  of  the  hydrographs  for  a  typical 
period  show  that  v/"  continuous  output 
that  can  be  depended  upon  throughout 
average  years  is  in  the  neighborhood 
of  100,000  kw.  Mr.  Adsit  says  "It  can 
be  seen  that  the  statement  of  1,000,000 
hp.  which  has  appeared  in  the  press 
repeatedly  is  a  gross  exaggeration  of 
the  output  to  be  expected  from  the 
plant  at  this  location." 

Cleveland  Business  Men  Oppose 

St.  Lawrence  Waterway 

A  committee  of  bankers,  lawyers, 
and  business  men  of  the  Cleveland 
Chamber  of  Commerce  has  reported 
against  tho  St.  Lawrence  waterway 
project.  In  its  report  the  committee 
declares  that  that  "the  financial  condi- 
tion of  the  country  docs  not  warrant 
the  expenditure  of  the  large  sums  that 
must  be  involve<l  in  the  completion  of 
the  project,"  and  expresses  doubt  that 
it  can  ever  justify  the  expense. 


New  Power  and  Irrigation  Project 
Near  San  Diego 

Contract  was  awarded  May  1  to  Bent 
Brothers  of  Los  Angeles  for  the  con- 
struction of  a  dam  on  the  San  Louis 
Rey  River  in  .San  Diego  County,  Gal., 
which  is  tfl  cost  $750,000  and  which  is 
the  first  step  in  a  proposed  $6,000,000 
power  and  irrigation  project.  The 
project  is  to  be  carried  out  by  the  San 
Diogo  County  Water  Co.  which  is  allied 
with  the  Saiittt  Fe  Ry.  Co.  Two  other 
dams  on  the  San  Dieguito  River  arc 
proposed  for  later  construction.  The 
plan  is  to  store  wafer  for  domestic  pur- 
poses in  the  city  of  .San  Diego,  for  the 
devolopment  of  power  and  for  the  irri- 
gation, ultimately,  of  about  50,000  acres 
of  land. 
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Federal-Aid  Road  Bill 
in  Legislative  Jam 

House    Instructs    Conferees    to    Insist 

On  Its  Measure — Senate  Has 

Different  Views 

(Washington  Correspondence) 

By  a  formal  vote  May  13  the  House 
of  Representatives  instructed  its  con- 
ferees considering  the  postoffice  appro- 
priation bill  to  insist  upon  the  highway 
bill  passed  by  the  House  recently.  This 
action  means  that  the  conferees  will 
attempt  to  work  out  a  compromise  be- 
tween the  Senate  highway  proposition, 
which  was  put  on  the  postoffice  appro- 
priation bill  as  a  rider,  and  the  bill  as 
passed  by  the  House. 

Highway  legislation,  therefore,  again 
is  caught  in  a  parliamentary  jam,  for 
the  Senate  Committee  on  Postoffices 
and  Post  Roads  insists  that  the  rider 
on  the  postoffice  appropriation  bill 
should  prevail.  It  is  believed  the  House 
will  refuse  to  accept  highway  legisla- 
tion as  a  rider  on  an  appropriation  bill. 

The  position  of  the  House  is  that  it 
has  passed  the  highway  bill  which  is 
now  before  the  Senate  committee.  If 
it  is  not  satisfactory  to  the  Senate  com- 
mittee, it  is  pointed  out  that  the  meas- 
ure may  be  amended  as  it  sees  fit.  The 
differences  then  can  be  threshed  out  in 
conference.  This  contention  would  be 
stronger  if  an  actual  appropriation  were 
made  by  the  House  bill.  Instead  it 
simply  authorizes  an  appropriation  and 
it  is  feared  that  much  delay  will  ensue 
before  the  actual  money  is  voted.  On 
the  other  hand,  the  postoffice  appropri- 
ation bill  carries  the  actual  money. 

Differ  on  Cost  Per  Mile 
There  is  very  determined  opposition 
in  the  Senate  to  any  reduction  in  the 
existing  maximum  which  the  Federal 
Government  many  contribute.  It  is  con- 
tended that  the  Federal  Government 
should  be  willing  to  contribute  as  much 
as  $20,000  per  mile  for  primary  roads 
since  its  is  interested  in  having  high 
class,  interstate  highways.  By  reduc- 
ing the  maximum  to  $12,500  during  the 
next  fiscal  year  and  after  that  to 
$10,000  per  mile,  many  states  will  not 
undertake  to  build  the  roads  because 
they  cannot  construct  a  durable  road 
meeting  federal  requirements  for  $20,- 
000  or  $25,000  per  mile.  Since  the 
states  must  maintain  these  roads  for 
all  times  to  come,  they  will  be  insistent 
that  the  road  be  of  a  substantial  char- 
acter to  start  with. 

Senator  Pittman  has  introduced  an 
amendment  to  the  House  bill  excepting 
from  the  limitation  of  payment  all 
roads  included  in  the  7-per  cent  inter- 
state system.  In  another  amendment 
he  provides  that  the  limitation  of  pay- 
ments shall  not  apply  to  those  public 
land  states  containing  unappropriated 
public  lands  exceeding  50  per  cent  of 
the  total  area  of  all  lands  in  the  state 
under  consideration. 


Votes  Funds  for  Narrows  Tunnel 

The  Board  of  Estimate  and  Appor- 
tionment of  New  York  City  has  ap- 
proved the  plan  for  a  joint  freight  and 
passenger  tunnel  connecting  Brooklyn 
and  Staten  Island  as  described  in  Engi- 
if'eerinc/  News-Record,  April  13,  1922,  p. 
626,  and  has  appropriated  $580,000  for 
engineering  expenses.  Application  will 
be  made  for  the  consent  of  the  Secre- 
tary of  War  to  the  crossing  under  the 
navigable  waters  of  the  Narrows. 


Hurley  and  Goethals  Testify 
at  Cement  Trial 

Trade-Association    Activities   Discu.ssed 

From      Many      Angles— Economics 

Professor    Also    Witness 

The  influence  that  the  Federal  Trade 
Commission  might  have  had  on  the 
organization  and  activities  of  trade  as- 
sociations in  genei'al  was  told  last  week 
by  Edward  N.  Hurley,  former  chair- 
man of  that  body  as  well  as  of  the 
U.  S.  Shipping  Board,  when  called  as  a 
defense  witness  in  the  criminal  trial 
of  cement  manufacturers  of  the  East- 
ern district  before  Federal  Judge  Knox 
■and  a  jury  in  New  York  City.  Other 
prominent  witnesses  called  by  the  de- 
fense included  Major  General  George 
W.  Goethals,  U.  S.  Army,  retired,  now 
a  consulting  engineer  in  New  York 
City;  Dr.  Thomas  Sewell  Adams,  pro- 
fessor of  economics  at  Yale  University, 
and  John  P.  Fernsler,  a  public  account- 
ant long  connected  with  the  Depart- 
ment of  Justice. 

Hurley's  Testimony 

Outstanding  in  the  testimony  of  Mr. 
Hurley  was  his  assertion,  born  out  by 
documentary  evidence,  that,  upon  the 
invitation  of  John  R.  Morron,  presi- 
dent of  the  Atlas  Portland  Cement  Co., 
he  had  addressed  members  of  the  Port- 
land Cement  Association,  including 
some  of  the  present  defendants,  in  May, 
1916,  upon  the  necessity  of  the  govern- 
ment's securing  adequate  industrial  and 
commercial  data  from  the  manu- 
facturers of  the  country.  To  that  end 
the  Federal  Trade  Association  had  sent 
broadcast  a  questionnaire,  securing 
such  information  as  aggregate  capital 
stock,  bonded  anu  other  indebtedness, 
accumulated  surplus  or  earnings  in- 
vested in  the  business,  net  sales  and  net 
profits.  With  such  information  it  was 
believed  possible  to  diagnose  business 
troubles,  and  the  Federal  Trade  Com- 
mission stood  ready  to  offer  remedies. 
That  commission,  Mr.  Hurley  said  in 
his  speech  before  the  Portland  Cement 
Association,  w^as  endeavoring  to  secure 
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nomic  and  industrial,  legal,  social  and 
living  condition  problems.  The  com- 
mittee of  the  Russell  Sage  Foundation, 
Mr.  Norton  stated,  proposes  "no  abnor- 
mal expansion  of  public  expenditure," 
but  believes  that  "with  a  wisely  con- 
ceived plan  public  funds  which  will  be 
expended  in  any  event  can  be  directed 
into  projects  of  permanent  constructive 
value,"  while  "without  a  plan  millions 
are  likely  to  be  wasted  in  desultory  or 
ill-considered  public  work." 

Immediately  after  the  conclusion  of 
the  explanatory  address  by  Mr.  Norton, 
Secretary  Herbert  Hoover  arrived  and 
was  greeted  by  applause  and  the  rising 
of  the  whole  audience.  His  remarks  are 
given  elsewhere  in  this  issue.  Brig. 
Gen.  John  J.  Carty,  vice-president  the 
American  Telegraph  &  Telephone  Co., 
noted  telephone  engineer,  dwelt  on  the 
value  of  surveys  and  plans  for  telephone 
service  in  various  cities  of  the  country 
that  have  been  made  under  his  direction 
during  the  past  thirty  years.  Elihu  Root 
laid  stress  upon  the  fact  that  a  city  is  a 
growth,  responding  to  conditions  not 
wholly  political  or  economic  —  par- 
ticularly to  the  needs  of  the  various 
individuals  who  make  up  the  city. 


New  York  Mayors  To  Confer 

At  the  thirteenth  annual  conference 
of  mayors  and  other  city  officials  of 
New  York  State  to  be  held  at  Pough- 
keepsie,  N.  Y.,  June  6  to  8,  there  will 
be  sectional  meetings  for  city  engi- 
neers, health  officers,  purchasing  agents 
and  various  other  classes  of  officials  in 
the  administrative  branches  of  city 
government.  The  city  engineers  will 
meet  on  the  morning  and  afternoon  of 
Wednesday,  June  7. 

more  uniform  and  better  methods  of 
cost  accounting,  indorsing  standard  sys- 
tems of  bookkeeping,  improving  con- 
ditions among  the  employees,  etc.  He 
also  said  that  "trade  associations  that 
are  putting  forth  a  special  effort  to  im- 
prove their  systems  of  cost  accounting, 
bettering  their  processes  of  manufac- 
turing, obtaining  credit  information  and 
endeavoring  to  improve  the  welfare  of 
their  employees  will  be  important  fac- 
tors in  our  country's  development  in 
the  next  few  years." 

The  testimony  of  General  Goethals 
was  largely  in  connection  with  bids  re- 
ceived and  contracts  executed  for  furn- 
ishing about  5,000,000  bbl.  of  cement 
used  in  the  construction  of  the  Panama 
Canal.  The  apparent  reason  for  his 
testimony  was  an  endeavor  to  establish 
the  fact  that  competition  to  secure  such 
a  large  contract  was  most  keen,  and 
that  the  transaction  was  entirely  rea- 
sonable from  the  government's  stand- 
point. 

The  defense  souglit,  through  his  ex- 
pert testimony,  to  establish  the  fact 
that  whenever  competition  in  mar- 
keting a  product  was  most  keen 
there  was  a  strong  tendency  toward 
uniformity  of  prices  and  merchandis- 
ing methods,  a  principle  that  Dr. 
Adams  often  enunciated.  However,  he 
asserted  that  though  that  tendency  to- 
ward uniformity  of  price  was  present 
it  did  not  necessarily  indicate  that 
competition  alone  would  produce  such  a 
condition. 

Dr.  Adams  also  testified  to  the  fact 
that  a  minimum  average  return  for 
industrial  concerns  on  capital  stock 
would  be  12  per  cent  per  annum.  This 
figure  would  allow,  he  asserted,  a  dis- 
tribution of  eight  per  cent  to  stock- 
holders that  would  both  keep  the  capital 
stock  at  near  par  value  and  also  aid 
in  the  flotation  of  new  bond  issues 
which  might  be  needed  for  expansions. 

Through  Mr.  Fernsler  the  defense  in- 
troduced numerous  charts  such  as  those 
showing  the  actual  prices  received  by 
the  defendant  mills  over  the  1913-1921 
period  as  against  the  mill  bases  com- 
piled by  government  statisticians,  total 
net  earnings  (federal  income  tax  de- 
ducted) of  the  defendant  companies 
over  the  same  period,  etc.  In  one  of 
these  charts  he  showed  that  the  average 
income  in  per  cent  of  gross  receipts  of 
all  the  defendant  companies  was,  for 
the  following  years:  1913,  12.47  per 
cent;  1914,  14.39  per  cent;  1915,  3.5 
per  cent;  1916,,  15.66  per  cent;  1917, 
8  per  cent;  1918,  5.5  per  cent;  1919, 
10.41  per  cent;  1920,  5.18  per  cent,  and 
1921,  5.01   per  cent. 

Mr.  Hurley  had  testified  previously 
to  the  fact  that  during  his  investigation 
of  business  conditions  while  chairman 
of  the  Federal  Trade  Commission  a 
general  net  return  on  capital  stock  for 
all  business  would  not  average  three 
per  cent  over  a  five  year  period, 
whereas  he  considered  fifteen  per  cent 
not  unreasonable. 
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Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  ASSOCIATION  OF  EX- 
aiNEEBS.  Chicago:  Annual  Con- 
vention, Salt  Lake  City,  Utah. 
Jimr-    5-7. 

N-A.TIOXAL  CONFERENCE  ON  CITY 
PLANNING.  Boston.  Mass.  :  An- 
nual Meeting.  Springfield,  ilas.s., 
June  5-7. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York;  Annual 
Convention.  Portsmouth.  N.  H., 
June    21-22. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION. University  of  Pittsburgh  ; 
Annual  Convention.  University  of 
Illinois.    June    20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS.  Philadelphia  ; 
Annual  Meeting,  Atlantic  City. 
N.  J  .   June    26-30. 


Personal  Notes 


Frank  R.  Allen  has  been 
appointed  city  engineer  of  Pine  Bluff, 
Ark.,  succeeding  J.  H.  Guest,  resigned. 

J.AMES  R.  Pollock  has  re- 
signed as  assistant  city  engineer  of 
Flint,  Mich. 

S.  C.  Liggett  has  been  appointed 
assistant  to  T.  F.  Loughborough, 
district  engineer  for  the  Virginia  State 
Highway  Commission  with  headquar- 
ters at  Staunton,  Va.  Mr.  Liggett  was 
formerly  resident  engineer  in  charge  oi 
state-aid  work  with  headquarters  at 
Richmond,  Va.  The  new  position  is  the 
result  of  recent  reorganization  which 
abolished  resident  engineers  offices  for 
both  state  and  state-aid  work  and 
created  eight  districts  with  a  district 
engineer  in  charge  of  all  state  and 
state-aid  work  in  his  district. 

F.  W.  U  L  L  I  u  s,  Jr.,  who  has  been 
village  engineer  of  Shorewood,  Wis.,  for 
nine  years,  has  been  appointed  city 
planning  engineer  of  Milwaukee,  Wis., 
succeeding  R.  E.  S  t  o  E  L  T  i  n  G,  re- 
cently appointed  commissioner  of  pub- 
lic works. 

R  n  f)  u  A  B  D  D  E  M  E  Y,  formerly 
shief  engineer  of  Toupet,  Beil  &  Con- 
ley,  Inc.,  Pittsburgh,  Pa.,  announces  the 
severance  of  that  connection  and  the 
formation  of  the  firm  of  Conley  &  De 
Mey,  contracting  engineers,  Pittsburgh, 
Pa.  F.  G.  Conley,  senior  member  if  the 
' 'w  firm,  was  formerly  secretary  and 
•rca.'<urcr  of  Toupet,  Bcil  &  Conley. 

F.  H.  Richardson  has  resigned 
.iH  assistant  engineer,  Washington  State 
Highway  Department,  to  become  field 
engineer  with  the  Portland  Cement 
Association,  headquarters  at  Spokane, 
Wash. 

Fred  H  o  R  .v  k  o  h  l,  J  r.,  formerly 
designing  engineer  with  the  Lehr  Con- 
struction Co.,  St.  Jos«'ph,  Mo.,  has  be- 
come designing  engineer  with  Charles 
W.  Shaver,  Salina,  Kan. 

J.  T.  Martin,  formerly  water 
commissioner  of  flleveland,  Ohio,  ha- 
become  associated  with  the  Fra/.i'i- 
Ellms-Shcal  Co.,  engineers,  Clcvel.Tnl. 
M  vice-president  and  treasurer. 


^"HN  G.  HiRSCH,  formerly  su- 
pervising engineer  for  Lockwood,  Greene 

cc  Co.,  >^hicago.  111.,  and  for  ^itone  &. 
Webster,  Boston,  Mass.,  has  become 
associated  with  the  Benham  Engineer- 
ing Co.,  consulting  engineers,  Kansas 
City,  Mo.,  as  principal  assistant  engi- 
neer. 

Murray  Sullivan,  general 
manager  of  the  Chinese  Engineering  & 
Development  Co.,  Peking,  China,  has 
resigned  and  will  return  to  America 
in  June. 

John  Kerwin,  superintendent 
of  tracks  for  the  Detroit  United  Rail- 
way, w-ho  has  been  with  the  company 
for  thirty  years,  will  shortly  retire 
to  private  life.  Mr.  Kerwin  is  the 
patentee  of  several  labor  saving  de- 
vices, among  them  the  Kerwin  portable 
crossover,  the  Kirwin  rail  grinder  and 
a  railway  tie  which  has  been  success- 
fully used  on  the  Detroit  United  Rail- 
way for  the  past  two  years. 

G.  E.  Wright,  formerly  assist- 
ant engineer  with  the  city  engineering 
department  of  Bridgeport,  Conn.,  is 
now  engaged  in  a  similar  capacity  at 
Gloversville,  N.  Y. 

Colonel  S.  W.  Fleming,  Jr., 
of  Gannett,  Seelye  &  Fleming,  Inc., 
Harrisburg,  Pa.,  who  is  a  member  of 
the  Pennsylvania  French  and  Belgian 
Battlefield  Commission,  will  spend  two 
months  making  a  thorough  study  of  the 
battlefields  in  both  countries. 

Olaf  Hoff  has  been  appointed 
consulting  engineer  of  the  bridge  to  be 
built  by  the  New  York  Central  &  Hud- 
son River  R.R.  across  the  Hudson  River 
near  Castleton,  and  also  of  the  bridge 
across  the  Niagara  Gorge  to  be  built 
by  the  Michigan  Central  R.R. 

E.  E.  M  a  y  0,  formerly  division  en- 
gineer for  the  Southern  Pacific  Co., 
with  Headquarters  at  Portland,  Ore., 
has  been  transferred  to  the  same  posi- 
tion on  the  Sacramento  division,  with 
headquarters  at  Sacramento. 

John  McCleary,  Jr.,  who  for 
the  past  ten  years  has  been  contract- 
ing engineer  for  the  Virginia  Bridge 
&  Iron  Co.,  with  headquarters  at  Mem- 
phis, Tenn.,  has  been  made  manager 
of  the  new  plant  for  the  company  at 
Birmingham,  Ala. 

Walter  C.  Russell,  sanitary 
engineer  of  Flint,  Mich.,  has  resigned 
and  will  accept  a  similar  position  with 
the  city  of  Richmond,  Va. 

James  R.  Pollack,  assistant 
city  engineer  of  Flint,  Mich.,  has  re- 
signed. 

Everett  W.  Nice,  formerly 
construction  engineer  of  the  Dort 
Motor  Co.,  has  been  appointed  city 
engineer  of  Flint,  Mich.,  succeeding 
K.  C.  Shoccraft,  re'igned. 

Stephen  K  r  a  r  n  e  y,  who  has 
been  'jty  engineer  of  Lowell,  Mass., 
sinie  1!M1,  has  tendered  his  rcsigrnation 
to  take  etrect  Mav  15 


Obituary 


Ignacio   M.   de   Varona,  who 

fired   eiuht  yenrs   ago   as  chief   entri- 

■  .  I   of  the  Department  of  Water  .Sup- 

>',■•■>  Xi  Electricity,  New  York  City, 

••  1    'hirty  years  in  the  service  of  the 

V,  died   in  New  York,   May  12.     He 


Vfas.  born  in  Cuba  in  1842  and  graduated 
from  the  Rensselaer  Polytechnic  Insti- 
tute in  1863.  In  1882  he  began  the  ex- 
tension of  the  Brooklyn  waterworks. 
In  1904  he  installed  a  high-pressure  fire 
system  in  Brooklyn  and  later  in  Man- 
hattan. He  also  prepared  the  plans 
for  utilizing  the  Catskill  water  supply 
after  delivery  into  the  mains  of  the 
city's  distribution  system. 

A.  M.  L  o  V  I  s,  until  a  year  ago  first 
assistant  engineer  of  the  highway 
division  of  the  Massachusetts  Depart- 
ment of  Public  Works,  died  recently 
after  a  lingering  illness.  Mr.  Lovis 
was  a  graduate  of  the  Massachusetts 
Institute  of  Technology  and  subse- 
quently worked  on  the  re'location  of  the 
old  Vermont  &  Massachusetts  R.R., 
which  is  n(,w  the  new  Fitchburg  Di- 
vision of  the  Boston  &  Maine  R.R.  He 
entered  the  service  of  the  State  of 
Massachusetts  in  1895. 

Colonel  Clement  A.  F. 
Flagler,  commanding  oflticer  of  the 
Eastern  Division  of  the  Corps  of  Engi- 
neers, U.  S.  A.,  with  headquarters  in 
Baltimore,  died  May  7  at  Johns  Hop- 
kins Hospital,  Baltimore,  following  an 
illness  of  three  weeks.  Col.  Flagler  was 
54  years  old.  He  w?t  a  native  of 
Georgia  and  v.'as  the  son  of  Gen.  D.  W, 
Flagler,  Chief  of  Ordnance.  He  was  a 
graduate  of  Griswokl  College,  the 
United  States  Military  Academy,  the 
Engineering  School  of  .Application  and 
the  Army  War  College,  ^n  1919  he 
was  commandant  of  the  Engineer 
School  at  Camp  Humphreys.  During 
the  early  part  of  the  war  he  went 
abroad  with  the  Ameritan  forces.  He 
was  a  member  of  the  Board  of  Engi- 
neers for  Rivers  and  Harbors.  During 
the  World  War  Col.  Flagler,  with  rank 
of  brigadier-general,  commanded  the 
Fifth  Artillery  Brigade  and  was  Chief 
of  Artillery  for  the  Third  Army  Corps 
during  the  Meuse-Argonne  offensive. 
He  was  promoted  to  be  major  general, 
commanding  the  42d  Division,  and  dur- 
ing the  occupation  of  Germany  was 
militaiy  governor  of  the  Ahrweiler  dis- 
trict. 


Equipment  and 
Materials 

Copper  .Shinfiles 

Copper  shingles  and  other  roofing 
units,  such  as  ridge  and  valley  flash- 
ings, verges  and  eaves  starters,  are 
being  produced  by  the  Anaconda  Copper 
Mining  Co.,  New  York,  at  reasonable 


costs  by  using  a  sipecial  thinly  rolled 
copper  made  up  in  units  which  permit 
economical  installation.  By  making  the 
shingle  with  thickened  butts  and  in 
moderate  sizes  the  appearance  of  the 
roof  is  improved.  .Several  colors  are 
also  available.  It  is  announced  that  by 
manufacturing  in  standard  sizes,  sim- 
plified parking  and  transportation  and 
provision  for  rapid  application  the  cost 
of  copper  roofing  is  brought  down  to  a 
level  where  it  is  available  for  ordinary 
residence  construction. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Brick  Prices  are  Climbing  Toward  1920  Peak 

Price  at  New  York  Dock  and  on  the  Job — Record  Gain 
of  $5  in  Last  Five  Months 

That    brick    prices    are    climbing    to  but    charges    the    responsibility    to    the 

peak  quotations  of  1920  is  evidenced  in  manufacturers.     He  has  stated  that  the 

this  week's  review  of  the  brick  market  yards   are   not   being   operated    to   any 

conditions  and  a  general  survey  of  En-  thing  like  their  capacity  and  that  work 

yineeriuy  News-Record's  prices  for  the  was    not    started    sufficiently    early    to 

last  three  years.     Curtailed  production  accumulate  adequate  stocks  before  the 


or  natural  shortage,  with  unprecedented 
demand,  form  the  Jiasis  for  the  price 
boosting  of  recent  weeks.  The  quota- 
tion of  $20  for  Hudson  River  common 
brick,  wholesale,  stands  out  in  interest- 
ing comparison  with  the  quotation  of 
$1.5    per    1,000,    alongside    dock.    New 


yards  closed  for  the  winter  months. 
Accordingly,  the  Lockwood  Committee 
has  requested  Congress  to  provide 
emergency  tariff  regulations  permitting 
the  importation  of  foreign  building 
materials  into  the  United  States.  Im- 
ported    common     brick,     for     instance. 


Cement  Up  in  the  East 

Higher-prices  of  coal  has  caused  a 
general  advance  of  cement  in  the  East — 
20c.  in  the  Lehigh  Valley  district,  and 
10c.  per  bbl.  in  the  Hudson  district. 
The  new  quotations  to  dealers  (10c. 
more  to  contractors)  are:  $1.80  per 
bbl.,  without  bags,  in  the  Valley;  $1.90 
at  Hudson,  N.  Y.  Price  alongside  dock, 
New  York,  to  dealers  is  $2.50  including 
bags,  $2.10  net.  Coal  which  cost  $2 
per  ton  at  the  mines,  on  contract,  costs 
about  $4  spot  at  present,  and  about 
200  lb.  of  coal  are  required  to  produce 
a  barrel  of  cement. 


York,   which   prevailed   throughout  the  under  the  proposed  provision,  could  be 

last  eight  months  of  1921.  sold   at   $14   per    1,000   alongside   dock. 

Stiffened  tendency  of  building  mate-  New   York.      The   present   tariff   is    10 

rials  prices  has  taken  the  brick  market  per  cent  ad  valorem. 


practically  out  of  control,  it  is  pointed 
out.  With  the  total  amount  of  brick 
burned  available  throughout  the  whole 
country  on  Apr.  1,  at  60,000,000  less 
than  the   number  on   hand   on   Mar.    1, 


Brick  prices  reached  the  highest 
point  in  Sept.,  1920,  quotations  then 
being  as  high  as  $30.75  per  1,000  deliv- 
ered on  the  job  in  New  York  City. 
Prices  then  dropped  to  $22.70,  then  to 


Week's  Failures  Fewer 

Business  failures  were  fewer  this 
week  as  compared  with  that  of  last 
week,  according  to  Dun's  statistics. 
This  week  there  were  408  insolvencies 
reported,  while  last  week  there  were 
491,  and  during  the  corresponding  week 
in  1921,  333  defaults  were  shown. 

The   country's  business  mortality,  as 


ioi  ■;«  ,■  °^°PP^°  ^°  ^^^•'"'  \"<'"  "■"  measured  by  Dun's  insolvency  statis- 
?io7'' fi'^^H  "^  the  second  quarter  of  ^-^^  continues  much  above  the  average, 
1^3.:  il"SVj.r";l^T£„?  X^i:JV„',?^i!     but  there  has  been  an  irregular  reduc- 

tion  in  number  of  failures  during  recent 


r^ 


I  If  Is  I II  £  I  m  Ms  iiUi  ki 

1920 1^ 1921 ->j<- 1322 

BRICK  SINCE  PEAK  COMPARED  WITH 
OTHER  MATERIALS 


and  orders  increasing  on  the  books  in 
one  month  from  167,000,000  to  197,000,- 
000,  the  present  unprecedented  construc- 
tion program  forces  an  embarrassing 
situation.  This  shortage,  thus  far,  has 
been  acutely  felt  in  Boston  and  New 
Yoi-k,  while  other  districts  are  only 
beginning  to  feel  the  pinch 


basis  of  $18.40,  in  effect  from  May  to 
Dec,  1921.  Early  in  Jan.,  1922,  prices 
dropped  to  $17.40,  rising  again  to  $20.40 
in  Feb.  and  $21.40  in  Mar.,  1922.  Apr. 
quotations  dropped  to  $19.40  but  have 
since  risen  with  the  increased  demand 
to  the  present  basis  of  $23.40  per  1,000 
delivered.  A  margin  of  $3.40,  compris- 
ing the  cost  of  handling,  haulage 
($1.40@$1.50)  and  10  per  cent,  real- 
ized by  the  dealers,  leaves  a  price  of 
$20  wholesale,  alongside  dock. 

Dealers  claim   that   px'ofiteering  can- 
not be  justly  charged  to  them,  having 
added  the  $3.40  to  the  wholesale  price 
they    allow    the    blame    to 
it  may. 


months.  The  April  total  of  2,167  is 
about  12  per  cent  below  that  of  March 
and  discloses  a  decrease  of  fully  20  per 
cent  from  the  2,723  defaults  of  January 
of  this  year,  which  was  the  highest 
point  reached  since  the  beginning  of 
1915. 


Freight  Loadings  Gained 
44,198  Cars  in  Week 


Financial  Paragraphs 

Cost  of  money  last  week  showed  call 
loans  at  3J@4J;  time  loans  at  4i.  The 
previous  week  call  was  3o@5;  time  at 
Al@4h. 


Foreign  trade  figures  for  exports  in 
March  were  $332,000,000  compared  with 
B. .,.„.. fi  .„  .^=,  ...^  ........  $386,680,346  in  1921;  imports  $258,000,-  _         _ 

Spurred   on  by  the  growing  demand     000  compared  with  251,969,241  in  1921.     these  commodities  for  some  weeks  past 


A  totaf  of  758,286  cars  of  revenue 
rest'  where  freight  were  loaded  during  the  week 
ended  Saturday,  April  29,  showing  a 
gain  of  44,198  cars  over  the  previous 
week,  according  to  statistics  compiled 
by  the  Car  Service  Division  of  the 
American  Railway  Association.  Com- 
pared with  the  corresponding  week  in 
1921,  it  is  an  increase  of  43,590  cars 
but  a  decrease  of  22,509  cars  compared 
with  the  same  week  in  1920. 

Although  this  is  the  fourth  week  of 
the  coal  miners'  strike,  the  loading  of 
all  commodities  has  increased.  Forest 
products  increased  3,253  cars,  and  ore, 
4,283   cars,   the   largest  gains   made   in 


for  the  product  of  their  labors,  the  brick 
makers  went  on  strike  in  two  of  the 
most  vital  centers  of  production.  The 
Raritan  district  strike,  however,  was 
quick'y  adjusted  by  a  10  per  cent  ad- 
vance in  wages.  In  the  Haverstraw 
center  of  the  Hudson  River  district, 
where  1,400  brick  makers  are  now 
on  strike,  conditions  are  unfavorable. 
Workers  in  this  district  demand  an 
increase  of  $1,  making  the  average 
pav  $4.50  as  against  the  present  wage 
of  $3.50. 

Manufacturers  state  that  the  short- 
age is  caused  by  labor  troubles  but  the 
■question  arises  as  to  whether  the  condi- 
tion is  naturally  or  artificially  produced. 
Samuel  Unterniyer,  chief  counsel  to 
the  Lockwood  Joint  Legislative  Housing 
Committee,  believes  that  the  dealers  are 
net    responsible  for  the  brick   shortage 


Gross  railroad  earnings  for  the  first 
week  in  Mav  for  nine  roads  were 
$7,283,537  compared  to  $7,119,471  for 
the  corresponding  period  of  1921. 


Serviceable  surplus  freight  cars  for 
the  week  ended  Apr.  30  total  371,538, 
a  decrease  of  226  from  the  previous 
week.  Classified,  94,653  were  box  cars, 
and  235,077  coal  cars,  balance  miscel- 
laneous. 


SURPLUS  AND  SHORTAGE  STATEMENT— APRIL  28  TO  30.  1922 


Flat  Cars ■ 

Districts Surplus      Shortage 


1.343 

.Allegheny   . 

497 

l'n.-:ih<>n(ns 

157 

Snuthern 

2.513 

N'..rtli  Western. 

873 

Central  Western.. 

1,085 

.South  Western. .  . 

609 

Total.. 

7.077 

Canadian  Roads. . 

2,085 

Grand  total.. 

9.162 

April  23.  1922 

10.568 

. AH  Be 

. — A\\  Coal  Cars — . 

.-Total 

yi  Cars- 

Surplus 

Shortage 

Surplus       Shortage 

Surplus 

Short.'ig* 

16.258 

221 

87.602 

110,188 

236 

13.262 

104,206 

121,702 

0 

814 

91 

4.415 

6,353 

9,122 

7,945            324 

23.699 

22,651 

55 

2,813 

31,846 

15 

23,234 

2 

24,605              50 

61,908 

115 

9,312 

369 

3,451 

15,842 
371.538 

2 

94,653 

235,077            374 

842 

28,035 

369 

1,710 

38,665 

122.688 

236,787            374 

410.203 

842 

123,541 

161 

231,722              74 

407,834 

May  18,  1922 
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Steel  Optimism  by  Gary 

"Employment  is  always  an  indication 
of  the  business  pulse  of  a  nation,"  says 
Judge  Elbert  H.  Gary,  Chairman  of  the 
United  States  Steel  Corp.,  interviewed 
by  a  New  York  newspaper.  "Already 
we  are  beginning  to  feel  a  pinch  in  labor 
supply.  This  is  essentially  true  of 
unskilled  labor.  .  .  .  Iron  and  steel, 
it  is  said,  are  the  barometers  of  the 
nation's  business.  Today  the  outlook 
in  this  industry  is  better  than  it  has 
been  since  the  early  part  of  1921  when 
the  business  boom  following  upon  the 
close  of  the  war  collapsed.  That  boom, 
as  is  now  appreciated,  was  unhealthy, 
built  of  the  stuff  that  the  war  fever 
nurtured.  The  year  1922,  it  is  my  belief, 
will  be  a  very  great  improvement  on 
1921  and  very  greatly  superior,  from 
the  business  point  of  view,  to  1920. 
Today  manufacturers  of  iron  and  steel 
report  that  they  are  selling  more  than 
double  the  quantity  that  they  sold  six 
months  ago." 

Building  Construction  on  Pacific 
Coast  at  High -Water  Mark 

In  the  seven  Pacific  States  consti- 
tuting the  Twelfth  Federal  Reserve 
District  the  value  of  building  for  which 
permits  were  issued  in  the  month  of 
March,  1922,  was  the  largest  ever  re- 
corded in  an  equal  period,  according  to 
a  report  by  John  Perrin,  chairman  of 
the  board.  Federal  Reserve  Bank,  San 
Francisco.  March  permits  represented 
a  value  of  $27,4.32,286,  or  17  per  cent 
more  than  October,  1921,  the  previous 
record  month,  and  47  per  cent  more 
than  March,  1921. 

In  the  first  four  months  of  this  year 
San  Francisco  building  construction 
reached  a  total  value  of  $1.5,642,940. 
The  city's  total  for  the  entire  twelve 
months  preceding  was  $22,244,672. 


Cement  Production  Gained 
in  April 

Cement  produced  in  April  was 
9,243,000  bbl.,  582,000  bbl.  heavier  than 
in  April,  1921.  The  first  quarter  of  1922 
was  only   14,000   bbl.   higher  than   the 
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eon-esponding  period  of  1921.  The 
chart  shows  the  trend  of  production, 
shipments  and  stocks. 


Bank  Clearings  Gain 

In  common  with  some  other  statis- 
tical barometers,  records  of  bank  clear- 
ings reflect  the  improvement  in  general 
business.  Recent  monthly  exhibits  have 
disclosed  a  widening  margin  of  increase 
over  last  year's  clearings,  and  the  April 
gain  at  110  cities  in  the  United  States 
is  12.4  per  cent,  according  to  Dun's 
statistics. 


Heaviest  Car  Orders  in  Years 

Against  a  possible  car  shortage,  it  is 
recorded  that  better  than  31,000  freight 
cars  weie  ordered  during  tho  month  of 
April  which  marks  the  heaviest  buying 
period  of  this  character  in  years. 
Orders  placed  in  April  increases  the 
total  number  of  cars  awarded  this  year 
to  date  to  over  70,000. 


Largest  April  Public  Bond  Sales 
Since  1893 

Long-term  municipal  bonds  sold 
during;  April  aggregated  $130,920,098, 
an  amount  in  excess  of  any  correspond- 
ing April  total  in  the  last  thirty  years; 
according  to  records  of  the  Commercial 
and  Financial  Chronicle.  March  totals 
reached    $117,072,378;    sales    for   April, 

1921,  amounted  to  $86,691,392.  The 
largest  previous  April  figure  was  $103,- 
224,074,  in  1914,  while  the  lowest 
recorded  was  $3,570,963  for  April,  1898. 

The  largest  issue  for  April,  1922,  was 
$45,000,000  New  York  City  4is  gold 
corporate  stock,  sold  to  Speyer  &  Co. 
for  102.766,  or  a  basis  of  4.119  per  cent. 
Among  the  most  important  issues  in 
April  were:  North  Carolina,  $6,000,000 
4^s  at  100.10,  a  basis  of  about  4.49; 
Illinois,  $6,000,000  4s  at  98.875,  a  basis 
of  4.11;  Ohio,  $5,000,000  4i's  at 
101.76601,  a  basis  of  about  4.14;  New- 
ark, N.  J.,  $3,503,000  41s,  or  a  basis  of 
4.25  per  cent;  Providence,  R.  I., 
$2,000,000  4s  at  98.97,  a  basis  of  4.05; 
St.  Louis  County,  Minn.,  $1,500,000  5s 
at  103.2279,  a  basis  of  4.55;  South 
Dakota,  $1,000,000  43s  at  101,  a  basis 
of  about  4.63  per  cent. 

Short-term  securities  issued  in  April 
aggregated  $37,965,000.  A  total  of  471 
municipalities  issued  permanent  bonds 
during  April,  1922.  as  against  463  in 
March,  1922,  and  .539  for  April,  1921. 
Although  the  number  of  municipalities 
emitting  permanent  bond  issues  was 
over  12  per  cent  fewer,  the  total  value 
of  sales  was  51  per  cent  higher  in  April, 

1922,  than  for  the  corresponding  month 
in  1921. 

Of  our  list  of  thirty-seven  represent- 
ative issues  thirty  sold  above  par  and 
threa  at  par,  the  yield  ranging  from 
4.08  to  5.97.  The  rates  varied  from 
4  to  6  per  cent.  The  eight  6s  were 
in   the   South.   Middle   West  and   West. 


REPUESENT.\TIVE  BOND  SALES  OF  .^PRIL  AND  MAY,  1922 


State  Purpoee 

North  Carolina Highway 

Illinois  Highway 

S'.uth  Dakota Highway 

County 

Brndfonl.  Fla Roads 

Hurhannn.  Mo Roachi 

farllon,  Minn Courthouse 

f'urr>',  f)re Roads 

Drma  Ana,  N.  M Road  and  bridge 

llnniilton,  Ohio Hospital 

II. .line  Ohio  Road  imp't 

.I.irk«on.  Mich..  Rc^ad 
I.a     l-'./urche     Parish 

I(.«d  IJi.i.  No.  I.La.  Road 

l.ihfrty.  Te« Road 

Nr»b»-rrv.  .S  r.  .      .  Highway 
fHik  Park.  Park  Dist., 

r„ok  fv, ,  III  .  Park 

Hmith's  Prairie  High- 
way Dist  .  Elmore 

Co.,  Ida Highway 

Traveiae.  Minn Dilch 

R.md  and  bridge 

Washington.  Pa      ...  Road  imp't 

.U....i/-i>./i/v 

Alo.an.in.i.  Minn.      .  Elertrir  lights 

Avslnn.  N   .1 Roanlwalk 

llnlf inior...  Md Improv-ementa 

Url..it.  Win street  imp't 

<"hildr>..q.  Ten  Water 

<'lsrendnn.  Te«..  Water 

J)«i  Moines.  la.  .  Waterworks 

Elkin,  N   C  Public  impl 

Orand  Is  .  Neb.  .  Hewer 

Drainage 

Mammond.  Ind..  Waterworks 

Hnnol.ilu.  H   T...  Waterworks 

Johnstown.  Pa Park 

,       ,  Hri'lge 

larehmont.  N  Y..  .  .  Road 

Leak«-,ll»    N   C.  Wn.er  nnd  wwer 

McDonald.  Pa Mumnpsl  BIdg. 

Motint  Vernon.  N.  Y.  Drainage 

„_^.  Paving 

rjortliampton.  Mass  Highway 

Orangeburg^  H  f"  Hireet  imiii 

PaleTsr,D,  R  J  Heho<.l 


Rate 

Per 

Amount 

Maturity  Cent 

Basis 

.Sold  For 

Dated 

$6,000,000 

*\ 

4 

49 

$100   10 

Apr. 

1922 

6.000.000 

4 

II 

98  875 

Apr. 

1922 

1,000.000 

4 

61 

101   00 

Apr.. 

1922 

550.000 

1923-52 

99  01 

Mav 

2.    1922 

600,000 

1931   36 

4 

44 

105  01 

June 

1.    1922 

120.000 

41 

101   00 

60.000 

1936 

M 

100.41 

Jan. 

I.   1922 

60.oon 

1952 

96  66 

May 

1.    1922 

200.000 

1924-43 

100  00 

Apr 

1.    1922 

41.500 

1923  28 

it 

i 

13 

101   32 

'Hy 

1.    1922 

300.000 

1923-36 

100.00 

1.    1922 

50.000 

1940 

5625 

102  70 

Sept. 

15.    1920 

I.J09.000 

•>\ 

102.947 

200.000 

1923-62 

4 

90 

102.33 

May 

1.   1922 

50.000 

1937-39 

4 

25 

108.41 

May 

1.    1921 

25.000 

1942 

100  00 

Jan 

1.    1922 

(        18.000 

193?   42 

4\ 

100   20 

Mnv 

1.    1922 

'          3.524 

1937 

500.000 

1932-45 

<! 

4 

08 

105  027 

.May 

1,    1922 

30.000 

102  80 

Apr 

1.    1922 

11.000 

1023-33 

5 

91 

100  45 

^r.y 

1.    1922 

8.332.000 

19)0-52 

4 

31 

107  805 

1.    1922 

50,000 

1923-38 

4| 

4 

58 

102  04 

Mav 

15.    1922 

310.000 

5» 

101   00 

75.000 

1962 

May 

2     1922 

250.000 

I9H  42 

4 

37 

101    50 

Apr 

1.    1922 

160.000 

1924-62 

97 

100  37 

yf»y 

1       200.000 

\       100.000 

250.000 

I127-42 

97  76 

3.    1922 

1922-51 

4 

70 

115.34 

Oct. 

15.   1921 

250.000 

1952 

107   14 

Ape 

15.   1922 

1      350.000 

1952 

41 

\         38.000 

1952. 

4 

100  00 

3  9. 000 

1927-52 

4   15 

4 

34 

100  00048 

June 

1.    1922 

215.000 

1125-62 

S 

48 

100   14 

Feb. 

1.    1922 

70  000 

192)-52 

4 

14 

105  89 

Msv 

1.    1922 

/       150000 

|'-2U42 

4 

22 

100. 3S 

May 

1.   1922 

1       100.""" 

i  .;)-52 

■    12 

4) 

4 

21 

101.4) 

May 

1.   1922 

250  """ 

1  .,-,-44 

4 

QQ 

100  02 

Mar 

1.    1922 

78',  n(,.i 

M_S7 

41 

4 

27 

102. i4 

Apr 

1.   1922 

Purcha.sed  By 
Syndicate  of  N.  Y.  nnd  N.  C.  bankers 
Hallgarlen  &  Co. 

Continental  nnd  Commercial  Trust  and  .*?a\'ings  Rank, 
Chicago,  III. 

Ulanchett.  Thomburgh  <t  Vnnderaall.  Cincinnati,  flhio 
■p  Trust  Co.  St    .lose 
While  &  Co.;  First 
l.ndd  &  Tiltnn  Bank.  Portland.  Ore 
Hankers  Trust  Co  .  Denver,  Col. 
Sinking  Fund  Trustees 
W    L   ,s|ayl.in  A-  Co 
.lackson  City  Bank,  Jackson.  Mich. 

Hihernia  .'Securities  Co.,  New  Orlean- 
Ciunranty  Title  &  Trust  fo ,  Cincinn 
Stacy  &  Braun,  Toledo,  Ohio 

Oak  Park  Trust  &  Savings  Bank 


First  Nat    Bank  of  Mountain  Home.  Ida. 
Minnesota  Loan  A  Trust  Co.,  Minneapolis 


Guaranty  Co.  of  Xe 
Minneapolis  Trust  C.i 


nnespolis,  Minn. 

n,  N   J 

l.ers.  N.  Y.  C- 

tVi. 

..  Teg. 


R    L    Day  *  Co  .  B<-lon.  Mss. 

Ofi.  A  (■■<   an.l  The  5ll.  Nal    llsnk  ..f  Cin 

J    II    Holmes  A  C.  ,  Pltl.l.iirgli 

f'ilv  ..f  Johnstown.  Sinking  I  iinil 

fleo   n  r.ibh.,ns  A  '■■■  .  N.-*  V..rk  City 

Hlacy  A  Brs.m.  T..le<l.,.  OI,l,. 

J    II    Holmes  A  f..  .  rni.hufgh 

Lamport.  Barker  A  Jennings.  N   Y.  C. 

E  H   Rollins  A  Pons.  Boston,  Masg. 
Tnist  Co    ol  rieorgia,  Atlanta.  Oa. 
1>8mpor1.  Barker  A  Jenning*.  N   Y.  C. 
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Steel  Merger  Draws  Senate 
Demand  for  Inquiry 

Mergei-  of  the  two  largest  indepen- 
dent steel  producers  in  the  United 
States  is  to  be  effected  through  the 
purchase  by  the  Bethlehem  Steel  Coi'po- 
ration  of  the  Lackawanna  Steel  Co. 
E.  G.  Grace,  president  of  the  Bethlehem 
Corporation,  states  that  the  acquisition 
of   the    Lackawanna    Co.   will    give   his 


company  an  entrance  to  the  markets  of 
New  England  and  Eastern  states  and 
will  otherwise  supplement  its  manu- 
facturing and  marketing  facilities. 

The  combined  companies  are  reported 
to  have  an  ingot  capacity  of  about 
5,000,000  tons  of  which  the  Lackawanna 
contributes  1,800,000  tons  and  the 
Bethlehem  3,200,000  tons.  The  United 
States  Steel  Corporation  has  a  ca- 
pacity   of    about    22,000,000    tons.      On 


motion  of  Senator  LaFollette  of  Wis- 
consin, the  Senate  has  called  upj.i 
the  Department  of  Justice  and  the 
Federal  Trade  Commission  to  investi- 
gate the  transaction  and  to  inform  the 
Senate  as  to  what  action  has  been  taken 
"to  protect  the  public  interests."  In- 
formation is  requested  also  as  to 
whether  proceedings  under  the  Sherman 
and  Clayton  acts  may  be  desirable.  The 
Lockwood  Committee   is  to   investigate. 


Weekly  Construction  Market 


THIS      limited      price      li.st      is      published  Jloreovcr.   only   tlie  chief   cities   .ire   quoted, 

weekly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work 

rent    prices    on    the    principal    construction  can    be    had    by    noting    actual    biddings    as 

materials,    and    of    noting    important    price  reported   in  our  Construction   News  section, 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries 

Minne- 
Chicago    apolis 


complete  qjotations     for     all     construction 

materials  -and     tor     the     important     cities. 

The    la.st  complete    list    will    be     found     in 

the  issue  of   May   4  ;   the  next,   on   June   1. 


Steel  Products: 


New  York       Atlanta 


Structural  shapes,  100  1b '     22.  5S       H-g3..^0 

Structural  rivets,  100  lb 3.50         -1-4  25 

Reinforcing  bars,  j  in.  and  larger,  100 

lb... 2.48         -t-3.50 

Steel   pipe,   black,   25    to  (•■   in.   lap, 

discount     " 61%  .   61.15% 

Cast-iron  pipe,  6  in.  and  over,  ton.  .46.80@47.80-|-48.00 

Concreting  Material: 


Cement  ■ 
Gravel,  : 

Sand,  cu.yd 

Crushed  stone,  I  in.,  cu.yd 


thags,bbl -|-2.50@2.''0 


1.75 
1.00 
1.7S 


2.39 
1.85 
1.15 
1.90 


Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 48.00 

Lime,  finishing,  hvdrated,  ton...     15.80(5  16.80 


Lime  common,  lump,  per  bbl. 
Common  brick,  delivered,  1,000. 
Hollow     building     tile,     4x12x12, 

block 

Hollow    partition    tde     4x12x12, 

block 

Linseed  oil,  raw,  5  bbl.  lots,  gal. . . 
Common  Labor: 

Common  lalior,  union,  hour. 


2.75@< 
-1-23.40 

Not  USO 

.11120 

.95 

.75 


18 


Common  lalior,  non-union,  hour 44@.60 


36.00 

18.00 

1.25 

9.00 

.0795 
.072 
-HI. OS 

.35 
.20 


Dallas 

84.00 
5.50 

3.50 

45% 
48.30 


2.25 
2.25 
2.25 
2.73 


34.50 

25.00 

2.50 

11.15 

.115 

.115 

1.09 


?2.4S 
3.10 


52 .  76 
3.90 


Denver 

g3 .  50 
4.45 


2.38       2.66         -1-3.521 

59i%     61.9-5%     44% 
44.10    +48.50       55.00 


1.97  2.24 

1 .  SO  1 . 50 

1 .  SO  1 . 00 

1.60  2.25 


40.00  39.00 

18.00  29.00 

1 . 40  1 . 40 

11.00  15  00 


0752 


.0821 

.0(57   .... 
-f-1.04  1.06 

,sn        

721       .40®.  50 


2.00 
2.50 
1.10 
3.50 


36.75 

24.00 

2.70 

12.00 

.08 

.08 

-1-1.18 


San 
Francisco 

33.10 
4.50 

2.55 

56.1% 
51.00 


+  2.83 
2.25 
1.50 
2.25 


26  GO 

22.00 

1.75 

15.00 


.108 
+  1.04 


.50®. 55       .561 
.3S@.50   .47i@.50 


Seattle    Montreal 


1S3.60 
3.75 


3.60 


53% 
52.00 


20.00 
24.00 
2.80 
14.00 

.12 


?3.75 
6.50 


2.75 


30.00 
50.00 


2.94  2.48 

1.50  1.50 

1.50  1.25 

3.00  2.00 


47.00 
21.00 
11.00 
16.00 

.09 


.50@.60 


20® '.30      I 


Explanalioii  of  Prices — Prices  are  to  con- 
tractors in  earlo.itl  lots  unless  othir  i|uan- 
ties  are  specihed.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  l.'.c.  per  100  lb.  for  cutting 
reinforced   steel   into    2-ft    lengths   or   over. 

New  York  qnotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  2Sii-lb.  net  ;  both  lump  and  hy- 
drated  quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Cement  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  ready  mixed 
$1.75    per    cu.yd. 

Chicaeo  quotes  hydrated  lime  in  50-Ib. 
ba&s ;  common  lump  line  per  180-lb.  net. 


IMinneapolis  quotes  on  flr  instead  of  pine. 
I3rick,  .sand  and  hollow  tile  delivered.  Ce- 
niint  on  cars.  Gravel  and  cruslied  store 
quoted  at  pit.  We  quote  on  brown  lime 
per  ISO-lb,  net;  white  is  $1.70  for  Kelly 
Island  and  %\Jt'>  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks"  ;  gravel  and  sand  at 
pit;' stone  on  cars;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
house. Linseed  oil.  delivered,  in  wooden 
bbl.      Common    lump    lime    per    180-lb.    nef. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.vd.  Common  lump 
lime   per   180-lh.    net. 

Dallas  quotes  iime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.    cars,    other   materials    delivered. 

.•san    Franci.sco    quotes    on    Heath   tile.    55 


S    X     llj.       Prices    are    all    f.o.b.    ware-per   100   ft.  net; 


houses  except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Lumber,  price  is  for  No.  1 
fir,  common. 

Seattle  quotes  on  Douglas  fir  instead  of 
pine.  Lump  finishing  lime  per  180-lb.  net. 
Hollow  building  tile  delivered.  Hydrated 
lime    m    paper    sacks. 

Montreiil  quotes  on  fir  instead  of  pine. 
Sand,  stone,  gravel  and  lump  lime  j>er  ton. 
Lime  and  tile  are  delivered  ;  cement,  sand, 
gravel  and  stone,  on  siding ;  brick  f.o.b. 
plant  ;  steel  and  pipe  at  warehouse.  Hol- 
low tile  per  ft.  Cement  price  is  in  Canadian 
funds  (the  Canadian  dollar  stands  at  98.62 
cents).  Bag  charge  is  SOc.  per  bbl.  Dis- 
count of  lOc.  per  bbl.  for  payment  within 
20  days  from  date  of  shipment.     Steel  pipe 


Gin.,    $110. 


All  price  changes  upward ;  no  de- 
clines. Steel  shapes  quoted  in  Atlanta 
at  $3..50  as  against  $3.3.5  per  100  lb.  at 
warehouse.  Rivets  also  up  35c.  and 
reinforcing  bars  25c.  per  100  lb.  Bars 
quoted  in  Denver  at  $3,521  as  compared 
with  $3.42J  per  100  lb.,  last  week. 
Another  week  of  brisk  buying  in  the 
iron  market  has  resulted  in  advanced 
prices  of  cast-iron  pipe.  Atlanta  quotes 
$48  as  against  $42  and  Minneapolis 
$48.50  as  compared  wHh  $48  per  ton, 
one  week  ago. 


Changes  Since  Last  Week 

Cement  quoted  at  $2.60(5)$2.85  per 
bbl.,  without  bags,  delivered  on  job. 
New  York,  as  against  $2.60.  flat,  last 
week.  San  Francisco  warehouses  quote 
$2.83,  advanced  from  $2.73  per  bbl., 
without  bags. 

Common  brick  quoted  at  $23.40  deliv- 
ered; $20  per  1,000  wholesale,  alongside 
dock,  New  York.  Brick  prices  stood  at 
$18(S)$20  per  1,000  wholesale,  one  week 
ago,  but  the  quotation  of  $18  has  en- 
tirely disappeared  from  the  market. 
Turn  to  page  84&  for  a  wider  explana- 


tion of  the  New  York  brick  situation. 

Raw  linseed  oil  up  3c.  in  San  Fran- 
cisco; 5c.  in  Chicago;  6c.  in  Denver  and 
9c.  per  gal.,  in  5  bbl  lots,  in  Atlanta. 

A  total  of  355  mills  reporting  to  the 
National  Lumber  Manufacturers'  Asso- 
ciation for  the  week  ending  May  6, 
show  198.2.58.169  ft.  cut;  208,703,877 
ft.  shipped  and  orders  for  247,000,175 
ft.  b.m.  Production  stands  at  7i  per 
cent  and  shipments  at  3  per  cent  below 
while  orders  reach  14^  per  cent  above 
normal. 


i 
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Metal  Irrigation  Flumes 

SINCE  the  U.  S.  Reclamation  Service  is  one  of  the 
largest  users  of  metal  flumes  for  irrigation  pur- 
poses the  results  in  design,  construction  and  mainte- 
nance as  given  elsewhere  in  this  issue  by  Julian  Hinds 
are  doubly  valuable.  The  information  on  friction  fac- 
tors with  various  types  of  joints,  limiting  stresses  on 
the  design  of  supporting  structure,  protective  coverings 
and  preliminary'  experience  with  zinc  plates  could 
hardly  be  duplicated  in  any  other  single  organization. 
Flume  deformation  data  is  available  so  that  designers 
may  know  of  clearances.  As  to  life  some  engineers 
may  disagree  with  Mr.  Hinds'  estimate  of  15  to  20 
years  but  he  distinctly  states  that  metal  flumes  have 
been  in  service  too  short  a  time  to  make  an  authori- 
tative statement.  In  favorable  locations,  with  tar  paint 
and  creosoted  timber  supports  the  period  may  reason- 
ably be  expected  to  be  considerably  extended.  As  to 
the  hydraulics  enough  experimental  data  are  now  at 
hand  to  enable  the  designer  to  get  the  required  quantity 
through  flumes  with  a  freeboard  with  a  sufficient  factor 
of  safety  to  prevent  slopping  over  even  when  carrying 
floating  matter. 

A  Business  Milestone 

1AST  week's  meeting  of  the  Chamber  of  Commerce 
^of  the  U.  S.  A.  marked  the  completion  of  the  first 
ten  years  of  the  chamber's  life.  It  was  launched  in 
1912  under  the  inspiration  of  Pre.sident  Taft  and  his 
secretary  of  commei'ce  and  labor,  Ms-.  Nagel.  Hardly 
had  it  developed  its  machinery  before  the  European 
war  set  in,  bringing  a  host  of  problems  that  properly 
belonged  to  a  national  business  organization.  Under 
able  leaders,  it  functioned  well  and  vigorously,  it.s 
strength  growing  rapidly,  particularly  after  we  en- 
tered the  war.  Today,  though  in  its  'teens,  it  is  a  well 
matured  organization — matured  by  the  fire  of  war  for 
the  service  of  peace.  It  has  wide  support  in  the  busi- 
ness world  and  is  looked  upon  as  an  authoritative 
agency  for  the  expre.s.sion  of  the  view.s  of  American 
business.  Congratulations  in  generous  measure  are  due 
tho.se  who  have  directed  its  growth  and  have  given  it 
its  high  ideals.  The  puV)lic's  interest  they  have  made 
paramount.  On  that  sure  foundation  an  enduring  edi- 
fice can  be  erected. 

Self  Government  in  Industry 

WE  TAKK  the  title  of  this  editorial  from  the  New 
York  TimfK  of  May  22,  in  which  that  paper  com- 
ments on  the  organization  of  the  American  Construc- 
tion Council  as  a  "reassertion  of  our  racial  instinct  for 
I'x-al  self-govf-mment."  The  Timefi  is  right.  It  is  a 
movement  of  self-government  on  the  part  /)f  the  con- 
struction industr.v — of  self-government  based  on  the 
theory  that  the  industry  exists  for  the  service  of  the 
public  and,  therefore,  cannot  tolerato  within  itself  any 
practices  that  are  contrary  to  the  public  interest.  Its 
launching   is   an   appreciation,   too.  of  what  Secretary 


Hoover  has  emphasized — that  industrial  ills  are  not 
curable  by  legislation  or  jails.  These  are  local  pallia- 
tives. The  true  cure  must  come  from  a  cleansing  of 
the  body  from  within.  The  reception  which  the  move- 
ment h.is  had  at  the  hands  of  the  press  is  an  indication 
of  public  approval  of  business  self-government  when 
based  on  sound  principles. 

The  Water-Works  Convention 

NEVER  in  the  history  of  the  American  Water 
Work  Association  has  a  better  program  been  pre- 
sented than  the  one  at  Philadelphia  last  week  and  never 
has  the  printed  program  been  carried  out  more  closely 
to  schedule.  The  variety  of  subjects  and  the  number 
of  topics  presented  were  large.  The  papers  were  real 
contributions  to  available  information,  including  even 
the  more  purely  descriptive  papers.  Particularly  com- 
mendable features  of  the  program  were  the  large  num- 
ber of  committee  reports  and  the  many  contributions 
by  members  of  the  Chemical  and  Bacteriological  Sec- 
tion. The  committee  reports,  resulting  from  the  recent 
formation  of  the  Council  on  Standardization,  and  its 
17  sub-committees,  were  all  progress  reports,  as  would 
be  expected  from  new  committees  dealing  with  complex 
subjects;  but  these  reports  all  .showed  real  progress 
instead  of  the  time  marking  so  common  at  many  pre- 
vious conventions  of  this  and  other  associations.  If  the 
various  committees  keep  up  the  pace  set  by  their  own 
action  and  by  the  Council  on  Standardization,  the  new 
impetus  which  the  council  and  its  committees  have 
given  to  the  association  will  produce  results  of  great 
and  lasting  value. 

Committee  Problems 

PROBLEMS  presented  by  the  rich  promise  of  the 
standardization  committees  of  the  American  Water 
Works  Association  include  the  finding  of  space  and 
money  to  print  the  committee  reports,  whether  in  the 
association  Journal  or  separately.  These  reports  may 
perhaps  \w.  made  fairly  brief  in  themselves  but  the 
voluminous  data  of  great  potential  value  which  some 
of  the  committees  have  already  accumulated  and  others 
give  promise  of  amassing  will  make  their  publication 
and  wide  circulation  almo.st  imperative.  Would  not  the 
value  of  this  committee  work  be  enhanced  and  the 
chances- of  .securing  the  private  subscriptions  that  may 
be  needed,  if  the  reports  are  not  to  be  buried  from 
general  view  and  u.se,  be  increased  if  all  the  slandari- 
zation  reports  were  published  separately  rather  than 
scattered  through  the  Joiinwll  Another  committee 
problem  is  the  avoidance  of  duplication  of  the  work  of 
committees  of  other  societies  and  the  raising  of  jeal- 
ousies Vjctwecn  these  societies  and  committees.  Al- 
ready, it  appear.s  that  the  creation  of  a  water  works 
association  committee  on  standards  for  water  analyses  is 
not  welcomed  Vjy  the  like  committees  of  the  American 
Public  Health  Association  whose  standard.s,  after  several 
revisions,  are  widely  used.     Here  there  is  perhaps  more 
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than  ordinary  need  for  diplomacy— for  reasons  more  or 
less  obvious  that  need  not  now  he  discussed.  Other  of 
the  American  Water  Works  Association  committees  are 
ah-eady  securing  co-operation  from  the  committees  of 
sister  organizations,  or  are  continuing  such  co-opera- 
tions previously  established — notably  in  the  case  of  the 
New  England  Water  Works  Association,  where  the 
need  for  co-operation  is  urgent  and  its  benefits  plainly 
evident.  Standardization  must  proceed  by  unification 
rather  than  multiplication. 

Municipal  Ownership  in  Detroit 

DETROIT  has  taken  over  its  privately  owned  electric 
railway  system  and  now  possesses  the  largest  mu- 
nicipally owned  electric  railway  system  in  the  country. 
We  wish  the  city  well.  Under  so  virile  and  able  a  man 
as  Mayor  Couzens  municipal  operation  gives  high 
promise.  Nevertheless  we  cannot  enthuse.  Possibly 
we  are  hopelessly  old-fashioned.  We  find  it  difficult 
to  get  away  from  the  conviction  that  the  proper  purpose 
of  government  is  to  protect  the  rights  of  individuals 
and  to  prevent  their  invasion  by  other  individuals  or 
groups  of  individuals.  Under  this  theory  government 
would  take  over  other  functions  only  when  there  was 
clear  proof  that  they  were  necessities  and  that  no  other 
agency  could  be  entrusted  to  carry  them  on.  Eventu- 
ally there  may  come  a  day  when  character  and  ideals 
will  have  so  developed  that  large  enterprises  can  be 
entrusted  with  assurance  of  efficiency  to  governmental 
management.  American  experience,  however,  does  not 
justify  us  in  believing  that  we  have  yet  reached  that 
stage  in  this  country.  Our  municipal  operations  gen- 
erally are  not  matters  of  legitimate  American  pride. 

Specifying  Results  or  Methods 

\N  EVENING'S  discussion  in  the  New  York  Section 
/Jl.  of  the  American  Society  of  Civil  Engineers  recently 
on  the  subject  of  whether  specifications  should  contain 
much  or  little  detail  brought  to  the  front  the  old  and 
yet  ever  active  problem  of  how  to  specify.  Shall  the 
engineer  specify  the  results  that  he  demands,  or  shall 
he  specify  the  methods  by  which  the  expected  results 
are  to  be  brought  about?  If  he  specifies  methods,  may 
he  also  specify  results,  either  directly  or  by  reserving 
the  right  to  protest  if  the  results  are  not  as  good  as 
he  expected?  Essentially  these  questions  have  always 
been  a  prime  source  of  trouble  between  engineer  and 
contractor.  We  fear  they  will  continue  in  this  un- 
happy position.  The  difficulty  is  that  some  specifica- 
tion of  methods  is  unavoidable  in  every  piece  of  work, 
if  only  as  a  matter  of  describing  what  is  really  wanted; 
and,  further,  in  a  great  many  instances  it  is  very  much 
simpler  to  describe  quality  by  stating  the  method  of 
doing  the  work  than  by  attempting  to  picture  the  re- 
sult and  tell  how  that  result  is  to  be  measured.  Suppose 
a  wall  is  to  be  painted  and  suppose  that  the  desired 
result  is  a  certain  color,  finish,  degree  of  protection, 
and  durability;  by  far  the  easiest  way  to  lay  down 
these  requirements  is  to  tell  the  painter  what  paint  to 
apply  and  how.  Thus  the  specification  of  method  ob- 
trudes itself.  The  real  problem,  then,  is  not  whether 
results  or  methods  shall  be  specified,  but  at  what  point 
it  is  possible — and  wise — to  stop  specifying  method  and 
state  results  instead. «  There  is  no  problem  or  subject 
in  the  whole  range  of  construction  engineering,  we  be- 
lieve, that   penetrates   so   deeply   into  all   ramifications 


of  the  art  and  its  underlying  sciences.  Correspond- 
ingly, there  is  no  subject  which  will  better  repay  care- 
ful consideration  and  reconsideration. 

Detail  in  Building  Codes 

POINTED  questions  of  engineering  responsibility  are 
contained  in  the  problem  of  safe  building  and  regula- 
tion of  building  practice.  Building  codes  are  themselves 
engineering  specifications,  and  the  manner  of  specify- 
ing— by  a  result  or  method — affects  the  engineer's  re- 
lation to  his  work  in  designing  buildings.  A  building 
code  confined  to  results  desired  and  nothing  more  than 
fundamental  requirements  of  engineering  would  neces- 
sarily place  the  responsiblity  for  all  the  detail  working 
out  of  a  building  structure  upon  the  engineer.  The 
common  type  of  building  code  does  not  do  this,  but 
aims  to  prescribe  in  detail  just  what  construction  shall 
be  used  in  each  element  of  a  building.  Current  build- 
ing-code practice,  in  other  words,  is  headed  in  the  direc- 
tion of  telling  a  man  that  floor  slabs  in  the  upper 
stories  of  loft  buildings  must  be  4  in.  thick  and  on  a 
6-ft.  span,  must  have  0.82  per  cent  of  mesh  reinforce- 
ment, must  be  made  of  1 :2 :4  stone  concrete,  etc.,  etc. 
Such  a  code  tends  inevitably  to  make  structural  engi- 
neering automatic,  and  leads  to  the  result  that  a  bad 
structure  is  blamed  not  on  the  designer  but  on  the 
building  code.  The  opposite  type,  which  in  the  extreme 
would  fix  basic  loads  and  unit  stresses  and  then  specify 
nothing  more  than  that  the  completed  structure  must 
satisfy  every  requirement  of  first-class  construction, 
has  never  been  tried.  Very  likely  it  would  prove  just 
as  unworkable  in  practice  as  an  engineer's  specification 
that  aimed  to  prescribe  results  alone,  but  the  fact  re- 
mains that  the  detail-specification  type  of  code  has 
proved  itself  incapable  of  preventing  bad  construction 
or  disastrous  building  failures.  Its  chief  defense,  in 
the  face  of  these  failures,  is  that  codes  are  not  ade- 
quately enforced.  This  very  justification,  however,  con- 
stitutes something  of  an  indictment  of  the  whole 
system.  A  real  solution  of  the  building  code  problem 
ought  to  be  discoverable  by  the  route  of  placing  full 
responsibility  on  the  engineer  for  structural  adequacy 
of  buildings;  with  responsibility  so  placed,  we  need 
have  no  fear  that  the  profession  will  fail  to  live  up  to 
its  charge.  Under  the  present  system  we  are  likely  to 
proceed  farther  and  farther  in  the  direction  of  rigid 
check  of  plans  and  inspection  of  work. 


What  of  Genoa? 

SHALL  we  call  the  Genoa  conference  a  success  or  a 
failure?  Light  is  thrown  on  this  question  not  only 
by  the  news  from  Europe  but  also  by  the  statements 
of  Secretaries  Hughes  and  Hoover  since  the  receipt  by 
the  United  States  of  an  invitation  to  attend  the  forth- 
coming conference  at  The  Hague. 

Success  may  be  measured  against  either  of  two 
standards — what  one  wants,  or  wfiat  one  needs.  Meas- 
ured by  the  first  of  these,  Genoa  must  be  written  down 
as  a  failure,  dismal  and  absolute.  Each  of  the  principal 
conferees  went  to  Genoa  with  a  purpose.  That  of  the 
British  Prime  Minister  was  broadest,  for  he  sought 
the  re-establishment  of  economic  relationships  on  what- 
ever terms,  so  that  trade  could  be  resumed  and  England 
exchange  her  industrial  products  for  things  to  eat. 
The  German  Chancellor  went  to  Genoa  in  the  hope  that 
by  trading  on  British  needs  he  might  lighten  the  repa- 
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rations  burden,  or,  failing  this,  drive  a  wedge  into  the 
Entente  and  isolate  France,  Germany's  principal  credi- 
tor. The  French  Government,  on  the  other  hand, 
feared  the  conference  and  sought  only  to  prevent  any 
action  what  might  relieve  Germany  of  her  reparations 
obligations  and  to  forestall  any  attempt  to  limit  the 
strength  of  the  army  on  which  it  would  rely,  if  neces- 
sary, to  exact  payment.  France  needs  cash  rather  than 
trade.  Soviet  Russia  sought  two  objects;  de  jure  recog- 
nition and  a  loan. 

None  except  France,  whose  purpose  was  negative, 
got  what  he  was  after.  Europe  is  still  an  economic 
mess,  the  reparations  have  not  been  modified,  the  En- 
tente is  intact,  although  somewhat  strained,  and  Russia 
is  still  a  thrice-bankrupt  pariah. 

But,  as  viewed  against  the  second  standard,  he  would 
be  blind  who  would  call  the  Genoa  conference  a  failure. 
It  has  shed  much  light  and  effected  much  disillusion- 
ment. All  concerned  appear  to  have  learned  something 
from  their  mutual  contacts  and  reactions.  Lloyd 
George  has  learned  that  other  European  governments 
are  not  inclined  to  sacrifice  their  national  interests  or 
pride  to  the  commei'cial  needs  of  Britain  or  the  political 
exigencies  of  a  British  Premier.  The  French  Govern- 
ment has  learned  that  it  is  not  likely  to  extract  blood 
from  a  stone  and  that  the  world  in  general  will  regard 
coldly  military  reprisals  on  a  bankrupt  debtor.  The 
German  Chancellor  must  realize  that  Germany  will  have 
to  pay  to  the  limit  of  her  ability  and  that  his  own  diplo- 
matic ineptitude  has  served  to  prevent  the  rift  in  the 
Entente  that  he  so  much  desired  and  that  at  one  time 
appeared  to  be  imminent.  The  Bolsheviki  have  learned 
that  it  is  easier  to  hoodwink  the  peasants  of  Russia 
than  the  governments  of  Eurcpe  and  the  United  States. 

So  much  for  political  lessci.s.  But  what  is  most  valu- 
able are  the  economic  lessons  that  have  been  taught. 
We  say  "taught"  advisedly,  for  whether  they  have  been 
learned  remains  to  be  seen.  One  of  these  is  that  Euro- 
pean national  debts  can  be  paid  only  out  of  earnings, 
that  earnings  are  impossible  without  trade,  and  that 
trade  consists  of  a  mutual  exchange  of  goods.  Another 
is  that  financial  stability  depends  on  living  within  one's 
income,  which,  in  the  case  of  nations,  means  the  bal- 
ancing of  budgets  by  spending  less  and  producing  more 
rather  than  by  printing  paper  money  to  redress  a  debit 
balance.  A  third  is  that  credit  must  rest  upon  confi- 
dence, which  in  turn  follows  upon  the  enforcement  of 
property  rights,  the  ob.servance  of  contract  obligations, 
and  the  preservation  of  the  freedom  of  labor. 

Whether  France  and  Germany  have  learned  these  les- 
sons we  shall  see  at  the  reparations  conference  to  be 
held  at  the  end  of  this  month.  Whether  Russia  has 
learned  them  we  shall  see  at  the  adjourned  session  of 
the  Genoa  conference  to  be  held  in  June  at  The  Hague. 
Until  these  lessons  have  been  learned;  until  France  is 
willing  to  li.sten  to  rca-ton  on  reparations;  until  Ger- 
many, as  a  bankrupt  debtor,  is  ready  to  have  her 
finances  supervised;  and  until  Russia  realizes  that 
she  cannot  expect  to  sit  in  the  game  unless  she  sub- 
scribes to  the  rules;  little  can  be  gained  by  American 
participation.  When  these  ends  have  lieen  accomplished 
nothing  can  be  gained  without  that  participation  and 
nothing  is  more  sure  than  that  it  will  be  forthcoming. 
American  investors  have  already  shown  their  willing- 
ness to  finance  the  honest  and  trustworthy  borrower 
who  would  apply  his  credit  to  productive  rather  than 
destructive  undertakings. 


The  Road  Builders  Association 

IF  THE  turbulent  annual  meeting  of  the  American 
Road  Builders  Association  on  May  15  were  merely  a 
matter  of  petty  internal  politics  it  could  well  be  passed 
by  without  comment.  For  many  years,  however,  dis- 
satisfaction has  been  expressed  with  the  management 
of  the  association.  Before  road  building  had  developed 
into  the  great  industry  it  has  now  become  the  kind  of 
control  common  in  a  small  local  engineering  organiza- 
tion might  have  been  adequate.  The  feeling  today  is 
that  the  administration  of  the  association  has  not 
measured  up  to  its  opportunities,  that  there  has  been  a 
distinct  lack  of  business  method  and  vision.  The  con- 
test at  the  recent  meeting,  therefore,  was  not  so  much 
one  of  personalities  as  of  principles.  The  fact  that  the 
older  faction  apparently  won,  amounting  to  an  endorse- 
ment of  the  past  policies  and  management,  has  given  a 
good  deal  of  concern  to  those  who  would  like  to  see  the 
association  handle  its  job  more  effectively.  That  is  the 
real  issue. 

No  one  in  touch  with  the  association's  affairs  can 
have  failed  to  detect  the  rumblings  that  have  been 
current.  Criticism  has  come  not  only  from  the  mem- 
bers, but  also  from  manufacturers  who  feel  that  the 
Good  Roads  Show  can  be  handled  far  more  efficiently 
than  it  has  been  in  the  past.  In  fact,  this  sentiment 
was  brought  to  a  head  at  this  year's  show  in  Chicago 
by  the  appointment  of  an  Exhibitors  Committee  head- 
ing a  manufacturers'  organization  and  it  is  well  known 
that  manufacturers  would  welcome  the  opportunity  of 
displaying  their  products  at  the  annual  meeting  of  the 
American  Association  of  State  Highway  Officials. 
Another  movement  which  is  gaining  ground  and  which, 
if  consummated,  would  weaken  the  position  of  the 
.\merican  Road  Builders  Association  is  the  proposed 
organization  of  a  highway  division  in  the  American 
Society  of  Civil  Engineers.  Still  another  undercurrent 
is  the  proposal  to  revive  the  defunct  American  High- 
way Association,  which  was  abolished  a  few  years  ago. 
It  was  thought  at  that  time  that  the  American  Road 
Builders  Association  could  be  depended  on  to  carry  on 
the  work  remaining  to  be  done.  There  is  a  widespread 
feeling  now  that  this  duty  has  not  been  adequately 
performed. 

From  what  has  been  said  it  is  clear  that  the  Ameri- 
can Road  Builders  Association  must  now  demonstrate 
its  position  of  real  leadership  or  else  have  that  position 
preempted  by  some  new  organization  or  an  existing 
body  in  reorganized  form.  The  executive  control  of  the 
national  road  building  association  of  the  United  States 
should  be  in  strong  hands,  a  position  which  it  does  not 
occupy  under  the  present  management.  At  this  year's 
annual  convention  in  Chicago  those  who  had  a  broad 
outlook  on  the  organization's  possibilities  secured  the 
appointment  of  a  nominating  committee  pledged  to  pro- 
gressive principles.  That  committee's  recommenda- 
tions were  defeated  at  the  board  of  directors'  meeting 
two  weeks  ago  Indications  are  that  things  will  run 
along  in  the  same  old  way.  Under  present  conditions 
is  it  not  conceivable  that  a  small  group  of  the  leaders 
in  the  field  will  get  together  and  plan  some  action, 
either  through  the  American  Road  Builders  Association 
or  another  body,  which  will  make  .'issociution  manage- 
ment in  the  road-building  field  more  nearly  representa- 
tive of  the  big  place  in  national  .iff-iirs  which  thjil 
specialty  now  occupies? 
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Design,  Construction  and  Use  of  Metal  Flumes 

Semi-Circular  Flumes  Discussed  from  the  Standpoint  of  Types,  Supports,  Stresses,  Expansion, 
End  Structures  and  Surface  Coverings 

By  Julian  Hinds 

Engineer,  U.  S.  Reclamation   Service,   Denver,  Col. 


CTAL  flumes  of  the  non-riveted  metal  type  were 
.erected  iirst  in  this  countrj'  in  1902  by  Pat 
Maginnis  at  Kimball,  Neb.  The  device  was  later 
patented  and  is  used  extensively  at  the  present  time 
throughout  the  irrigated  portions  of  the  West  for 
carrying  water  along  steep  hillsides  and  across  topo- 
graphic depressions  of  moderate  depth.  It  is  proposed 
in  the  present  article  to  discuss  the  types  of  flumes 
from  the  earliest  Maginnis  to  the  latest  non-ferrous 
metal  flume,  to  note  the  essential  features  and  limiting 
stresses  in  the  design  of  the  supporting  structures 
and  end  structures,  to  give  experience  of  the  U.  S. 
Reclamation  Service  with  protective  surface  coverings 
and  to  give  some  un- 
published information 
on  friction  losses. 

Essentially  the  metal 
flume  consists  of  com- 
paratively light  sheets 
curved  to  semi-circular 
form  and  suspended 
from  cross-beams  or 
stringers  by  means  of 
hoops  or  other  sup- 
porting members.    Fig. 

1  shows  diagrammatically  the  mechanical  principles  of 
the  original  Maginnis  flume.  The  two  overlapping 
sheets  a  and  b  are  held  between  the  rod  c  and  the  com- 
pression bar,  or  curved  channel  d.  By  tightening  the 
nuts  e,  the  rod  c  is  put  in  tension,  the  curved  channel  d 
in  compression,  and  the  flume  sheets  are  pressed  to- 
gether. The  weight  of  the  flume  and  its  water  load 
is  transferred  from  the  rod  c  through  the  washers  / 
and  carrier  beam  g  to  the  stringers  h. 

The  Maginnis  flume  presents  a  rough  interior,  which 
reduces  the  carrying  capacity.  Considerable  effort  has 
been  devoted  to  the  development  of  joints  free  from 
this  abjection,  and  a  number  of  so-called  smooth  in- 
terior flumes  have  been  designed  and  patented.  A 
partial  list  of  the  types  of  joint  in  use  at  the  present 
time  is  shown  in  Fig.  2.  In  all  cases  watertightness 
is  secured  by  the  principle  first  used  by  Maginnis. 
In  certain  types  the  inside  compression  bar  is  omitted, 
the  compression  being  thrown  into  the  inside  sheet. 
In  one  type  (not  shown)  both  the  compression  bar  and 
the  tension  rod  are  omitted,  the  inside  and  outside 
sheets  being  used  respectively  for  the  compression  and 
tension  members. 

Each  of  the  several  types  of  joints  possesses  certain 
points  of  superiority  and  various  advantages  are 
claimed  by  the  respective  manufacturers.  A  satisfac- 
toi-y  joint  should  be  simple,  secure  and  watertight. 
It  should  be  easily  assembled  in  the  field,  should  offer 
as  much  circumferential  rigidity  as  possible  and  should 
offer  the  least  possible  resistance  to  flow.  Where 
galvanized  sheets  are  >  used  the  angles  at  the  beads 
should  be  made  "easy"  to  avoid  injury  to  tht  spelter  in 
the  forming  operation. 


Engineers  of  the  U.  S.  Reclamation  Service  have 
probably  had  more  experience  in  the  design  of  metal 
flumes  and  knowledge  of  their  service  than  any  other 
group  of  men.  This  article,  by  a  Reclamation  Service 
engineer,  represents  their  current  knowledge  on  the 
subject.  It  is  a  most  important  contribution  to  irriga- 
tion engineering  practice. 


Deeply-beaded  types  offer  a  maximum  resistance  to 
circumferential  deflection,  but  require  special  sheets 
on  curves  and  unless  carefully  manufactured  are  likely 
to  show  injury  to  the  spelter  at  the  joints.  Flat  or 
lightly-beaded  types  are  easily  erected  and  require  no 
special  work  on  curves.  While  such  types  offer  less 
circumferential  rigidity  than  the  more  complicated 
joints,  certain  of  them  have  been  found  to  be  satis- 
factory for  flumes  up  to  7  or  8  ft.  in  diameter,  and  it 
is  claimed  that  they  can  be  used  for  even  larger  sizes. 
Standard  sizes  of  flumes  are  determined  by  stock 
lengths  of  sheets  from  which  they  are  made,  and  are 
designated  commercially  by  "numbers"  which  are  equal 

to  the  perimeter  of  the 
semi-circle  in  inches. 
The  sheets  may  be  of 
any  suitable  metal,  and 
if  of  steel  or  iron, 
should  be  galvanized. 
The  proper  thickness  of 
sheet  to  use  for  a  given 
size  of  flume  is  not  sub- 
ject to  mathematical 
computations.  The  Rec- 
lamation Service  makes 
the  following  requirements  as  to  thickness  for  steel 
or  iron  sheets:  Up  to  No.  48  flume,  22-gage;  to  No. 
96,  20-gage;  to  No.  132,  18-gage;  to  No.  168,  16-gage; 
to  No.  204,  14-gage;  to  No.  252,  12-gage.  Where 
metal  of  insufficient  thickness  is  used  the  flume  is 
flimsy,  and  galvanized  sheets  are  rapidly  destroyed  by 
rust  after  the  galvanizing  is  eroded  away.  Erosion 
is  rapid  where  the  water  carries  sand  and  gravel, 
especially  at  high  velocities. 

A  specially  rolled  zinc  sheet  recently  placed  on  the 
market  by  the  Thompson  Manufacturing  Co.,  of  Denver, 
under  the  name  of  Lastite,  is  being  tested  out  foi*  use 
in  the  manufacture  of  flumes  and  culverts.  This  metal 
is  particularly  adapted  to  flumes  of  the  deeply-beaded 
t>T3es,  since  it  is  not  subject  to  damage  in  the  forming 
operation  as  is  the  case  with  galvanized  sheets.  Lastite 
is  undoubtedly  superior  to  iron  or  steel  in  point  of 
resistance  to  corrosion,  but  is  somewhat  deficient  in 
structural  strength.  This  lack,  it  is  claimed,  can  be 
compensated  for  by  a  closer  spacing  of  the  suspension 
rods.  Several  flumes  of  this  metal  installed  in  the 
vicinity  of  Denver  last  season  (1921)  appear  to  be 
entirely  satisfactory.  Lastite  is  ^somewhat  higher  in 
first  cost  than  galvanized  sheets,  but  it  is  expected  that 
it  will  show  a  much  longer  life  and  that  it  will  not 
require  painting. 

Supporting  St7'uctures — Trestles  and  trusses  for  sup- 
porting the  stringers  may  be  of  timber  or  steel.  In- 
-  formation  for  use  in  the  design  of  trestles  will  be  found 
in  catalogs  furnished  by  lume  manufacturers.  Knee- 
braces  are  usually  used  on  trestles  to  give  longitudinal 
stiffness  and  to  reduce  the  effective  length  of  stringer 
span.     When  used  for  the   latter  purpose  they  should 
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FIG.   1.      ORIGIXAL  MAGIXXIS   FLUME 

be  of  ample  size  and  should  be  securely  supported.  If 
the  stringer  reactions  are  figured  for  a  beam  continuous 
over  four  supports  it  will  be  found  that  the  knee-braces 
carrj'  practically  the  entire  span  load.  If  the  braces 
fail  the  stringers  act  as  simple  beams  between  the  posts. 
Unequal  settlement  of  foundation  is  likely  seriously  to 
affect  stringer  and  knee-brace  loads,  and  where  settle- 
ment is  likely  to  occur  suitable  allowance  should  be 
made.  If  stringers  that  are  too  small  are  used  the 
heavj'  deflection  opens  the  flume  joints  causing  leakage. 

The  posts  should  be  designed  as  columns  to  carry  the 
maximum  water  and  wind  loads  coming  upon  them.  The 
lower  end  of  the  posts  are  usually  anchored  to  concrete 
pedestals,  which  should  have  a  sufficient  weight  to 
prevent  the  overturning  of  the  empty  flume  by  wind 
pressure,  and  sufficient  base  area  to  prevent  undue 
settlement.  In  cold  climates  the  alignment  of  the  flume 
is  likely  to  be  disturbed  by  unequal  frost  action  upon 
the  pedestals.  Trouble  from  this  cau.se  may  be  avoidefl 
by  carrying  the  pedestals  below  the  frost  line.  Where 
the  pedestals  are  set  in  alkali  soils  proper  measures 
should  be  taken  to  prevent  deterioration  of  the  concrete. 
Piles  are  sometimes  used  where  foundation  conditions 
are  bad.  The  piles  may  be  cut  off  near  the  ground 
and  used  as  supports  for  framed  bents,  or  they  may 
support  the  flume  directly. 

Bridge  Supports — Fig.  3  shows  a  No.  192  flume  sup- 
ported underneath  the  floor  of  a  steel-truss  highway 
bridge  near  VVorland,  Wyo.       Fig.  4  is  a  twin  flume 
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erected  by  the  U.  S.  Reclamation  Service  to  carrj'  the 
Garfield  canal  across  the  Rio  Grande  near  Dona  Ana, 
N.  M.  Each  barrel  of  this  flume  is  8  ft.  3i  in.  in 
diameter  (No.  156)  and  the  flume  is  carried  on  a 
three-truss  suspended-span  cantilever  steel  bridge.  A 
cross-section  of  the  flume  and  bridge  is  shown  in  Fig. 
5,  and  expansion-joint  details  between  the  fixed  and 
suspended  spans  are  shown  in  Fig.  6.  The  uniform 
flume  load  is  admirably  adapted  to  the  continuous 
bridge,  but  at  this  location  the  foundation  was  poor 
and  unequal  settlement  was  anticipated.  The  trusses 
were  therefore  articulated  in  alternate  spans  approxi- 
mately at  points  of  contraflecture  to  give  the  necessary 
flexibility.  For  large  flumes  this  construction  results 
in  marked  economy  of  materials,  but  where  the  loads 
are  light  the  design  is  governed  principally  by  minimum 
sizes  of  members,  and  the  saving  is  not  great.     One 


FIG.  3.     FLUME  UNDER  HIGHWAY  BRIDGE  FLOOR, 

barrel  of  larger  size  would  have  been  more  economical, 
both  in  cost  of  flume  and  of  bridge,  than  the  two  No. 
156  barrels  used  for  the  Garfield  crossing,  but  the  head 
room  required  for  the  larger  flume  was  not  available. 

In  calculating  wind  stresses  it  is  usually  considered 
conservative  to  assume  the  maximum  pressure  as  act- 
ing upon  twice  the  vertical  projection  of  the  trestle  or 
truss  (exclusive  of  stringers)  plus  one  and  one-third 
times  the  vertical  projections  of  the  flume.  In  long- 
span  bridges  for  single-barreled  flumes  the  wind 
stresses  are  usually  high,  due  to  shallo^v  horizontal 
trusses,  and  it  is  often  necessary  to  make  the  bridge 
wider  than  is  otherwi.se  required,  to  prevent  an  objec- 
tionable reversal  of  stresses  in  the  chords  under  adverse 
wind  conditions. 

Flume  Deformation — There  is  a  tendency  for  the 
flume.' when  loaded,  to  depart  from  the  circular  foi-m. 
If  perfectly  flexible  and  unrestrained,  the  loaded  portion 
of  the  .section  would  assume  the  form  of  an  hydrostatic 
catenary  supported  between  the  two  tangential  ends 
above  the  water  surface,  the  shape  varying  with  the 
depth  of  water  in  the  flume.  The  stiffness  of  the  metal 
partially  suppresses  the  distortion  and  the  flume 
actually  assumes  a  shape  liotween  the  circle  and  the 
catenary.  Measurements  made  upon  a  number  of 
flumes  in  service  gave  the  results  shown  in  Fig.  7. 
In  designing  supports  all  cross-bracing  should  be  placed 
to  clear  the  flume  in  its  distorted  form. 
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It  is  often  necessary  to  construct  a  flume  on  curved 
alignment.  The  necessary  curvature  is  secured  by 
introducing  slight  angles  at  all  or  part  of  the  joints 
between  sheets.  Interlocked  joints,  like  the  Lennon 
or  Hess,  require  the  sheets  to  be  mitered  properly  in 
the  shop  before  being  rolled.  The  Williams  and  other 
similar  types  requires  no  special  forming.  The  angle 
at  any  one  joint  should  be  made  as  small  as  possible. 
The  U.  S.  Reclamation  Service  specifies  a  maximum  of 
4  deg.  for  the  angle  between  any  two  adjacent  sheets. 
Stringers  on  curves  should  be  spaced  to  provide  the 
additional  clearance  required. 

Special  attention  should  be  given  to  the  design  of 
the  carrier  beams,  rods,  washers  and  shoes.  In  cinching 
up  the  bands  to  stop  leakage  stresses  considerably 
in  excess  of  the  stresses  due  to  the  water  load  may 
be  produced.     For  this  reason  the  U.  S.  Reclamation 


erected,  is  doubtless  desirable  under  certain  conditions, 
but  on  important  work  the  substitution  of  concrete  lin- 
ing should  be  carefully  considered.  Flume  used  for 
lining  is  assembled  with  carrier  rods,  carrier  beams  and 
compression  bars,  as  when  supported  on  trestle.  The 
stringers  are  omitted  and  the  assembled  flume  is  set  in 
ihe  trench  and  backfilled.  Anchorages  are  sometimes 
required  to  prevent  the  empty  flume  from  being  floated 
by  ground  water. 

Expansion  and  Cojitractionr—Meta.]  flumes  supported 
on  timber  trestles  require  no  special  provision  for  ex- 
pansion and  construction.  If  the  carrier  beams  are 
spiked  to  the  stringers  a  small  movement  will  occur  at 
each  joint,  sufficient  to  care  for  variation  in  length  due 
to  temperature  changes.  Where  the  flume  is  carried 
on  long  steel  spans  the  concentration  of  movement  at 
the  expansion  ends  of  the  span  may  require  a  special 
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Service  has  adopted  a  working  stress  in  the  carrier 
rods  of  8,000  lb.  per  sq.in.  The  washers  and  shoes 
should  be  made  proportionately  strong.  The  necessary 
size  of  washer  will  depend  upon  the  timber  in  the  car- 
rier beams.  The  ultimate  tensile  strength  of  steel  is 
roughly  75  times  the  ultimate  bearing  strength  of 
timber,  and  the  diameter  of  the  washer  should  accord- 
ingly be  about  9  times  the  diameter  of  the  carrier  rod. 
Such  a  size  is  impracticable.  A  washer  6  times  the 
diameter  of  the  rod  will  give  a  working  stress  of  220 
lb.  per  sq.in.  bearing  when  the  rod  is  carrying  8,000  lb. 
per  sq.in.  and  may  be  accepted  as  a  conservative  stand- 
ard. Standard  size  cast-iron  or  malleable  washers  have 
been  found  to  be  inadequate.  If  standard  washers  are 
used  they  should  be  one  or  two  sizes  larger  than  the 
rod,  to  give  the  area  required.  The  shoes  should  be 
of  approximately  the  same  area  as  the  washers  and 
should  be  designed  properly  to  distribute  the  thrust 
from  the  compression  bar.  The  carrier  beams  should 
be  of  ample  size  to  support  the  flume  and  water  loads, 
and  large  enough  to  resist  the  warping  action  of  the  sun. 
.Manufacturers  recommend  the  use  of  metal  flumes 
set  directly  in  the  ground  for  ditch  lining.  The  writer 
is  not  in  possession  of  sufficient  data  to  be  able  to  make 
a  statement  as  to  the  durability  of  the  metal  sheets  in 
such  installations.  The  flume  lining,  being  low  in  first 
cost,    readily    available    and    easily    transported    and 


joint  in  the  flume  barrel.  A  common  type  of  joint  is 
illustrated  in  Fig.  8. 

End  Structures  and  Sluices — The  end  structures, 
which  join  the  flume  to  the  canal,  may  be  of  timber, 
steel  or  concrete.  When  velocities  are  low  and  losses 
unimportant  a  plain  timber  or  concrete  headwall  across 
the  canal  may  be  used,  but  for  higher  velocities  and 
smaller  allowable  losses  of  head  more  elaborate  struc- 
tures will  be  required.  Concrete  structures  should  be 
used  for  all  permanent  installations.  A  very  good  form 
of  concrete  transition  for  low  or  moderate  velocities 
in  the  flume  is  shown  in  Fig.  9.  Sheet-metal  inlets  and 
outlets  may  be  purchased  from  the  manufacturer  who 
furnishes  the  flume.  An  efficient  attachment  to  a  con- 
crete headwall  consists  of  a  groove  left  in  the  concrete 
filled  with  a  tar  cement  to  receive  the  bead  on  the  end 
of  the  flume  sheet.  The  compression  bar  and  sheet  are 
forced  into  the  groove  by  tightening  the  nuts  on  the 
anchor  bolts.  The  opening  in  the  headwall  should  be 
shaped  approximately  to  the  loaded  form  of  the  flume 
to  prevent  the  opening  of  joints  near  the  end  when 
the  flume  is  full  of  water. 

•  Galvanizing  and  Paintinp — While  some  of  the  claims 
made  for  the  rust-resisting  powers  of  various  special 
irons  and  steels  may  be  true,  it  has  been  demonstrated 
that  in  an  unprotected  form,  thin  sheets  of  such  metals 
are  not  suitable  for  use  in  flume  construction.     It  is 
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imperative  that  all  steel  or  iron  sheets  be  galvanized, 
and  the  life  of  the  flume  will  be  prolonged  if  the  rods, 
compression  bars,  shoes  and  washers  are  also  gal- 
vanized. Where  black  rods  are  used  it  is  claimed  that 
a  part  of  the  zinc  is  transferred  by  galvanic  action 
to  the  rods,  weakening  the  galvanizing  near  the  joints 
and  allowing  the  sheets  to  corrode. 

The  galvanizing  of  the  sheets  should  be  done  by  the 
hot  process  and  should  consist  of  a  uniform  coating 
of  commercially  pure  zinc,  applied  in  .such  a  manner 
that  it  will  adhere  firmly  to  the  metal  and  be  free  from 
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FIG.  5.     CROSS-SECTIOX  THUOrGH  MAIN  TKl'SS  OF 
GARFIELD  FLUME  AND  BP.IDGE 

abrasions,  blisters,  cracks,  sal  ammoniac  spots  and 
other  injurious  imperfections.  The  eff'ectiveness  of  the 
galvanizing  will  be  greatly  increased  if  each  square 
foot  of  sheet  is  given  2  oz.  of  zinc,  instead  of  the 
customary  IJ  oz.  No  sheet  .showing  imperfections  or 
injury  to  the  galvanizing  where  the  surface  will  be 
exposed  to  the  water  should  be  used.  All  breaks  in 
the  galvanizing,  where  not  exposed  to  the  water,  should 
be  repaired  with  solder  or  other  suitable  coating,  with- 
out the  u.se  of  acids  injurious  to  the  spelter,  and  in 
such  manner  as  to  leave  the  surface  free  from  abrasions 
that  might  prevent  a  tight  joint.  Carrier  rods,  com- 
pression bars,  shoes,  nuts  and  washers  should  have  a 
galvanized  coating  of  not  le.ss  than  1  oz.  of  chemically 
pure,  or  1  oz.  of  commercially  pure  zinc  for  each  square 
foot  of  surface  area. 

In  some  localities  galvanizing  is  a  sufficient  protection 
for  metal  parts,  but  it  is  sometimes  found  that  due  to 
chemicals  in  the  water  and  abrasion  from  sand  and 
gravel  carried  in  suspension  the  zinc  coating  is  rapidly 
destroyed  and  the  iron  or  steel  base  is  exyiwcd  to  rapid 
deterioration.  In  such  ca.ses  it  becomos  necessary  to 
paint  the  inside  of  the  flume.  The  service  requirements 
for  a  paint  for  this  purpose  arc  very  exacting,  and  most 
ordinary  paints  are  practically  valueless. 

Some  years  ago  the  U.  S.  Reclamation  Service  con- 


FIG.  6.     EXPANSIOX  JOINT  BET\\'EEN  SUSPENDED 
AND  C.\NTILEVER  SP.A_NS 

ducted  a  set  of  tests  to  determine,  if  possible,  the  paint 
best  suited  for  this  work.  The  experiments  were  con- 
ducted under  service  conditions  in  widely  separated 
localities  and  by  different  engineers.  Tar  paint  was 
found  to  be  superior  to  any  other  paint  tried.  The 
only  other  paint  that  made  a  creditable  showing  was 
a  bitumastic  compound  of  unknown  composition.  A 
number  of  paints  with  asphaltic  ba.se,  recently  put  on 
the  market,  give  promise  of  satisfactory  performance, 
and  the  use  of  a  small  pei'centage  of  cement  in  coal 
tar  is  claimed  to  give  excellent  results.  The  cement  is 
said  to  neutralize  acid  in  the  tar  and  to.  give  body  to 
the  paint,  rendering  it  less  likely  to  run  in  summer. 

In  a  recent  report  on  inspection  of  flumes,  Un- 
compahgre  Project,  Colorado  (Rerlamation  Record. 
November,  1920,  p.  521),  F.  D.  Pyle,  formerly  project 
manager  of  that  project,  comments  upon  the  painting 
of  the  flumes  inspected  as  follows: 

Of  the  69  flumes,  59  have  received  a  coat  of  tar  or  paint 
on  the  interior  in  order  to  protect  them  against  rust  and 
erosion.  The  first  tar  was  used  in  1913,  but  proved  to  be 
too  brittle  and  lifeless.  In  the  spring  of  191G  various 
kinds  of  paint  were  tried  without  success.  Later  several 
paint  companies  furnished  small  lots  of  paint  to  make  tests. 
In  no  case  have  these  paints  proved  equal  to  the  coal  tar 
placed  during  the  past  3  years. 

In  the  fall  of  1917  and  spring  of  1918  a  number  of  flumes 
were  treated  by  applying  a  coat  of  water-gas  tar  followed 
by  a  coat  of  coal  tar  thinned  with  water-gas  tar.  This 
made  considerable  extra 
work,  and  in  a  number  of 
cases  the  coating  was  too 
thin,  cither  running  to  the 
bottom  of  the  flume  or 
checking  and  cracking  on 
the  side  of  the  flume  exposed 
to  the  sun.  Since  the  sum- 
mer of  1918  coal  tar  has 
been  used  without  thinning, 
with  very  good  results.  The 
best  results  have  been  ob- 
tained when  tar  was  ap- 
plied before  the  flume  had 
been  u.sod  more  than  one 
season  and  when  tar  was 
applied  in  warm  weather. 
When  applied  in  cold  wea- 
ther it  would  not  stick  to 
the  nietfll.  but  blistered  and 
peeled.  In  tflrring  flumes 
it  was  found  essential  to 
clean  the  surfaces  thor- 
oiiKhly.  removing  all  rust 
from  the  sheets  and  from 
the  joints,  and  to  have  them 
perfectly  dry  and  free  from 
dust.  The  tar  was  applied 
hot  with  heavy  brushes  or 
burlap  swabs. 
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FIG.   8.     EXPANSION  JOINT 
FOR  NO.    108    FLUME 


Conditions  indicate  that  the  joints  should  be  retarred 
every  fall,  and  the  entire  flume  evei-y  other  fall.  The  tar 
coat  fails  by  drying,  checking,  peeling  and  blistering.  In 
some  cases  there  is  a  tendency  to  erode  from  the  bottom 
especially  where  gravel  is  carried  by  the  water.  A  heavy 
coating  of  coal  tar  has  proved  to  be  the  best  method  of 
protecting  the  flumes  when  properly  applied. 

Mr.  Pyle's  findings  are  substantially  corroborated 
by  other  experimenters 
except  as  to  his  objection 
to  a  priming  coat  of 
water-gas  tar.  The  life 
of  the  flume  barrel  will 
be  largely  determined  by 
the  diligence  with  which 
the  painting  is  main- 
tained. 

It  is  not  possible  at  the 
present  time  to  make  an 
authoritative  statement  as  to  the  life  of  metal  flumes, 
due  principally  to  the  comparatively  short  time  they 
have  been  in  general  use.  It  is  believed  that  a  life  of 
from  15  to  20  years  may  be  reasonably  expected  for 
galvanized  sheets,  and  under  favorable  conditions  this 
period  may  be  considerably  extended.  Lastite  sheets 
or  other  non-rusting  metal  should  have  a  longer  life. 

The  painting  of  timber  or  metal  supports  should  con- 
form to  standard  practice  for  similar  structures  in  the 
same  locality.  The  same  tar  paint  used  on  the  flume  is 
an  excellent  preservative  for  metal  work.  The  life  of 
timber  may  be  prolonged  by  creosote  treatment. 

Hydraulics — Sufficient  fall  must  be  provided  at  the  in- 
take and  throughout  the  flume  to  produce  the  necessary 
increase  in  velocity  and  to  overcome  transition  losses 
and  friction.  With  the  type  of  inlet  structure  shown 
in  Fig.  9,  the  drop  at  the  entrance  may  be  taken  as 
1.1  times  the  increase  in  velocity  head.  With  a  more 
abrupt  transition  a  greater  drop  will  occur,  ranging 
possibly  up  to  1.5  times  the  change  in  velocity  head 
for  a  plain  headwall.     Where  velocities  are  high  the 


Section  B-B 
of    Connection  to 
Headwoll 

FIG.  9.     TYPICAL  DESIGN  FOR  NO.  72  FLUME  SHO-\\aNG  END  CONNECTIONS 


head  saved  by  a  well-designed  inlet  structure  is  con- 
siderable. In  addition  to  conserving  head  an  eflScient 
inlet  structure  tends  to  produce  smoother  flow  in  the 
flume,  due  to  the  elimination  of  contractions  at  the 
entrance.  Long  flumes  with  limited  falls  should  always 
be  provided  with  good  inlets.  Where  the  flume  is  short 
it  may  be  economical  to  use  a  simple  inlet  structure 
and  to  increase  the  size  of  the  flume  to  compensate  for 
the  simpler  design. 

At  the  outlet  a  part  of  the  drop  in  velocity  head, 
due  to  reduction  of  the  velocity,  is  recovered,  and  under 
ordinary  circumstances  the  water  surface  in  the  canal 
stands  at  a  higher  elevation  than  in  the  flume.  The 
recovery  will  be  less  than  the  total  decrement  in  veloc- 
ity head  by  an  amount  depending  upon  the  form  of  the 
outlet  transition.  The  outlet  shown  in  Fig.  9  will  prob- 
ably recover  not  less  than  0.75  of  the  change  in  velocity 
head.  If  it  is  desired  this  recovery  may  be  counted 
upon  to  reduce  the  total  fall  through  the  flume,  but  in 
the  design  of  small  flumes  it  is  usually  ignored  to 
allow  a  margin  of  safety  against  fouling  of  the  canal 
below. 

The  slope  required  to  overcome  friction  losses  may 
be  computed  from  any  formula  for  open-channel  flow. 
Kutter's  formula  is  quite  commonly  used.  Few  meas- 
urements have  been  made  under  actual  operating  condi- 
tions for  determining  the  frictional  resistance  of  metal 
flumes.  The  coefiicient  of  friction  will  vary  widely  with 
the  type  of  joint,  condition  of  surface  or  paint,  the 
alignment  and  profile  and  with  the  general  condition  in 
which  the  flume  is  maintained.  The  results  of  a  limited 
number  of  observations  made  by  the  U.  S.  Reclamation 
Service  are  given  in  the  table  on  p.  860.  Additional  ex- 
periments made  by  F.  C.  Scobey,  irrigation  engineer, 
Department  of  Agriculture,  and  V.  M.  Cone,  Colorado 
Agricultural  College,  are  recorded  in  Bulletin  194  of 
the  Agricultural  Department.  It  will  be  observed  that 
for  smooth  flumes  n  ranges  from  0.0139  to  0.0097,  the 
average  value  for  twenty-one  experiments  being  0.0114. 
For  the  Maginnis  type  the 
average  is  0.0185,  and  for 
the  N  e  w  c  0  m  b  ,  0.0128.  A 
value  of  w  =  0.012  is  be- 
lieved to  be  conservative  for 
smooth  interior  flumes  on 
tangent  or  easy  cur\'es 
properly  maintained.  On 
badly-c  u  r  v  e  d  or  poorly- 
maintained  alignment  n 
should  be  taken  as  0.013  for 
smooth  interior  flumes.  It 
has  been  claimed  that 
poorly-applied  paint  in- 
creases the  value  of  n.  Care 
should  be  taken  to  see  that 
the  paint  as  applied  leaves  a 
smooth  surface,  as  free  as 
possible  from  sags  and  runs. 
The  selection  of  the 
proper  size  of  flume  for  a 
given  set  of  conditions  is 
greatly  facilitated  by  the 
diagi-am.  Fig.  10.  Let  it  be 
required  to  select  a  flume  to 
carry  120  sec.-ft.  on  a  slope 
of  0.001,   with  n  =  0.012. 
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Note'- 
Minimum  freeboards 
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D'Diam.  of  flume  in  feet 
Hv  =  Velociiy  head 
V-  Velocity  in  feet  par  5ea 
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Slope 
FIG.  10.     DISCHARGE  DIAGRAil  FOR  SEMI-CIRCULAR  FLUMES  WITH  n 


0.012 


Enter  the  diagram  at  A,  with  the  required  di.scharge 
and  pass  diagonally  downward  to  the  right  to  intersect 
the  given  slope  at  B,  and  note  the  appro.ximate  velocity. 
Passing  horizontally  to  the  right  from  B,  the  required 
size  of  flume  (fractional  in  this  case)  flowing  full  is 
found  at  C.  Passing  still  farther  to  the  right  through 
the  point  D,  E,  F,  G,  etc.,  it  is  found  that  the  given 
discharge  may  be  carried  by  a  No.  144  flume  with  a 
freeboard  of  0.3  ft.,  a  No.  156  flume  with  a  freeboard 
Of  0.75  ft.,  a  No.  168  flume  with  a  freeboard  of  1.2  ft., 
and  80  on.  The  smallest  flume  that  will  carry  the  dis- 
charge with  a  safe  freeboard  should  be  selected. 

The  freeboard  should  be  suflicient  to  provide  for  the 
passage  of  floating  matter  under  the  cross-beams  and  to 
allow  for  decrease  in  carrying  capacity  due  to  improper 
maintenance.  It  should  also  provide  a  margin  of  safety 
against  slopping  over.  The  standard  freeVmard  lines 
on  the  diagram  am  platted  from  the  U.  S.  Reclamation 
Service  .standard  equation  for  freeboard  in  metal  flumes, 
which  is  given  in  the  notes  accompanying  the  figure. 
In  the  example  under  consideration  the  correct  size  of 
flume  is  fmind  at  E,  where  the  velocity  corresponds 
approximately  to  that  noted  at  B 

The  diagram  is  general,  except  as  to  value  of  n.  and 
procedure  for  conditions  other  than  fho.HC  illustrated 
will  suggest  themselves.  The  flume-number  lines  in  the 
right-hand  part  of  the  diagram  are  not  platted  for  free- 


MULTIPLIERS  FOR  DIS- 

CHARGE 

AND  \TXOCITY 

FOR 

n  =  .013  and 
n  =  .014 

Flume      ^ 

Multiplien 

No.          I 

=    .013     n  = 

.014 

30 

.906 

.829 

35 

.908 

832 

42 

.909 

Ht4 

48 

.910 

.836 

60 

.912 

839 

72 

.913 

.842 

84 

.914 

.844 

96 

.915 

846 

108 

.916 

.847 

120 

.V17 

.848 

132 

.918 

849 

144 

.918 

.850 

156 

.919 

.851 

168 

.019 

.852 

180 

.919 

853 

192 

.920 

851 

204 

."10 

854 

216 

.920 

855 

228 

921 

855 

240 

.921 

856 

252 

.921 

857 

264 

.921 

857 

276 

.022 

858 

288 

922 

859 

300 

022 

.859 

312 

922 

.860 

324 

923 

.860 

boards  greater  than  one- 
half  the  depth  of  the  flume, 
but  may  be  extended  down 
to  zero  depth  if  desired. 
Freeboards  are  u.sed  in  pref- 
erence to  depths  for  con- 
venience. Velocities  taken  from  the  left-hand  diagram 
are  exact  for  a  freeboard  of  0.1  of  the  diameter,  but 
are  approximate  for  other  freeboards.  All  other 
quantities  are  exact  within  the  accuracy  of  the  diagram. 
Theoretically  the  flume-number  lines  in  the  right-hand 
part  of  the  diagram,  if  platted  to  cover  all  combina- 
tions of  discharge  and  slope,  are  bands  of  measurable 
widths  rather  than  true  lines,  since  with  Kutter's  for- 
mula .<«ections  of  dissimilar  shape  equivalent  on  one 
slope  are  not  equivalent  on  annrthcr.  It  is  found  by  trial, 
however,  that  the  width  of  band  is  small,  and  can  only 
be  detected  by  carrying  computations  to  an  .iccuracy 
beyond  the  scope  of  published  tables  and  diagrams  for 
Kutter's  formula.  The  unavoidable  niprhrinical  inac- 
curacies of  the  diagram  overbalance  the  theoretical 
errors,  and  the  diagram  is  exact  within  its  limits. 
The  vplocities  given  are  sufficiently  accurate  for  use 
in  determining  the  freeboard.  If  great  accuracy  is 
requirrd,  the  velocity  may  be  obtained  by  dividing  the 
discharge  by  the  area. 

A  table  of  multipliers  is  given  in  Fig.  10.  to  bo  used 
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where  the  vahie  of  n  is  0.013  or  0.014.  The  velocity 
and  discharge  taken  from  the  diagram  should  be  multi- 
plied by  the  proper  coefficient  from  the  table  to  get  the 
correct  values  for  the  higher  friction  coefficient.  These 
multipliers  are  accurate  for  a  freeboard  of  one-twelfth 
the  diameter  of  the  flume,  and  are  close  for  other  rea- 
sonable freeboards.  They  are  extended  from  Table  I 
of  a  paper  on  the  "Discharge  Capacity  of  Semi-Circular 
Steel  Flumes,"  by  E.  A.  Moritz,  Engineering  News, 
Jan.  22,  1914,  p.  192. 

Influence  of  the  Critical  Depth — The  semi-circular 
flume  is  especially  susceptible  to  the  influence  orf  the 
critical  depth  and  the  hydraulic  jump.  A  typical  ex- 
ample of  the  fluctuations  resulting  from  flow  at 
appi'oximately  the  critical  depth  is  given  in  the 
Engineering  Neivs-Record  for  Jan.  3,  1918,  p.  38,  in 
an  abstract  from  the  Reclamation  Record  of  a  paper  by 
J.  S.  Longwell  on  "Flow  Conditions,  Congo  Low-Line 
Flume,  North  Platte  Project."  A  theoretical  discns- 
sion,  by  the  writer,  of  the  "Hydraulic  Jump  and  Critical 
Depth  in  the  Design  of  Hydraulic  Structures"  will  be 
found  in  the  Engineering  Neivs-Record,  Nov.  25,  1920, 
p.  1034. 

The  diagram.  Fig.  11,  has  been  prepared  for  the 
'determination  of  the  critical  depth  in  semi-circular 
channels.  Suppose  that  it  is  found  in  a  given  case  that 
with  the  available  fall  a  No.  168  flume  with  a  freeboard 
of  1.10  ft.  will  be  re'quired  to  carry  200  sec.-ft.  Fol- 
lowing the  200-sec.-ft.  line  in  Fig.  11  down  to  the  No. 
168  flume  it  is  found  that  the  critical  depth  corresponds 


to  a  freeboard  of  1.01  ft.    Flow  under  the  given  condi- 
tions will,  therefore,  be  only  slightly  below  critical,  and 


EXPERIMENTAL  VALUES  OF  KUTTER'S 

„ 

IN  SEMI-CIRCULAR 

FLUMES 

Length  Size 

Test 

Tested 

of     Discharge 

No. 

Project 

Location 

inPt.   Fl 

lime  Sec.-Ft. 

Vel. 

71 

Lenr 

on    Type 

1 

N 

Platte 

Hope  Creek 

300 

204 

105 

5.91 

0.0123 

■/. 

N 

Platte 

Hope  Creek 

300 

204 

99 

5.56 

0.0130 

t 

N 

Platte 

Hope  Creek 
Wild  Horse 

300 

7114 

150 

5.91 

0.0129 

4 

N' 

Platte 

600 

156 

78 

6.46 

0.0107 

■i 

N 

Platte 

Wild  Horse 

600 

156 

95 

7.00 

0.0105 

6 

N 

Platte 

Wild  Horse 

600 

156 

64 

5.98 

0.0101 

7 

N 

Platte 

Wild  Horse 

600 

156 

68 

5  96 

0.0106 

8 

N 

Platte 

Wild  .Horse 

600 

156 

44 

4.77 

0.0121 

0 

N 

Platte 

West  Water 

400 

H2 

56 

6.83 

0.0087 

III 

N 

Platte 

West  Water 

400 

132 

45 

5.11 

0.0105 

1  1 

N 

Platte 

Red  Willow 

690 

1211 

40 

4.37 

0  0117 

1? 

N 

Platte 

Red  Willow 

690 

1211 

18 

3.00 

0,0121 

n 

N 

Platte 

Middle  Creek 

525 

Mm 

39 

5.74 

0  0097 

14 

N. 

Platte 

Middle  Creek 

525 

lOU 

14.5 

4.29 

0.0097 

Smooth  T\T>e 

11 

IJr 

King  Lateral 

197* 

120 

62.5 

8.04 

0.0122 

16 

Happv  Canyon 

.350* 

192 

36.5 

2.40 

0.0117 

17 

T^r 

Spring  Creek 

300t 

168 

20.8 

2.04 

IS 

I'r 

Happy  Canvon 

250 

204 

177 

6.23 

0.0131 

11 

DnconipahRre 

Happy  Canyon 

250 

204 

184 

6.30 

0,0121 

711 

TTr 

Happy  Canyon 

230 

204 

127 

5.06 

21 

Lr 

compahgre 

Happy  Canyon 

220 

,204 

73.9 

4.17 

0.0103 

Magi 

nnis   T>-pe 

?■> 

UnconipahEre 

King  Lateral 

140* 

108 

42.1 

4.85 

0.0175 

71 

N 

Platte 

Lat.  21-M 

590 

132 

38.5 

3.91 

0.01.'i8 

74 

N 

Platte 

Lat.  21-M 

590 

112 

23.0 

3.34 

0.0178 

7S 

\' 

Platte 

Lat.  21-M 

590 

112 

17.0 

2  98 

0  0180 

26 

N 

Platte 

Lat.  21-M 

490 

132 

75.8 

4.53 

0.0202 

Newcomb  T\-pe 

77 

H 

100 

108 

15.26 

2.39 

0.0135 

7R 

Hi 

100 

108 

15  26 

2.22 

0.0133 

71 

H 

100 

IIIR 

15.26 

2   10 

0.0129 

in 

H 

intlev 

100 

nm 

15  26 

2.015 

0.0123 

11 

H 

100 

108 

15  26 

1.83 

17 

H 

tntlev 

100 

108 

15  26 

1.755 

0.0123 

11 

H 

100 

108 

15.26 

1.625 

14 

100 

ins 

15.26 

1.505 

0.0130 

35 

Huntlev 

100 

108 

15.26 

1.475 

0.0122 

* 

Tangent.         t  Tangent  and  ctin-es. 
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objectionable  fluctuations  are  likely  to  result.  If  the 
slope  cannot  be  changed,  a  larger  flume  should  be  used 
to  provide  a  greater  freeboard. 

Where  flow  in  the  flume  is  below  the  critical  depth, 
special  consideration  must  be  given  to  the  inlet  and  out- 
let structures.  A  discussion  of  the  design  of  transition 
for  this  condition  will  be  found  in  the  paper  above 
referred  to  on  the  hydraulic  jump  and  the  critical 
depth. 

Costs — It  is  difficult  at  the  present  time  to  predict 
in  advance  the  cost  of  any  class  of  construction  work, 
and  estimates,  even  of  a  comparative  nature,  should  be 
based  upon  actual  quotations  wherever  possible.  In 
general  a  metal  flume  will  cost  less  for  first  installation 
than  a  concrete  siphon  or  concrete  flume,  but  compari- 


son with  wood  flume  or  wood-stave  or  light-steel  pipe 
will  depend  upon  local  conditions.  In  making  any  cost 
comparison  due  consideration  should  be  given  to  main- 
tenance and  i-eplacement  casts. 

Roughly,  the  cost  of  erecting  the  metal  work  of  the 
flume  barrel  will  amount  to  about  10  per  cent  of  the 
purchase  price.  Freight  and  hauling  should  be  added. 
The  cost  of  erecting  flume  trestles  is  comparatively 
high.  For  small  and  medium-sized  flumes  the  cost  of 
furnishing  bolts  and  nails  and  erecting  structures  will 
be  approximately  equal  to  the  cost  of  the  timber.  The 
cost  of  the  concrete  pedestals  should  be  figured  sep- 
arately. The  field  cost  of  the  metal  work  in  place,  as 
constructed  by  the  U.  S.  Reclamation  Service  in  1919 
and  1920  was  from  15c.  to  20c.  per  pound. 


Motor  Vehicle  Registration  and  Revenue  in  1921 

and  license  fees  was  $122,478,654.  Gasoline  taxes  in 
12  states  contributed  an  additional  revenue  of 
$4,968,971. 

Of  the  total  vehicles  registered  9.432,844  were  pas- 
sengers cars,  982,604  were  motor  trucks  and  commercial 
cars,  and  50,547  were  taxicabs  and  buses. 


THE  U.  S.  Bureau  of  Public  Roads  has  issued  the 
Sgures  given  in  the  accompanying  table  covering  the 
registration  of  motor  vehicles  in  the  United  States  and 
the  revenue  received  from  them  during  the  year  1921. 
The  total  passenger-car  and  motor-truck  registration 
was  10,465,995  and  the  total  revenue  from  registration 


TABLE  I— MOTOR  \-EHICLE  REGISTRATIONS  AND  REVENUES  FOR  THE  YEAR  1921. 


Alabama 

Arizona 

Arkansas .  .  . . 
California .  . . 

Colorado 

Connecticut. 
Delaware  .  . 
Dist.  of  Col.. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa -  . 

Kansas  d') . . . 
Kentiieky 


Wiwhintft'.n 

Wbmnnin 
Wyominn 


Total    Car 

And  Truck 

Registration 

82.366 

35.611 

67,408 

680.614 

145.739 

134,141 

21.413 

40,625d 

97.957 

131,976 

51.294 

663.348 

400,342 

461.084 

289.539 

126,802 

77,885 

77.527 

136,249 

360,732 

476,452 

323,475-> 

65,039 

346,437 

58.785 

238.704 

10.821 

42,039 

272,994 

22.559 

812,031 

148,627 

92,644 

720,634( 

221,300 

118.198 

689.589 

54.608 

89.836 

119,274 

117,025 

467,616 

50,18) 

37,265 

139,200 

185.359 

93.940 

341,841 

26,866 


Pa.ssenger 
Cars 

69.422 

31,069 

66,480 
645.522 
136,336 
108.692 

21. 413a 

33,654 

83,111 
131,976a 

46,935 
583,441 
357,025 
430,118 
267,891 
110,602 

67.311 

67,591 
120.231/ 
305,471 
426.687 
299,100 

65,039<i 
346.437a 

5e.785a 
219,781 

10.000/ 

36,994 
248.477 

21.155 
630.791 
M4.884 

')0.221 
622,044 
22l.3nftj 

103.735 
632.541 

43.662 

82.993 
110,997 
102.795 
467.6 1 6a 

40,562 

33,778r 
122.000 
154.219 

77.397 
320.577 

23.966 


Trucks 

and  Coni- 

mericat 

Can 

9,110 

3,980 

9286 

35.092 

9,403 

24,112 


4.359 
79,907 
43,317 
30,966 
21,648 
15,025 
10,574 

9,936 
ll.597fn 
55.261 
49,765 
24,375 


Buses 
3,834 


1337 
1,794 


1.175 
4.42i 


472 

4.330 

820 


18.923p  . 

821 
5.045 
24.517     . 

1.404 
148.553 
13.743 
2.423 
98.590 

I4.360U 
57.048     . 

9,693 

6.843     . 

8.277  . 
14.230     . 

9,623     . 

3,487 
17,200 
27.739.1. 
16.543     . 
21.264     . 

2,900 


10) 
'1.253 


857 
■).21J 


4,801 
290 


Motor 
Cycles 


17,729 
2,868 
5,282 
541 
1,101 
1,296 
1,232 


7,524 
3,897 
2,271 

479 
1,525 
5.271 
12,048 
6,195 
3.150 


3,609 

472 

1,866 


811 
17,203 
1.013 
3.164 
21.111 
1.751 


1,043 

3,905 

909 

965 

2,100 

3,913 

1,539 

6,423 

322 


Total 
Gross  Motor 

Vehicle 

Registration 

And  license 

Revenues 

$1,147,265 

195,970 

856,544 

6.834,090 

906.059 

2,129.861 

375.469 

209.583 

734,845 

1,705.941 

841,213 

6.803,556 

2,422,227 

7.719.127 

1.400,000 

1,771.887 

453.276 

1,004,750 

2.460.162 

4.717.389 

6,751,925 

5.672.425 

751.947 

2.505,354 

594,520 

2.824.811 

102,800 

876.322 

3.974.064 

198,633 

10,288,858 

2,259.240 

683.052 

6.894.160 

2,619.714 

2.334.931 

9,470.174 

84R.724 

741.115 

720.587 

1,387.870 

3,806,395 

441,360 

668,288 

2.021,146 

3,140.731 

1.250.526 

3.671,645 

288.122 


Motor-vehicle  Revenue 
Gross         Available  for  Road  Work 
Revenues    By  or  Under         Under 


From 

Gasolin 

Tax 


Stale  Direction  of 

Highway  Local 

Department  Authorities 

$917,812     


283.86, 
302.15b; 


195,970 

256,963 
3,018,192 

410,158 
2,129,861 

375,469c 

570.462 
1,705,941 

210,303 
6.776,781c 
2.281.276 
7.217,384/1 
1.400,000 
1.771.887 

453,276 

496,46  It- 
1.750,000 
4.7I7,389», 
3.135.040 
5.672.425 

649,345 
2.505.354 

274.017 

2,116.747 

97,200- 

790, 1 29 
3,733.686 

194.052 
7.716.644 
2,250.240 

201.526 
3.250,125 

1,665,000 

9,470.174 

764.483 

587,056 

661.655 
1.865,080 

432.'>60 

618.288 
1.970,703 
2.800.031 
1.250,526 
2,568.109 

288,122 


J599,58l 

3,018,192 

410,156 


274,017 

705,582 

600 


201.526 
3,456,355 
2.354.549 

555,000 


648.528 

661,655 

1.852.562 


10.465.995       9,432,844        982,604        50,547        22,685        197,418       122,478,654     14,968.971     $94,193,244     $21,923,924 
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From  Job  and  Office 


Hints  That  Cut  Costs  and  Time 


For  Contractor  and  Average  Engineer 


Bamboo  Dikes  Aid  Land  Reclamation  and 
River-Channel  Control  in  China 

1AND  reclamation  by  permeable  dikes  which  cause 
^  accretion  is  practiced  by  the  Chinese  on  some  of 
their  shifting  rivers  which  carry  large  quantities  of 
sand  and  silt  during  freshets.  These  dikes  are  built  by 
working  sharpened  bamboo  stalks  into  the  sand  or  mud 
of  the  river  bed,  the  stalks  being  from  6  to  12  in. 
apart. 

The  bamboo  used  varies  from  5-ft.  tips  no  larger  than 
a  man's  little  finger  to  stalks  11  in.  in  diameter  and  20 
ft.  long.  If  the  current  is  not  too  strong  the  larger 
bamboo  can  be  planted  in  water  as  deep  as  10  ft.,  but 
most  of  the  native  work  is  done  in  shallow  water.  In 
the  vicinity  of  Foochow,  these  dikes  are  from  6  to  12 
ft.  wide,  of  lengths  up  to  several  thousand  feet,  and 
are  generally  placed  with  the  direction  of  the  current. 

In  one  or  two  seasons  such  a  dike  will  cause  the 
formation  of  a  long  sandbank  with  the  surface  well 
above  low-water  level.     In   the   tidal   portion   of   the 


BAMBOO   DIKE  IN  MIN  RIVER,  CHINA 

river  as  soon  as  the  sandbank  gets  above  half-tide  level 
a  coarse  grass  will  take  root.  The  natives  encooirage 
this  growth  by  planting  the  grass  in  tufts  5  or  6  ft. 
apart.  It  then  spreads  rapidly  and  by  collecting  the 
silt  from  the  water  that  flows  over  it  at  every  tide,  it 
gradually  builds  up  an  island,  unless  the  river  in  one 
of  its  frequent  changes  of  channel  washes  the  island 
away.  Formation  of  new  land  is  encouraged  along  the 
convex  side  of  a  channel  by  bamboo  spur  dikes.  To 
protect  an  eroding  river  bank  a  dike  may  be  built  in 
such  a  position  above  the  point  of  attack  that  the 
resulting  sandbank  will  tend  to  divert  the  current. 

In  the  improvement  of  the  Min  River  for  navigation 
this  type  of  dike  with  slight  modifications  has  been 
used  with  considerable  success  and  at  small  cost.  On 
this  work  the  bamboo  stalks  are  planted  from  3  to  4  ft. 
deep  and  6  in.  apart  in  rows  12  in.  apart,  from  ten  to 
fifteen  rows  of  the  larger  bamboo  forming  a  dike,  as 
shown  in  the  accompaYiying  illustration. 

In  order  to  prevent  the  waving  of  the  bamboo  under 
the  action  of  the  current  which  often  causes  the  stalks 


to  break  ofl'  just  above  the  mudline,  pieces  of  ^-in. 
split  bamboo  about  20  ft.  long  are  woven  between  the 
stalks  in  each  row,  two  or  three  lines  of  split  bamboo 
being  carried  continuously  throughout  the  length  of 
a  dike.  The  bamboo  is  cut  off  at  about  average  high- 
water  level  to  avoid  the  collection  of  floating  material. 

Bamboo  permeable  dikes  have  been  used  for  several 
longitudinal  training  walls  on  the  concave  side  of  the 
channel  to  build  up  a  new  shore  or  bank  for  the  im- 
proved channel. 

This  adaptation  of  native  methods  to  important  mod- 
ern river  improvement  has  been  developed  by  J.  R.  West, 
engineer  in  chief  of  the  Min  River  Conservancy,  at 
Foochow,  China.  Its  cost  in  that  district,  where  bamboo 
is  plentiful,  is  about  $1.50  local  currency  (75c.  U.  S. 
currency)  per  lineal  foot.  The  life  of  bamboo  used  in 
this  way  in  the  Min  River  is  about  three  years,  but  if 
the  dike  is  properly  located  sufficient  accretion  takes 
place  to  justify  the  expense. 


Corrugated  Iron  and  Concrete 
Used  for  Crosswalks 

By  W.  S.  Farley 

City  Engineer,  Paso  Robles,  Cal. 

SATISFACTORY  replacement  orf  wooden  crosswalks 
and  drainage  structures  has  been  made  in  Paso 
Robles,  Cal.,  through  the  use  of  corrugated  iron  em- 
bedded in  and  covered  with  concrete.  In  our  paving 
program  during  the  past  year,  we  used  Armco  part- 
circle  culverts.     Properly  installed,  these  are  a  solution 

r<— //^— >k— /?'-         -■-"--'^ 
■Np./?6ag'e        "-■"-' 
cerkiron 


Location    Plan 
PLAN  AND  DETAILS  OF  DRAIN  INSTALLATION 

of  many  problems  of  railway  and  street  drainage. 
Where  sufl!icient  headroom  cannot  be  obtained  to  in- 
stall a  full  circle,  a  heavy-gage  arch  of  corrugated 
iron,  installed  between  iron  angles,  in  a  well-built 
concrete  base,  and  with  a  few  inches  of  closely-packed 
covering,  will  satisfactorily  and  permanently  fill  the 
place  of  a  far  more  expensive  structure.  This  method 
of  construction  gives  ample  width  for  all  purposes, 
vdth  adequate  waterway,  and  provides  a  smooth  walk 
that  is  pleasing  and  artistic. 
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Survey  Checked  by  Taking  Side-Shot 
Angular  Measurements 

By  George  C.  Love 

Chief   Engineer,   Ne^s-port   News   Light  and   Power   Co. 

THE  sketch  shown  herewith  indicates  a  fair  check 
of  the  accuracy  of  a  survey  traverse  along  the 
shore  line  of  a  pond.  The  traverse  is  run  by  azimuths 
along  the  shore  and  checked  by  intersecting  lines  noted 
to  prominent  objects  such  as  trees  or  stumps  on  the 
opposite  shore.  Traverse  points  are  indicated  by  the 
consecutive  numbers  1  to  12  and  the  check  points  by 
consecutive  letters  A  to  H.  Azimuths  from  three  or 
more  traverse  points  are  necessary  to  check  the  location 
of  any  of  the  points  on  the  opposite  shore. 

In  the  case  illustrated  the  traverse  along  points  1  to 
13  is  plotted  as  usual.     Then  the  azimuths  tui-r^ed  from 


^'    -;^S 


E  Sfump 


A  f^sf- 


LAYOUT  OF  THAVKH.Sf:  ANT)  ITS  ANOrLAK  c-llK<'K 

points  1,  3,  5  and  10  should  intersect  at  A.  Tho.se  from 
2.  3.  4  and  6  .should  meet  at  B.  Tho.se  from  4,  6  and  10 
"hould  intersect  at  C;  tho.se  from  3,  6  and  10  at  D. 
Those  from  7,  10  and  12  at  E;  tho.se  from  7,  11  and 
13  at  F;  tho.se  from  10  and  II  at  (7;  and  those  from 
6.  7.  10  and  13  at  H. 

A  form  of  notes  for  traverse  and  check  method  is 
suggested  below.  It  is  better  to  record  from  the  lx)t- 
tom  of  the  page  upward. 

Set-Up  Survey        Objei 


No. 


Distance       Azimuth 


Azimuths  should  be  carried  on  the  plate  o-f  the  transit 
with  the  line  of  zeros  always  oriented  into  fho  meridian. 
If  the  plate   is  suitably   numbered  it  is  as  convenient 
to  carry  the  bearings  along  aH  courses  in  the  various 
quadrants  to  correspond  with  the  needle  nadings. 
The  method  outlined  above  has  these  advantages: 
1.    Any  cf/nsiderable  error  will  Vje  apparent  when  the 
lines  fail  to  intersect  at  a  common  point. 


If  there  is  an  error,  it  is  a  simple  matter  to  de- 
termine about  where  it  is  so  that  the  whole 
traverse  need  not  be  run  again. 
It  is  a  sufficient  check  for  many  purposes  and  vill 
often  give  assurance  that  a  traverse  is  substan- 
tially correct  without  the  labor  of  closing  a  circuit 
on  the  ground  or  checking  over  angles  and  meas- 
urements. 

It  is  adaptable  to  many  circumstances  where  there 
is  unobstructed  view  of  prominent  objects  to 
check  on. 

In  cases  like  the  one  illustrated  it  serves  to 
locate  the  outline  of  the  opposite  shore. 
It  need  not  delay  the  progress  of  the  party  mate- 
rially for  the  transitman  can  generally  find  time 
for  the  "side  shots"  during  delays  caused  by  clear- 
ing brush  or  the  like. 


Drill  Averages  Eight  Cores  per  Day 
on  New  Jersey  Pavements 

By  J.  C.  Bragg 

Senior  Testing  Engineer, 
New  Jersey  State  Highway  Commission 

IN  MAY  1921  the  New  Jersey  State  Highway  Depart- 
ment purchased  a  Calyx  core  drill  such  as  is  described 
in  Engineering  News-Record  of  January  12,  1922,  p.  53. 
This  outfit  has  since  been  used  quite  successfully,  not 
only  for  the  purpose  of  investigating  completed  proj- 
ects, but  in  a  number  of  instances  to  determine  location 


i.Mi');ii\  i;u  .sriiKME  or   i.  ' <-■  i'',\ki' 

of    reinforcement   or   depth   of   pavement   on    projects 
under  construction. 

In  a  general  way  there  is  fair  agreement  between  the 
figures  presented  by  Messrs.  Dunn  and  Coolidge  and 
those  compiled  by  this  department.  However,  we  find 
a  marked  difference  in  the  rate<l  capacity  of  the  drill 
compared  with  actual  data  kept  by  the  New  Jersey 
drill  corps.  Altogether  724  borings  were  made  in  con- 
crete ranging  in  age  from  7  days  to  3  years.  The  depth 
of  cores  cut  was  from  4  to  12  in.  and  while  most  of  the 
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borings  were  made  in  comparatively  rich  concrete, 
quite  a  number  were  cut  from  base  concrete  of  l:2i:5 
proportions.  The  coarse  aggregate  used  in  these  pave- 
ments is  fairly  well  divided  between  trap-rock  and 
gravel,  with  a  few  dolomitic  limestones.  The  average 
depth  of  all  borings  is  7.5  in.  and  an  average  day's  work 
(not  including  moving  from  one  job  to  another)  is  8 
cores  with  a  maximum  of  10  cores  per  day. 

Messrs.  Dunn  and  Coolidge  state  that  this  outfit 
averages  16  cores  per  day.  They  further  state  that 
from  15  to  25  min.  are  required  for  cutting  each  core. 
From  these  figures  we  may  assume  an  average  of  20 
min.  per  core.  Obviously,  the  drill  cannot  be  moved  J 
mile  and  the  set-up  made  in  less  time  than  that  time. 
At  this  rate  the  total  time  required  for  drilling  16  cores 
becomes  10  hr.  40  min.,  and  no  time  has  been  allowed 
for  running  to  and  from  storage,  filling  with  gas  and 
oil,  replenishing  the  water  tank,  etc.  Our  drill  oper- 
ator reports  35  min.  as  a  minimum  for  the  time 
necessary  to  drill  through  8  in.  of  good  quality  trap-rock 
concrete,  and  estimates  as  an  average,  45  min.  actual 
drilling  time  per  core. 

The  New  Jersey  drill  corps  consisted  of  3  men,  a 
junior  engineer  in  charge,  assisted  by  a  truck  driver 
and  his  helper.  All  data  relative  to  location  of  cores, 
condition  of  slab,  etc.,  was  attended  to  by  the  engineer. 
When  time  was  available  he  also  assisted  in  the  filling  of 
core  holes.  In  most  cases  the  core  holes  were  filled  with 
concrete  to  which  an  accelerator  had  been  added,  and 
which  was  mixed  while  the  core  was  being  drilled.  In 
some  cases,  where  it  was  desired  to  examine  the 
Bubgrade  at  a  later  date,  the  core  holes  were  filled  to 
within  2  in.  of  the  surface  with  stone,  the  remainder 
of  the  hole  being  filled  with  top-course  Amiesite.  The 
actual  cutting  of  the  core  was  done  in  the  manner  de- 
scribed by  Messrs.  Dunn  and  Coolidge  with  as  much 
pressure  applied  to  the  drill  as  is  possible  without  stall- 
ing the  drill  motor  or  appreciably  decreasing  the  speed. 

While  no  exact  figures  were  kept  as  to  the  amount  of 
water  used  we  find  that  the  estimate  of  3  lb.  of  Calyxite 
per  core  practically  checks  our  own  figures.  When  tak- 
ing a  sample  of  the  subbase  material  from  the  core  hole 
such  shot  as  had  not  been  ground  to  pieces  was  recovered. 
This  shot,  amounting  to  about  25  per  cent  of  the  total 
used  for  cutting  each  core,  was  later  washed  and  sieved 
to  remove  foreign  material.  The  sprung  weight  of  the 
drill  outfit  shown  on  p.  864  is  raised  by  means  of  a  jack 
which  rests  on  one  end  of  the  guide  board.  This  method 
eliminates  the  necessity  of  using  a  timber  to  keep  the 
weight  of  the  outfit  off  the  truck  springs.  The  drill 
can  be  set  up  in  much  less  time  than  when  the  guide- 
board  is  held  in  position  by  the  back  wheels  of  the 
truck  resting  on  planks,  the  ends  of  which  are  placed 
on  top  of  the  guide-board. 


Rock  Tunnel  on 

A  Federal-aid  road  being 
constructed  by  the  State 
of  Arizona  will  shorten 
the  distance  from  Superior 
to  Miami  from  approxi- 
mately 100  miles  to  20 
miles.  Much  difficult  work 
has  been  encountered  on  the 
job,  including  a  tunnel  277 
ft.  long,  being  constructed 
through  solid  rock. 


Arizona  Road 
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New  Method  of  Thumb  Indexing  Books 


By  a.  C.  Hewitt 


ilways 


TIME-SAVING,  where  possible,  is  the  order  of  the 
day.  The  time  saved  by  using  thumb  reference 
indexes  compared  with  alphabetical  indexes  is  consider- 
able, but  one  of  the  disadvantages  of  thumb  indexes 
lies  in  the  fact  that  they  are  not  comprehensive  enough. 
The  latest  edition  of  Trautwine,  for  instance,  with  over 
1,500  pages,  has  sixteen  thumb  references,  whereas 
there  are  about  seventy  sections  in  the  book  to  which 
rapid  reference  is  desirable  on  the  part  of  those  using 
it  frequently. 

The  writer  has  successfully  used  as  many  as  70  refer- 
ences on  a  1,200-page  Trautwine  in  the  following 
manner.  It  was  decided 
at  the  outset  that  the 
largest  number  of  thumb 
holes  which  could  be 
satisfactorily  placed  in  the 
length  of  a  page  was  ten. 
Therefore  to  get  seventy 
references  it  became 
necessary  to  work  down 
the  pages  from  top  to 
bottom  seven  times.  The 
average  number  of  pages 
per  reference  was  there- 
fore about  seventeen. 
This  gave  approximately 
170  pages  between  refer- 
ence 1  and  reference  11, 
reference  11  and  refer- 
ence 21,  etc.,  which  were 
immediately  underneath 
each  other. 

To  allow  convenient  insertion  of  the  thumb  about 
eighty  pages  required  to  be  cut  through  in  the  usual 
segmental  form.  After  planning  the  references  re- 
quired (Trautwine  divides  into  convenient  sections  veiy 
readily),  it  was  not  difficult  to  cut  the  thumb  holes 
with  a  sharp  gouge,  never  cutting  through  more  than 
80  pages. 

The  usual  method  in  thumb  indexing  is  to  print  an 
abbreviated  title  of  the  section  in  the  thumb  hole.  With 
as  many  as  seventy  references  this  became  impossible, 
and  a  key-sheet  was  prepared  and  placed  on  the  blank 
page  immediately  preceding  the  title  page.  A  copy  of 
this  key-sheet  with  but  one  or  two  references  filled  in 
is  shown  herewith. 

In  using  the  index  the  book  is  opened  at  the  key- 
sheet,  and  the  eye  is  run  over  the  titles,  which  are 
carefully  chosen  to  catch  the  eye  quickly,  while  being 
as  short  as  is  consistent  for  the  purpose.  Suppose  ^ye 
are  seeking  moments  of  inertia.  Place  the  thumb  in 
position  at  the  edge  of  the  book  opposite  the  reference 
"Mom.  Iner."  While  doing  this  the  fact  that  the  refer- 
ence is  in  the  second  column,  or  the  second  do%vn  in  the 
thumb-hole  rows,  is  noticed  and  we  rapidly  drop  the 
thumb  onto  the  required  thumb  hole.  The  reference  is 
made  much  more  speedily  than  it  is  described. 


Mom 
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Homemade  Device  for  Placing  Burlap 
on  Fresh  Concrete 

THE  PRACTICE  of  covering  fresh  concrete  pave- 
ment with  burlap  to  prevent  too-rapid  drying  out 
and  consequent  surface  checking  before  the  concrete 
can  set  sufficiently  to  permit  of  covering  it  with  dirt 
was  commenced  on  state  highway  work  in  California 
about  a  year  ago.  California  highway  commission 
specifications  now  require  that  green  concrete  shall  be 


Rolling  on 


Unrolling 


CONSTRUCTION'   OF  WHEEL  HUB  AND   H.\NT>LE 
The  bushing  is  turned  to  fit  the  2-in.  pipe  and  is  welded  to  the 
hub  flange.     Small  scale  sketch  indicates  most  convenient  method 
of  rolling  and  unrolling  burlap. 

80  protected.  Since  this  requirement  has  been  adopted 
there  has  been  no  further  difficulty  with  surface  check- 
ing, such  as  had  previously  become  quite  common 
particularly  where  the  pavement  was  exposed  to  hot  sun 
or  drj'  air.  As  a  means  of  facilitating  application  of 
the  burlap  immediately  after  the  concrete  is  poured  a 
reel  spanning  the  pavement  has  been  devised  with 
which  two  men  can  speedily  and  easily  unroll  burlap 
onto  the  concrete  or  roll  it  up  again. 

The  reel  consists  of  two  Ford  wheels  supporting  a 
-haft  of  2-in.  pipe.  For  handling  burlap  in  strips  16 
ft.  wide  an  18-ft.  length  of  pipe  is  used.  The  pipe 
rests  in  closely  fitting  bushings  which  are  welded  to 
the  hub  flanges,  as  shown  in  the  accompanying  sketch. 
The  ends  of  the  pipe  project  through  these  bushings 
and  removable  handles  are  u.sed  to  turn  the  shaft  in 


the  bushings  when  rotation  of  the  reel  is  desired  inde- 
pendently of  the  wheels. 

One  advantage  of  this  construction  is  that  it  allows 
burlap  to  be  wound  or  unwound  without  turning  the 
wheels  or  when  the  wheels  are  turning,  as  may  be 
desired.  Also,  the  reel  can  be  rolled  forward  or  back- 
ward as  a  whole  without  allowing  the  axle  to  turn. 

Two  reels  are  ordinarily  used  and  about  eight  50-ft. 
lengths  of  burlap.  This  is  enough  to  cover  the  ordinary 
half-day's  run.  Two  men  handle  a  reel  and  another 
sprinkles  the  burlap  as  it  is  unrolled.  It  is  essential 
that  sprinkling  be  done  at  the  same  time  as  the  burlap 
is  unrolled,  using  a  spray  nozzle  to  prevent  pitting 
the  concrete.  If  kept  wet  the  burlap  will  not  stick  to 
the  concrete.  Under  ordinary  conditions  the  burlap  is 
kept  on  for  three  to  four  hours.  When  the  burlap  is 
removed  the  pavement  is  immediately  covered  with  dirt 
and  prepared  for  the  regular  curing  process.  As  rolled 
up  the  burlap  is  usually  more  or  less  wet  and  in  this 
condition  a  50-ft.  roll  is  estimated  to  weigh  from  200 
to  250  lb. 

The  burlap  is  wound  carefully  to  keep  it  straight  on 
the  reel  and  free  of  wrinkles  so  that  it  will  unroll 
evenly.     In  unrolling  the  handles  are  used  to  regulate 


CLOSE-UP  OF  THE  REELS 

the  desired  rate  of  turning  the  shaft  so  as  to  avoid  the 
necessity  for  pulling  or  stretching  the  burlap  after  it 
is  laid,  which  might  cause  irregularity  in  the  concrete 
surface.  Experience  of  the  California  highway  com- 
mission indicates  that  the  burlap  should  be  discorded 
and  replaced  after  being  used  on  about  3  miles  of  pave- 
ment. 

Earlier  methods  of  placing  burlap  were  by  hand,  usu- 
ally taking  6-ft.  strips  of  a  length  slightly  greater  than 
the  pavement  width.  The  use  of  20-ft.  lengths  was 
tried  but  was  abandoned  as  too  expensive  when  it  was 
found  that  about  eight  men  were  required  to  properly 
handle  such  large  pieces. 


PLACLNO  L;Ii;i.Ai- 


Iron  Ball  Bulldozes  Foundation  Rock 

IN  SHOOTING  drill  holes  for  excavation  work  in  New 
York  City  the  schist  encountered  often  splits  into 
too  largo  sizes  to  handle  easily.  Bulldozing  shots  are 
rather  dangerous.  To  break  this  rock  to  convenient 
sizc.<«  the  Clarence  L.  Smith  Co.,  Inc.,  foundation  con- 
tractors, uspM  a  1-ton  iron  hall,  fitted  with  an  oyc-bar. 
This  ball  is  handled  by  the  derrick.s,  which  drop  the 
ball  on  the  rock,  crushing  it  into  sizes  which  are  easy 
to  handle. 
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Portable  Trestle  Horses  for  Concrete  Forms 

IN  THE  construction  of  the  new  concrete  bridge  across 
the  Connecticut  River  at  Springfield,  Mass.,  standard 
horses  are  used  to  carry  the  forms  for  the  floor  con- 
struction. The  accompanying  view  shows  some  of  these 
in  place.  They  are  of  trapezoidal  sections  cut  with  the 
long  and  short  legs  to  fit  the  rise  of  the  arch  and 
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HORSES   FOR   FLOOR  FORMS   ON  SPRINGFIELD  BRIDGE 

of  equal  length  legs  but  of  varying  heights  for  the 
transverse  horses  which  span  between  the  adjacent  arch 
rings.  These  horses  are  set  up  in  place  on  the  arch 
ribs  and  the  floor  forms  placed  upon  them.  After  the 
floor  is  poured  they  are  moved  over  to  the  next  arch. 
The  work  is  being  done  by  the  H.  P.  Converse  Co. 
and  the  engineers  are  Fay,  Spofford  &  Thorndike  of 
Boston. 

Whitewashing  Structures  Along 
State  Highways 

By  p.  E.  Burroughs 

District  Engineer,  Maryland  State  Roads  Commission 

DURING  the  winter  of  1921  the  writer  made  some 
experiments  and  observations  to  detennine  a  good 
inexpensive  wash  for  whitewashing  public  service  poles, 
culverts,  headwalls,  and  other  structures  along  high- 
ways. The  formula  finally  used  was:  J  bag  hydrated 
lime,  6  lb.  common  table  salt,  1  pint  molasses,  3  oz. 
ground  alum,  and  10  gal.  hot  water  about  1,750  deg.  F. 
Molasses  renders  the  lime  more  soluble  and  causes 
it  to  penetrate  the  surface  to  be  painted.  Alum  gives 
an  added  adhesive  power  to  the  wash.  Hydrated  lime 
or  a  factory  slaked  material  is  preferable  to  a  hand  or 
field-slaked  lime.  These  ingredients  thoroughly  mixed 
give  a  yellowish  paint  that  whitens  upon  drying.  Best 
■results  were  obtained  on  poles  that  had  stood  two  years. 
New  poles  bleed  and  will  discolor  any  wash  after  the 
first  jrear's  application.  Again  the  kind  of  wood  has  a 
great  influence  upon  the  results  obtained.  Cypress  and 
chestnut  give  the  best  results  with  a  slight  preference 
given  the  former. 


The  best  results  were  obtained  with  the  use  of  the 
following  equipment  and  organization.  1  G.M.C.  am- 
bulance truck,  1  50-gal.  heating  kettle  or  tar  pot,  2  bbl. 
for  mixing,  6  3-gal.  pails,  straps  and  brushes,  one  fore- 
man, and  four  painters. 

Enough  material  was  carried  out  in  the  morning  for 
the  day's  work.  The  heating  kettle,  trailing  the  truck, 
was  used  for  heating  the  water.  The  kettle  \vas  filled 
every  time  water  was  easily  obtainable.  Two  mixing 
barrels  were  used.  In  this  way  the  foreman  and  chauf- 
feur had  ample  timof  to  keep  enough  hot  water  and 
mixed  wash  on  hand.  A  very  high-grade  brush  was 
found  to  be  the  most  economical. 

One  pail  of  wash  would  paint  about  ten  poles.  The 
painters  were  separated  about  ten  poles  apart  and  trans- 
ferred ahead  by  truck  in  leap-frog  fashion.  In  case  of 
a  double  line  of  poles,  two  painters  were  assigned  to 
each  side  of  the  road.  Each  painter  was  supplied  with 
a  leather  strap  that  was  lashed  around  the  pole  about 
4  J  ft.  from  the  ground  to  insure  a  neat  line  at  the  top 
of  the  painted  section. 

Each  man  was  required  to  wash  headwalls  and  all  pro- 
tecting fence  posts,  trees,  etc.,  that  fell  in  his  span,  and 
everything  was  finished  as  encountered.  All  culverts  and 
bridge  walls  up  to  25-ft.  spans  were  washed  on  the  road 
side  and  two  ends,  the  outside  face  being  omitted  ex- 
cept where  the  headwall  fell  on  the  inside  of  a  sharp 
curve. 

That  this  work  can  be  done  at  a  very  low  cost  can  be 
seen  by  the  fact  that  we  covered  220  miles  at  an  average 
of  $2.71  per  mile,  including  all  materials,  labor  and  in- 
cidental expenses,  except  the  chauffeur's  salary.  This 
average  per  mile  cost  was  distributed  as  follows :  Labor, 
$1.48;  straps  and  brushes,  $0.06;  lime,  $0.48;  salt, 
$0.08;  molasses,  $0.06;  alum,  $0.12;  truck  expenses, 
$0.43.  

Plan  and  Photograph  of  House 
Shown  on  Same  Print 

By  Noeman  G.  Ray  • 

Civil  Engineer,  Massona.  N.  Y. 

IN  THE  endeavor  to  make  more  effective  a  house-sell- 
ing campaign,  a  system  was  devised  whereby  both  the 
plans  and  a  print  of  the  house  were  included  on  the 
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same  photograph.  By  such  means  the  prospective  buyer 
was  able  to  get  a  better  idea  of  what  the  house  was  like 
and  therefore  need  waste  no  time  in  visiting  houses  that 
did  not  suit  his  ideas. 

A  wooden  frame  the  size  of  the  space  required  for 
the  title  and  plan  was  inserted  in  a  camera  directly  in 
front  of  the  ground  glass  and  the  exposure  of  the  house 
was  made.  The  title  and  plan  were  drawn  on  a  piece  of 
tracing  cloth  the  size  of  the  plate  or  film.  An  opaque 
mask  slightly  larger  than  the  exposed  part  of  the  film 
was  placed  in  a  printing  frame  and  the  tracing  placed 
over  it  with  the  printing  exposed.  The  film  was  then 
placed  over  both  mask  and  tracing.  Care  had  to  be 
taken  in  transferring  the  film  to  keep  the  exposed  part 
covered  by  the  mask.  The  back  of  the  printing  frame 
was  then  clamped  on  and  the  film  exposed. 

For  any  person  using  this  method  the  first  time  it 
would  be  best  to  take  several  pictures  of  the  same  object 
so  that  should  the  first  exposure  of  the  tracing  come 
out  badly,  a  second  one  could  be  made. 

When  the  film  has  been  exposed  to  the  tracing  the 
usual  method  of  developing  it  is  then  followed.  When 
printing  it  is  best  to  use  an  opaque  mask  to  give  a  white 
border  and  a  division  between  the  picture  and  the  plan. 
If  the  negative  has  the  same  density  all  over,  one  ex- 
posure will  give  a  print,  othei-wise  the  whole  is  exposed 
and  then  the  light  cut  off  from  the  center  portion  and 
the  balance  exposed  for  the  proper  length  of  time. 


Highway  Underpass  Has  Central  Curb 
as  Guide  to  Traffic 

By  B.  H.  Faber 

Engineer,  Colorado  County,  Texas 

TO  PREVENT  motor-vehicle  accidents  at  an  under- 
pass below  the  Southern  Pacific  R.R.  tracks  at 
Weimar,  Texas,  where  the  view  of  the  driver  is 
obstructed  at  a  reverse  curve  by  the  concrete  abutments 
of  the  htridge  structure,  a  special  type  of  con.struction 
involving  a  central  curb  as  a  guide  to  traffic  has  been 
employed,  as  shown  in  the  accompanying  photograph. 
The  length  of  the  underpass  equipped  with  curbing  is 
200  ft.  and  in  addition  there  is  a  200-ft.  length  of 
concrete-paved  approach. 

The  width  of  the  underpass  paving  is  20  ft.,  divided 
by  the  central  curb  into  two  10-ft.  lanes.  The  curbs 
are  8  in.  high  and  at  each  end  there  is  an  8-in.  square 


reinforced-concrete  post  carrying  the  warning,  "Keep 
to  the  Right."  The  pavement  proper  is  7  in.  thick, 
reinforced  with  k-\n.  round  bars  on  12-in.  centers  both 
ways. 

The  highway  portion  of  the  underpass  cost  about 
$5,000  to  construct.  At  the  point  of  crossing  under  the 
railroad  tracks  the  alignment  called  for  30-deg.  curves. 


Air  Drill  Eliminates  Trenching  For 
House-Service  Pipes 

TESTS  MADE  by  boring  or  drilling  from  cellar  to 
curb  using  air  drills  disclose  a  considerable  saving 
over  the  trenching  method  in  installing  house-service 
pipes.  Fifty-three  services  aggregating  about  1,000  ft. 
of  pipe  were  recently  installed  in  New  York  City.  In 
installing  a  service  the  cellar  wall  was  first  cut  through 
with  a  chipping  hammer.  Then  an  air  coal  drill  com- 
pleted the  boring,  coal  augers  and  three  lengths  of 
extension  bars  being  used.  The  illustration  shows  the 
first   drilling  operation   which   carried  the  hole   10  ft. 


INSTALLING  HOUSE 


H    COAi,  DRILLS 


On  the  floor  are  the  long  auger  and  extension  bar  for 
the  final  drilling  operation. 

According  to  the  tests  (which  were  made  in  install- 
ing electric  services)  a  saving  of  over  $8  a  service  was 
shown  in  comparison  with  trenching  and  back-filling 
and  removing  and  replacing  sidewalk  flags.  The  tests 
were  made  by  the  Brooklyn-Edison  Co.,  Brooklyn,  N.  Y., 
using  Boyer  hammers  and  Little  Giant  reversible  coal 
drills. 


CENTRAL  CURB  PREVENTS  COLLISIONS  OF  VEHICLES 


Track  Scales  Showing  Wheel  Loads 
Track  scales  for  locomotives,  to  indicate  the  weight 
carried  by  each  wheel,  are  used  by  several  English  rail- 
ways, according  to  the  Railway  Ga-">U(',  London,  in  com- 
menting upon  the  large  track  scaic  for  this  purpose 
described  in  Fngineerini;  Neirs-Rernrd  of  Nov.  17.  1921, 
p.  808.  In  the  English  de.-^ign.  each  rail  of  the  scale 
table  is  divided  info  several  independent  sections,  each 
of  which  is  mounted  upon  an  inirpendent  scale.  Thus 
with  a  locomotive  on  fhp  scale,  spp.ir.'ite  dials  show  the 
weights  upon  the  several  wheels.  This  arrangement  is 
satisfactory  for  individual  railways,  but  for  locomotive 
works  building  engines  of  extreme  variety  in  size  and 
wheel  arrangement  it  probably  would  be  difl^icult  fr 
divide  the  scale  .satisfactorily. 
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Flood  Water  Conditions  on  the 
Lower  Mississippi 

Crevasses  at  Three  Points  Have  Reduced  Predicted 

Crests — None  to  Be  Closed — Tying  Ends — 

Loose  Earth  for  Topping 

By  W.  W.  De  Berard 

Western  Editor,   Eni/incering  Neivs-Record 

THERE  were  three  crevasses  in  the  Mississippi 
River  levee  system  below  the  Louisiana-Arkansas 
line  during  the  high  water  of  April;  one  opposite 
Natchez  in  Louisiana  at  Weecama  Plantation  near  Fer- 
riday,  a  second  at  Poydras  in  the  east  levee  12  miles 
below  New  Orleans  and  a  third  at  Myrtle  Grove  35 
miles  below  New  Orleans  in  the  west  levee.  The  dates 
are  April  25,  27  and  23  respectively  for  the  three 
breaks.  They  occurred  at  or  near  the  highest  stage  of 
the  river  ever  recorded  at  New  Orleans,  22.7  on  April 
28.    The  crevasses  have  given  sufficient  outlet  to  check 


May  18,  the  same  energy  has  been  displayed  in  the 
expansion  of  the  skeleton  military  organization  of  the 
Fourth  District.  The  same  co-operation  has  been 
effected  with  the  local  levee  boards,  state  and  municipal 
officials  and  relief  agencies. 

Low  places  in  the  levee  for  60  miles  have  been  topped 
with  sacks  or  the  crowns  built  up  with  loose  earth 
behind  timber  bulkheads.  Boils  and  back-slope  protec- 
tion has  been  similarly  handled.  More  use  has  probably 
been  made  of  highways  because  in  general  well-graveled 
trunk  lines  follow  the  toe  of  the  levees.  The  loose  earth 
has  been  handled  by  wheelbarrows,  by  teams  and  by 
barges.  Wherever  possible  the  earth  has  been  taken 
from  abandoned  levees.  Moving  teams  up  the  back 
slope  was  not  desirable  but  the  necessity  of  speed  has 
at  times  made  it  imperative.  Major  Coiner  had  re- 
cently obtained  levels  of  all  the  levees  in  his  district 
so  that  the  location  of  low  places  was  known  and  plenty 
of  time  elapses  before  rises  in  the  upper  river  show 
below.    A  Cairo  crest  appears  at  New  Orleans  in  about 


POYDRAS  CREVASSE,  800  FT.  LONG,  AT  AN  EARLY  STAGE 


the  rise  to  the  predicted  23.5-ft.  stage,  although  with 
the  falling  river  upstream  it  is  doubtful  whether  that 
stage  would  have  materialized  even  though  the  levees 
had  not  broken.  All  three  crevasses  have  been  sudden 
collapses  of  such  magnitude  as  to  make  any  immediate 
measures  futile  and  nothing  will  be  done  at  any  one 
of  them  to  close  the  openings  until  the  high  water 
recedes. 

Early  ineffectual  attempts  were  made  to  tie  the  ends 
of  the  Weecama  break.  Nothing  has  or  will  be  done 
with  the  Myrtle  Grove  crevasse,  but  the  lower  end  of 
the  broken  levee  at  Poydras  by  May  6  had  been  pro- 
tected by  a  single  row  of  wood  sheetpiles  driven  400  ft. 
away  from  the  slowly  crumbling  end.  The  upper  end 
in  slack  water  was  not  washing;  however,  it  was  the 
intention  to  tie  it  when  the  writer  inspected  the 
crevasse  on  May  6  in  company  with  Major  J.  T. 
Butler,  Corps  of  Engineers,  temporarily  loaned  from 
Wilson  Dam  to  Major  R.  T.  Coiner,  Corps  of  Engineers, 
district  engineer  in  charge  of  the  Fourth  District  of 
the  Mississippi  River  Commission. 

As  in  the  Third  District  of  the  Mississippi  River 
Commission,   noted  in  the  Engineering   News-Record, 
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four  weeks.  In  general  the  lower  levees  are  not  so 
high  as  those  farther  upstream.  The  natural  river 
banks  have  been  built  up  to  comparatively  higher  eleva- 
tion near  the  outlet.  This  fact  is  fortunate  for  in 
some  places  the  material  will  not  support  high  embank- 
ments. 

Weecama  Crevasse — The  crevasse  at  Weecama  Planta- 
tion is  4  miles  above  Ferriday  and  was  preceeded  by  a 
sand  boil  in  the  highway  20  ft.  from  the  levee  toe. 
A  ring  of  sacks  was  being  built  around  the  boil  but 
before  it  could  be  raised  high  enough  to  reduce  the 
velocity  below  the  silt-carrying  point  undercutting  was 
sufficient  to  permit  about  40  ft.  of  levee  to  subside  and 
blow  out.  This  opening  rapidly  extended  to  several 
hundred  feet  in  width  as  the  available  embankment 
material  in  this  locality  is  a  sandy  loam  which  crumbles 
fast.  By  May  7  the  crevasse  had  widened  to  3,000  ft 
Closure  has  not  been  attempted  nor  have  the  ends  been 
tied.  The  levee  was  15  ft.  high,  had  an  8-ft.  crown  and 
1  to  3  slopes  on  both  sides.  The  site  is  along  the  bank 
of  an  old  cut-off  lake  where  there  was  little  current, 
the  main  channel  being  nearly  a  mile  to  the  east.  No  ■ 
particular  anxiety  had  been  felt  over  this  point  because 
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of  the  distance  from  deep 
water  and  swift  current. 
Little  relief  was  to  be  ex- 
pected at  New  Orleans  from 
this  crevasse  because  the 
escaped  waters  finally  find 
their  way  back  to  the  Mis- 
sissippi through  the  Red 
River.  It  is  estimated  that 
the  area  flooded  will  total 
1,000  square  miles,  although 
much  of  this  acreage  was 
already  covered  by  back 
water  from  local  sources. 

Poydras  Break — The  fail- 
ure at  Poydras  Plantation 
occurred  on  the  outer  side  of  a  large  horseshoe  turn 
and  was  caused  by  undercutting  of  the  200-ft.  batture 
and  the  levee  by  the  main  river  current.  This  is  one 
of  the  few  water-side  breaks  in  a  levee  brought  up  to 
standard  grade.  The  section  is  practically  that  of  the 
Mississippi  River  Commission,  with  the  exception  of 
the  banquette.  The  break  occurred  at  2  a.m.,  a  few 
minutes  after  a  guard  had  passed.  It  is  estimated  that 
from  300  to  400  ft.  slid  into  the  river.  Before  assist- 
ance could  be  obtained  the  river  had  cut  away  the 
tough  "buckshot"  embankment  to  the  ground  surface 
and  the  velocity  due  to  the  14-ft.  difference  in  head 
was  cutting  away  the  ends  of  the  levee.  A  decision  to 
delay  closure  until  the  high  water  receded  was  reached 
because  of  the  excessive  cost.  Further  it  was  consid- 
ered that  about  as  much  damage  had  been  done  to  the 
truck  farms  which  are  inundated  as  would  occur  if  the 
break  were  left  open.     If  the  backwater  is  not  stopped 


at  the  new  industrial  canal  below  New  Orleans  there  is  a 
protection  levee  below  the  city. 

Tying  Ends  of  Poydras  Break — A  contract  for  tying 
the  ends  of  the  Poydras  crevasse  was  entered  into  with 
W.  M.  Wren,  contractor.  The  procedure  was  to  drive 
30-ft.  patented  locked  tongue-and-groove,  triple-lap 
wood  sheetpiles  in  the  form  of  a  bridge  abutment,  30 
ft.  across  the  crown.  70  ft.  in  a  wing  down  the  slope 
on  the  river  side  and  100  ft.  on  the  land  side.  The 
point  chosen  for  the  lower  end  was  about  750  ft.  back 
from  the  original  break.  Before  the  work  was  com- 
pleted about  400  ft.  had  been  eaten  away.  Work  started 
May  1  and  was  completed  May  6.  The  upper  end  is 
in  slack  water  and  although  it  is  not  cutting  it  will  be 
protected. 

Two  pile  drivers  on  barges  with  10,000-lb.  steam 
hammers  were  pulled  through  the  500-ft.  stretch  of 
timber  between  the  river  and  the  levee  by  anchoring 


trien '  sc  '/irce 
Plan  of  Sheet  PSIe  Cu^olf 


PILES    DRIVEN    TO    "TTE"    ENDS    OF    POYrmAS    CREVASSE 


DRIVERS  WORKING  ON  PILE  "TIE"   AT  Ti 

to  a  deadman  in  the  levee.  Willows  as  large  as  6  in. 
in  diameter  were  pressed  down  as  the  barges  passed 
over  them.  One  of  the  barges  was  old  and  the  con- 
tractor sunk  it  on  the  river  side  just  above  the  line 
of  piles  after  rolling  the  driver  it  carried  onto  a  pile 
platform  along  the  levee.  It  reciuired  three  days  to 
set  up  and  two  days  to  drive  the  200  ft.  of  piles. 

Barges  carrying  material  and  supplies,  loaned  by  the 
commission  were  anchored  in  the  willows  on  the  river 
side.  A  way  through  the  willows  was  cut  by  running 
a  small  boat  back  and  forth  several  times.  The  sheet- 
piles  were  "snaked"  in  end  to  end,  being  fastened  to- 
gother  by  a  3-ft.  board  and  20  d.  spikes. 

The  sheetpiles  are  made  of  a  central  2J  x  9-in.  plank 
and  two  outside  plank  11  in.  thick.  As  they  arrived  on 
the  job  they  were  spiked  every  18  in.  with  60  d.  spikes, 
clinched  on  the  far  side.  Some  of  the  piles  were  shat- 
tered in  driving  and  had  a  tendency  to  buckle,  so  an 
additional  row  of  spikes  was  driven,  making  the  spac- 
ing 9  in.  c.  to  c.  Near  the  water  line  the  10,000-lb. 
hammer  would  force  the  piles  down  the  first  8  ft.  with- 
out driving.  The  last  blows  effected  but  2  or  3  in. 
penetration.  The  lock  in  these  piles  is  designed  to 
swell  4  per  cent  and  make  a  watertight  joint.  Special 
angle  pieces  were  designed  as  in  the  sketch.  The  piles 
were  tied  together  near  the  top  Ijy  a  4  x  6-in.  wale  on 
each  side,  held  in  place  by  f-in.  bolts  every  3  ft.  The 
contractor's  crew  was  quartered  in  government  tents 
set  up  on  one  of  the  supply  barges. 

Afyrtle  Grove  Crevasite — The  break  at  Myrtle  Grove 
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Plantation  occurred  in  the  middle  of  the  night  in  an 
8-ft.  levee  and  was  due  to  a  sand-boil  blow-out  as  at 
Weecama.  The  flood  water  now  flows  across  a  strip  of 
comparatively  high  land  averaging  a  mile  in  width  and 
then  across  flat  sea  marshes  into  bayous  and  lakes  con- 
necting with  Barataria  Bay.  No  attempt  will  be  made 
to  do  anything  with  this  break  until  the  flood  subsides. 

Earth  Topping — In  the  Fourth  District  the  practice 
of  raising  the  crown  with  loose  earth  rather  than  with 
sacks  is  based  on  the  theory  that  sacks  are  hard  to 
make  watertight,  especially  at  the  tops  and  bottoms. 
Further  sacks  are  hard  to  get  and  expensive  to  fill. 
The  loose  earth  is  easy  to  handle  in  wheelbarrows  from 
the  fields  or  from  barges,  by  teams  with  slip  scrapers 
or  by  truck  over  the  highways  if  necessary  to  haul 
from  a  distance. 

In  constructing  the  timber  bulkhead  a  2  x  4-in.  stake 
is  driven  about  1  ft.  from  the  water  edge  of  the  crown 
and  one,  two  or  three  1-in.  boards  12  in.  wide  are 
nailed  to  the  land  side  of  the  stakes.  The  bottom  board 
is  set  into  the  gi'ound  an  inch  or  two.  If  straight-edged 
boards  cannot  be  obtained  and  cracks  show,  strips  of 
burlap  or  sacks  are  split  down  the  sides,  laid  on  the 
ground  and  tacked  against  the  boards  before  the  earth 
is  dumped  against  the  bulkhead.  The  top  width  of  the 
added  earth  is  made  sufficient  to  meet  the  continuation 
of  the  original  back-slope  on  the  levee,  if  the  height  is 
2  ft.  or  more 

Locomotive  Operates  Vicksburg 
Water- Works  During  Flood 

ALTHOUGH  the  high-water  level  in  the  Mississippi 
l\at  Vicksburg  during  the  recent  floods  was  some- 
times at  least  30  in.  above  the  floor  of  the  water-works 
pumping  station — up  to  the  grates  of  the  boilers  and 
near  the  tops  of  the  filter  walls — operation  of  the 
pumps  and  filters  was  continued  without  interruption. 
When  notice  of  the  highest-of-record  stages  was  re- 
ceived, J.  A.  Steele,  Jr.,  general  manager  and  superin- 
tendent of  the  water-works,   had  brick   and   concrete 


basins  were  raised  2  ft.  and  the  walls  of  the  former 
were  waterproofed. 

In  case  one  of  the  bulkheads  had  given  way,  or  seep- 
age gotten  beyond  the  control  of  the  various  sump  pumps 
temporarily  installed  at  various  points,  the  fires  in  the 
regular  boilers  would  have  been  extinguished.  To  guard 
against  such  a  contingency  the  Illinois  Central  loaned 
the  city  a  locomotive  with  an  800-hp.  boiler.  A  coal 
siding  alongside  the  station  was  raised  2  ft.  and  the 
engine  run  in  before  the  flood  reached  the  crest,  as 
there  is  a  low  place  between  the  station  and  the  main 
switch  yard.  The  water  had  receded  but  a  few  inches 
when  the  accompanying  views  were  taken  by  a  repre- 
sentative of  Engineering  News-Record.  At  that  time 
the  water  came  up  on  the  engine  about  30  in.  The 
firebox  was  then  about  2  ft.  out  of  water.  On  account 
of  annulled  train  service  due  to  high  water  (for  30 
miles  north  of  Vicksburg  backwater  covered  the 
tracks)  plenty  of  engines  were  available.  After  making 
a  steam  pipe  connection  from  the  locomotive  to  the 
pumps  a  test  of  48  hours  was  run  to  make  certain  that 
everything  was  in  working  condition.  Up  to  May  5, 
when  the  water  was  slowly  receding,  no  regular  use  of 
the  locomotive  had  been  required.  To  furnish  it  and 
the  station  with  fuel,  several  cars  of  coal  were  brought 
in  behind  the  engine. 

Two  sets  of  new  boilers  have  been  ordered  to  replace 
the  old  ones,  which  had  stokers  set  too  low  and  also 
which  burned  pea  coal  formerly  costing  35c.  per  ton 
and  now  $6.50.  The  new  boilers  will  be  set  for  flood 
stages  of  40  ft.  which  is  more  than  2  ft.  above  the 
present  crest  elevation  of  the  flood. 


Water  Supply  for  Bermuda  Golf  Course 

A  CONCRETE  paved  catchment  area  of  8J  acres  and 
storage  basins  with  a  total  capacity  of  1,250,000  gal. 
have  recently  been  completed  for  the  gi'eens  of  the 
new  mid-ocean  golf  course  at  Tucker's  Town,  Bermuda. 
The  catchment  area  is  on  the  sloping  hillsides  adjoin- 
ing the  course.     Here  concrete  has  been  laid  to  the 
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FLOOD  BUUCHEADED  OUT  OF  VICKSBURG  PUMP  STATION — LOCOMOTIVB  READY  FOR  EMERGENCY  STEAM  SUPPLY 


bulkheads  placed  in  all  of  the  doorways  and  sack  bulk- 
heads laid  along  the  water  side  of  the  settling  basins 
and  filters.  In  consequence  the  operators  worked  in 
the  dry  whereas  in  the  1916  flood  they  had  to  wade 
around  the  station  in  2  ft.  of  water. 

After  the  1916  experience  Mr.  Steele  waterproofed 
the  brick  walls  of  the  pumping  station  by  plastering 
with  concrete  on  the  outside.  The  concrete  floors  were 
also  waterproofed  and  all  cracks  repaired  to  eliminate 
seepage.     The  walls  of  the  filtered-water  and  settling 


depth  of  6  in.  Baffle  and  guide  walls  of  coral  blocks 
have  been  built  to  break  the  velocity  of  the  water  and 
lead  it  to  a  "catch  ba^in"  and  five  concrete  storage  tanks. 
A  daily  water  supply  of  10,000  gal.  is  requii-ed  for  the 
18-hole  course.  The  52  in.  of  annual  rainfall  is  well 
distributed  through  the  yeai-,  which  simplified  the  prob- 
lem of  providing  water.  The  catchment  area  was  paved 
and  the  other  work  done  by  The  Foundation  Company, 
New  York  City,  under  the  superintendence  of  C.  W. 
Mclnnes. 
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Practical  Regulation  of  Highway 
Transport 

By  E.  J.  Mehren, 

Editor,  Engineering  Neivs-Record 

An  Address  Before  the  Highway  Transport  Session 

of  the  Chamber  of  Commerce  of  the  U.S.A., 

Washington,  D.  C,  May  16,  1922 

AS  recently  as  two  years  ago  discussion  of  reflation  as 
.  applied  to  highway  traffic  would  have  been  confined 
largely  to  such  topics  as  the  restriction  of  weight,  speed 
and  size  of  vehicles.  Those  topics  are  still  important,  but 
there  has  entered  a  new  phase — the  regulation  of  vehicles 
operating  for  hire  as  common  carriers.  I  propose,  therefore, 
to  divide  the  subject — highway  transport  regulation — into 
two  major  divisions,  the  regulation  (1)  of  motor  vehicles 
generally,  and  (2)  of  common  carriers.  I  fully  realize  that 
the  first  division  has  had  lengthy  consideration.  However, 
this  seems  an  appropriate  occasion  for  summing  up,  for 
taking  stock,  for  finding  where  we  stand  on  vehicle  regula- 
tion and  whither  we  should  go. 

Regulation  in  General — Let  me  call  your  attention  to  the 
wording  of  my  subject.  I  was  asked  to  discuss  not  vehicle 
regulation,  but  highway-transport  regulation.  The  dis- 
tinction is  significant.  It  marks  the  change  from  the  con- 
ception that  the  motor  vehicle  is  an  interloper  on  the  high- 
way or  an  instrument  of  pleasure,  to  the  settled  conviction 
that  highway  transport  is  an  essential  part  of  our  social 
and  economic  life.  It  is  not  so  long  ago  that  highway 
officials  and  large  sections  of  the  public  resented  the  new 
mode  of  locomotion.  That  time  seems  now  far  removed. 
Possibly  the  great  war  record  of  the  highways  marked  the 
change  in  thought.  Today  we  all  accept  the  highway  as  a 
great  economic  instrument.  Far  from  desiring  to  discour- 
age its  use,  we  encourage  it,  so  that  the  benefits  of  econ- 
omic transport  may  be  extended  as  much  as  possible;  so 
that  the  people,  through  savings  in  the  cost  of  carriage, 
in  time  of  transport  or  in  comfort  and  convenience  may 
get  dividends  on  their  highway  investment. 

These  considerations  may  seem  academic,  but  from  them 
flow  the  basic  principles  which  should  control  motor-vehicle 
regulation.  If  the  highway  be  an  economic  agent  of  the 
public,  the  regulation  should  be  such  as  to  encourage  its 
grreatest  use.  Rules  or  laws  which  restrict  its  use  un- 
reasonably or  make  that  use  uneconomic  run  contrary  to 
public  interest.  These  economic  truisms  lead  to  the  follow- 
ing principles: 

1.  Regulation  should  not  be  punitive. 

2.  It  should  prevent  abuses  by  individuals  who  would 
invade  the  rights  of  others  and  make  the  use  of  the 
highway  dangerous,  uncomfortable  or  expensive. 

3.  It  should  be  kept  to  a  minimum  consistent  with 
maximum  economic  use  of  the  highway. 

It  will  be  found  that  all  sane  regulation  now  on  our 
statute  books  conforms  to  these  principles.  Excessive 
speed,  for  example,  if  general  would  drive  away  those 
whose  regard  for  safety  is  normal.  Excessive  loads  would 
break  up  the  roads  and  thus  prevent  or  curtail  their 
Use.  Unusually  great  widths  of  vehicles  interfere  with 
passing  and  cut  down  the  number  of  vehicles  that  can  be 
pat  over  the  road  in  a  given  time. 

It  will  be  agreed  that  we  have  gone  far  in  vehicle  regu- 
lation— in  some  cases  in  a  wrong  direction — but  the  end 
is  not  yet.  In  the  interest  of  the  maximum  economic  use 
of  the  road  there  are  needed  in  many  states  amendments 
to  present  law.  first,  for  the  sake  of  the  .slates  individually, 
•nd,  second,  in  the  interest  of  traffic  that  passes  over 
•tatc  boundaries. 

As  to  all  such  matters  needinier  revision  we  have  in  the 
Uniform  Vehicle  Law  an  excellent  guide.  Only  one  feature 
of  it  failed  to  get  the  unanimous  approval  of  thi'  competient 
authorities  who  drafted  it,  namely,  the  question  of  maxi- 
mum weight.  This  happens,  too,  to  be  the  most  important 
feature  affecting  interstate  business.  Nevertheless,  it  is 
the  point  where  we  must  expect  divergence  of  view,  on 


account  of  difference  in  road  experience  and  conditions. 
Considering  the  results  of  road-traffic  counts  it  does  not 
seem  to  be  wise  to  insist  too  strongly  on  the  28,000-lb. 
limit,  unless  it  be  hedged  with  a  provision  allowing  re- 
strictions on  certain  routes. 

Revisions  Needed — If  a  vehicle  law  is  to  accomplish  its 
purpose  of  promoting  the  maximum  use  of  the  highway  con- 
sistent with  safety,  economy  and  convenience  its  mandates 
must  be  obeyed.  We  must  be  a  unit  for  vigorous  en- 
forcement. Of  special  importance  is  the  enforcement  of 
weight  restrictions  of  trucks.  There  was  inclination,  at 
first,  to  regard  the  Maryland  method  of  dumping  overloads 
on  the  highways  wherever  violating  trucks  were  appre- 
hended as  too  drastic.  Its  justice,  however,  was  never 
challenged.  Now  there  is  a  con^nction  that  that  is  the 
only  way  in  which  weight  restriction  laws  can  be  enforced. 
It  may  well  have  general  adoption. 

Tied  up  with  weight  re<;triction  and  its  enforcement  is 
the  need  for  giving  highway  authorities  power  to  limit 
loads  to  less  than  the  legal  limit,  or  to  rule  them  off 
certain  roads  entirely,  during  the  spring  softening  period. 
This  is  a  generally  accepted  regulation  that  works  to  the 
benefit  of  the  road-using  public  and  of  the  public  generally. 
The  right  to  do  this  should  be  included  in  every  motor- 
vehicle  law. 

There  are  other  adjustments  desirable  in  present  laws. 
The  horse-power  and  gross-load  basis  for  assessing  fees 
proposed  by  the  uniform  law  should  be  generally  adopted 
instead  of  the  sixteen  other  ways  found  in  present  statutes. 
Where  reduction  in  fees  for  pneumatic-tired  vehicles  is  not 
allowed,  such   provision  should  be  made. 

These  comments  suggest  that  there  is  need  right  now  for 
a  new  consideration  by  both  interested  and  impartial 
parties  of  the  present  laws,  to  the  end  that  there  may  be 
prepared  for  the  meetings  of  the  legislatures  next  winter 
sound  conclusions  as  to  present  statutes  and  the  desirable 
lines  of  revision. 

Common-Carrier  Reglation — Let  us  turn  now  to  the 
regulation  of  common-carriers  motor  vehicles.  The  same 
principles  obviously  apply  here  as  in  the  case  of  general 
regulation,  namely: 

1.  That  regulation   should   not   be   punitive. 

2.  That   it  prevent  abuses  that    would    invade    the 
rights  of  others,  and 

3.  That  there  be  a  minimum  of  regulation  consistent 
with  maximum   economic  use  of  the  highway. 

It  is  possible  to  make  a  strong  theoretical  case  against 
regulation  of  motor-vehicle  common  carriers.  There  are 
sharp  differences  between  the  business  of  motor-vehicle 
transportation  and  that  of  steam  and  electric  railways. 
Since  the  motor  vehicle  operates  over  a  publicly-provided 
track,  and  the  necessary  private  investment  is  small  it 
is  ea.sy  to  introduce  competition.  Steam  and  electric  rail- 
ways, on  the  other  hand,  require  a  large  capital  investment; 
the  introduction  of  competition  is  difficult.  Again  there  is 
less  to  be  gained,  at  least  on  the  surface,  by  giving  mon- 
opolistic privileges  to  motor-transport  operators  than  to 
electric  light,  gas  and  telephone  companies.  Duplicate  tele- 
phone systems  are  an  inconvenience  and  an  added  expense 
to  the  public.  So,  too,  are  duplicate  electric  power  and 
illuminating  gas  systems.  In  motor-transport  duplicate  in- 
vestment is  likely  and  a  burden  to  the  public,  but  the  plant 
is  mobile  and  if  in  operation  the  resulting  ineconomies  begin 
to  pinch  it  is  easy  to  move  the  equipment  elsewhere.  The 
duplicate  plant  investment  is  not  an  irremovable  burden  on 
the  public. 

But  however  strong  the  theoretical  arguments  against 
regulation  there  are  practical  considerations  that  outweigh 
them. 

1.  The  public  has  lonir  since  determine*!  that  regulation 
of  common  carriers  is  necessary,  and  it  is  not  likely,  no 
matter  how  strong  the  theoretical  argument,  to  make  an 
exception  in  favor  of  highway  transport.. 

2.  Sufficient  evidence  has  already  Vicen  offered  to  show 
that  where  motor  transport  is  heavy,  the  public  is  better 
served  by  regulated  than  by  unregulated  service. 


872 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  21 


3.  Regulation  offers  the  possibility  of  stabilizing  the  high- 
v/ay-transport  business — saving  it  from  the  destructiveness 
of  uninformed,  fly-by-night  competition. 

Already  there  is  strong  sentiment  both  for  and  against 
common-carrier  regulation.  Where  fly-by-night  operators 
who  do  not  know  their  costs  have  brought  substantial 
operators  into  or  near  bankruptcy  there  has  been  a  cry  by 
operators  for  regulation  and  for  the  granting  of  monopo- 
listic franchises.  Where  the  public's  interests  have  been 
made  secondary  to  profit  by  those  who  sought  to  skim  the 
cream,  the  public,  in  turn,  has  demanded  supervision  of 
service  and  of  rates. 

On  the  other  hand,  there  have  been  those  who  have  fared 
well  in  the  motor-transport  business  so  far,  particularly 
over  routes  that  would  not  justify  common-carrier  fran- 
chises. They  object  to  the  prospect  of  regulation.  They 
are,  in  part,  of  the  class  who  are  willing  to  jump  from  place 
to  place,  picking  up  business  while  the  going  is  good- — 
in  summer  peaks  for  example — and  leaving  a  local  trust- 
worthy operator  to  take  the  lean  business. 

Despite  prejudice  against  it,  however,  it  is  likely  that 
common-carrier  highway  transport  regulation  is  here  to 
stay.  It  has  the  advantages  already  cited,  but  it  holds,  also, 
the  danger  of  checking  development.  It  is  possible  that 
public  regulatory  commissions  without  adequate  thought  as 
to  its  applicability  may  slap  onto  motor-transport  in  its 
infancy  much  of  the  regulatory  practice  that  has  developed 
during  twenty-five  years  of  railway  and  other  public-utility 
regulation.  That  this  fear  is  not  gi-oundless  is  illustrated 
by  the  action  of  the  Nebraska  State  Railway  Commission. 
It  took  jurisdiction  over  highway  transport  and  promulgated 
rules.  After  two  years  of  trial  it  relinquished  of  its 
own  initiative  the  control  it  had  taken.  It  concluded  that 
motor-transport  in  Nebraska  had  not  advanced  to  the 
point  where  common-carrier  regulation  was  necessary,  that 
the  cost  data  available  were  not  sufficient  for  an  intelligent 
determination  of  rates  and  that  the  commission  lacked 
revenues  for  effective  enforcement  of  its  regulations.  In 
other  words,  the  commission  concluded  that  it  was  dealing 
with  an  infant  industry  and  that  the  nature  of  the  child 
has  not  developed  sufficiently  to  allow  of  intelligent  direc- 
tion. There  is  here  a  suggestion  to  other  regulatory  bodies 
that  they  accept  the  fact  that  this  is  an  infant  industry; 
that  it  is  an  industry  different  from  other  common-car- 
riers; that  it  deserves  study  before  regulation,  to  the  end 
that  the  regulation  may,  broadly,  be  in  the  interest  of  the 
public. 

Competitive  Consideratio-ns  —  Two  critical  elements  in 
motor-transport  regulation  are  the  rates  to  be  charged  by 
common-carriers  and  the  fees  to  be  paid  by  them.  Some 
contend  that  highway  transport  rates  should  be  set  higher 
than  cost  plus  a  fair  return  in  order  to  offset  the  ad- 
vantage which  the  motor  vehicle  has  because  the  public 
furnishes  the  track.  This  is  proposed  on  the  theory  that  it 
is  the  duty  of  regulatory  bodies  to  offer  some  degree  of 
protection  to  the  steam  and  electric  railways,  which  furnish 
their  ovni  track. 

The  argument  is  unsound.  We  are  not  unmindful  of 
the  cost  to  the  railways .  of  building  and  maintaining  their 
own  track,  nor  of  the  advantage  to  the  motor  vehicle  of 
having  its  track  furnished  by  the  public.  But  we  recall, 
also,  that  everyone  has  free  use  of  the  highway.  A  com- 
mon-carrier motor  truck  transporting  my  goods  for  pay 
does  nothing,  in  essence,  but  what  I  as  an  individual  have 
a  free  right  to  do.  I  choose  merely  to  employ  an  agent. 
To  penalize  him  is  to  penalize  me  over  and  above  a  fair 
cost  for  service  because  I  choose  to  take  advantage  of 
the  economies  or  conveniences  of  an  alternative  type  of 
transportation. 

If  we  consider  transport  on  inland  waterways  we  find  an 
.analagous  case.  River  and  canal  navigation  require  the 
dredging  and  maintenance  of  channels,  which  are  done  at 
government  expense.  We  have  at  times  charged  a  toll 
to  help  pay  for  the  improvement,  but  we  have  not  assessed 
a  penalty  to  bring  the  rates  on  water-borne  carriage  up 
to  those  of  the  railways.  On  the  contrary,  we  have  gloried 
in  the  fact  that  water  rates  were  lower  than  rail  rates; 


in  fact  we  have  actually  used  water  rates  as  a  club  to 
secure  lower  railway  rates,  and  we  urge  that  each  type  of 
transportation — rail  and  water — find  the  commodities  it  is 
best  suited  to  transport,  believing  that  thereby  the  nation 
will  be  most  economically  served. 

Indeed,  if  the  penalty  theory  is  to  be  adopted  what^all 
we  do  in  the  day  when  air  transport  becomes  a  formidable 
rival  of  land  and  water  carriage.  Shall  we  hobble  it  by 
penalty  rates  in  the  interest  of  the  earlier  forms  of  trans- 
portation ? 

Obviously,  sound  economics  demands  that  we  allow  each 
type  of  transport  to  develop  its  utmost  economies  and  to 
find  its  place  in  the  transport  system  in  accordance  with 
the  advantages  it  offers  the  public.  If  an  earlier  form  suf- 
fers thereby,  that  cannot  be  helped.  Every  day  in  industry 
a  new  machine  tool  sends  old  ones  to  the  scrap  heap;  new 
power  units  replace  the  old  before  the  old  are  worn  out. 
Waterway  transport  gave  way  in  part  to  the  steam  railway; 
in  turn  the  steam  railway  suffered  a  loss  of  business  when 
the  electric  railway  was  developed.  Now  it  is  the  turn 
of  the  steam  and  the  electric  railways  to  lose  some  busi- 
ness to  the  highways,  but  mind  you  that  they  will  lose 
not  all  but  only  what  the  motor-vehicle  can  more  economic- 
ally or  conveniently  transport.  They  will  retain  what  will 
be  to  the  advantage  of  the  public  for  them  to  retain.  Also 
it  is  clearly  foreshadowed  that  highway  transport  will  prove 
to  be  a  valuable  adjunct  and  benefit  to  the  railways.  Al- 
ready the  motor  truck  is  relieving  them  of  the  unprofitable 
short-haul  business. 

Naturally,  the  motor-vehicle  engaged  in  common-carrier 
service  must  pay  for  the  use  of  the  road  just  as  a  privately 
owned  and  operated  vehicle  does.  A  tax  graded  by  extent 
of  use  of  the  road  is  the  preferable  one,  and  where  that  does 
not  exist  a  somewhat  higher  tax  on  the  common-carrier 
is  warranted  because  of  the  certainty  of  greater  use  of  the 
road.  Furthermore,  since  it  has  become  a  fi.xed  principle 
of  our  system  of  taxation  that  individuals  and  corporations 
shall  pay  for  the  privilege  of  doing  business  on  public 
streets,  the  common-carrier  operator  must  expect  to  pay  a 
franchise  tax.  At  present  this  tax  is  in  most  states 
assessed  in  the  form  of  a  fixed  fee,  which  is  generally  de- 
termined for  passenger  vehicles  by  the  seating  capacity.  In 
levying  these  additional  taxes  the  principle  already  laid 
down  of  not  being  punitive  should  apply.  The  benefits 
of  motor-transport  should  be  returned  to  the  public  directly 
in  the  rates  rather  than  through  taxes. 

Conclusion — It  is  apparent  then  that  the  field  of  motor- 
transport  regulation,  whether  of  private  or  common-carrier 
vehicles,  has  many  problems  to  which  the  minds  of  Ameri- 
can business  men  need  to  be  addressed.  It  is  not  enough 
that  those  with  a  business  or  professional  connection  with 
highway  transport — the  vehicle  manufacturers  and  owners, 
highway  engineers  and  highway  officials — take  interest  in 
the  subject.  It  touches  too  closely  the  welfare  of  Ameri- 
can business  and  the  American  people  to  allow  them  to  be 
indifferent  towards  it.  The  views  and  conclusions  of  the 
specialists  need  the  endorsement  and  support  of  the  public 
and  particularly  of  the  business  community — which  has 
the  background  to  judge  soundly  of  the  solution  of  economic 
questions.  It  is  well  therefore  that  this  Chamber  of  Com- 
merce of  the  U.  S.  A.  has  given  its  attention  to  the  matter. 
Its  deliberations  and  conclusions  should  have  an  important 
influence.  It  may  well  advocate,  in  my  judgment,  the  fol- 
lowing broad  principles  of  highway  transport  regulations : 

1.  That  regulation  be  encouraging  to  highway  trans- 
port   and    not    punitive. 

2.  That  it  protect  the  rights  of  road  users  and  pre- 
vent 'abuses. 

3.  That  there  be  a  minimum  of  regulation  consistent 
with  maximum  economic  use  of  the  road. 

4.  That  there  be  rigid  enforcement  of  motor-vehicle 
laws. 

5.  That  it  is  desirable,  when  the  traffic  waiTants, 
that  highway  carriers  engaged  in  regular  transport 
service  be  designated  and  treated  as  common  carriers, 
and  be  subjected  to  common  carrier  regulation,  to  the 
end 
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(a)  That  the  public  may  be  better  served,  and 

(b)  That  the  business  of  highway  transport  may 
be  stabilized. 

6.  That  common-cari-ier  regulation,  where  adopted, 
should  not  be  punitive  but  should  permit  highway 
transport  to  develop  its  owTi  inherent  economics  and 
particularly  that  it  be  not  artificially  penalized  and 
handicapped  in  favor  of  competitive  forms  of  trans- 
portation. 

Buckling  Wall  of  Theater  Causes 
Ceiling  Collapse 

Accident  in  Pittsburgh  Movie  House  Made  Out  of 

Old  Church — Bulge  in  Wall  Imperfectly 

Held  by  Channel  Backstay 

By  Edward  Godfrey 

structural  Engineer,   Pittsburgh 

ON  MAY  15  an  accident  occurred  in  the  Majestic 
Theater,  Pittsburgh,  which  missed  being  a  calamity 
only  by  reason  of  the  small  attendance  in  the  theater 
at  the  time  and  the  unpopular  character  of  the  front 
seats.  As  it  was.  a  number  of  people  were  injured  and 
taken  to  the  hospital.  The  accident  itself  was  nothing 
more  than  a  ceiling  collapse,  but  it  resulted  directly 
from  structural  weakness  and  incipient  failure  of  the 
building  itself. 
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DEFECTIVE  CONDITIONS    IN 

MAJESTIC  THEATER. 

PITTSBURGH 


Bock   End  Eleva+ion 

The  theater  occupies  two-thirds  of  an  old  building 
which  wa.s  originally  a  church.  The  church  was  simply 
a  big  box  of  an  affair  about  60  x  75  ft.  in  plan,  with 
four  wooden  trusses  .spanning  the  60-ft.  direction.  The 
old  brick  walls  are  about  50  ft.  high;  the.v  are  13-in. 
brick  walls  in  poor  lime  mortar.  A  partition  or  wall 
WM  erected,  separating  the  theater  portion  from  the 
remainder,  which  is  occupied  as  a  store.  The  ceiling 
of  the  auditorium  is  wofKle n  lath,  plastered,  on  2  x  6-in. 
ceiling  joints  resting  on  1  x  3-in.  strips  nailed  on  the 
Bide  of  the  bottom  chord  of  the  roof  truss,  the  joiatP 
being  notched.  The  joists  are  also  toenailed  into  the 
truss  chord. 


The  end  brick  wall  is  bowled  out  nearly  a  foot.  This 
condition  is  not  recent.  It  evidently  existed  at  least 
in  a  large  measure,  when  in  the  course  of  converting 
the  building  into  a  moving-picture  auditorium  the  ceil- 
ing was  put  in ;  had  the  bow  developed  subsequently, 
the  ceiling  w'ould  have  dropped  long  ago. 

A  long  steel  channel  anchored  at  the  ends  and  with 
web  horizontal  was  introduced  on  the  outside  of  the 
wall.  Its  evident  purpose  is  to  prevent  the  wall  from 
■'•pilling  out  entirely.  There  is  a  long  sweep  in  this 
channel  as  well  as  a  vertical  bow  in  the  wall.  Anchor 
rods  connected  the  end  wall  and  the  first  tru.ss,  but 
stopped  here. 

The  sketch  herewith  illustrates  the  construction 
(measurements  are  only  guessed  at).  The  end  wall  has 
gradually  bowed  out  further  and  further  and  pulled 
truss  A  with  it  by  means  of  the  anchor  rods  which 
were  hooked  onto  it.  This  widened  the  space  between 
trusses  A  and  B,  and  the  ceiling  joists  in  panel  3  simply 
dropped  out.  The  crashing  down  of  this  lumber 
smashed  the  theater  seats  to  splinters;  fortunately  they 
were  empty. 

The  rubble  wall  at  the  back  of  the  end  wall  has  very 
little  mortar  in  the  joints.  The  mortar  in  the  brick 
wall  can  be  picked  out  easily  with  a  knife.  The  parti- 
tion wall  is  cracked  away  from  the  end  wall  with  a 
wide-open  crack.  Large  cracks  appear  in  the  side  walls 
near  the  end  of  the  building,  evident  both  inside  and 
outside  of  the  building;  they  are  old  cracks,  for  they 
are  full  of  dirt. 

The  foregoing  are  all  discoverable  and  easily  dis- 
cerned signs  of  impending  failure.  The  building  is  said 
to  have  been  examined  tw'o  weeks  before  the  disaster 
and  pronounced  safe 


Life  of  Buried  Steel  Oil  Tanks 

AN  INVESTIGATION  recently  carried  out  by  the  Fac- 
l\.  tory  Mutual  Laboratories  and  reported  in  the  quar- 
terly of  the  National  Fire  Protective  Association 
regarding  the  life  of  buried  fuel  oil  tanks  indicates  that 
underground  storage  need  not  seriously  impair  the  con- 
ditions of  steel  tanks.  The  investigation  covered  tanks 
which  had  been  in  service  from  18  months  to  26  years 
and  were  buried  from  10  inches  to  9  feet.  Soils  were 
sand,  gravel,  loam,  clay  or  cinders  or  mixtures  of  these 
and  in  some  cases  ground  water  was  present  and  in  a 
few  cases,  salt  tidewater.  The  tanks  varied  in  capacity 
from  1,100  to  22,000  gal. 

The  investigation  showed  the  following  conditions: 
(1)  Cinders  stimulate  corrosion  probably  because  of 
the  electrolytic  action  between  the  steel  and  the  carbon 
in  the  cinders.  (2)  The  best  soil  coverings  given  in 
order  of  protective  quality  are:  oily  .sand,  sand,  gravel, 
clay,  loam  and  cinders.  (3)  Red  lead  followed  by  a.s- 
phalt  gives  the  best  results  as  protective  covering.  (4) 
Tidewater  and  ground  water  do  not  stimulate  corrosion 
to  any  great  extent.  (5)  If  a  tank  is  buried  below  the 
zone  of  active  oxygen  it  is  usually  below  the  zone  of 
corrosion.  (6)  Steel  tanks  buried  under  favorable  con- 
ditions should  last  more  than  thirty  years.  In  damp 
ground  they  will  last  from  15  to  20  years. 

To  resist  corrosion  best  steel  tanks  should  be  coated 
with  red  lead  and  asphalt  and  buried  in  clean  sand  3  ft, 
or  more  below  the  surface,  avoiding  ground  water  and 
tidewater  if  possible. 
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Home  Treatment  of  Lumber  for 
Mill  Roof  with  Creosote 

Experiences  Recounted  in  Roof  Replacement  Job — 

Green  Lumber  Successfully  Treated  by 

Hot-and-Cold  Method 

By  William  E.  Rudolph 

Engineer,  Chile  Exploration  Company,  Chuquiearaata, 
Chile,  South  America 

PRESERVATION  of  roof  deck  lumber  of  the  A.  P. 
W.  Paper  Co.'s  Liberty  Mill  No.  2,  Albany,  N.  Y., 
was  carried  out  on  the  job  by  the  "home-treatment" 
or  open-tank  method  during  1920  when  materials  and 
labor  were  at  peak  prices.  Experience  with  treating 
green  lumber,  cost  of  treatment  and  labor  and  difficul- 
ties encountered  are  here  given. 

Conditions  in  machine  and  beater  rooms  of  paper 
mills  are  unavoidably  most  favorable  to  the  rapid  devel- 
opment of  decay  in  wood  roof  decks  and  it  becomes 
necessary  either  to  choose  a  material  that  is  not  sus- 
ceptible to  this  form  of  deterioration  or  to  protect  the 
wood,  if  one  would  have  an  economical  structure.  Wood 
lends  itself  so  readily  to  simplicity  in  design  and  con- 
struction, that  if  proved  means  of  making  it  resistant 
to  decay  can  be  employed,  that  is  evidently  the  material 
to  use.  Such  reasoning  determined  the  decision  to 
creosote  the  lumber  for  the  roof  deck  over  portion 
of  Liberty  Mill  No.  2. 

The  experience  of  this  company  with  the  roof  deck 
over  its  original  tissue  paper  mill,  Liberty  Mill  No. 
1,  lent  emphasis  to  the  need  for  preservative  treatment. 
Erected  in  1918  decay  had  seriously  affected  the  lumber 
in  1920,  and  at  this  writing,  after  not  quite  four  years, 
replacement  has  already  become  practically  necessary. 
The  deck  had,  as  is  customary,  been  carefully  painted 
with  the  usual  mill  white,  but  that  soon  began  to  peel. 
Painting  is  almost  valueless  as  a  protection  against 
decay  under  such  conditions  of  humidity  and  when  ap- 
plied to  green  wood  it  accelerates  rather  than  retards 
the  decay.  Careful  study  was  given  to  both  the  pre- 
servative to  be  used  and  method  of  treatment  to  be 
employed.  A  refined  coal-tar  creosote  oil  and  the  open- 
tank  process  were  chosen.  The  character  and  grade  of 
creosote  were  important  as  it  was  obviously  desirable 
to  avoid  excessive  loss  by  volatilization  during  heating 
of  the  preservative  in  open  tanks  and  also  to  have  the 
treated  lumber  as  clean  as  possible  and  of  good  appear- 
ance. As  the  purlins  had  to  be  framed  and  the  roofers 
cut  to  size  at  the  job  treatment  could  not  well  be 
applied  until  after  framing.  This  necessitated  a  home- 
treatment  or  the  open-tank  process. 

Green  Lumber  Caused  Trouble — The  first  difficulty 
was  encountered  upon  arrival  of  the  lumber.  In  the 
summer  of  1920  material  and  labor  could  be  secured 
only  with  difficulty  and  at  high  cost.  It  was  the  period 
when  purchasers  were  fortunate  to  secure  supplies  irre- 
spective of  quality  or  suitability.  Lumber  especially 
was  high  in  price  and  the  better  grades  were  not 
readily  obtainable.  As  construction  neared  the  point 
where  the  roof  planks  should  be  on  hand — this  was  a 
,  time-limit  job — arrival  of  the  first  car  of  lumber  was 
an  occasion  for  joy.  But  the  disappointment  was 
equally  keen  when  upon  inspection  it  developed  that 
the  lumber,  merchantable  pine,  had  been  sawed  green 
from  the  log,  probably  on  the  day  of  shipment,  and  was 
covered  with  sap-stain  fungus.     Of  course  it  was  not 


up  to  the  grade  of  the  ovraers'  specifications  nor  of 
the  contractor's  order,  but  to  reject  it  would  delay  com- 
pletion of  the  building.  The  loss  of  a  few  days'  produc- 
tion would  have  far  overshadowed  that  which  might 
ensue  from  using  the  lumber,  even  as  it  was. 

Several  means  of  remedying  the  situation  were  con- 
sidered. One  was  to  build  a  kiln  around  the  lumber 
and  steam  it.  A  conference  was  arranged  among  the 
engineers  of  the  contractor,  the  owner  and  the  pre- 
servative manufacturer.  The  lumber  could  not  be  used 
green ;  it  would  not  take  creosote  and  was  not  worth 
the  labor  of  placing  it  untreated.  It  was  thought  that 
to  treat  it  at  high  enough  temperatures  to  expel  the 
moisture  would  cause  severe  checking.  Finally,  a  few 
of  the  3  X  6-in.  roofers  were  placed  over  the  paper 
machine  hoods  to  dry,  where  they  were  subjected  to 
120  deg.  F.  for  72  hours.  They  lost  15  per  cent  in 
weight  or  approximately  45  per  cent  of  the  estimated 
moisture  content  without  a  sign  of  checking.  This 
experiment  gave  hope  to  the  suggestion  that  the  mois- 
ture in  the  lumber  might  be  boiled  out  by  a  prolonged 
hot  treatment.  A  charge  was  placed  in  the  treating 
tank  and  for  72  hours  the  temperature  of  the  oil  was 


PIG.  1.     SHEET  METAL  LINED  TREATING  TANK 

alternately  raised  to  215  deg.  and  cooled  to  atmos- 
pheric temperature  in  cycles  of  12  hours  to  each 
hot-and-cold  treatment.  The  result  was  completely 
successful.  The  3  x  6-in.  planks  were  entirely  saturated 
with  the  creosote  and  no  checking  occurred.  It  was 
decided  to  conduct  the  treatment  of  the  entire  80,000  ft. 
b.m.  of  roofers  by  the  hot-and-cold  method. 

Equipment  and  Procedure  of  Treatment — Through 
a  misunderstanding  and  perhaps  unintentionally  errone- 
ous advice  it  was  at  first  considered  sufficient  to 
immerse  the  roof  planks  and  the  26.250  ft.  b.m.  of  4  x 
12-in.  and  6  x  12-in.  purlins  for  10  min.  in  creosote 
heated  to  about  150  deg.  F.  With  that  advice  in  mind 
a  wooden  tank,  3  ft.  wide,  3  ft.  deep  and  24  ft.  long 
was  built.  The  joints  were  well,  leaded  and  packed,  but 
when  used  the  tank  leaked  badly,  proving  the  need  of  a 
tight  metal  lining.  After  fitting  the  tank  with  steam 
coils  another  trouble  developed.  The  coils  were  con- 
nected with  the  steam  supply  pipe  through  the  tank 
wall  and  had  been  carefully  tested.  A  bad  leak  devel- 
oped, creating  considerable  nuisance  by  adding  hot 
water  to  the  creosote  and  also  eliciting  much  bad 
language  directed  quite  generally  at  creosoting  and  new- 
fangled notions  that  were  being  added  to  the  already 
severe  burdens  of  good  union  workmen.     However,  this 
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FIG.  2.  ROOF  PLANKS  RACKED  READY  FOR  TREATMENT 

taught  another  valuable  lesson,  namely,  that  it  is  best 
to  carrj"-  the  coils  over  the  tank  so  that  in  the  event  of 
leakage  the  coils  can  be  removed  readily  without  bailing 
or  siphoning  out  the  creosote.  The  experience  cost 
$135,  but  the  small  expense  items  chargeable  to  experi- 
ence were  quite  out  of  proportion  to  the  eventual 
saving. 

Upon  stalling  treatment  it  was  quickly  discovered 
that  10  min.  immersion  was  not  sufficient  to  secure  the 
desired  impregnation.  An  engineer  of  the  manufac- 
turer from  whom  the  refined  creosote  was  purchased 
advised  that  the  usual  specifications  for  lumber  of  that 
grade  called  for  an  immersion  of  30  min.  first  in  the 
hot  bath  maintained  at  about  200  deg.  F.  followed 
immediately  by  immersion  for  a  similar  period  in  a  cold 
bath,  maintained  at  less  than  100  deg.  F.  But  this 
expedient  also  pi'oved  insufficient.  It  was  then  that  the 
uselessness  of  attempting  to  treat  green  lumber  without 
first  expelling  sufficient  moisture  to  allow  penetration 
of  the  oil  was  fully  demonstrated.  The  experiments 
previously  described  were  subsequently  undertaken. 
The  solution  reached  saved  rejection  o"  the  green 
lumber.  In  similar  instances  it  would  be  worth  the 
extra  cost  to  employ  kiln-dried  material  where  thor- 
oughly air-seasoned  stock  cannot  be  secured.  Mills 
should  take  the  initiative  in  this  respect,  because  if 
consumers  cannot  protect  wood  against  decay  it  is  far 
better  to  employ  some  other  material  for  roof  decks 
over  machine  rooms  of  paper  mills. 
Hot -and -Cooling  Method  Treatment  Snecessfhd — 
Approximately  two  weeks  remained  before  the  laying 
of  the  roof  deck  would  start  and  the  106,000  ft.  b.m. 
of  timber  had  to  be  creosoted  without  delaying  con- 
struction; obviously  the  small  tank  would  not  do.  A 
larger  tank  was  then  built.  The  dimensions  were  3 
ft.  deep,  14  ft.  wide  and  22  ft.  long.     This  tank  was 
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most  carefully  lined  with  sheet  metal  and  tested  before 
filling  with  oil.  Steam  coils  were  placed  in  the  bottom 
and  the  connecting  pipe  carried  over  the  top  of  the 
tank.  The  coils  were  covered  with  a  grating  of  timber. 
(See  Fig.  1.)  A  derrick  was  also  obtained  to  handle 
the  lumber  in  the  required  volume,  the  roofers  being 
racked  after  framing  as  shown  in  Fig.  2.  The  capacity 
of  this  tank  was  nearly  10,000  ft.  b.m.  per  charge. 

After  treating  a  few  charges  of  timber  at  the  rate 
of  one  charge  per  day — half  of  the  time  for  the  hot 
bath  during  which  the  oil  was  heated  to  215  deg.  F., 
and  the  other  half  for  the  cold  treatment  when  the 
creosote  and  charge  were  permitted  to  cool  to  atmos- 
pheric temperature — it  was  found  that  the  planks 
absorbed  289  gal.  for  2,750  ft.  b.m.  or  around  100  gal. 
per  1,000  ft.  b.m.  As  this  amount  was  decidedly  too 
mujh,  the  time  of  treatment  was  lessened  to  give  an 
absorption  of  about  59  gal.  per  1,000  ft.  The  revised 
schedule  resulted  in  treating  5,000  ft.  b.m.  per  day  in 
two  charges. 

Schedule  and  Cost  of  Treatment — The  schedule  in 
this  operation  was  as  follows:  8  a.m.  work  started  by 
removing  charge  left  in  the  tank  from  the  previous 
night;  10:30  a.m.  the  tank  was  reloaded  with  a  new 
charge  and  steam  turned  on:  2:30  p.m.  steam  turned 
off:  5  p.m.  unloading  begun;  8  p.m.  tank  again 
charged,  steam  turned  on:  12  midnight,  steam  turned 
off  by  night  watchman. 

The  crew  of  workmen  consisted  of  a  "strawboss" 
carpenter  in  charge  at  $1.12A  per  hour;  two  or  three 
carpenters  at  $1  per  hour  (these  were  not  needed  dur- 
ing the  treatment  of  purlins)  ;  seven  laborers,  two  on 
the  hoist,  two  on  lift  hooking  on,  two  on  lift  taking 
off  and  one  on  guy  line.  The  laborers  received  70c. 
per  hour  and  were  employed  5 J  hours  per  day  on 
creosoting  of  which  3  hours  was  at  overtime  pay.  The 
carpenters  were  used  for  racking  lumber  for  4  hours 
each  day.  Both  carpenters  and  laborers  received  double 
rate  pay  on  Sundays.  This  was  exorbitant  pay  for 
this  class  of  work  which  can  readily  be  done  by  the 
most  common  of  common  labor,  but  these  were  the 
halcyon  days  for  labor  and  this  was  a  "closed-shop" 
job.  The  result  was  a  cost  of  treatment  totaling 
$67.65  per  1,000  ft.  b.m.;  divided  $27.42  for  creosote 
and  $40.23  for  labor  and  numerous  incidentals.  The 
separate  items  making  up  this  cost  are  discussed  fur- 
ther on.  Incidentally  3  x  6-in.  shortleaf  yellow  pine, 
merchantable  grade,  cost  $90  per  1,000  ft.  b.m.  in 
place,  and  the  purlins,  No.  1  longleaf  yellow  pine,  $115 
per  1.000  ft.  b.m.  in  place.  Under  normal  conditions 
with  properly  seasoned  lumber,  the  cost  of  treatment 
might  have  been  $18  to  $20  per  1,000  ft.  b.m.,  divided 
$11  to  $12  for  creo.sote,  $3.50  for  labor  and  $3.50  for 
eciuipmcnt. 

The  treatment  obtained  was  much  better  than  could 
have  been  secured  by  30  min.  hot-and-cold  immersion, 
but  in  the  absence  of  all  mechanical  wear  on  the  lumber 
after  being  placed  the  briefer  treatment  and  leaser 
absf)rption  should  readily  have  tripled  the  life  of  the 
roof  deck.  As  it  is,  20-years'  life  of  this  roof  will 
probably  be  realized;  12  years'  service  will  show  a  con- 
siderable annual  saving,  even  at  the  $67.65  figure  for 
treatment. 

Some  nf  the  Defnih — After  racking  the  lumber  it 
was  forcibly  submerged  as  shown  in  Fig.  3.  Had  time 
been  available  mechanical  means  for  bracing  the  charge 
fully  nuhmerged  would  have   been   developed  to   Ijetter 
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economy;  but  as  previously  stated  this  was  a  time-limit 
job.  After  treatment,  the  lumber  was  placed  on  a  plat- 
form to  drain  with  the  object  of  drying  it  sufficiently 
to  handle.  That  procedure  also  did  not  work  out  as 
planned  for  lack  of  time,  and  instead  the  lumber  was 
held  for  a  few  minutes  over  the  tank  to  drip.  Although 
a  hot  creosote  tank  is  no  place  for  a  dress  suit  and 
white  kid  gloves,  during  normal  times  certain  troubles 
encountered  on  this  job  would  not  have  occurred.  Men 
were  provided  with  rubber  gloves  and  one  or  two  even 
with  rubber  suits.  They  received  $10  each  for  damage 
to  clothing. 

Placing  the  treated  material  was  more  costly  than 
the  untreated  boards  due  especially  to  its  greater 
weight.  The  extra  charge  for  laying  treated  plank 
appearing  on  the  record  is  $8.22  per  1,000  ft.  b.m. ; 
or  $11.13  for  the  untreated  planking  and  $19.35  for 
the  creosoted  roofers.  The  extra  cost  of  erecting  the 
treated  purlins  was  little  if  any.  Some  of  this  extra 
cost  could  have  been  saved  had  time  for  thorough  dry- 
ing after  treatment  been  allowed. 

The  ceiling  was  not  painted.  Creosoted  wood  cannot 
be  painted.  The  resulting  dark  brown  color  was  not 
displeasing  to  the  eye  nor  did  it  materially  lessen  the 
light. 

Costs — The  following  figures  are  taken  from  the 
records  and  indicate  the  expense  and  the  details  that 
must  be  anticipated  and  watched  to  keep  down  costs. 


TABLE  I.      MATERIAI,,  LABOR,  EQUIPMENT  AND  MISCELLANEOU? 

Presen-ative,  7070.5  gal.  of  creosote  oil $3,332. 39 

Freight 169.44 

Building  small  tank  (discarded) 103.50 

Iron  racks  for  dipping  lumber "  26 .  1 0 

Lumber  for  large  tank 1 00 .  35 

Labor  for  building  large  tank  (half  at  double  wage) 56.37 

Steam  coils  for  large  tank 119.98 

Metal  lining  for  large  tank  (emergency  sub-contract) 1 90 .  56 

Steam  line  connecting  tank  with  mill  (including  coils  for  small  tank) .  84 .  26 

Grating  over  steam  coils  in  large  tank 42 .  40 

Alateriril  for  draining  platform 22 . 5 1 

IVIaterial  for  cover  for  large  tank 44 .  02 

Hauling  and  erecting  derrick 49.  20 

Rental  on  derrick  (40  days) 50 .  00 

Labor  for  treating  plani^  and  pm-lins 2,083 .  00 

Experiments 55 . 1 0 

Incidentals:  nails,  gloves  and  expense  account 52. 1! 

Contributions  for  damage  to  clothes  of  workmen 90. 00 

Involuntary  bonus  for  workmen 90.  00 

Additional  cost  of  laying  treated  roof  planks 654.31 

Overhead  and  insurance _ 444.  95 

Steam  furnished  by  owner  gratis 

Total  ^oss  cost $7,860. 55 

CREDITS 

Preser%'ative  remaining  on  hand,  840  gal.  creosote  oil $400.00 

Sale  of  empty  barrels 200.  00 

Salvage  of  lumber  from  tanks,  piping,  etc 1 00 .  00 

Totalcredits $700.00 

Net  cost  of  treatment $7,160.55 


TABLE  II. 
COST  COMPARISON  OF  TREATED  AND  UNTREATED  ROOFS 


Labor  and  materials  Deck  Deck 

Purlins(25, 250ft. b.m. at$I15perM) $3,019  $3,019 

Roofing  planks,  (79,600  ft.  b.m.  at  $90  per  M) 7.164  7,164 

Creosoting  lumber 7,161 

Painting  (27,000squares  at  5c 1.350 

Roofing  (2 16  squares  at  $16.90) 3,650  3,650 

Contractor's  profit,  approximately  1 0% 2,100  1,518 

Totalcost $23,094  $16,701 


The  contractor  on  the  work  was  the  H.  K.  Ferguson 
Co.,  Cleveland,  Ohio;  for  which  T.  H.  Birmingham  was 
superintendent.  The  wood  preservation  engineer  was 
Kurt  C.  Barth  of  the  Barrett  Co.  The  author  acted  as 
engineer  for  the  A.  P.  W.  Paper  Co. 


Industrial  Sidings  That  Impede 
Grade  Separation 

How  Litigation  and  Waste  Result  from  Failure 

to  Provide  for  Future  Grade  Changes — 

Detroit  Tackles  Problem 

PROGRESS  in  carrying  on  grade  crossing  elimination 
in  Detroit  has  been  much  complicated  by  the  inter- 
ference of  industrial  railroad  connections  that  have 
been  installed  without  regard  to  the  possibility  of  later 
changes  in  the  grade  of  the  railroad  line.  So  many 
difficulties  have  arisen  that  John  W.  Reid,  engineer  of 
grade  separation  in  the  department  of  public  works 
has  suggested  the  adoption  of  general  plans  and  profiles 
for  all  railroads  and  intersecting  streets.  If  this  can 
be  done  it  will  fix  future  railroad  conditions  sufficiently 
to  admit  of  systematic  and  co-ordinated  railroad,  indus- 
trial and  civic  development.  Occasional  amendments 
may  be  necessary  to  meet  changed  conditions,  but  in  the 
main  the  plans  would  be  permanent.  Such  a  definite 
and  permanent  condition  would  evidently  be  to  the 
advantage  of  both  the  railroads  and  the  property  devel- 
opment, and  consequently  to  the  city  as  a  whole. 

Special  privileges  for  laying  sidetracks  across  public 
streets  at  grade  in  order  to  obtain  railroad  connection, 
are  frequently  granted  to  industries  by  city  authorities 
and  are  likely  to  cause  future  complications.  Although 
these  grants  are  usually  temporary  and  revocable,  their 
holders  are  prone  to  regard  them  as  conferring  perma- 
nent rights  and  to  claim  damages  when  separation  of 
grades  comes  to  be  considered.  Mr.  Reid's  opinion  is 
that  such  grants  are  reasonable,  but  that  the  public 
should  not  be  taxed  for  necessary  interference  with 
the  grants,  even  though  such  interference  should  result 
unfavorably  to  their  holders. 

That  industrial  concerns  sometimes  fail  tO  recognize 
the  superiority  of  public  rights  in  such  a  situation  is 
indicated  by  the  two  examples  that  follow.  In  the  first 
case  the  o\vner  had  a  tract  of  land  without  railroad 
frontage  located  on  a  street  where  the  grades  have  now 
been  separated.  Before  the  separation  he  had  obtained 
railroad  connections  by  means  of  a  peiTnit  from  the  city 
to  build  a  sidetrack  across  this  street  at  grade.  This 
special  privilege  broadened  the  usefulness  of  his  prOI>- 
erty  and  consequently  enhanced  its  value.  To  retain 
these  railroad  facilities  after  grade  separation,  it  be- 
came necessary  to  construct  a  bridge  over  the  street. 
The  cit>'  council  granted  this  privilege.  Now  the  owner 
asks  the  city  to  make  good  to  him  the  cost  of  this  bridge 
as  an  item  of  the  damage  he  claims  to  have  suffered  as 
a  result  of  the  public  necessitj-  for  a  change  in  street 
conditions  that  happens  to  involve  his  special  sidetrack 
privilege. 

In  the  second  case,  the  property  has  about  600  ft.  of 
frontage  on  the  railroad  and  fronts  on  two  streets  in 
which  grade  separation  is  in  progress.  Sidetrack  facil- 
ities could  be  obtained  within  the  limits  of  this  prop- 
erty, and  before  the  separation  of  grades  the  ownei*'s 
sidetracks  crossed  the  streets  at  grade.  One  of  the 
tracks  led  off  from  tracks  on  railroad  property  (not 
right-of-way  or  yard)  located  on  the  opposite  side  of 
the  street.  This  particular  track  arrangement  was  made 
possible  only  through  a  permit  to  build  a  track  across 
the  street.  Changes  due  to  grade  separation  neces- 
sitate his  either  abandoning  the  present  track  layout 
or  building  a  bridge  across  the  street  at  a  cost  of  about 
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$20,000.  The  owTier  has  now  filed  a  bill  to  restrain  the 
city  from  further  prosecution  of  the  work  pending 
determination  of  the  question  as  to  who  shall  pay  for 
the  bridge.  His  claim  is  based  on  the  damage  done  to 
his  property  as  a  result  of  changing  street  conditions 
in  such  a  way  as  to  interfere  with  the  revocable  priv- 
ilege he  enjoyed. 

In  presenting  this  subject  at  a  meeting  of  manu- 
facturers, Mr.  Reid  explained  the  situation  as  follows: 

Industries  sometimes  do  things  that  seem  difficult  to 
explain.  Witness  the  situation  which  has  been  created 
adjacent  to  the  Detroit  Terminal  R.R.,  between  Jefferson 
and  Mack  Aves.  and  Hart  and  Connors  Aves.  The  con- 
gested industrial  condition  there  is  already  serious.  With 
three  east  and  west  streets,  (Kercheval,  Waterloo  and 
Charlevoix)  crossed  by  the  main  tracks  of  this  railroad 
and  several  sidings,  and  with  constantly  increasing  train 
and  switching  movements,  it  is  difficult  to  see  how  the  public 
interest  is  going  to  be  met  when  the  city  is  built  up  to  the 
east  of  this  district. 

During  the  past  three  years  plant  investments  running 
into  millions  have  been  made  in  that  district  without  any 
thought  of  physical  conditions  ever  being  disturbed, 
although  it  has  been  evident  that  such  change  or  disturb- 
ance must  come  in  the  near  future.  When  this  location  is 
considered  with  reference  to  the  city's  railroad  gateway 
at  the  extreme  southwestern  end  of  the  city,  ten  or  twelve 
miles  distant,  this  choice  of  location  is  difficult  to  explain. 
Is  there  any  consideration  due  the  public  interest  in  the 
matter  of  locating  industries?  Does  this  sort  of  thing  have 
any  bearing  on  the  question  of  a  fair  division  of  graca 
separation  costs  and  the  measure  of  damages  to  be  fixed? 
There  are  those  who  claim  that  damages  paid  should  include 
some  portion  of  the  cost  of  plant  re-adjustment  to  the  new 
or  changed  railroad  conditions,  in  addition  to  the  damages 
resulting  from  changes  in  the  grade  of  the  street. 

Another  tendency  that  is  quite  commonly  met  with  is 
that  of  compromising  a  plan  of  grade  separation  to  meet 
some  particular  industry's  condtions.  Within  certain  limits 
this  may  be  necessary  but  it  never  should  be  done  to  the 
detriment  of  the  general  public  good.  It  should  be  kept  in 
mind  that  the  city  is  a  permanent  institution  in  a  sense 
that  permanence  cannot  be  attributed  to  industries  or  com- 
mercial interprises  or  even  to  a  railroad.  Saying  this 
does  no  violence  to  the  fact  that  society,  or  the  city,  is 
dependent  largely  on  both  of  the  latter  agencies.  Because 
of  this  greater  permanence  of  the  city,  and  in  spite  of  this 
dependence,  no  plan  for  grade  separation  should  be  deter- 
mined upon  by  giving  undue  weight  to  present  railroad  or 
industrial  interests,  as  against  what  fairly  appears  to  be 
the  best  public  interest. 

The  longer  these  improvements  are  deferred  the  grreater 
the  problem  to  all  interests:  public,  railroad,  and  manufac- 
turer. Railroad  roundhouses  will  continue  to  be  located  as 
was  the  Wabash  R.R.  roundhouse  at  Harbaugh  Ave.,  just 
west  of  an  important  street.  Certain  streets  were  vacated 
and  it  was  agreed  that  grade  separation  would  not  be 
required  for  ten  years.  "This  time  limit  has  expired,  but 
the  railroad  now  wants  a  grade  separation  plan  suited 
to  the  roundhouse  location,  regardless  of  the  effect  which 
such  a  plan  would  have  on  the  city  streets.  Team  track 
yards  will  be  set  down  across  newly  opened  streets,  as  was 
done  at  the  Farnsworth  Ave.  yard  of  the  Grand  Trunk 
R.R.  Or  an  industrial  railway  line  extension  may  be  thrown 
across  1.5  streets  and  14  public  alleys,  as  was  done  in  the 
case  of  the  extension  of  the  Detroit  Belt  Line  from  Harper 
Ave.  north  to  a  connection  with  the  Michigan  Central  R.R. 
and  the  Detroit  Terminal   R.R. 

Frequent  requests  are  being  made  of  the  city  council  by 
adjoining  owners  for  grat>ts  of  sidetrack  privileges  and  the 
closing  of  alleys.  In  granting  such  privileges  the  city  is 
put  in  the  position  of  assisting  to  create  conditions  that 
must  soon  be  involved  in  grade  separation.  Acts  like  those 
mentioned  must  be  kept  in  mind  when  considering  the 
question  of:  "What  is  a  fair  division  of  the  cost  of  grade 
•eparation  as  between  the  railroads  and  the  city?" 


Tests  of  Twelve  Large  Columns 

RESULTS  of  failure  tests  on  twelve  large  riveted 
.  steel  columns,  carried  out  at  the  Lichterfelde  gov- 
ernment testing  laboratory  near  Berlin,  are  reported  by 
F.  Voss  in  "Der  Bauingenieur"  of  Jan.  15.  The  pur- 
pose of  the  tests  was  to  give  a  guide  in  the  design  of 
new  large  bridges  over  the  Kiel  canal;  eight  of  the 
columns  were  paid  for  by  the  canal  administration,  and 
four  additional  ones  were  supplied  by  the  Deutsche 
Eisenbauverband,  a  fabricators'  association. 

A  summary  of  the  column  forms  and  sizes  tested, 
and  their  results,  is  given  in  the  attached  table.  Five 
of  the  columns  were  tested  in  duplicate.  In  the  case 
of  four  of  these,  the  agreement  of  the  two  separate 
tests  is  very  close.  Column  VII  shows  a  large  differ- 
ence, but  here  the  two  specimens  wei-e  not  precise 
duplicates.  The  batten  plates  in  the  first  were  9§  in. 
wide  and  had  two  rivets  in  each  angle,  while  those  of  the 
second  column  were  14  in.  wide  and  had  three  rivets; 
shearing  of  the  batten-plate  rivets  of  the  first  column 
limited  its  capacity. 

It  was  aimed  to  get  a  check  on  the  suitability  of  the 
column  formula  and  the  detail  design  practice  adopted 
for  the  design  of  the  canal  bridges.  The  formula 
14,200(1  —  0.00005  r/r')  was  used  for  lengths  up  to 
about  78  radii,  and  the  Euler  formula  with  a  factor  of 
safety  of  5  for  greater  lengths.  Latticing  was  pro- 
portioned for  a  shear  of  1  per  cent  of  the  column  load; 
for  columns  as  heavy  as  the  test  specimens  it  was 
required  to  be  made  of  angles.  A  diaphragm  was  pro- 
vided near  the  ends  of  the  test  columns,  but  two  sets 
of  columns  were  provided  also  with  additional  dia- 
phragms. The  value  of  a  central  longitudinal  diaphragm 
was  to  be  investigated  as  such  construction  has  been 
adopted  for  the  canal  bridges  for  members  exceeding 
about  440  tons  total  stress. 

Two  columns,  I  and  II,  were  built  to  throw  light 
on  the  latter  point.  Col.  I  without  central  web  and 
Col.  II  with  qentral  web.  Other  columns  were  designed 
for  the  same  load  (392  tons)  and  of  the  same  length 
(37  ft.)  but  with  various  details  modified.  Col.  Ill 
was  built  with  a  central  web  like  II,  but  with  the 
latticing  on  the  outer  faces  replaced  by  battens  and 
transverse  diaphragms.  Cols.  IV  and  V  were  made 
two-rib  columns,  similar  to  I,  but  with  additional 
transverse  diaphragms,  the  two  columns  diflfering  only 
in  their  rivet  spacing  (7  in.  for  Col.  IV,  5?  in.  for  Col. 
V).  Col.  VI,  also  similar  to  I,  had  the  transverse 
struts  omitted  from  the  latticing,  while  Col.  VII  was 
fitted  with  battens  in  place  of  the  lattice,  the  battens 
being  respectively  two-rivet  and  three-rivet  plates  in 
the  two  specimens  of  this  column. 

While  all  the  material  was  accepted  on  mill  test 
(specified  qualities,  53,000  to  63.000  lb.  per  square  inch 
ultimate  strength,  20  per  cent  elongation),  the  sub.se- 
quent  check  testa  on  wa.ste  ends  of  the  plates  and 
angles  revealed  a  large  variation  of  the  yield  point, 
from  29,500  in  the  plates  of  Cols.  I  to  III  to  45,000  in 
the  angles  of  Col.  VII.  Further,  the  material  of  lowest 
yield  point  had  an  ultimate  strength  of  only  about  47,000 
lb.,  while  the  material  of  highest  yield  point  reached 
nearly  67,000  lb.  ultimate  at  bark  of  angle,  with  an 
elongation  of  15  per  cent,  showing  that  the  mill  tests 
had  not  indicated  the  properties  of  the  material 
correctly. 

It  appeared  from  the  column  tests  that  the  ultimate 
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loads  depended  on  the  yield-point  strengths  of  the  ma- 
terial. The  theoretical  capacity  of  each  column  was 
therefore  computed  (5th  column  of  table)  from  the 
tests  of  the  material,  the  respective  areas  of  angles  and 
plates  being  multiplied  by  their  yield-point  values  and 
the  total  divided  by  the  total  area,  to  give  the  average 
yield-point  value  in  pounds  per  square  inch. 

Comparing  the  fourth  and  fifth  columns  of  the  table, 
it  will  be  seen  that  these  theoretical  capacities  agree 
remarkably  well  with  the  test  results,  except  in  the  case 
of  the  first  specimen  of  Col.  VII,  the  one  which  failed 
in  the  batten  conditions. 

It  was  deduced  from  the  tests  that  strong  latticing 
gives  the  same  column  capacity  as  the  use  of  a  central 
web;  that  the  transverse  struts  in  Col.  I  account  for 
the  slight  decrease  in  capacity  as  compared  with  Col. 
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VI;  that  the  additional  transverse  diaphragms  and  the 
closer  rivet  spacing  tried  out  in  Cols.  IV.  and  V  gave 
no  advantage;  and  that  the  columns  tested,  which  had 
length-ratios  of  51  to  58,  showed  no  recognizable  in- 
fluence of  length-ratio  on  capacity. 

Mr.  Voss  suggests  that  column  strength  appears  to  be 
practically  constant  between  length  ratios  of  say  35  and 
70,  and  in  this  range  is  equal  to  the  yield  point  of  the 
material,  while  above  this  range  the  Euler  buckling 
formula  begins  to  become  controlling.  He  also  sug- 
gests that  it  is  important  for  proper  efficiency  to 
require  material  of  high  yield-point  strength  (34,000 
jior  ordinary  bridge  steel,  and  43,000  for  high 
steel). 

~  Finally,  he  calls  attention  to  the  fact  that  in  spite 
of  the  mill-acceptance  testing,  material  of  inadequate 
strength  found  its  way  into  the  test  columns,  and  that 
better  methods  of  acceptance-testing  may  be  nec- 
essary. 


Irish  Water-Power  Resources 

By  R.  Johnstone  Taylor 

Underdale,   Shrewsbury,   England 

The  English  Board  of  Trade  has  recently  issued  an 
interesting  report  on  the  water-power  possibilities  of 
Ireland.  The  report  points  out  that  there  are  available 
500,000  hp.,  all  capable  of  economical  development.  The 
report  goes  on  to  show  the  comparative  cost  of  coal  and 
other  details  and  give  hydrographs  of  the  principal 
rivers.  The  falls  though  low  appear  well  worth  develop- 
ing, but  the  committee  seems  to  have  ignored  the  large 
rise  of  the  tail  water  that  the  writer  knows  from  per- 
sonal observation  is  bound  to  occur  in  flood  tide. 

High  falls  are  available  in  the  mountains  of  Kerry, 
Wicklow  and  Donegal.  They  are  not  very  extensive,  but 
are  well  worth  development 
for  factory  uses.  High  falls 
obtained  by  dams,  long 
supply  canals,  and  other 
artificial  means  do  not  ap- 
pear to  be  commercially  pos- 
sible in  Ireland.  Apart, 
therefore,  from  these  high- 
level  lakes  and  possibly 
some  tidal  power,  the  large 
rivers  are  the  main  sources 
of  energy.  They  would  be 
developed  as  low-head  plants. 
Of  these  rivers,  the  Shan- 
non, Erne,  Bann,  and  Liffey 
have  been  reported  on  by 
the  committee  and  sug- 
gested as  ready  for  develop- 
ment, but  it  is  rightly 
pointed  out  that  an  organ- 
ized system  of  rainfall 
recording  is  desirable 
throughout  the  country  for 
the  purpose  of  obtaining 
more  reliable  data.  It  is 
noted  that  there  are  no  data 
at  all  on  evaporation,  which 
is  assumed  as  being  at  16 
in.  per  year. 

Other  rivers  such  as  the 
Lee,  Blackwater,  etc.,  have  not  been  investigated  in  de- 
tail, but  they  appear  to  be  worth  investigation.  It  is 
suggested  that  the  water  power  could  be  sold  at  a 
profit  of  one  penny  (2c.)  per  unit.  At  present  there  is 
no  public  power  supply  in  Ireland  which  sells  under 
twopence  (4c.)  per  unit. 

The  proposal  to  utilize  the  power  of  the  Shannon 
River  is  no  new  idea.  A  syndicate  was  formed  in 
1901,  but  went  out  of  business  without  doing  anj'thing, 
the  restrictions  by  vested  interests  being  too  strong. 
The  river  has  for  several  years  been  carefully  studied 
and  appears  to  offer  a  favorable  opportunity  as  a  supply 
to  the  midlands  with  ample  power  at  a  cheap  rate. 
Coupled  with  this  is  the  possibility  of  river  transport. 
It  is  suggested  that  there  could  be  four  power  stations 
of  a  total  output  of  66,000  hp.  which  would  cost  £43 
per  horsepower.  The  River  Erne  developed  on  similar 
lines  would  supply  71,000  hp.  and  at  £29  per  horse- 
power, and  the  Bann  12,000  at  £62  per  horsepower. 


M  M/.  i/.  iy.  !/■  , 

;.-rf.-.-i:.'.-^r.'i.-.-i-:^^-.-4.-.-,-^^^-.'^'i^^ 
ffiVef  spacing  7'fbrW,  S^'forV 


^ 


Yl^;^J^^^;hs/^'l^^r4r%^ 


May  25,  1922 


ENGINEERING     NEWS-RECORD 


879 


Water-  Worlds  Field  Surveyed  from  Many  Viewpoints 


Abstracts  of  Paper  and  Reports  Before 
American  Water  Works  Association 


The  Water-Works  Superintendent — 
Presidential  A  ddress 
By  Dr.  Edward  Bartow 

Head  Department  of  Chemistry.   State  University  o£  Iowa, 
Iowa  City 

SUPERINTENDENTS  of  large  plants  must  have  many 
assistants  and  their  work  must  be  primarily  that  of 
executives.  They  must  rely  on  specialists  to  take  immediate 
charge  of  the  various  divisions.  Superintendents  of  small 
plants  must  take  responsibilities  for  all  kinds  of  work.  The 
duties  of  the  superintendent's  office  of  the  large  water- 
works include  divisions  of  engineering,  records  and  revenue. 
These  may  be  subdivided  into  receipt  and  storage  of  sup- 
plies, pumping,  purification  and  quality  control,  distribu- 
tion, extension  of  system,  repairs,  maintenance,  service  con- 
nections, meters,  accounts,  revenue  control,  applications, 
extension  of  customers,  consumer's  accounts,  collection  of 
rentals,  information,  complaints  and  purchases.  Of  primary 
importance  is  a  complete  record  of  all  constructions  and  all 
installations. 

The  superintendent  must  maintain  co-operation  between 
the  water  department  and  the  fire  department.  The  fire 
department  is  responsible  for  the  extinguishing  of  fires 
but  is  powerless  without  an  abundant  supply  of  water. 

Public  Relations — In  his  relations  with  the  public  the 
superintendent  must  be  a  diplomat.  Nothing  should  be 
done,  no  action  taken,  that  will  offend  the  public,  who  are 
directly  or  undirectly  his  employers.  He  must  at  all  times 
be  courteous,  and  moreover  make  his  assistants  courteous. 
He  must  see  the  viewpoint  of  the  other  fellows  and  when 
complaints  are  made  do  his  utmost  to  remedy  any  ills, 
whether  real  or  imaginary.  In  order  to  have  satisfactory 
relations  with  the  public,  the  relations  of  the  employer  and 
employees  must  be  most  cordial  and  there  should  be  mutual 
confidence.  The  superintendent  must  enforce  discipline  but 
in  a  fair  and  reasonable  manner. 

The  superintendent  should  be  a  member  of  the  local 
chamber  of  commerce  or  commercial  club  and  take  part  in 
work  for  civic  improvements.  He  should  be  a  member  of 
local  associations  where  he  can  show  interest  in  the  welfare 
of  the  community.  He  should  become  identified  with  state 
or  national  water-works  associations,  and  should  receive  the 
support  of  his  trustees  or  board  in  attending  these  meetings 
and  should,  wherever  pos.sible,  see  that  the  board  members 
attend  the  convention  also.  The  underwriters  in  their  re- 
ports on  management  of  water  companies  always  note 
whether  the  manager  is  connected  with  water-works  asso- 
ci„tions.  Such  connection  is  an  indication  of  a  progressive 
spirit.  The  intercourse  with  other  superintendents  at  meet- 
ings and  the  perusal  of  the  proceedings  of  the  association 
keep  the  superintendent  out  of  a  rut. 

Siiperititemlents  ShmiUl  Be  Wrll  Paid — The  man  who 
undertakes  the  responsibilities  herein  outlined  should  be 
Well  paid.  A  city  should  not  employ  a  superintendent 
because  he  will  work  more  cheaply  than  someone  else  who 
is  more  competent.  Training  and  expericn<"e  should  deter- 
mine a  man's  fjualifnations  and  then  the  salary  should 
be  made  to  fit  the  position. 

Every  well-planned,  well-run  water-works  is  a  monument 
to  the  man  who  successfully  constructi-d  and  operated  it.  I 
know  of  but  one  statue  erected  in  honor  of  ai  watir-works 
builder,  that  for  D'Arcy  at  Dijon,  France.  In  that  city 
grateful  people  have  erected  a  statue  and  dediralwl  a  park 
to  the  honor  of  the  water-works  builder.  Though  such 
special  cases  may  be  rare,  yet  in  every  community  where 
«  succes.nful  water  supply  has  been  obtained  and  operated, 
it  serves  as  a  monument  to  the  faithful  builder  and  oper- 
ator. 


Twenty  Years'  Filtration  Practice 
at  Albany,  N.Y. 
By  G.  E.  Willcomb 

Supervising  Chemist,  Division  of  Water  and  Sewage  Treatment, 
Albany,  X.  Y, 

DURING  the  22  years  of  operation  of  the  Albany  filters, 
four  distinct  epochs  are  clearly  marked:  (1)  The  slow 
sand  period  from  1899  to  1908;  (2)  double  filtration,  com- 
mencing with  1908;  (3)  the  introduction  of  chlorination  in 
1909  with  the  subsequent  tendency  towards  decreased  filter 
efficiency;  and  (4)  finally  the  employment  of  coagulation 
followed  by  the  by-passing  of  the  preliminary  filter  effluent 
around  the  slow  sand  units.  These  successive  steps,  from 
the  standpoint  of  pure  filtration,  might  be  considered  to  be 
retrogression;  but  when  looked  at  with  a  full  understanding 
of  the  conditions,  they  are  logical  enough. 

For  ten  years  the  plant  was  operated  as  a  slow  sand 
filter  and  furnished  approximately  two  thirds  of  the  water 
required  by  the  city.  In  1908  the  decision  was  made  to 
filter  enough  water  to  supply  the  entire  needs  of  the  city. 
Experiments  indicated  that  preliminary  filtration  would 
double  the  output  of  the  original  eight  slow  sand  filters  at 
a  minimum  of  exipense.  After  a  few  yeare  of  operation, 
organic  penetration  into  both  preliminary  and  slow  sand 
units  became  very  marked.  The  preliminary  filters  had  to 
begin  supplemental  washes  by  ejecting  all  sand  outside  the 
beds,  once  or  twice  a  year;  and  the  slow  sand  beds  had  to 
have  the  top  10  to  18  in.  of  the  sand  ejected  and  replaced 
every  other  year.  It  became  most  difficult  to  regulate  the 
beds  such  that  not  more  than  one  would  reach  a  4-ft.  loss 
of  head  at  one  time.  At  times  during  the  winter  months, 
six  filters  would  go  out  of  commission  at  a  time,  necessitat- 
ing taking  large  amounts  of  gravity  water  of  doubtful 
sanitary  quality  to  make  up  the  deficit.  With  the  introduc- 
tion of  chlorination  and  coagulation,  water  from  the  pre- 
liminary filters  became  available.  As  the  ultimate  capacity 
of  these  filters  was  approximately  40  m.g.d.  ample  water 
was  at  hand  at  all  times  for  by-passing. 

Before  the  resort  was  made  to  by-passing,  everything 
that  was  practicable  was  attempted  with  the  slow  sand  beds 
to  keep  the  sand  free  of  subsurface  clogging  and  the  filters 
in  operation.  The  beds  were  forked  once  a  year.  The 
Brooklyn  method  of  surface  washing  was  exipcrimented 
with.  The  Nichols  method  of  sand  washing  was  introduced. 
Varying  rates  were  tried  and  extra  heavy  scrapings  taken 
off.  But  all  of  these  efforts  failed  to  keep  the  beds  in  a 
normal  condition  until  finally  the  emergency  became  so 
acute  as  to  necessitate  by-passing  inime<liately. 

It  will  be  seen  that  what  really  has  happened,  has  been 
the  gradual  change  of  the  slow  sjind  process  into  the  rapid 
sand  type.  All  of  the  steps  have  been  logiral  ones  based  upon 
economy  and  expediency.  The  introduction  of  the  scrubber 
unita  became  the  potential  source  of  a  much  larger  supply 
of  water.  The  slow  sand  units,  due  to  r.uvside  conditions, 
eventually  became  unable  to  furnish  all  the  water  reciuired. 
The  preliminary  filters  steppe!  into  the  breach,  and  by 
means  of  coagulation  and  chlorination,  not  only  wore  able 
to  make  up  the  deficit,  but  were  also  capable  of  furnishing 
a  much  more  attractive  water  in  addition. 

As  to  the  future,  it  is  very  'likely  that  changes  will  be 
made  to  the  basin  and  to  the  rapid  filters  such  that  they 
will  become  typical  mechanical  filters.  This  can  bo 
accomplishiKl  at  a  reasonable  cost  and  then  the  money  now 
expended  for  labor  in  connection  with  the  operation  of  the 
slow  sand  filters  will  be  saved. 

Today,  after  nearly  2.3  years'  use,  the  physical  condition 
of  the  slow  sand  >plant  is  excellent  and  stands  as  a  monu- 
irent  to  its  designer. 
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The  Improved  Financial  Condition 
of  Water-Works 

By  Leonard  Metcalf 

Of  Metcalf  and  Eddy,  Consulting  Engineers,  Boston,  Mass. 

Data  have  been  submitted  to  this  association  at  previous 
conventions  to  show  the  effect  upon  the  expenses  and  net 
revenues  of  water-works  in  the  United  States,  of  the  higher 
costs  and  lesser  efficiencies  resulting  from  war  conditions. 
Data  for  the  years  1920  and  1921  considered  in  this  paper 
ai-e  based  on  the  records  of  about  45  plants,  both  publicly 
and  privately  owned,  serving  a  gross  population  of  9,000,000 
in  the  year  1920. 

The  records  indicate  that,  speaking  in  general  terms,  the 
water-works  of  the  country  are  past  the  period  of  acute 
distress  due  to  the  war,  and  that  their  revenues  available 
for   depreciation,   interest,   dividends   and    surplus,   are   ap- 


reached  so  high  a  plane  during  the  war  as  that  of  other 
materials,  and  the  fluctuations  here  were  much  less  marked 
than  in  th  ecase  of  cast-iron  pipe. 

Chlorination  Before  Filtration 

By  Norman  J.  Howard 


TO  FACILITATE  operating  conditions,  increase  output, 
and  reduce  operating  cost,  chlorination  before  filtration 
was  successfully  used  with  the  drifting-sand  filters  of  the 
water-works  of  Toronto,  Ont.,  during  the  past  year.  The 
chlorine  was  employed  merely  as  a  substitute  for  alum, 
leaving  disinfection  to  be  done  after  filtration. 

Increasing  water  pollution  at  Toronto  had  made  it  neces- 
sary to  raise  the  alumina  from  1  grain  per  Imperial  gallon, 
for  which  the  plant  was  designed,  to  as  much  as  2J  grains 


COST  OF  UNSKILLED  L.4B0R  AND  MATERIALS  TO  WATER-WORKS  IN  THE  UNITED  STATES,  1915-21 


Item 
Unskilled  labor,  cents  per  hour: 

(a)    Eastern  Group , . 

(6)    Central  Group .  , 

(c)    Southern  Group 

id)    Western  Group 


(c)    Average 

Cast-Iron  Pipe  per  2,0001b.,  appro 
6-in.  valves 


12-ii 


valv 


2-way  hydrants 

Coal  per  2,0001b.: 
(o)    Eastern  Gruup 
(6)     Central  Group 
(c)    Southern  Group 
(<0    Western  Group**, 


(e)    .\verage  of  Groups     .  , 
Fuel  oil,  cents  per  gal..  South 

West 

Alum,  per  lb. : 

(a)  Eastern  Group 

(b)  Central  Group 

(c)  Southern  Group 

(d)  Western  Group 


(e)    Average 

*  Range  $50. 60  to  $83. 50  per  ton. 

**  Small  number  makes  record  of  doubtftJ  valu 


Number 
Years 

Unit 

1919 

Per  1 

Cent.  Increase  Over  191 J 

1915 

1916 

1917 

1918 

1920 

1921 

1916 

1917 

1918 

1919 

1920 

1921 

15-18 

23  0 

26  7 

30.4 

40.2 

43.8 

52.5 

43.4 

16 

32 

75 

91 

178 

R7 

17-12 

21.7 

25  3 

26.9 

37.2 

36.8 

47.1 

40.9 

17 

24 

71 

70 

117 

88 

6-12 

17.9 

20  6 

24.5 

34.3 

34.4 

42  1 

35.7 

IS 

37 

92 

92 

135 

99 

7-  8 

27.0 

28.5 

31 

1.4 

4 

1.8 

46.4 

54.7 

53.5 

5 

16 

55 

72 

105 

98 

22.4 

25.3 

28.3 

38.4 

40.4 

50.0 

43.5 

13 

27 

71 

80 

123 

94 

17-44 

$24.23 

$30.70 

$51 

60 

$67 

74 

$69.20 

*76. 

53 

52 

30 

27 

113 

179 

184 

716 

116 

i:-40 

11.18 

12  64 

19 

H 

19 

n 

20  73 

74 

■II 

71 

91 

H 

71 

71 

85 

171 

96 

}-38 

34.78 

41  53 

6'> 

n 

6') 

02 

59.66 

68 

•)(! 

62 

13 

19 

88 

87 

72 

98 

79 

6-38 

26  69 

32.04 

43. 

13 

51. 

80 

47.16 

52. 

3U 

47. 

10 

20 

62 

94 

77 

96 

77 

13-15 

$2.98 

$3.80 

$5. 

96 

$6 

00 

$5  41 

7 

34 

5 

81 

27 

100 

Ifll 

82 

146 

95 

&-12 

2.41 

2.77 

3 

7S 

4 

53 

4.55 

S 

84 

5 

69 

15 

56 

88 

89 

142 

136 

7-12 

1.92 

2.01 

3. 

(»3 

3 

«9 

3  78 

5 

35 

4 

45 

5 

58 

107 

97 

179 

137 

5-  4 

3.97 

4.37 

6. 

31 

7 

,92 

4.70 

5. 

60 

5. 

29 

10 

59 

99 

18** 

41 

33 

$2.82 

$3.24 

$4. 

77 

$5. 

,57 

$4.61 

$6. 

22 

$5. 

43 

15 

69 

97 

63 

121 

92 

1-  3 

1.80 

1.80 

2 

00 

4 

78 

7 

35 

7 

93 

0 

11 

138 

30 

67 

1-  4 

1  38 

1.50 

2. 

57 

4. 

05 

4.09 

4. 

16 

4. 

16 

9 

86 

193 

197 

201 

201 

1.12 

1.72 

1 

48 

I 

45 

1  66 

1 

90 

1 

75 

54 

33 

79 

48 

69 

57 

.91 

.91 

1 

2i 

1 

50 

1.40 

7 

6,S 

1 

86 

I) 

37 

65 

54 

197 

104 

1.08 

1.38 

1. 

48 

1 

78 

1.56 

2 

17 

1 

81 

78 

37 

65 

44 

Ifll 

67 

1.14 

1.21 

1 

51 

1. 

53 

1.79 

1. 

U4 

2. 

23 

6 

32 

34 

57 

79 

96 

1.84       22       35       47       51 


proaching  what  would  have  constituted  a  noimal  basis 
vnder  pre-war  conditiotis,  but  they  have  not  yet  reached  the 
higher  level  con'esponding  to  post-war  conditions,  nor  have 
they  been  permitted  to  make  good  the  cumulative  losses  of 
the  war  period,  nor  has  it  been  possible  for  them  to  make 
the  deferred  betterments  to  meet  adequately  the  growing 
demands  of  the  service.  The  results  accomplished  have 
been  attained  in  part  by  increasing  the  rates  charged 
customers,  in  part  by  natural  growth,  in  part  by  increasing 
efficiency  and  decreasing  cost  of  operation  as  the  effects  of 
the  war  have  been  gradually  overcome,  and  in  part  by 
deferred  maintenance  and  deferred  betterments,  and  an 
undesirable  reduction  in  margins  of  safety. 

The  accompanying  table  shows  the  cost  of  unskilled  labor 
and  of  materials  used  in  the  constiniction,  maintenance  and 
operation  of  water-works  from  1915  to  1921.  The  cost  of 
contract  labor,  such  as  ordinarily  used  in  construction,  was 
of  course  much  higher  during  the  war  period  than  that  of 
the  permanently  employed  labor  used  in  maintenance  and 
operation.  It  is  to  be  .borne  in  mind,  too,  that  the  maximum 
reduction  in  efficiency  was  probably  at  least  50  per  cent  at 
the  peak  or  worst  period. 

*     *     * 

Cast-Iron  Pipe  Prices — Two  years  ago,  prices  of  cast-iron 
pipe  were  practically  three  times  normal  pre-war  prices. 
In  1920  they  rose  somewhat  further.  The  averag  for  1921 
was  a  little  more  than  twice  pre-war  prices,  and  at  the 
present  time  the  price  is  probably  a  little  less  than  t^vice 
that  which  prevailed  before  the  war.  It  appears  to  be 
abnormally  high  still  and  out  of  line  with  pig-iron  and 
steel  prices  and  with  the  price  le.vel  of  other  manufactured 
products  as  well  as  of  labor,  seriously  retarding  the  better- 
ment of  water  works.     Valves  and  hydrant  prices  never 


at  times.  The  water  contains  little  turbidity  except  at 
storm  periods,  at  which  times  alum  was  employed  in  1921. 
Bacterial  results  with  chlorination  before  filtration  com- 
pared with  those  given  by  alum,  making  allowance  for  the 
fact  that  when  alumi  was  used  the  water  was  at  its  worst 
stages,  show  that  pre-chlorination  was  more  efficient  than 
alum  treatment.  In  1920,  when  alum  only  was  used  before 
filtration,  the  cost  for  chemicals  was  ?60,963.  In  1921, 
alum,  for  use  only  when  the  water  was  turbid,  cost  $18,155; 
chlorme,  $2,343;  extra  labor,  $5,975;  total,  $26,473,  or  a 
saving  of  $34,489.  To  this  should  be  added  a  saving  in  filtet 
men  on  other  work  when  not  chlorinating,  the  two  making 
wash  water  and  also  a  credit  for  the  use  of  the  extra  chlorine 
some  $5,000,  or  a  total  of  $35,490  from  prechlorination.  No 
trouble  was  experienced  from  tastes  and  odors  due  to 
prechlorination. 

*     *■    * 

Tastes  and  Odors  and  Other  Papers 
on  Quality  of  Water 

Chlorination  Control  By  Excess  Chlorine  Method — Recent 
New  York  City  practice  in  controlling  the  amount  of 
chlorine  iised  was  reviewed  by  Dr.  Frank  E.  Hale,  New 
York  City.  In  July,  1921,  the  Wolman  excess-chlorine  [or 
residual  chlorine]  method  was  adopted.  Since  then,  B.  Coli 
have  been  absent  at  all  four  of  the  city's  main  chlorination 
plants  except  for  two  determinations.  The  average  dosage 
was  increased  from  0.08  to  0.27,  taking  periods  of  about 
24  weeks  each  before  and  after  the  change.  The  additional 
cost  of  chlorine  for  treating  some  650  m.g.d.  was  about 
$30,000.  The  increased  dosage  requires  increased  care  to 
prevent  tastes  and  odors.     It  is  possible  that  chlorine  will 
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be  substituted  for  copper  sulphate  to  prevent  trouble  from 
algae  growths.  The  excess  chlorine  seemed  to  have  no 
marked  effect  on  the  typhoid  curve  in  1921  but  for  the  first 
quarter  of  1922  there  was  a  drop  compared  with  1921  which 
may  be  due  at  least  in  part  to  increased  activities  of  the 
health  department  as  regards  oysters,  food  handlers  and  the 
retest  of  persons  who  have  had  typhoid  fever.  In  1921, 
24  new  typhoid  carriers  were  found,  as  compared  with  3  or 
4  for  earlier  years. 

Recent  Chlorination  Developments — The  outstanding  fea- 
ture of  the  year  in  this  field,  said  W.  J.  Orchard,  of  Wallace 
&  Tiernan,  was  the  control  of  Synura  and  other  taste  pro- 
ducing organisms  in  the  New  York  water  supply  by  the 
excess-chlorine  method.  [This  was  also  touched  upon  by 
Dr.  Hale  and  reviewed  by  W.  W.  Brush  in  a  separate 
paper.]  Recently  chlorine  has  been  used  at  Champaign  and 
one  or  two  other  places  to  control  chenothrix.  In  the  past 
two  years  injectors  have  been  installed  in  a  number  of 
instances  for  intr  ducing  chlorine  to  water  under  pressure — 
notably  at  the  Chicago  water-works.  These  has  been  suc- 
cessful where  the  chlorine  pressure  was  three  times  that  of 
the  water.  Swimming  pool  disinfection  with  chlorine  is 
rapidly  increasing. 

Water  Softening  by  Base  Exchange — Experimental  data 
from  a  laboratory  study  of  the  various  zeolites  on  the  market 
were  reported  by  Dr.  Edward  Bartow  and  Gerald  C.  Baker, 
In  the  discussion,  point  was  made  of  the  fact  that  the 
nominal  zero  hardness  is  really  3  to  5  p. p.m. 

Effect  of  Oil  Refinery  Wastes  on  East  Chicago  Filters — 
H.  E.  Jordan  said  that  at  both  East  Chicago  and  Whiting, 
oil  refineries  discharge  large  quantities  of  oil  wastes  into 
Lake  Michigan.  In  summer,  little  odor  is  caused,  but  the 
odor  increases  with  cold  weather  and  is  at  its  worst  when 
ice  forms.  Five  bills  for  the  control  of  oil  waste  discharges 
are  now  before  Congress;  also  a  bill  or  resolution  providing 
for  an  international  investigation  of  the  subject.  The 
matter  is  of  enough  importance  to  be  taken  up  by  the  gov- 
ernment in  connection  with  rivers  and  harbors.  A  member 
from  Chester,  Pa.,  reported  that  experiments  on  the  removal 
of  oil  odors  by  nozzle  aeration  are  proposed  there.  Paul 
Hansen  stated  that  small-scale  experiments  with  Spraco 
nozzles  had  shown  considerable  removal  of  oil  odors. 

Tastes  and  Odors  from  Organic  Matters — Studies  of  the 
river  supplies  of  Cincinnati,  Columbus  and  Toledo,  Ohio, 
from  the  viewpoint  of  odors  caused  by  the  decomposition 
and  putrefaction  of  organic  matters,  were  summarized  by 
F.  H.  Waring,  of  the  Engineering  Division  of  the  Ohio 
Department  of  Health.  A  rise  in  the  Ohio  River  at  the 
Cincinnati  intake  is  likely  to  be  followed  by  tastes  and 
odors  but  there  have  been  few  complaints  from  this  cause. 
There  is  a  close  relation  between  river  stage,  turbidity  and 
oxygen  consumed,  all  of  which  go  up,  while  dissolved  oxygen 
falls.  At  Columbus,  tastes  and  odors  generally  go  up  and 
down  with  the  Scioto  River  stapes,  but  rarely  is  there  an 
accompanying  disagreeable  taste  from  decomposition — per- 
haps because  of  storage  and  aeration.  Lately  the  alum  dose 
has  been  increased  in  flood  time  to  control  the  earthy  taste 
in  the  Columbus  water.  The  Maumee  River  supply  of 
Toledo  has  given  much  trouble  from  tastes  and  odors  and 
has  been  the  subject  of  several  expert  reports  from  l!tl2 
on.  Conditions  are  particularly  bad  when  the  river  is  low 
and  icebound.  Aeration  has  been  advised  but  not  adopted. 
Apparently  both  aeration  and  coagulation  are  needed — the 
latter  to  remove  organic  matter. 

Discussion:  Charles  P.  Hoover,  Columbus,  Ohio,  said 
there  have  been  four  floods  in  the  Scioto  River  since  Jan.  1. 
Exces.H-alum,  once  at  the  rate  of  12  grain.t  a  gallon,  has 
been  u.sed  to  get  a  "white"  water  without  an  earthy  tast«. 
fi.  E.  Willcomb,  Albany,  N.  Y.,  .stated  that  although  the 
Hudson  River  above  the  Albany  intake  r<r<'ivps  the  sewage 
from  300,000  people,  125,000  of  whom  arc  only  ten  miles 
distant,  yet  there  has  never  been  a  characteristic  sewage 
odor  in  the  slow  sand  filter  eflfluent.  Prof.  C.  G.  Hyde,  of 
Berkeley,  Cal.,  remarked  that  practically  all  the  reservoirs 
below  6,000  ft.  elevation  in  California  sometimes  have  algae 
growths  and  require  treatment.  Algae  control  is  of  great 
importance  in  climates  like  California. 


Topical  Discussions  and  Other  Features 
of  Superintendents'  Day 

TWENTY-TWO  subjects  for  topical  discussion,  some 
with  a  number  of  sub-heads  and  other  suggestions, 
were  sent  to  members  prior  to  the  convention  and  given  space 
on  the  program  for  Superintendents'  Day.  Half  or  more  of 
these  brought  no  response  and  some  of  the  others  little  or 
nothing  of  significance.  As  usual,  substitutes  for  lead  as 
a  jointing  material  resulted  in  a  spirited  discussion,  chiefly 
on  leadite  and  for  the  most  part  favorable  to  that  material, 
both  as  to  tightness  and  money  saved. 

Much  interest  was  shown  in  a  special  seal  designed  to 
prevent  tampering  with  water  meters  but  not  always 
proof  against  water  thieves,  at  least  in  New  York  City. 
The  seal  is  made  by  the  International  Seal  &  Nut  Co.  As 
to  who  should  pay  for  service  connections,  there  were  some 
strong  expressions  of  opinion  that  not  only  the  service  all 
the  way  to  the  meter  but  also  the  meter  should  be  put  in 
place  and  paid  for  by  the  water  department  or  company. 
The  disinfection  of  new  water  mains  before  being  put  into 
use  seemed  to  be  considered  as  standard  practice,  or  one 
that  .should  be  made  such.  W.  W.  Brush  said  this  has 
been  done  in  New  York  City  for  10  or  15  years  past.  Chlo- 
ride of  lime  at  about  double  the  usual  rate  for  ordinary 
water  chlorination  is  introduced  in  the  new  pipe.  After  the 
water  has  been  blovim  out,  the  pipe  is  refilled  and  the  water 
tested.    If  coli  are  found,  the  disinfection  is  repeated. 

Water  Chlorination  Control  in  Virginia — The  use  of  a 
simple  outfit  for  making  the  orthotolidine  test  for  chlorine 
was  demonstrated  by  L.  N.  Enslow,  of  the  Virginia  State 
Board  of  Health.  The  outfits  are  mailed  to  water-works 
needing  them.  They  include  standard  color  solutions  to 
indicate  0.2  and  0.8  doses  of  chlorine;  a  bottle  of  orthotoli- 
dine; an  empty  bottle  for  the  water  to  be  tested;  a  dropper; 
and  directions  for  use. 

Cause  of  Failure  m  Cast-Iron  Pipe — F.  A.  Mclnnes,  Bos- 
ton, stated  that  of  19  failures  in  16  to  48-in.  cast-iron  pipe 
in  Boston  during  the  past  12  years,  9  were  due  to  settle- 
ment at  points  of  unyielding  supports  introduced  after  the 
pipe  was  laid;  3  to  blasting;  2  each  to  freezing  and  bad 
ground;  1  to  imperfections;  and  2  unexplained. 

Maintenance  and  Shop  Equipment  at  Rochester — George 
E.  Cripps,  superintendent  of  water-works  repairs  at  Roch- 
ester, N.  Y.,  recounted  some  of  his  experiences  of  the  past 
38  years.  From  small  and  crude  equipment,  the  city  has 
advanced  to  26  automobiles  and  trucks  and  a  large  meter 
and  general  repair  shop.  A  boiler  mounted  on  a  truck  has 
proved  very  useful  in  thawing  away  snow  and  ice  over 
gate  boxes  and  in  assisting  the  fire  department  in  cold 
weather.  A  valve-opening  and  -closing  machine,  mounted 
on  a  truck,  saves  time  and  money.  One  piece  of  shop  equip- 
ment is  a  home-made  device  for  holding  and  welding  hy- 
drants broken  by  automobiles.  Acetylene  burners  are  used 
for  cutting  large  mains. 

Purification  of  Water  for  Industrial  Purposes  —  A  de- 
tailed review  of  water  treatment  for  a  variety  of  industrial 
purposes  was  presented  by  S.  T.  Powell,  of  Baltimore.  The 
Consolidated  Gas,  Electric  Light  &  Power  Co.  of  the  city 
named  has  installed  settling  basins  and  filters  to  treat 
water  for  its  boilers — or  rather  for  the  10  per  cent  of 
"make  up"  water  required  to  supply  the  loss  in  condensa- 
tion and  re-u.se.  Water  softening  is  on  the  increase.  Zeo- 
lite, first  used  for  laundry  waters,  is  coming  into  use  for 
power  plants,  but  it  cannot  be  u.scd  for  turbid  waters  or 
for  very  hard  waters  unless  they  are  previously  treated. 
Degassing  to  prevent  corrosion  is  receiving  attention.  Rob- 
ert S.  Weston,  in  commenting  on  this  paper,  expressed  the 
opinion  that  it  was  unequalled  in  our  language.  A  separate 
paper  on  zeolite  for  water  softening  was  read  by  A.  S. 
Behrman,  who  also  reviewed  the  use  of  lime  and  soda-ash 
as  an  alternative.  The  latter  has  the  advantage  of  not  re- 
quiring removal  of  turbidity  and  of  causiiiL'  I<'sr  loss  of  head. 

Turbf>-Crntrifuoal  Pumps — Richard  Waller  presented  a 
paper  in  which  he  expressed  the  belief  that  money  would 
be  saved  if  75  per  wnt  of  the  triple-expansion  pumps  were 
replaced  by  turbo-centrifugal.  He  thought  the  life  of  th^ 
latter  had  been  overestimated. 
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Reports  of  Council  on  Standardization  and 
Some  of  its  Sub-Committees 

Council  on  Standardization — The  committee  expects  each 
of  its  17  sub-committees  to  submit  to  it  a  quarterly  report. 
It  is  intended  that  such  parts  of  these  reports  as  are 
approved  by  the  council  will  be  summarized  in  the  Journal. 
A  committee  on  steel  pipe  has  been  formed.  Eight  com- 
mittees submit  progress  reports  to  the  1922  convention. — - 
George  W.  Fuller,  chairman. 

Industrial  Wastes  in  Relation  to  Water  Supply — Ques- 
tionnaires have  enabled  the  committee  to  make  a  list  of  248 
water  supplies,  located  in  25  states  and  provinces,  affected 
by  industrial  wastes.  The  chief  causes  of  pollution  are: 
Coal  mining  (washery  and  acid  mine  drainage),  107;  coal 
distillation  (gas  and  coke  making),  48;  metal  pickling  and 
galvanizing",  14;  chemical  (acid  wastes),  9;  oil  wells,  9; 
pulp  mills,  9;  oil  refining  (oil  wastes),  7;  tanneries,  7; 
sawmills  (sawdust),  6.  Methods  of  attacking  the  various 
wastes  are:  (1)  treating  the  polluted  water;  (2)  treating 
the  wastes  before  discharge  (3)  eliminating  the  wastes  from 
sources  of  water  supply.  Conti'ol,  by  reasonable  methods, 
should  be  vested  in  state  boards  of  health,  provided  with 
ample  authority  and  with  adequate  appropriations  for  field 
and  laboratory  work.  In  many  states  existing  policies  should 
be  broadened.  The  Federal  Government  should  assist  in  the 
case  of  interstate  and  widespread  problems — Almon  L. 
Fales,  chairman. 

Watershed  Protection  —  [Portions  only  of  conclusions 
undei"  ten  heads].  The  committee  as  a  whole  is  of  the 
opinion  that  it  is  hopeless  to  undertake  a  standardization 
of  the  basic  (watershed  protection)  law  in  the  several  states, 
although  it  has  been  brought  home  to  more  than  one  memi- 
ber  that  this  variation  in  fundamental  legislation  has 
worked,  and  probably  will  in  the  future,  to  the  disadvantage 
of  public  water  supplies. 

Under  water-borne  diseases,  the  committee  is  in  agree- 
ment that  for  populated  watersheds  the  usual  precautions 
taken  by  health  authorities  for  the  control  of  sources  of 
infection  may  properly  be  supplemented  by  additional  safe- 
guards, to  be  undertaken  by  the  water-works  management, 
in  the  direction  of  early  identification  of  the  diseases, 
through  disinfection  during  illness  and  convalescence  and 
a  "follow  up"  designed  to  keep  track  of  such  cases  as  may 
develop  into  carriers. 

Except  where  the  supply  is  drawn  from  a  river  of  some 
size  the  committee  membership  is  in  general  agreement 
that  ownership  of  marginal  strips  about  reservoirs  and 
along  principal  streams,  paiticularly  in  the  vicinity  of  the 
intake,  is  desirable  as  one  of  the  means  of  maintaining  a 
safe  water  supply,  even  though  such  marginal  areas  are 
relatively  so  small  that  the  waters  may  not  be  safely  used 
without  purification.  Such  areas  should  be  at  least  sufficient 
to  preclude  bathing,  boating,  fishing  and  ice  cutting  in  the 
vicinity  of  the  intake  and,  dependng  upon  relative  costs 
of  land  and  purification,  such  areas  should  be  extended 
to  the  utmost  that  the  economics  of  the  particular  case 
warrant. 

Tne  crux  of  the  whole  matter  of  watershed  protection 
is  so  to  operate  and  maintain  the  entire  collecting  system 
that  the  amount  of  pollution  reaching  the  reservoir,  or 
reservoirs,  is  reduced  to  a  minimum,  thereby  lessening  to 
the  utmost  the  load  to  be  carried  by  that  great  purifying 
agent — storage.  When  success  attends  this  undertaking, 
even  under  adverse  climatic  and  stream  flow  conditions, 
the  pi'oblem  of  a  clean  surface  water  has  been  solved. 
When,  under  these  adverse  conditions,  doubt  exists  as  to  the 
outcome,  the  practices  here  outlined  should  be  supplemented, 
npt  supplanted,  by  an  appropriate  purification  process. — 
Theodore  De  L.  Coffin,  chairman. 

Standard  Form  of  Contract — The  committee  submits  for 
printing  in  the  Journal  and  for  discussion  a  universal 
agreement  (already  printed  by  other  societies),  for  use  with 
a  few  verbal  changes,  for  any  kind  of  construction  contract 
having  a  provision  for  arbitration — the  particular  form 
submitted   having  been   adapted   to  railway   construction. 


This  form  has  resulted  from  conferences  of  representatives 
of  the  American  Institute  of  Architects,  American  Railway 
Engineering  Association,  Associated  General  Contractors, 
American  Society  of  Civil  Egineers,  Engineering  Council, 
and  other  organizations,  including  the  American  Water 
Works  Association,  with  the  co-operation  of  Herbert 
Hoover,  Secretary  of  the  Interior.  No  attempt  has  yet  been 
made  to  prepare  a  universal  form  of  agreement  for  water- 
works or  any  other  public  works'  contracts. — J.  Waldo 
Smith,  chairman;  John  M.  Goodell,  secretary. 

Standa7-d  Specifications  for  Cast-Iron  Pipe — No  decision 
has  been  made  as  to  adopting  uniform  outside  diameters, 
a  point  on  which  the  users  are  about  evenly  divided  while 
the  manufacturers  are  against  the  proposal.  If  centrif- 
ugally-cast  pipe  becomes  a  commercial  success,  as  now  seems 
likely,  then  the  change  may  come.  The  event  of  the  year 
was  the  report  of  Dr.  Richard  Moldenke  on  test  pieces  and 
other  matters.  Dr.  Moldenke  opposes  chemical  require- 
ments, except  as  to  sulphur.  The  committee  has  reached 
no  conclusion  on  this  subject  but  it  is  not  improbable  that 
it  will  follow  Dr.  Moldenke.  The  manufacturers  have 
agreed  to  finance  additional  studies  by  Dr.  Moldenke.  Due 
to  lack  of  funds  for  the  purpose,  no  progress  has  been 
made  in  the  study  of  pipe  coatings.  —  F.  A.  Barbour, 
chairman. 

Physical  Staiidards  for  Distribution  Systems — Progi'ess 
has  been  made  on  terminology.  Little  has  been  done  on 
hydraulics  and  economics  of  the  subject.  The  major  func- 
tion of  the  committee  will  probably  be  to  collect  and  classify 
data.  Feeder  mains,  secondary  feeders,  and  distributors 
are  suggested  as  terms  for  the  main  pipe  system — G.  Gale 
Dixon,  chairman.  Discussion:  Allen  Hagen  suggested  that 
for  "distributors"  the  committee  substitute  "reticulation" — 
the  generally  used  and  self-explanatory  British  term. 

Slides  in  Meter  Schedides — The  committee  submits  the 
tentative  recommendation  that  the  American  Water  Works 
Association  adopt  the  three-step  plan  adopted  a  few  years 
ago  by  the  New  England  Water  Works  Association,  but 
with  the  optional  addition  of  a  special  rate  for  very  large 
quantities.  The  service  charge  principle  should  also  be 
endorsed.  A  broadening  of  the  scope  of  the  committee  to 
include  all  phases  of  meter  rates  is  also  advised.  The  com- 
mittee secured  co-operative  representation  from  the  New 
England  Association  and  in  addition  obtained  the  views  of 
every  member  of  the  fomier  New  England  Committee  (of 
which  Mr.  Hazen  was  chairman).  Under  the  slide  plan  now 
proposed,  meter  charge  steps  would  be  (1)  the  first  25,000, 
(2)  the  next  225,000,  and  (3)  all  in  excess  of  250,000  gal. 
a  month;  and  where  a  special  rate  was  charged  it  would 
be  for  very  large  consumption  only,  the  suggested  figure 
being  for  all  in  excess  of  2,500,000  gal.  per  month.  All 
these  charges  are  in  addition  to  a  minimum  charge  based  on 
the  size  of  meter  used. 

The  three  steps  or  slides  already  given  provide  for  what 
are  termed  domestic,  intermediate  and  wholesale  or  manu- 
facturing rates.  Nothing  in  the  report  should  be  considered 
as  adverse  to  a  no-slide  or  uniform  meter  rate,  combined 
with  a  meter  or  service  charge,  where  conditions  are  favor- 
able. A  uniform  rate  would  be  logical  where  the  cost  of 
water  mains  are  assessed  against  abutting  property  owners. 

The  committee  finds  that  the  New  England  three-step 
plan  (or  a  similar  two-  or  four-step  plan),  is  already  used 
by  the  Spring  Valley  Water  Co.,  and  the  East  Bay  City 
Water  Co.,  California;  the  Hackensack  Water  Co.,  and  a 
number  of  other  companies  and  cities. — Allen  Hazen,  chair- 
man; Isaac  A.  Walker,  secretary. 

Abstracts — A  corps  of  19  abstractors  has  been  formed, 
with  Frank  Hanna,  chemist  filtration  plant,  Toronto,  Ont., 
as  abstractor-in-chief.  More  absti'actors  are  needed.  About 
75  publications  have  been  selected  for  abstract.  Co-opera- 
tion with  the  American  Chemical  Society  has  been  arranged 
for.  In  the  January  and  March  issues  of  the  Journal  there 
were  published  78  abstracts,  filling  19  pages. — Almon  L. 
Fales,  chairman. 

Standard  Methods  of  Water  Analyses — Different  elements 
ef  the  existing  standards  of  the  American  Public  Health 
Association  have  been  assigned  to  sub-committees  for  study. 
These  include  some  matters  previously  in  dispute  and  some 


l\ 


May  25,  1922 


ENGINEERING     NEWS-RECORD 


883 


new  points.  The  committee  proposes  to  add  to  the  procedure 
for  each  determination  a  brief  discussion  of  its  si^ificance. 
Unfortunately  it  has  not  yet  been  possible  to  effect  co-oper- 
ation with  the  similar  committee  of  the  American  Public 
Health  Association. — J.  J.  Hinman,  chairman. 

Discussion:  Allen  Haze,  chairman  of  the  Chemical  and 
Bacteriological  Section  (before  which  this  report  and  the 
one  on  colloids  was  presented)  said  that  when  the  revisions 
and  additions  to  the  existing  A.  P.  H.  A.  standards  have 
been  completed  he  felt  that  co-operation  could  be  secured 
since  the  original  A.  P.  H.  A.  committee  was  composed 
largely  of  members  of  the  waterworks  association.  A  show 
of  hands  indicated  that  a  majority  of  those  in  attendance 
(about  75  at  the  Chemical  and  Bacteriological  Section  were 
members  of  the  American  Public  Health  Association. 

Colloidal  Chemistry  in  Relatioti  to  Wafer  Purification — 
The  committee  has  collected  and  compiled  data  on  hydrogen- 
ion  determinations  from  many  laboratories.  The  usefulness 
of  this  determination  seems  to  be  greater  with  soft  than 
with  hard  water.s.  A  definite  appraisal  of  the  method 
cannot  yet  be  made.  Laboratories  are  requested  to  send 
the  committee  all  available  hydrogen-ion  determinations, 
no  matter  how  meager. — Robert  S.  Weston,  chairman. 


Letters  to  the  Editor 


Thi*  department  aintM  to  be  a  forum  for  the  discuf 
tion  of  the  views  of  engineer*  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  ashed  to  make 
their  letters  short. 


From  an  Engineer's  Wife 

Sir — I  am  not  a  wTiter,  but  I  am  a  civil  engineer's  wife 
and  take  a  great  interest  in  the  profession.  My  husband 
takes  Engineeiing  News-Reiord  and  we  find  it  very  helpful 
and  instructive  to  him  as  well  as  interesting  to  us  both. 
For  myself  I  think  engineering  is  a  profession  that  should 
be  classed  among  the  greatest  of  professions,  but  from  close 
observations  am  forced  to  the  conclusion  that  in  the  eyes 
of  the  general  public  it  is  not  appreciated  as  it  should  be. 

The  question  is,  why?  Is  this  not  a  very  good  reason: 
Every  Tom,  Dick  and  Harry  that  can  purchase  a  pair  of 
khaki  trousers,  puttees,  and  carry  a  transit  on  his  shoulder 
•:alls  himself  a  civil  engineer?  Here  are  a  few  instances  in 
my  home  town.  In  one  of  our  local  papers  a  few  days  ago 
appeared  this  personal:  "Mr.  So  &  So,  civil  engineer,  left 
this  morning  for  his  vacation."  Now  to  my  personal  knowl- 
edge this  man  carried  a  chain  and  drove  stakes  on  an  engi- 
neering party  for  six  months  or  a  year;  previous  to  this  he 
was  a  street  car  conductor.  Another  man  whom  I  know  per- 
sonally is  listed  in  the  City  Directory  as  a  civil  engineer  and 
posing  as  such  before  the  public,  when  he  has  no  more  idea 
of  the  principals  of  engineering  than  my  three-year-old  boy. 
True  he  can  wear  puttees,  carry  a  transit  and  set  it  up  and 
that  is  about  all. 

Is  this  fair  to  the  profession?  How  much  does  the  world 
owf  to  engineers  ?  In  the  World  War  who  were  braver  or 
did  more  to  hasten  victory?  The  formation  of  engineering 
iocieties  is  a  great  step  in  the  right  direction 

An  Engineer's  Wife. 


Map  Scales  in  Practice 
Sir— In  regard  to  the  scales  of  the  U.  S.  Geological 
Survey  topographical  maps,  although  there  appear*  no  good 
reaaon  for  the  adoption  of  that  of  1 :62,r>00,  or  multiples  of 
that  scale,  it  would  seem  evident  that  the  scale  now  in  use, 
•o  closely  representing  one  mile  (or  its  multipLfl  to  the  inch 
angwern  well  for  the  non-technical  or  layman  user,  and  that 
others  who  use  the  maps  are  very  largely  those  of  the  en- 
gineering profess  on  who  make  use  of  them  for  water  power, 
water  supply,  irrigation,  highway,  railroad  and  other  pur- 
poses.    All  of  the  maps  are  necessarily  on  too  small  scale 


to  take  the  place  of  careful  surveys  where  extreme  accuracy 
is  required. 

For  the  determination  of  watershed  areas  the  maps  are 
generally  sufficiently  accurate  for  all  practical  pui-poses,  ex- 
cept that  on  small  watersheds  it  is  necessary  to  correct  the 
maps  for  errors  that  would  be  immaterial  on  larger  areas. 
Using  the  scale  of  one  inch  to  one  mile  on  the  maps  engraved 
to  a  scale  of  1:62,500  requires,  for  greater  accuracy,  a  deduc- 
tion of  about  lA  per  cent  for  lineal  measurements  and  about 
3  per  cent  for  areas.  The  results  then  will  be  as  close  as  it 
is  possible  to  work  from  a  map  approaching  that  small  scale, 
and  especially  since  these  maps  are  subject  to  the  variable 
error  due  to  shrinkage.  It  is  well  known  that  old  maps  show 
a  very  marked  error  by  shrinking,  and  hence  it  would  appear 
that  the  present  maps  should  read  "Scale  1:62,500  approxi- 
mately," then,  with  the  accurately  drawn  graphical  scales  in 
miles  and  kilometers,  anyone  would  be  able  to  wnrk  most 
accurately  from  the  maps  regardless  of  their  age. 

Without  doubt,  engineers  would  prefer  the  inch-to-tlie- 
mile  scale,  and  if  the  cost  of  the  change  would  not  exceed 
$100,000,  as  stated  by  F.  E.  Bonner  in  your  issue  of  April  6 
to  be  a  fair  estimate,  the  change  would  probably  meet  tl»j 
approval  of  a  very  large  majority  of  all  kinds  of  users  of 
the  maps,  although  for  reduction  to  lineal  feet  there  would 
be  no  advantage  in  multiplying  inches  of  map  by  5280  over 
inches  by  5208,  as  at  present. 

It  is  probable  that  the  compilers  of  automobile  route  books 
use  these  maps  to  determine  distances  between  different 
points  and  very  likely  assume  the  maps  are  on  a  scale  of  one 
inch  to  the  mile,  and,  if  so,  with  the  maps  on  that  scale,  the 
distances  in  the  route  books  would  be  more  accurate. 

It  does  not  seem  advisable  to  consider  a  change  to  the 
metric  system.  The  great  value  of  the  maps  is  that  they  are 
contoured.  The  changing  of  their  horizontal  projection  by 
photolithographic  process  to  a  metrical  scale  would  leave  the 
contours  referred  to  sea  level,  so  that  thei'e  would  be  con- 
fusion in  that  respect.  To  change  the  contour  lines  to  the 
metric  system  would  be  so  expensive  as  to  be  impracticable. 
Rochester,  N.  Y.,  Charles  C.  Hopkins, 

May  18.  Consulting  Engineer. 


Lost  Time  in  Paving  Work 

Sir — The  article  by  H.  K.  Davis  in  Engineering  News- 
Record,  May  4,  p.  720,  brings  out  particularly  the  following 
facts : 

1.  "In  ninety-six  working  days  work  was  done  on  only 
seventy-four  days,  and  only  fifty-five  full  days  were 
worked." 

2.  "If  there  had  been  no  delays  the  whole  season's  work 
could  have  been  done  in  two  and  one-half  months.]"  (in 
other  words,  work  was  carried  on  intermittently  and  when 
work  was  going  on  it  was  not  always  with  full  capacity). 

These  facts  do  not  apply  to  concrete  pavement  con- 
struction alone.  The  condition  is  the  same  with  every  kind 
of  paving  work.  Perhaps  in  some  types,  like  asphaltic 
pavements,  other  elements  enter  in  which  make  the  situa- 
tion worse.  I  venture  the  statement  (based  on  twenty 
years'  experience)  that  there  is  not  a  single  asphalt  paving 
plant  operating  in  any  large  city  of  the  United  States  that 
could  not  finish  the  work  done  by  it  in  any  year  in  less  than 
ninety  days,  if  the  plant  was  working  continuously  and 
working  to  full  capacity. 

Such  .«tatements  make  the  reader  who  is  interested  in 
paving,  either  as  contractor,  taxpayer,  or  engineer,  sit  up 
and  take  notice.  Delay  and  loss  of  time  mean  larger  over- 
head charges  and  the  profit  to  the  contractor  either  is  not 
as  much  as  it  could  be  or  the  taxpayer  is  paying  more 
for  the  paving  than  he  .should  pay. 

The  facts  stated  in  the  article  suggest  the  question: 
What  can  be  done?  Is  there  no  way  of  doing  away  en- 
tirely or  at  least,  partly  with  these  handicaps?  The  ques- 
tion needs  serious  consideration.  It's  answer  requires  the 
co-operation  of  contractors  and  engineers. 

0.  G.  Hexjhinian. 
Brooklyn.  N.  Y..  May  9, 
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News  of  the  Week 


J.  Waldo  Smith  Resigns  as 
Catskill  Aqueduct  Chief 

Terminates   17  Years  Service  as  Engi- 
neering Head  of  New  York  Board 
of  Water  Supply 

After  a  continuous  service  of  17 
years,  during  which  New  York  City's 
100-mile  Catskill  aqueduct  was  de- 
signed, consti-ucted  and  placed  m  oper- 
ation, J.  Waldo  Smith  has  resigned  as 
chief  engineer  of  the  Board  of  Water 
Supply  in  order,  as  he  expresses  it  m 
his  letter  of  May  15  to  the  board,  "to 
lay  aside  some  of  the  responsibilities 
that  have  been  carried  for  many  years 
and  to  serve  in  another  capacity."  Mr. 
Smith  will  continue  his  connection  with 
the  Board  of  Water  Supply  as  consult- 
ing engineer,  and  upon  his  recom- 
mendation Thaddeus  Merriman,  deputy 
chief,  will  succeed  him  June  1  as 
chief  engineer.  "I  would  not  think  of 
taking  this  step,"  said  M!i-.  Smith  in  his 
letter  of  resignation,  "if  there  were  not 
others  entirely  familiar  with  the  work, 
having  a  length  of  service  nearly  equal 
to  my  own '  who,  by  experience  and 
ability,  are  capable  of  directing  the 
work  and  unless  I  had  a  firm  belief  that 
I  could  be  more  helpful  in  an  advisory 
position  where  I  can  have  a  better  per- 
spective of  the  future." 

His  Early  Work 

While  the  Catskill  work  has  been  the 
outstanding  feature  of  Mr.  Smith's  pro- 
fessional career  he  has  had  a  long  and 
varied  experience  in  water  supply  and 
hvdraulic  work  in  the  New  England 
States  and  particularly  in  New  Jersey. 
He  was  born  in  Lincoln,  Mass.,  in  1861 
and  was  graduated  from  the  Massachu- 
setts Institute  of  Technology  in  1887. 
After  a  period  as  assistant  to  Hiram 
F.  Mills,  in  Boston,  Hamilton  Smith, 
Jr.,  and  Clemens  Herschel,  in  Holyoke 
he  became  in  1890  resident  engineer  for 
the  East  Jersey  Water  Co.  on  the  con- 
struction of  dams,  reservoirs  and  ex- 
periments on  gates  and  48-in.  Venturi 
meters.  In  1897  he  was  appointed  en- 
gineer and  superintendent  of  the 
Passaic  Water  Co.  of  Paterson,  N.  J. 
and  also  of  the  Montclair  Water  Co. 
and  under  his  direction  the  well-known 
filtration  plant  at  Little  Falls,  N.  J. 
was  designed  and  built.  At  that  tune 
it  was  the  largest  in  the  United  States. 
M>-.  Smith  undertook  larger  respon- 
sibilities in  1903  when  he  was  appointed 
chief  engineer  of  the  Croton  Aqueduct 
Commission,  New  York  City,  and  dur- 
ing his  tenure  of  that  office  such  well 
kno^vn  structures  as  the  Croton  Dam, 
the  Cross  River  Dam,  and  the  Jerome 
Park  reservoir  were  constructed. 

When  the  Board  of  Water  Supply  of 
the  City  of  New  York  was  organized  in 
1905  by  Mayor  McClellan  to  administer 
the  great  Catskill  water  project,  Mr. 
Smith  was  appointed  chief  engineer  and 
he  has  served  in  that  capacity  con- 
tinuously to  date.  A  detailed  account 
of  his  administration  of  the  Catskill 
work  was  published  in  Engineering 
News-Record  Oct.  11,  1917,  on  the  oeca- 
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sion  of  the  official  opening  of  the  aque- 
duct. Under  his  direction  were  built 
structures  which  have  won  interna- 
tional reputations,  including  the  Asko- 
kan  reservoir,  the  Kensico  dam,  the 
Hudson  River  pressure  tunnel  1,100  ft. 
below  the  water  surface,  the  18-niile 
city  aqueduct  tunnel,  the  longest  con- 
tinuous tunnel  in  the  world,  and  the 
18-mile  Shandaken  tunnel  now  under 
construction  for  the  development  of  the 
Schoharie  watershed. 

J.  Waldo  Smith  has  received  many 
professional  honors.  He  was  elected  a 
director  of  the  Anwrican  Society  of 
Civil  Engineers  in  1906,  and  vice-presi- 
dent in  1913.  In  1921  he  was  a  candi- 
ilate  for  the  presidency  of  the  society 
but  was  defeated  in  a  close  vote  by 
(.Contiimed  on  p.  888) 
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Thaddeus  Merriman  Is  Water 
Board's  New  Chief  Engineer 

Thaddeus  Merriman,  deputy  chief 
engineer,  has  been  appointed  chief  en- 
gineer of  the  Board  of  Water  Supply  of 
the  City  of  New  York,  to  succeed  J. 
Waldo  Smith,  whose  resignation  is  noted 
elsewhere  in  this  issue.  Mr.  Merriman 
has  served  on  the  engineering  staff  of 
the  board  since  1905,  beginning  as 
assistant  engineer,  with  successive  pro- 
motions to  assistant  to  the  chief  engineer 
in  1907,  department  engineer,  head- 
quarters, in  1914,  and  deputy  chief  en- 
gineer in  1918.  He  enters  upon  his  new 
duties  with  the  unqualified  endorsement 
of  his  former  chief.  In  speaking  of  his 
long  service  and  special  fitness  Mr. 
Smith  said  of  Mr.  Merriman:  "In  all 
the  positions  he  has  filled  he  has  ren- 
dered a  high  order  of  service  and  has 
displayed  unusual  ability  and  good 
judgment." 

Mr.  Merriman  was  born  in  New 
Haven,  Conn.,  April  6,  1876,  and  was 
graduated  from  Lehigh  University  with 
the  degree  of  civil  engineer  in  1897. 
During  the  summers  of  his  college 
course  he  served  as  rodnian  with  the 
borough  engineer  of  Bethlehem,  Pa.,  in 
the  drafting  office  of  the  Bethleheni 
Iron  Co.  as  sanitary  inspector  of  the 
Montclair,  N.  J.  Board  of  Health,  and 
as  rodman  and  transitman  on  the  Le- 
high Valley  R.R. 

After  leaving  college  he  engaged  on 
geological  survey  and  reconnaissonce 
work  in  Pennsylvania  and  then  went 
to  New  Britain,  Conn.,  as  assistant 
engineer  on  water  supply  development. 

Served  in  Nicaragua 

For  two  years,  beginning  in  1897,  he 
served  with  the  United  States 
Nicaragua  Canal  Commission  and  in 
1899  became  assistant  engineer  and 
chief  of  party  on  canal  sui'veys  in 
Nicaragua  vwth  the  U.  S.  Isthmian 
Canal  Commission.  Returning  to  the 
United  States  in  1900  he  joined  the 
staff  of  the  New  Y'ork  Continental 
Jewell  Filtration  Co.  and  prepared  the 
designs  for  the  Little  Falls,  N.  J.  filtra- 
tion plant.  For  a  year  ending  in  1902 
he  was  inspector,  in  the  Unit«l  States, 
of  bridges,  locomotives  and  railway  ma- 
terials for  export  to  Ecuador  for  the 
Guayaquil  &  Quito  Railway  Co. 

Mr.  Merriman's  continuous  service  in 
the  water-works  field  began  in  1902 
with  the  Jersey  City  Water  Supply  Co. 
as  assistant  engineer  on  the  Boonton, 
N.  J.  dam  and  later  as  division  engineer 
on  completion  of , work  and  on  general 
hydraulics  and  constraetion  for  the 
East  Jersey,  Passaic  and  Aquackanonk 
Water  companies,  where  he  served  un- 
der J.  Waldo  Smith.  Shortly  after  Mr. 
Smith  became  chief  engineer  on  the 
Catskill  Aqueduct  Mr.  Merriman  joined 
that  organization  in  August,  1905.  and 
served  in  the  several  capacities  indi- 
cated in  the  earlier  part  of  this  article. 
Mr.  Merriman  will  assume  his  nw 
duties  as  chief  engineer  on  June  1,  the 
date  on  which  Mr.  Smith's  resignation 
becomes  effective. 
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U.  S.  Chamber  of  Commerce 
Holds  Annual  Meeting 

Influence    of    European    Conditions    On 

American     Business     Taken     as 

Theme  for  Many  Discussions 

(.Engineering  News-Rtcord  Staff  Report) 

European  conditions  and  their  effect 
on  American  business  was  the  keynote 
of  the  tenth  annual  meeting  of  the 
Chamber  of  Commerce  of  the  United 
States,  held  at  Washington,  May  15-18. 
Special  interest  attached  to  this  meet- 
ing, coming  as  it  did  during  the  final 
sessions  of  the  Genoa  conference.  As  a 
result  it  was  the  scene  of  several  an- 
nouncements by  government  officials 
concerning  the  attitude  of  the  United 
States  toward  European  problems. 

On  Thursday,  President  Harding  ad- 
dressed the  convention.  In  describing 
the  work  of  the  Department  of  State, 
Secretary  Hughes  took  occasion  to  lay 
down  principles  having  a  direct  bearing 
on  relations  between  this  country  and 
Mexico  and  Russia.  Secretary  Hoover 
outlined  the  effect  of  the  European  situ- 
ation on  American  business.  As  essen- 
tial steps  in  the  restoration  of  stability 
abroad,  he  laid  down  the  following: 

Principles  for  Stabiuzation 

"First,  such  political  relations  be- 
tween the  states  in  Europe  themselves 
as  will  produce  an  atmosphere  of  peace 
and  destroy  the  atmosphere  of  war. 

"Second,  the  reduction  of  armament 
not  only  to  lessen  government  expendi- 
ture but  to  give  confidence  of  peace. 

"Third,  the  inter-governmental  debts 
including  German  reparations  to  be 
fixed  upon  such  a  definite  basis  of  pay- 
ment of  interest  and  principal  a.<  will 
create  reasonable  confidence  that  pay- 
ments will  be  met. 

"Fourth,  the  balancing  of  budgets 
more  through  the  reduction  of  expendi- 
ture than  the  increase  in  taxation,  and 
a  cessation  of  the  consequent  inflation 
in  currency  and  short-time  bills. 

"Fifth,  the  ultimate  establishment  of 
the  gold  standard  with  the  assistance 
of  either  credits  or  gold  loans,  and 
where  necessary,  the  acceptance  of 
diminished  gold  content  to  many  old 
units  of  currency. 

"There  are  many  less  important  steps 
but  they  become  easy  and  certain  when 
these  major  issues  are  accomplished.  If 
these  measures  could  be  accomplished 
tomorraw  the  stream  of  commerce  and 
industry  would  rush  economic  recovery 
at  a  pace  which  would  amaze  the 
world." 

At  the  general  sessions,  held  morn- 
ings and  evenings,  the  broad  questions 
of  international  economics,  industry, 
and  finance  were  considered. 

Albert  D.  Lasker,  chairman,  U.  S. 
Shipping  Board,  laid  before  the  conven- 
tion the  president's  program  for  a  ship 
subsidy  to  aid  in  the  establishment  of 
the  American  merchant  marine  and 
urged  its  approval  by  the  business  men 
of  the  United  States.  The  proposal  wa- 
discuased  from  the  viewpoint  of  lb.- 
farmer  by  Harvey  Sconce  of  Sidell.  Ill  , 
from  the  viewpoint  of  the  ship  buiM-  i 
by  J.  C  Arkerson,  vice-presi<lcii' , 
Merchant  Shipbuilding  Co.,  and  ffUM 
the  viewpoint  of  the  ship  operator  Ir. 
Frank  C.  Munson,  president,  Mum  "M 
Steamship  Lines.  Sir.  Ackerson  ai.  I 
Mr.  Munson  emphasized  the  growinsj 
importance  of  the  Diesel  engine  in  fli'' 
field  of  marine  engineering. 

At  the  aftamoon  sesiiona  group  con- 


Engineers  on  Exposition 
Committee 

Twenty-one  members  of  the  Engi- 
neers Club  of  Philadelphia  have  been 
appointed  to  the  Committee  on  Grounds 
and  Buildings  for  the  Sesquicentennial 
Exposition  to  be  held  in  that  city  in 
1926.  In  the  committee  membership  of 
sixty-six  the  following  is  the  engineer 
representation: 

Alba  B.  Johnson,  chairman;  Samuel 
Rea,  W.  F.  Ballinger,  W.  F.  Barba, 
Samuel  T.  Bodine,  Charles  E.  Brinley, 
Charles  Day,  Kern  Dodge,  W.  C.  L. 
Eglin,  Benjamin  Franklin,  Philip  H. 
Gadsden,  John  Price  Jackson,  L.  H. 
Kinnard,  C.  N.  Lauer,  Joseph  B.  Mc- 
Call,  John  Meigs,  Ralph  Modjeski, 
Charles  Penrose,  E.  B.  Temple,  Samuel 
T.  Wagner  and  George  S.  Webster. 


State  Sanitary  Engineers  Re-elect 
Old  Officers 

At  the  Conference  of  State  Sanitary 
Engineers  held  at  Washington,  D.  C, 
May  16  and  17,  C.  A.  Emerson,  Jr., 
Harrisburg,  Pa.,  was  re-elected  chair- 
man; W.  H.  Dittoe,  Colmnbus,  Ohio, 
vice-chairman;  and  Theodore  Horton, 
Albany,  N.  Y.,  secretary-treasurer. 
Over  twenty  representatives  of  the 
engineering  divisions  of  the  various 
state  departments  of  health  were  pres- 
ent. 

ferences  considered  the  details  of  the 
specific  problems  now  in  the  forefront 
of  American  business  life. 

Transportation  was  considered  under 
three  heads:  railroads,  highway  trans- 
port and  merchant  marine.  Under  the 
first  was  considered  the  experience  of 
the  American  railroads  under  the 
Transportation  Act  of  1920.  The  opin- 
ion prevailed  that  the  act  had  not  yet 
had  time  to  demonstrate  its  wisdom  and 
that  no  change  should  be  made  in  it  at 
this  time.  Tlie  highway  transport  sec- 
tion as  noted  elsewhere  in  this  issue, 
discussed  the  practical  regulation  of 
highway  transport  and  the  economic 
foundation  for  its  future  progress.  At 
a  general  meeting  on  transportation 
Frederick  Delano  former  president, 
Wabash  R.R.  and  former  member  of 
the  Federal  Reserve  Board,  discussed 
comparative  transportation  conditions 
in  Europe  and  America.  Dr.  R.  F. 
MacElwee,  dean.  School  of  Foreign 
Commirce,  Georgetown  University,  de- 
scribed the  European  water  carriers  and 
set  forth  their  relative  function  in  the 
transportation  scheme,  and  Col. 
Clarence  B.  Smith,  U.  S.  Army,  unoffi- 
cial representative  of  the  United  States 
on  the  Austrian  Section  of  the  Repara- 
tions Commission,  told  of  the  problem 
of  southeastern  Europe  and  the  Porto- 
ro.se  conference  at  which  he  was  Amer- 
ican observer. 

During  the  sessions  the  cornerstone 
was  laid  for  the  new  home  of  the  Cham- 
tiiT  of  <  ommerce  at  the  corner  of  Con- 
ii.rtuu;  Ave.  and  H.  St.  Julius  H. 
l',:,iri.  i  of  Duluth.  Minn.,  was  elected 
jr..  1,1.  lit  ;..  auiifcd  Josi'ph  H.  Defrees 
,,!  (  i.r:iiM  Otiiir  nflM  •Ts  ejprted  were: 
I.  J, I  for  til.'  t^astern  States, 
I  ril   of   New   York;  for  the 

.tes.  Thnnias  K.  Wilson  of 
:  a      the     Southern     Statesi, 
H.,1 ;  .   iJiai  k  of  (Jalveston,  Tex.;  for  the 
W'.-.'.rn   .'<tat>-=<,  Thomas  P.   Yearns  of 
Ii.iiv.r  Honorary       vice-presidents, 

William  ButterwQrth  of  Moline,  111., 
L    M    Gillette  of  Minneapolis. 


Water- Works  Convention 
Breaks  Records 

American      As.sociation      Hears      Fifty 

Papers  and  Reports  and  Holds 

to  Its  Schedule 

(.Engintering    News-Rfcord    Staff     Report) 

Besides  the  large  attendance  and  the 
extensive  display  of  the  Water-Works 
Manufacturers'  Association  in  un- 
usually attractive  and  comfortable 
quarters,  features  of  the  convention  of 
the  American  Water  Works  Association 
held  last  week  in  the  Bellevue-Stratford 
Hotel,  Philadelphia,  were  eight  valua- 
ble sub-committee  reports  resulting 
from  the  work  of  the  Council  on  Stand- 
ardization, a  Manufacturers'  evening 
for  the  presentation  of  papei"s,  a  suc- 
cessful Superintendents'  Day,  and 
crowded  meetings  of  the  Chemical  and 
Bacteriological  Section,  one  of  which 
was  held  jointly  with  the  other  mem- 
bers. Fifty  papers  and  committee  re- 
ports were  presented,  not  counting  the 
topical  discussions  on  Superintendents' 
Day.  From  the  presidents'  address  and 
informal  reception  Monday  evening  to 
late  Friday  afternoon  the  only  time  not 
devoted  to  papers  and  discussions  was 
Wednesday  afternoon,  when  the  mem- 
bers and  guests  enjoyed  a  boat  ride  on 
the  Delaware  provided  by  the  Manufac- 
turers' Association.  The  convention 
was  also  notable  for  close  adherence  to 
the  program. 

Classification  of  Membership 

In  his  presidential  address,  abstracted 
with  other  papers  and  committee  re- 
ports elsewhere  in  this  issue,  Lt.-Col. 
Edward  Bartow  stated  that  the  associa- 
tion has  grown  from  349  to  1,608  mem- 
bers in  20  years.  Later,  Robert  Morse, 
chairnuan  of  the  Publication  Conmiit- 
tee,  reported  that  the  membership 
[active  only]  was  divided  as  follows: 
Engineers,  569  or  43  per  cent;  superin- 
tendents, 288  or  22  per  cent;  executives, 
248  or  18  per  cent;  chemists  and  bac- 
teriologists, 87  or  0  per  cent;  unclassi- 
fied, 134  or  10  per  cent.  Mr.  Morse 
also  explained  that  the  program  had 
been  made  long  to  afford  added  in- 
formation and  the  convention  carried 
through  the  whole  of  Friday  to  give  the 
chemists  and  bacteriologists  more  time 
than  they  have  had  at  previous  conven- 
tions. On  the  closing  day  a  consider- 
able majority  of  those  voting  on  the 
subject  declared  themselves  in  favor  of 
two  sessions  on  Friday  next  year. 

The  Finance  Committee,  thiX)Ugh 
George  C.  Andrews,  chairman,  reported 
a  good  working  balance,  besides  $12,000 
in  the  investment  fund.  A  budget  of 
$20,100  for  1922-3  was  proposed  and 
adopted.  Of  this  sum  $8,500  is  for  the 
Jouriwl.  $2,500  for  committee  expenses, 
and  $1,200  for  salary  of  the  editor. 

A  canvass  of  the  ballot  for  officers  dis- 
closed no  opposition  to  the  committee 
nominees.  The  following  were  elected: 
President,  W.  S.  Cramer.  Lexington, 
Ky.;  vice-president,  George  W.  Fuller, 
New  York  City;  treasurer,  W.  W 
Brush,  New  York  City  (re-elected); 
trustees,  George  W.  Batchelder. 
Worcester,  Mass.,  for  District  1,  an. I 
J.  W.  Ellms,  Cleveland.  Ohio,  for  Dis 
trict  4.  Before  adjournment,  the  Ex 
ecutive  Committee  announced  the  re- 
appointment of  John  M.  Dive?i,  New 
York  City,  as  secretary;  Abel  Wolman, 
Baltimore,  as  editor;  Robert  Mor?.-, 
(Contlnofd  on  p   117) 
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Lives  Lost  in  Texas  Bridge  Wreck 

Failure  of  the  Brazos  River  bridge 
west  of  Marlin,  Texas,  May  16,  caused 
the  death  of  a  number  of  persons  who 
had  been  standing  on  the  structure 
when  it  went  down.  The  river  was  at 
flood  stage.  Repair  work  was  in  prog- 
ress, and  several  dozen  people  were 
watching-  the  work  from  the  deck  of 
the  bridge.  Details  of  the  cause  of  the 
accident  are  not  yet  available. 


Public  Roads  Bureau  Gets 
$483,320  by  New  Act 

Congress  has  finally  passed  and  the 
President  has  approved  the  appropria- 
tion bill  for  the  Department  of  Agri- 
culture for  the  new  fiscal  year  begin- 
ning July  1.  For  the  Bureau  of  Public 
Roads  the  bill  makes  available  $483,320, 
of  which  $367,120  is  for  various  inves- 
tigations and  $116,200  for  administra- 
tion. 

The  appropriations  include:  $66,800 
for  investigations  of  road  management 
and  highway  construction;  $77,060  for 
investigation  of  best  methods  of  road 
making;  $175,000  for  investigation  of 
chemical  and  physical  character  of  road 
materials;  and  $15,000  for  maintenance 
and  repair  of  experimental   highways. 


New  York  Section,  Am.  Soc.  C.  E., 
Elects  New  Officers 

At  its  annual  meeting  May  17  the 
New  York  Section  of  the  American 
Society  of  Civil  Engineers  elected  J. 
Vipond  Davies,  consulting  engineer,  as 
president.  F.  C.  Noble  and  Charles  W. 
Leavitt  were  elected  vice-presidents. 
H.  M.  Lewis  and  C.  R.  Hulsart  become 
secretai-y  and  treasurer  respectively. 
The  two  new  directors  are  W.  G.  Grove 
and  W.  C.  Briggs. 

Regional  planning  for  the  New  York 
district  was  discussed  at  the  same  meet- 
ing. The  gi'ound  covered  was  similar 
to  that  traversed  at  the  special  meeting 
on  regional  planning  of  the  previous 
week,  reported  on  p.  842  of  last  week's 
issue.  The  subject  was  introduced  by 
Charles  D.  Norton,  chairman  of  the 
Committee  on  Plan  for  New  York  and 
Environs  of  the  Russell  Sage  Founda- 
tion. Arthur  S.  Tuttle,  chief  engineer 
of  the  city's  Board  of  Estimate  and 
Apportionment,  described  the  origin  of 
the  present  city  plan  and  incidentally 
defended  the  Manhattan  street  plan. 
H.  M.  Lewis  presented  a  large  collec- 
tion of  maps  and  diagrams  bearing  on 
the  grovrth  of  the  metropolitan  district 
and  its  present  equipment  and  require- 
ments as  to  roads,  parks,  water-supply 
sources,  and  sewage  disposal  plants. 

Jay  Downer,  chief  engineer  of  the 
Bronx  Parkway  Commission,  outlined 
the  present  Westchester  outer  park 
system  and  the  enlarged  system  ex- 
pected to  develop  from  the  connection 
of  Bear 'Mountain  Park  and  the  new 
Mohansic  Lake  reservation  with  the 
nearly  completed  Bronx  River  Parkway 
under  the  new  Bronx  County  Park  Com- 
mission. Morris  Sherrerd,  of  Newark, 
sketched  the  change  in  point  of  view  in 
Nfw  Jersey  as  to  the  unit  of  planning, 
from  city  to  county  and  now  to  some- 
thing larger  than  the  county.  He  urged 
the  need  of  an  excess  condemnation  law 
for  efficient  execution  of  development 
plans.  B.  H.  Saunders,  chairman  of  the 
Plan  Commission  of  Paterson,  spoke  of 
the  efforts  now  being  made  to  develop 
that  city. 


Freight  Rates  Reduced  by  Com- 
merce Commission  Order 

( Washington  Correspondence) 

Reductions  equivalent  to  10  per  cent 
on  all  freight  rates  were  orde.red  in  an 
opinion  handed  down  by  the  Interstate 
Commerce  Commission  May  24.  After 
considering  all  the  facts  of  record,  in- 
cluding the  necessity  of  expenditures 
for  additions  and  betterments,  the  com- 
mission found  in  part: 

(1)  That  on  and  after  March  1, 
1922,  a  fair  return  upon  the  aggregate 
value  of  the  railway  property  and  ma- 
terial defined  in  Section  15  A  of  the 
Interstate  Commerce  Act,  determined 
as  therein  provided,  will  be  5.75  per 
cent  of  such  ag:gregate  property  value 
as  a  uniform  percentage  for  all  rate 
groups  of  territories  designated  by  this 
commission. 

(2)  That  the  existing  freight  rates 
and  charges,  including  charges  for 
switching  and  other  accessorial  serv- 
ices and  all  other  charges  applicable  to 
freight  service,  which  were  increased  by 
authority  of  "Increased  Rates,  1920, 
supra,"  will  be,  on  and  after  July  1, 
1922,  unjust  and  unreasonable  to  the 
extent  that  they  may  respectively  in- 
clude more  than  the  following  percent- 
ages of  increase  over  the  rates  in  eff^ect 
immediately  prior  to  Aug.  26,  1920,  in 
and  between  the  various  I'ate  groups  as 
defined  in  cei-tain  orders: 

In  the  Eastern  group,  also  between 
points  in  the  Illinois  territory  and  be- 
tween the  Illinois  territory  and  the 
Eastern  group,  26  per  cent  instead  of 
40  per  cent  is  authorized  in  the  decision 
cited. 

In  the  Western  group  and  between 
the  Western  group  and  the  Illinois  ter- 
ritory, 21.5  per  cent  instead  of  35  per 
cent  so  authorized. 

In  the  Southern  and  Mountain-Pa- 
cific groups,  12.5  per  cent  instead  of  25 
per  cent  so  authorized. 

On  inter-territorial  traffic,  except  as 
provided  othei-wise,  20  per  cent  instead 
of  Soa  per  cent  so  authorized. 


Statute  of  Limitations  Pleaded 
in  Knickerbocker  Case 

John  H.  Ford,  of  the  Union  Iron 
Works,  Washington,  who  designed  the 
steelwork  of  the  Knickerbocker  Theater 
roof  and  was  recently  indicted  for  the 
collapse  of  the  roof  on  Jan.  28  when 
97  persons  were  killed,  has  pleaded  the 
statute  of  limitations  against  prosecu- 
tion under  the  indictment.  The  theater 
was  built  in  1917  and  Ford  was  indicted 
on  April  3,  1922,  and  he  claims  that 
the  offense  charged  did  not  occur  within 
three  years  prior  to  the  finding  of  the 
indictment.  Other  objections  to  the 
indictment  are  made  in  his  answer, 
among  them  the  claim  that  it  fails  to 
charge  Ford  with  a  definite  individual 
duty  for  the  neglect  of  which  he  is 
sought  to  be  held  responsible,  and  there 
are  no  facts  alleged  to  show  that  any 
duty  was  imposed  on  him  when  under- 
taking his  part  of  the  construction 
work  conjointly  with  the  other  defend- 
ants. It  is  claimed  also  that  nothing 
in  the  indictment  shows  that  there  was 
any  duty  on  Ford  either  by  contract  or 
operation  of  how  to  notify  and  warn 
any  person  of  the  alleged  danger  of  the 
unsafe  condition  of  the  Knickerbocker 
Theater  Building  or  any  neglect  of 
duty  in  permitting  patrons  to  attend 
the  theater  and  be  in  the  building  at 
the  time  of  its  collapse. 


Second  Election  Required  on  New 
Charter  for  Atlanta 

Owing  to  the  lack  of  a  majority  for 
any  one  of  the  three  chai-ter  plans 
voted  on  at  Atlanta,  Ga.,  May  16,  there 
will  be  a  second  election  on  May  30, 
on  the  two  plans  that  got  the  highest 
number  of  votes.  The  vote  May  16 
stood  (1)  4,095  for  amendments  to  the 
present  charter;  (2)  3,335  for  a  modi- 
fied type  of  commission-manager  plan; 
and  (3)  2,283  for  the  federal  plan — a 
clear-cut  separation  of  legislative  and 
administrative  functions,  except  that 
the  council  would  confirm  and  could  re- 
move by  two-thirds  vote  any  one  of  the 
five  executive  department  heads  ap- 
pointed by  the  mayor,  while  the  mayor 
himself  would  be  subject  to  recall. 

Of  the  two  plans  to  be  voted  on 
again,  (1)  would  amend  the  present 
charter  by  vesting  in  the  council  the 
functions  now  perfonned  by  water, 
health,  park  and  police  boards,  but  the 
executive  heads,  including  the  city  en- 
gineer and  superintendent  of  water- 
works, would  continue  to  be  elected  by 
popular  vote.  Under  (2)  a  board  of 
aldermen  (including  the  mayor  as  a 
mjember)  would  appoint  a  chief  ad- 
ministrator, who,  according  to  the  pro- 
ponent of  the  plan,  would  have  some- 
what less  power  than  does  the  city 
manager  under  most  of  the  manager 
charters.     ^^ 

Contract  for  Sewage-Works  Let 
at  Decatxu-,  111. 

A  coarse  screen,  a  three-compartment 
grit  chamber,  six  Imhoff  primai-y  set- 
tling tanks,  two  dosing  tanks  with  30-in. 
siphons  for  alternate  operation,  three 
acres  of  filter  beds  6  ft.  thick,  a  Dorr 
secondary  settling  tank,  40,000  sq.ft.  of 
sludge  di-ying  beds,  a  40-in.  Venturi 
meter,  a  river  outlet,  and  water-supply 
and  drainage  systems  are  included  in 
the  sewage-works  for  Decatur,  111.,  con- 
tract for  which  had  been  awarded  to 
L.  N.  Cope  &  Son,  of  Decatur,  at  $567,- 
630.  Four  other  bids  ranged  from 
$622,000  to  $692,000.  The  engineer's 
estimate  was  $560,000. 

The  work  is  to  be  completed  by  Dec. 
15,  1923.  This  plant  is  designed  for  a 
population  of  60,000  in  1930,  except 
that  the  filters  are  considered  sufficient 
for  a  present  population  of  45,000  to- 
gether with  a  considerable  amount  of 
corn-products  wastte.  Space  is  provided 
for  increasing  the  filter  area  to  twelve 
acres.  Pearse,  Greeley  &  Hansen, 
Chicago,  are  the  engineers. 

Once  More  the  World's 
Largest  Ship 

On  May  17  the  White  Star  liner 
"Majestic,"  .  the  world's  largest  ship, 
i-eached  New  York  on  her  maiden  voy- 
age. She  is  956  ft.  long,  100  ft.  wide 
and  102  ft.  deep  from  bridge  to  keel. 
Her  registered  tonnage  is  56,000  tons, 
her  displacement  64.000  tons  and  her 
oil-burning  turbines  have  100,000  maxi- 
mum horsepower,  which  permit  of  an 
average  speed  of  above  25  knots.  The 
loaded  draft  is  given  as  41.3  ft.  The 
"Leviathan,"  formerly  the  "Vaterland," 
which  has  been  the  largest  vessel  since 
before  the  war,  is  950  ft.  long,  100.3  ft. 
wide  and  is  registered  at  54,200  tons. 
The  "Majestic"  was  built  in  Germany; 
she  was  to  have  been  the  "Bismarck 
but  was  taken  over  by  the  British  and 
completed  by  the  firm  of  Blohm  and 
Voss  to  British  order. 


May  25,  1922 


New  Water- Works  Equipment 
Shown  at  Convention 

Among  the  newer  pieces  of  apparatus 
in  the  unusually  complete  exhibition  of 
water-works  machinerj'  and  equipment 
at  the  Philadelphia  convention  of  the 
American  Water  Works  Association  last 
week  were   the  following: 

A  long-distance  water-stage  recorder 
manirfactured  by  W.  &  L.  E.  Gurley, 
Troy,  N.  Y.,  consisting  of  a  float- 
operated  sender  located  over  a  stilled- 
water  chamber,  electrically  connected  to 
a  graphic  recorder  or  indicating  device 
which  may  be  housed  at  a  distance.  The 
sender  is  the  novel  part  of  the  appara- 
tus. It  is  equipped  with  two  electrical 
contacts,  one  of  which  closes  for  a  frac- 
tion of  a  second  every  time  the  water 
rises  0.05  ft,  while  the  other  closes 
when  the  float  falls  an  equal  amount. 
The  contact  is  made  by  the  tilting  of 
a  bent  metal  tube  in  each  leg  of  which 
is  a  mercury  column.  When  the  angle 
in  the  bent  tube  is  lower  than  the  end 
of  the  long  leg,  contact  is  effected. 
The  recorder  is  equipped  with  two  sets 
of   magnets    to    operate    a    horizontal 
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the  Ford  Meter  Box  Co.,  to  remove 
service  cocks  at  the  curb  and  thus  save 
dig.armg  up  the  street  to  shut  off  the 
corporation  cock.  It  consists  of  an  ex- 
pander on  the  end  of  a  long  rod  in- 
serted through  a  stuffing-box  head 
which  screws  into  the  sen'ice  cock. 
When  the  expander  has  closed  off  the 
water  the  stuffing-box  head  is  removed 
and  then  the  old  ser\ice  cock  is  repaired 
or  replaced,  the  head  put  back,  the 
expander  removed  and  the  cock  closed. 
Wallace  &  Tiernan  exhibited  a  new 
vacuum-feed  chlorinator  which  consists 
of  a  chlorine  pressure-reducing  and 
constant  rate-of-control  mechanism 
housed  under  a  water-sealed  glass  bell 
jar  in  a  hard  rubber  tray  at  the  top  of 
a  cast-iron  pedestal.  Located  in  the 
base  of  the  tray  is  an  injector  for 
making  a  solution  of  chlorine  and 
water,  both  of  which  are  supplied 
through  float-controlled  pressure  re- 
ducing valves.  The  vacuum  produced 
by  the  flow  of  water  through  the  in- 
jector produces  a  vacuum  in  the  bell 
jar.  This  vacuum  is  transmitted  to  the 
bell  jar  through  a  glass  orifice  meter- 
tube  assembly  containing  a  silver  tube 
adjustable  as  to  height  to  control  the 
water  and  chlorine  differentials  created 
by  the  vacuum. 

Inside  the  bell  jar,  in  addition  to  the 
ball-float  reducing  valve  and  meter 
tube,  is  a  ball-float  vacuuni  relief  to 
admit  air  if  the  water  supply  is  turned 
on  without  the  chlorine.  It  prevents  the 
water  rising  to  the  height  of  the  gas- 
inlet  connection. 

Tlie  apparatus  will  function  vnth 
chlorine  pressures  as  low  as  25  lb.  and 
safety  is  insured,  because  the  chlorine 
is  automatically  shut  off  with  the  water. 


The  Engineer  in 
Public  Life 


THOMAS  R.  AGG 

Service  as  a  member  of  the  Board 
of  Education  of  the  City  of  Ames,  Iowa, 
D  ^™°"&  tfie  public  activities  of  Thomas 
R-  Agg,  professor  of  highway  engineer- 
ing at  Iowa  State  College  and  consult- 
ing road  engineer  to  the  Iowa  Highway 
Commission.   He  is 
44    years  old,    was 
graduated      from 
Iowa  State  College 
in  1905,  taught  for 
three  years  at  the 
University  of  Illi- 
nois     and      then 
served     wth      the 
Illinois      Highway 
Commission     from 
1908  to  1913  when 
he      joined       the 
faculty     of     Iowa 
State  College.  Prof. 
Agg    has   taken    a 
prominent  part  in 
the     activities     of 
national     local    engineering     societies, 
and     in     addition     is     a     member     of 
the  Ames  Chamber  of  Commerce.     He 
is  author  of  "Construction    of    Roads 
and  Pavements"  and  "American  Rural 
Highways."     During  the  war  he  served 
in  this  country  as  captain,  109th  Engi- 
neers, 34th  Division,  and  later  was  pro- 
moted to  rank  of  major  and  assigned 
to  the  98th  Engineers. 


VACUTJM-FEEUJ  CHLORINATOR 

dnun  above  which  is  a  clock-operated 
pencil  carriage.  Energizing  one  of  the 
magnets  which  takes  place  whenever 
the  circuit  of  the  sender  is  closed 
operates  a  ratchet  turning  the  drum 
one  way  when  the  water  falls  and  the 
other  way  when  it  falls. 

The  Corcoran  wipe  joint  machine  ex- 
hibited by  the  A.  T.  Taft  Manufactur- 
ing Co.,  Cleveland,  consists  of  a  clamp 
mg  vice  to  bring  together  and  hold 
.steady  the  ends  to  be  wiped.  A  split 
metal  mould  is  then  clamped  around 
the  pipe  ends.  After  molten  lead  is 
poured  into  the  mould  the  mould  is 
partially  revolved  in  both  directions  to 
make  a  smooth  joint.  It  is  claimed 
that  four  joints  can  be  made  by  un- 
xkillpfl  labor  in  the  time  it  ordinarily 
requires  a  skilled  mechanic  to  make  one 
joint 

Split  sections  of  6-in.  cast-iron  pipe 
made  by  the  An  Lavaud  centrifuir.il 
process  were  shown.  The  mould  it  re- 
volved rapidly  while  the  molten  metil  i^ 
ponred  in  from  the  end  of  a  cantilrv  • 
pouring  trough  which  \a  slowly  wi"n 
drawn  as  it  pours  the  length  of  thn 
pipe.  The  exhibit  was  by  the  U.  .S. 
Cast  Iron  Pipe  &  Foundry  Co. 

A  water-service  pipe  packer  was  de- 
veloped recently   for  New  Orleans   by 


Water-Works  Convention 

(Concluded  from  p.  885) 
Baltimore,  chairman.  Publication  Com- 
mittee; George  C.  Andrews.  Buffalo, 
chairman  Finance  Committee,  and 
Theodore  Leisen,  Detroit,  chairman 
Membership  Committee.  The  new 
nominating  committee  announced 
Georire  W.  Puller's  name  as  candidate 
for  president  for  1923-4. 

TI.e  Water-Works  Manufacturers' 
Association  elected  as  president  Edgar 
Buttenheim,  of  The  American  City,  New 
York  City,  and  re-elected  the  following: 
Vice-president,  Charles  R.  Wood  of  R. 
D.  Wood  &  Co.,  Philadelphia;  treas- 
urer, r;,  F.  O'Brien,  of  the  A.  P.  Smith 
Manufacturing  Co.,  East  Orange,  N.  J.; 
-ecrefary.  .lohn  A.  Kienle,  of  the 
Mathie.son  Alkali  Works,  25  West  43d 
St.,  New  York  City. 

Detroit  Gets  Next  Convention 

For  the  next  convention  the  executive 
committee  announced  duly  accredited 
invitations  from  Detroit,  Omaha,  and 
.''an  Francisco;  the  latter  city  waived 
all  claims  for  192-3  with  hopes  f'ir  1924. 
The  ballot  gave  Detroit  the  convention 
with  182  votes,  against  12  for  San 
Francisco  and  10  for  Omaha. 

On  affiliations  with  or  contributionR 
to  other  associations  the  Executive 
Committee  nnnnnTr-rd  its  decision 
.•ic.iiirt.  plfflt'  ■  '  lalion  to  con 

ti;i.ii'i'    frr.ni  any   part   <.f 

'It     ■  ■  """  the    (.loinl ) 

A  '  '•    '•n    Electrolysis. 

I  iHscriptions  for  this 

'  -iiO.      Th.     Evo.Dfivp 

('             "'  '      il    o    reported  n 

ioin;ntr     the      American  n 

roiincil  or  the  National  1.  "n 
A.=!pociation. 


U.  S.  Chamber  of  Commerce 
Holds  Highway  Session 

For  the  first  time  in  its  ten-year  his- 
tory the  U.  S.  Chamber  of  Commerce 
devoted  a  session  at  its  annual  conven- 
tion in  Washington,  D.  C,  last  week,  to 
highway  transport.  The  meeting  was 
held  Jlay  16  under  the  auspices  of  the 
transportation  department  of  the  cham- 
ber and  was  presided  over  by  A.  J. 
Brosseau,  president  of  the  Inteniational 
Motor  Co.,  and  director  of  the  chamber, 
with  J.  R.  Bibbins  as  secretary  of  the 
session.  The  speakers  were  Thomas  H. 
MacDonald,  chief  of  the  U.  S.  Bureau 
of  Public  Roads,  who  spoke  on  "Eco- 
nomic Foundation  for  Future  Prog- 
ress." and  E.  .T.  Mehren,  editor  of  En- 
gineering Nrws-Recnrd  on  "Practical 
Highway  Transport  Regulation." 

Mr.  MacDonald's  paper  was  a  care- 
ful inquiry  into  the  factors  needing  con- 
sideration in  the  framing  of  a  sound 
financial  policy.  He  contended  that 
highways  should  be  placed  in  the  self- 
supporting  class  of  public  improve- 
ments. Among  other  things  he  sujr- 
gested  that  there  was  no  good  reason 
why  highwav  bonds  should  be  amoi'tized 
within  the  life  of  the  road,  since  ex- 
perience has  sbowi)  that  there  are  cer- 
tain permanent  elements  in  hiehway 
improvement.  He  maintained  that  suffi- 
cient revenues  must  be  derived  from  the 
users  of  highways  tn  pay  all  of  the 
m.Tintenance  and  a  percentage  of  the 
reconstruction  charges.  New  construc- 
tion would  he  paid  by  bond  issues.  An 
abstract  of  the  paper  will  appear  in  an 
early  issue. 

Mr.  Mehren's  paper,  printed  else- 
where in  this  i?>sue,  pleaded  for  sane 
regulation,  designed  to  increase  trnfllc 
and  secure  maximum  economic  benefit-s. 
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Propose  Five-Year  Courses 
for  Engineers 

Deans    of    Fourteen    Universities    and 

Colleges  Agree  to  Advocate 

Plan  for  Their  Schools 

Five-year  courses  for  engineerins: 
students  were  unanimously  favored  by 
a  conference  of  the  engineering  deans, 
directors  and  representatives  of  four- 
teen colleges  and  universities  held  in 
Chicago  May  19.  Each  of  the  deans  is  to 
present  the  recommendations  approved 
at  the  conference  to  his  engineering 
faculty  and  to  his  president  and  will 
urge  their  adoption.  It  is  hoped  that 
this  concerted  action  will  bring  about 
the  publication  of  new  five-year  courses 
of  study  in  time  to  become  effective  not 
later  than  1924. 

The  resolutions  that  embody  the  con- 
clusions of  the  conference  and  the 
names  of  the  participants  follow: 

The  undersigned  engineering  deans, 
directors  and  representatives,  in  con- 
ference assembled,   hereby 

Resolve,  That  in  order  to  meet  the 
constantly  enlarging  responsibilities  of 
the  engineering  profession  we  favor  an 
advance  in  engineering  education  at 
this  time  that  shall  provide  for  five 
years  of  collegiate  training  for  those 
engineering  students  whose  aim  is  to 
be  qualified  to  take  position?  among  the 
creative  leaders  in  the  profession,  and 
that  such  advance  shall  be  made  in 
accordance  with  the  following  plan: 

1.  Remodel  the  present  four-year  en- 
gineering curriculums  by  substituting  a 
substantial  proportion  of  humanistic 
and  fundamental  subjects  in  place  of 
an  equivalent  amount  of  advanced  tech- 
nical work.  It  is  desirable  that  so  far 
as  possible  the  curriculums  in  the  dif- 
ferent branches  of  engineering  shall  be 
sufficiently  uniform  to  permit  students 
to  defer  their  final  choice  of  a  specialty 
at  least  to  the  end  of  the  second  year. 

2.  Add  a  fifth  year  of  advanced  work, 
mostly  or  wholly  technical  and  special- 
ized to  such  an  extent  as  desired. 

3.  The  first  four  years  of  work  shall 
lead  to  a  bachelor's  degree,  and  the 
fifth  year  to  an  advanced  degree  in  en- 
gineering. 

Resolved:  That  each  member  of  this 
conference  will  present  the  above  re- 
commendations to  the  authorities  of 
his  institution,  and  will  report  back  at 
the  second  session  of  this  conference, 
which  is  to  meet  at  Urbana,  Illinois, 
during  the  week  of  June  18,  1922 : 
Dean  W.  G.   Raymond.  State  University   of 

Iowa,  chairman. 
Dean   O.    M.    Leland,   University   of   Minne- 
sota, secretary. 
Dean  E.  A.  Hitchcock.  Ohio  State  University. 
Dean  A.  A.  Potter.  Purdue  University. 
Dean  M.  E.  Cooley.  University  of  Michigan, 
Dean  G.   W.   Bissell,  Michigan  Agricultural 

College. 
Dean  C.  R.  Richards.  University  of  Illinois. 
Director  J,   F.  Hayford,   Northwestern   Uni- 
versity. 
Prof.   Edward  Bennett,   University  of  Wis- 
consin. 
Dean    E.    J.    Babcock,   University   of   North 

Dakota, 
n^an  O.  J.  Ferguson,  University  of  Nebraska. 
Dean   Anson   Marston,   Iowa   .''tate  College. 
Dean  W.  E.  JlcCourt,  Washington  University. 
Dean  H.   S.   Evans.  University   of  Colorado. 


Enjoins  New  York  City  Project 

for  Narrows  Tunnel 

On  the  application  of  William  .7. 
Shiefflin,  chairman  of  the  Citizens 
Union,  a  temporary  injunction  has  been 
granted  restraining  the  City  of  New 
York  from  proceeding  with  the  Nar- 
rows Tunnel  project.  (See  Engineerinrj 
News-Rrcnrd,  April  13,  1922,  p.  626,  and 
May  18,  p.  846.)  The  action  alleges  that 
the  project  is  beyond  the  authority  of 
the  Board  of  Estimate  and  Apportion- 
ment and  that  it  will  involve  the  waste 
of  from  $60,000,000  to  $100,000,000  of 
public  funds  on  an  impracticable 
scheme. 


Headings  Holed  Through  on 
Shandaken  Tunnel 

Headings  between  shafts  5  and  6 
of  the  18-mile  Shandaken  tunnel, 
forming  part  of  the  Catskill  water- 
supply  system  for  New  YorK  City, 
were  holed  through  May  20..  After 
the  ceremony  luncheon  was  served 
in  the  tunnel,  which  had  been 
decorated  for  the  occasion,  to  a 
party  of  about  150,  headed  by  J. 
Waldo  Smith,  chief  engineer  of  the 
Board  of  Water  Supply  ;and  includ- 
ing other  members  of  the  board's 
engineering  staff,  guests  and  rep- 
resentatives of  the  contractor,  the 
Shandaken  Tunnel  Corp.,  with 
which  the  Ulen  Contracting  Corp., 
(T.  S.  Shepperd,  vice-president  and 
general  manager)  is  associated. 
"The  first  pair  of  headings,  between 
shafts  4  and  5,  had  been  holed 
through  in  March. 


City  Bonds  at  Low  Interest  Rates 

Woonsocket,  R,  I.,  has  just  sold 
$575,000  of  44-per  cent  bonds  which  are 
being  offered  by  the  purchasing  bond 
house  at  par.  Watertown,  N,  Y.,  has 
sold  $375,000  of  serial  4\  per  cent  due 
annually  from  1925  to  1945,  which  are 
now  for  resale  by  the  broker  to  yield 
4.05  at  all  maturities. 


Cement  Trial  Nears  Close 

The  case  against  the  cement  manu- 
facturers of  the  Eastern  district,  who 
are  being  tried  for  violation  of  the 
Sherman  anti-trust  law  in  the  federal 
court  for  the  Southern  district  of  New 
York,  was  scheduled  to  go  to  the  jury 
this  morning.  The  government  began 
its  summing  up  argument  on  Monday 
and  the  prosecution  closed  its  rebuttal 
on  Wednesday.  A  verdict  is  expected 
sonae  time  today. 

American  Construction  Council 
Gains  Headway 

Much  activity  is  being  displayed  by 
the  temporary  operating  committee 
which  has  arrang'ed  for  the  organizing 
meeting  in  Washington,  D.  C,  June  19 
of  the  American  Construction  Council. 
Representatives  of  the  committee  put 
the  matter  last  week  before  the  na- 
tional executive  board  of  the  Associated 
General  Contractors  meeting  in  Wash- 
ington; before  the  Philadelphia  conven- 
tion of  the  American  Waterworks  Asso- 
ciation and  the  meeting  of  the  U.  S. 
Chamber  of  Commerce  in  Washington. 

The  board  of  the  Associated  General 
Contractors  voted  to  support  the  coun- 
cil, while  the  members  of  the  water- 
works association  adopted  a  resolution 
that  it  was  the  sense  of  the  convention 
that  the  association  should  take  mem- 
bership in  the  council.  The  purposes  of 
the  proposed  organization  were  pre- 
sented before  the  U.  S.  Chamber  of 
Commerce  by  Arthur  S.  Bent,  presi- 
dent of  the  Associated  General  Con- 
tractors, who  spoke  immediately  before 
President  Harding  addressed  the  cham- 
ber. 


Harrington  Nominated  for 

Presidency  of  A.S.M.I. 

John  Lyle  Harrington,  of  Kansas 
City,  Mo.,  was  chosen  by  the  nominat- 
ing committee  of  the  American  Society 
of  Mechanical  Engineers  at  the  spring 
meeting  held  in  Atlanta,  Ga.,  May  8-11, 
as  candidate  for  president  of  the  so- 
ciety to  succeed  Dean  Dexter  S.  Kim- 
ball, of  Cornell  University,  whose  term 
of  office  expires  this  year.  Mr.  Har- 
rington is  a  member  of  the  firm  of 
Harrington,  Howard  &  Ash,  consulting 
engineers,  of  Kansas  City.  Most  of  his 
professional  experience  has  been  in 
bridge  work. 


J.  Waldo  Smith  Resigns 

(Concluded  from  p.   884) 

George  S.  Webster.  He  was  awarded 
the  John  Fritz  medal  in  1918  in  recogni- 
tion of  high  en^neering  achievement 
and  during  the  same  year  received 
honorary  degrees  of  doctor  of  engineer- 
ing from  Stevens  Institute  of  Tech- 
nology and  Columbia  University. 

At  its  meeting  of  Miay  23  the  Board 
of  Water  Supply  accepted  Mr.  Smith's 
resignation  and  appointed  Thaddeus 
Merriman  as  chief  engineer  to  succeed 
him.  To  those  who  have  been  asso- 
ciated with  him  on  the  Catskill  work 
Mir.  Smith  sends  the  following  message: 

From  "The  Chief"  to  His  Men 

"In  announcing  my  resignation  as 
chief  engineer  it  seems  fitting  to 
address  a  message  to  the  past  and  pres- 
ent members  of  the  engineering  organi- 
zation, to  the  contractors  and  to  others 
who  have  wrought  with  .us,  expressing 
my  deep  and  lasting  appreciation  of 
their  helpfulness  and  support  through- 
out, their  spirit  of  cordial  co-operation, 
their  many  kindnesses  to  me  personally 
and  their  self-sacrifice  and  loyalty  to 
the  work.  Our  distinguished  consult- 
ing engineers  have  very  aptly  and  truly 
stated  publicly  that,  for  ability,  effi- 
ciency, integi-ity,  loyalty  and  devotion 
to  duty,  the  organization  has  seldom 
been  equalled  and  never  excelled  by  any 
other  within  their  knowledge.  By 
reason  of  this  I  feel  that  degree  of 
obligation  for  all  that  has  been  done 
for  me  and  for  the  ever-present  help- 
fulness extended  that  I  could  not  take 
this  step  if  I  believed  it  would  react 
against  the  interests  of  the  organiza- 
tion or  the  work. 

"These  have  been  exacting  years,  but 
they  have  been  supremely  happy  ones. 
The  human  side  and  the  personal  rela- 
tions have  been  intensely  interesting 
and  have  been  a  source  of  recreation 
and  real  joy.  It  is  my  wish  that,  as  the 
years  go  by,  all  who  have  been  con- 
nected with  .the  work  may  look  on  their 
service  with  the  Board  of  Water  Supply 
as  I  know  I  shall — as  a  real  event  in 
their  lives. 

"As  in  the  past,  the  principle  of  pro- 
motion within  the  organization  has  been 
followed,  and  no  stranger  will  head  the 
engineering  staff.  In  the  position  of 
consulting  engineer,  while  this  work  will 
still  be  my  chief  interest,  I  hope  to  have 
more  leisure  to  consider  the  develop- 
ments of  the  future.  Be  assured  that 
my  interest  in  the  organization's  per- 
sonnel and  the  welfai-e  of  the  work  wil' 
continue  unabated.  I  bespeak  for  m.v 
successor  the  loyal  support  which  has 
been  the  distinguishing  characteristic 
of  this  work," 
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Engineering  Societies 


Calendar 


Annual   Mpetingrs 


AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention. Salt  Lake  City.  Utah. 
June   5-7. 

NATION.AE  CONFERENCE  ON  CITY 
PL..\NNING.  Boston.  Mass.  ;  An- 
nual Meeting.  Springfield,  Mass.. 
June  j-7. 

AMERICAN  SOCIETY  OF  CrV'IL 
ENGINEERS.  New  York;  Annual 
Convention.  Portsmouth,  N.  H.. 
June   21-22. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION. University  of  Pittsburgh  ; 
Annual  Convention,  University  ot 
Illinois.    June    20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS.  Philadelphia  ; 
Annual  Meeting,  Atlantic  City. 
N.  J..   June   2fi-.'?<i. 


I 


The  Engineer's  Society  of  Pennsyl- 
vania has  elected  the  following  officers 
for  the  year:  President,  T.  E.  Seelye; 
first  vice-president,  R.  W.  Moorehead; 
second  vice-president,  William  Brown; 
secretary,  Howard  E.  Moses;  treasurer, 
Harry  T.  Neale. 

The  Engineering  Institute  of  Canada 
will  hold  a  professional  meeting  in  Van- 
couver, B.  C,  June  16  and  17. 


Personal  Notes 


Paul  Starrett  has  resigned 
as  president  of  the  George  A.  Fuller 
Co.,  but  will  continue  to  serve  as  direc- 
tor, .lames  Baird  who  has  been  in 
charge  of  the  Washington  office  for 
twenty-two  years,  has  been  elected  pres- 
ident and  will  make  his  headquarter.^ 
in  New  York. 

Lorenzo  C.  Dieks,  who  was 
in  charge  of  the  shipbuilding  under- 
taken during  the  World  War  by  the 
George  A.  Fuller  Co.  at  Wilmington, 
N.  C,  has  resigned  his  position  with 
that  company  upon  the  completion  of 
the  work  there. 

F.  M.  Register,  formerly  in  the 
chemical  department  of  the  Barrett 
Co.,  P'rankford,  Pa.,  Is  now  with  the 
L.  Martin  Co.,  manufacturers  of  lamp 
black,  as  superintendent  of  their  Tr- 
cony,  Philadelphia,  plant. 

B.  H.  P  I  E  p  M  E  I  E  R.  road  engineer 
of  the  Illinois  SUte  Division  of  High 
ways,  has  been  appoint<'d  chief  engi- 
neer of  the  Missotiri  .State  Highway 
Department,  succeeding  Alexander 
Graham,  re.iigTied.  A  biographical 
■ketch  of  Mr.  Piepmeier  will  app«'.Tr  in 
next  week'.K  igsue. 

Berth.  C  a  l  k  i  n  k  haw  been  ap 
pointed  city  manager  of  Albuquerque, 
New  Mexico,  and  will  assume  his  new 
duties  on  .lune  1.  He  succeeds  .Tames 
N.  Gladding  who  resigned  on  April  .'">. 

John  I,  aymn,  formerly  a  divi 
nion  engineer  in  the  Ohio  State  High 
Way  Department,  has  been  appointrri 
■nperintendent  of  public  works,  Colum 
Don,  Ohio,  succeeding  R.  S.  Smith, 
resigned. 


H.  A.  Terreault,  has  been  ap- 
pointed director  of  public  works,  Mon- 
treal, Canada,  succeeding  A.  E.  Doucet, 
resigned.  He  was  formerly  superin- 
tendent of  the  city  water  works. 

Daniel  P.  Powers,  construc- 
tion engineer  for  the  Stebbins  Engi- 
neering Co.,  Watertown,  N.  Y.,  is  re- 
turning from  Rajamundry,  India, 
where  he  has  been  in  charge  of  the 
construction  of  paper  and  pulp  mills 
for  the  Carnotic  Paper  Mills,  Ltd. 

Charles  R.  McEllen,  form- 
erly with  the  New  York  State  High- 
way Department,  has  become  associ- 
ated with  .James  P.  Brownell,  consult- 
ing engineer,  Watertown,  N.  Y. 

M.  G.  S  N  0  W,  formerly  assistant  en- 
gineer in  the  valuation  department  of 
the  New  York  Central  R.R.  at  Cleve- 
land, Ohio,  has  become  cost  engineer 
with  the  Froehlich  &  Emery  Engineer- 
ing Co.,  Toledo,  Ohio,  who  are  apprais- 
ing all  the  intcrurban  railways  of  the 
state  of  Michigan  for  the  public  utili- 
ties commission. 

Roland  E.  Stoelting  has 
been  appointed  commissioner  of  public 
works  at  Milwaukee,  Wis.  He  was 
formerly  assistant  city  engineer  and 
engineer  of  the  Board  of  Public  Land 
Commissioners. 

W.  F.  St  ROUSE,  chief  engineer 
of  the  public  service  commission,  Balti- 
more, Md.,  has  been  made  valuation 
engineer.  H.  Carl  Wolf,  assist- 
ant engineer,  will  be  made  chief  engi- 
neer. 

Jacob  Labishiner,  recently 
associated  with  the  Great  Western 
Gateway  Project  at  Schenectady,  N.  Y., 
has  been  appointed  city  engineer  of 
Amsterdam,  N.  Y. 


Equipment  and 
Materials 


Business  Notes 


The  Illinois  Zinc  Co.,  manu- 
facturers of  zinc  shingles,  slab  zinc, 
strip  zinc  in  roils,  electrolytic  slab  zinc, 
sulphurir  acid  and  zinc  dust,  has 
opened  a  selling  office  for  its  products 
in  Chicago. 

Arthur  Mc Mullen  Co.  an- 
nounces the  resignation  of  F.  P.  Parker 
and  the  election  of  Edward  P.  Palmer, 
as  secretary  of  the  company. 

The  Keystone  Concrete 
Block  Co..  Rochester,  V.  Y.,  has 
been  appointed  vicinity  representative 
of  the  Consolidated  Expanded  Metal 
Co..  Braddock,  Pa.,  for  the  distribution 
of  stcelcrete  "Rid-gid"  mct.al  lath. 

The  Associated  Enoineerb, 
I  N  r.,  engineers,  constructors  and  man- 
agers of  Milvvaukee,  Wis.,  has  estab- 
lished a  quantity-survey  service. 

WiLLtAM  S.  Moore,  formerly 
city  engineer  of  South  Bend,  Tnd.. 
has  resigned  ns  virr-prexident  and 
c-inrV.il  manager  of  the  Bethlehem 
S'ii;irl:  Pltic  <"o.,  Bethlehem,  Pa.,  and 
ffiiimd  an  engineering  partnership 
with  r  u  ARt.y.H  W.  Co  i,  E.  a  member 
nf  the  Indiana  Board  for  the  registra- 
tion of  engineers  and  surveyors.  The 
firm  has  ofRces  in  South  Bend. 


A  Special  Contractors'  Truck 

A  contractors'  truck,  with  a  10-ft. 
wheel  base  and  a  special  dump  body, 
has  been  put  on  the  market  by  the 
Attevbury  Motor  Car  Co.,  Buffalo,  N.  Y. 
Designed  primarily  for  carrying  batches 
of  concrete  materials,  the  2-cu^yd.  body 
is  fitted  for  general  haulage.  A  Heil 
hydraulic  hoist  giving  a  43-«leg.  dump- 
ing angle  gives  precise  control  in  dump- 
ing and  the  use  of  the  chain  spreading 


device  on  the  tail  gate  makes  it  possible 
to  use  the  truck  for  stone  spreading. 

The  body  is  fitted  with  steps  on  both 
sides  so  that  men  can  spread  and  level 
the  load.  All  corners  are  rounded  to 
facilitate  scavenging,  and  the  rear  end 
of  the  body  is  fitted  with  slanting  plates 
to  confine  the  load  to  the  skip  when 
dumping.  This  feature,  in  connection 
with  the  swinging  lateral  partition, 
allows  both  batches  to  be  dumped  into 
the  skip  without  moving  the  truck. 


New  High-Power  Excavator 

To  meet  the  demand  for  a  larger 
size  excavator  designed  to  come  within 
standard  railway  clearances  without 
dismantling,  a  new  machine  is  now 
being  placed  on  the  market  by  the 
Pawling  &  Harnischfeger  Co.,"  Mil- 
waukee, Wis.  This  machine  will  han- 
dle a  1-cu.yd.  dragline  bucket  on  a  ."IS-ft. 
boom,  a  :;-<-u.yd.  bucket  on  a  40-ft.  boom 
or  a  J-cu.yd.  bucket  on  a  50-ft.  boom. 
It  will  also  handle  clamshell  buckets  of 


from  5-  to  1 1-cu.yd.  cap.irity  df)irii<|. 
ing  upon  the  material  handled.  With 
but  n  few  unimportant  chanpes  the  mn 
chine  can  be  rnnverted  into  n  gas  shovel 
handling  a  1-cu.yd.  dipper.  In  addition 
to  being  U'<ed  as  a  gas  Rhovej  nr  wilh 
rlamshrll  juul  dragline  hiirkets,  the 
machine  can  he  used  with  backfillint' 
scraper,  crnnr  hmik  or  electric  magnet. 
The  oxcnvafor  has  four  movements 
forward  and  in  reverse  on  its  crawler 
tractions.  The  power  unit  is  a  7.'5-hp. 
gan  engine. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


•» 


What  Materials  and  Labor  Cost  in  Milwaukee 

Higher  Lumber  Prices  Forecasted  During  Summer — All  But  Iron- 
Workers  Busy — Detailed  Prices 


Among  the  cities  not  covered  in  the  Expanded  Metal  Lath — Prices 
Monthly  Prices  of  Construction  Mate-  .sq.yd.,  are  as  follows: 
rials  or  the  Weekly  Construction  Mar- 
ket of  Eiigureerutg  News-Record,  Mil- 
waukee is  the  next  to  receive  consider- 
ation in  these  pages.  Materials  prices 
and  labor  rates  in  Buffalo  were  pub- 
lished on  Jan.  19,  p.  132.  Other  buying 
centers  not  included  in  the  regular  price 
lists  will  be  featured  from  time  to  time, 
from  information  obtained  first  hand  by 
our  regular  correspondents. 

Following  quotations  are  to  contrac- 
tors, in  car  lots  unless  otherwise  stated: 

Sewer  Pipe — Current  prices  per  ft.,  in 
the  following  sizes: 


Gagp 

27  dia  mesh    

27  herringbone  

26  dia.  mesh   

24  herringbone 

24  dia.  meeh ." 

Pyrobar — 

C.L. 

3-iD   per  sq.ft $0.  lOJ 

4-in   per  eq.ft 

5-in.  per  sq.ft 

6-in.  per  sq.ft 

3-in.  roof  tile 

3J-in.  hollow  roof  tile 

4-in.  hollow  roof  tile 

Book  tile  per  piece 


per 


L.C.L. 
$0   11 
.13! 


Corporate  Earnings  Chart 
Shows  1921  Losses 

Yearly  financial  statements  of 
twenty-six  well-known  American  busi- 
ness organizations,  as  reported  to  news- 
papers, show  seven  returned  deficits  in 
1921  as  compared  with  only  one  in 
1920. 

Largest  gains  in  the  accompanying 
table  of  earnings  were  made  by  Wells 
Fargo  &  Co.,  the  Magma  Copper  Co., 
American  Power  &  Light  Co.  and  Pere 
Marquette  Ry.  Co.    Returned  deficit  of 


.22 


3-in.  diameter 15 

5-in.  diameter   .2/ 

8-in.  diameter .  ^2 

12-in.  diameter -81 

24-in.  diameter 2.48 

36-in.  diameter 5. 13 

Sand,    Gravel   and   Crushed    Stone — 

Gravel,  li-in.  screen,  quoted  at  $2.10 
per  cu.yd.  Sand  prices  range  from 
$2.20  to  $2.40  per  cu.yd.  Crushed 
stone,  both  IJ-in.  and  i-in.,  $2.25  per 
2,500  lb. 

Cement — Natural  (Louisville)  cement 
sells  for  90c.  per  sack;  portland  cement 
at  $2.16  per  bbl.,  without  bags,  f.o.b. 
Milwaukee. 

Lime — ^Hydrated  common  lime  $10 
per  ton  at  warehouse,  including  cloth 
bags;  common  lump  per  bbl.,  180  lb. 
net.,  $1.60. 

Brick — Chicago  common  brick  quoted 
at  $13.50  per  1,000.  Milwaukee  brick 
costs  $12.50;  Hy-tex  rustic  at  $37.50 
and  tapestry  brick  at  $45. 

Hollow  Wall  and  Clay  Drain  Tile- 
Price  per  block  for  hollow  wall  tile, 
4x12x12,  8c.;  8x12x12,  14ic.  Clay 
drain  tile  quoted  per  lin.  ft.,  in  the 
following  sizes: 

3in M.05 


Lumber — Leading  wholesalers  expect 
higher  lumber  prices  in   early  part  of 

summer.  Prices  wholesale,  per  M  ft. 
b.m.,  in  carload  lots,  to  dealers,  f.o.b.; 
for  No.  1  grades: 

Vellowpine.  I-in.  rough,  lO-in.  and  under,  16  ft. 

and  under $37 

Fir,   I-in.  rough,   lO-in.  and  under,   16  ft.  and 

under   37 

Hemlock.  I-in.  rough,  lO-in.  and  under,  16  ft. 

and  under.        37 

^>llow  pine.  2-in.  tongue  and  groove,  dressed 

and  matehed,   lO-in.  and  imder,   16  ft.  and 

under 38 

Fir.    2-in.    tongue    and    croo^'e.    dressed    and 

matched.  1 0-in.  and  under.  16  ft.  and  under. . .  38 

"N'ellow  pine,  8s8-in.  and  under,  20  ft.  and  under  42 

Fir,  »xi-m.  and  under,  20  It.  and  imder 42 

Hemir  'k.  SxS-in.  and  under.  20  ft.  and  under.. .  .  42 
Spruce,  8s8-in.  and  under,  20-ft.  and  under,in- 

oludiUfc  jack  pine  balsam, 52 

Yellowpine.  I2xl2-in..  20ft.  and  under 51 

Fir,  1 2x1 2-in.,  20  ft.  and  under 51 

Maple,  factor>'  grade,  Ix2i-in.  m.  andd 30 

Maple,  clear,  !x2i-in.  m.  andd 100 

Oak,  Ix4-in.m,dandb , 175 

Wood  lath.  No.  I  hemlock,  per  M 10 

No.  I  A,  hemlock,  per  M 8.50 

No.  I  pine,  per  M II 


LABOR  RATES  PER  HOUR  AND  CONDITIONS 
Plenty  of  work 


Bricklayers. . 

Lathers 

Carpenters.  . 


Painters. . .. 
Hoisting 
engineers. 


$1  00 
1.00 
.85 


Plenty  of  work,  best  receive 
90c.  per  hr. 


non-union.. 


.  921     No  standard  wage,  paid  on 

merits. 
.90       Effective    since     May     15; 
formerly  $1  per  hr. 

.50       

,  50@ .  75  No  standard  wage;  based  on 
individual  merits. 
1.10       

1 .  00       Not  much  demand. 

.  40      Obtainable  at  35c. 


Steel  and  Iron  in  April 
and  March 


United  States  steel  orders  at  the  end 
of  April  were  5,096,917  tons  as  com- 
pared to  5,845,224  tons  for  the  corre- 
sponding period  in  1921.  Daily  pig  iron 
production  for  April  was  69,070,  a  great 


Company 

American  Power  &  Light  Co 

Anaconda  Copper  Mining  Co 

Braden  Copper  Co 

Chicago  &  Northwestern  Ry.  Co 

Chicago.  St.  PatJ.  Minneapolis  &  Omaha  Ry. . 

Colorado  Power  Co 

Crescent  Pipe  Line 

Havana  Electric  Ry 

Hurley  Machine  Co 

International  Cement  Co 

Kennecott  Copper  Co. .  ,  ._ 

Lanston  Monotype  Machine  Co 

Magma  Copper  Co 

Merritt  Oil  Corp 


Net  Earnings  or  Losses 
(Deficits  shown  in  italics) 

-Total 

1920 
$967,240 


the  Braden  Copper  Co.  was  $5,013,720. 
(Sixty-six    other    financial    statements 
from   well-known  companies   were   re- 
increase  over  the  same  period  of  last    ported  in  the  April  27  issue  Engineering 
year  when  39,768  tons  daily  were  re-    News-Record.) 

ported.  April's  total  production  of  pig  Taking  the  average  of  five  leading 
iron  is  estimated  at  2,072,114  tons  in  companies*  earnings  for  1921  and  1920, 
comparison  to  1,193,041  tons  last  year,  the  comparison  in  the  following  chart 
At  the  end  of  March,  United  States  shows  that  in  each  group  1920  profits 
steel  orders  amounted  to  4,494,148  tons  were  appreciably  larger  than  those  for 
compared  to  6,284,765  tons  for  the  cor-     the  year  1921. 

responding  period      _ 

of     1921.      Daily  ' 

pig  iron  produc- 
tion for  March, 
1922,  was  65,631 
tons  and  51,463 
tons  for  1921. 

A  decrease  in 
the  number  of 
employed  in  eight 
industries  and  an 
increase  in  four 
others  during  the 
month  of  April, 
as  compared  with 
March,  is  reported 
to  the  Depart- 
ment of  Labor  by 
twelve  represen- 
tative manufac- 
tories. 

Cost  of  money 
at  New  York  last 
week  was  3J@3 
per  cent. 


Mutual  Oil  Co. 

Ohio  Fuel  Supply  Co 

Pere  Marquette  Ry.  Co 

Steel  &  Tube  Co.  of  America. . . 

Sterling  Products 

Standard  Oil  Co.  of  New  York. . 

Union  Pacific  R.  R. 

Utah  Copper  Co 

Vacuum  Oil  Co 

Wells,  Fargo  &  Co 

Western  Pacific  R.  R.  Co 

White  Eagle  Oil  &  Refining  Co. . 
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Business  Briefs 

Gold  money  in  the  world  in  estimates 
submitted  in  connection  with  the  Genoa 
conference  will  have  reached  £2,277,000,- 
000  in  1930.  This  would  compare  with 
£1,916,000,000  in  1918,  and  £733,000,000 
in  1891. 


1921  New  York  Road  Contract  Prices 
Fell  Heavily 

Data  Based  on  3,175  Miles  for  Seven  Years  Gives  an  Index  Number 
of  214  for  1920  Compared  to  208  Last  Year 


Gold  imports  last  month  amounted  to 
$12,243,555,  as  compared  with  $33,488,- 
256  in  MarL-h  and  $80,662,202  in  April, 
1921,  according  to  the  Department  of 
Commerce. 


Building  trades  wages  have  been  re- 
duced on  the  average  of  16  per  cent 
since  Jan.  1,  the  National  Industrial 
Conference  Board  reports.  Twenty- 
eight  decreases  were  noted,  eighteen 
occurring  in  the  last  two  months  and 
confined  largely  to  the  East  and  Middle 
West. 


By  W.  G. 

Assistant  Engineer  of  the  New 

Contractors'  prices  index  number  on 
items  entering  into  contracts  awarded 
by  the  New  York  State  Commission  of 
Highways  for  the  years  1915  to  1921 
inclusive,  shows  208  for  the  year  1921 
in  comparison  to  214  for  1920,  the  peak 
year.  Data  was  compiled  from  bids 
received  on  approximately  3,175  miles. 


Crandall 

York  State  Highway  Commission 

extending  over  a  period  of  seven  years. 
It  is  interesting  to  note  that  the  highest 
average  hid  price  for  1921  is  lower  than 
the  1920  general  average  on  earth  ex- 
cavation, foundation  course  and  cement 
concrete  pavement.  Follovinng  are  the 
values,  the  average  bid  price  for  1915 
is  givpn  an  index  value  of  100. 


Wholesale  prices  of  most  commodities 

in  April  varied  little  from  those  of  the 
preceding  month,  according  to  the 
Bureau  of  Labor  Statistics,  the  all  com- 
modities index  remaining  the  same  as 
March. 


New  railroad  equipment,  consisting  of 
20  locomotives,  5,390  steel  freight  cars, 
.500  steel  automobile  cars,  100  steel  pas- 
senger cars  and  250  caboose  cars,  has 
just  been  ordered  by  the  Southern  Rail- 
way System  as  evidence  of  its  faith  in 
the  early  return  of  business  prosperity 
in  the  South. 


Gross  domestic  crude  oil  stocks  held 
in  pipe  line  and  tank  farm  storage  in 
the  United  States  increased  9,583,000 
bbl.  in  April,  reports  the  American 
Petroleum  Institute.  The  increase  east 
of  the  Rockies  was  7,763,000  bbl.  and 
in  California,  1,820,000  bbl. 


Gross  railroad  earnings  for  the  second 
week  in  May  amounted  to  $7,416,004  in 
comparison  to  $7,157,170  for  the  cor- 
responding period  in  1921,  showing  a 
gain  of  $258,834  or  3.61  per  cent 


Freight  Car  Surplus  Decreases 
Five  Per  Cent  in  Week 

In  the  fifth  complete  week  of  the 
bituminnu.<!  coal  miners'  strike,  that 
'■ndinjr  Saturday,  May  6,  1922,  revenue 
freight  loading  substantially  main- 
tained the  figui^c  of  the  previous  week, 
the  decrea.se  being  only  2,537  cars, 
'"oal  and  coke  in  the  aggregate  were 
practically  stationary.  Grain  and  ;:rain 
pro<lucts,  live  stock  and  merchandise 
I  e.l.,  .showed  slight  increases,  while 
there  was  a  decline  in  the  loading  of 
forest  products,  ore  and  miscellaneous 
freight.  fVimparcd  with  the  corres- 
ponding week  of  the  previous  year  the 
week's  total  of  755,749  was  an  increase 
of  34,027  cars  despite  the  natural  de- 
rline  in  coal  loading  due  to  the  strike. 
The  only  other  commodity  which  fell  off 
eompared  with  1921  was  ore.  f'om- 
pared  with  the  same  periwl  two  years 
aeo  the  decrease  in  the  total  loading  of 
1922  was  87,435  cars.  In  the  week 
ending  May  8,  1922,  there  was  a  de 
crease  of  18,299  freight  cars  or  ap- 
proximately 5  per  cent,  in  the  surplus, 
the  total  being  353.239  cars  against 
371,538  for  the  period  ended  April  .30th. 
StirpluB  coal  cars  totaled  226,276,  sur- 
plus box  cars  86,604.  The  balance  were 
miscellaneous. 


Item 

1915 

1916 

1917 

1918 

1919 

1920   1921 

C'iearingand  embbtn^ 

100 

197 

700 

114 

136 

106     208 

Earth  excavation      

IDO 

116 

140 

738 

753 

349      267 

Rock  excavation 

100 

113 

170 

170 

195 

233     221 

Overhaul 

100 

«n 

100 

133 

153 

171      127 

6-in,  ^-itnfird  pipr 

100 

105 

775 

185 

300     195 

8-in    \"itrifirH  pipr 

100 

109 

143 

191 

215     211 

lO-in.  viTnfieH  pip'- 

100 

int 

133 

188 

230     263 

12-in.  \-i»rified  pipr 

100 

urn 

142 

140 

710 

244     262 

15-in    vitrified  pipe 

100 

IZZ 

140 

705 

265     267 

l6-in.  \-itrified  pipe. 

100 

7(1 

169 

165 

18-in.  vitrified  pipe    . 

100 

104 

126 

184 

239     234 

20-in.  vitrified  pipe          . 

100 

90 

175 

770 

.     224 

24-in.  x-itrified  pipe 

100 

104 

124 

183 

165     193 

^jn.  \ntrified  pipe  underdrain 
6-in.  porous  tile  underdrain 

100 

105 

135 

175 

200 

230     210 

100 

85 

170 

115 

155 

180     150 

Concrete  leaching  basins,  t\-pr  A 

100 

no 

135 

187 

191      ISO 

\  itrified  leaching  basins 

100 

84 

170 

174 

Catch  basins          

100 

108 

148 

83 

184 

157     191 

C  hanging  el'-v.  of  catch  basins .  , 

100 

177 

117 

734 

731 

173     229 

Cast  iron  pine 

100 

118 

149 

158 

233 

245     248 

100 

108 
131 

63 
136 
115 

62 
105 
110 
105 
120 

91 
148 

70 
154 
131 

il8 
126 
122 
133 

88 
190 

157 
150 

135 
153 
135 

129 
256 

199 
200 
107 
168 
188 
207 
167 

135     171 

100 

100 

100 

100 

229     222 

100 

1 59     1 29 

100 

100 

282     233 

100 

Stone  curbing 

100 

211     23S 

Resetting  old  rurb 

100 

1(13 

163 

140     230 

Concrete  curb,  type  A 

...        100 

115 

144 

163 

707 

235     210 

Concrete  curb.  t>T>e  B 

...        100 

117 

136 

279 

.      191 

Concrete  edging 

..          100 

133 

167 

167 

100 

109 
1 12 

115 
123 

174 
172 

184 
190 

200     ISO 

100 

252     190 

100 
100 
100 

148 
100 
103 

152 
173 

179 

252 
165 
151 

271     275 

Brirk  guftrr         

Mftal  r«!nff>rrrment 

170     144 

100 

103 

173 

149 

150 

164     139 

Wood  guidr  railing 

100 

112 

MO 

146 

700 

267     262 

Pipe  railing 

100 

109 

147 

165 

192     229 

fJuidr  ftignn.  . 

100 

111 

129 

150 

156 

180     200 

Hvwav  numbrr  mgns 

100 

IIH 

80 

93 

99 

112       97 

100 

111 

147 

147 

779 

210     238 

Conrrete  sign  pof  tn 

100 

125 

129 

154 

155 

165     175 

100 

91 

III 

17/ 

155 

15)     178 

Rmk^'n  stonr.  loose  mciwi.  (*/*n) 

100 

lis 

172 

94 

189 

185 

Rrokrn  wione.  looiie  m^M.  <r.i.-vd.>      . 

100 

117 

lit 

147 

198 

2)5     212 

Foundation  ronrnr-.  srn'fnrd  gravel 

100 

130 

161 

235 

230     366 

Foundation  rourn/^.  firld  nr'iuarry  stono 

ion 

108 

134 

147 

717 

262     216 

Holtom  coun*r.  nrrrrnM  grnvpl 

100 

113 

154 

245 

154 

Holtnm  courftf*.  brokpn  ^ton^ 

100 

111 

125 

169 

190 

221     193 

Pnnrrrtr  fmindrttion  forpnvrmrnt 

100 

109 

134 

104 

700 

300     241 

Top  rrinrnr,  watTbound  marHdnni 

100 

110 

124 

163 

213 

241      193 

S'',inh-ing  and  rr^haping  "M  mnrndam 

100 

92 

105 

212       .. 

Surfarr  tn^atmr-n*  with  bitumlnoiiK  material 

100 

101 

128 

109 

145 

138         . 

Top  rounu'.  bitutninoua  maradam.  p^nMratinn 

100 

■  in 

11/ 

187 

197 

220     208 

BitulithiP  pavrttirnt 

100 

113 

137 

100 
lOO 
100 
100 

109 
100 
I3.S 
III 

144 
120 
116 
126 

237 
157 

203 
DS 

199 

274     239 

171       .. 

174 

210 

100 

106 

134 

233 

283 

Rituminnu.'imat/^al  "A."  prnetration 

100 

102 

119 

191 

170 

223     136 

100 

93 

105 

183 

141 

125 

ralniim  rhlnridr 

100 

112 

III 

103 

150 

171 

too 

127 

131 

100 

170 

200 

100 

110 

1)3 

ISI 

186 

214     208 
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Failures  Gain  in  Week 

Following  last  week's  substantial  re- 
duction, business  failures  in  the  United 
States  this  week  shows  an  increase, 
numbering  459.  The  total  compares 
with  408  last  week,  and  is  considerably 
in  excess  of  the  315  defaults  reported 
to  R.  G.  Dun  &  Co.  a  year  ago.  Of 
this  week's  insolvencies,  262  had  lia- 
bilities of  $5,000  or  more  in  each  in- 
stance, which  represents  57.1  per  cent 
of  aggregate  number.  Last  week,  there 
were  233  failures  for  $5,000  or  more. 


April  Residential  Contracts 
Amount  to  $132,477,800 

Residental  contracts  let  for  April 
amounted  to  $132,477,800,  making  a 
total  of  $405,451,500  for  the  first  four 
months  of  1922,  recording  to  F,  W. 
Dodge  construction  figures.  Total  con- 
tracts for  the  first  quarter  amount  tn 
$273,000,000  as  follows:  $75,728,300  for 
January;  $75,727,500  for  February,  and 
$121,550,900  for  March. 

Through  an  error  Engineering  News- 
Record  in  the  May  11  issue  published 


the  Dodge  residential  construction 
figures  as  for  the  whole  first  quarter  of 
1922  instead  of  for  the  month  of  March 
only.  Dodge's  figures  for  March  were 
$121,550,900.  Residential  contracts  for 
the  first  four  months  of  this  year  are 
as  follows: 

District  Value 

Boston    $36,628,600 

New  Yorl<    176,835,200 

Pliiladelphia    64,395,900 

Pittsburgli     45,746,500 

Chicago    74,264,900 

Minneapolis    7,580,400 

Total     $405,451,500 


Weekly  Construction  Market 

THIS     limited     price     list     is     published     Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly   for    llie    purpose    of    giving    cur-         Valuable    suggestions    on    costs    of    work  materials    and    for    the     important    cities, 

rent    prices    on    the    principal    construction     can   be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price     reported  in  our  Construction   News  section,  the  Issue   of  May   4;   the  next,   on  June   1. 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries 

Minne-  San 

Steel  Products:                           New  York      Atlanta          Dallas          Chicago   apolis  Denver      Francisco         Seattle    Montreal 

Structural  shapes,  100  lb ?2.S8          g3.50            «4.00             g2.48     22.76  23.50          ?3.10              J53.60      83.75 

Structural  rivets,  100  lb 3.50            4.25               5. SO               3.10       3.90  4.45            4.50                3. 75        6. SO 

Reinforcingbars,  Jin.  up.lOOlb 2.48            3.50              3.50               2.38       2.66  3.52i           2.55                3.60        2.75 

Steel   pipe,    black,   24   to  6   in.   lap, 

discount 61%  .   61.15%      .45%                S9i%     61.9-5%     44%  56.1%              53%      30.00 

Cast-iron  pipe,  6  in.  and  over,  ton.. 46. 80@47. 80     48.00        48.30              44.10    48.50  55.00          51.00              52.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.50@2.60      2. .^9              2.25               1.97       2.24  2.90            2.83                2.94         2.48 

Gravel,  f  in.,  cu.yd 1.75            1.85              2.25               1.80       l.SO  2.50            2.25                 1.50         1.50 

Sand.cu.yd 1.00            1.15              2.25               1.80       1.00  1.10             1.50                1.50         1.25 

Crushed  stone,  I  in.,  cu.yd 1.75             1.90              2.73               1.60      2. 25  3.50            2.25                3.00     -1.60 

Miscellaneous. 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 48.00       +38.00          34.50            40.00    .?9.00  +47.00          26.00          +21.50      47.00 

Lime,  finishing,  hydrated,  ton...    15.80@16.80     18.00          25.00             18.00     29,00  24.00          22.00              24.00       21.00 

Lime  common,  lump,  per  bbl...       2.7S@3.18       1.25             2.50                1.40       1.40  2.70             1.7?                 2.80       11.00 

Common  brick,  delivered,  1,000.  23.40  9.00  11.15  11.00 +16@17  12.00  15.00  14.00  16.00 
Hollow     building     tile,     4x12x12, 

perblock Not  used           .0795            .115             .0821   +.082  .08               ....                 .12             .09 

Hollow    partition    tde     4x12x12, 

perblock 1112                 .072             .115             .0657....  .08               .108                 .11     

Linseedoil.  raw,  5bbl  lots,  gal...             .95          -1.00               1.09            1.04          1.06  1 .  18            1.04                   .86             .97 
Common  Labor : 

Commonlabor,  union,  hour 75               .35           SO           50®. 55       .561  .S0@.60     

Common  labor,  non-union,  hour 44®. 60  .20  .25  .72^   -.35®. 50      .35@.50   .47^®. SO        20®. 30 

Explanation  of  Prices — Prices  are  to  con-     quoted    at    pit.      We    quote    on    brown    lime  plus    freight    to   railway    depot    at    any    ter- 

tractors  in  carload   lots  unless  other  quan-     per    180-lb.    net;    white    is    $1.70    for    Kelly  minal.     Common  lump  lime  per  ISi-lb.  net. 

ties    are    specified.     Increases    or    decreases     Island  and   $1.55   tor  Sheboygan.     Common  Tjumber   prices  are    to   dealers   in    \^rds  at 

from   previous  quotations   are   indicated   by     labor  not  organized.  San  Francisco,  for  No.  1  fir  common. 

+  .,9'"    — .  S'S"^;    ^°^    ^^'^f^    pipe,    the    pre-          Denver    quotes    on     fir    instead     of    pine.  .Seattle   quotes   on   Douglas  fir    instead   of 

yailing   discount    from   list   price    is   given ;      pement    "on    tracks' ;    gravel    and    sand    at  pjne.     Lump  finishing  lime  per  180-lb.   net. 

45-5%    tneans  a  discount  of   45   and   5   per     pjj .   gtone  on  cars;   lime,   brick,  hollow  tile  Hollow    building   tile    delivered.      Hydrated 

cent      Charge  is  15c.  Per  100  lb    tor  cutting     ^nd   mmher  on  job.     Tile  price   is  at  ware-  ume    in   paper   sacks. 

remforced   steel   mto   2-ft    lengths   or   over,     house.      Linseed    oil,    delivered,    in    wooden  ,.     ,       ,          r               c      ■     .     j      «      •_» 

New    York    quotations    delivered,    except     bbl.      Common    lump    lime   per    180-lb.    net.  „  """ttone  "gravll  and  [uriTn  lime  ner'^Jon' 

sand,   gravel   and   crushed   stone    alongside         Atlanta,    quotes    sand,    stone    and    gravel  !,?„",^e  and"  till  ar.dllivered'f  cemlnf  sand! 

dock;    coinmon    lump    lime,    m    280-11).    hbl,      per    ton    instead    of    cu.yd.      Common    lump  jrr.Tvel    ar,d    stone     on    sidin<' •    brick    fob. 

net,  and  hydrated  lime  f.o.b.  cars;. tile  "on     !;„,«  per   180-lb.    let.  |[ant     4eel  and   pipe   at   warehouse       HoN 

trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.         uallas  quotes  lime  per   t80-lb.   bbl.   Steel,  low  tiie'^per  ft.    Cement  price  is  in  Canadian 

Chicago    quotes   hydrated    lime    in    50-lb.     cement,    cast-iron    pipe    and    crushed    stone  funds  fthe  Canadian  dollar  stands  at  99.13 

bags;  common  lump  lime  per  180-lb.  net.         f.o.b.   cars,    other   materials   delivered.  cents).      Bag  charge   is  80c.  per  bbl.     Dis- 

MinneapoUs  quotes  on  f5r  instead  of  pine.          San    Francisco    quotes   on    Heath    tile.    5i  court   of    10c.    per   bbl.   for   paymerit  within 

Brick,  sand  and  hollow  tile  delivered.     Ce-     x    8    x    11  J.      Prices    are    all    f.o.b.    ware-  30  days  from  date  of  shipment.     Steel  pipe 

ment   on   oars.      Gravel    and    crushed   store     houses  except  C  I.  pipe,  which  is  mill  price  per  100  ft.  net;   2j-in.,  $3",  b-in.,   »liu. 


Steel  shapes,  plates  and  bars  firm  at 
$1.60  per  100  lb.,  Pittsburgh;  mill  ship- 
ments. New  York,  $1.98.  Rise  expected 
in  (warehouse  prices  as  quotations  in 
effect  at  present  are  based  upon  $1..50, 
Pittsburgh.  Iron  and  steel  scrap  prices 
up;  coke  also  slightly  advanced.  Fall- 
ing off  in  demand  for  fabricated  steel 
but  mills  increasing  production  on  semi- 
finished products. 

Stiff  advances  in  lumber.  Denver 
quotes  Douglas  fir  at  "$47  as  against 
$36.75.  Seattle  $21.50  advanced  from 
$20  and  Atlanta  quotes  pine  at  $38  aa 
compared  with  $36  per  M  ft.,  one  week 


Changes  Since  Last  Week 

ago.  Common  brick  in  IVTinneapoHs  is 
now  $16@$17  as  against  $15.  Face 
brick  is  also  up  there,  by  $2,  and  hollow 
building  tile  has  risen  slightly.  Crushed 
stone  quoted  at  $1.60  as  against  $2  per 
ton  in  Montreal.  Raw  linseed  oil  $1  in 
Atlanta  as  compared  with  $1.05  per  gal., 
5  bbl.  lots,  one  week  ago. 

Common  labor  quoted  at  35c.@50c. 
in  Minneapolis  as  against  the  former 
rate  of  40c.@50c.  per  hr.  Hod-carriers, 
recently  on  strike  in  New  York,  have 
returned  to  work;  agreements  on  the 
wage  rate  of  $7  per  day  or  87ic.  per  hr. 
having    been    effected.      This    schedule 


was  maintained  throughout  1921  and  is 
to  continue  in  force  during  1922. 

A  total  of  377  mills  reporting  to  the 
National  Lumber  Manufacturers'  Asso- 
ciation for  the  week  ending  May  13, 
show  207,799,593  ft.  cut,  or  a  reduction 
of  2  per  cent  from  the  week  ending 
May  6;  shipments  amounting  to  226,- 
826,577  ft.,  or  a  reduction  of  1  per  cent 
from  the  previous  week  and  orders  for 
261,354,729  ft.  as  against  261,666,175  ft 
b.m.  for  the  week  preceding.  Orders 
reached  17  per  cent  and  shipments  2  per 
per  cent  above  normal,  while  production 
stood  at  7i  per  cent  below. 
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Standardization  in  the  Lumber  Industry 

IN  bringing  together  the  producers,  distributors,  and 
users  of  lumber  to  establish  standards  and  provide 
for  guarantees  as  to  sizes  and  grades,  Secretary'  Hoover 
■  has  added  to  the  list  of  his  practical  services  to  Amer- 
ican business.  Egineering  News-Record  looks  upon  this 
proposal  as  another  step  in  line  with  a  policy  it  has 
consistently  endorsed.  It  is  to  be  hoped  that  from 
these  conferences  may  issue  a  plan  that  will  carry  the 
practice  of  grade  marking  far  beyond  the  few  large 
mills  that  now  employ  it. 

Poor  Professional  Tactics 

PARTICIPATION  in  public  affairs  is  such  a  new 
thing  for  engineers  that  a  degree  of  ineptness  must 
be  expected  before  proficiency  is  attained.  An  example 
of  how  not  to  do  it  might  readily  be  made  out  of  the 
utterances  of  a  certain  local  chapter  of  an  engineering 
society  which  has  felt  called  upon  to  muckrake  the 
conduct  of  a  municipal  power  project.  The  charges, 
which  are  being  freely  circulated  in  the  local  press, 
attack  the  chief  engineer  of  the  project,  a  prominent 
engineer  called  in  from  another  city,  because  he  has 
appointed  other  than  local  engineers  as  subordinate.*!, 
and  in  so  doing  h.'is  not  only  violated  the  civil  service 
law  but  has  also  grossly  ovei'paid  the  men — a  $5,000 
construction  engineer  being  cited  as  an  example.  What- 
ever the  rights  of  the  case,  this  is  poor  tactics  for  those 
whose  avowed  intention  is  to  build  up  engineering  pres- 
tige. The  average  citizen  reading  the  report  will  see 
in  it  only  the  professional  jealousy  which,  whether  the 
animus  of  the  report  or  not,  sticks  out  of  ever>-  para- 
graph and  will  have  only  disrespect  for  the  quite  nat- 
ural office  holder's  attitude  toward  the  outsider  who 
get.s  an  inside  job.  Engineers  may  not  be  any  better 
than  any  other  class  of  men  in  these  respects,  but 
surely  the  engineering  profession  can  be  but  poorly 
served  by  puVjJishing  their  limitations  and  by  intimat- 
ing that  a  $5,000  construction  engineer  is  a  superfluity 
on  a  three  or  four  million  dollar  project. 

Uniform  Highway  Markers 

HIGHWAY  engineers,  during  recent  year.s  have  been 
.HI)  intent  up<jn  large  program.s  of  con.ntruction  that 
many  of  them  have  lo.st  sight  of  the  importance  of 
making  routes  of  maximum  service  to  the  traveling 
public.  Such  .service  does  not  end  with  the  con.itructiov 
'if  a  durable  type  pavement.  It  mu-st  include  directions 
which  facilitate  the  useof  the  highway  by  tho.Mp  who  pay 
for  it.  For  example,  a  plan  of  uniform  numerical  mark- 
ings for  road.H  throughout  the  New  England  States  ha« 
been  agreed  to  t>y  the  state  highway  authorities  in  that 
region.  Markings  are  in  the  form  of  srjuares,  painted 
in  yellow  and  black  on  telegraph  poIc.M,  carrying  odd 
numbers  for  east-and-west  routes  and  even  numbers 
for  north-and-.south  routes.  Under  the  agreement 
reached  a  road  extending  through  several  states  carries 


the  same  number.  The  plan  for  uniformity,  started  by 
the  Ainerican  Automobile  Association,  should  be  ex- 
tended throughout  the  country.  At  present  there  is  a 
great  vogue  among  state  highway  departments  to  use 
colored  markers  or  painted  bands  for  the  designation 
of  trunk-line  routes.  These  have  been  applied,  for  the 
most  part,  within  individual  states;  they  are  meaning- 
less except  to  residents  and  are  of  little  aid  to  inter- 
state traffic.  Numerical  mai-kings  are  logical  and  have 
stood  the  test  of  time,  'particularly  in  France  where 
they  have  reduced  to  a  negligible  quantity  the  incon- 
venience caused  to  highway  traffic  by  unfamiliarity  with 
the  country.  The  highway  traffic  a.ssociation,  at  its 
annual  meeting,  endorsed  the  numerical  system  of 
marking.  Highway  engineers  can  reinforce  this  action 
by  getting  back  of  the  movement  and  extending  the 
scheme  westward  from  New  England  to  the  Pacific 
Coast. 

More  Study  of  the  St.  Lawrence 

PROCEDURE  in  the  matter  of  the  St.  Lawrence 
watei-way  is  difficult.  There  are  few  rules  and  no 
precedents  for  the  joint  development  of  an  interna- 
tional waterway.  The  advances  toward  a  treaty  with 
Canada  just  made  by  Secretary  Hughes,  therefore,  do 
not  mean  much  more  than  that  the  adminis'^ration  is 
favorably  inclined  toward  the  project  and  i.s  v.illing  to 
di.scuss  with  Canada  the  preliminaries  leading  up  to  the 
opening  of  the  river  to  ocean  going  ships.  If  such  a 
treaty  is  agreed  upon  by  the  executives  there  remains 
the  legislative  authorization  of  funds.  It  is  imperative, 
however,  before  the  last  two  hurdles  are  crossed  that  an 
extended  and  expert  economic  investigation  of  the  pro- 
ject be  made.  Up  to  now  all  we  have  are  heated  and 
partisan  statements  from  overwrought  commercial  and 
political  bodies  filtered  through  the  wide  nie.-ih  of  the 
joint  commission's  report  and  an  itemized  estimate  of 
cost  of  a  given  project  by  a  Iward  of  engineer.^.  The 
best  thing  Congress  could  do  during  the  diplomatic  di.s- 
cussions  of  a  treaty  would  \te  to  authorize  an  un- 
prejudiced group  of  economists,  shipping  men  and  en- 
gineers to  report  on  the  possibilities  and  practibilities 
of  the  waterway. 

A  Promising  Step 

SIGNIFICANT  pcssibilities  are  contained  in  the 
move  of  Cleveland  contractors  to  clean  up  building 
conditions  in  that  city.  The  same  problems  exist  else- 
where, and  an  energetic  precedent  can  be  a  powerful 
influence  for  good.  Only  last  week  we  referred  to  the 
difficulties  of  the  problem  of  getting  sound  building 
construction,  chiefly  with  reference  to  the  engineer's 
part  in  work  where  questions  of  strength  and  stability 
are  primary.  But  in  every  city,  and  in  Cleveland  fully 
as  much  as  anywhere,  had  building — sometimes  ignor- 
ant but  more  often  wilfully  bad^is  an  infinitely  wor.'<e 
matter  than  design  deficiencies.  If  unchecked,  bad 
building  infects  every  branch  of  the  building  art  and 
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produces  a  fatally  diseased  condition,  as  is  well  known 
to  building  officials  and  others  who  see  the  process  go 
on  elsewhere.  A  supplementary  inspection  bureau, 
such  as  has  been  suggested  in  Cleveland,  is  an  untried 
remedy,  but  one  which  contains  great  promise.  It  will 
not  only  supplement  and  make  really  effective  the  in- 
evitably inadequate  municipal  inspection,  but  it  will 
enroll  in  the  fight  the  people  most  directly  interested 
in  good  building.  The  fight  surely  concerns  every 
reputable  contractor,  if  he  wants  to  remain  reputable. 
But  it  concerns  the  engineer  fully  as  much,  and  should 
engage  the  most  active  interest  of  Cleveland's  profes- 
sional men.  The  progress  of  the  movement  will  be 
watched  throughout  the  country  with  close  interest, 
we  feel  sure. 

Remolding  Engineering  Education 

WHAT  is  likely  in  the  future  to  be  looked  upon  as 
one  of  the  important  stfeps  in  American  engineer- 
ing education  was  that  initiated  at  Chicago  week  before 
last,  when  the  deans  of  engineering  schools  of  fourteen 
of  the  great  Middle  Western  universities  agreed  to 
recommend  to  their  authorities  new  courses  with  a 
greater  content  of  "humanistic  and  fundamental  sub-, 
jects."  The  faculties  have  yet  to  approve  the  recom- 
mendation but  the  group  endorsement  carries  a  pres- 
sure that  should  secure  favorable  action.  The  plan  is 
not  merely  the  matured  conclusion  of  a  single  dean  and 
his  associates,  but  of  the  leaders  of  engineering  educa- 
tion throughout  the  virile  Mississippi  Valley. 

The  plan  calls  for  the  discontinuance  of  the  present 
courses  and  the  substiti  tion  therefor  of  new  four-year 
courses  in  which  advanced  technical  work  will  be  re- 
placed by  an  equivalent  amount  of  cultural  and  funda- 
mental subjects.  The  new  courses  would  lead  to  a 
bachelor's  degree.  A  fifth  year  of  advanced  work, 
"mostly  or  wholly  technical  and  specialized  to  such  an 
extent  as  desired"  would  be  added  and  would  earn  an 
advanced  degree. 

Many  details  are  still  to  be  determined.  The  propor- 
tionate time  alloted  to  the  humanistic  studies,  the 
fundamental  subjects  which  are  to  be  expanded,  and 
similar  problems  are  presumably  to  be  left  to  the  deter- 
mination of  each  college.  How  far,  therefore,  the  new 
courses  will  be  an  improvement  on  the  present  ones  will 
depend  much  on  the  judgment  of  the  different  faculties. 

It  will  be  seen  that  the  proposal  answers  two  demands 
that  have  become  more  articulate  each  year  for  at  least 
a  decade:  first,  that  there  be  a  larger  cultural  content 
in  the  courses,  and,  second,  that  there  be  less  specializa- 
tion and  more  attention  to  engineering  fundamentals. 
These  demands  we  have  believed  to  be  sound  and  we 
commend  accordingly  the  new  proposal. 

What  effect  Prof.  Burr's  paper  before  the  Society  for 
the  Promotion  of  Engineering  Education  had  in  bringing 
the  issue  to  a  head  there  is  no  means  of  knowing,  but 
we  believe  it  safe  to  surmise  that  it  was  no  small  factor. 
The  plan  recommended,  however,  differs  from  the  Burr 
plan  of  a  six-year  course,  half  of  cultural  and  half  of 
engineering  studies.  The  Western  deans  hold  fast  to 
four  years  as  the  desirable  length  of  course — a  wise 
conclusion,  at  least  as  a  transition  step.  The  alterna-. 
tive  would  have  been  to  arrange  parallel  courses  on  the 
Burr  plan,  letting  the  students  choose  which  they 
would.  Evidently  the  deans  believed  that  in  expanding 
the  humanistic  and  fundamental  studies  and  restricting 
the  advanced  work  they  were  making  a  course  so  far 


superior  to  the  present  ones  as  to  warrant  the  elimina- 
tion of  the  latter  entirely. 

The  purpose  of  the  Western  action  is,  of  course,  to 
prepare  men  better  fitted  to  carry  the  larger  respon- 
sibilities in  engineering — a  sound  purpose  indeed,  and 
one  that  should  particularly  concern  our  universities, 
for  to  them  we  are  entitled  to  look  for  our  leaders  and 
our  men  of  culture.  It  should  not  be  forgotten,  how- 
ever, that  the  execution  of  engineering  work  requires 
many  men  who  stand  below  the  leaders  in  intellectual 
equipment  and  whose  chief  asset  should  be  a  strict 
discipline  in  those  branches  of  engineering  science  re- 
quired in  the  details  of  design.  Heretofore  many  of 
these  men  have  come  from  university  schools;  others 
from  the  technical  institutes  such  as  Williston,  Pratt, 
Cooper  Union  and  Ohio  Mechanics  Institute.  If  the 
university  schools  more  and  more  place  emphasis  on 
training  for  leadership,  the  thinking  of  teachers  and 
engineers  will  have  to  broaden  in  sympathy  toward 
these  other  institutions  on  which  will  fall  the  burden  of 
preparing  for  the  profession  a  very  necessary  part  of 
its  complement.  Running  parallel  with  such  awakening 
of  sympathy  must  come  an  appreciation  among  high- 
school  directors  of  the  function  of  the  technical  insti- 
tutes referred  to  so  that  they  may  be  disposed  to  direct  to 
such  schools  those  of  their  young  men  whose  intellectual 
equipment  and  personalities  suit  them  better  for  that 
type  of  training.  Thus  will  the  requirement  be  ful- 
filled Tor  the  detailed  as  well  as  for  the  advanced  posi- 
tions in  the  profession. 


An  Undecided  Case 

IT  is  most  disappointing  that  the  jury  in  the  long 
dravra  out  trial  of  the  Eastern  cement  men  for  viola- 
tion of  the  Sherman  Act  were  unable  to  reach  a  decision. 
Business  in  general,  and  particularly  the  construction 
business,  needs  a  judicial  ruling  on  the  several  issues 
involved  in  that  trial.  The  legality  of  trade  associations, 
operating  under  the  Eddy  plan,  is  still  ambiguous,  in 
spite  of  the  .Supreme  Court's  hardwood  decision,  but 
this  issue  was  thrown  out  of  the  cement  case  because 
of  a  technicality  which  establishes  a  precedent  only 
insofar  as  it  relates  to  the  statute  of  limitations  and 
its  effect  on  a  contract.  The  larger  question  as  to 
whether  the  cement  companies  fix  prices  the  jury  could 
not  agree  upon.  Eight  weeks  hard  labor  of  many  men 
and  hundreds  of  thousands  of  dollars  have  gone  for 
naught. 

To  one  who  sat  through  the  case  or  read  the  record 
it  is  not  surprising  that  the  jury  was  confused.  Here 
is  no  ordinary  question  of  fact,  no  weighing  of  evidence 
to  decide  whether  an  obvious  and  understandable  crime 
had  been  committed.  The  judge's  charge  made  it  clear 
that  the  crime  punishable  by  the  Sherman  Act  is  the 
"unreasonable"  restraint  of  trade.  Restraint  of  trade, 
he  assumed,  was  inherent  in  the  practices  which  the 
cement  companies  freely  admitted.  Whether  or  not  it 
was  unreasonable  he  left  to  the  jury,  and  he  could  give 
them  little  assistar.to  in  the  definition  of  that  word.  To 
get  twelve  men  to  agree  on  a  definition  is  well  nigh 
impossible. 

The  prosecution  based  its  case  on  the  assumption  that 
any  deviation  from  the  old  theory  of  cut-throat  com- 
petition in  business  is  a  violation  of  the  law.  According 
to  that  theory  each  competitor  is  at  war  with  everj 
other  one  and  secrets  must  be  as  zealously  guarded  and 
as  secretly  sought  as  they  are  in  war.    And  every  busi- 
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ness  act  is  a  secret.  The  trade  association,  honestly 
conducted,  is  a  revolt  against  the  uneconomic  idea  of 
business  war,  which  may  for  a  time  result  in  lower 
prices  to  the  consumer  but  which,  like  all  war,  taxes 
the  community  out  of  proportion  to  its  individual 
aKJarent  benefits.  The  danger  of  the  trade  association 
lies  in  the  ease  with  which  community  of  interest  can 
be  shifted  into  conspiracy  against  the  consumer  in  the 
way  of  monopoly  control  of  a  needed  article.  Between 
the  extremes  of  secrecy  and  combination  lies  a  pi'oper, 
economic  and  probably  legal  zone.  In  this  transition 
period  of  economic  thinking,  however,  that  zone  is 
difficult  to  delimit  and  the  recent  trial  leaves  still 
doubtful  whether  the  cement  companies  are  operating 
in  or  out  of  it. 

Brushing  aside  all  generalities,  what  the  cement  con- 
sumer wants  to  know  is  whether  he  is  paying  more  for 
cement  than  he  ought  to.  That,  we  think,  the  prosecu- 
tion did  not  prove  nor  the  defense  disprove.  It  was  not, 
apparently,  a  legal  essential  of  the  case.  The  govern- 
ment proved  that  there  was  the  closest  sort  of  inter- 
change of  vital  unformation  and  that  there  was  a 
remarkable  uniformity  of  price,  but  that  that  uniformity 
was  the  result  of  anj'thing  but  the  natural  level-seeking 
of  a  uniform  product  there  was  no  convincing  evidence. 
Circumstantial  implications  of  illegality  were,  however, 
great  enough  to  warrant  the  trial  and  in  the  minds  of 
some  of  the  juiy  enough  to  keep  them  from  rendering 
a  verdict  of  not  guilty.  The  case  against  the  cement 
manufacturers  is,  therefore,  still  sub-jiidice  and  will 
not  be  cleared  up  until  a  retrial  of  the  present  case  or 
the  trial  of  the  similar  case  against  the  Mid-West  group. 
In  ju.stice  to  the  Portland  Cement  Association,  it 
should  be  said  that  it  was  given  a  clean  bill  of  the 
health.  Even  the  prosecutor  admitted  in  his  summing 
up  that  there  were  no  practices  of  that  association  not 
perfectly  justified  in  law  and  in  morals.  It  is  clearly 
an  educational  institution. 


Government  Promotion  of  Foreign  Trade 

AMERICANS  interested  in  foreign  trade  have  often 
.  expressed  great  admiration  for  the  assistance  ac- 
corded British  exporters  by  their  government,  and  have 
been  apologetic  regarding  our  own  foreign  trade  promo- 
tion service.  But  a  change  is  in  progress;  and  if  Con- 
gress will  continue  to  back  the  Department  of  Commerce, 
we  shall  rapidly  cut  down  the  lead  which  our  British 
brethren  have  had  through  their  government-supported 
promotion  efforts. 

The  strides  that  have  been  made  under  Mr.  Hoover's 
direction  are  remarkable.  More  specialists  of  high  grade 
have  been  brought  into  the  service,  emphasis  has  been 
laid  upon  the  value  of  immediate  information,  the  trade 
representatives  in  Europe  have  had  a  convention  to  dis- 
cuss their  common  problems  and  increase  their  grasp 
and  effectiveness  by  an  interchange  of  ideas,  a  clo.ser 
system  of  direction  for  representatives  has  been  estab- 
lished, questions  that  have  been  critical  for  various  in- 
dustries have  been  run  down,  to  the  great  economic  bene- 
fit of  those  industries  and  of  the  country. 

At  home  the  department  has  sought  and  has  received 
the  most  satisfactory  assistance  from  our  industries. 
No  le.ss  than  .seventy  trade  committees,  representing 
150  firms,  are  now  working  with  the  commorlity  divisions 
of  the  department.  Thus  it  is  possible  to  quickly  formu- 
late the  sort  of  information  that  the  industries  need,  and 
to  get  it  while  the  situations  are  vital  into  the  hands  of 


the  department's  1,000  agents  abroad.  These  commit- 
tees in  turn  see  to  it  that  when  the  information  is  col- 
lected the  industry  takes  the  matter  in  hand  so  that 
there  will  be  action  and  definite  economic  results  for 
the  government's  expenditure  of  time  and  money. 

After  a  number  of  years  in  which  to  matui-e  this  work 
we  may  arrive  at  what  has  long  been  needed — the 
formulation  by  the  government  of  a  definite  foreign 
trade  policy.  This  would  involve,  of  course,  more  than 
a  foreign  trade  promotion  program.  It  would  neces- 
sarily include,  for  example,  certain  conclusions  regard- 
ing the  broad  lines  of  our  tariff  policy.  It  may  seem 
chimerical  to  hope  for  anything  definite  where  tariff  is 
involved,  but  it  must  not  be  forgotten  that  Congress  in 
the  end  is  responsible  to  the  voice  of  the  people  and  that 
Mr.  Hoover's  development  of  work  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  will  have  the  result  of 
awakening  our  business  men  to  a  broad  appreciation  of 
the  factors  in  foreign-trade  building.  From  them  a 
broad  view  of  the  subject  will  get  back  to  Congress. 


Betting  on  Prosperity 

r>J'  announcing  a  ten  per  cent  reduction  in  freight 
rates,  the  Interstate  Commerce  Commission  is  not 
so  much  contributing  to  a  revival  of  business  as  it  is 
betting  that  one  is  close  at  hand.  It  has  turned  down 
a  rational  policy  of  substantial  reductions  on  the  raw 
materials  of  productive  industry  and  has  elected  instead 
to  slash  more  or  less  blindly  into  railroad  revenues, 
hoping  to  achieve  somehow  a  vague  "psychological" 
effect  that  may  help  business  along  its  road  to  recoveiy. 
If  it  be  indeed  necessary  to  tap  the  meagre  earnings 
of  the  railroads  for  investment  in  American  business 
at  large,  courage  and  prudence  might  suggest  that  the 
investment  be  made  where  it  would  do  the  most  good, 
and  not  dissipated  indi.scriminately  over  luxuries  and 
necessities  alike.  The  commission  ha-s  passed  up  a 
chance  to  perform  a  constructive  service  for  American 
industry  and  business  and  has  chosen  to  follow  the 
easier  way. 

In  view  of  net  earnings  of  but  4.36  per  cent 
for  the  first  three  months  of  the  year,  no  one  affects 
to  believe  that  if  the  business  revival  should  not  mate- 
rialize the  roads  can  earn,  with  present  volume  and 
10  per  cent  lower  rates,  anything  like  the  5.75  per 
cent  set  up  by  the  commission  as  a  reasonable  return. 
Disappointment  as  to  the  revival  will  be  di.sa-strous  to 
the  railroads,  many  of  which  have  already  cut  operating 
and  maintenance  costs  so  far  as  to  impair  their  physical 
properties  and  to  threaten  the  morale  of  their  respon- 
sible operating  and  maintenance  staffs. 

One  chance  remains  to  reduce  the  hazard.  The  Rail- 
road Labor  Board  has  just  handed  down  its  answer, 
insofar  as  maintenance-of-way  employees  are  con- 
cerned, to  the  application  of  the  railroads  for  relief 
from  high  wages  and  liurden.snme  restrictions  If  this 
action,  together  with  its  impending  decision  as  to  other 
classes  of  labor  will  effect  a  saving  commensurate  with 
the  impending  loss  of  revenue  the  r.iilroads  still  have  a 
chance.  There  are  those  who  reason  that  wages  should 
not  be  dependent  on  revenues.  A  sound  principle  for 
sound  conditions,  but  without  significance  in  the 
artificial  atmosphere  of  government  regulation.  Gov- 
ernment-made wages  and  government -made  rates  have 
climbed  hand  in  hand  to  their  present  eminence;  hand 
in  hand  they  must  descend.  The  issue  is  in  thi-  hand.^ 
of  the  Labor  Board. 
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Novel  Construction  Features  on  279-Ft.  Don  Pedro  Dam 

Large  Storage  Facilities — Steel  Pouring  Trestle  Combined  With  Improved  Chute  System — 
Mixing  Plant  Delivers  1,200  Cu.Yd.  of  1:11 '/j  Concrete  in  8  Hours 

By  R.  McC.  Beanfield 

San  Francisco,  Cal. 


OUTSTANDING  features  in  the  construction  of  the 
Don  Pedro  dam  in  California  are  unusually  large 
material  storage  facilities  combined  with  simple  eco- 
nomical methods  of  material  handling,  a  plant  for 
mixing  1,200  cu.yd.  of  1:114  concrete  in  8  hours,  and 
the  development  of  a  new  system  for  placing  concrete 
in  lai'ge  concrete  dams,  involving  a  steel  trestle  partly 
incorporated  within  the  dam  and  combined  with  a  novel 
system   for    spouting   concrete   containing    large    sized 


Location — The  Don  Pedro  dam  site  is  on  the 
Tuolumne  River  at  the  lower  end  of  the  Don  Pedro 
bar,  four  miles  above  the  La  Grange  diversion  dam  and 
about  60  miles  below  the  Hetch  Hetchy  dam  now  being 
built  by  the  city  of  San  Francisco.  The  Don  Pedro 
reservoir  is  intended  to  regulate  the  river  for  the  joint 
use  of  the  Turlock  and  Modesto  irrigation  districts. 
The  reservoir  when  full  will  cover  an  area  of  3,086  acres 
and  will  have  a  capacity  of  about  270,000  acre-ft. 


Special  Features  on 
this  Dam  Con- 
struction 

Large  Aggregate 
Storage 

Steel  Trestle  Inside 
Dam 

Chute  For  Cobble 
Concrete 

Specially  Built 
2-yd.  Mixers 

Novel  Mixer  Water 
Feed 

Rapid  Concreting 

1,200   cu.yd.  per  day 

Plant 


iKlXG   UI'STKEA.M  SHOWI.XG   :.'l)-FT.   FLOOD  CHANNEL  THKOUGH  VALLEY  AT  SITE  OF  DON  PEDRO   DA.M 


cobbles.  The  layout  of  the  construction  plant  is  such 
that  the  path  of  materials  entering  the  dam  is  direct, 
hoisting  is  eliminated  and  gravity  is  used  to  the  utmost. 
The  centralization  of  practically  all  the  operations  and 
plant  units  is  particularly  noteworthy. 

Before  actual  construction  on  this  job  was  started 
an  unusual  amount  of  study  was  put  on  cost  analysis 
as  well  as  on  construction  methods,  design  of  the  con- 
struction plant  and  camp  layout.  The  result  was  the 
completion  of  detailed  plans  with  bills  of  material  be- 
fore they  were  needed  on  the  work.  This  policy  pre- 
vented the  rush  that  so  often  occurs  in  the  preliminary 
phases  of  a  large  construction  project  with  attending 
general  inefficiencies.  In  fact  the  policy  in  program- 
ing the  entire  Don  Pedro  work  was  based  on  the 
belief  that  the  most  impoi-tant  problem  in  modern  large 
scale  construction  work  is  the  transportation  problem — 
the  efficient  movement 'of  materials  from  one  location 
to  another. 


The  dam  is  of  the  arched-gravity,  non-overflow  type, 
will  contain  270,000  cu.yd.  of  concrete  and  will  have  a 
maximum  height  of  279  ft.  above  the  natural  river  bed, 
which  is  also  the  extreme  height  of  the  dam  since  the 
river  at  this  point  flows  upon  the  bare  rock.  The 
height  above  the  natural  river  bed  is  the  real  measure 
of  the  comparative  height  of  dams  for  utility  though 
not  for  cost.  In  terms  of  height  above  the  river  bed 
the  Don  Pedro  dam  will  be  highest  in  the  world,  sur- 
passing the  Roosevelt  dam  by  40  ft..  Elephant  Butte 
dam  by  69  ft.,  Shoshone  dam  by  36  ft.,  Pathfinder  dan. 
by  61  ft..  Lake  Spaulding  dam  by  54  ft.  and  the  Arrow- 
rock  dam  by  28  ft. 

Sand,  gravel  and  cobbles  are  obtained  from  gravel 
bars  along  the  bed  of  the  Stanislaus  River,  42  miles 
from  the  dam  site.  A  segregating  and  washing  plant 
designed  for  a  capacity  of  1.200  cu.yd.  per  day  was 
built  near  the  center  of  these  beds.  The  segregated 
materials  are  hauled  to  the  dam  in  steel  hopper  bottom 
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CROSS  SECTION  OF 
DON  PEDRO  DAM 


dump  cars  fore  type),  of  50-ton  capacity.  The  last  7.5 
miles  of  the  haul  is  via  the  spur  of  the  Sierra  R.R. 
built  to  serve  the  dam. 

Construction  Plant — In  order  to  complete  the  con- 
struction of  the  dam  within  a  prescribed  period  and 
because  of  the  possibilities  of  delays  in  deliveries  of 
materials,  unusually  large  storage  facilities  at  the  dam- 
site  were  necessary. 

Sand,  gravel  and  cobbles  delivered  in  train  loads  are 
dumped  directly  from  a  timber  storage  trestle  more 
than  500  ft.  long,  and  beneath  which  are  two  timber 
tunnels,  extending  the  full  length  of  the  trestle.  Mate- 
rials dumped  from  the  trestle  are  separated  by  trans- 
verse timber  bulkheads.  The  storage  capacity  beneath 
the  trestle  is  approximately  25,000  cu.yd.  To  expedite 
the  unloading  of  the  hopper  cars,  especially  those  car- 
rying sand,  portable  pneumatic  hammers  are  applied  to 
the  steel  sides  of  the  cars.  These  produced  sufficient 
vibration  to  cause  the  material  to  discharge  rapidly. 

Materials  from  these  storage  piles  arc  trapped  by  two 
gate-tenders  per  tunnel,  through  radial,  overnut  gates 
of  special  design,  and  are  measured  by  volume  into 
trains  of  four  hopper  cars  each.  The  hopper  cars  used 
for  this  purpose  were  designed  to  hold  sufficient  aggre- 
gate f82  cu.ft.)  for  a  batch  in  one  mixer,  yielding  21 
cu.yd.  of  mixed  concrete.  Trains  of  four  cars  each 
are  hauled  by  3-ton  gasoline  locomotives.  The  tunnel 
gates  are  installed  on  9-ft.  centers  corresponding  to 
centers  between  hopper  cars;  so  that  all  the  cars  in 
a  train  may  be  loaded  simultaneously. 

The  success  of  these  operations  was  seen  to  depend 
to  a  large  extent  on  what  may  be  termed  small  details. 
Some  of  these  were  the  design  of  the  tunnel  gates 
for  rapid  and  easy  operation  without  jamming,  large 
capacity  equipment  and  elimination  of  heavy  pressuren 


from  movable  parts;  a  design  of  the  steel  hopper 
cars  that  would  make  them  self -cleaning  (steep 
slopes  and  rounded  corners),  running  gears  with  heat- 
treated  axles,  roller  bearings,  spring  pedestals  and 
couplings  tending  to  minimize  maintenance  and  derail- 
ments. The  tunnels  are  well  ventilated  to  free  them 
of  dust.  Air  jets  ai'e  used  to  break  sand  arches  over 
the  tunnel  gates. 

The  trains  of  four  cars  from  the  tunnels  deliver  the 
measured  batches  of  concrete  aggregate  to  a  set  of  four 
batch-hoppers  whose  centers  correspond  to  those  of  the 


MATERIAL  STORAGE  TR£STL£  . 
MAIN  CABLtWAY  TOWCR  . 
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CONSTRUCTION  PLANT  ON  NORTH  BANK 

cars,  thus  a  train  of  four  cars  can  be  simultaneou.sly 
unloaded  into  the  batch-hoppers  and  the  train  promptly 
relea.sed.  Each  mixer  is  .served  from  cither  of  two 
hoppers,  thus  no  time  is  lost  waiting  for  the  makeup 
of  the  batches.  Trains  containing  four  batches  can 
make,  on  the  average,  a  round  trip  every  four  minutes. 

The  inixer  plant  contains  two  2-cu.yd.  concrete  mixers 
with  cast-steel  drums  which  rotate  at  the  rate  of  14 
r.p.m.  These  mixers  were  especially  constructed  for 
this  project  by  the  Norris  K.  Davis  Co.  of  San  Franci.sco, 
they  are  belt-driven  from  50-hp.  motors  and  turn  on 
roller  bearings.  All  the  gates  on  the  batch-hoppers  and 
the  discharge  spouts  on  the  mixers  are  operated  by 
hydraulic  rams  controlled  by  4-way  valves. 

The  water  for  the  concrete  batches  cornea  from  auto- 
matic measuring  thinks  and  is  jetted  through  ^-in.  pipes 
into  the  batch-hoppers.  This  large  volume  of  jetted 
water  tends  to  slush  out  the  materials  in  the  hoppers, 
keeps   them  clean  and   cuts   down  the  time   of  empty- 
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ing.  An  auxiliary  2-in.  water  line  is  piped  direct  into 
the  mixers  making  it  possible  to  temper  the  concrete 
mix  properly. 

Difficulties  in  the  delivery  of  materials  due  to  road 
and  railroad  conditions  which  caused  the  shutdown  of 
the  plant  during  the  period  of  heaviest  rainfall  were 
removed  about  March  1  and  the  plant  has  since  then 
been  operating  eight  hours  daily,  this  being  the  present 
limit  for  the  rate  at  which  materials  can  be  delivered. 
Since  getting  into  full  operation  this  spring  the  mixing 


Oct    Nov.   Dec   Jon   Feb.   Mar.  April   Mov  Jurie  JuW    Aug.  Sept.  Oct    Nov.  Dec. 
\Sl\  Bit 

MATERIAL,  DELIVERY  AND  CONCRETING   SCHEDULE 

plant  has  been  consistently  delivering  1,200  cu.yd.  per 
eight  hours  of  the  l:lli  or  1:12  mix. 

Concrete  used  in  the  major  part  of  the  dam  consists 
of  approximately  the  following  proportions:  1  part 
cement,  2i  parts  sand,  6  parts  gravel  (1  to  2\  in.)  and 
3  parts  cobbles,  which  measure  from  2A  to  14  in.  in 
maximum  dimensions.  The  specifications  originally 
called  for  cobbles  graded  from  2*  in.  to  6  in. ;  however, 
due  to  scarcity  and  conditions  at  the  gravel  pit  it  was 
found  uneconomical  to  maintain  a  maximum  limit  of 
6  in.,  therefore  larger  cobbles  were  used. 

For  a  thickness  of  3  ft.  over  the  entire  upstream 
face  and  for  a  thickness  of  5  ft.  over  the  downstream 
face  below  El.  1,000,  a  richer  concrete  in  the  propor- 
tions of  1  part  cement,  2  parts  sand,  4  parts  gravel 
(1  to  2i  in.)  and  2  parts  cobbles  (2 J  to  14  in.)  is 
poured.  No  forms  are  used  to  separate  the  richer  mix 
from  the  leaner  or  standard  concrete;  the  richer  con- 
crete is  placed  to  about  its  proper  distance  back  from 
the  face  of  the  dam  and  allowed  to  take  its  natural 
slope,  the  leaner  concrete  is  poured  against  it  and  blends 
into  it.  Where  the  richer  mix  is  used  the  desired 
number  of  full  bags  of  cement  is  added  to  the  standard 
or  leaner  mix,  no  change  being  made  in  the  proportions 
of  the  other  materials.  Aggregate  proportions  are 
changed  slightly  from  time  to  time  when  tests  of  the 
materials  show  sufficient  variations  in  density  and 
permeability. 

Cement  Handling — Cement  is  delivered  in  bags  direct 
fi-om  the  box  cars  which  are  spotted  on  a  trestle  above 
and  alongside  the  mixer  house.  The  bags  go  by  gravity 
rollers  and  friction  chutes  to  a  movable  table  alongside 
the  batch-hoppers  where  the  sacks  are  emptied  by  three 
men  to  each  mixer.  A  wire  screen  over  part  of  the 
batch-hoppers  prevents  empty  sacks  from  occasionally 
falling  into  them. 

Reserve  storage  for  2S,000  bbl.  of  cement  is  provided 
in  a  storehouse  located  on  sloping  ground  alongside  a 


standard-gage  track.  With  this  arrangement  all  cement 
can  be  stored  by  gravity  roller  conveyors  and  due  to 
a  continuous  sliding  door  system  along  the  track  side, 
cement  cars  can  be  spotted  at  any  point,  which  permits 
of  unloading  more  cars  than  would  be  possible  if  doors 
were  spaced  on  the  usual  40-ft.  centers. 

The  roller-gravity  conveyors  are  cleaned  of  cement 
dust  once  daily  with  air  jets  and  lubricated  with  a  light 
oil.  After  three  months  of  service  no  wear  was  notice- 
able in  the  ball  bearings  of  these  conveyors.  They  have 
proved  very  effective  for  handling  cement  in  bags  and 
could  be  operated  on  grades  2i  in.  to  1  ft.,  the  bags 
rolling  directly  on  the  rollers.  Cement  is  taken  from 
the  lower  side  of  the  storehouse  on  flat  cars,  four  cars 
to  the  train,  drawn  by  a  3-ton  gasoline  locomotive,  and 
is  delivered  direct  to  the  batch-hoppers. 

A  batch  of  materials  entering  the  concrete  mixers  is 
propoi'tioned  so  as  to  permit  the  use  of  a  definite  number 
of  whole  sacks  of  cement,  usually  seven  sacks  for  the 
standard  mix,  which  yields  approximately  21  cu.yd.  of 
mixed  concrete.  Empty  cement  sacks  are  cleaned  in  a 
sack  shaker,  constructed  on  the  job,  consisting  of  a 
revolving  screen,  with  a  capacity  of  150  sacks,  rotating 
at  20  r.p.m.  and  belt-driven  by  a  2-hp.  motor.  The 
empty  sacks  are  bundled  by  a  baling  machine  with  a 
semi-automatic  counter  attachment. 

After  turning  each  batch  for  60  seconds,  the  mixers 
discharge  into  four  hoppers  whose  radial  gates  have 
centers  with  the  same  spacing  as  cars  in  the  concrete 
train;  thus  four  cars  in  a  train  can  be  loaded  simul- 
taneously. These  concrete  cars,  which  are  practically 
the  same  as  the  hopper  cars  used  in  conveying  materials 
from  the  storage  tunnels,  deliver  by  dumping  into  steel 
hoppers  of  10-cu.yd.  capacity,  located  on  a  steel  trestle 


End  Eleva+ion 

DETAILS  OF  CONCRETE  CHUTE 

which  is  installed  in  units  along  the  axis  of  the  dam 
as  the  work  progresses. 

Steel  Trestle  System — The  steel  trestle  is  a  bolted, 
structure  and  in  addition  to  carrying  the  concrete  cars, 
has,  at  its  outer  end,  a  steel  towei-  for  supporting  the 
main  chute  cables.  As  the  sections  of  the  dam  nearest 
the  outer  end  of  the  trestle  are  raised  to  a  predeter- 
mined height,  additional  units  consisting  of  completely 
braced  bents,  are  added,  thus  lengthening  the  trestle. 
Eventually  it  will  extend  the  full  length  of  the  dam. 
All  bracing  and  beams  are  re-used,  only  the  posts  being 
incorporated  within  the  dam.  The  braced  bents  are 
located  so  that  they  will  always  center  between  and  clear 
the  expansion  joints  of  the  dam.    Erection  of  the  steel 
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trestle  is  greatly  facilitated  by  having  its  members 
standardized  and  therefore  interchangeable. 

The  unit-construction,  steel-trestle  method  for  pour- 
ing concrete  in  large  dams  was  devised  by  the  writer 
to  eliminate  high  towers,  hoisting  and  rehoisting  of 
concrete,  and  excessive  length  of  chutes  with  the  attend- 
ant difficulties  when  handling  lean  mixtures  containing 
large  aggregate  The  steel-trestle  system  is  simple, 
avoids  the  use  of  hoists  in  any  part  of  the  system  and 
permits  of  pouring  a  large  percentage  of  the  total  vol- 
ume of  the  dam  with  the  installation  of  the  first  few 
bents  of  the  trestle. 

Spouting  System. — Concrete  from  the  trestle  hop- 
pers is  fed  by  a  radial  gate  into  a  continuous  line  of 
steel  chutes.  The  spouting  system  for  distributing  con- 
crete was  especially  designed  by  the  writer  for  this 
project  and  contains  many  novel  features.  To  chute 
distances  as  great  as  350  ft.,  using  lean  concrete  mix- 
tures containing  large  cobbles,  it  was  necessary  to- 
employ  a  chute  cross-section  whose  mean  hydraulic 
radius  would  give  maximum  velocities  for  a  given 
slope.  In  the  calculations  the  chute  was  considered 
75  per  cent  full.  For  all  practical  purposes  the  result 
was  taken  as  a  semi-circle. 

The  chutes  were  designed  for  a  delivery  of  2  cu.yd. 
of  concrete  of  normal  consistency  per  minute  on  a 
1  to  2.J  slope,  with  a  cross-sectional  area  sufficient  to 
pass  cobbles  up  to  18  in.  in  maximum  dimension.  The 
swivel  joints,  universal  in  movement,  are  constructed 
with  gimbals  with  no  interior  members  or  hanger  rods 
which  would  retard  the  flow  of  the  concrete  and  tend 
to  clog  the  chute. 


The  counterweight  trussed  chutes  were  designed  to 
withstand  severe  torsional  stresses  from  tag-line  pulls 
as  well  as  the  usual  end  concentrations.  All  chutes 
are  lined  with  A-in.  plates  of  class  A  steel  (American 
Steel  Manufacturers'  Specifications)  and  are  secured 
to  the  chutes  by  key  plow-bolts  instead  of  rivets,  there- 
by facilitating  their  renewals.  As  the  bottom  of  the 
chute  receives  the  most  wear,  the  liner  plates  are  cut 
lengthwise  into  two  halves  which,  when  worn  on  the 
lower  parts,  can  be  reversed,  thus  increasing  their  life. 
With  this  arrangement  new  plates  are  required,  as  a 
rule  for  every  30,000  cu.yd.  of  l:lli  concrete. 

Considerable  attention  was  given  to  the  details  of 
rigging  the  chutes.  It  will  be  noted  that  all  the  chutes 
are  suspended  from  wire-rope  pendants  hanging  from 
trolleys  on  the  main  cables.  The  desired  slope  is  ob- 
tained by  means  of  tackles  with  two  8-in.  double  blocks 
and  i-in.  manila  rope.  The  wire-rope  pendants  saved 
considerable  manila  rope  by  shortening  the  tackles. 
The  standing  parts  or  fall  lines  of  the  tackles  are 
made   fast   to  wooden  cleats  on   the  chutes   instead  of 


LOWKK    END   OF   CONCRETE   CHUTING   SYSTEM 
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being  secured  to  anchors  on  the  ground  or  otherwise 
independent  of  the  chutes,  thus  reducing  the  pull  or 
load  on  the  main  chute  cables.  Screwed  shackles  were 
used  in  preference  to  hooks  throughout  the  rigging. 

Another  feature  of  the  spouting  equipment  is  the 
plank  walk  and  life  lines  attached  to  the  arched  braces 
along  the  chutes.  The  walk  and  life  lines  greatly  facil- 
itate work  aloft  on  the  chutes  as  well  as  being  a  safety- 
first  feature.  All  the  units  of  the  spouting  equipment 
are  standardized  and  interchangeable.  The  entire 
spouting  system  is  covered  by  letters-patent  issued  to 
the  writer. 

Auxiliary  cables  suspended  parallel  to  the  main  chute- 
cables  across  the  canon  support  the  counterweighted 
trussed  chute  which  is  the  pouring  end  of  the  last  chute. 
These  cables  are  also  used  to  advantage  to  erect  and 
strip  forms  on  the  dam. 

The  latest  cost  on  concrete  in  place  in  the  Don  Pedro 
dam  is  a  total  of  $6.50  per  cu.yd.,  including  a  charge  of 
$1.20  for  overhead  and  plant. 

The  construction  plant  was  designed  by  the  writer, 
who  was  formerly  assistant  general  superintendent  of 
the  project.  R.  V.  Meikle  is  chief  engineer,  P.  Jones, 
associate  engineer,  and  R.  C.  Duncanson,  general  super- 
intendent.   A.  J.  Wiley  is  consulting  engineer. 
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The  Outlook  for  Road  Building 

-An  Interview  with  H.  Eliinge  Breed. 
Consulting  Highway  Engineer,  NewYork  City 

DATING  from  the  reco^ition  of  the  principle  of 
federal  aid,  as  embodied  in  the  act  of  Congress  of 
1916,  the  nation's  road-building  activities  received  so 
tremendous  an  impetus  that  today  funds  are  going 
into  highway  improvement,  outside  of  city  limits,  at 
the  rate  of  §2,000,000  a  day.  Year  by  year  expend- 
itures for  road  construction  and  maintenance  have 
shown  a  steady  increase.  The  goveiaiment's  supervisory 
agency  in  the  federal-aid  program — the  U.  S.  Bureau 
of  Public  Roads — has  enlarged  its  personnel  of  technical 
and  administrative  specialists  and  broadened  the  scope 
of  its  functions.  The  states,  spurred  on  by  the  promise 
of  federal  participation  in  the  cost  of  local  work,  have 
built  up  highway  departments,  headed  by  engineers, 
and  throughout  the  country  the  trend  has  been  toward 
the  centralization  of  technical  and  financial  control  in 
these  bodies,  thus  largely  eliminating  waste,  incom- 
petence, and  even  graver  abuses  incident  to  divided 
control  by  counties  and  lesser  political  subdivisions. 

In  step  with  these  developments  has  occurred  the 
expansion  of  industries  engaged  in  the  manufacture  of 
equipment  and  materials  for  road  construction,  so  that 
from  the  days,  not  so  long  ago,  when  highway  work  was 
largely  a  pick-and-shovel  job  the  advance  on  the  com- 
mercial side  has  swept  into  a  period  of  specialized  ma- 
chinery, improved  materials,  and  methods  which  have 
produced  startling  economies  in  time  and  labor. 

Thomas  H.  MacDonald,  chief  of  the  U.  S.  Bureau  of 
Public  Roads,  has  estimated  that  $720,000,000  will  be 
expended  this  year  for  highway  construction  and  main- 
tenance outside  of  cities,  as  compared  with  $600,000,000 
in  1921,  $500,000,000  in  1920,  $389,000,000  in  1919 
$286,000,000  in  1918,  and  $280,000,000  in  1917.  These 
figures  are  significant  especially  when  compared  with 
the  $60,000,000  total  in  1904. 

Peak  Not  Yet  Reached — With  all  available  evidence 
pointing  to  the  fact  that  the  road-building  program  is 
now  running  in  high  gear,  the  question  arises  as  to 
whether  the  present  pace  can  be  maintained  or  increased 
and,  if  so,  for  how  long?  In  other  words,  is  the  road- 
building  curve  near  its  peak  and  is  a  slump  in  activity 
within  a  few  years  probable,  or,  once  the  summit  has 
been  reached,  will  operations  continue  on  a  scale  which 
will  maintain  the  plotted  line  horizontal,  denoting 
stability  in  the  annual  volume  of  work?  It  was  on 
points  such  as  these  that  H.  Eltinge  Breed,  consulting 
highway  engineer  of  New  York  City,  and  formerly 
first  depuly  commissioner  of  the  New  York  State  High- 
Way  Department,  gave  his  views  to  Engineerin(f  News- 
Record's  representative  during  a  recent  interview.  In 
substance,  he  believes  that  for  the  next  half  dozen 
years  there  will  be  a  progressive  increase  in  the  annual 
expenditures  for  highway  improvement  and  that  after 
that  time  and  for  many  years  to  come  there  will  be  no 
falling  off  in  amount  of  work  done  or  money  spent, 
but  that  activity  will  hold  up  at  about  the  level  reached 
When  the  curve  ceases  its  present  ascent  and  flattens  out. 
The  Road  Bond  Market — To  get  at  the  reasons  for 
this  estimate  of  the  situation,  it  is  nece.s.'<ar>'  to  go  back 
a  year  or  two  and  consider  the  conditions  which  then 
surrounded  the  marketing  of  securities  for  highway  im- 
provement.   With  industrial  stocks  soaring  to  new  high 


levels  during  the  early  part  of  the  year  1920,  with 
money  rates  abnormally  high  and  business  inflation  in 
the  final  stages  of  its  post-war  rampage,  highway  bonds, 
even  those  carrying  an  interest  rate  of  5  per  cent,  were 
practically  unmarketable  at  par.  This  condition  had 
the  effect  of  deferrin^j  highway  improvements.  Another 
factor  which  applied  particularly  to  counties  was  the 
previous  use  of  credit  up  to  the  legal  debt  limit,  thus 
making  unlawful  the  issuance  of  additional  securities. 
Many  counties,  boroughs,  and  towiiships  received  in 
1918  or  later  authorization  for  financing  road-building 
programs  with  a  certain  definite  sum  available  for 
covering  a  certain  mileage  of  work.  Due  to  various 
legal  technicalities  and  the  slow-moving  routine  of 
official  channels  many  of  the  counties  were  not  in  a 
position  actually  to  advertise  contracts  for  the  work 
contemplated  until  many  months  had  elapsed  and  prices 
for  labor  and  materials  had  risen  to  a  point  which 
made  the  cost  of  the  proposed  construction  with  the 
amount  of  money  available  prohibitive  and  the  work, 
therefore,  was  postponed. 

The  foregoing  combination  of  circumstances  operated 
to  delay  work  which  should  have  been  done  and  for 
which  there  was  a  popular  demand  as  evidenced  by  the 
favorable  results  of  bond  issue  elections.  There  had 
accumulated,  therefore,  a  considerable  volume  of  "fro- 
zen" highway  improvement  work  which  the  present 
drop  in  prices  of  material  and  labor  and  the  greatly 
improved  market  for  bonds  are  thawing  out.  It  is 
Mr.  Breed's  observation  that  5-per  cent  highway  bonds 
now  find  a  ready  market  at  par  or  better,  and  in  several 
cases  in  the  New  England  States  it  has  not  been  neces- 
sary to  look  to  outside  sources  for  the  disposal  of  the 
securities  because  local  banks  took  the  entire  issues. 

Ma>vj  Influences  Active — The  first  big  influence  favor- 
ing an  expansion  of  road-building  activity  now  is  the 
strong  position  which  states,  counties  and  townships 
now  find  themselves  in  with  respect  to  the  sale  of  bonds, 
and  the  advisability  of  placing  work  under  contract  at 
present  construction  costs.  Some  deeper  reason  than 
the  present  status  of  highway  financing,  however,  is 
needed  to  justify  the  prediction  that  road-building 
activity  will  continue  on  a  large  scale  for  many  years. 
As  Mr.  Breed  sees  it,  there  have  been  at  work  a  number 
of  cumulative  influences  which  are  just  now  beginning 
to  make  their  full  force  felt.  At  the  head  of  these 
influences  Mr.  Breed  places  the  federal-aid  highway 
legislation  which  Congress  has  enacted  and  has  now 
under  consideration.  The  act  of  1916,  it  will  be  recalled, 
appropriated  a  total  sum  of  $7.5,000.000  for  a  five-year 
program  of  state  highway  construction  and  $10,000,000 
for  forest  roads.  There  followed  the  1919  amendment 
to  the  foregoing  act  appropriating  $200,000,000  for  a 
three-year  program  of  state  roads  and  $9,000,000  for 
forest  roads.  The  most  recent  amendment,  that  of 
1921,  authorized  $7.5.000,000  for  a  one-year  program 
and  $15,000,000  for  forest  roads  Since  1916,  therefore, 
the  several  federal  appropriations  for  road-building 
purposes,  exclusive  of  forest  routes,  have  totaled  $3.50,- 
000,000  and  as  the  availability  of  these  sums  was 
predicated  upon  the  obligation  of  the  states  to  raise 
C(|ual  amounts,  a  grand  total  of  federal  and  state  money 
of  $700,000,000  for  highway  improvement  is  traceable 
directly  to  federal-aid  legislation. 

The  federal-aid  laws,  however,  have  had  an  Influence 
which  reaches  far  beyond  the  raising  of  these  specific 
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sums  for  road  construction.  They  have  been  respon- 
sible for  the  development  of  state  highway  departments 
and  the  provision  of  adequate  technical  supervision 
over  the  work  for  which  the  money  was  spent.  More 
than  any  other  single  factor,  they  were  responsible 
for  stimulating  the  public's  intere#  in  road  construc- 
tion particularly  in  view  of  the  fact  that  the  require- 
ment of  matching  federal  money  with  state  funds  made 
the  issue  one  of  direct  local  interest. 

In  1915,  prior  to  the  Federal  Aid  Act,  70  per  cent 
of  the  road  work  was  done  by  agencies  other  than 
state  highway  departments,  most  of  it  by  county  offi- 
cials. Such  a  system  was  bound  to  be  wasteful.  Over- 
head costs  were  high,  engineers  were  not  always  em- 
ployed, systems  to  serve  the  best  interests  of  the  state 
as  a  hole  were  not  developed,  and  the  opportunities 
for  corruption  were  greater. 

With  the  passage  of  the  Federal  Aid  Act  of  1916 
and  the  insistence  of  the  government  upon  the  construc- 
tion of  federal-aid  roads  under  the  supervision  of 
state  departments,  existing  state  highway  departments 
were  enlarged  and  strengthened,  and  in  17  states  high- 
way departments  were  created  where  previously  there 
had  been  none  or  the  existing  one  was  not  properly 
equipped  to  perform  necessary  functions.  With  effi- 
cient departments  the  work  has  been  shifted  to  their 
hands  until  at  the  present  time  they  supervise  more 
than  60  per  cent  of  the  road  work.  This  assures  to 
the  taxpayers  the  services  of  engineers  trained  in  road 
work,  a  centralized  authority  responsible  for  the  ex- 
penditure of  funds  and  a  far-sighted  plan  of  develop- 
ment and  financing. 

.  It  was  natural  that  the  activity  in  state  highway 
improvement  created  by  federal  aid  should  be  reflected 
in  county,  borough,  and  township  work.  With  the  fed- 
eral government  and  the  states  setting  them  an  example, 
the  lower  political  sub-divisions,  actuated  in  many  cases 
by  local  pride,  put  into  highway  improvement  money 
which,  under  other  circumstances,  it  would  have  been 
difficult,  if  not  impossible,  to  raise.  Both  directly  and 
indirectly,  therefore,  the  establishment  of  federal  aid 
has  built  up  in  every  state  of  the  country  an  overwhelm- 
ing sentiment  in  favor  of  good  roads. 

Other  influences  have  also  been  at  work.  Automobile 
associations,  both  national  and  local,  have  been  consist- 
ent good-roads  supporters,  while  even  more  intensive 
educational  work  has  been  done  by  the  organizations  of 
automobile  and  motor-truck  manufacturers.  Added  to 
these  efforts  has  been  the  work  of  such  trade  associations 
as  the  Portland  Cement  Association,  the  Asphalt  Asso- 
ciation, and  the  National  Paving  Brick  Manufacturers 
Association.  Individual  manufacturers  of  road-build- 
ing machinery  also  have  taken  a  prominent  part  in 
promotional  work,  while  the  technical  associations  have 
impressed  upon  the  engineer  the  big  place  which  high- 
ways occupy  in  the  general  engineering  field.  The  good- 
roads  doctrine  also  has  been  carried  into  the  colleges 
and  schools,  and  a  great  amount  of  educational  work 
has  been  done  by  the  Committee  on  Highway  and  High- 
way Transport  Education. 

With  all  these  influences  active,  the  public  has  been 
made  to  see  so  clearly  the  value  of  highway  improvement 
and  the  present  need  for  it  that  there  has  developed  a 
nation-wide  demand  for  the  work  to  go  forward  on  a 
large  scale. 

More  Motor  Vehicles— With  10,500,000  motor  vehicles 
registered  in  the  United  States  in  1921,  equivalent  to 


one  motor  vehicle  for  every  ten  people,  Mr.  Breed  be- 
lieves that  with  the  present  mileage  and  condition  of 
highways  in  certain  sections  of  the  country  the  satura- 
tion point  has  about  been  reached.  On  the  other  hand, 
it  is  believed  that  the  United  States  has  not  yet  reached 
the  peak  of  its  motor-vehicle  consumption  powers,  and 
with  more  automobiles  and  trucks  in  prospect  the  de- 
mand for  more  and  better  highways  will  be  insistent. 
From  this  angle  alone  it  would  seem  that  there  can  be 
no  letdown  in  the  road  program  for  a  long  time,  and 
even  after  a  decade  or  so,  when  our  state  highway  sys- 
tems have  been  devrfoped,  vast  sums  will  have  to  be 
spent  on  reconstruction  as  well  as  maintenance.  Once 
educated  to  the  advantages  of  a  hard-surface  route,  the 
public  is  sure  to  call  for  replacement,  when  necessary, 
of  equally  high,  if  not  higher,  types  of  construction. 

In  return  for  each  dollar  expended  on  them,  good  roads 
add  a  generous  contribution  to  the  national  wealth,  ex- 
pressed not  only  in  the  cash  accretion  of  realty  values 
and  marketing  facilities,  but  also  in  the  more  intangible 
and  vastly  more  potent  increase  in  human  happiness. 
This  is  the  ultimate  reason,  surpassing  all  others,  Mr. 
Breed  believes,  which  makes  people  willing  to  contribute 
enormous  sums  for  highway  improvement.  Good  roads 
are  a  constructive  achievement  whose  immediate  benefits 
the  most  stupid  can  discern,  while  their  social  and 
economic  values  transcend  the  keenest  imagination. 

The  future  holds  great  possibilities  for  the  further 
development  of  the  motor  truck  as  an,  agency  of  trans- 
port and  to  provide  for  this  service  roads  of  durable 
types  will  be  in  increasing  demand.  Mr.  Breed  makes 
the  significant  statement  that  today  80  per  cent  of  our 
highways  are  inadequate  for  modern  motor  traffic. 
Among  state  highway  officials  with  whom  he  has  come 
in  contact  he  finds  a  sentiment  favoring  a  federal-aid 
program  carrying  appropriations  of  $100,000,000  a 
year  for  five  years.  With  the  states'  share  added,  this 
would  make  available  $1,000,000,000,  exclusive  of  local 
funds  which,  in  the  active  road-building  states,  far 
exceed  the  total  involved  in  the  federal-aid  program. 

No  Slump  Probable — On  the  assumption  that  such  a 
program  of  federal  aid  should  become  effective,  it  is 
Mr.  Breed's  belief  that  the  peak  of  road-building  activ- 
ities in  the  United  States,  measured  by  annual  ex- 
penditures on  construction  and  maintenance,  will  be 
reached  in  about  six  years.  It  does  not  follow  that 
from  this  point  on  there  will  be  any  appreciable  diminu- 
tion in  volume  of  work  or  funds  expended,  for  by  that 
time  much  reconstruction  will  be  necessary  and,  with 
the  increased  traffic,  many  roads  which  even  now  are 
scarcely  adequate  will  have  to  be  widened,  resurfaced 
and  otherwise  improved.  It  is  pointed  out  that  today 
the  foundations  under  many  roads  with  durable  tjTpes 
of  surfacing  are  only  5  or  6  in.  thick,  insufficient  for 
heavy  truck  traffic.  The  future  will  call  for  a  strength- 
ening of  such  routes.  Then,  too,  the  public  now  refuses 
to  accept  the  highway  as  a  seasonal  means  of  transport. 
It  demands  all-year-round  traffic  and  this  will  mean,  of 
course,  the  substitution  of  hard  surfaced  roads  on 
adequate  foundations  where  now  the  types  are  earth 
or  gravel. 

With  this  extensive  program  in  prospect,  Mr.  Breed 
believes  an  increase  in  the  personnel  of  our  state  high- 
way departments  must  be  made  and  high-grade  ex- 
perienced men  secured  and  held  in  these  organizations 
to  insure  the  wise  expenditure  of  the  enormous  amount 
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of  money  that  will  go  into  road  work  for  a  number  of 
years.  It  is  in  the  public  interest  to  readjust  salary 
schedules  in  almost  all  state  highway  organizations  to 
make  the  work  attractive  to  the  right  kind  of  men. 
Today  the  turnover  is  large  because  as  good  men  are 
developed  in  the  state  organizations  they  are  frequently 
offered  more  remunerative  employment  by  commercial 
organizations  in  the  highway  field. 

Taken  as  a  whole,  the  evidence  points  clearly  to  the 
conclusion  that  highway  improvement  is  now  and  for 
many  years  will  continue  to  be  one  of  the  nation's  great 
industries. 


Cantilever  Arms  on  Aqueduct  Trestle  Allow 
Unobstructed  Stream  Flow 

By  R.  a.  Hill 

Of  Quinton,   Code  &   Hill.   Consulting   Engineers. 
Los  Angeles.  Cal. 

THE  aqueduct  which  brings  to  Santa  Barbara,  Cal, 
water  stored  by  the  Gibraltar  Dam  on  the  Santa 
Ynez  River,  crosses  as  an  inverted  siphon  the  deep  and 
narrow  gorge  of  Mission  Creek.  At  the  stream  crossing 
there  was  constructed  a  rather  unique  concrete  trestle 
made  up  of  balanced  cantilevers,  which  supported  the 
single  wood-stave  pipe  line  forming  the  siphon. 


The  steep  sides  of  the  canyon  made  it  impracticable  to 
carry  the  pipe  beneath  the  bed  of  the  stream  on  account 
of  the  sharp  bend  which  would  have  resulted.  At  the 
time  of  construction  the  prices  of  structural  steel  were 
extremely  high  and  the  fire  hazard  made  wood  construc- 
tion undesirable.  Accordingly,  it  was  largely  a  matter 
of  determining  the  most  economical  type  of  concrete 
structure  which  would  fit  the  e.xisting  conditions. 

Mission  Creek  is  a  small  stream  which  is  normally  dry 
during  the  summer  months.  Large  flows  often  occur  in 
the  winter  and  pass  down  the  canyon  with  extreme 
velocity  attended  by  much  scour  and  disturbance  of  the 
stream  bed.  Hence  large  openings  with  few  obstruc- 
tions had  to  be  left  for  the  passage  of  storm  waters. 
It  was  also  necessary  that  the  volume  of  concrete  be 
reduced  to  a  minimum  because  all  materials  had  to  be 
packed  dovra  the  side  of  the  mountain  on  burros  and 
mixed  there  by  hand.  The  trestle  which  was  built 
actually  contained  less  than  30  cu.yd.  of  concrete  for  a 
span  of  72  ft.  of  which  the  center  36  ft.  presents  no 
obstruction  to  the  flow  of  Mission  Creek. 

Design  of  Cantilever  Arms— The  design  was  some- 
what unique  in  that  is  consisted  of  four  balanced  canti- 
lever arms  18  ft,  in  length,  each  pair  being  supported  on 
a  single  column  30  in.  square.  As  the  minimum  radius 
of  26   in.   diameter  wood-stave   pipe   does   not   greatly 
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exceed  150  ft.  it  was  necessary  to  construct  the  trestle 
with  the  top  of  the  cantilever  following  the  curve  of 
this  radius  with  the  lowest  point  of  the  curve  at  the 
joint  in  the  center,  midway  between  the  two  supports. 

The  wood-stave  pipe  was  placed  directly  above  the 
axis  of  the  cantilever.  The  pipe  was  supported  at  9-ft. 
intervals  on  timber  cradles.  These  rested  on  brackets 
which  extended  out  3  ft.  each  side  of  the  cantilevers 
themselves.  The  brackets,  4  ft.  6  in.  apart,  also  served 
to  carry  a  concrete  walk  along  each  side  of  the  pipe. 
Each  cantilever  was  10  in.  in  thickness  and  varied  in 
depth  from  12  in.  to  46  in.  and  was  designed  to  have 
sufficient  strength  to  carry  the  pipe  should  any  other  of 
the  cantilever  arms  fail  to  assume  its  load. 

As  stated  above,  each  pair  of  cantilevers  was  sup- 
ported by  a  single  column  30  in.  square  designed  to  with- 
stand the  maximum  bending  moment  which  might  come 
on  it  in  any  direction.  These  columns  each  rested  on  a 
simple  slab  footing  8  ft.  square  and  2  ft.  thick  placed 
at  least  6  ft.  below  the  bed  of  the  stream. 

An  expansion  joint  1  in.  wide  was  inserted  between 
the  ends  of  the  center  cantilevers.  The  load  from  one 
cantilever  to  the  other  was  carried  across  this  expansion 
joint  by  means  of  a  piece  of  ll-in.  shafting  24  in.  long, 
loosely   fitted   into   2-in.   pipes   set  in   each   cantilever. 

The  trestle  was  designed  and  constructed  under  the 
supervision  of  Quinton,  Code  &  Hill,  consulting  engi- 
neers, Los  Angeles,  who  had  charge  of  the  development 
work  on  the  City  of  Santa  Barbara  water  supply. 


Railroad  History  Written  in  Rail  Sections 

In  describing  the  laying  of  the  new  130-lb.  rails  on 
the  Baltimore  &  Ohio  R.R.  the  Baltimore  &  Ohio 
Magazine  presents  this  interesting  sketch  which  shows 
to  a  common  scale  the  cross-sections  of  the  several 
rails  that  have  been  used  on  that  road  since  1844.  This 
sketch  illustrates  in  a  striking  manner  the  efforts  of 
railroad  builders  to  keep  pace  with  the  increasing 
weight  of  motive  power  and  rolling  stock. 


COMPARATIVE  RAIL  SECTIONS  USED  IN  B.  &  O.  R.R. 
The  40-lb.  U-rail  rolled  by  the  B.  &  O.  R.R.  Co.,  and  is  said 
to  have  been  the  first  rail  rolled  in. the  United  States. 


Limit  of  Roof  Connections  to  Separate 
Sewage  Systems 

By  John  P.  Wentworth 


SUCCESS  of  a  separate  sewer  system  depends  largely 
upon  strict  and  careful  administration.  An  impor- 
tant question  for  an  engineer,  in  choosing  between  the 
separate  and  combined  systems,  is  whether  it  is 
practicable  to  obtain  such  administration.  The  engineer 
should  bear  in  mind  that  the  separate  system  cannot 
be  properly  operated  unless  the  city  makes  sufficient 
appropriations  annually  to  employ  competent  engineer- 
ing and  plumbing  inspectors.  The  community  may 
provide  an  effective  administration  of  the  sewerage  and 
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drainage  system  for  many  years  and  yet  during  a  lapse 
of  a  few  years,  connections  may  be  wrongly  made  to 
such  an  extent  as  to  render  the  system  inadequate. 
After  such  connections  have  once  been  made  it  is  with 
extreme  difficulty  that  they  can  be  traced  and  changed, 
particularly  if  a  considerable  time  elapses  between  the 
making  of  the  wrong  connections  and  the  effort  to 
rectify  the  mistakes. 

In  a  recent  report  to  the  Commissioners  of  Sewerage 
of  Louisville,  Ky.,  J.  B.  F.  Breed,  city  engineer,  and 
Metcalf  &  Eddy,  consulting  engineers,  made  certain 
allowances  for  storm  water  as  a  safeguard  against  the 
ultimate  serious  overcharge  of  separate  sewers  with 
roof  water,  which  might  be  discharged  into  them 
through  connections  accidentally  made  with  such  sew- 
ers. The  data  relating  to  the  method  of  estimating 
maximum  rates  of  sewage  flowing  in  separate  sewers 
are  shown  in  the  accompanying  table. 

It  will  be  seen  that  the  allowance  for  rate  of  maxi- 
mum flow  decreases  with  the  increase  in  area  to  1,000 
acres,  beyond  which  the  allowance  is  for  a  uniform 
rate  per  acre.  In  this  way  provision  is  made  for 
unusual  development  of  small  areas,  limited  industrial 
or  mercantile  development,  or  admission  through  error 
of  a  small  quantity  of  roof  water.  If  there  is  no 
unusual  development  and  if  the  population  ultimately 
becomes  25  persons  per  acre  the  average  density  which 
it  is  believed  may  be  reached  within  the  next  40  years) 
the  surplus  will  be  available  for  carrying  such  storm 
water  as  may  accidentally  be  admitted  to  the  sewers 
and  the  number  of  roofs  which  could  be  connected  is 
shown  in  the  table.  In  the  case  of  a  10-acre  plot, 
the  roof  water  from  about  21  per  cent  of  the  houses 
can  be  admitted  without  surcharge  of  the  sewers.  At 
7i  houses  per  acre  this  is  equivalent  to  the  i-oof  water 
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from  about  two  houses.  In  the  case  of  1.000  acres, 
about  IJ  per  cent  of  the  houses  can  be  accommodated, 
which  is  equivalent  to  about  100  houses.  The  run-off 
from  the  roofs  is  estimated,  by  the  rational  method, 
using  a  15-.vear  frequency  precipitation  curve,  a  run-off 
coefficient  of  0.8  and  an  average  velocity  of  flow  in  the 
sewers,  of  3  ft.  per  second. 

It  is  very  important  to  note  that  the  allowance  for 
storm  water  is  only  for  connections  accidentally  made 
and  the  authors  state  this  very  clearly  in  the  following 
paragraph : 

Wherever  separate  sewers  are  provided,  it  is  absolutely 
necessary  that  roof  and  street  water  be  rigidly  excluded. 
If  this  policy  is  not  strictly  adhered  to  and  such  waters  are 
discharged  into  the  sewers,  the  system  will  certainly  become 
overcharged  and  not  only  fail  to  function  properly  but  will 
actually  become  a  source  of  annoyance  and  damage,  for 
which  the  city  may  be  held  liable.  The  allowance  herein 
advised  for  roof  water  is  provided  solely  for  connections 
accidently  made.  Where  any  such  connection  comes  to  the 
knowledge  of  the  city,  it  should  forthwith  be  disconnected. 


Hetch  Hetchy  Project  Near  Power 
Utilization  Stage 

RAPID  PROGRESS  has  been  made  during  the  past 
.  year  on  the  Hetch  Hetchy  project  which  is  to  store 
waters  of  the  Tuolumne  River  in  the  Sierra  Nevada 
mountains,  about  150  miles  east  of  San  Francisco,  and 
bring  to  that  city  a  supply  of  400  m.g.d.  An  increase 
in  the  yield  rate  on  the  bonds  so  that  they  could  be  sold 
more  readily,  the  settlement  of  labor  troubles  by  putting 
tunnel  work  on  the  open  shop  basis,  and  the  effective 
organization  of  the  work  have  all  contributed  to  better 
progress.  It  is  expected  that  water  can  be  delivered  by 
the  end  of  1923  through  the  18.3-mile  mountain-division 
tunnel.  By  that  time  the  Moccasin  Creek  power  plant, 
located  at  the  lower  end  of  the  mountain  division,  and 
designed  for  a  capacity  of  70,000  hp.  is  to  be  ready  for 
operation  so  that  the  water  can  immediately  be  utilized 
for  power  development. 

The  mountain  division  consists  of  a  single  conduit  of 
full  ultimate  capacity.  The  portion  of  the  aqueduct 
between  Moccasin  Creek  and  San  Francisco,  however, 
will  be  built  in  smaller  units,  probably  three  lines  of 
steel  pipe  7  ft.  in  diameter,  each  with  a  capacity  of 
133  m.g.d.  The.se  will  not  be  constructed  until  it  be- 
comes necessary  to  supplement  the  Spring  Valley  sources 
and  this  work  should  be  deferred  as  long  as  prudence 
will  permit.  City  Engineer  O'Shaughnessy  says,  in  order 
to  minimize  the  financial  burden.  Meantime,  the  de- 
mand for  power  has  made  it  worth  while  to  rush  that 
part  of  the  work  on  which  the  first  unit  of  power  devel- 
opment depends  so  that  revenue  from  the  sale  of  power 
may  aid  in  meeting  interest  on  the  investment  already 
made. 

Concrete  is  now  being  poured  in  the  Hetch  Hetchy 
Dam  at  the  rate  of  about  1,000  cu.yd.  per  day,  and  about 
one-third  of  the  total  300.000  cu.yd.  has  been  placed. 
The  contract  with  the  Utah  Construction  Co.  calls  for 
completion  by  Dec.  31,  1923.  Although  the  ultimate 
height  of  the  dam  will  be  430  ft.,  the  pre.-^ent  contract 
calls  for  building  it  to  a  height  of  345  ft.  only,  which 
will  develop  a  storage  capacity  of  206,000  acre-ft.,  or 
60  per  cent  of  the  ultimate  capacity. 

The  18.3-mile  tunnel  which  will  convey  the  water  to 
the  Moccasin  Creek  power  development  is  located  in  solid 
rock  for  its  entire  length.     The  tunnel   is  now  being 


driven  from  ten  headings  by  the  Construction  Company 
of  North  America  under  a  cost-plus-fee  contract.  The 
best  progress  records  were  made  at  Priest  Porta  last 
August  when  the  heading  was  advanced  776  ft.  in  30 
days.  Of  late  the  total  progress  at  all  ten  headings  for 
30-day  periods  has  been  about  4,000  ft.  The  tunnel  is 
designed  to  carry  619  sec.-ft.  and  where  concrete  lining 
is  used  has  a  horseshoe  section  101  ft.  in  diameter  in  the 
clear.  A  6-in.  concrete  lining  is  to  be  placed  in  about 
half  the  length  of  the  tunnel.  At  the  lower  end  of  the 
mountain  division,  and  as  a  forebay  for  the  Moccasin 
Creek  plant,  an  earth  and  rock-fill  dam,  145  ft.  high,  is 
being  built  to  develop  a  storage  capacity  of  2,500 
acre-ft. 

Looking  ahead  to  the  time  when  Hetch  Hetchy  water 
can  be  delivered  to  San  Francisco,  the  city  has  recently 
appropriated  funds  for  the  immediate  construction  of 
23  miles  of  conduit  on  the  San  Francisco  end  of  the 
aqueduct.  This  conduit  is  to  carry  24  m.g.d.  and  until 
it  is  needed  for  Hetch  Hetchy  water  is  to  be  used  by 
the  Spring  Valley  Water  Co.,  to  bring  a  supply  from 
Calaveras  reservoir  to  supplement  the  present  flow  of 
40  m.g.d.  which  is  the  maximum  that  can  normally  be 
delivered  to  the  city  through  existing  lines.  The  private 
company  is  expected  to  pay  the  city  for  the  use  of  this 
new  conduit  an  amount  not  to  e.xceed  $250,000  per  year, 
which  is  to  represent  the  interest  on  the  investment. 
The  Hetch  Hetchy  project  is  being  carried  out  under 
the  direction  of  M.  M.  O'Shaughnes.sy,  city  engineer, 
with  N.  A.  Eckart  as'  principal  assistant. 

According  to  the  San  Francisco  Municipal  Record, 
"all  the  more  diflicult  portions  of  the  work  in  the  in- 
accessible mountains  have  been  well  started,  and  money 
may  be  spent  now  at  the  rate  of  $6,000,000  per  year  to 
complete  the  project.  If  this  were  done,  water  could  be 
delivered  to  San  Francisco  inside  of  six  years." 

Among  articles  that  have  appeared  in  Engineering 
Ncivs-Record  descriptive  of  the  Hetch  Hetchy  project, 
some  of  recent  date  are  as  follows:  Excavating  Foun- 
dations of  the  Hetch  Hetchy  Dam,  Aug.  11,  1921,  p.  222; 
Tunnel  Driving  Progress,  Nov.  17,  1921,  p.  833;  Cement 
Handling  in  Bulk  on  the  Hetch  Hetchy  Dam,  March  2, 
p.  352. 

Portland  Cement  in  the  Orient 

According  to  a  recent  bulletin  issued  by  the  Depart- 
ment of  Cemmerce  compiled  from  statistics  and  infor- 
mation contributed  by  the  American  trade  commissioner 
in  China,  there  are  six  portland  cement  plants  operating 
in  China  at  the  present  time.  These  are  located  at  Tong 
Shan,  Province  of  Chihii;  Tayeh,  Province  of  Huteh ; 
Tsan  Kan  near  Tsingtao,  Province  of  Shantung;  Canton, 
Province  of  Quwangtung;  Kowloon,  H<ingkong  Leased 
Territory;  and  Green  Island  at  Macao.  The  daily  capac- 
ities of  these  plants  are  as  follows:  Tong  Shan,  3.000 
bbl.;  Tayeh,  400  bbl.;  Tsan  Kan.  570  bbl.;  Green  Island, 
350  bbl.;  and  Kowloon  2,000  bbl.  The  average  local 
price  is  between  $6.50  and  $7.50,  Mexican,  per  barrel 
of  375  lb.  During  1919  the  production  of  portland 
cement  in  Japan  had  reached  6,600.000  bbl.  per  year, 
produced  l>y  twenty  companies  capitalized  at  about 
$22,000,000  and  employing  about  7.000  laborers.  Cement 
in  1920  ranged  around  17  yen  ($81)  per  barrel,  but  the 
price  has  now  receded.  The  cost  of  production  at  the 
mill  in  1920  was  about  8  yen  per  barrel  when  cement 
was  selling  at  12  yen  per  barrel. 
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Tacoma  Builds  Semi-Circular  Conduit  of  Gunite 

Addition  to  Water-Supply  Line  for  City  in  Washington  Has  Inverted  Arch  of  Concrete  Placed  With 
Cement  Gun  With  Precast  Slab  Top  and  Gunite  Cover 


LAST  summer  the  city  of  Tacoma,  Wash.,  through  its 
^  water  department,  completed  a  built-in-place  water 
pipe  of  novel  section  and  detail  which  was  especially 
novel  in  that  concrete  was  placed  by  the  cement  gun. 
The  line  collects  the  discharge  of  wells,  is  4,632  ft.  long 
and  under  pressure  of  not  more  than  10  lb.  per  square 
inch.  The  gunite  type  was  selected  as  the  most  eco- 
nomical after  comparative  estimates  for  steel  and  pre- 
cast concrete. 

A  horseshoe  cross-section  was  decided  upon  to  facili- 
tate the  application  of  gunite,  as  it  permits  the  nozzle- 


PART  OF  3ti-IN.   PIPE  READY  FOR  GUNITE 

man  to  do  all  shooting  from  alongside  of  the  ditch 
with  the  advantage  of  eliminating  the  inside  forms. 
Two  sections  were  designed,  the  smaller  section  meas- 
uring 24  in.  and  the  larger  section  measuring  36  in. 
across  underneath  the  top  slab.  The  semi-circular  part 
of  the  large  section  is  made  of  gunite  3  in.  thick  de- 
signed as  part  of  a  cylinder  and  enlarged  to  5  in.  in 
thickness  at  the  construction  joints  below  the  precast 
slab  cover.  Details  are  shown  in  the  drawing.  The  pre- 
cast cover  was  made  of  1:  3  cement  mortar  IJ  in.  thick 
and  reinforced  as  shown.  These  slabs  were  intended  to 
carry  only  the  weight  of  gunite  during  construction  or 
the  weight  of  a  man  temporarily  while  the  top  steel  was 
being  assembled  and  the  top  cover  of  gunite  was  being 
shot  in  place.    Above  the  cover  is  a  top  slab  of  gunite 


3  in.  thick  designed  independent  of  the  precast  slab. 
A  maximum  backfill  of  5  ft.  was  assumed  and  various 
heads  up  to  23  ft.  were  provided  for  in  the  reinforce- 
ment, water  and  backfill  stresses  being  considered  to  act 
independently. 

No  expansion  joints  are  provided  for  and  temperature 
stresses  are  taken  care  of  by  eleven  s-in.  rounds,  spaced 
equidistant  around  the  periphery  and  lapped  15  in.  at 
splices.  All  gunite  used  both  in  the  small  as  well 
as  in  the  large  section  was  of  1 : 3  mix  cement  and  sand, 
measured  in  loose  volume.  The  maximum  unit  stress 
for  gunite  in  the  top  slab  of  the  two  sections  was  limited 
to  900  lb.  per  square  inch.  The  maximum  unit  stress 
for  the  wire  mesh  was  fixed  at  16,000  lb.  per  square 
inch.  On  account  of  the  extra  reinforcement  around 
the  comers  the  top  and  bottom,  sections  were  consid- 
ered to  act  monolithically. 

Weir  boxes,  lamp  holes  and  manholes  were  also  built 
of  concrete  placed  with  the  cement  gun. 

Details  of  the  construction  and  tables  of  cost  are 
given  as  follows  by  W.  A.  Kunigk,  Superintendent  of 
Water- Works  of  Tacoma. 

Operatinff  Outfit  —  The  cement  gun  outfit  for  this  work 
consisted  of  one  N-1  and  one  N-2  cement  gun.  The  mixing 
plant  consisted  of  one  sand-drier,  one  4-cu.ft.  gasoline 
concrete  mixer  and  one  rotating  screen,  all  housed  under 
a  canvas  roof.  The  cement  guns  were  moved  along  as  the 
pipe  work  was  progressing.  Usually  about  400  ft.  of  pipe 
was  built  from  one  set-up  of  cement  gun,  limiting  the 
length  of  the  material  hose  to  200  ft.  When  construction 
work  began  the  mixing  plant  was  set  up  near  the  pump 
station  and  after  about  half  of  the  pipe  line  had  been 
built  it  was  moved  to  a  convenient  place  along  the  line 
about  a  thousand  feet  from  the  south  end.  In  this  manner 
all  gunite  material  for  the  entire  line  was  distributed  from 
only  two  mixing  stations. 

A  one-ton  Ford  truck  took  care  of  the  hauling  of  this 
material  to  the  cement  guns,  handling  about  one  cubic  yard 
per  trip.  The  cutting  and  bending  of  the  wire  mesh  was 
all  done  near  the  pump  station  using  for  the  bending  or 
straightening  out  a  homemade  roll  consisting  of  three  6-in. 
diameter  wooden  rolls  covered  with  old  belting  and  sup- 
ported on  a  wooden  frame  in  the  shape  of  an  equilateral 
triangle.  The  upper  I'oll  was  provided  with  a  crank  on  one 
end  and  could  be  raised  or  lowered  in  a  slot  so  that  by 
passing  the  mesh  between  these  three  rolls  it  could  be 
given  the  desired  curvature  required  for  the  lower  section 
of  the  gunite  flumes  or  it  could  be  straightened  out  as  was 
necessai-y  for  the  slab  reinforcement  of  the  upper  sections. 
This  device  was  found  to  be  very  simple  and  effective  in 
taking  care  of  the  bending  of  all  the  wire  mesh  used. 

All  precast  slabs  were  made  in  a  temporary  shed  along- 
side of  the  pumping  plant  on  flat  forms  which  were  piled 
on  top  of  each  other  leaving  about  one  inch  of  space  be- 
tween forms.  This  permitted  the  sprinkling  of  the  slabs 
while  they  were  curing  and  also  provided  for  air  circula- 
tion. The  work  was  laid  out  and  carried  on  with  the  idea 
of  keeping-  as  much  of  the  old  collecting  system  intact  as 
was  possible  without  seriously  interfering  with  the  progress 
of  the  new  work.  The  maximum  progress  was  limited  to 
"  the  output  capacity  of  the  two  cement  guns  which  the 
water  department  had  available  for  this  work.  After  the 
work  had  been  gotten  fully  underway  the  various  operations 
were  carried  on  as  follows: 

Procedure  of  Operations  —  An  excavation  crew  of  20  to 
40   meni  made  the   excavation,  trimming   the   ditch   to   the 
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required  grade  and  line  and  put  in  temporary  street  cross- 
ings at  all  street  intersections.  Then  would  follow  a  gang 
01  from  two  to  five  men  with  a  carpenter  setting  the  forms 
in  the  ditch  to  grade.  The  forms  consisted  of  girts  spaced 
4  ft.  c.  to  c.  sawed  out  of  2  x  6-in.  lumber  lined  with 
1  in.  rough  boards  of  a  cheap  grade  conforming  to  the 
outside  form  of  the  lower  section  of  the  conduit.  The  girts 
were  all  cut  at  the  sawmill  according  to  templates 
furnished  and  the  forms  were  assembled  alongside  the  ditch 
in  12  or  16-ft.  lengths.  In  setting  the  forms  to  grade 
and  line  in  the  ditch  the  lower  quadrant  of  the  circular  sec- 
tion was  left  open,  the  backfill  tamped  to  the  required  curv- 
ature and  the  sides  then  backfilled  to  the  top  of  the  forms. 
A  crew  of  two  or  three  men  would  then  follow  to  place  and 
wire  the  reinforcement  for  the  circular  section  of  the  con- 
duit. After  the  steel  was  assembled  the  yrxc  mesh  was 
raised  the  proper  distance  above  the  bottom  of  the  forms 
and  fastened  with  nails  to  the  molding  strips  which 
formed  the  construction  joints.  Following  cam?  the  cement 
gun  crew  consisting  of  one  nozzleman,  one  hei  -er  assisting 
in  moving  of  the  material  hose,  one  man  with  air  hose,  one 
cement  gun  operator,  and  one  helper  feeding  the  gun.  For 
the  shooting  of  the  lower  section  the  N-2  gun  was  used. 

When  starting  on  this  work  considerable  difficulty 
developed  in  disposing  of  the  rebounding  .sand  which  would 
accumulate  in  the  bottom  of  the  forms  ahead  of  the  gunite 
work  and  it  was  found  difficult  to  remove  from  between 
the  wire  mesh  reinforcement.  The  nozzleman  would  stand 
alongside  of  the  ditch  and  shoot  the  side  opposite  him  and 
when  changing  his  position  to  the  other  side  of  the  ditch 
to  complete  the  half-circle  he  would  find  so  much  rebound 
accumulated  that  it  was  practically  impo.s.sible  to  prevent 
■and  pockets  in  the  gunite.  After  some  experimenting  the 
following  method  was  evolved.  A  3-in.  air  hose  wag  con- 
nected to  the  main  air  pipe  and  fitted  up  at  the  end  with 
a  4  ft  length  of  3-in.  pipe  hammered  out  at  the  discharge 
end  to  a  flat  nozzled  tip.  This  air  nozzle  was  operated  by 
a  laborer  imme<liately  ahead  of  the  cement  gun  nozzle, 
always  keeping  the  reinforcement  clean  and  ready  for  the 
application  of  the  gunite.  (See  view  herewith).  The  sand 
accumulating  was  disposed  of  by  blowing  it  into  the  space 
below  the  open  part  of  the  form  where  the  ground  had 
purposely  been  kept  somewhat  below  grade.  vXbout  every 
10  to  15  ft.  of  conduit  the  cement  gun  nozzleman  would 
operate  his  nozzle  -with  air  and  water  only,  thoroughly 
cleaning  and  wetting  the  forms  ahead  and  also  leveling 
off  the  sand  below  the  reinforcement.  In  order  to  shoot 
the  inside  as  nearly  as  possible  true  to  line  the  nozzle- 
nan's   helper   would   carry   a   light   wooden   templet  con- 


forming to  the  inside  outline  of  the  conduit.  With  this 
he  would  keep  a  close  check  on  the  work  as  it  was  progress- 
ing, always  pointing  out  to  the  nozzleman  any  slight  vari- 
ations in  the  gunite  from  the  true  line. 

Finishivg  aitd  Curing — Following  the  cement  gun  crew 
would  be  a  cement  finisher  and  his  helper.  In  order  that 
the  finisher  could  work  close  to  the  nozzleman  a  canvas 
shield  on  a  light  wooden  frame  was  always  kept  between 
the  nozzle  crew  and  the  finishing  crew.  In  this  way  the 
finisher  was  not  bothered  with  flying  sand  which  other- 
wise would  have  been  troublesome  on  wndy  days.  The 
finishing  was  done  with  a  steel  trowel  after  all  surplus 
material  had  been  removed  with  a  straigkt  edge  by  the 
helper.  A  very  smooth  surface  was  obtained  in  this  way, 
equal  in  every  respect  to  that  of  a  precast  pipe. 

This  surface  was  kept  wet  from  four  to  six  days  and 


•"OMPLETED  I>rv'ERT  OF  36-IN.   SECTION 

protected  against  the  rays  of  the  sun  on  bright  days  by 
portable  canvas  awnings  mounted  on  4  ft.  x  12-ft.  wooden 
frames.  However,  during  the  construction  work  consider- 
able rainy  weather  was  encountered  which  was  conducive 
to  producing  a  well-cured  gunite.  The  cement  gun  crew  and 
finishing  crew  would  on  such  days  work  under  canvas  covers 
stretched  over  light  portable  wooden  frames  and  practically 
no  time  was  lost  on  this  account  except  on  a  few  days 
when  the  rain  was  accompanied  by  high  winds.  Next 
would  come  a  small  crew  from  two  to  four  men  removing 
the  molding  strips  which  formed  the  construction  joints  and 
the  same  crew  would  then  proceed  to  lay  the  precast  slabs. 
The^ie  slabs  were  laid  with  the  troweled  side  downward  in  a 
1:3  cement  mortar  and  were  also  joined  endwise  with  a 
mortar  joint,  striking  off  all  joints  on  the  inside  of  the 
conduit. 

Following  the  crew  placing  the  slabs  came  another  small 
crew  placing  the  reinforcement  for  the  top  slab.  Then  came 
the  gunite  crew  shooting  the  top  slab  in  place  operating 
an  N-1  gun,  which  has  about  25  per  cent  less  capacity 
than  the  N-2  gun  which  was  used  in  shooting  the  bottom. 
In  shooting  the  top,  great  care  was  exercised  in  thoroughly 
wetting  the  precast  slabs  and  in  making  a  perfect  junction 
with  the  old  gunite  at  the  comers. 

Finally  came  the  finisher  and  his  helper  troweling  off 
the   top  and   taking   proper  care  in   protecting  the   green 
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gunite.  The  distribution  of  all  the  material  for  the  cement 
gun,  the  fomis,  thu  reinforcing  steel,  the  precast  slabs, 
etc.,  was  handled  by  a  one-ton  truck.  On  days  when  it 
did  not  rain  the  green  gunite  was  kept  wet  by  sprinkling 
and  after  three  or  four  days  was  covered  with  about  3  in. 
of  the  excavated  material  which  was  then  kept  wet  for 
another  four  or  five  days. 

In  joining  the  gun;te  work  of  consecutive  days  no  other 
precaution  was  taken  except  that  of  running  the  end  of  a 
day's  gunite  work  out  to  a  feather  edge  over  a  distance 
of  about  12  in.  The  next  morning  the  new  work  was  joined 
after  a  thorough  cleaning  and  wetting  of  the  end  of  the 
pi-ecedin;j  day's  work  and  not  the  slightest  leakage  has 
appeared  at  any  of  these  joints.  A  working  test  was  made 
28  days  after  the  last  gunite  was  shot  and  only  a  few 
small  damp  places  could  be;  detected  at  the  construction 
joints  immediately  below  the  flat  slabs.  The  water  was  left 
standing  in  the  gunite  pipe  for  a  number  of  days  but  no 
appreciable  lowering  of  water  level  could  be  detected  in 
the  standpipes  and  the  conduit  was  then  put  in  service.  The 
conduit  has  now  been  in  operation  through  one  summer  and 
one  winter  season  and  has  withstood  all  ranges  of  temper- 


TABLE  SHOWING  ITEMIZED  COST  OF  CONDUIT 

Forms                                                                                                 36-in.  24-in, 

Labor  and  material $0.43  $0.43 

Cement 1.12  .67 

.Sand    50  .30 

Reinforcement  (material  only) ; .95  .58 

Keinforeement  (labor  of  cutting,  bending  and  placing) .34  .34 

Gunite  (labor  of  placing) 1.15  .66 

Precast  slabs  (labor  and  material) .79  .58 

Depreciation  of  plant  and  cost  of  air,  etc .09  .05 

Cost  perlin.ft.  in  place 5.37       3.61 

Cost  of  excavation,  reclaiming  of  old  pipe,  and  backfilling 1 .  70       1 .  65 

Total  cost  perlin.ft $7.07     $5  26 

was  charged  against  this  work  for  a  period  of  three 
months  on  the  basis  of  3  per  cent  per  month.  This 
gives  a  total  depreciation  of  |396.  In  this  equipment 
were  included  the  two  cement  guns  with  all  the  neces- 
sary material,  air  and  water  hose,  one  4-cut.ft.  gasoline 
mixer,  one  air-dryer,  one  sand-dryer,  one  rotating  screen 
with  gas  engine,  canvas  and  awnings,  fittings  and 
necessary  piping.     The  cost  of  furnishing  air  for  the 


SLAB   IN   PLACE  READV  FUR  GUNITE  PART    OF    24-IN.    SECTION    WITH 

COVER  MANHOLE  BASE 


-M.VX    WITH  AIR  NOZZLE  AHEAD  OF 
CEMENT  GUN 


ature  changes  from  90  deg.  to  10  deg.  above  zero  without 
the  slightest  sign  of  distress  on  account  of  its  continuity. 

Cost  Figures — The  total  cost  of  this  construction 
work,  $40,053.31,  distributed  over  the  different  items, 
is  shown  in  the  following  statements: 

2.900  ft.  of  36  in.  conduit  (a   $5 .  37  per  ft $15,573. 00 

1.732  ft.  of  24  in.  conduit  (<«  $3.61  per  ft 6,252.52 

Excavation,  backfilling,  reclaiming  and  dismantling  of  old  wooden 

pipe  and  connections 7,892.  80 

1 3  weir  boxes,  2  concrete  weir  box  stands,  3  standpipes,  5  lamp  holes, 
weir  box  connections,  changes  in  reservoir  connections,  new  air 

line  connections  for  wells,  blow-offs,  railings,  etc 8.884 .  99 

Engineering,  testing  and  office  expense 1.450*  00 

$40,053  31 

In  analyzing  the  cost  of  the  gunite  work  the  cross- 
sectional  area  of  the  gunite  in  each  conduit  as  built 
was  approximately  10  per  cent  greater  than  the  neat 
dimensions  shown  on  the  plan.  The  principal  reason  for 
this  is  the  open  sectiort  of  the  forms  at  the  bottom  and 
also  a  slight  increase  in  the  thickness  of  the  top  slab. 
In  considering  depreciation  a  plant  investment  of  $4,400 


cement  gun  on  this  work  was  very  small  on  account 
of  operating  one  of  the  electrically-driven  compressors 
at  the  pump  station.  The  station  attendant  operating 
the  compressor  was  not  charged  to  this  work,  and  power 
was  furnished  by  the  municipal  light  and  power  plant 
at  Ac.  per  kw.h. 

Lessons  of  Constn(ction — From  close  obsei'vation 
during  the  progress  of  the  work,  Mr.  Kunigk  draws  the 
following  conclusions : 

The  section  of  the  conduit  as  built  was  very  well  adapted 
for  doing  effective  gunite  work,  the  nozzleman  always 
working  to  good  advantage  regardless  what  part  of  the 
conduit  he  was  working  on.  It  is  important  in  planning 
gunite  work  that  the  nozzleman  can  shoot  at  the  surfaces 
as  near  as  possible  with  the  material  nozzle  in  a  position 
not  less  than  3  ft.  away  from  the  forms,  pointing  the  nozzle 
at  right  angles  to  the  surface.  When,  on  account  of  ob- 
structions the  nozzleman  is  compelled  to  shoot  at  a  surface 
at  an  angle  considerably  less  than  90  deg.  the  result  will 
be  that  the  gunite  will   build   up   in  riffles   like   a   sandy 
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river  bottom  and  will  not  be  dense  and  uniform.  An  ex- 
cessive amount  of  rebound  will  also  result  from  this  cause. 
It  is  also  desirable  to  have,  if  possible,  only  one  layer  of 
reinforcement  in  a  gunite  section.  This  will  tend  to  keep 
the  rebound  down  to  a  minimum.  For  reinforcement  wire 
mesh  is  preferable  to  bars.  If  bars  must  be  used  then 
the  bars  should  be  round.  Square  bars  have  a  tendency 
to  produce  a  small  triangular  area  of  rebound  material 
back  of  the  bars  which  contains  practically  no  cement  at 
all. 

A  larger  section  of  conduit  could  be  built  at  considerably 
less  cost  per  cubic  yard  of  gunite  in  place  because  there 
would  be  less  loss  in  time  in  moving  equipment  along  the 
ditch  and  a  smaller  proportion  of  loss  of  material,  and  also 
less  expense  in  finishing.  The  principal  advantage  in  con- 
structing the  conduit  section  as  designed  was  that  all  crews 
could  work  simultaneously  wthout  interfering  with  each 
other,  and  that  there  was  no  delay  on  account  of  removing 
inside  forms  which  is  one  of  the  troublesome  features  at- 
tending the  building  of  a  continuous  concrete  pipe  or  small 
cross-sectional  area.  For  obvious  reasons  this  type  of 
conduit  would  not  be  economical  for  heavy  pressures,  for 
which  condition   a  circular   section  should   be  adopted. 

The  best  results  in  guniting  were  always  obtained  when 
the   material   hose   was    100  ft.  or  less   in   length;    250   ft. 


was  the  maximum  length  of  hose  used  on  the  job.  Air 
pressure  should  preferably  be  not  less  tlian  35  lb.  per 
square  inch  at  the  gun  and  water  pressure  should  be  greater 
than  the  air  pressure  by  at  least  10  lb.  per  square  inch. 
The  mistake  is  often  made  in  gunite  work  in  using  sand 
that  is  absolutely  dry.  The  ^vl•iter  finds  that  the  best 
results  can  be  obtained  when  sand  retains  from  5  to  7 
per  cent  moisture.  The  tendency  to  dust  at  the  nozzle  will 
then  be  eliminated  and  the  material  will  not  separate  even 
in  a  long  line  of  hose.  The  air,  however,  must  be  delivered 
dry  to  the  gun.  It  would  be  an  expensive  experiment  to 
try  and  operate  a  cement  gun  on  a  damp  or  rainy  day 
without  an  air  dryer.  The  result  would  be  numerous  shut- 
downs on  account  of  clogging  of  the  gun  or  hose,  or  both. 
[Sand  and  air  dryers  used  on  the  work  will  be  described  in 
a  later  Job  and  Office  section  of  this  journal.] 

J?he  method  of  constructing  gunite  pipe  as  developed 
on  this  work  is  not  patented,  and  it  is  stated  that  there 
is  no  intention  of  taking  out  a  patent  thereon.  The 
work  was  designed  and  constructed  by  force  account 
under  the  personal  supervision  of  W.  A.  Kunigk,  Super- 
intendent of  Water  Works,  with  0.  A.  Abelson  as  de- 
signing engineer  and  J.  A.  Kuehl  and  R.  Bergerson  as 
constructing  engineers. 


How  Rochester  Engineers  Have  Solved  Problems  of 
Making  Luncheon  Meetings  Interesting 

Current  Events  Capitalized  in  Preparing  Program — Local  Speakers  Developed — ^Joint  Sessions 
with  Other  Bodies — Many  Novelties  Introduced 

By  Waldo  G.  Wildes 

Chairman.   Luncheon    Commlttoe,    Rochester    (N.   Y.) 
Engineering  .Sociity 


THE  weekly  luncheons  which,  for  a  decade,  have  been 
held  by  the  Rochester  (N.  Y.)  Engineering  Society 
have  become  an  important  feature  of  its  work  and  rank 
with  those  of  the  leading  lunch  clubs  of  the  city. 
Gradually  developing  from  a  small  infonnal  gathering 
without  any  speakers,  they  have  gained  impetus  until, 
in  the  last  year,  an  excellent  choice  and  a  timeliness  of 
subjects  and  men,  as  well  as  several  novel  expedients, 
have  given  them  their  present  standing.  In  topics  of 
public  interest  having  an  engineering  phase  they  excel, 
hut  they  are  never  technical  and  they  are  often  broad 
in  their  appeal,  with  the  double  object  of  stimulating 
enlarged  sympathies  and  activities  among  the  members 
and  of  attracting  the  progressive  men  of  the  community 
whose  interests  interlock  with  engineering.  They  are 
designed  to  balance  the  more  technical  monthly  evening 
meetings  and  the  still  more  highly  specialized  group 
meetings  also  conducted  by  this  organization. 

Speakers    and    Subjects — As     funds     for    securing 
speakers  at  the  luncheons  have  never  been  made  avail- 
able, it  has  been  necesi?ary  to  depend  almost  entirely 
on  the  courtesy  of  local  speakers.     Last  ypar,  however, 
inquiries  were  sent  out  to  several  engineers  asking  if 
*hey  were  likely  to  be  in  the  vicinity  of  Rochestor  in  the 
"urse  of  the  season,  with  the  result  that  a  number  of 
prominent  out-of-town  engineers  were  .secured  as  .speak- 
'  rs  at  the  luncheons,  virtually  without  expen.se  to  the 
ociety.     However,  it  was  necessary  to  depj-'nd  mainly 
11  home  talent  and  the  surprise  was  general  that  there 
hould  be  so  many  unfathomed   resources   in  the  com- 
munity. 

Making  Home  Talent  Appeal — Ways  were  found  to 
link    these    speakers    into  continuous    programs.     The 


"Rochester  Live-Wire  Series"  was  a  caption  adopted 
with  this  end  in  view.  City  planning  was  "Live  Wire 
No.  1";  the  Community  Chest,  "Live  Wire  No.  2;  the 
University  of  Rochester,  "5  Live  Wires  in  1";  the 
Chamber  of  Commerce,  "The  Last  and  Livest  of  the 
Live  Wires."  Speakers  were  invited  to  give  their  talks 
and  topics  special  application  to  our  group.  Hence  the 
-subject  of  the  Community  Chest  became  "Social  Engi- 
neering in  Rochester."  To  give  attractive  force  two 
appropriate  topics  were  grouped  in  the  "junior  series" 
and  combined  with  5-min.  talks  on  the  junior  engineers, 
organized  by  our  vice-president,  and  the  Boy  Scouts 
and  the  Y.  M.  C.  A. 

Similarly,  in  order  to  make  the  luncheon  meetings 
a  clearing  house  for  public  matters  relating  to  engineer- 
ing an  attempt  was  made  to  secure  exhibits  of  important 
plans  in  progress — a  local  architect's  conception  of  a 
central  library  building,  for  example,  in  conjunction 
with  an  address  on  our  public  library,  or  the  unpublished 
studies  for  a  propo.sed  bridge  over  the  Genesee  River 
gorge,  on  another  occasion.  Sometimes,  with  similar 
intent,  a  brief,  timely  report  was  introduced — for 
example,  from  a  local  member  of  the  American  Engi- 
neering Council  on  the  first  meeting  of  that  body. 
Considerable  .'<tudy  was  given  to  the  presentation  of 
the  all-absorbing  industrial  problem,  and  where  con- 
troversial discussions  had  arisen  an  effort  was  made 
to  present  the  other  side  of  the  case  later.  To  give 
further  point  and  punch,  the  occasion  of  a  speaker 
from  the  Chamber  of  Commerce,  for  instance,  was 
advertised  as  Chamber  of  Commerce  Day,  drawings  fnr 
the  extension  of  the  chamber  building  were  exhibited 
and  representatives  of  the  chamber  invited  to  attend. 


910 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  22 


Indeed,  it  was  a  rare  occasion  when  some  citizens  known 
to  be  particularly  interested  in  a  topic  were  not  extended 
an  invitation  to  be  present. 

Joint  Meefwififs— Carrying  this  principle  further,  in- 
vitations were  extended  to  several  local  engineering 
organizations  to  meet  with  us  on  occasions  of  an  appro- 
priate address;  the  American  Legion  Engineer  Post 
participated  on  Feb.  14,  1921,  in  a  talk  on  "Americani- 
zation"; the  local  section  of  the  A.I.E.E.,  was  asked  to 
put  on  a  program  of  its  own  and  furnished  for  the 
occasion  an  actual  demonstration  in  wireless  telephony. 
These  meetings  promoted  attendance  and  co-operative 
spirit  among  the  various  professional  groups. 

Going  still  further  afield,  two  joint  meetings  to  con- 
sider arguments  for  and  against  the  proposed  St.  Law- 
rence waterway  were  arranged  with  the  Chamber  of 
Commerce   and  drew   an   audience   of   more   than    600 
apiece.     For  another  joint   luncheon  with   the  Rotary 
Club   the   speaker   was   furnished   by   the    engineering 
society ;  and  at  still  another  time,  the  invitation  to  the 
secretary  of  the  N.  Y.  State  Builders'  Association,  then 
SILENT  SPEAKER  NO.a 
ROCHESTER   ENGINEERING   SXIETY 
BUD6ET  19Z0-E1 


Tata\  $1550 
HOW  YOUR  MONEY  60ES 
ONE   OF  THE   "SILENT    SPEAKERS,"    SHOWING    BUDGET 

in  convention  in  the  city,  to  address  the  meeting,  com- 
bined courtesy  and  expediency.  Similarly,  advantage 
was  taken  of  speakers  from  particular  colleges  to  invite 
the  alumni  on  "University  of  Rochester  Day"  and  "M. 
I.  T.  Day"  and  on  all  such  occasions  some  little  distinc- 
tive touch  was  added  by  decorating  with  the  colors  and, 
perhaps,  marking  the  places  at  the  table  by  small  flags, 
as  when  the  students  training  locally  under  the  Federal 
Board  for  Vocational  Instruction  of  Disabled  Soldiers 
were  luncheon  guests  by  virtue  of  a  special  collection 
taken  at  a  previous  meeting.  On  occasion,  also,  appro- 
priate songs  gave  character  and  contributed  to  the 
sociability. 

Sociability — Aside  from  these  expedients  and  the 
personal  efforts  of  the -leaders,  there  was  instituted,  to 
complete  the  breakdown  of  clannishness,  a  "Socialist" 


propaganda — a  group  of  men  being  assigned  red  badges 
with  the  "Socialist"  pledge  (of  sociability)  upon  it,  and 
commissioned,  each  of  them,  to  preside  over  one  table 
and  propagate  the  doctrines  of  the  "Order  of  the  Red 
Tag",  passing  the  badge  and  responsibilities  to  another 
group  after  two  weeks,  and  so  on.  This  furnished 
mysl  jry  and  amusement,  with  some  telling  effects  on 
sociability,  but  fell  to  pieces  prematurely  through  the 
enforced  absence  of  the  committee  member  in  charge 
as  "Chief  Socialist." 

"Silent  Speakers" — At  each  of  the  first  nine  meet- 
ings a  chart,  especially  prepared,  was  hung  upon  a  frame 
on  the  wall  behind  the  speakers  table.  Its  object  was 
not  only  to  provide  a  novelty,  but  also  to  emphasize  the 
topic  or  drive  home  some  principle  or  information  with 
economy  of  time  and  intensity  of  effect.  These  charts 
were  called  "Silent  Speakers"  and  numbered  1,  2,  3,  etc. 
They  were  executed,  in  general,  gratuitously  by  various 
members  from  rough  outlines  furnished  them.  The  first 
of  these  gave  the  membership  statistics  of  the  engineer- 
ing organizations  of  the  city.  Another,  in  connection 
with  the  topic  of  the  "Public  Library,"  represented,  in 
pyramidal  form,  the  subdivisions  of  the  society  library. 
When  co-operative  industrial  education  was  under  con- 
sideration, the  corresponding  chart  depicted  Industry 
(embodied  in  a  drawing  of  the  Eastman  Kodak  build- 
ings) linked  to  the  University  (a  local  university 
building)  by  the  Rochester  Engineering  Society,  which 
occupied  the  intermediate  link,  with  the  query  under- 
neath, "Why  Not?"  The  distribution  of  the  finances  of 
the  society  was  graphically  portrayed  in  another  and  a 
cartoon  on  an  unfortunate  but  amusing  episode  of  an 
excursion  of  the  society  furnished  material  for  the  con- 
cluding chart — the  artist  being  awarded  a  first  prize  on 
Ladies'  Day  and  all  the  charts  assembled  for  wall  deco- 
ration. At  the  concluding  luncheon  of  the  season,  also, 
a  cartoon  of  the  "Never  Silent  Speaker"  was  introduced 
by  the  president  of  the  society  as  a  surprise  compliment 
to  the  committee. 

Instead  of  reading  the  formal  report  of  the  chairman 
at  the  annual  meeting  of  the  society,  lantern  slides  of  the 
best  "Silent  Speakers"  and  of  a  few  statistics  were 
shovra.  Indeed,  lantern  slides  prepared  by  members  of 
our  group  were  several  times  used  to  assist  a  busy  and 
impromptu  speaker  in  presenting  his  subject  in  a  force- 
ful manner.  In  one  instance  the  "Silent  Speaker"  was 
introduced  on  the  screen  by  word  and  sketch  as  the  pre- 
siding officer  and  in  turn  introduced  the  real  speaker  of 
the  day. 

The  "Nejvs  Nugget" — It  has  been  the  custom  to  mail 
to  each  of  the  members  postcard  notices  of  the  meetings. 
The  colored  4  x  6-in.  cardboard  (varying  in  color  from 
week  to  week)  was  last  year  given  a  form  more  flexible 
and  piquant  than  the  curt  statement  of  speaker  and 
subject.  Out  of  it  was  gradually  evolved  the  form  of  a 
miniature  newspaper  of  three  columns,  ultimately  4^  x 
6  in.  in  size  and  entitled  "Enjo-Luncher's  Weekly"  and. 
beneath,  in  smaller  t\-pe  "News  Nugget."  The  left- 
hand  column  contained,  under  the  headlines,  graduated 
when  possible  to  simulate  or  mimic  the  dailies,  an 
announcement  of  speaker  and  topic,  with  a  compact 
statement  of  the  appealing  features  of  both.  The  last 
column  ordinarily  carried  an  appeal  from  a  different 
angle  and  in  lighter  vein,  an  improvised  verse  or  maxim, 
some  timelv  excerpt  from  the  sage  remarks  of  Mr.  Loyal 
Enjo-Luncher  or  an  "Extra"  in  bold  headlines.       Per- 
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sonals,"  mth  pleasant  drollery  intermingled,  have 
appeared  and  often  notices  of  other  departments  of  the 
society,  but  whatever  and  wherever  these  might  be,  the 
law  of  the  quill  was  decency,  pungency  and  force. 

The  insertion  of  a  mock  advertisement  and  the  impulse 
due  to  an  overstrained  exchequer  led  to  setting  apart 
the  entire  middle  column  and  the  foot  of  the  other  two 
to  about  eight  i-in.  advertisements — the  "Business 
Directory,"  it  was  called — obtained,  first,  altogether  from 
members,  but,  later  in  part  from  outsiders.  Subse- 
quently, the  card  was  enlarged  to  carry  three  more 
advertisements  or  other  matter  if  desired,  and  some- 
times a  much  longer  card  was  used  for  additional 
notices  or  for  carrying  detachable  reply  card.  The 
standard  11-ad.  card  cost  $14.50  to  print  and  mail  and 
brought  in  about  $22.00  in  advertising,  so  that  the 
luncheons  were  a  welcome  source  of  revenue. 

From  the  printer's  supply  of  cuts,  one  or  more  was 
always  selected  and  often  the  text  was  adapted  to  fit 
the  cut  rather  than  vice 
versa.  A  play  on  words 
was  sometimes  employed 
to  catch  the  eye.  Using 
cuts  for  underscored 
words,  the  following  ai-e 
examples:  Bear  in  mind; 
A  Pile  of  Thanks;  Can 
you  come?  The  cut^ 
added,  thus,  little  to  the 
cost,  but  much  to  the 
attractiveness  as  used 
in  this  and  other  ways. 
Opposite  the  marginal 
rectangle  containing  the 
name  of  the  society  was 
a  duplicate  which  served 
to  blazon  a  motto  or  in- 
scribe the  words,  "Pa- 
triotic Number,"  "Travel 
Number"  or  to  make  an 
appeal,  "Safety  I'st,  Re- 
ply at  1  ce,"  or  to  recite 

the  latest  figures  for  the  circulation  or  announce  the 
peak  of  the  attendance  for  the  season. 

Another  lunch  club  has  already  done  the  society  the 
honor  of  imitating  the  form  of  card,  both  as  to  adver- 
ti-sements  and  as  to  detailed  typography;  and  Engineer- 
ing News-Record  rMarch  31,  1921,  p.  571)  has  also  re- 
produced one  of  the  issues  in  its  columns. 

Newspaper  Publicity — Besides  the  publicity  from  the 
weekly  cards  and  the  notices  in  the  monthly  Bulletin 
of  the  society,  it  has  been  the  practice  this  year  to  in- 
vite as  guests  reporters  from  the  two  morning  news- 
papers of  the  city  and  a  large  amount  of  .tpace  has 
been  thereby  allotted.  Several  of  the  plans  of  proposed 
public  works  and  one  of  the  cartoons  exhibited  have 
been  reproduced  in  the  news  columns  and.  besides  the 
advance  notice.s,  full-page  repf)rts  of  the  luncheon 
addresses  have  frequently  appeared,  all  duly  credited  to 
the  society.  Even  the  editors  have  stooped  to  recognize 
the  society  several  times  in  their  editorials,  which  it 
had  the  honor  of  inspiring. 

Kssentinl  Details— In  regard  to  certain  practical 
details  it  may  be  submitted  that  promptness  of  service, 
permitting  the  chairman  to  call  the  meeting  to  order 
about  12:45.  after  an  announced  luncheon  hour  of 
12:15,  is  important.     The  chairman  of  the  meeting,  who 
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is  the  chairman  of  the  committee,  except  as  he  affords 
the  audience  the  variety  of  other  leadership  from  time 
to  time,  may  well  consume  10  minutes  in  announcements 
and  in  carefully  planned  remarks  designed  to  give  a 
certain  continuity  and  purpose  as  well  as  sociability  and 
esprit.  Any  "extra"  feature  will  consume  5  min., 
leaving  the  principal  speaker  on  the  program  a  half 
hour  to  1 :30,  to  be  followed  by  questions  closing  at  1 :45 
or  preferably  earlier.  To  delay  beyond  that  hour  would 
grievously  threaten  the  attendance  by  consuming  more 
time  than  many  of  the  men  are  properly  able  to  spare. 

A  suitable  meeting  room,  detached  from  outside  con- 
fusion, centrally  located  in  a  hotel  or  club  of  fir.st 
quality  is  also  found  to  be  a  pre-requisite  and  it  is 
deemed  expedient  to  hold  the  meetings  through  from 
warm  weather  to  waiTn  weather,  so  long  as  the  superior 
quality  of  the  program  can  be  maintained. 

Results — Throughout  this  program,  the  aim  has  been 
to  capitalize  the  moments  of  relaxation  for  gro^vth  and 
service — to  dissipate  the  conventional  narrowness  and 
professional  non-solidarity  of  engineers.  The  attend- 
ance, which  in  the  aggregate  averages  over  100,  doubled 
last  year.  The  discussions,  the  enthusiasm  and  a  uni- 
versal spirit  of  co-operation  seem  to  indicate  that,  even 
if  there  have  not  been  many  tangible  accomplishments, 
the  effort  is  appreciated  and  is  having  the  desired  effect. 

Net  Section  of  Riveted  Tension  Members 

A  new  discussion  of  the  methods  of  calculation  ap- 
plicable to  tension  members  with  staggered  rivet  holes 
is  given  in  Bulletin  No.  2  of  the  University  of  Toronto 
by  Prof.  C.  R.  Young.  He  derives  the  exact  formula 
for  the  deduction  of  area  to  be  made  from  a  diagonal 
section  through  two  rivet  holes,  when  the  compound 
stress  existing  on  the  diagonal  section  (direct  tension 
combined  with  shear)  is  taken  into  account  in  terms 
of  the  maximum  resultant  stress.  The  formula  result- 
ing gives  the  deduction  as  a  fraction  x  of  one  rivet 
hole  as  follows,  where  g  is  the  gage  (transverse  spac- 
ing), s  is  the  stagger  or  pitch  (longitudinal  spacing) 
and  h  is  the  rivet-hole  diameter : 

^g  _  gJgMuJ-  ;» Vg'  -tig 
h  fe  (j?-|-V3'-t-4s') 

Comparing  the  results  obtained  from  this  formula  with 
various  rules  for  rivet-hole  deductions  th.it  have  been 
advanced  in  the  past  (see  in  particular  V.  H.  Cochrane, 
Engineering  News,  April  23,  1908;  T.  A.  Smith.  May  G, 
1915;  and  D.  B.  Steinman,  Engineering  News-Rrcoi-d, 
.Tune  14.  1917).  Professor  Young  finds  the  rules  to 
depart  pretty  widely  from  the  actual  results  for  various 
cases.  The  proper  deduction  increa.ses  with  incre.ising 
size  of  rivets  and  with  decreasing  gage.  Of  the  simple 
rules.  Professor  Young  finds  best  the  second  of  two 
rules  propo.sed  by  Steinman  (see  third  reference 
above),  which  provides  that  a  second  hole  is  to  be 
deducted  if  the  stagger  does  not  exceed  one-half  the 
gage,  buf  is  not  to  be  deducted  if  the  stagger  eijuals  or 
exceeds  the  gage,  while  for  intermediate  values  the 
fraction  of  the  hole  lo  be  deducted  is  intermediate,  be- 
ing 2(0  —  n)/g.  A  closer  adjustment  to  the  usual  con- 
ditions is  obtained  through  a  new  rule  proposed  by 
Professor  Young,  which  makes  the  deduction  x  —  1.50 
—  1.25sg.  For  important  ra.ses  and  complicated  ar- 
rangement of  holes,  the  exact  formula  should  be  used; 
diagrams  given  in  the  original  paper,  for  several  rivet 
sizes,  facilitate  its  application. 
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Water-Works  Field  Surveyed  from  Many  Viewpoints 

Abstracts  of  Four  Papers  Read  Before  the  Annual  Convention  of  the 
American  Water  Works  Association,  Held  in  Philadelphia  May  15-19 


Experiences  with  Light  Cast-Iron  Pipe 

By  C.  E.  Inman 

Commissioner   and   Superintendent  of  Waterworks, 
Warren,  Ohio 

THIRTY-EIGHT  years'  experience  under  water-works 
contractors  who  employed  able  engineers  and  further 
experience  as  superintendent  of  water-works  in  a  number 
of  widely  separated  cities,  during  which  I  have  seen  laid 
much  cast-iron  pipe  lighter  than  is  demanded  by  the  stand- 
ard specifications  in  use  for  some  years  past,  combined  with 
the  satisfactory  experiences  given  by  that  pipe  and  by 
much  other  light  pipe  of  which  I  have  learned  by  corre- 
spondence or  otherwise,  leads  me  to  advocate  the  more  gen- 
eral use  of  the  lighter  weights  than  are  now  current.  In 
each  town  and  city  observed,  the  pipe  was  tested  under  150 
lb.  pressure  after  it  was  laid.  In  one  city,  the  pressure  is 
run  up  daily,  at  noon,  to  120-lb.  pressure.  In  this  and  a 
number  of  other  cities  there  has  occurred,  so  far  as  my  in- 
formation goes,  only  one  failure  of  the  light  weight  pipe. 

As  far  back  as  1887,  the  late  George  A.  Ellis  published 
a  statement  in  which  he  gave  the  general  verdict  of  engi- 
neers, after  long  discussion  and  experiment,  against  using 
40-lb.-per  ft.  6-in.  pipe  when  28-lb.  pipe  will  serve  the  pur- 
pose with  equal  safety. 

If  Classes  A,  B,  C  and  D  pipe,  of  less  than  20-in.  diam- 
eter, all  poured  from  the  same  mix  and  melt,  are  foundry 
tested  under  300-lb.  pressure,  why  advise  A  for  43  lb.,  B 
for  86  lb.,  C  for  130  lb.  and  D  for  173  lb.  per  square  inch? 

Discussion:  J.  N.  Chester,  Pittsburgh,  Pa.,  said  that 
when,  years  ago,  he  became  connected  with  the  American 
Water  Works  &  Guarantee  Co.,  it  was  laying  100  miles  of 
pipe  yearly,  of  which  80  per  cent  was  6-in.  weighing  only 
30  lb.  per  foot.  He  became  a  convert  to  that  practice. 
Those  who  fixed  the  standard  higher,  although  well  inten- 
tioned,  have  loaded  the  country  with  many  tons  of  unnec- 
essary pipe  weight.  William  F.  Wilcox,  Ensley,  Ala.,  said 
that  for  many  years  past  30-lb.  weights  have  been  used  for 
6-in.  pipe  in  the  south.  Leonard  Metcalf,  Boston,  Mass.,  re- 
marked that  much  light-weight  pipe  has  been  used  in  New 
England. 

*     *     * 

Some  Observations  on  Wood  Pipe 

By  J.  W.  Ledoux 

Consulting  Engineer,  Philadelphia,  Pa. 

E)R  all  ordinary  sizes  of  pipe  it  is  generally  recognized 
hat  the  present  standard  is  cast-iron  pipe.  For  water 
purposes  there  is  more  cast-iron  pipe  used  than  all 
other  pipes  combined,  the  reason  being  that  cast-iron  pipe 
can  be  made  absolutely  tight  under  all  circumstances  and 
will  remain  so  under  all  variations  of  pressure.  For  very 
large  sizes,  however,  it  is  too  costly  as  compared  wath  wood 
or  steel,  and  under  many  situations  the  reduction  in  capac- 
ity due  to  tuberculation  is  so  serious  that  engineers  will 
prefer  a   reinforced-concrete   pipe  or  wood    pipe. 

Undoubtedly  in  regard  to  extensive  use,  wood  pipe  comes 
next  to  cast  iron.  It  may  be  conservatively  stated  that 
cast-iron  pipe  will  last  one  hundred  years.  Although  there 
are  many  modern  wood  pipes  that  have  been  giving  good 
service  longer  than  25  years,  when  we  compare  wood  with 
cast  iron  it  is  best  to  assume  a  short  life  for  the  wood  pipe. 

Comparative  Cost  of  Wood  and  Cast-Iron  Pipe  —  As  an 
example,  let  us  take  24-in.  continuous  redwood  pipe  and 
assume  a  life  of  25  years.  Say  the  wood  pipe  will  have  to 
be  renewed  four  times  in  100  years  and  cast-iron  pipe  will 
last  indefinitely.  Let>  us  take  the  average  discharging 
capacity  for  the  wood  pipe  as  20  per  cent  greater  than  that 
of  cast   iron.     Table   I   shows   the  details  and   result  of   a 


cost  comparison,  computed  on  the  basis  of  present  worth. 
[Table  II,  showing  various  comparative  data  on  the  cost 
of  wood  and  cast-iron  pipe  is  also  reprinted  here.  The 
original  paper  contains  many  data  on  wood  pipe  design, 
both  as  to  banding  and  hydraulic  calculations. — Editor.] 
For  machine-banded  eastern  pine   (also  24  in.)   the  ini- 


TABLE  I— SAVING  BY  USING  WOOD  R.\THER  THAN  CAST-IRON  PIPE 

Wood     Cast   Iron 

Initial  cost  of  24-in.  pipe $41,900      $67,600 

Increase  in  coat  of  cast-iron  pipe  to  obtain  20%  increased 

capacity 6,450 


Initial  cost  for  equal  average  capacity $41,900  $74,050 

Annual  Charges: 

Wood  pipe — repairs  1%,  taxes  0.6%   $670  .  .  . 

Cast-iron  pipe,  repairs  0.25%,  taxes  .  .  6% 630 

Presentworthof  $41,900at  5%forrenewalin  25  years $12,373     

Present  worth  of  $41,900  at  5%  for  renewal  again  in  50  years  3,654     

Present  worth  of  $41,900  at  5%  for  renewal  again  in  75  years  1,079     

Present  worth  of  $4 1 ,900  at  5%  for  renewal  again  in  1 00  years  319     

Present  worth  of  $670  per  year  for  1 00  years  at  5% 1 3,400      

Present  worth  of  $630  per  year  for  1 00  years  at  5% 1 2,600 

Initial  cost  for  equal  average  capacity 41,900  74,050 


Total  present  worths $72,725      $86,650 

Saving  (about  20%) 1 4.488      


tial  cost  would  be  $28,900  as  against  $41,900,  but  after 
making  the  same  ■calculations  as  are  shown  in  Table  I  the 
present  worth  figures  obtained  for  wood  pipe  would  be 
$50,125  and  for  cast-iron  pipe  $86,650,  a  saving  of  $36,525. 


TABLE  II— COMPARATIVE  COST  PER  FOOT  INSTALLED  OF  WOOD 

AND  CAST-IRON  PIPE  FOR  65-LB.  PRESSURE 
Nominal  Cast-iron 

Diameter    Machine-Banded    Wood    Pipe     Continuous  Wood  Pipe  Pipe  at  $44 
In.  Pine         Redwood  Fir  Redwood  Fir  Per  Ton 

6  $0.96  ...  $1.26 

12  1.49  2.69 

20  2.29  3.70  3.27  3,43  2.92  5.21 

24  2.89  4.84  4.31  4.19  3.58  6.71 

30  4.13  ....  ....  5.27  ....  9.13 

36  ....  ....  ....  6.35  ....  12.02 

48  ....  ....  ....  9.50  ....  18.90 

Trenching  is  for  all  Idnds  of  pipe  taken  as  follows: 
6-In  12-In.  20-In.  24-In.  30-In.  36-In.  48-In. 

$0.37  0.52  0.76  1.00  1.15  1.40  2.00 

The  following  weights  of  pipe  are  taken  in  pounds  per  lineal  feet: 

6-In.      12-In.     20-In.     24-In.     30-In.     36-In.     4&-In. 
Machine  banded  pine.  ■.  .        15  22  38  49  85  .  .  . 

Machine  banded  fir 37  40  .    .  ...  . 

Continuous  redwood 35  44  60  76  115 

Continuous  fir 38  48  66  83  125 

Cast  iron 31  76  160         210         300         407         660 

Hauhng  taken  at  $2  per  Ton. 


For  12-in.  machine-banded  eastern  pine  pipe  the  initial 
cost  would  be  $14,900  for  the  wood  pipe  and  $26,900  for  the 
cast-iron  pipe,  making  the  same  calculations  as  before,  the 
present  worth  of  the  total  cost  of  the  wood  pipe  would  be 
$25,847,  and  of  the  cast-iron  pipe  .$34,027,  or  a  saving  of 
$8,180,  28  per  cent  of  the  initial  cost  of  the  cast-iron  pipe. 

Why  Is  Cast-Iron  Pipe  Generally  Preferred? — When  a 
financial  comparison  on  a  rational  basis  shows  such  a 
material  advantage  of  wood  over  cast-iron  pipe,  the  ques- 
tion naturally  arises,  why  is  cast  iron  so  universally  pre- 
ferred by  most  of  the  leading  engipeers?  It  is,  no  doubt, 
because  there  have  been  so  many  unfortunate  experiences 
with  wood  pipe. 

From  our  knowledge  of  water  pipe,  it  may  be  said  that  the 
best  pipe  that  could  be  obtained  for  any  purpose  would  be 
cast  iron  with  some  sort  of  non-corrosive  and  indestruc- 
tible inner  lining,  but  in  ten  years  from  now,  this  state- 
ment may  be  obsolete,  and  the  writer  is  of  the  opinion  that 
we  are  on  the  eve  of  great  and  fundamental  improvements 
in  water  pipe  manufacture.  However,  it  is  believed  that 
it  is  believed  that  it  will  be  many  a  decade  before  the  use 
of  wood  pipe  will  be  unwarranted.     .A.t  present  it  is  in  use 
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by  at  least  500  municipalities  and  water  companies  scattered 
throughout  the  United  States. 

Discussion:  J.  E.  Gibson,  Charleston,  S.  C,  said  he  did 
not  think  Mr.  Ledoux  had  taken  into  account  the  cost  of 
digrg-ing  up  improved  pavements  for  the  replacement  of 
wood  pipe,  which  would  eat  up  the  savings  effected  by  the 
use  of  wood.  Charleston  has  a  large  mileage  of  continuous 
wood  stave  pipe  and  some  machine  banded  wood.  It  is 
going  to  lay  five  miles  of  6  to  16-in.  cement-lined  cast-iron 
pipe.  The  reduction  in  diameter  caused  by  the  lining  will 
be  nothing  like  that  due  to  tuberculation  which  soon  comes 
back  after  cast-iron  pipe  is  cleaned.  John  Cheater,  Pitts- 
burgh, Pa.,  said  it  is  now  impossible  to  get  white  pine 
suitable  for  wood  pipe  and  that  he  would  not  want  to 
use  spruce.    He  was  against  using  wood  pipe  in  distribution 

system.    He  did  not  like  to  see  wood  put  under  pavement. 
*     *     * 

Present-Day  Tars  for  Pipe  Coatings 

By  W.  R.  Conard 

Inspecting  Engineer,  Burlington,  N.  J. 

WHEN  Doctor  Angus  Smith  got  out  his  process  for  coat- 
ing cast-iron  pipe,  coal  tar  was  a  residue  of  the  manu- 
facture of  gas  from  coal,  just  as  it  is  today,  only  in  those  days 
the  many  by-products  to  be  obtained  from  this  residue  were 
apparently  little  known,  and  the  tar  was  what  is  termed 
"\'irgin  tar".  Could  the  good  Doctor  have  forseen  some 
things,  such  as  by-products,  tar  from  oil  and  water  gas 
sets,  etc.,  it  is  probable  that  he  would  have  given  much  more 
detailed  specifications,  and  placed  many  safeguards  around 
the  coating. 

The  present  standard  specifications  follow  somewhat  the 
Smith  specifications,  but  although  they  call  for  coal  tar 
pitch  varnish  the  material  acttially  used  is  not  pitch  nor  is 
it  varnish  as  those  terms  are  generally  understood.  SIoR- 
over,  the  kind  or  kinds  of  oil  to  be  used  "to  keep  the  mix- 
ture at  the  proper  consistency"  and  the  proportions  are  not 
definitely  stated,  nor  is  needed  provision  made  for  variations 
in  season  and  weather. 

Composition  of  Tar — Average  coal  tar  is  made  up  of  car- 
bons, oils,  acids  and  gases.  The  acids  and  gases  are  in  the 
forms  of  hydrogen,  oxygen,  nitrogen  and  sulphur.  Its  main 
body  is  carbon  and  it  is  the  carbon  held  together  by  the  oils 
which  protects  the  metal  from  corrosion,  and  it  is  the  acids 
that  tend  to  attack  and  corrode.  Therefore,  it  is  desirable 
to  get  for  pipe  coatings  a  tar  as  free  from  acids  as  may  be, 
and  as  high  in  carbon  and  oils,  especially  the  heavier  oils, 
and  to  use  the  coating  at  temperatures  that  will  not  evapo- 
rate the  oils. 

Coal  tar  and  its  by-products  are  put  to  a  wide  variety  of 
uses.  The  heavier  material  usually  called  tar  (no  matter 
how  much  it  has  been  distilled  or  refined)  is  used  for  paving, 
road  work,  the  various  forms  of  roofing  materials,  etc., 
while  the  lighter  part  is  used  in  many  lines  of  indu.stry, 
particularly  the  chemical,  so  that  the  value  of  coal  tar  is 
greater  for  refining  purposes  than  in  its  crude  state,  which 
condition  is  the  best  for  pipe  coating  purposes.  The  result 
is  that  unless  the  pipe  maker  controls  some  source  of  pro- 
duction, he  has  to  compete  with  the  refiner,  with  the  con- 
sequence that  there  are  times  when  he  gets  left,  and  th6 
pipe  purchaser  is  the  innocent  sufforer. 

While  the  pipe  maker  specifies  and  tries  to  get  virgin  tar, 
I  believe  that  the  tar  he  does  get  does  not  contain  as  large 
a  proportion  of  the  heavy  mineral  oils  as  the  tars  of  Angus 
Smith's  time  contained,  so  there  are  ca.ies  where  the  coat- 
ing is  not  as  durable  as  it  once  was.  It  seems  possible  that 
even  using  coal  tars  that  have  had  their  by-products  ex- 
tracted together  with  some  other  material  or  materials, 
•whether  oils  or  some  other  form  of  binder,  that  a  better  and 
more  durable  coating  than  at  present  can  be  found.  I  would 
not  say  to  disregard  tar  entirely  for  as  I  view  it  there  has 
not  yet  been  found  anything  that  rculd  within  economic 
limiU  take  its  place,  but  I  do  not  think  that  the  virgin  tar 
of  today  is  the  last  word  in  pipe  coatings,  and  I  do  not  think 
thorough  research  would  develop  .""ome  other  mnterial  to 
put  with  tar  that  would  form  a  much  better  protection  to 
iron  and  steel  pipe  surfaces  than  we  are  now  using. 


Coating  Not  Impervious — From  what  I  have  observed  of 
pipe  which  have  been  in  service,  it  is  my  conclusion  that 
the  coating  on  the  pipe  is  not  impervious  to  moisture,  hav- 
ing small  pores  which  usually  extend  through  the  coating. ' 
This  allows  the  moisturs  to  get  to  the  metal,  whereupon  fer- 
rous oxide  forms,  comes  out  through  these  pores  and 
spreads  over  the  interior  of  the  pipe.  There  is  need  to  see 
whether  there  is  something  to  use  with  the  tar  that  will  seal 
the  pores.  Also,  I  believe  that  investigation  should  be  made 
of  whether  pipe  of  different  sizes  and  classes  should  be 
dipped  in  the  tar  bath  at  different  temperatures,  for  the  vol- 
ume of  tha  metal  in  the  pipe  controls  the  number  of  heat 
units  to  be  thrown  off  before  the  coating  sets,  and  as  long 
as  the  heat  prevents  the  setting  of  the  coating,  the  heat  will 
also  continue  to  evaporate  the  oils  in  the  tar  and  tend  to 
leave  nothing  but  dead  pitch. 

As  to  what  materials  might  be  used  in  conjunction  with 
tar  to  prevent  the  forming  of  iron  oxide,  these  things 
have  occurred  to  me.  One  is  the  coating,  especially  of  the 
interior  of  the  pipe,  with  some  parrafin  substance  before 
applying  the  tar;  this  was  suggested  casually  by  S.  B. 
Brown  of  Warren  Foundry.  The  other  is  the  use  of  some 
substance  that  has  no  oil-  or  gas-foniiing  constituent,  but 
is  very  dense  and,  when  set,  impervious  to  moisture,  which 
will  become  fluid  at  approximately  the  same  temperature  as 
tar,  and  will  mix  with  tar  readily,  and  can  therefore  be  put 
in  the  tar  tank,  and  applied  in  conjunction  with  the  tar. 
And  still  another  might  be  to  find  some  means  of  getting  a 
much  thicker  coating  on  the  pipe,  which  would  stay  put,  and 
not  tend  to  scale  in  cold  weather,  and  soften  and  run  in  hot 
weather. 


Fire  Prevention  and  Fire  Protection  in 

Relation  to  Water  Supply 

By  Frank  C.  .Jordan 

Secretary,  Indianapolis  Water  Co.,  Inilianapolis,  Ind. 

REGARDLESS  of  insurance,  when  a  fire  occurs  everybody 
loses.  American  fire  losses  are  about  .^5  per  capita, 
European  countries  show  losses  of  only  $0.11  to  $0.60. 
Over  80  per  cent  of  fire  losses  in  America  are  preventable. 
The  causes  of  these  great  losses  in  this  country  should 
be  studied  and  a  preventive  campaign  should  be  marked 
out,  the  latter  to  include  legislation  entailing  personal 
liability  for  preventable  losses.  In  many  countries,  the 
man  in  whose  building  a  fire  occurs  must  prove  he  was 
not  responsible  for  the  fire  or  forfeit  his   insurance. 

A  high  fire  loss  in  a  city  raises  a  question  as  to  the 
integrrity  of  the  water-works  just  the  same  as  a  high 
typhoid  fever  rate  raises  a  question  as  to  the  quality  of 
the  water  supply,  and  therefore  the  water  authorities 
should  aim  to  cut  down  fire  losses.  In  Indianapolis  we 
have  a  fire  prevention  committee  of  3,500  members,  with 
representatives  from  every  part  of  the  city.  The  city  is 
backing  the  work.     The  .schools  are  used  in   the  campaign. 

The  fire  loss  curve  in  Indianapolis  had  been  going  up 
steadily  for  years,  as  is  true  in  other  cities.  In  the  year 
1921  the  Indianapolis  firel  oss  decreased  36  per  cent  compared 
with  1920. 

The  committee  has  secured  an  agreement  from  roofers  to 
charge  r  asonable  prices  for  putting  on  fire-resisting  roof 
coverings  and  to  adopt  a  one-dollar-down  deferred  payment 
plan. 

Discussion:  Allen  Hazen  said  that  the  city  of  Havana, 
Cuba,  is  almost  free  from  fires.  The  water  distribution  is 
not  laid  out  for  fire  protection.  Thorn  is  only  one  fire 
house  in  the  city  and  that  was  built  during  the  period  of 
American  occupation.  Mr.  Ilar.fn  thought  that  after 
shingle  roofs,  wooden  floors  would  bo  tho  next  thing  to 
go  in  tho  interest  of  fire  protection.  Leonard  Motcalf 
spoke  appreciatively  of  Mr.  .Ionian's  work  in  Indianapolis 
and  addod  that  it  could  well  be  duplicated  by  many  mom- 
brrs  in  their  own  cities.  Dow  R.  Gwinn,  Torre  Haute,  Ind., 
said  that  tho  poopic  of  Indianapolis  and  of  Indi.ina  are  prnud 
of  Mr.  Jordan's  work  which  has  boon  extended  to  other 
Indiana  cities  than  Indianapolis. 
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Caisson  Cofferdam  Foundation  With  Special  Bracing 

Deep  Cellar  Substructure  in  Filled  Ground,  First  National  Bank  of  Jersey  City — Caissons  Braced  by 
Built-up  Struts  During  Excavation — ^Toe  Wall  Holds  Caissons  Against  Sliding — Waterproofing 

By  T.  Kennard  Thomson 

Consulting  Engineer,   New   York  City 


CERTAIN  special  requirements  arising  from  the 
ground  conditions  and  from  the  construction  pro- 
cedure adopted  led  to  the  development  of  new  arrange- 
ments of  bracing  in  the  caisson-cofferdam  substnicture 
of  the  First  National  Bank  of  Jersey  City,  recently 
completed.  The  temporary  timber  bracing  by  which 
the  cofferdam  wall  was  held  during  the  work  of  excavat- 
ing the  interior  of  the  cellar  was  concentrated  in  a 
small  number  of  compact  struts,  leaving  large  open 
spaces  between,  through  which  the  excavation  could 
proceed.  This  arrangement  was  used  in  place  of  the 
ordinary  system  of  closely  spaced  vertical  bracing  frames 


FIG.  1.     CAISSONS  BUILT  FULL  HEIGHT  BEFORE  SINKING 

because  the  contractor  wanted  to  cari-y  on  the  excava- 
tion work  more  systematically  and  expeditiously  than 
is  possible  when  the  lot  is  filled  with  a  large  amount 
of  bracing.  After  the  steelwork  of  the  building  had 
been  erected  and  wedged  into  bearing  against  the 
caissons,  to  serve  as  their  permanent  bracing,  the 
timber  bracing  was  of  course  removed.  A  second  new 
feature  of  the  substructure  is  a  toe  wall  of  vertical 
I-beams  concreted  into  the  rock  floor  below  the  caissons 
and  projecting  up  to  hold  the  toe  of  the  caissons  from  any 
possible  inward  movement.  This  device  was  used  along 
t'he  side  of  the  cellar  where  the  plane  of  cleavage  in 
the  gneiss  rock  on  which  the  caissons  rest  slopes  down- 
ward toward  the  building. 

These  two  features  are  more  fully  brought  out  in  the 
following  account,  which  covers  also  some  other  in- 
teresting phases  of  the  design  and  construction  work. 


Site  in  Filled  Ground — The  building  site,  just  south 
of  the  old  Jersey  City  station  of  the  Pennsylvania  R.R. 
and  west  of  the  Colgate  soap  works  with  its  big  clock, 
was  originally  in  the  Hudson  River.  Formerly  the  river 
bank  was  on  the  west  side  of  Hudson  St.,  which  borders 
the  site  on  the  west.  Borings  showed  that  the  ground 
on  which  the  building  was  to  be  erected  contained  a 
tangle  of  old  timber  cribs,  piles,  grillages,  and  the 
like.  High  tide  still  occasionally  reaches  street  level 
at  this  point,  although  the  groundwater  level  is  ordi- 
narily about  4  ft.  below  the  surface. 

As  indicated  by  the  original  borings,  the  subsoil  con- 
sistedj  of  some  10  ft.  of  back- 
fill, sand,  clay,  brick  masonry, 
timber,  and  the  like,  below 
this  6  ft.  of  clay  and  sand, 
then  12  to  20  ft.  of  river 
mud,  and  a  small  amount  of 
mica  sand  on  top  of  3  or  4  ft. 
of  rotten  rock.  Bed  rock  was 
25  to  35  ft.  below  street  level. 
We  have  found  the  same 
kind  of  rotten  gneiss  rock, 
though  not  always  in  such 
large  quantities,  in  lower  New 
York,  as  at  the  Mutual  Life 
Bldg.,  and  in  fact,  under  most 
of  the  downtown  skyscrapers. 
Recent  borings  indicate  the 
same  condition  will  be  found 
under  the  New  Cotton  Ex- 
change on  William  St.,  Beaver 
St.  and  Hanover  Place,  which 
is  very  close  to  Pearl  St.,  the 
old  water's  edge  of  the  East 
River.  Conditions  under  the 
First  National  Bank  are  more 
like  what  is  found  along  West 
St.  in  Manhattan,  such  as 
at  the  Barrett  Bldg.,  (West. 
Rector  and  Washington  Sts.), 
where  a  mass  of  timber  gril- 
lages, piles  and  a  large  amount  of  rip-rap  were  also 
found.  On  the  Manhattan  side,  however,  we  generally 
find  the  Hudson  River  silt  rather  than  river  mud  as  in 
New  Jersey. 

In  Newark  Bay  we  also  find  a  great  deal  of  Hudson 
River  silt,  and  an  especially  treacherous  quicksand 
overlying  the  rock ;  these  conditions,  however,  vaiy  con- 
siderably in  different  locations.  At  Perth  Amboy  we 
have  driven  90-ft.  piles  in  this  silt  without  reaching 
bottom,  and  after  ten  days  have  loaded  a  platfoi-m  sup- 
ported on  four  of  such  piles  to  160  tons  without  any 
settlement,  although  the  piles  had  been  di-iven  in  about 
6  min.  each  with  the  steam  hammer  of  the  driver  follow- 
ing the  pile  under  water  to  the  river  bed,  and  vnih  no 
increased  re.sistance  or  sign  of  more  compact  material 
when  the  driving  stopped. 

The  bank  site  occupies  the  block  on  the  east  side  of 
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FIG.  4.     BRACING  OF  CAISSON  COFFERDAM 
Concentrating  the  bracing  gave  large  open  worlcing  spaces, 


Hudson  St.,  with  a  frontage  of  180  ft.,  and  a  width  of 
84  ft.  on  Exchange  Place  and  89  ft.  on  York  St.  The 
old  bank  building  was  located  at  the  north  or  Exchange 
Place  end.  It  was  first  planned  to  build  on  the  south 
end  of  the  lot  before  disturbing  the  bank  occupancy, 
then  transfer  the  bank,  take  down  the  old  building  and 
complete  the  new  structure. 
There  were  several  disadvan- 
tages in  this  plan:  increased 
cost  and  longer  time  required 
for  construction,  and  the  nec- 
essity of  underpinning  the 
south  wall  of  the  old  building. 
Fortunately,  the  bank  suc- 
ceeded in  finding  temporary 
quarters  elsewhere  and  it  was 
possible  to  build  in  a  single 
operation. 

Alternate  Foundation  Plans 
— The  original  design  for  the 
new  building  placed  the  base- 
ment floor  at  street  level  and 
provided  foundations  compris- 
ing a  circular  caisson  for 
each  column.  This  construc- 
tion would  have  cost  more? 
and  taken  a  longer  time  to 
carry  out  than  the  plan 
adopted.  It  was  next  con- 
templated to  put  in  a  deep 
cellar  at  the  south  end  of 
the  lot,  to  receive  the  boilers, 

and  provide  individual  caissons  under  the  other  col- 
umnR.  thirty-seven  in  all.  But  it  was  realized  that 
by  putting  in  a  deep  cellar  over  the  entire  site  the 
total  cost  would  be  reduced  and  at  the  .same  time  some 
26,000  sq.ft.  of  floor  surface  would  be  added;  the  value 
of  this  additional  floor  space  alone  exceeded  the  entire 
cost  of  the  foundations.  For  thi.s  reason,  the  deep 
cellar  plan  with  caisson  inclosurc  and  with  interior 
columns  founded  directly  on  the  rock  floor  of  the  ex- 
cavation was  finally  adopted. 

In  the  enclosure  cofferdam  a.s  designed,  with  cnissona 
7  ft.  wide  with  lengths  varjing  from  20  ft.  Ill  in.  to 
86  ft.  8  in.,  fifteen  caissons  were  required.  They  were 
carried  down  to  good  rock,  about  30  ft.  below  street 
level.     This  rock.  New  York  gneiss,  is  usually  overlaid 


enough  to  be  taken  out  with 
a  shovel,  and  sometimes  ex- 
tending down  into  deep  crev- 
ices where  it  may  be  hard  to 
detect  and  remove.  The  depth 
of  basement  as  planned  was 
fufficiert  to  cany  the  entire 
construction  well  below  the 
level  of  the  decomposed  rock 
and  in  fact  extend  several  feet 
into  the  sound  rock. 

At  the  north  end  of  the 
lot,  the  party  wall  of  the  prop- 
erty adjoining  to  the  east  is 
carried  directly  on  the  cais- 
sons. To  make  the  work  here 
practicable,  the  party  wall 
was  taken  down  and  subse- 
quently re-erected  on  the  cais- 
son foundation;  the  owners  were'  paid  pro  rata  for 
the  time  the  building  was  disturbed.  South  of  this, 
it  was  possible  to  arrange  with  the  adjoining  owners 
to  place  the  caissons  in  large  part  on  the  adjoining 
lot,  as  indicated  by  the  offset  shown  on  the  plan.  By 
making  the  cellar  6  ft.  wider  here  it  was  possible  to 


FIG. 


2.      ARRANGEMENT  OF  CAI.'S.SON  COFFF.RDAM 
Rclnforced-concretc  cap  rontlnuouB  around  lot 

provide  for  getting  the  elevators  down  to  the  basement 
without  cutting  the  caissons,  as  had  to  he  done  at  one 
point  near  the  northeast   corner. 

Caissnnii  Dexifin — As  already  mentioned,  the  cofferdam 
caissons  were  made  7  ft.  wide.  The  writer  has  often 
been  rritici.scd  for  using  so  great  a  width,  in  place  of 
5  or  6  ft.,  but  in  every  case  the  greater  width  made  a 
better  and  quicker  as  well  as  a  cheaper  job. 

The  5-ff.  width  is  too  narrow  for  quick  work  in  ex- 
cavating and  sinking  the  caissons.  In  one  specific  ca.se 
it  took  one-third  longer  to  sink  5x  19-ft.  caissons  than 
to  sink  8  x  26-ft.  caissons  on  the  same  site,  with  the 
same  number  of  men  per  caisson.  It  is  also  easier  to 
keep  the  wider  caissons  in  line  vertically  and  horizon- 
tally. Further,  their  extra  weight  and  strength  sim- 
by  several  feet  of  badly  decomposed  rock,  often  soft     plify  and  cheapen  the  bracing 
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Continuous  concreting  of  each  caisson  from  cutting 
edge  to  bottom  of  concrete  caps  was  stipulated  in  the 
contract.  This  requirement  was  carried  out  except  in 
three  caissons,  where  the  contractor  was  permitted  to 
build  up  in  two  sections  in  order  to  avoid  cutting  the 
floor  joists  of  the  adjoining  building.  Continuous  con- 
creting avoids  horizontal  joints,  which  always  give 
trouble  sooner  or  later,  producing  nasty  looking  seepage 
lines.  I  had  used  it  in  three  important  buildings  pre- 
viously, with  caisson  heights  20  to  30  ft.  above  cutting 
edge,  and  succeeded  in  doing  away  entirely  with  the 
ugly  horizontal  construction  joints,  which  always  con- 
tain more  or  less  silt  and  milk  of  lime  or  laitance.  It 
seems  almost  impossible  to  scrape  or  otherwise  remove 
this  substance  in  construction,  and  yet  sooner  or  later 
it  is  either  washed  out  or  penetrated  by  the  water 
pressure,  producing  perco- 
lation or  leakage.  Evidence 
on  this  point  can  be  found 
in  retaining  walls  along  sev- 
eral railroads  near  New  York, 
where  unusual  pains  and  ex- 
pense had  been  taken  to  clean 
the  top  of  a  day's  work  before 
adding  more  concrete,  but  the 
fomiation  of  seams  such  as 
referred  to  was  not  prevented. 

When  all  the  concrete  is 
placed  before  sinking  is 
started,  a  caisson  goes  down 
easier  and  quicker  and  keeps 
its  position  better  both  verti- 
cally and  horizontally.  The 
practice  is  therefore  econom- 
ical. Less  loading  of  caissons 
by  pig  iron  or  the  like  is 
required,  moreover,  because 
sinking  can  be  continued  with- 
out the  inteiTuption  caused 
by  concreting;  any  such  in- 
terruption permits  the  soil  to 
bind    around    the    caisson    to 

such  an  extent  that  additional  weight  and  time  are 
required  to  break  the  bond,  and  in  some  cases  even 
jetting,  with  the  danger  of  throwing  the  caisson  more 
or  less  out  of  plumb  or  possibly  warping  it. 

Where  it  is  possible,  then,  by  far  the  most  economical 
way  to  sink  caissons  is  to  concrete  all  of  the  caissons 
before  putting  compressed  air  on  any  of  them.  Where 
this  cannot  be  done,  it  pays  to  have  as  many  as  pos- 
sible built  before  starting  the  pneumatic  work. 

Joints  Between  Caissons — A  space  of  8}  in.  was  left 
between  caissons,  with  a  view  to  using  a  clay  joint 
placed  by  "stock  ramming."  The  construction  of  this 
joint  is  practically  the  same  as  that  used  by  the  writer 
on  the  Assay  Building,  New  York  City,  two  years  ago. 
The  oak  timbers  or  separators  shown  in  the  plan  of 
the  joint.  Fig.  5,  were  bolted  to  the  ends  of  the  cais- 
sons before  sinking.  They  serve  the  purpose  not  only 
of  keeping  the  caissons  from  getting  too  close  together, 
but  also  of  preventing  the  clay  rammed  into  the  joint 
from  spreading  all  over  the  lot.  When  I  used  stock 
ramming  on  the  Commercial  Cable  Building  in  1896, 
without  such  timbers,  the  clay  was  subsequently  found 
to  be  20  or  30  ft.  away  "from  the  joint  in  places.  (Stock 
ramming  on  the  Mutual  Life  Bldg.  was  described  in 
Engineering  Neivs  of  March  28,- 1901,  p.  221,  and  that 


on  the  Assay  building  in  Engineering  News-Record, 
Jan.  22,  1920,  p.  165.) 

Joints  as  made  by  the  stock-ramming  process  actually 
cost  about  $300  each  on  this  job  (First  National  Bank). 
Those  made  by  the  pneumatic  method  would  have  cost 
at  least  $2,000  each.  Thus  a  saving  of  at  least  $25,000 
and  considerable  time  was  attained,  and  in  addition  we 
could  feel  satisfied  that  less  material  would  be  drawn 
from  the  adjoining  property  while  making  the  joint ;  in 
other  words,  the  clay  joints  can  be  made  more  safely 
than  the  pneumatic  or  the  half -moon  joints. 

Drainage  and  Waterproofing — After  the  deep-cellar 
design  of  building  had  been  decided  upon  it  was  arranged 
to  put  the  bank  vaults  in  the  basement,  and  the  boilers 
were  placed  at  a  still  lower  level.  This  meant  excavat- 
ing to  E1.-25.5,  or  38.5  ft.  below  street  level.    Some  3,000 
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FIG.  5.     BRACING  AT  NORTH  END  OF  COFFERD.Ail 
Caissons  stopped  on  sound  rock.    Excavation  inside  carried  down  12  ft.  lower.     Along  west 
side  a  steel  toe-wall  was  built  to  hold  tlie  caissons   against  possible  sliding  of  rock   on 
inclined  seams. 

cu.yd.  of  good  rock  had  to  be  excavated  to  reach  this 
level. 

Drainage  necessarily  received  very  careful  con- 
sideration. If  there  is  any  cellar  in  lower  New  York 
20  or  30  ft.  under  water  without  some  seepage  through 
fissures  in  the  rock,  I  have  not  seen  it.  Further,  con- 
crete caissons  under  such  a  head  are  practically  never 
wholly  watertight.  Theoretically  they  can  be  made  so, 
but  practically  mo:t  of  them  will  show  occasional  wet 
spots.  This  fact  and  also  the  fact  that  any  masonry 
wall  even  of  less  than  1-ft.  thickness,  let  alone  7  or  8, 
will  collect  an  enormous  amount  of  condensation  when 
subjected  to  changing  temperatures,  made  it  advisable 
to  provide  drainage  along  the  caisson  walls  also.  There- 
fore, in  addition  to  making  the  caisson  concrete  of  the 
best  possible  quality,  the  inner  face  was  later  lined  with 
hollow  tile,  waterproofed  with  tar  and  felt,  and  an 
enameled  brick  wall  laid  up  inside  of  this  to  hold  the 
waterproofing  in  place.  If  any  water  should  ever  seep 
through  the  walls  or  joints,  it  will  simply  pass  through 
"the  hollow  tile  to  the  sump. 

In  the  bottom  of  the  excavation  a  10  x  10  x  10-ft.  sump 
was  blasted  out  of  the  rock  to  receive  all  wall  and  floor 
drainage.  Over  the  entire  botton  of  the  excavation  a 
6-in.   layer  of  broken  stone  was  placed,  with  lines  of 
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tile  duct  draining  to  the  sump.  A  4-in.  layer  of  concrete 
was  placed  on  top  of  the  broken  stone,  then  tar  and  felt 
waterproofing  and  then  a  main  floor  slab  of  24  in.  of 
concrete. 

While  these  elaborate  drainage  provisions  might  in- 
dicate that  there  was  considerable  water  inflow,  it  should 
be  said  that  this  particular  cellar  is  remarkably  di-j'; 
very  few  cellars  of  this  size  and  depth  below  water  will 
require  so  little  pumping. 

Preparing  the  Ground — Under  the  particular  circum- 
stances existing  at  this  site  it  would  have  been  an  ex- 
pensive and  slow  matter  if  caisson  sinking  had  been 
started  from  the  surface  of  the  ground.  The  mass  of 
piles,  grillage  and  cribwork,  riprap,  etc.,  below  ground 
would  have  introduced  very  troublesome  delays  in  sink- 
ing. For  this  reason  open  sheetpile  cofferdams  were 
driven,  and  the  ground  between  them  excavated  deep 
enough  to  permit  removing  all  this  obstructing  material 
in  the  open.  Some  of  the  timbers  removed  were  oak 
sticks  14  X  20  in.  and  20  ft.  or  more  long,  some  of  them 
in  excellent  state  of  preservation.  After  the  obstruc- 
tions had  been  removed,  the  trenches  were  backfilled 
with  cinders  to  ground  level,  a  depth  of  10  to  15  ft., 
and  the  sheetpiling  then  pulled,  to  pennit  constructing 
the  caissons  at  ground  level. 

The  weight  of  the  caissons  due  to  their  being  made 
7  ft.  wide,  and  the  removal  of  obstructions  as  just 
described,  made  it  possible  to  sink  the  caissons  with 
almost  no  extra  weight  in  the  way  of  loading  by  cast- 
iron  blocks  or  pig  iron.  In  some  caisson  work,  such 
loading  is  necessary  to  the  extent  of  200  or  300  tons 
per  caisson. 

Rapid  Build-vp — The  first  two  or  three  caissons  took 
a  day  and  the  best  part  of  the  night  to  complete  the 
concreting  from  the  cutting  edge  up  to  the  top,  a  height 
of  about  26  ft.  The  other  caissons,  however,  were  all 
completed  between  7  a.m.  and  6  or  at  the  latest  9  p.m. 

Rapid  Sinking — In  sinking,  care  was  taken  to  arrange 
the  work  so  that  adjoining  caissons  would  never  be  in 
progress  of  sinking  at  the  same  time.  The  entire  sink- 
ing was  done  between  Sept.  10  and  Oct.  11,  1920,  working 
two  sets  or  six  gangs  of  men  (three  8-hr.  shifts).  The 
depth  at  which  the  cutting  edges  were  stopped  ranged 
from  2.5  to  29 J  ft.  below  street,  but  the  cutting-edge 
excavation  and  concreting  usually  went  down  deeper, 
on  account  of  the  excavation  required  through  decom- 
posed rock. 

Special  Cofferdam  Bracing — The  temporary  bracing 
required  to  hold  the  walls  against  the  earth  pressure 
from  the  outside  while  the  interior  of  the  site  wa.s 
V>eing  excavated  and  before  the  permanent  steelwork 
was  in  place  was  concentrated  in  three  heavy,  built-up 
-truts  in  the  center  of  the  lot  and  one  heavy  diagonal 
-trut  at  each  of  the  four  corner.s.  They  bore  against 
three  heavy  lines  of  waling  timbers  placed  against  the 
caissons.  This  bracing,  designed  for  about  12  tons  per 
lineal  foot  pres.sure  against  the  cofferdam  wall,  was  so 
arranged  aa  to  present  the  least  possible  obstruction 
to  the  excavation  work  and  to  the  steel  erection.  T.  B. 
Bry.son,  vice-president  of  the  Holbrook,  Cabot  &  Rol- 
lins Corp.,  made  the  general  design  for  this  bracing, 
which  was  then  worked  out  for  him  by  Carlton  Greene, 
consulting  engineer. 

Caisxon  Toe  Wall — Carrying  the  caissons  down  to 
basement  floor  level  would  have  required  .sinking  them 
through  12  ft.  vertical  of  good  rock  on  the  average. 
This  work,  under  compressed  air,  would  have  much  more 


than  doubled  the  cost  of  the  caisson  sinking  and  with 
the  same  men  and  equipment  would  have  taken  at  least 
a  year  longer.  It  was  decided,  therefore,  to  excavate 
in  the  v-orki;:g  cham'er  to  good  reck  only,  and  to  make 
sure  that  the  rock  was  such  that  there  would  be  no 
liability  of  the  caisson  ever  slipping  into  the  cellar. 
After  excavating  the  cellar,  however,  it  was  found  that 
on  a  portion  of  the  west  side  of  the  lot  there  were  some 
bad  fissures  in  the  rock,  with  planes  of  cleavage  sloping 
toward  the  cellar.  It  was  feared  that  at  some  time  in 
the  future  the  softer  material  in  these  fissures  might 
gradually  wash  out,  allowing  a  bad  slide.  To  prevent 
any  such  danger  a  steel  and  concrete  toe  wall  was  built 
in  front  of  the  caissons,  securely  anchored  into  the 
rock  of  the  cellar  floor. 

This  wall  was  constructed  of  twenty-two  H-beams, 
24  in.  by  80  lb.,  reinforced  with  10  x  ?-in.  cover  plates, 
concreted  into  holes  in  the  rock  4i  ft.  below  the  finished 


FIG.  3.     BURIED  TIMBER  TAKEN  OUT  THROUGH  TRENCH 
The  trench  was  barkfllled  after  the  dork  cribbing  and  other 
old    timber    wtih    removed    and    the    caissons    started    above 
water  level. 

engine-room  floor,  the  tops  of  the  beams  being  held  by 
the  ba.sement  floor.  These  beams  are  nearly  30  ft. 
long.  They  were  fully  incased  in  concrete.  In  design- 
ing this  wall,  a  hydrostatic  pressure  of  7.5  lb.  per  square 
foot  was  assumed,  and  a  stress  of  18,000  lb.  per  square 
inch  was  allowed.  This  is  the  first  case  I  know  of 
where  the  rock  under  pneumatic  caissons  has  been  so 
braced. 

The  entire  construction,  including  the  caisson  sinking, 
blasting  out  3,000  cu.yd.  of  rock  in  the  cellar,  bracing 
and  erection,  was  carried  out  so  carefully  that  there 
were  very  few  accidents,  and  none  of  serious  kind. 

E.  L.  Young,  president  of  the  bank,  gave  this  work 
his  personal  attention,  assisted  by  .lames  E.  McKay. 
Alfred  C.  Bossom,  New  York,  was  the  architect  of  the 
building;  Arthur  Zimm  wa.s  general  manager  for  the 
architect.  ,Iohn  I^wr>',  Jr.,  was  general  contractor, 
with  George  A.  Davis  as  superintendent  in  charge. 
Daniel  Hughes  wa.s  the  superintendent  for  the  founda- 
tion sub-contractors,  Holbrook,  Cabot  &  Rollins.   Bigelow 
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FIG.   6.      STEEL  TOE-WALL.  AT 
WEST  SIDE 


&  Nichols  were  engineers  and  contractors  for  the  steel- 
work. All  these  parties  worked  harmoniously  and  well 
together,  which  insured  the  first-class  results  that  were 
obtained.  The  writer  was  retained  by  the  architect  as 
consulting  engineer. 


Jointed  Concrete  Pavement  in 
New  York  State 

New  Design  Calls  for  Separately  Reinforced  Slabs 

33  X  9  Ft,,  Separated  by  Submerged 

Steel  Plate  Joints 

AJOINTED-SLAB  construction  has  been  adopted  for 
concrete  roads  in  the  State  of  New  York.  The  new 
pavement  for  1922  is  an  18-ft.  slab,  with  a  submerged 
steel-plate  joint  down  the  middle  and  one  across  the  slab 
every  33  ft.,  and  a  wide  expansion  joint  at  least  every 
300  ft.  Heavy  reinforcement  particularly  of  corners 
and  edges  is  required.  With  a  richer  concrete,  these 
details  definitely  raise  the  quality  of  construction. 
Also,  with  two  thicknesses  of  slab  and  two  types  of 
reinforcement,  four  different  pavements  are  available  to 
meet  different  traffic  conditions.  Figs.  1,  2  and  3 
indicate  the  new  designs  in  all  essential  particulars. 
Division  longitudinally  of  the  pavement  slab  is  the 
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result  of  observation  of  recent  pavements  where  this 
separation  in  complete  or  partial  form  has  been  tried  out 
and  of  older  pavements  built  as  one  slab.  The  older 
concrete  pavements  show  the  principal  deterioration 
during  the  first  five  years  to  be  the  development  of  a 
zig-zag  longitudinal  crack.  On  the  contrary  two-strip 
slabs,  with  the  strips  not  more  than  10  ft.  wide,  show 
after  four  years  few  longitudinal  cracks.  In  a  similar 
way  observation  indicates  the  development  of  a  cross- 
crack  every  30  ft.  or  so.  The  theoiy  of  the  new  design 
is  to  forestall  the  longitudinal  and  transverse  cracks  by 
making  joints  in  the  slab,  one  down  thei  middle  and 
about  three  across  the  slab  in  eveiy  hundred  feet. 
These  joints  are  independent  of  the  bitumen  filled  joints 
put  in  to  take  up  expansion. 

A  steel  plate,  with  its  bottom  bent  out  at  right  angles 
to  form  a  flat  base,  as  shown  by  Fig.  3,  forms  the  joint. 
The  only  exception,  considering  expansion  joints  as  out 
of  count,  is  when  the  two  strips  of  slab  are  built 
separately  at  least  14  days  apart.    In  this  case  the  second 
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FIG.    2.      BORDER   REINFORCEMENT   OF  DEFORMED  BARS 

strip  of  slab  is  butted  up  against  the  hardened  edge  of 
the  first  strip  without  the  intei-vening  steel  plate.  The 
height  of  the  steel  plate  is  i  in.  less  than  the  thickness 
of  the  slab,  which  is  uniform  in  depth  and  6  or  7  in. 
thick  according  to  the  design.  All  joint  plates  are. 
therefore,  submerged  i  in.  below  the  pavement  surface. 
In  case  of  the  longitudinal  joint  a  groove  4  in.  wide  is 
formed  directly  over  the  joint  plate  and  deep  enough  to 
lay  bare  the  top  edge  of  the  plate.  At  the  transverse 
joints  the  slab  is  finished  continuously  over  the  joint 
plate. 

Great  exactness  is  exercised  in  the  construction  of 
the  joints.  The  plates  are  set  exactly  vertical  and 
exactly  to  height  and  are  firmly  pinned  to  the  subgrade 
as  indicated  by  the  illustrations.  To  keep  the  longi- 
tudinal plate  in  line  and  to  give  it  lateral  stiffness  and 
also  as  a  means  of  forming  the  groove,  a  cap-bar  con- 
structed as  shown  by  Fig.  3  is  fitted  onto  the  top  edge 
of  the  plate  and  when  the  concrete  has  set  is  lifted 
away.  At  transverse  joints  the  longitudinal  plate  is 
broken;  the  transverse  joints  are  formed  by  two  plates 
each  about  an  inch  shorter  than  half-width  of  the  slab. 
At  all  joint  intersections,  therefore,  there  is  a  complete 
break  in  the  plate  separators  in  both  directions.  Par- 
ticular effort  is  made  to  see  that  the  cross  joints  in 
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FIG.  3.  DETAIL,  OF  STEEL,  JOINT-PLATE  AND  GROOVE-CAP 

opposite  slab  strips  register  exactly,  for  any  offset  in  the 
joints  in  the  two  strips  results  in  cracking  as  indicated 
by  Fig.  4.  The  same  thing  happens  if  the  longitudinal 
plate  and  groove  fail  to  register.  This  groove  is 
finished  with  a  sidewalk  groover  and,  when  the  con- 
crete is  drj',  is  cleaned  and  filled  with  bitumen. 

Expansion  joints  are  distinct  from  the  crack-regulat- 
ing joint  system  described.  They  are  located  at  the  begin- 
ning and  ending  of  all  horizontal  and  vertical  curves, 
at  points  of  suspension  of  work  at  noon  and  night,  and 
at  other  intervals  not  exceeding  300  ft.  A  joint  width  of 
i  in.  for  each  100  ft.  of  slab  is  called  for;  or  a  IJ  in. 
joint  for  a  300-ft.  section.     A  pre-molded  bituminous 


FIG.  4.     CRACKS  CAUSED  BY  IirPROPER  JOINT -PLATE 
LOCATION 

When  the  two  joint!)  are  exactly  opposite  as  at  AB.  the  crack 
opens  up  squarelv  over  the  steel  plates  and  .straight  acros.K  the 
slab  as  intended  by  the  design.  A\'hrre  the  plate,  as  fD.  in  one 
slab  "breaks  joint"  widely  with  that  in  the  opposite  .slab  a  crack 
as  CE  continues  the  joint  across  the  opposite  slab.  In  th"  offset 
of  the  opposite  joint  plates  is  small,  such  as  might  follow  from 
careless  workmanship.  th<'  result  is  one  or  two  spalling  cracks  as 
shown  at  FG.  If  the  longitudinal  plate  and  groove  do  not  register. 
a.  spalling  crack  as  at  HJ  results. 

joint  filler  is  required.  Considering  a  300-ft.  section  of 
pavement  there  is  an  expansion  joint  at  each  end  and 
between  them  nine  crack-regulating  transverse  joints 
and  the  continuous  longitudinal  joint,  dividing  the  sec- 
tion into  twenty  separate  slabs. 

Partition  of  the  pavement  into  separate  slabs  is 
further  recognized  in  the  design  of  the  reinforcement. 
Two  types  of  reinforcement  are  contemplated  as  in- 
dicated in  Fig.  1  and  Fig.  2.  With  both  types  each 
33  x  9  ft.  slab  is  reinforced  as  an  independent  structure. 
The  reinforcement  is  not  continued  across  joints  nor  are 
dowels  employed.  With  me.sh  reinforcement  the  wires 
are  required  to  have  effective  areas  of  0.073  aq.in.  longi- 
tudinally and  of  0.029  sq.in.  transversely.  This  gives 
a  weight  of  reinforcement  of  63  lb.  per  square  and 
the  addition  of  the  U-bars  to  .strengthen  the  slab  comers 
increases  the  weight  to  about  ?  lb.  per  .sq.ft.  The  bar 
type  of  reinforcement  is  indicated  by  Fig.  2.  It  will  be 
noted  that  a  border  reinforcement  of  fairly  large  bars 
is  employed. 

Construction,  except  as  indicated  in  connection  with 
joints  and  reinforcement,  follows  onlinary  practice. 
A  1 :  H :  3  concrete  is  sought,  preferably  of  broken 
stone  aggregate.  The  joint  and  reinfonemcnt  design 
as  described  has  been  developed  by  the  rnginecrs  of  the 
department,  Fred  W.  Sarr,  first  deputy  cnmmiiwioncr. 


Progress  in  Water-Wheel  Design 

Reports  from  Manufacturers  Abstracted  by 
Hydraulic  Power  Committee  of  the  Na- 
tional Electric  Light  Association 

THE  principal  features  of  progress  made  during  the 
past  year  in  the  design  and  construction  of  water-wheels 
and  governors  are:  the  further  development  of  the  high 
speed  runner,  the  flaring  draft  tube,  the  further  application 
of  the  overhung  runner  to  the  reaction  turbine,  the  further 
development  of  the  governor  to  meet  operating  conditions 
and  the  special  requirements  of  remote  control  and  auto- 
matic plants;  and  the  further  refinement  of  structural  de- 
tails of  both  wheels  and  governors. 

The  development  of  larger  units  and  lower  heads  has 
increased  the  demand  for  wheels  of  high  specific  speed.  To 
meet  this  demand  the  unshrouded  or  propeller  type  of  runner 
is  rapidly  developing  in  various  forms.     Experience  so  far 
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FIG.   1.      RELATIVE  SIZE  OF  FRANCIS  AND 
PROPELLER  TYPE  RUNNERS 

has  well  established  the  advantages  for  low-head  work  of 
this  type  in  speed,  strength,  weight,  few  number  of  vanes, 
freedom  of  water  passages,  simplification  of  setting,  possi- 
bility of  using  coarser  racks  and,  on  account  of  the  low 
torqne  from  closed  gate  leakage,  its  suitability  for  remote 
control  and  automatic  plants.  Although  there  has  been 
among  manufacturers  a  decided  difference  of  opinion  as  to 
the  liability  of  pitting  with  this  type  of  runner,  the  Allis- 
Chalniers  Company's  experience  so  far  indicates  that  com- 
parative freedom  from  this  feature  can  be  obtained  by 
proper  attention  to  design. 

The  Hydraucone  (White)  and  spreading  (Moody)  forms 
of  draft  tube,  both  for  large  installations  and  for  low  heads, 
have  been  further  developed,  and  other  forms  of  straight, 
flaring  or  spreading  types  designed  to  utilize  both  the  whirl- 
ing and  axial  elements  of  runner  discharge  are  under  con- 
sideration. 

An  interesting  suggestion  has  been  made  (Taylor)  that 
where  future  progress  in  higher  specific  speeds  and  higher 
heads  may  require  the  submergence  of  the  nmner  below 
tailwater,  exrpRsivc  draft-tube  excavation  may  be  avoided 
by  inverting  the  setting  admitting  water  below  and  dis- 
charging upward  and  outward  over  a  circular  weir  and 
syphon  draft  tube.  Another  adaptation  of  setting  (Moody) 
to  compensate  for  excessive  rise  of  backwater  during  flood 
is  the  use  of  the  ejector  principle  in  bypassing  part  of  tlie 
flow  around  the  runner  into  the  draft  tube. 

The  development  in  governors  has  been  largely  to  better 
meet  operating  requirements.  Thrust  bearings  have  seen 
little  change. 

The  following  statements  have  been  submitted  by  various 
manufacturers. 

The  William  Cramp  &  Sons  Ship  &  Engine  Building  Cow 

I.  I*.  Morris  Department 
H'ah  Spffrl  Runnrr — The  demand  for  higher  ppeed  run- 
ners has  herome  more  insistent,  due  to  the  trend  for  large 
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size  units  under  moderate  or  low  heads.  Fig.  1  shows  two 
Francis  runners,  and  below  at  the  same  scale  a  propeller 
type.  A  comparison  of  these  runners,  which  develop  the 
same  power  at  a  given  head  but  at  speeds  corresponding  to 
their  specific  speeds,  shows  the  great  power  developed  by 
the  propeller  type  compared  to  its  dimensions.  Specific 
speeds  up  to  about  160  have  been  reached  with  this  type 
with  good  efficiency.  The  advantages  of  the  propeller  over 
the  Francis  runner  are:  (1)  Decreased  first  cost  of  de- 
velopment due  to  smaller  generator,  lighter  shaft,  lighter 
runner,  lighter  cranes,  etc.;   (2)  greater  strength  in  runner; 
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FIG.    2.      COMP.\RISON    BETWEE.N    FRANCIS    AND 
PROPELLER  TYPES 

(3)  non-clogging  operation  due  to  much  greater  clearance 
between  vanes;  (4)  replaceable  vanes;  (5)  less  danger  of 
corrosion  due  to  more  direct  water  passages  and  simpler 
vanes. 

In  Fig.  2  the  curves  of  specific  speed  plotted  against 
velocity  head  at  discharge  indicate  the  total  energy  dis- 
charged and  show  that  the  limit  as  to  specific  speed,  which 
was  being  closely  approached  by  the  Francis  design,  has 
been  for  the  present  eliminated.  The  curve  for  Francis 
runners  becomes  very  steep  after  a  specific  speed  of  80, 
whereas  with  the  propeller  type  much  higher  specific  speeds 
are  possible  at  relatively  low  outflow.  The  curves  beyond  a 
specific  speed  of  160  are  theoretical,  as  propeller  type  run- 
ners have  been  developed  only  to  about  this  speed. 

D?-a/f  Tubes — As  the  water  leaves  all  high-speed  runners 
as  a  whirling  mass,  and  a  curved  draft  tube  can  regain  only 
the  axial  component  of  the  velocity,  considerable  losses 
result  from  using  such  tubes  with  high-speed  runners.  To 
regain  efficiently  the  energy  discharged  the  following  re- 
quirements must  be  met:  (1)  The  axis  of  the  tube  should 
be  a  straight  line  coincident  with  the  axis  of  the  turbine.  (2) 
The  walls  should  be  surfaces  of  revolution  about  this  axis. 
(3)  The  areas  normal  to  the  axial  components  should 
grril  a;'v  enlarge  and  the  tube  spread  out  symmetrically 
fron  Lop  to  bottom,  resulting  in  gradual  deceleration  of 
both  axial  and  whirling  velocities. 

The  Moody  spreading  draft  tube  meets  all  these  require- 
ments. Such  tubes  are  not  only  desirable  for  high  specific 
speed  runners,  but  also  prevent  vibration  in  high  head 
plants  where  low  specific  speeds  are  used  as  a  whirling 
effect  is  present  at  part  gate  and  the  tube  recovers  this 
component  and  prevents  the  formation  of  the  eddies  and 
vortices  which  produce  vibration. 

Inverted  Turbine — The  lower  curves  of  Fig.  2  show  the 
possible  elevation  of  runners  with  respect  to  tailwater  for 
different  heads  and  specific  speeds.  The  elevation  is  gov- 
erned entirely  by  the  total  draft  head  and,  as  this  is  made 
up  of  both  height  above  tailwater  and  the  velocity  head  at 
discharge  of  the  runner,  it  is  evident  that  as  specific  speed 
increases  for  a  given  head  the  runner  must  be  lowered. 
Also  as  head  is  increased  for  a  given  speed  the  runner  must 
be  lowered.  Although  the  propeller  type  has  given  more 
margin,  the  time  will  come  when  for  higher  heads,  or  if 
developed  to  higher  speeds,  the  runner  must  be  located  close 
to  or  below  tailwater.  To  overcome  excessive  draft  tube 
excavation  and  permit  of  ihspection  without  stoplogs  in  the 
mouth  of  the  tube,  H.  B.  Taylor,  of  the  Cramp  Compnay, 
has  suggested  inverting  the  turbine,  admitting  the  water 


below  and  discharging  it  vertically  upward.  Fig.  3  shows 
an  arrangement  of  inverted  turbines  with  a  circular  weir 
and  syphonic  discharge,  which  permits  of  easy  inspection 
by  pumping. 

Ejector  Turbine  —  The  Moody  Ejector  Turbine  makes 
provision  for  admitting  water  from  the  casing  directly  into 
the  draft  tube  below  the  runner.  In  times  of  flood  and 
high  backwater  this  high  velocity  by-passed  water  is  used 
to  increase  the  draft  head  and  tends  to  maintain  the  power. 

Mechanical  Details. —  (1)  Sectiona!  spiral  casing.  To  pre- 
vent leakage  in  radial  flanges  of  large  volute  casings  under 
high  heads,  H.  B.  Taylor  has  designed  a  special  casing  in 
which  the  separate  speed  ring  is  eliminated  and  the  speed 
ring  vanes  are  cast  in  radial  sections  with  longitudinal 
flanges  for  bolting  to  casing  proper.  This  enables  radila 
flange  bolting  to  be  carried  into  the  throat  and  prevents 
leaking.  The  design  is  used  on  the  5.5,000-hp.  units  now 
under  construction  for  the  Queenston-Chippawa  Develop- 
ment. 

(2)  Labyrinth  Seals  for  Runner.  Labyrinth  seals  giv- 
ing six  seals  for  leakage  past  the  runner  in  high  head  units 
have  been  developed.  These  not  only  decrease  leakage,  but 
wear  also. 

(3)  Disc  Guide  Vane.  To  prevent  leakage  between  guide 
vanes  and  distributor  plates,  the  Overn  disc  vane  utilizes 
discs  cast  at  junction  of  vane  and  stems,  which  discs  are 
set  flush  in  distributor  plates  and  effectually  prevent  flow 
above  or  below  the  vane. 

(4)  Operating  Gear.  A  new  type  of  operating  gear  has 
been  designed  by  F.  H.  Rogers,  in  which  the  lever  attached 
to  the  guide  vane  is  offset  from  its  usual  radial  position 
and,  as  the  vane  closes,  turns  further  away  from  radial 


FIG.  3.    PROPOSED  INVERTED  TURBINE  IN  POWER  HOUSE 
Devised  by  H.   B.  Taylor.     Note  that  the  wheel  has  a  cir- 
cular weir  and  siphonic  discharge. 

position.  By  using  links  in  compression  a  toggle  action  is 
obtained  which  gives  the  desirable  features  of  (1)  greater 
angular  turn  of  vane  at  large  loads  than  at  small  loads 
and  (2)  maximum  torque  on  vane  in  closed  position,  result- 
ing in  improved  speed  regulations.  A  shearing  section  in 
the  links  gives  protection  against  injury  due  to  a  block 
vane. 

(5)  Lubrication  of  Internal  Parts.  For  lubricating  high 
head  units  H.  B.  Taylor  has  developed  a  large  pneumatic- 
ally operated  grease  gun  with  piping  to  guide  vane  bear- 
ings, etc.,  which  insures  sufficient  pressures  to  force  grease 
in  against  the  head,  which  is  difficult  and  slow  with  hand- 
operated  cups. 

AUis-Chalmers  Manufacturing  Co. 

High  Speed  Runner  Development— The  operating  data  on 
Allis-Chalmers  high-speed  runner  installations  now  avail- 
able cover  five  years  and  thirty-four  commercial  installa- 
tions. Runners  range  in  discharge  capacities  up  to  those 
comparable  with  the  Keokuk  units,  in  size  up  to  a  diameter 
of  13  ft.,  in  installed  capacity  up  to  a  plant  horsepower  ot 
over  8,000,  in  heads  up  to  35  ft.,  and  in  speed  up  to  SfiW 
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revolutions.  Complete  test  data  have  been  obtained  up  to 
heads  of  55  ft.,  and  for  draft  heads  up  to  20  ft.  Informa- 
tion on  pitting  under  heads  considerable  enough  to  warrant 
looking  for  such  effect  is  available  over  a  period  of  opera- 
tion up  to  four  years. 

Based  on  all  data  available,  it  is  the  present  opinion  of 
the  Allis-Chalmers  Co.  that  specific  speeds  in  excess  of  150 
English  System  should  not  be  utilized  for  heads  greater 
than  30  ft. 

Although  a  greater  tendency  toward  pitting  exists  than 
with  reaction  turbines,  there  has  been  no  case  sufficiently 
extensive  to  warrant  any  fears  but  that  this  feature  can 
be  taken  care  of  in  perfecting  design. 

Efficiencies  have  steadily  increased  from  initiel  figure  of 
86.95  at  Holyoke  in  1916,  several  per  rent  naving  been 
gained  in  improved  design  of  runner  and  particularly 
through  axial  flow  gruide  case  settings.  Specific  speeds  up 
to  240  have  been  reached  with  commercial  efficiencies. 

Regulation  has  shown  no  results  at  variance  with  those 
obtainable  with  reaction  runners. 

The  non-clogging  feature  which  permits  wide  rack  spac- 
ing reduces  not  only  the  first  cost  of  racks,  but  greatly 
lessens  the  necessity  and  cost  of  racking.  This  feature  has 
proved  of  value  in  automatic  plants. 

The  Wellman-Seaver-Morgan  Co. 

There  have  been  no  radical  departures  in  turbine  design 
during  the  last  year,  but  rather  perfecting  and  improving 
of  mechanical  details.  A  tendency  is  noted  for  some  power 
companies  to  revert  to  oil  bearings  with  babbitt  linings  for 
vertical  shafts  where  there  is  sand  in  the  water,  special  oil 
catchers  and  seals  being  necessary  to  prevent  loss  of  oil. 
New  breaking  links  and  gate  pins  have  been  designed,  and 
special  study  given  runner  seals  to  prevent  leakage  on  high 
heads.  Methods  of  heating  gates  to  prevent  ice  clogging 
have  been  applied.  Remote  control  for  governors  has  been 
developed  to  a  high  degree. 

For  low  head  open  flume  turbines  improveme*'  t  in  part 
gate  efficiency  and  reduction  of  cost  without  losing  heavy, 
rigid  construction  have  been  given  much  attention. 

Draft  tube  design  is  being  still  further  investigated. 

The  Pelton  Waterwheel  Co. 

There  have  been  no  improvements  of  special  importance 
in  impulse  wheel  design  during  the  past  year  and,  as  far 
as  known  to  us,  no  notable  installations  other  than  the  one 
25,000-hp.  double-overhung  Pelton  wheel,  installed  at  the 
Big  Creek  Power  House  No.  2  for  the  Southern  California 
Edison  Company.  This  unit  is  of  the  auxiliary  relief 
needle  regulating  type  with  speed  regulating  governor 
servo-motor  mounted  directly  on  the  rear  end  of  the  power 
needle  stem. 

This  year  has  seen  the  starting  of  die  Kern  River  No.  3 
Plant  of  the  Southern  California  Edison  Co.,  which  con- 
tains two  vertical  Pelton  reaction  turbines,  each  developing 
25,000  hp.  operating  under  a  head  as  high  at  times  as  810 
ft.  This  operating  head  establishes  a  world's  record  as  far 
as  known,  and  there  are  many  features  of  special  design 
that  are  worthy  of  mention.  (1)  The  automatic  equaliza- 
tion of  pressure  on  the  upper  and  lower  sides  of  the  tur- 
bine runner.  (2)  The  automatic  supply  of  cooling  water 
to  the  shaft  .stuffing-box.  (3)  The  automatic  drain  of 
seepage  from  top  of  casing.  (I)  The  automatic  continu- 
ance of  oil  pump  operation  by  water-wheel  drive,  in  the 
event  of  failure  of  electric  motor  .service.  (5)  The  auto- 
matic sharing  of  the  available  water  supply  by  th<'  two  tur- 
bines during  periods  of  low  water.  Water  not  required  by 
one  unit  is  automatically  transferred  to  the  other,  which 
acts  as  a  block  load  carrier.  (6)  The  automatic  adjustment 
of  water  consumption  to  conform  to  the  available  flow.  The 
two  turbines  will  not  only  automatically  uso  what  there  is, 
but  in  addition  use  it  constantly  and  without,  loss  over  the 
spillway  during  times  of  governor  movement  for  speed  and 
load  regulation. 

We  have  made  important  progress  in  the  design  of  large 
horizontal  reaction  turbine  units  with  overhung  runners 
during  the  last  year.  The  overhung  type  of  horizontal  tur- 
bine unit  results  in  great  simplification,  as  the  entire  equip- 


ment of  generator  and  turbine  may  be  mounted  in  two 
bearings,  the  thrust  collar  being  combined  with  the  out- 
board bearing.  Economy  of  floor  space  and  maximum  ac- 
cessibility are  the  direct  result  of  this  construction.  We 
have  during  the  past  year  completed  several  large  hori- 
zontal units  of  this  type,  varying  from  12,000  to  20,000 
hp.  each. 

Is  Cost  of  Treating  Ties  Capital 
or  Maintenance  Charge? 

Two'Engineers  Advocate  Opposite  Methods — ^What 

Is  a  "Betterment" — Changes  in  I.  C.  C. 

Accounting  Rule  Urged 

AN  ECONOMIC  question  in  railway  valuation  and  ac- 
7v  counting  is  the  method  of  charging  the  excess  coat 
of  ties  due  to  preservative  treatment.  Opinions  differ 
as  to  whether  this  item  should  be  charged  to  capital 
account  or  to  maintenance.  A  paper  advocating  the 
latter  method  was  presented  at  the  recent  annual  meet- 
ing of  the  American  Wood  Preservers  Association  by 
Earl  Stimson,  chief  engineer  of  maintenance-of-way, 
Baltimore  &  Ohio  R.R.  Since  then  an  article  presenting 
the  opposite  or  capital  side  of  the  case  has  been  sub- 
mitted by  F.  S.  Schwinn,  chief  engineer  of  the  Interna- 
tional &  Great  Northern  Ry.  For  the  benefit  of 
engineers  engaged  in  maintenance  and  valuation  work 
abstracts  are  given  below  of  both  of  these  papers.  It  is 
to  be  noted  that  under  the  present  accounting  system 
prescribed  by  the  Interstate  Commerce  Commission  this 
cost  is  chargeable  to  maintenance.  Further,  a  treated 
tie  substituted  for  an  untreated  tic  is  not  considered  to 
constitute  a  "betterment,"  although  a  metal  tie  thus 
substituted  would  be  a  "betterment."  It  is  Mr. 
Schwinn's  argument  that  this  accounting  feature  should 
be  changed.  

Tie  Treatment  is  Maintenance  Charge 

By  Earl  Stimson 

Chief  Engineer  of  Maintenance- :  B.  &  O.  R.R. 

Funds  to  pay  the  cost  of  treating  ties  may  be  obtained 
from  money  earned  or  from  money  borrowed.  Which  way 
is  the  more  desirable  depends  on  the  degree  of  prosperity 
of  the  railroad.  If  the  earnings  are  large,  it  is  desirable 
to  put  a  portion  back  into  the  property,  and  in  what  better 
way  than  to  invest  in  treatment  for  prolonging  the  life  of 
ties.  If  the  earnings  are  low,  resort  to  capitalizing  of 
the  excess  cost  of  the  ties  due  to  the  treatment  would  be  a 
means  of  meeting  the  expense. 

While  no  specific  mention  is  made  of  treated  ties  in  the 
Interstate  Commerce  Commission's  classification  of  expenses 
it  is  evident  that  the  Commission  docs  not  consider  the 
treatment  of  ties  a  "bcttoiTnent,"  which  it  <l(i,'inea  as  fol- 
lows: "Betterments  are  improvements  of  existing  facilities 
through  the  substitution  of  superior  parts  for  inferior  parts 
retired,  such  as  the  substitution  of  steel-tired  wheels  for  cast 
wheels  under  equipment,  the  application  of  heavier  rail  in 
tracks,- and  the  strengthening  of  bridges  by  the  substitution 
of  heavier  members.  The  cost  chargeable  to  the  accounts 
of  this  classification  is  the  excess  cost  of  the  new  pnrts  over 
the  cost  of  current  prices  of  new  parts  of  the  kind  retired." 

Since  the  substitution  of  a  nic'tni  tie  for  a  wood  tic  is 
allowed  as  a  l)etterment  (or  the  substitution  of  a  superior 
part  for  an  inferior  part)  it  may  be  nrgueil  that  ii  ticiitnl 
tie  is  superior  to  the  untreated  tie,  as  far  as  its  life  is  meas- 
ured by  resistance  to  decay.  On  the  other  hand  tlu'  metal 
tie  is  unquestionably  a  substitution  of  a  superior  part,  as 
the  tic  is  made  of  mdically  difTcrent  and  structurally 
superior  mat*»rial. 

The  CommisRlon  evidently  considers  all  wood  lies  the 
same,  whether  of  soft  or  hard  wood  and  whether  untreated 
or  treatc-d.     A  wood  tie  is  no  brtler  structurally  after  treat- 
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nient.  It  will  carry  no  greater  load  and  will  not  better 
hold  the  spikes.  Under  severe  usage  it  will  no  better  resist 
rail  and  spike  cutting  and  other  forms  of  mechanical  wear, 
unless  it  is  specially  protected  with  tie-plates  and  screw- 
spikes  at  considerable  additional  expense.  Under  very 
severe  usage  the  treated  tie  is  destroyed  as  quickly  as  the 
untreated  tie.  The  increase  in  the  life  of  the  treated  tie 
is  the  only  point  upon  which  its  superiority  can  be  based 
But  the  same  point  might  be  raised  in  favor  of  white-oak 
or  long-leaf  yellow-pine  substituted  for  red-oak  or  short- 
leaf  pine. 

There  are  many  kinds  of  treatment,  varying  widely  in 
cost  and  effectiveness.  Their  effectiveness  is  not  always 
in  direct  ratio  to  the  cost  and  it  varies  with  the  different 
kinds  of  wood.  It  is  difficult  after  a  few  years  to  identify 
a  tie  as  treated  or  untreated,  or  to  identify  the  process  of 
treatment,  unless  an  elaborate  record  and  method  of  mark- 
ing for  identification  be  initiated.  Without  such  record 
it  would  be  impossible  to  accurately  separate  the  charges. 
The  rapid  rise  in  price  of  timber  has  increased  the  price 
of  the  tie  in  much  greater  proportion  than  the  cost  of 
treatment  has  increased.  Less  expensive  treatments  that 
have  been  found  adequate  are  being  used  more  and  more 
in  place  of  more  expensive  treatments.  The  result  has  been 
that  the  ratio  of  cost  of  treatment  to  price  of  the  tie  has 
greatly  decreased,  not  only  making  the  treatment  show 
great  economies  but  also  reducing  the  proportion  the  excess 
cost  of  treatment  bears  to  the  total  cost  of  the  treated  tie. 
This  should  in  itself  stimulate  the  use  of  treated  ties  and 
not  necessitate  resorting  to  the  doubtful  expedient  of 
capitalizing. 

The  steady  increase  of  the  use  of  treated  ties  until  now 
a  large  percentage  of  ties  used  are  treated,  rather  nullifies 
the  idea  that  the  present  method  of  charging  the  cost  of 
treatment  to  maintenance  is  preventing  a  more  liberal  use 
of  treated  ties.  Nor  does  it  appear  that  charging  to  "invest- 
ment in  road"  (that  is,  capitalizing)  the  excess  cost  of  the 
metal  tie  has  brought  about  the  extensive  use  of  that  tie 
or  made  it  even  a  competitor  of  the  treated  tie. 

The  writer  has  treated  this  subject  from  the  standpoint 
of  the  maintenance  engineer.  He  has  taken  into  his  main- 
tenance costs  the  expense  of  treating  some  12,000,000  ties 
and  is  reaping  the  benefits  of  the  price  paid.  He  is  not  and 
will  not  be  compelled  to  continually  give  up  some  portion  of 
those  benefits  in  payment  of  interest  charges,  or  in  other 
words  to  pay  tribute  to  capitalizing.  He  favors  the  pres- 
ent practice  of  charging  the  cost  of  treating  ties  to  main- 
tenance. 


Tie  Treatment  is  Capital  Charge 

By  F.  S.  Schwinn 

Chief  Engineer,  International  &  Great  Northern  Ry. 

The  railway  maintenance  engineer  can  no  longer  limit 
his  horizon  in  considering  repairs  and  renewals  necessary 
for  the  property  in  his  charge,  but  must  include  the  view- 
points of  the  financier,  the  executive  and  the  accountant. 
The  primary  need  of  a  railroad  is  to  earn  money  for 
operating  expenses,  fixed  charges,  improvements  and  rea- 
sonable return  on  its  securities.  The  lack  of  sufficient 
earnings  for  all  of  these  requirements  is  first  felt  by  the 
maintenance  departments.  Still,  some  of  those  most  vitally 
interested  advocate  the  charging  into  operating  expense 
of  amounts  representing  improvements  to  their  property, 
including  the  charging  of  the  cost  of  treating  ties  to 
maintenance. 

It  is  true  that  the  classification  of  investment  in  road 
and  equipment  as  prescribed  by  the  Interstate  Commerce 
Commission  does  not  permit  a  charge  of  investment  cover- 
ing the  cost  of  treating  a  tie  used  to  replace  an  untreated 
tie.  We  are  led  to  infer  that  the  excess  cost  of  metal  ties 
over  the  current  price  of  wood  ties  removed  is  the  only 
betterment  that  can  be  obtained  in  a  tie  system.  Are  we 
to  believe  that  a  treated  tie  is  no  better  than  an  un- 
treated tie? 

Treated  ties  have  proved  superior  to  untreated  ties  in 
overcoming  decay.  Their  use  results  in  economies  of  opera- 
tion probably  even  gredter  than  those  secured  from  the 
application  of  heavier  rails,  ballasting  of  tracks,  reduction 
of  gi-ades  or   the  development  of  terminal   facilities.     The 


treatment  of  ties  ordinarily  will  double  their  life  and  in 
that  way  will  reduce  operating  expenses.  Can  it  be  that 
this  is  not  an  improvement,  or  a  betterment  of  the  prop- 
erty under  a  proper  definition  of  the  word? 

In  its  railway  valuation  work  the  Valuation  Bureau  of 
the  Interstate  Commerce  Commission  has  not  valued  the 
untreated  tie  as  highly  as  the  treated  tie  because  it  recog- 
nizes the  difference  in  worth.  There  would  have  been  very 
strenuous  objections  from  the  carriers  if  the  Bureau  had 
done  otherwise.  But  under  the  Commission's  valuation 
order  No.  3  a  carrier  which  may  have  used  one  million 
treated  ties  to  replace  untreated  ties  since  its  valuation 
date,  at  an  increased  cost  over  the  cost  to  replace  in  kind 
conservatively  averaging  50c.  per  tie,  cannot  capitalize  this 
$500,000  improvement  but  must  charge  its  value  into  the 
operating  accounts.  Should  not  the  Commission  amend  the 
present  accounting  rules  as  affecting  treated  ties?  By  so 
doing,  it  would  not  only  allow  the  carriers  to  earn  a  larger 
net  operating  income  but  would  materially  decrease  their 
operating  expenses,  which  decrease  would  finally  be  reflected 
in  lowered  rates. 

It  has  been  suggested  that  it  would  not  be  practical  to 
keep  accurate  account  of  treated  ties.  This  can  be  done 
very  simply  by  use  of  a  marker  so  that  treated  and 
untreated  ties  can  be  identified  and  classified  when  retired. 
Variations  in  cost  and  effectiveness  of  treatment  cannot  be 
used  as  an  argument  against  charging  the  increased  cost 
due  to  treatment  to  capital  account.  The  cost  of  the  same 
kind  and  size  of  untreated  ties  varies  in  different  portions 
of  the  country  and  the  Valuation  Bureau  did  not  argue 
that  a  flat  price  should  be  used  for  each  size  and  kind  of 
tie,  regardless  of  local  conditions  entering  into  its  cost. 
Neither  can  the  increasing  ratio  of  the  cost  of  the  timber 
to  the  cost  of  treatment  have  any  bearing  upon  the  prin- 
ciple involved.  The  treated  tie  will  always  cost  more  than 
the  untreated,  and  the  excess  cost  due  to  treatment  will 
always  be  an  appreciable  amount. 

More  general  treatment  of  hardwood  as  well  as  softwood 
ties  ia  being  strongly  advocated,  and  it  will  not  be  many 
years  before  practically  all  ties  will  have  to  be  treated  as 
an  economic  necessity.  It  is  this  necessity  which  has  caused 
carriers  to  attempt,  through  treatment,  to  increase  the  tie 
life  from  75  to  100  per  cent,  regardless  of  how  the  cost  was 
accounted  for.  But  can  they  be  expected  to  continue  this 
practice  when  the  accounting  classification  throws  the 
expense  into  operating  accounts  and  the  Transportation 
Act  limits  their  income?  It  is  essential  to  the  continued 
use  of  treated  ties  in  annually  increasing  quantities,  that 
the  excess  cost  be  properly  accounted  for  as  a  betterment 
and  that  inconsistencies  in  the  classification  of  investment 
in  road  and  equipment  be  removed. 


Indianapolis  Uses  Old  Asphalt  for  Patches 

Indianapolis  this  year  is  utilizing  old  sheet  asphalt 
for  making  patches.  The  following  details  regarding 
the  methods,  which  are  not  new  but  are  being  used  for 
the  first  time  in  the  Indiana  capital  this  season,  have 
been  supplied  by  J.  L.  Elliott,  city  civil  engineer: 

"The  old  material  when  removed  from  the  street,  if 
still  in  'live'  condition,  that  is  containing  enough  oil, 
is  placed  in  a  suitable  kettle,  after  having  been  broken 
up,  and  boiled  in  just  enough  water  to  soften  to  a 
point  where  it  may  be  used.  The  mi.Kture  is  boiled  long 
enough  to  drive  off  all  the  water,  which  sometimes 
requires  only  one-half  to  three-quarters  of  an  hour. 
The  remaining  plastic  mass  is  tamped  back  in  the  patch 
after  the  base  and  sides  of  the  old  pavement  have  been 
properly  painted. 

"Some  of  the  patches  made  this  winter  have  ironed 
out  until  at  the  present  time  it  is  hard  to  distinguish 
them  from  the  original  street.  With  the  present  meth- 
ods we  are  employing,  I  have  not  recommended  this 
-type  of  work  for  more  than  small  patch  work  but  believe 
that  with  a  little  development  it  will  be  possible  to  do 
a  great  deal  of  the  asphalt  patchin'i  by  this  method, 
and  thus  leave  the  present  hot  asphalt  plant  free  to 
do  larger  work." 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Developing  Agricultural  Engineering 

Sir — The  editorial  in  Engineering  Neirs-Record  of  May 
11,  entitled  "Possibilities  in  Rural  Engineering"  is  much 
appreciated  by  one  who  has  been  interested  in  the  develop- 
ment of  agricultural  engineering  for  some  17  years.  It 
appears  to  me  that  your  observations  are  sound  and  that 
the  engineering  profession  has  a  splendid  opportunity  to 
be  of  service  to  the  industry  of  agriculture. 

Those  of  us  who  are  vitally  interested  in  the  development 
of  this  new  profession  would  like  to  secure  a  common 
recognition  of  the  term  "agricultural  engineering."  Perhaps 
there  is  little  choice  between  the  names  agricultural  engi- 
neering, rural  engineering  and  even  farm  engineering,  but 
since  the  majority  have  decided  that  agricultural  engineer- 
ing is  the  best  term  we  would  like  to  have  it  generally 
recognized.  Like  mining  engineering,  agricultural  engineer- 
ing is  the  engineering  identified  with  an  industry.  Any- 
thing that  you  may  contribute  in  this  direction  will  be 
appreciated.  The  work  in  the  Bureau  of  Public  Roads  is 
now  styled  "Agricultural  Engineering." 

It  may  be  of  interest  to  you  to  know  that  we  have  had 
for  some  time  at  Iowa  State  College  a  full  four-year 
professional  course  in  agricultural  engineering.  This  has 
the  same  general  foundation  as  other  engineering  courses 
but  includes  enough  agriculture  to  secure  an  appreciation 
and  sympathy  for  agriculture  and  considerable  specializa- 
tion in  agricultural  engineering  subjects.  We  have 
graduated  to  date  122  men  and  are  proud  of  their  records. 
We  have  found,  however,  that  the  best  positions  are  not 
as  independent  practising  engineers  but  rather  as  service 
engfineers  for  some  kind  of  an  organization. 

J.  B.  Davidson, 
Professor  of  Agricultural  Engineering, 

Iowa  State  College. 
Ames,  Iowa,  May  16. 


Wide  Tires  Not  an  Effective  Remedy 
for  Excessive  Vehicle  Loads 

Sir — Readers  of  current  literature  on  highways  and  high- 
way transportation  still  meet  with  the  assumption,  stated 
or  implied,  that  the  effecta  of  excessive  wheel  loading  of 
power  trucks  may  be  obviated  by  increasing  the  width  of 
fires  somewhat  in  the  same  ratio  as  the  loads.  It  appears 
tn  be  not  generally  recognized  that  even  if  true  with  regard 
to  the  road  surface — which  in  practice  it  usually  is  not — 
it  is  not  true  with  reference  to  the  foundation  and  is  par- 
ticularly erroneous  with  reference  to  the  subfoundation 
(subgrade).  Experience  is  teaching  us  that  no  small  part 
of  the  failures  of  our  improved  roads  chargeable  to  cx- 
'•■ssive  wheel  loads  are  due  to  the  yielding  of  the  sub- 
!''>undation  under  pavements,  depending  largely  upon  its 
upport. 

The  function  of  the  i/avcment  proper — the  wearing  sur- 
face and  the  foundation — is' not  only  to  resist  the  wear  and 
tear  of  travel,  but  to  transmit  to  and  distribute  the  load- 
weight  over  a  sufficient  area  of  subgrade  to  carry  it  without 
such  deformation  as  may  deprive  the  overlying  pavement 
of  support,  and  thus  cause  its  breaking  down  and  failure. 

The  laws  governing  the  transmission  and  distribution  of 
force  or  weight  through  different  matorinls  is-  not  yet  well 
understood  or  defined.  It  is  commonly  ronsiderod  that  the 
angle  of  spread  of  force  paDsing  through  various  substances 
i«  45  deg. ;  but  in  the  case  of  pavement  aurfnrcs  and  con- 
crete foundations  it  may  not  exceed  30  deg.    Assuming  this 


as  a  fair  average  the  distribution  of  pressure  to  a  subgrade 
from  a  6-in.  tire  over  a  prism  or  cross-section  at  right 
angles  to  the  path  of  a  truck  wheel,  through  a  pavement 
having  a  2-in.  bituminous  wearing  surface  and  a  6-in.  con- 
crete foundation,  will  be  as  shown  in  the  attached  sketch, 
over  a  width  of  14  in.  If  a  9-in.  tire  be  substituted  the  dis- 
tribution on  the  subgrade  will  be  over  a  width  of  only  17 
in.  Thus,  while  the  9-in.  tire  increases  (theoretically)  the 
bearing  area  on  the  surface  50  per  cent,  it  increases  that 
on  the  subgrade  only  21.4  per  cent.  It  may  be  claimed  that 
the  bearing  area  should  be  considered  and  figured  as  cir- 
cular rather  than  cross-sectional,  but  even  in  that  case 
while  the  substitution  of  the  9-in.  tire  would  increase  the 
surface  bearing  area  12.2  per  cent  if  would  increase  that 
of  the  subgrade  only  47  per  cent. 

Furthermore,  increase  of  width  of  hard-rubber  tires  may 
not,  and  usually  does  not,  result  in  an  equal  increase  of 
bearing  area  even  on  the 
fiurface  of  the  pavement. 
The  circular  contour  of  the 
surface  of  new  pavements 
with  the  ordinary  amount 
of  crowTi  causes  the  pres- 
sure from  wide  tires  to  be 
more  or  less  concenti-ated 
along  the  inner  edge  of  the 
wheel  track.  This  is  par- 
ticularly the  case  where 
unusually  high  crowns  are 
permitted  in  the  utilization 
of  old  macadam  roads  or  other  old  paved  surfaces,  as  founda- 
tion for  the  new  pavement.  As  a  result  the  whole  width 
of  a  wide  tire  may  not  be  eflTective  in  distributing  the 
weight.  Tests  made  by  me  many  years  ago  by  the  use  of 
carbon  paper  under  the  wheels  of  a  loaded  truck  with 
steel  tires  4  in.  wide,  over  comparatively  new  and  hard 
sheet-asphalt  pavement  crowned  one-sixtieth  of  its  width, 
showed  that  the  effective  bearing  contact  between  the  wheel 
and  road  surface  did  not  average  a  strip  more  than  3  in. 
wide.  Also,  it  is  to  be  con.sidered  that  pavement  surfaces, 
after  a  few  year's  wear,  became  more  or  less  uneven  or 
bumpy,  so  that  the  whole  wheel  load  may  be  concentrated 
upon  a  very  small  area  regardless  of  the  width  of  tire. 

A  consideration  of  these  facts  seems  to  disprove  that  ap- 
parently generally  accepted  proposition  that  widening  the 
tires  is  an  effective  remedy  for  excessive  loading  or  weak 
pavements.  S.  Whinery, 

New  York  City,  May  3.  Civil  Engineer. 
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Early  Studies  of  the  Hydraulic  Jump 

Sir — I  read  with  a  great  deal  of  interest  Mr.  Ewald's  dis- 
cussion, in  your  issue  of  May  4,  p.  748,  of  the  priority  of 
his  first  experiments  on  the  absorption  of  energy  in  the 
jump.  I  had  occasion  to  review  his  1914  report  in  the  office 
of  John  R.  Freeman. 

Such  studies  were  by  no  means  new  to  Mr.  Freeman's 
office  at  that  time.  The  phenomenon  first  aroused  his  in- 
terest during  the  consti-uction  of  the  Wachusett  Dam, 
twenty-two  years  ago,  and  the  principle  of  its  absorption  of 
energy  was  frequently  used  thereafter,  for  example,  in 
studies  for  the  Mississippi  River  Power  Co.  at  Keokuk  and 
in  the  design  of  the  high  spillway  dam  at  Holtcr,  Mont.,  in 
1910. 

There  arc  recorded  a  number  of  early  experiments  to  de- 
termine the  height  of  the  jump  but  most  of  them  are  con- 
fined to  relatively  small  heights  and  do  not  cover  a  wide 
enough  range.  Vox  example  they  do  not  include  such  a 
condition  as  would  exist  at  the  too  of  a  high  spillway.  Two 
notable  exceptions,  both  in  1914,  and  undoubtedly  there 
are  others,  are  those  of  Prof.  A.  H.  Gibson  of  Dundee. 
Scotland,  and  those  reported  by  Mr.  Ewald. 

The  two  experiments  were  of  a  different  nature,  however. 
Those  of  Professor  Gibson  were  made  in  a  smooth  rectangu- 
lar channel  with  the  idea  of  a  careful  theoretical  analysis  of 
the  general  phenomenon.     His  results  are  plotted  on  the 
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FORMULAS  FOR  THE  HYDRAULIC  JUMP  PLOTTED 

accompanying  chart  and  show  remarkable  agreement  with 
the  jump  formula  over  a  wide  range. 

Mr.  Ewald's  tests  were  of  a  much  more  practical  nature 
with  the  definite  purpose  of  studying  conditions  below  a 
model  of  the  high  arched  spillway  of  the  proposed  Cheoah 
Dam.  As  such  they  were  very  valuable  and  deserve  much 
credit.  It  is  unfortunate  that  there  are  not  more  experi- 
ments of  this  sort.  However,  they  are  not  so  valuable  in 
helping  to  determine  the  correct  formula  for  the  jump. 

The  formula  given  in  Mr.  Ewald's  letter,  which,  after 
correcting  an  obvious  typographical  error,  is 


is  known  to  be  incorrect.  The  errors  in  its  deduction  were 
first  pointed  out  in  my  paper  on  the  subject  before  the 
American  Society  of  Civil  Engineers  in  1915.  Several 
analyses  of  the  absorption  of  energy  in  the  jump  have  been 
made,  by  Messrs.  R.  D.  Johnson,  B.  F.  Groat  and  others,  all 
agreeing  that  the  original  Unwin  Formula,  found  in  En- 
cyclopedia Brittanica,  is  correct. 

I  have  plotted  this  formula  on  the  accompanying  chart, 
using  the  co-ordinates 

X  and  — = 
d^  ygd, 

I  have  often  found  it  very  convenient  to  use  a  much  simpler 
formula  which  is  a  close  enough  approximation. 


Vil/di 


-  0.45  d, 


for  low  heads,  as  in  flume  and  conduit  discharge,  and 


dj  = 


ViT    di 
I 


for  a  wide  range  of  higl;  heads. 
Boston,  Mass.. 
May  12. 


Karl  R.  Kennison. 


Do  Designers  Use  Diagrams? 

Sir — In  answer  to  your  editorial  inquiry  of  May  11th, 
"Do  Designers  Use  Diagrams,"  the  following  discussion  may 
be  of  interest. 

UntQ  a  comparatively  few  years  ago,  the  textbooks  on 
reinforced-concrete  design  contained  very  few  diagrams  to 
assist  the  designer.  The  use  of  tables  may  have  been  an 
outgrowth  of  the  practice  in  structural  steel  design  but 
in  any  case  the  designers  became  accustomed  to  their  use 
and  in  some  cases  have  been  slow  to  change  their  habits. 

At  the  present  time  most  designers  use  both  diagrams 
and  tables  but  use  them  to  a  varying  degree.  The  lack 
of  unifoi-mity  is  in  part  due  to  the  variety  of  stresses  and 
other  regulations  in  use  which  make  the  preparation  of  a 
satisfactory  set  of  tables  and  diagrams  for  general  use 
very  difficult.  Many  diagrams  are  constructed  according 
to  local  practice  and  would  have  to  be  altered  for  use  in 
another  location.  Most  offices  have  constructed  such  special 
diagrams  which  could  not  be  used  generally  but  might 
furnish  valuable  suggestions  for  the  preparation  of  dia- 
grams in  other  offices. 

Every  year  there  are  a  large  number  of  men  entering 
the  field  who  are  open  minded  and  will  use  tables  and 
diagrams  prepared  by  others  if  they  are  satisfied  with 
their  simplicity  and  accuracy. 

Tables  and  diagrams  should  be  as  cornprehensive  as 
possible  without  losing  ease  of  application  or  hampering 
the  designer  in  any  way  in  the  choice  of  sections  or  sizes. 
The  completeness  of  the  results  obtained  from  a  single 
diagram  or  table  is  also  limited  by  the  large  number  of 
variables  encountered  and  the  desirability  of  permitting  a 
check  on  each  operation.  For  example  a  table  may  well 
be  prepared  to  give  the  total  safe  load  on  columns  of 
desirable  size  and  reinforcement  but  a  table  cannot  well 
give  the  safe  load  on  beams  of  concrete  without  placing 
undesiraible  limitations  on  the  designer.  In  the  latter 
case,  there  are  too  many  variables  to  be  handled  in  one 
operation  and  the  problem  is  best  solved  by  a  combination 
of  separate  tables,  diagrams  or  slide-rule  operations,  each 
of  which  may  also  be  checked  by  inspection. 

Tables,  diagi-ams,  and  the  slide-rule  are  all  used  for 
the  purpose  of  simplifying  the  solution  of  formulas.  In 
some  cases  the  tables  are  the  most  appropriate  and  in 
others  diagrams  give  more  complete  and  satisfactory  re- 
sults because  they  often  greatly  condense  the  information 
and  do  away  with  the  necessity  of  interpolating  between 
the  values  of  tables.  For  the  solution  of  simple  and 
easily  remembered  formulas  the  slide-rule  is  undoubtedly 
the  easiest  to  use  because  the  operation  can  be  performed 
before  the  proper  table  or  diagram  can  be  turned  to. 

Of  all  the  different  operations  involved  in  the  design 
of  a  concrete  sti-ucture,  some  are  best  suited  to  the  use 
of  tables  some  to  diagrams  and  some  to  slide-rule  while 
many  can  be  equally  well  performed  by  two  or  more 
methods.  It  is  quite  natural  that  there  should  be  a 
difference  in  the  opinion  and  practice  of  designing  engineers. 
The  design  of  concrete  structures  can  never  be  stand- 
ardized in  the  way  that  structural  steel  design  has  been. 
Both  the  monolithic  structures  of  concrete  and  the  material 
itself  are  more  complex  and  one  of  the  chief  virtues  of 
the  material  is  the  flexibility  it  allows  in  design.  Tables 
and  diagrams  should  be  consti-ucted  with  that  in  mind  and 
although  special  diagrams  may  be  made  for  particular  jobs 
with  certain  factors  fixed,  their  usefulness  is  limited. 

It  is  the  writer's  opinion  that  all-embracing  diagrams 
are  not  as  suitable  as  separate  diagrams  which  permit  the 
effect  of  each  variable  to  be  noted  and  permit  a  check  on 
each  step  as  it  is  performed.  All-embracing  diagrams  are 
more  difficult  to  follow  through  and  are  specially  dangerous 
in  the  hands  of  an  inexperienced  designer. 

In  the  preparation  of  the  "Concrete  Designers'  Manual," 
of  which  the  writer  is  one  of  the  authors,  each  operation 
involved  in  the  design  of  a  concrete  sti-ucture  was  studied 
and  the  solutions  presented  either  by  table  or  by  diagram 
whichever  was  judged  from  experience  to  be  the  most 
satisfactory  method.  Very  simple  operations  were  for  the 
most  part  left  to  the  slide-rule. 

Milwaukee,  Wis.,  May  14.  Charles  S.  Whitney. 
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Propose  a  Study  of  Flood 
Outlets  on  Mississippi 

Spillways      FavoBed      by      Inhabitants 

Below  Red  River,  Levees  by 

Those  Above 

(.Washington  Correspondence) 

Steips  are  being  taken  in  Washington 
to  insure  a  further  investigation  of  the 
use  of  spillways  at  points  a  few  miles 
below  New  Orleans  in  reducing  the 
flood  heights  in  the  Mississippi  River. 
Whether  or  not  spillways  can  be 
used  successfully  for  this  purpose  has 
been  for  many  years  a  greatly  contro- 
verted question  in  the  lower  Mississippi 
Valley. 

On  the  Mississippi  River  above  the 
Red  River,  there  is  great  hostility  to 
any  proposal  to  supplement  the  levees 
as  a  means  of  flood  control.  This  feel- 
ing is  based  primarily  on  the  fear 
that  it  will  dilute  the  appropriation  for 
flood  control  and  defer  the  time  when 
all  levees  will  be  brought  up  to  the 
grade  and  cross-section  adopted  by 
the  Mississippi  River  Conunission  as 
standard. 

The  people  below  the  Red  River, 
however,  are  very  determined,  in  view 
of  the  disasters  accompanying  this 
year's  floods,  to  have  a  trial  made  of 
spillways.  There  is  also  agitation  for 
the  diversion  of  more  water  through 
the  Atchafalaya  River.  The  Atcha- 
falaya  offers  the  advantage  of  a  route 
150  miles  nearer  to  the  Gulf,  but  the 
diversion  of  more  water  would  require 
the  leveeing  of  the  entire  stream.  In 
that  connection  there  is  more  than  the 
expense  to  consider  because  suitable 
foundations  for  large  levees  are  not 
available  on  considerable  stretches  of 
the  stream. 

The  Mi.ssissippi  River  Commission  in- 
vestigated spillway  possibilities  in  1913 
,ind  came   to   the  conclusion    that  they 

jld  not  be  used  to  advantage.  In 
■  nmarizing  its  findings  at  that  time, 

'-■  commission  held  that  such  spillways 
as  were  proposed,  con.structed  to  carry 
230,000  sec-ft.,  would  be  hazardous  and 
expensive,  with  the  disadvantages 
greatly  out-weighing  the  possible  bene- 
fits. Steps  now  are  being  taken  look- 
ing to  a  further  investigation  of  the 
spillway  proposition  independent  of  the 
MassisHinpi  River  Commission. 

New  Let.islation  Neak 
^New  flofxi-rontrol  legislation  is  to  be 
Initiated  in  the  near  future,  but  at  the 
time  of  this  writing  the  Senators  and 
Representatives  from  the  lower  Mi.s.tis- 
sippi  Valley  had  not  agreed  finally  on 
the  exact  form  of  the  bill  to  b  intro- 
duced. It  is  helieve<l,  however,  that  the 
plan  of  Senator  McKinley,  of  Illinois, 
which  provides  that  the  federal  govem- 
Pient  take  the  securities  of  the  various 
levee  boards  and  advance  the  money 
needed  for  a  comprehensive  scheme  of 
flood  control  will  be  followed.  The 
levee  boards  would  pay  four  per  cent 
interest,  plus  one  piT  cent  for  amortiza- 
tion. In  this  way  all  the  money  for 
levee  construction  would  l»c  paid  eventu- 


Jury  in  Cement  Trial  Disagrees  After  34  Hours 

Retrial  as  Soon  as  Presiding  Judge  Is  Assigned;  Reporting  System 
Seems  to  Have  Impressed  Jury  Strongly 

AFTER   having   been    out   for   more  The  trial  began  on  April  6.     Testi- 

than  34  hours  the  members  of  the  mony  and  documentary  evidence  taken 

jury  sitting  in  the  criminal  case  against  in    the   case   covered   more   than    4,000 

cement  manufacturers   of   the   Eastern  printed  pages  and  more  than  1,700  ex- 

district  charged  \vith  a  violation  of  the  hibits  were  offered   in  evidence  by  the 

Sherman  anti-trust  law,  were  unable  to  government  and   the  defense, 

reach   a    verdict    and   so   reported    late  Accountants  and  others  had  been  at 

May  26  to  Federal  Judge  Knox,  of  the  w-ork   preparing    evidence    in   the   case 

Southern  District  of  New  York,  before  many    weeks    before   the    trial    opened 


whom  the  trial  was  held.  It  is  under 
stood  that  the  jury  voted  generally 
seven  for  acquittal  and  five  for  convic- 
tion. During  its  deliberations  the  jury 
asked  for  a  reading  of  the  court's  in- 
sti-uctions  as  to  the  interpretation  of 
the  Sherman  law,  and  for  copies  of  the 
forms  used  by  the  Cement  Manufac- 
turers   Protective    Association    and    its 


and  it  is  estimated  that  the  trial  has 
cost  the  government  and  the  defense 
together  in  the  neighborhood  of  $500,- 
000.  The  indictment  was  returned  on 
Aug.  8,  192L  Forty-four  individuals 
and  nineteen  corporations  were  in- 
dicted. 

Government's  Case 
It  was  the  government's  contention 


members    in    the    statistical    reporting    ^Jl  ,T^%T  T^T^^a^  ^°^^^]}^'°^ 
system  in  use.  \"^^  ^"^  defendants  had,  first,  entered 

The  case  will  be  retired  as  soon  as  a 


presiding  Judge  can  be  assigned.  In 
the  meantime  it  is  understood  that  the 
civil  case  against  the  cement  makers, 
seeking  primarily  the  dissolution  of 
the  Cement  Manufacturers  Protective 
Association,  will  proceed.  The  criminal 
case  against  the  Mid-West  manufac- 
turers, it  is  also  understood,  will  be 
pressed. 

ally  by  the  states.  Due  to  the  heavy 
expenditures  incurred  during  this  high 
water  fight,  none  of  the   levee  boards 

is  in   a   position  at  this   time  to  float  tion,  fixing  of  prices  at  an  unreasonable 

bond  issues  in  the  amount  required  for  level,  fixing  uniform  bag  charges,  dis- 

the  work.  count    rates    and    bin-test  charges   and 

The  states  in  the  lower  Mississippi  uniform    bag-return    allowances)    was 

Valley   are   not   abandoning  their   con-  dismissed  upon  argument  after  the  gov- 

tention    that    the    federal    government  ernment    had    finished    its    case.      The 


into  a  conspiracy  for  the  express  pur- 
pose of  unduly  restraining  interstate 
commerce  (through  fixing  prices,  uni- 
form bag  charges,  uniform  discount 
rates,  bag-return  allowances,  etc.), 
when  the  Cement  Manunfacturers  Pro- 
tective Association  was  formed  in  the 
latter  part  of  1916,  and,  second,  that 
that  same  restraint  had  existed  at  all 
times  since  the  formation  of  the  pro- 
tective association. 

The  second  count  in  the  indictment 
(that  charging  the  entering  into  a 
specific  contract  for  the  restraint  of  in- 
terstate trade  by  the  control  of  produc- 


should  bear  a  portion  of  the  expense  of 
levee  construction  since  the  flood  waters 
come  from  many  states.  The  federal 
government  has  acknowledged  the  na- 
tional character  of  the  floofi  control 
problem.  In  1916  $45,000,000  was  au- 
thorized as  federal  aid  for  the  construc- 
tion of  levees.  The  money  was  appro- 
priated however,  in  doles  of  $6,670,000 
annually.  Much  larger  annual  install- 
mentp    could    have    been    used    to    ad- 


defense  was  able  to  prove  to  the  satis- 
faction of  the  court  that  if  the  for- 
mation of  the  Cement  Manufacturers 
Protective  Association  did  constitute  an 
undue  trade  restraint,  the  specific  con- 
tract was  entered  into  in  1916,  whereas 
the  indictment  was  returned  in  1921. 
The  statute  of  limitations,  therefore, 
outlawed  the  contract  and  the  defend- 
ants were  held  not  liable.  However, 
the  court  adjudged  the  evidence  of  suffi- 


vantagp  and  the  failure  of  Congress  to  cient  importance  to  allow  the  case  to 
appropriate  larger  sums  made  possible,  proceed  under  the  terms  of  the  first  in- 
some  contend,  this  year's  disasters.  All  dictment,  which  charged  that  by  their 
the  crevas.ses  and  all  the  weak  points  participation  in  the  protective  associa- 
that  de\-elopcd  were  in  levees  which  tion's  activities  the  defendants  had  en- 
had  not  been  brought  up  to  the  grade  gaged  in  undue  trade  restraint, 
and  cro.Hssection  pre-  ribed  by  the 
Mississippi  River  Coinmission.  No 
standard  levee,  according  to  General 
Lansing  H.  Beach,  the  Thief  of  Engi- 
neers,  showed   the  slightest  weakness. 


Tunnel  Workers  Overcome  by  CO, 

Carbon  dioxide  whirh  hnd  entered  the 
sewer  tunnel  undiT  (onstrurtion  in 
National  Ave.,  Milwaukee,  Wis.,  on 
May  24.  overcame  five  men  -two  work- 
men and  three  rescuers.  Rescue  was 
finally  effected  by  men  wearing  oxygen    em    Association   and    it 


in'^k" 


Twelve  Points  Cited 
In  his  summing  uti  the  case  before 
the  jury  Roger  Shale,  junior  govern- 
ment counsel,  pointo<l  to  "twelve  out- 
standing pnlnt-s  of  evidence:"  the  na- 
tional association  and  its  activities, 
the  license  association  and  what  It 
sought  to  accomplish,  the  correspond- 
ence that  pas-ird  anionir  certain  defend- 
ants after  the  dissolution  of  the  license 
assrwiation  and  the  formation  of  the 
Eastern  Cement  Association,  the  East- 
activities    (i( 


existed  for  only  four  months   and   was 
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dissolved  upon  advice  of  counsel),  the 
correspondence  among  some  of  the  de- 
fendants after  the  dissolution  of  the 
Eastern  Association  and  the  foi'ma- 
tion  of  the  Cement  Manufacturers  Pro- 
tective Association,  the  minutes  of  the 
protective  association,  its  system  of 
reporting,  the  activities  of  checlcers  who 
followed  up  for  manufacturers  the 
amount  of  cement  ordered  by  agents 
and  dealers  for  specific  jobs,  the  arbi- 
trary freight  basing  points,  the  freight 
rate  books,  the  general  uniformity  of 
price  quotations  and  "the  general 
secrecy  of  the  whole  thing." 

Former  Associations 

The  government  was  allowed  to  bring 
into  evidence  activities  of  the  defend- 
ants in  associations  that  were  formed 
far  outside  of  the  legal  limit  estab- 
lished by  the  statute  of  limitations, 
merely  to  show  what  the  general  tend- 
ency of  the  defendants  had  been  in  the 
exchange  of  statistical  information.  Of 
such  a  class  of  evidence  was  that  which 
had  to  do  with  the  national  association, 
correspondence  that  passed  between 
that  time  and  the  formation  of  the 
license  association  (which  had  to  do 
with  the  association  of  seven  of  the 
largest  manufacturers  of  the  Eastern 
district  for  the  control  of  a  then  newly- 
patented  process  of  burning  limestone 
with  powdered  coal),  the  activities  of 
the  license  association  itself,  corres- 
pondence previous  to  the  organization 
of  the  Eastern  Association  and  the  ac- 
tivities of  the  Eastern  Association. 
During  most  of  this  time  there  was  a 
strong  tendency  toward  business 
cohesion  among  the  cement  makers,  a 
fact  that  was  characterized  as  most 
sinister  by  the  government. 

In  further  summing  up  for  the  gov- 
ernment Judge  Fowler,  senior  govern- 
ment counsel,  asserted  that  it  was  not 
necessary  for  him  to  prove  that  the 
defendants  had  actually  signed  an 
agreement  to  restrain  commerce,  but 
that  the  evidence  had  shown  the  de- 
fendants to  have  followed  a  system  of 
exjchanging  statistical  information  that 
could  not  but  lead  to  uniform  prices. 
Since  nearly  every  witness  testified  as 
to  the  uniformity  of  price,  bag  charges, 
discount  rates,  bin-test  charges  and 
bag  return  allowances,  he  felt  the  case 
was  indisputably  proven  for  the  gov- 
ernment. 

System  of  Reporting 

In  holding  to  such  a  theory  he 
stressed  the  reporting  system  used  by 
the  protective  association.  There  were 
twenty-odd  reports  in  use  which  can  be 
described  briefly  as  follows:  (1)  Card 
reporting  contract,  showing  its  number, 
date,  purchaser's  address,  description 
of  work,  location,  contractor,  number 
of  barrels,  the  price  and  the  delivei-y 
point;  (2)  card  showing  changes  in 
contracts  already  Ireported  giving  con- 
tract number  and  delivery  point;  (3) 
report  of  all  sales,  cancellations  and 
modifications  of  contracts  for  each  day 
showing  contract  number,  purchaser's 
name  and  address,  delivery  point,  de- 
scription of  the  work,  brand  of  cement 
ordered,  date  contract  was  closed,  ex- 
piration date,  number  of  bai-rels  sold, 
the  price  and  a  letter  indicating  the 
class  of  work  (this  card  was  circulated 
by  the  association  among  its  mem- 
bers); (4)  a  summary,  accompanying 
the  last-named  form;  (5)  monthly  sum- 
mary of  contracts  let  lay  each  mill;  (5) 
report  showing  the  status  at  the  par- 


ticular time  of  contracts,  cancellations, 
etc.,  (6)  quarterly  report  giving  a  com- 
plete description  of  eveiy  live  contract 
at  the  time  the  report  was  made;  (7) 
form  showing  the  percentage  of  com- 
mittments of  each  company  as  com- 
pared with  the  previous  month;  (8) 
form  showing  total  committments  in 
each  state,  issued  monthly;  (9)  report 
for  any  month  compared  with  the  cor- 
responding month  of  the  previous  year; 
(10)  report  of  each  company  on  the 
total  production  for  the  month  previous 
to  the  time  the  report  was  made,  the 
percentage  of  clinker,  etc.;  (11)  report 
of  members  to  the  association  showing 
shipments  for  the  preceding  15  days  of 
the  current  month  compared  with  the 
corresponding  15  days  of  the  previous 
year;  (12)  the  same  information  but 
compiled  for  all  mills  by  the  associa- 
tion; (13)  analysis  of  contracts  show- 
ing shipments  on  various  classes  of 
construction  by  states,  issued  quarterly; 
(14)  form  used  by  any  member  de- 
siring a  contract  investigated;  (15) 
form  containing  practically  the  same 
inquiries  as  on  the  foregoing  but  to  be 
used  by  inspectors  with  reference  to 
sidewalk  and  curb  paving;  (16)  form 
notifying  the  member  making  the  in- 
quiry and  any  others  interested;  (17) 
monthly  report  from  association  show- 
ing total  bags;  (18)  form  provided  by 
the  association  for  reporting  delinquent 
accounts;  (19)  summary  of  total 
passed-due  indebtedness  of  each  mem- 
ber; and  (20)  report  by  each  member 
of     accounts     placed     with     attorneys. 

Uniformity  in  Practices 

Besides  the  elaborate  system  of  re- 
porting by  which  Judge  Fowler  ac- 
cused the  defendants  of  competing  by 
telling  their  competitors  "everything 
about  their  business"  he  said  that  the 
other  parts  of  the  system  that  must 
have  meant  conspiracy  were  certain 
uniform  practices,  the  method  of  check- 
ing up  on  specific  job  contracts,  and  the 
meetings  of  the  association. 

As  to  uniformity  of  practice  he 
pointed  to  the  fact  that  in  the  eastern 
district  there  are  three  main  points 
upon  which  mill  prices  of  cement  are 
based:  the  Lehigh,  Universal  and  Hud- 
son bases.  Uniformity  of  price  he  said 
had  been  testified  to  many  times,  and 
particularly  by  the  testimony  of  a  De- 
partment of  Justice  accountant  who 
said  he  had  examined  50,000  contracts, 
selecting  928  at  random.  From  these 
actual  contract  prices  he  had  sub- 
tracted freight,  bag  charges  and  other 
known  uniform  charges,  finding  that 
the  mill  prices  were  uniform  as  between 
mills  in  the  same  district  over  a  con- 
siderable period  of  time.  Unifonnity 
in  practice  also  was  evident  from  the 
testimony  in  bag  charges,  bin-test 
charges,  discount  rates,  dealer  differen- 
tials, etc.  The  use  of  freight  rate 
books,  wherein  the  rate  from  basing 
points  to  practically  every  i-ail  point 
within  the  state  for  which  the  books 
were  compiled,  also  evidenced  uni- 
formity of  practice  was  the  charge. 
Checking  up  on  specific  job  contracts 
Judge  Fowler  asserted  to  be  the  best 
method  of  keeping  track  of  every  bag 
of  cement,  thereby  controlling  produc- 
tion. 

Col.  H.  L.  Stimson,  chief  defense 
counsel,  in  summing  up  his  case, 
asserted  that  during  the  whole  trial 
no  clear  statement  as  to  what  the  in- 
dictment charged  had  been  made  by  the 
government.     He  said  that  to  prove  the 


charge  that  the  defendants  had  fixed 
excessive  prices  by  agreement  and  that 
they  had  sold  in  quantities  fixed  by 
agreement,  specific  charges  in  the  in- 
dictment, they  would  have  had  to  fol- 
low one  of  three  plans:  (1)  Pro-rate 
the  production  among  the  defendant 
mills  from  year  to  year  according  to 
the  total  production;  (2)  divide  up  the 
territory  so  there  would  be  no  compe- 
tition as  betTween  mills  in  the  same  ter- 
ritory; or  (3)  pool  earnings.  No  direct 
evidence  had  been  introduced  to  sub- 
stantiate any  of  these  charges,  was  his 
contention. 

The  Cement  Manufacturers  Protec- 
tive Association,  he  contended,  was 
formed  for  the  purpose  of  exchanging 
certain  statistical  and  credit  informa- 
tion and  all  of  its  deliberations  had 
been  set  down  in  minutes  which  had 
been  available  to  government  inspec- 
tion at  all  times.  This  point  he  em- 
phasized— that  the  association  had  been 
investigated  to  a  certain  extent  and 
complimented  by  the  Federal  Trade 
Commission  for  its  activities  in  the 
establishment  of  certain  standards  of 
trade-association  activities. 

As  to  the  uniformity  of  price  that 
was  testified  to  the  defense  maintained 
that  competition  often  was  so  keen 
that  a  price  uniformity  was  inevitable. 
Such  a  standardized  product  was  sus- 
ceptible of  the  same  price  uniformity 
as  any  other  standard  product,  regu- 
lated from  a  central  source  as  to 
quality  of  materials,  standard  tests, 
etc.  As  a  prime  example  of  the  keen 
comipetition  that  had  existed  among  the 
defendants  was  that  in  1914  when 
Lehigh  and  Atlas  fought  for  months  in 
a  price  war.  Cement  started  at  90 
cents  in  December,  1914,  and  the  price 
as  cut  by  Lehigh  in  July,  1915,  to  50 
cents,  the  Atlas  company  refusing  to 
go  below  65  cents  on  the  ground  that 
that  price  was  below  manirfacturing 
costs. 

Basis  of  Dbifense  Case 

The  defense  based  its  case  almost 
entirely  on  the  theory  that  uniformity 
in  price  and  in  trade  practices  did  not 
at  all  indicate  the  existence  of  a  con- 
spiracy. It  held  up  as  a  principle  of 
economics  that  the  keener  the  competi- 
tion the  more  uniform  the  price  and 
the  methods  of  disposing  of  the  prod- 
uct. Competition  had  been  so  keen,  it 
contended,  that  discounts  had  risen 
and  that  bin-test  charges  had  been  en- 
tirely eliminated. 

As  to  the  general  charge  that  cement 
prices  had  been  excessively  high  and 
that  the  manufacturers  had  profited 
liberally  thereby  the  defense  put  'n 
evidence  figures  compiled  by  the  U.  S. 
Bureau  of  Labor  Statistics  showing 
that  of  several  scoi'e  commodities 
cement  had  risen  least  of  all,  save  beef 
cattle  and  crude  rubber,  and  that  dur- 
ing the  time  charged  in  the  indictment 
the  net  return  for  most  mills  on  in- 
vested capital  as  w-ell  as  on  plant  value 
was  under  five  per  cent,  whereas  a  re- 
turn double  that  was  considered  more 
or  less  economically  insufficient. 

The  defense  case  was  enhanced  by 
charts  indicating  production,  ship- 
ments, stocks,  etc,  for  each  of  the 
corporate  defendants  cover'ing  the  past 
eight  years  and  by  other  charts  show- 
ing net  earnings  on  invested  capital 
and  plant  valuations.  The  defense 
defended  the  practice  of  basing  prices 
on  three  or  four  points  simply  as  one 
(.Concluded  on  p.  929) 
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First  Step  Toward  a  St.  Lawrence 
Canal  Treaty 

The  United  States  government  has 
formally  approached  the  Canadian  gov- 
ernment in  the  matter  of  negotiating  a 
treaty  looking  to  the  deepening  of  the 
waterways  to  enable  ocean-going  ships 
to  reach  the  Great  Lakes. 

The  note  of  the  Secretary  of  State  to 
the  British  Ambassador  called  atten- 
tion to  the  fact  that  on  Jan.  21,  1920, 
the  governments  of  the  United  States 
and  Canada  referred  to  the  Interna- 
tional Joint  Commission  for  investiga- 
tion and  report,  under  the  terms  of 
Article  IX  of  the  treaty  of  Jan.  11, 
1909,  the  questions  relating  to  the  im- 
provement of  the  St.  Lawrence  River 
bet\veen  Lake  Ontario  and  Montreal, 
both  for  navigation  and  the  develop- 
ment of  waterpower.  It  was  pointed 
out  that  the  Joint  Commission  had  re- 
ported on  Dec.  19,  1921. 

Secretary  Hughes,  in  his  note,  stated 
that  "he  is  authorized  to  state  that  the 
President  favors  the  negotiation  of  a 
treaty  on  the  basis  of  this  report  of  the 
International  Joint  Commission,  or  such 
modifications  as  may  be  agreed  upon." 
He  asked  to  be  informed  "whether  the 
appropriate  British  and  Canadian  au- 
thorities are  disposed  to  undertake  the 
negotiation  of  a  treaty." 

In  answer  to  an  inquiry  in  the 
Canadian  Parliament  Premier  King  has 
announced  that  Canada  is  not,  at  the 
present  time,  prepared  to  enter  into 
any  treaty. 


Cincinnati  Double-Track  Railway 
Bridge  Opened  to  Traffic 

The  new  bridge  of  the  Southern  Ry. 
across  the  Ohio  River  at  Cincinnati,  a 
double-track  structure  replacing  the 
widely  known  old  single-track  bridge, 
was  opened  to  traffic  on  May  1.  The 
old  structure,  with  trusses  of  Whipple 
type,  desigr.ed  by  Bouscaren,  was  com- 
pleted in  1880.  It  had  three  principal 
river  spans,  of  which  the  channel  span 
was  520  ft  long.  In  place  of  these 
the  new  structure  has  a  continuous 
structure  of  three  spans,  resting  on  the 
old  piers,  slightly  widened  to  take  the 
double-track  superstructure.  The  new 
steelwork  was  built  around  the  old. 
The  swing  span  of  the  old  structure  on 
•'■le  south  bank   is  replaced  in  the  new 

ridge  by  a  vertical  lift  span. 
Foundation  work  began  in  February, 

■  '21,  and  steel  erpction  was  carried  on 
iring  the  past  fall  and  winter,  being 

'.mpleted  in  Febmary.  Ralph  .Mod- 
jeski  was  engineer  for  the  new  bridge, 
and  the  American  Bridge  Co.  fabricated 
and  erected  the  superstructure.  The 
Foundation  Co.  reconstructed  the  piers 
for  the  new  work. 


Board  Oppose.s  Newark 
Bay  Bridge 

Permission  to  build  a  four-track  rail- 
road bridgf?  to  repla<e  an  existing 
trestle  over  Newark  Bay  from  Eliza- 
bethport  to  Bayonne  has  been  denied 
the  Central  Railroad  of  New  Jersey 
by  the  State  Board  of  Commerce  and 
Navigation  of  that  state. 

The  board  objects  to  the  maintenance 
Of  a  bridge  at  this  place  on  the  ground 
that  it  will  hampir  the  use  of  the 
waterway  and  the  development  of  the 
adjoining  port  and  industrial  facilities. 


The  Engineer  in 
Public  Life 

COL.    EDWARD    ORTON,   JR. 

As  president  of  the  Chamber  of  Com- 
merce of  Columbus,  Ohio,  Col.  Edward 
Orton,  Jr.,  an  engineer  graduate,  class 
of  1884,  of  Ohio  State  University,  is 
a  leading  spirit  for  civic  advancement 
in  his  community.  He  was  born  in  1863 
and  after  complet- 
ing his  collegiate 
work  he  became  a 
surveyor  in  coal 
mines  and  later  en- 
tered the  metallur- 
gical field,  subse- 
quently becoming 
draftsman,  chemist, 
and  superintendent 
of  blast  furnaces  in 
Ohio  and  Virginia. 
One  of  his  chief  ac- 
tivities has  been  in 
the  field  of  the  man- 
ufacture of  brick, 
and  he  was  one  of 
the  organizers,  in  1898,  of  the  Ameri- 
can Ceramic  Society.  Col.  Orton  was 
state  geologist  of  Ohio  for  eight  years 
and  for  fourteen  years  served  as  dean 
of  the  College  of  Engineering,  Ohio 
State  University.  During  the  war  he 
was  a  colonel  in  the  Motor  Transport 
Corps  and  was  awarded  the  Distin- 
guished Service  Medal.  Since  the  war 
he  has  retired  from  educational  work 
and  has  devoted  his  spare  time  to  vari- 
ous forms  of  public  service  in  Columbus. 


Lumber  Association  Starts 
Education  of  Retailer 

A  correspondence  school  cours^^  has 
been  started  by  the  National  Lumber 
Manufacturers'  Association  to  educate 
the  retailer  in  the  technical  features  of 
lumber  and  its  uses.  Fifteen  letters 
are  to  be  sent  out.  Some  of  the  sub- 
jects are  as  follows:  Structure  of  tim- 
ber and  grading  rules,  projections  and 
plan  reading,  figuring  stresses  and  sizes, 
specifications,  fire-resistive  construc- 
tion, wood  preservation  and  heavy  tim- 
ber construction.  At  the  end  of  each 
letter  is  a  series  of  test  questions,  an- 
swers to  which  will  be  corrected  and 
returned  with  the  succeeding  lesson. 
The  end  sought  is  to  equip  the  retailer 
to  meet  the  competition  of  other  mate- 
rials on  the  technical  basis. 


Council  of  Federation  Holds 
Meeting  at  Pittsburgh 

The  Executive  Board  of  the  Ameri- 
can Engineering  Council  of  the  Feder- 
ated American  Engineering  .Societies 
met  at  Pittsburgh  May  2G  and  27.  The 
counril  adopted  the  report  of  the  com- 
mittee on  registration  of  engineers. 
Other  matt<TH  discussed  were  employ- 
ment conditions,  federal  water  power, 
government  reorganization,  reforesta- 
tion, juri5<dirlional  awardfi  on  labor, 
patent  legislation,  aerial  research, 
waste  in  agriculture  and  foreign  rela- 
tions. 

It  waa  announced  that  30  sorieticB 
are  now  supporting  the  federation, 
with  individual  niembers  numbering 
about  00.000. 


Highway  Traffic  Measures 
Approved  at  Convention 

Reports     Outline    Plans     for     Uniform 

Marking  and  Increased  Safety 

Especially    at   Curves 

Approval  was  given  by  the  National 
Highway  Traffic  Association  at  its 
annual  meeting  in  New  York,  May  12, 
to  measures,  embodied  in  committee  re- 
ports, looking  to  greater  uniformity  in 
markmg  highways  and  to  increased 
safety,  particularly  at  curves.  The 
majority  of  the  Committee  on  Regula- 
tion of  Motor  Trucks  renewed  its  recom- 
mendation of  a  28,000-lb.  allowable 
gross  weight  limit,  in  which  the  high- 
way engineer  members  refused  to  con- 
cur. Prof.  Arthur  H.  Blanchard,  of  the 
University  of  Michigan,  was  re-elected 
president  of  the  association,  and  Elmer 
Thompson  was  re-elected  secretary. 

Uniform  Signs 

The  committee  report  on  uniform 
highway  signs,  presented  by  Mr. 
Thompson,  advocated  the  placing  of 
signs  from  5  to  8  ft.  above  the  road 
surface  and  the  use  of  block  letters  at 
least  4  in.  high.  Signs  should  carry 
not  only  the  name  of  the  nearest  town, 
but  of  the  nearest  important  city.  In 
New  England  experiments  are  being 
made  with  the  use  of  luminous  paint  on 
highway  signs  to  aid  night  traffic.  The 
committee  favors  numerals  for  marking 
trunk  line  routes,  a  practice  which  has 
been  approved  throughout  the  New 
England  States  and  which,  the  commit- 
tee hopes,  may  be  extended,  by 
divisions,  westward  throughout  the 
country. 

In  describing  the  New  England  mark- 
ing work,  Mr.  Reed  of  the  Automobile 
Club  of  America,  explained  that  odd 
numbers  are  assigned  to  east  and  west 
routes  and  even  numbers  to  north  and 
south  routes.  The  roads  are  marked 
by  numbers  in  black  on  a  yellow  back- 
ground and  are  in  the  form  of  painted 
squares  on  telegraph  poles.  Mr.  Reed 
ojiposes  the  plan  of  color  bands  for 
highway  marking.  By  resolution  the 
National  Highway  Traffic  Association 
approved  the  numeral  scheme  of  mark- 
ing as  agreed  upon  in  the  New  England 
states. 

A  report  by  Hir.schel  C.  Smith,  of  the 
University  of  Michigan,  chairman  of  the 
Committee  on  Traffic  Capacity  and 
Width  of  Highways,  presented  the 
following  conclusions:  Any  two-lane 
roadway  carrying  intensive  traffic 
should  have  a  width  of  20  ft.  and  5-ft. 
shoulders  for  carrying  standing  vehicles 
during  temporary  delays.  A  two-lane 
roadway  should  be  increased  to  a  four- 
lane  roadway  when  the  traffic  is  re- 
duced to  the  speed  of  the  slowest 
vehicles  if  the  economic  loss  of  time 
will  justify  the  expense.  The  building 
of  three-lane  roadways  shoulil  be  dis- 
couraged on  the  ground  of  danger  to  the 
traveling  public. 

Saf-ktt  at  CimvE8 

Chief  interest  at  the  meeting  centered 
in  II.  Eltinge  Breed's  report  for  the 
Committee  on  Highway  Curves.  Ap- 
proval was  given  to  ten  recommenda- 
tion!! as  follows:  (1 )  Banking  on  curves 
of  more  than  .3  deg.  varying  from  noth- 
ing for  a  .1-deg.  curve  to  1-in.  per  foot 
of  width  for  curves  of  20  deg.  or 
sharper;  (2)  on  curves  of  more  than 
(ronrhidrd  on  p.  1130) 
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Lumber  Industry  to  Set  Up 
Grade  Standards 

Producers  and  Users  Favor  National 

Standards  and  Guarantees  to 

Protect  Consumers 

Resolutions  favoring  standardization 
of  sizes  and  grades  of  lumber  and 
nation-wide  inspection  and  guarantees 
as  to  quality  and  quantity,  together 
with  concrete  recommendations  looking 
to  these  ends  were  adopted  at  a  con- 
ference of  lumber  manufacturers  and 
representatives  of  the  principal  lumber- 
using  industries  held  in  Washington 
during  the  last  week  at  the  instance 
of  Secretary  Hoover.  The  conference 
included  producing  and  distributing 
lumbermen,  representatives  of  the 
American  Railway  Association,  Amer- 
ican Electric  Railway  Association, 
wood-manufacturing  industries,  archi- 
tects, and  building  engineers. 

The  final  recommendation  was  "that 
all  organizations  representing  produ- 
cers, distributors  and  consumers  of 
lumber  be  invited  to  appoint  represent- 
atives to  meet  in  a  general  conference 
on  the  call  of  the  National  Lumber 
Manufacturers'  Association,  with  the 
assistance  of  the  Departments  of 
Commerce  and  Agriculture,  for  the 
purpose  of  arranging  for  holding 
meetings  in  as  many  sections  of 
the  United  States  as  may  be  deemed 
necessary  in  order  to  arrive  at  def- 
inite recommendations  concerning  three 
subjects  here  under  discussion,  such 
recommendations  to  be  placed  before 
another  general  conference  of  all 
interests  involved  after  the  series 
of  sectional  conferences  shall  have  been 
concluded."  It  is  expected  that  the 
committee  contemplated  in  this  de- 
cision may  be  able  to  hold  its  first  meet- 
ing within  thirty  days,  and  that  a  final 
conference  may  be  held  in  the  early  fall 
to  create  the  definite  organization. 

Committee  Reports 
The  several  committee  reports  ap- 
proved by  the  conference,  although  rep- 
resenting the  personal  views  of  the 
committee  members  only,  are  con- 
sidered to  be  in  harmony  with  the  views 
of  the  industry  and  it  is  expected  that 
they  will  be  ratified  by  the  regional 
associations  which  compose  the  national 
association.  The  committee  on  names 
of  grades  recommended  that  the  grad- 
ing of  all  lumber  be  divided  into  three 
great  subdivisions:  A,  representing  the 
best  qualities;  B,  representing  the  inter- 
mediate qualities;  and  C,  representing 
the  common  qualities.  The  committee 
recommended  that  the  National  Lum- 
ber Manufacturers  Association  set  up  a 
competent  committee  with  efficient  en- 
gineering service  to  equalize  gi-ades  in 
all  woods. 

The  committee  on  standard  sizes 
reported  on  the  various  items  and 
sizes  of  stock  on  which  agreement  was 
reached,  consideration  having  been 
given  only  such  items  as  are  manufac- 
tured in  common  by  the  various  asso- 
ciations in  which  the  finished  sizes  dif- 
fer. The  committee  was  not  able  to 
agree  on  the  question  of  dimensions  of 
1-in.  finish  and  common  boards,  SI  or 
2  'or  4  sides. 

The  committee  on  guarantee  of  quan- 
tity and  quality  held  that  the  formu- 
lation of  rules  for  gi-ading  and  inspec- 
tion is  a  function  of  the'  manufacturer 
and  that  grades  should  be  made  so  as 
to  allocate  the  available  supply  of  tim- 


Electrical  Engineers  Elect 

At  the  annual  business  meeting  of 
the  American  Institute  of  Electrical  En- 
gineers held  in  New  York  City,  May  19, 
F.  B.  Jewett,  of  New  York,  was  elected 
president.  The  other  officers  elected 
were  those  named  in  Engineering  News- 
Record,  April  27,  p.  700,  as  having  been 
nominated  to  the  respective  positions 
which  they  now  occupy. 


Invitation  to  First  Meeting 
of  Construction  Council 

Lacking  facilities  at  present  for 
direct  communication  with  the 
thousands  of  important  men  in  the 
construction  industry,  the  tempo- 
rary directing  committee  of  the 
American  Construction  Council 
begs  leave  through  the  columns  of 
the  engineering,  architectural  and 
construction  press,  to  extend  a  per- 
sonal invitation  to  each  member  of 
the  industry  to  attend  the  organ- 
izing meeting  in  Washington, 
D.  C,  June  19  and  20. 

The  step  contemplated,  that  of 
bringing  together  for  co-operation 
in  behalf  of  the  industry  and  of  the 
public  all  the  elements  of  construc- 
tion activity— engineers,  architects, 
labor,  contractors,  manufacturers 
and  dealers,  and  financial  interests 
— is  epochal  in  American  industry. 
It  deserves,  and  promises  to  have, 
the  full  support  of  the  entire  in- 
dustry. '  full  representation  at 
the  organizing  meeting  will  be  the 
best  testimony  to  the  country  of 
the  desire  for  solidarity  of  con- 
struction interests. 

Full  details  of  the  plan  are  set 
forth  in  a  comprehensive  pamphlet, 
procurable  from  the  temporary  of- 
fice, 1053  Munsey  Building,  Wash- 
ington.    The  meeting  will  be  held 
in    the    Washington    Hotel.       Mr. 
Hoover  will   preside. 
Temporary  Directing  Committee, 
American    Construction    Council, 
R.  C.  Marshall,  Jr. 


ber  to  the  various  consuming  industries 
in  proportion  to  their  needs.  It  recom- 
mended that  the  lumber  industry  as  a 
whole  provide  for  the  manufacturers 
such  inspection  service  and  supervision 
as  will  guarantee  quality  to  buyers. 
To  accomplish  this  it  ui-ged  that  all 
grading  be  done  by  properly  supervised 
inspectors,  that  in  the  case  of  complaint 
official  association  re-inspection  be  avail- 
able, that  buyers  be  furnished,  at  their 
own  expense,  certificates  of  inspection 
with  each  shipment,  that  a  card  be  placed 
in  each  car  specifying  grade  and  con- 
tent and  that  if  found  practicable  an 
association,  grade-mark  be  placed  on 
a  sufficient  portion  of  each  shipment 
to  protect  consumers,  this  mark  to  be 
such  as  to  identify  the  pi'oducing  mill. 
Among  those  who  participated  in  the 
conferences  were  Arthur  T.  Upson  of 
the  U.  S.  Forest  Service;  Albert  T. 
Harris,  of  the  American  Institute  of 
Architects;  C.  L.  Warrick,  president, 
and  Herman  von  Schrenk,  American 
Society  for  Testing"  Materials;  Hem-y 
H.  Snelling,  American  Society  of  Me- 
chanical Engineers;  W.  H.  Ham,  Amer- 
ican Society  of  Building  Engineers; 
and  R.  B.  Rayner,  of  the  American 
Wholesale  Lumber  Association. 


Pipe  Break  Floods  Broadway 

Flowing  at  a  rate  of  70,000,000  gal.  per 
day  water  from  a  36-in.  cast-iron  main 
of  New  York  City's  distribution  system, 
which  broke  on  the  afternoon  of  May 
29  at  Broadway  and  89th  St.,  flooded 
sti'eets  and  heaved  up  asphalt  pavement 
at  a  number  of  nearby  points.  The 
main  was  located  about  5  ft.  below  the 
street  surface  underneath  a  bank  of 
ducts,  the  tops  of  which  extended  up 
close  to  the  concrete  base  of  the  pave- 
ment. Department  of  Water  Supply 
officials  believe  that  the  bre£.k  may  have 
been  caused  by  the  weight  of  heavy 
motor  trucks  transmitted  to  the  water 
main  through  the  overlying  ducts. 

Following  a  sudden  drop  in  pressure 
at  the  98th  St.  pumping  station  valves 
were  closed  at  92nd  and  77th  Streets. 
Emergency  repair  gangs  were  rushed 
to  the  scene  and  under  the  direction  of 
William  W.  Brush,  deputy  chief  engi- 
neer of  the  Water  Department,  the  pipe 
was  uncovered,  disclosing  a  break  in 
its  side  measuring  about  60  x  30  in. 
The  pipe  was  carrying  about  45  lb. 
pressure  and  was  part  of  the  city's 
intermediate  distribution  service  carry- 
ing both  Catskill  and  Croton  water. 
Repairs  involved  the  taking  out  of  the 
broken  section  and  a  half  length  of 
adjoining  pipe  and  substituting  new 
sections.  The  main  was  restored  to 
service  May  31. 

Retain  Supervising  Engineer 
for  Bridge  on  Salary 

The  New  Jersey  Highway  Commission 
has  disposed  of  a  sharp  public  contro- 
versy over  proper  engineering  charges 
in  connection  with  the  construction  of  a 
new  highway  bridge  over  Raritan  River 
at  Perth  Amboy  by  retaining  an  engi- 
neer on  salary  "to  supervise  the  design 
and  construction."  Clarence  W.  Hudson, 
consulting  engineer,  was  engaged,  the 
engagement  to  continue  until  comple- 
tion of  the  structure.  He  will  receive 
$18,000  per  year,  this  sum  not  covering 
office  and  other  expenses,  which  will  be 
paid  by  the  commission. 

The  original  proposal  before  the  com- 
mission was  for  an  engineer  ito  be  re- 
tained at  a  fee  of  6  per  cent  of  the  cost, 
the  latter  being  estimated  at  $4,500  000. 
The  crossing  will  include  a  draw  span 
and  involves  foundations  in  soft  ground 
about  100  to  125  ft.  to  rock. 


New  York  Transit  Company  Must 
Run  More  Trains 

Following  up  its  announced  purpose 
to  improve  the  service  rendered  by 
existing  rapid  transit  facilities  in  New 
York,  the  Transit  Commission  has 
issued  two  service  orders  to  the  Inter- 
boi-ough  Rapid  Transit  Co.  One  of 
these  provides  for  an  increase,  effec- 
tive May  31,  of  246  trains  per  24-hour 
period,  and  for  lengthening  of  trains 
sufficient  to  increase  by  2,014  the  num- 
ber of  cars  in  service  each  day,  to- 
gether with  a  further  increase,  effec- 
tive Sept.  18,  of  114  trains  per  day. 
These  increases  will  raise  the  total 
number  of  trains  in  operation  daily 
from  2,773  to  3,133.  It  is  estimated 
that  the  May  schedule  alone  will  effect 
an  immediate  increase  of  20,935  car 
miles  or  1,046,750  car  seat  miles  per 
day.  The  second  order  directs  the  pur- 
chase of  350  new  steel  cars. 

The  Interborough  Co.  has  accepted 
the  orders  and  will  abide  by  them. 
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Jury  in  Cement  Trial  Disagrees 

(Continticd  from  p.    926) 
trade-practice   expression  of  the   keen 
competition  that  existed. 

Judge's  Charge  to  Jury 
In  charging:  the  jury  Judge  Knox 
first  reviewed  the  general  propositions 
of  the  law  governing  the  case,  then 
read  and  explained  the  Sherman  law 
indicating  its  specific  application.  As 
to  the  detailed  consideration  of  the  evi- 
dence he  charged  the  jury  that  attend- 
ance at  meetings  of  the  protective  asso- 
ciation in  itself  was  not  incriminating; 
that  participation  alone  in  its  activities, 
if  it  were  a  conspiracy,  was  a  liability; 
that  membership  in  either  the  Portland 
Cement  Association  or  the  Cement 
Manufacturers  Protective  Association 
did  not  constitute  proof  of  knowledge 
that  a  conspiracy  existed,  if  it  actually 
did  exist;  that  there  were  certain  asso- 
ciations that  did  lawfully  exist  merely 
as  clearing-houses  for  statistical  and 
credit  information;  that  the  freight 
rate  books,  even  with  errors  found  in 
them,  were  lawful  except  as  they  may 
have  been  used  as  a  means  to  price 
control;  that  uniformity  of  price  might 
result  from  other  causes  than  the  exist- 
ence of  an  express  agreement,  though 
such  uniformity  of  price  should  be 
taken  into  account  in  weighing  the 
whole  evidence;  that  the  good  faith  of 
the  defendants  in  securing  the  advice 
of  government  oflficers  in  connection 
with  their  activities  did  not  absolve 
them  from  blame  if  they  actually  did 
what  they  were  charged  with;  and  that 
shipments  made  by  one  mill  for  another 
had,  on  its  face,  no  sinister  meaning. 

Judge  Knox  further  charged  the 
jury  that  the  license  agreement  could 
not,  in  itself,  convict  the  defendants, 
no  matter  how  reprehensible  their  ac- 
tivities under  that  association  might 
have  been.  He  also  said  that  the  de- 
fense did  not  deny  that  there  had  been 
some  trade  restraint,  but  vigorously 
denied  the  existence  of  unreasonable 
restraint,  which  is  made  unlawful  by 
the  Sherman  act. 

As  to  the  manner  in  which  agree- 
ments to  control  prices  are  initiated 
Judge  Knox  said  that  conspirators 
rarely  make  express  agreements.  They 
are  usually  implied  by  some  word, 
some  act  or  some  expression  whereby 
the  parties  to  the  agreement  under- 
stand what  the  terms  of  the  conspiracy 
are  to  be.  Even  a  meeting  of  minds 
under  such  circumstances  constitutes  a 
basis  of  guilt,  he  said. 

In  discussing  trade  practices  Judge 
Knox  asserte<l  that  some  of  them  were 
innocuous.  Discount  rates,  bin-test 
charges,  charges  for  bags  and  bag- 
return  allowances,  and  even  a  uniform 
price,  might  be  harmless,  he  said,  but  if 
there  was  sufficient  evidence  to  estab- 
lish beyond  any  reasonable  doubt  an 
agreement  was  made  to  have  a  fixed 
price  there  was  then  constituted  an 
unreasonable  trade  restraint. 

In  judging  of  the  evidence  he  in- 
rtrncted  the  jury  when  trying  to  settle 
whether  a  conspiracy  actually  existed 
to  determine,  from  the  evidence,  if  the 
price  had  been  excessive,  if  the  produc- 
tion had  been  surh  that  the  price  had 
been  unreasonably  controlled.  "In- 
dividuals are  free  agents,"  he  said, 
"and  they  can  close  their  mills,  ask  any 
price  they  choose  All  of  the  defend- 
ants might  do  the  same  lawfully,  un- 
less that  simultaneous  action  is  agreed 
to  OT  done  in  concert." 


Piepmeier  Made  State  Highway 
Engineer  of  Missouri 

B.  H.  Piepmeier,  who  has  been  ap- 
pointed chief  engineer  of  the  Missouri 
State  Highway  Department  to  succeed 
Alexander  Graham,  resigned,  is  a  native 
of  Missouri  but  has  been  with  the  State 
Highway  Department  of  Illinois  for  the 
past  14  years.  He  was  bom  in  Apple- 
ton  City,  Mo.,  in 
1885,  and  was  grad- 


Lake  Austin  Dam  Franchise  Sold 

All  title,  rights  and  interests  in  the 
Lake  Austin  dam  franchise  at  Austin, 
Texas,  were  sold  to  a  representative  of 
the  bondholders  of  the  City  Water 
Power  Co.  of  Hartford,  Conn.,  at  auc- 
tion held  under  a  federal  court  order 
foreclosing  against  the  franchise  and 
property  in  every  way  connected  with 
the  dam.  After  the  sale  announcement 
was  made  that  a  new  organization 
would  be  formed  to  complete  the  dam 


uated  from  the  engi-  ""."'",  V-  ^"•.™'-""  w  complete  the  dam 
neering  department  t?^,Jfl'^'^''  '\^°,^\^  "^y  of  Austin, 
of  the  University  of    fJ\''\^^':J''f'^^  °l  -^'^  ^^'^  '«  that  the 


ity 
Missouri  in  1905. 

For  his  first  two 
years  with  the  Illi- 
nois highway  de- 
partment he  was  in 
direct  charge  of  road 
and  bridge  construc- 
tion and  in  the  next 
two  years  iiad  su- 
pervision    over     the 


title  to  the  franchise  and  properties  is 
cleared  and  goes  into  the  hands  of  the 
bondholders  of  the  company,  which  be- 
came banki-upt  before  the  completion 
of  the  dam.  This  clears  the  way  to  the 
ultimate  completion  of  the  structure  as 
specified  in  the  contract  between  William 
D.  Johnson,  original  contractor,  and  his 
assignee,  the  City  Water  Power  Co. 


preparation  of  all  road  and  bridge  plans    Los  Angeles  Pays  §12,044,370  for 


in  the  office.  For  two  years  he  was  dis 
trict  engineer  for  the  southern  half  of 
Illinois  and  then  held  the  position  of  road 
engineer  for  the  department  for  two 
years,  having  general  supervision  over 
all  road  construction  in  the  state.  He 
was  later  made  engineer  of  maintenance. 


Electric  Wire  System 

Negotiations  for  the  purchase  by  the 
City  of  Los  Angeles  of  that  part  of  the 
electric  light  and  power  distribution 
system  of  the  Southern  California  Edi- 
son C-o.  wthin  the  city  limits  were  con- 


in  which  position  he  organized  a  mainte-    ^''"■'"lated  May  16  and  the  city  paid  the 
nance  department  and   directed   all  de-     "•''"Paiy  $12,044,370  for  the  property 


tails  of  the  maintenance  work. 

During  the  past  four  years  Mr.  Piep- 
meier has  been  engineer  "of  construction, 
with  direct  charge  of  all  road  and 
bridge  construction  done  by  the  state. 
Since  1913,  when  he  was  "made  road 
engineer,  the  department  has  com- 
pleted more  than  1,400  miles  of  im- 
proved roads,  besides  a  large  number 
of  bridges  and  considerable  earthwork 
preparatory  to  future  paving.  The  to- 
tal money  expended  by  Illinois  for  road 
building  purposes  since  1913  exceeds 
$30,000,000. 

Mr.  Piepmeier  assumes  his  new 
position  on  June  1. 


Dr.  Elliott  Is  New  Head  of  Purdue 

Dr.  Edward  C.  Elliott,  chancellor  of 
the  University  of  Montana  at  Helena 
has  beA  named  president  of  Purdue 
University,  Lafayette,  Ind.  He  takes 
the  place  of  Dr.  W.  E.  Stone,  who  was 
killerl  last  summer  in  a  fall  while  on  a 
mountain  climbing  trip  in  the  Canadian 
Rockies.  Henry  W.  Marshall  has  been 
acting  as  president  of  the  university 
through  his  capacity  as  a  member  of 
the  board  of  directors.  Joseph  E. 
Oliver,  of  South  Bend,  headed  the  com- 
mitt<'e  of  the  trustees  that  obtainH  in- 
formation concerning  various  educators 
and  which  has  been  working  since 
shortly  after  the  death  of  Dr.  Stone. 
After  months  of  inquiry  they  decided 
on  Dr.  Elliott.  He  was  in  a  list  of  four 
nipn  l<ft  as  eligible. 


Shipping  Board  Sells  Lorain 

Hou.sing  Property 

Sidney  Henry,  director  of  sales,  U.  S.  ,  _ _.. 

Shipping  Board  Emcrgenry  Fleet  Corp.     pointed   out'  that   it    would   be  fatal   to 


The  120,000  consumers  of  the  company 
will  be  supplied  by  the  municipal  Bu- 
reau of  Power  and  Light,  utilizing  (1) 
current  generated  on  the  Los  Angeles 
aqueduct  and  (2)  current  bought  from 
the  company.  The  city  agrees  not  to 
sell  current  (1)  outside  of  its  present 
and  future  limits;  (2)  or  the  City  of 
Pasadena;  or  (3)  Inyo  County.  "The 
company  agrees  not  to  sell  domestic 
and  industrial  current  within  the  terri- 
tory named. 

Landis  Award  Committee  to 
Continue  for  Two  Years 

Terrorism  and  killing  of  police  in 
Chicago  over  the  labor  situation  has 
made  the  large  committee  to  enforce 
the  Landis  Aavaixi  decide  to  back  the 
executive  group's  policy  of  non-recog- 
nition of  the  so-called  outlaw  unions 
to  the  end.  For  this  purpose  the  com- 
mittee has  organize*!  for  a  two-year 
campaign.  The  important  significance 
of  the  decision  lies  in  the  fact  that  the 
jurisdiction  of  the  Landis  award  ex- 
pires in  June,  1923.  and  there  will  then 
be  a  competent  body  to  represent  the 
public's   interest. 

At  a  meeting  of  the  committee  last 
week  T.  E.  Donnelley,  chairman,  stated 
that  the  building  industry  was  now  free 
from  graft,  that  the  leadership  of  the 
Chicago  Building  Trades  Council  a  year 
ago  was  worth  JlOO.noo  annually  but 
now  it  is  hard  to  find  a  man  to  take 
the  job.  Strikes  have  about  ended,  only 
three  or  four  occurring  this  year  and 
when  the  men  (juit  the  committee  re- 
placed them.  The  crime  angle  has  pro- 
longed the  fight  much  longer  than  was 
at    first    expected    and    Mr.    Donnelley 


has  announced  the  sale,  subject  to  the 
approval  of  the  Shipping  Board,  of  the 
Fleet  Corp.'.i  housing  property  at 
Ijorain,  Ohio.  The  property  for  which 
a  total  of  $.'>4.3,2.50  has  been  realized, 
con?i"t,s  of  approximately  43  acres,  232 
dwellings,  2  store  and  apartment  build- 
ings. The  houses  are  of  frame  con- 
struction with  slate  roofs.  Total  ori- 
ginal cost  was  $1,940,000. 


stop  activities  prematurely.  Numerous 
offers  of  comprimiisp  from  the  twelve 
outlaw  unions  placed  on  the  open-shop 
list  have  been  rejert<'d. 

Building  permits  taken  out  are  set- 
ting a  new  rtvord.  The  value  for  April 
was  $r7,O7fl,r.r,0  compared  with  about 
13.000 .000  for  April.  1921.  For  the 
first  17  days  in  May  it  was  $14,571,- 
800. 
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Local  Court  Upholds  Error  Claim 
in  Columbus  Dam  Bid 

The  Court  of  Common  Pleas  of 
Franklin  County,  Ohio,  has  ordered  re- 
turned to  the  Columbus  Construction 
Co.  its  certified  check  for  $100,000  sub- 
mitted with  its  bid  for  the  construction 
of  the  O'Shaughnessy  dam  for  the 
water-works  of  Columbus,  Ohio.  The 
company,  which  was  the  lowest  of  12 
bidders  for  this  work  by  $114,000  on 
April  20  declined  to  sign  the  contract 
which  was  awarded  to  it  for  the  work, 
alleging-  that  it  had  made  en-ors  total- 
ling .^7.3,500  in  its  bid  computations 
(see  Engineering  Neivs-Record,  May  18, 
p.  845). 

Traffic  Measures  Approved 

(Concluded  from  j).  927) 

4  deg.  the  pavement  on  the  inside 
should  be  widened  i  ft.  for  each  degree 
increase  in  curvature;  (3)  center-line 
marking  on  curves;  (4)  posting  danger 
signs  at  a  distance  of  500  ft.  from  each 
end  of  curve;  (5)  legislation  making  it 
a  misdemeanor  for  a  motor  vehicle  to 
pass  another  going  in  the  same  direc- 
tion on  a  curve,  either  horizontal  or  ver- 
tical, where  unobstructed  line  of  vision 
is  less  than  500  ft.;  (6)  minimunr 
radius  of  curves  to  be  300  ft.;  (7) 
earth  slopes  to  be  carried  out  at  a  4-to- 
1  slope,  otherwise  a  guide  rail  to  be 
placed  on  inner  edge  of  curve;  (8) 
gravel  or  crushed  stone  shoulders  2  ft. 
wide  and  4  in.  deep  on  each  side  of  the 
road,  with  application  of  hot  tar  or 
asphalt,  if  possible;  (9)  limitation  of 
signs  to  those  posted  by  official  auth- 
ority;— (10)  inauguration  by  every 
state  highway  department  of  a  definite 
plan  with  annual  appropriations,  for 
grade  crossing  elimination. 

Truck  Weights 

The  Committee  on  Regulation  of  Mo- 
tor Trucks  agreed  upon  all  sections  of 
its  report,  presented  by  George  H. 
Pride,  chairman,  except  the  one  making 
28,000  lb.  the  allowable  gross  weight 
limit.  The  report  recommended  allow- 
able limits  of  96  in.  for  width,  12  ft.  6 
in.  for  height,  30  ft.  for  length  of  one 
vehicle,  800  lb.  pressure  per  inch  width 
of  tire  and  22,000  lb.  for  load  on  one 
■axle.  Commissioner  Synan,  of  the 
Massachusetts  State  Highway  Depart- 
ment, took  exception  to  the  28,000-lb. 
gross  weight  and  said  that  Massachu- 
setts was  now  engaged  in  a  campaign  to 
increase  motor  vehicle  taxes  and  to  re- 
duce truck  weights  to  10  tons  gross. 
Mr.  Pride,  arguing  for  the  28,000-lb. 
limit,  pointed  out  that  whereas  highway 
construction  and  maintenance  costs 
amount  to  millions  annually,  the  opera- 
ting costs  of  motor  vehicle  traffic  run 
into  the  billions.  Real  economy,  he  be- 
lieves, justifies  the  expenditure  of  con- 
siderable sums  on  highway  improve- 
ment to  carry  trucks  of  great  weight  if 
transport  costs  can  be  thereby  lowered. 
Following  the  annual  dinner  of  the 
association,  addresses  were  made  by  Col. 
Arthur  Woods,  president  of  the  Auto- 
mobile Club  of  America;  Prof.  Blan- 
chard  on  "The  Railroad  as  an  Opera- 
tor of  Highway  Transport";  by  F.  W. 
Fenn  of  the  National  Automobile  Cham- 
ber of  Commerce,  on  "Highway  Trans- 
port Franchises,"  and  b^^  Tom  Snyder 
of  Indianapolis,  on  "Highway  Trans- 
port Clearing  Houses";  and  by  Prof.  W. 
K.  Hatt  on  "Research." 


Conservancy  Act  for  Flood 
Control  at  Pueblo,  Colo. 

To  provide  adequate  protection 
against  such  destructive  floods  as  oc- 
curred in  1921  the  city  of  Pueblo,  Colo., 
needed  the  legal  right  to  organize  a 
flood-control  district  which  could  issue 
bonds  for  the  necessary  work.  To  meet 
this  emergency  a  conservancy  act  has 
been  passed  by  a  special  session  of  the 
state  legislature.  This  law  is  modeled 
on  that  of  the  Miami  Conservancy  Dis- 
trict in  Ohio  and  as  consulting  engineer 
for  flood-control  work  the  city  has  re- 
tained Arthur  E.  Morgan,  who  planned 
and  carried  out  the  notable  work  of  the 
Miami  district. 

The  new  law  provides  for  the  organ- 
ization of  conservancy  districts  for  pre- 
venting floods,  regulating  stream  chan- 
nels, regulating  the  flow  of  streams, 
diverting  and  controlling  water  courses 
and  protecting  public  and  private  prop- 
erty from  inundation.  Such  a  district 
may  build  reservoirs,  canals,  levees  and 
other  works,  reclaim  or  fill  lowlands 
and  lands  subject  to  overflow,  and  re- 
move, regulate  and  prescribe  the  loca- 
tion of  improvements  upon  land.  It 
may  also  maintain,  operate  and  repair 
any  of  the  construction  works. 

A  petition  for  a  district  must  be 
signed  by  200  landowners  or  a  majority 
of  the  owners  within  the  territory 
affected.  It  may  be  signed  by  the  gov- 
erning body  of  any  public  corporation, 
such  as  a  municipality,  and  when  so 
signed  is  binding  on  the  owners  of  the 
land  as  they  appear  upon  the  tax  rolls. 
Protest  petitions  may  be  signed  by  a 
majority  of  landowners  and  filed  with 
the  county  clerk.  An  organized  district 
becomes  a  political  subdivision  of  the 
state.  The  district  court  has  jurisdic- 
tion over  a  conservancy  district  and 
appoints  three  directors  who  are  em- 
powered to  engage  engineers.  No  power 
is  given  to  operate  irrigation  systems 
or  administer  water  rights.  Three  free- 
holders constitute  a  board  of  appraisers 
for  the  assessment  of  all  benefits  and 
damages,  and  for  recommendations  as 
to  lands  included.  This  board  is  sub- 
ject to  the  approval  of  the  court. 

Three  funds  are  provided  for  finan- 
cing the  undertaking:  (1)  the  pre- 
liminary fund  not  to  exceed  one  mill  on 
the  dollar  from  proceeds  from  a  level- 
rate  assessment;  (2)  a  construction 
fund  based  on  benefits  as  appraised; 
(3)  a  maintenance  fund  which  is  a 
special  assessment  levied  annually  and 
must  not  exceed  1  per  cent  of  the  ap- 
praised benefits  of  any  one  year. 

Conservancy  bonds  may  be  issued  in 
an  amount  not  to  exceed  90  per  cent 
of  the  total  construction  fund  assess- 
ment and  money  may  be  borrowed  at 
not  to  exceed  7  per  cent  to  facilitate 
the  work. 


decided  to  carry  it  out  as  a  public 
improvement.  A  former  plan  to  issue 
state  bonds  for  the  project  was  de- 
feated by  public  vote  (see  Engineer- 
ing News-Record,  April  18  and  Dec.  30, 
1920,  pp.  716  and  1,302).  At  the  same 
session  the  legislature  passed  the  bill 
for  flood  prevention  works  for  the  pro- 
tection of  the  city  of  Pueblo,  Col. 


Engineering  Societies 


Colorado  Passes  Moffat  Tunnel 
and  Pueblo  Flood  Bills 

A  law  providing  for  the  construction 
of  the  6-mile  Moffat  tunnel  on  the 
Denver  &  Salt  Lake  Ry.  by  an  assess- 
ment district  to  be  organized  on  the 
same  basis  as  drainage  and  irrigation 
districts  was  passed  by  the  Colorado 
legislature  on  April  28.  The  house 
vote  was  48  to  9  and  the  senate  vote 
28  to  3.  Since  the  low-grade  tunnel 
will  be  a  great  benefit  to  local  commerce 
and  industry,  but  the  railway  company 
cannot  finance  the  project  it  has  been 


Calendar 


Annual  Meetings 


AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention, Salt  Lake  City,  Utali, 
June   5-7. 

NATIONAL,  CONFERENCE  ON  CITY 
PLANNING,  Boston.  Mass.  :  An- 
nual Meeting,  Springfield,  Mass., 
June  5-7. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  New  York  ;  Annual 
Convention,  Portsmouth,  N.  H., 
June   21-22. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION, University  of  Pittsburgh  : 
Annual  Convention.  University  of 
Illinois,    June    20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia  ; 
.'Vnnual  Meeting,  Atlantic  City, 
N.  J.,  June  26-30. 


The    Engineering   Society   of   Akron, 

Ohio,  had  as  its  principal  speaker  at 
the  May  meeting  Prof.  Albert  E.  White 
of  the  University  of  Michigan,  and  his 
subject  was  "'Responsibility  of  the  En- 
gineer, Our  Colleges  and  the  State  of 
Research."  Prof.  White  is  director  of 
the  department  of  engineering  research 
of  the  University  of  Michigan. 


Personal  Notes 


John  J.  C  r  i  m  m  i  n  has  resigned 
as  general  superintendent  of  the  Chas. 
R.  Hedden  Co.,  Newark,  N.  J.,  and  has 
accepted  a  similar  position  with  the 
Kenneth  Mackey  &  Co.,  Inc.,  general 
contractors  of  Yonkers,  N.  Y. 

Albert  O.  True,  until  recently 
special  assistant  engineer  with  the 
Pennsylvania  State  Department  of 
Health,  has  been  retained  by  the  Prox- 
imity Manufacturing  Co.,  Greensboro, 
N.  C.,  as  sanitary  engineer. 

William  E.  Stanley,  for  the 
past  twenty  months  field  engineer  for 
Pearse,  Greeley  &  Hansen,  Chicago,  in 
cargo  of  the  construction  of  the  im- 
pounding dam  fdr  the  additional  water 
supply  of  Decatur,  111.,  has  been  made 
assistant  engineer  in  the  Chicago  office 
of  that  consulting  hydraulic  and  sani- 
tary engineering  firm. 

D  R.  H  0  W  A  R  D  M.  R  A  Y  M  0  N  p,  for 
twenty-seven  years  dean  of  engineer- 
ing of  Armour  Institute  of  Technology, 
has  been  appointed  president  of  the 
Institute,  succeeding  the  late  Dr.  Frank 
W.  Gunsaulus,  who  died  last  year.  Dr. 
Raymond  has  been  serving  as  acting 
president  since  the  death  of  Dr.  Gun- 
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saulus.     Dr.  Raymond  is  a  g:raduate  of 
the  University  of  Michigan. 

EarlG.  Marsh,  who  for  the  past 
seven  years  has  been  engaged  in  mak- 
ing surveys  of  proposed  park  exten- 
sions in  Washington,  D.  C.,  has  been 
appointed  by  the  Secretary  of  War  as 
superintendent  of  public  parks  of  the 
District  of  Columbia. 

J.  C.  N  A  G  L  E,  dean  of  the  engineer- 
ing department  of  A.  &  M.  College, 
Texas,  has  tendered  his  resignation  to 
become  effective  September  1.  There- 
after he  will  devote  his  time  to  consult- 
ing practice  as  a  member  of  the  Nagle, 
Witt,  Rollins  Engineering  Co.  During 
the  summer,  however,  Dean  Nagle  will 
tour  Europe  where  he  will  make  a  thor- 
ough study  of  engineering  problems. 

Thomas  Taylor,  for  the  past 
ten  years  with  the  Department  of 
Works,  Toronto,  Canada,  principally 
as  designing  and  construction  engineer, 
was  recently  appointed  engineer  of 
railways  and  bridges  of  the  Depart- 
ment of  Works.  Mr.  Taylor  was  de- 
signer of  the  Bloor  Street  viaduct  in 
Toronto. 

William  Hugh  Coverdale, 
member  of  the  firm  of  Coverdale  &  Col- 
pitts,  consulting  engineers.  New  York 
City,  has  been  appointed  president  of 
the  Canada  Steamship  Lines,  Ltd. 

Ralph  W.  Wymer  has  been  ap- 
pointed sewage-disposal  plant  engineer 
at  Barberton,  Ohio.  He  succeeds  E.  B. 
Patterson  who  resigned  recently. 

John  D.  Williams,  who  has 
been  connected  with  the  Indiana  state 
government  continuously  since  1906, 
and  whose  most  recent  position  has 
been  chief  clerk  of  the  state  highway 
department,  has  been  named  director 
of  the  highway  department.  Mr.  Wil- 
liams succeeds  Lawrence  Lyons, 
new  Republican  state  chairman,  whose 
resignation  was  handed  to  the  commis- 
sion May  16. 

R.  T.  Brown,  chief  field  engineer, 
South  Carolina  Highway  Department, 
has  resigned  and  has  entered  the  con- 
tracting business  with  J.  T.  P  L  o  T  T 
of  Greensboro,  N.  C.  Mr.  Brown 
joined  the  highway  department  in  1917 
and  has  successively  held  the  positions 
of  assistant  highway  engineer,  chief  of 
surveys  and  plans,  and  chief  field  en- 
gineer. 

William  H.  Lewis  has  re- 
signed as  manager  of  the  sluicing  de- 
partment Puget  Sound  Bridge  and 
Dredging  Co.,  Seattle,  Wash.,  and  has 
associated  himself  with  W.  C.  M  o  R  s  E, 
as  hydraulic  engineer  and  contractor, 
with  offices  in  the  Thompson  Building, 
Seattle.  Mr.  Lewis  was  president  of 
the  Lcwis-Wilcy  Co.  which  did  the  re- 
srading  work  in  Seattle  and  Portland. 
With  Mr.  Morse  he  originated  the 
Lewis-Morse  shcarboard  method  of  con- 
trojling  material  deposited  by  hydraulic 
sluicing,  which  was  used  in  building 
Wcstover  Terraces  in  Portland,  the 
Ochoco  Dam  at  Prineville,  Ore.,  and 
the  stadium  for  the  University  of 
Washington.  The  new  firm  will  give 
special  attention  to  sluicing  work,  to  th<- 
application  of  wet  methods  in  th«' 
transportation  of  earth  and  to  the 
building  of  high  and  stable  embank- 
ments. 


W.  F.  Jordan,  principal  assistant 
engineer  of  the  New  York  Central  R.R. 
Co.,  has  been  transferred  from  the 
Grand  Central  Terminal  offices.  New 
York  City,  to  Albany.  Among  his  other 
new  duties  Mr.  Jordan  will  have  super- 
vision over  the  Hudson  River  Connect- 
ing R.R. 


Business  Notes 


Chicago  Engineering  As- 
sociates is  the  new  name  of  an 
association  of  existing  organizations  to 
render  engineering  and  construction 
service.  James  N.  Hatch  is  chief  engi- 
neer, and  Edward  N.  Lake  is  general 
manager.    The  offices  are  in  Chicago. 

The  Guarantee  Construc- 
tion Co.,  New  York  City,  announces 
the  retirement  of  its  former  vice-presi- 
dent, W.  G.  Hudson.  No  other  change 
has  been  made  in  the  organization  of 
the  company. 

The  Mississippi  Valley 
Structural  Steel  Co.  an- 
nounces its  formation  by  the  merger  of 
the  Decatur  Bridge  Co.,  Decatur,  111., 
and  the  Christopher  &  Simpson  Iron 
Works  Co.,  St.  Louis,  Mo.  These  two 
plants  have  a  combined  capacity  of  40,- 
000  tons  annually.  W.  M.  Wood,  De- 
catur, 111.,  is  president  of  the  company 
and  C.  R.  Dick,  secretary. 

The  Asquam  Construc- 
tion Co.,  Toledo,  Ohio,  has  been  re- 
cently organized  to  engage  in  general 
construction  and  engineering.  Incor- 
porators are  Theodore  Tenscher,  Leet 
J.  Deibel,  Manuel  F.  Felt,  William  Felt 
Tenscher  and  Charles  W.  Davis. 


Obituary 


William  G.  Charleson,  a 
contractor  of  Ottawa,  Canada,  died  in 
Toronto  May  18. 

Arthur  Lagron,  who  was  for 
a  number  of  years  the  city  engineer 
of  Freeport,  III.,  died  recently  in 
Peoria,  III.,  aged  85  years.  He  was  a 
native  of  France. 

Henry  A.  W  a  t  T  e  r  s  o  n,  con- 
tractor of  Los  Angeies,  Cal.,  died  re- 
cently in  that  city  at  the  age  of  70 
years.  Mr.  Watterson's  company  had 
constructed  several  large  engineering 
projects  in  and  around  Los  Angeles,  in- 
cluding the  Hill  Street  tunnel. 

George    P.    B  r  a  »  i  s  ii,    for    the 

past  fourteen  years  city  engineer  of  La 
Cro.'ise,  Wis.,  died  recently  in  that  city 
very  suddenly,  aged  fi'.t  years.  Mr. 
Bradish  received  his  early  education  in 
La  Crossr,  l.'.ter  attending  Lawrcnrt 
College  at  Appleton,  Wis.,  for  one  year. 
He  then  went  to  the  Univrsity  of  Wis- 
consin /rom  which  institution  he  was 
gr.-i'lii;)t''l  in  civil  engineering  in  187'5. 
.Aft'r  t'r.nlualion  he  was  cmpl'iycd  by 
till'  Northwestern  R.R.  in  construction 
w  rV:  lliroukrh  tho  Dakofas,  Minnesota, 
Ni  !  I  ,itk:i.  and  other  Western  States. 
.Mr.  llV.iflish  was  appointed  city  engi- 
neer of  La  Crosse  in  June,  1907,  upon 
the  resignation  of  W.  S.  Woods. 


EquiPxMent  and 
Materials 

Heated  Wheelbarrow  for  Bitumi- 
nous Road  Repair  Materials 

A  gasoline-heated  wheelbarrow  for 
handling  bituminous  materials  used  in 
road  repair  work  has  been  developed  by 
the  Road  Repair  Equipment  Co.,  165 
Broadway,  New  York  City.  The  wheel- 
barrow has  a  capacity  of  3  cu.ft.  and  is 
equipped  with  a  tank  holding  sufficient 


gasoline  for  10  hours  continuous  opera- 
tion. The  equipment  is  designed  par- 
ticularly for  road  patrol  work  and.  can 
also  be  employed  for  transporting  roof- 
ing material,  concrete  in  freezing 
weather,  pipe  jointing.  Dumping  of 
the  barrow  does  not  interfere  with  the 
operation  of  the  heating  device. 


New  Steam  Scarifier 

A  now  steam  scarilicr  to  be  attached 
to  a  road  roller  has  been  announced  by 
the  J.  I.  Case  T.M.Co.,  of  Racine,  Wis. 
The  scarifier  is  attached  to  the  rear  of 
the  roller  and  the  same  operator  han- 
dles both.  The  additional  weight  of  the 
complete  attachment  is  about  1,850  lb. 
A  steam  pressure  cylinder  which  is 
under  instant  control  of  the  operator  is 
employed  to  raise  and  lower  the  teeth 
by  manipulating  a  four-way  valve.  The 
teeth  are  forced  into  the  ground  under 
a  steam  pressure  of  four  tons  and  are 


held  there  by  a  steam  cushion.  The 
picks  can  be  raised  or  lowered  in  pass- 
ing over  cross  walks,  m-inholc  covers 
and  other  immovalile  obstacles. 

Six  toiil-steel  scarifier  teeth  arc  used 
of  li-in.  X  2}-in.  section  and  22  in.  long. 
The  picks  are  adjustable  for  depth,  and 
gage  wheels  prevent  them  from  dig- 
ging below  the  required  depth  in  case 
the  rear  rolls  dnip  into  a  hole  in  the 
road.  The  wiilth  of  rut  can  bo  varied 
from  40  in.  to  56  in,  depending  on  the 
spacing  of  the  picks,  or  any  of  the 
picks  desired  can  be  removed. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


i 


May  Contracts  Reflect 
Business  Revival 

Increase    of    $63,10.5,640    Over    Corre- 
sponding  Period   of   1921 — Miscell- 
aneous $4,160,916  Heavier 

An  increase  of  $63,105,640  in  impor- 
tant engineering  contracts  in  the  United 
States  during  the  month  of  May  over 
the  corresponding  period  of  1921,  is 
indicative  of  the  business  revival  of  the 
country.  Last  month's  contracts 
amounted  to  $172,010,171  in  compar- 
ison to  $108,904,531  in  1921,  and  $165,- 
870,787  in  1920.  These  figures  and 
those  in  Table  I  are  compiled  from 
Construction,  jNews,  w^here  milnimujn 
projects  reach  $25,000  each  on  public 
work  and  $150,000  in  the  case  of  com- 
mercial buildings. 

Interesting  to  note,  is  the  large  gain 
in  miscellaneous  construction,  which  in- 
creased $4,160,916  over  May,  1921,  but 
fell  $5,804,262  under   1920  figures. 


Business  Briefs 

Petroleum  products  are  active,  ex- 
cepting kerosene,  which  is  seasonably 
stagnant,  market  reports  throughout 
the  country  say.  Gasoline  is  in  greatest 
demand  and  the  tank-car  price  for  it 
now  has  advanced  to  an  average  of  22 
cents.  Turpentine  substitutes  are  firm 
and  scarce. 

Bituminous  coal  exports  during  April 
fell  nearly  400,000  tons  under  March, 
according  to  the  Department  of  Com- 
merce. A  total  of  714,959  tons,  valued 
at  $3,479,041,  were  exported,  compai'ed 
with  1,187,313  tons,  worth  $6,311,540, 
in  March  and  1,443,091  tons,  worth 
$9,135,379,  in  April,  1921. 

Output  of  beehive  coke  in  April 
dropped  to  528,000  tons  from  732,000 
tons  in  March;  by-product  coke,  on  the 
other  hand,  increased  90,000  tons  over 
March,  with  a  total  of  2,227,000  tons 
in  April. 


Labor  Board  Announces  Cut 
in  Railroad  Wages 

Maintenance-of-Way  Labor  Affected  by 

Decision  That  Vvill  Save  More 

Than  $48,000,000 

Wage  reductions  affecting  400,000 
railway  employees  and  aggregating 
more  than  $48,000,000  are  authorzied 
by  a  Railroad  Labor  Board  decision 
announced  May  28.  Although  these 
cuts  apply  mainly  to  maintenance-of- 
way  employees  decisions  affecting  other 
classes  of  labor  are  now  pending. 

The  cuts  authorized  for  the  various 
classes  of  labor  are  as  follows: 

Bridge,  building,  painting,  construc- 
tion, mason  and  concrete,  water  sup- 
ply and  plumber  foremen,  except  cer- 
tain water  supply  and  plumber  foremen 
coming  under  the  provisions  of  the  cut 
authorized  last  July:  decrease  of  5 
cents  an  hour. 

Assistant  bridge,  building,   painting, 
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Engineering  News-Record 

Construction  Cost 

Index  Number 

June,  1922 166.62 

May,  1922 164.62 

June,  1921 209.82 

Peak,  June,  1920 273.80 

1913 100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  is  two  points  higher  than  last  month,  due 
principally  to  a  stiffening  in  labor  rates.  Demand  for 
steel  continues  fair,  but  less  urgent  than  recently,  price 
for  structurals  unchanged  at  $1.60.  Lumber  generally 
higher.  Cement  advanced  in  the  East,  but  is  firm 
elsewhere.  Average  hourly  rate  for  common  labor  is 
43c.  Thus,  general  construction  cost  is  21  per  cent 
cheaper  than  one  year  agj  and  39  per  cent  under  the 
peak;  it  is  67  per  cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

May,  1922 179 

April,  1922  150 

May,  1921 107 

1913  100 

Yearly 

1921  (entire  year) 88 

1920  (entire  year) 91 

1913  100 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  179  for  the  month  of  April,  and  88  for 
the  whole  of  1921,  as  against  100  for  1313.  This  means 
that  the  actual  volume  of  construction  in  1921  (not 
the  mere  money  value  of  the  contracts  let  that  year) 
is  12  per  cent  under  the  volume  of  construction  for  1913. 
Our  monthly  volume  number,  179,  for  April,  1922,  is 
really  the  increment  of  construction,  and  indicates  the 
rate  at  which  contracts  are  being  let  as  compared  with 
1913  awards. 


Excavation  and  dredging  was  the  only 
classification  which  in  May,  1921,  ex- 
ceeded the  value  for  the  same  month 
in  1922. 

May's  total  value  of  contracts  exceeds 
April  contracts,  by  $147,249,327,  March 
contracts  are  $6,416,829  heavier  than 
for  May,  and  February  contracts  are 
$120,948,171  less  than  for  the  month 
of  May.  January  contracts  were  $93,- 
459,218  less  than  in  May. 


Crude  oil  production  in  the  United 
States  in  the  week  ending  May  13,  is 
reported  to  have  averaged  1,422,400  bbl. 
daily,  according  to  statistics  of  the 
American  Petroleum  Institute.  This  is 
an  increase  of  14,950  bbl.  daily,  com- 
pared with  the  preceding  week. 

Automobile  production  in  1921 
amounted  to  1,668,550  vehicles,  repre- 
senting a  total  value  of  $1,260,000,000. 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  IN  MAY,  1922 

New            Middle  Middle          West,  of 

England         Atlantic  Southern  West         Mississippi  '  Western  Total 

Waterworks $125,000        $482,000  $360,000  $959,000     $1,025,000  $617,000  $3,568,000 

Sewers 2,992,000  598,000  1,720,000          290,000  122,000  5,722,000 

, Bridges 28,000      5,674,000  636,000  379,000       1,153,000  50,000  7,920,000 

Excavation   and 

dredging 344,000  126,000          291,000  15.000  776,000 

Streets  and  roads..        1,759,000     16.609,000  4,864,000  10,794.000       5.043,000  3,215,000  42,284,000 

Industrial  works...       3,865,000       5.826,000  425,000  2,539,000           162,000  1,001,000  13,818.000 

Buildings 10,941.000     38,564,000  7,887,000  18,310,000       4.343,000  5,658,000  85,703  000 

Fed.  gov't,  wks. ..  .           106.000          645.000  1,291.000  1,327,000  3,369  00 

MisceHaneous 172,000       4.669,000  743,000  502,000       1,246,950  1.064,000  8.396,950 

Total $16,996,000    $75,461, 000.  $1  7,148,000  $35,329,000  $13,553,950  $13,069,000  $171,556,950 


construction,  mason  and  concrete,  water 
supply  and  plumber  foremen  and  coal 
wharf,  coal  chute  and  fence  gang  fore- 
men, pile  driver,  ditching  and  hoisting 
engineers  and  bridge  inspectors,  except 
asssitant  water-supply  and  plumber 
foremen  coming  under  certain  pro- 
visions of  the  cut  of  last  July:  decrease 
of  5  cents  an  hour. 

Section,  track  and  maintenance  fore- 
men and  assistant  section,  track  and 
maintenance  foremen:  decrease  of  3 
cents  an  hour. 

Mechanics  in  the  maintenance  of  way 
and  bi-idge  and  building  departments, 
except  those  that  come  within  the  scope 
of  agTeements  with  the  federated  shop 
crafts:    decrease  of  4  cents  an  hour. 

Mechanics'  helpers  in  the  mainte- 
nance of  way  and  bridges  and  building 
departments  except  those  that  come 
within  the  scope  of  agreements  with  the 
federated  shop  crafts:  decrease  of  1 
cent  an  hour. 

Track  laborers  and  all  common  labor- 
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ers  in  and  around  shops  and  round- 
houses not  otherwise  provided  for; 
decrease  of  5  cents  an  hour. 

Drawbridge  tenders  and  assistants, 
piledriver,  ditching  and  hoisting  fire- 
men, pumper  engineers  and  pumpers, 
crossing  watchmen  or  flagmen  and 
lamplighters  and  tenders:  decrease  of 
5  cents  an  hour. 

Laborers  employed  in  and  around 
shops  and  roundhouses,  such  a  engine 
watchmen  and  wipers,  fire  builders,  ash- 
pit men,  flue  borers,  coal  passers,  except 
those  coming  under  certain  provisions 
of  the  decrease  of  last  July,  and  coal 
chute  men:   decrease  of  5  cents  an  hour. 


Next  Week — Production  and  Stocks 

of  Materials  Throughout  the 

Country. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for  in 
Construction  News,  pp.  273  to  284  are 
the  following  large  projects: 

A  high  school  at  Columbus,  Ohio, 
$1,000,000. 

A  crypt  at  Washington,  D.  C, 
$5,000,000. 


Elevation  of  grade  crossings,  St. 
Paul,  Minn.,  $4,000,000. 

University  buildings  at  London,  Ont., 
$1,000,000. 


Coming  —  First  five  vi/ytith-s  of 
construction  classified  geographic- 
ally and  as  to  kind  of  work.  Con- 
tracts let,  bids  desired,  proposed. 
Construction  News  has  reported 
contracts  let  wwth  $604,000,000 
with  just  as  much  coming  along. 


Labor  Rates  and  Conditions  Throughout  the  Country 


steady  and  sustained  gains  in  em- 
ployment throughout  the  tjnited  States 
are  shown  in  reports  of  the  President's 
Conference  on  Unemployment.  For 
every  100  jobs  listed  during  April  there 
were  l.'iO  applicants  as  against  182  in 
March ;  20.5  in  February  and  226  in  Jan- 
uary. This  represents  a  decrease  of  33 
per  cent  in  the  number  of  applicants  for 
employment  during  the  first  four 
months  of  the  year.  Unemployment  has 
decreased  about  61  per  cent  since  May  1, 
1921,  according  to  the  National  Indus- 
trial C-onference  Board. 

Actual  increases  in  rates  are  making 
their  appearance  in  building  trades 
wage  schedules;  due  no  doubt  to  increas- 
ing shortage  of  skilled  mechanics.  For 
example,  carpenters  in  Pittsburgh  and 
bricklayers  in  Detroit  have  been  granted 
an  increase  of  12Jc.  per  hr.,  effective 
June  1.  No  wage  decreases  for  skilled 
labor  are  noted  in  twenty-one  cities  re- 
porting to  Engineering  News-Record, 
though  slight  reductions  and  adjust- 
ments are  reported  for  common  labor 
in  New  York  and  Minneapolis. 

With  the  1921  wage  scale  still  in 
eflTect  in  New  York  City  and  premium 
wages  being  offered  many  of  the  skilled 
building  trades,  the  unskilled  rates  seem 
to  r^nge  between  44c.  and  60c.  per  hr.. 


which  is  considerably  below  the  1921 
schedule.  This  is  plainly  an  instance  of 
cutting  under  the  established  rate  for 
union  common  labor  and  applies  to  con- 
ditions such  as  those  existing  in  rein- 
forced-concrete  construction. 

Neut  Orleans'  present  wage  scale  ex- 
pires June  15.  No  negotiations,  known 
to  the  public,  are  pending  between  men 
and  employers,  although  plumbers  are 
reported  to  have  accepted  the  new 
schedule  of  90c  per  hr.,  effective  June 
15.  Unemployment  has  diminished  55J 
per  cent  this  year;  there  are  4,000 
unemployed  men  in  Nexv  Orleans  as 
against  9,000  in  December,  1921.  Heavy 
rains,  flooding  the  lumber  camps,  have 
thrown  many  out  of  unemployment  in 
the  timber  section.  Day  laborers  re- 
ceive as  low  as  $1.50  per  day;  mechan- 
ics demand  $5. 

The  largest  industrial  concern  in  the 
Birmingham,  district  has  increased  the 
coal  miners'  wage  rate  10  per  cent  and 
that  for  ore  miners  15  per  cent,  effective 
May  15.  Wage  rates  in  other  trades 
remain  unchanged. 

Pittsburgh  reports  hoisting  engineers, 
hoo-carriers  and  common  laborers  plen- 
tiful, but  there  are  just  enough  brick- 
layers a"d  structural  ironworkers  to 
meet     the     demand.       Carpenters     are 


scarce  and  many  are  coming  in  from 
out  of  town. 

Conditions  in  all  trades  have  about 
reached  normal  in  Detroit,  with  supply 
equal  to  the  demand.  The  Associated 
Building  Employers  have  arranged  to 
open  an  emplo>Tnent  bureau  which  will 
be  operated  on  the  American  plan. 

Very  little  unemployment  in  Los  An- 
geles. Normal  supply  of  bricklayers; 
other  skilled  building  trades  are  operat- 
ing under  fairly  satisfactory  condi- 
tions. Common  labor  situation  improv- 
ing gradually;  present  conditions  much 
better  than  a  month  ago. 

Apartment  house  and  residence  build- 
ing continues  to  be  the  feature  of  co- 
struction  in  Atlanta.  Labor  is  in  good 
demand  and  available  at  the  lowest 
wage  rates  prevailing  in  any  of  the 
twenty  American  cities  reporting.  Hod- 
carriers,  however,  are  obt:nned  at  a 
slightly  lower  rate  in  Birmingham,  at 
15c.@25c.  as  against  30c.  in  Atlanta. 

No  unemplo>nnent  among  bricklayers, 
carpenters  or  hod-carriers  in  Denver. 
Large  increase  in  employment  of 
piledrivcrs,  structural  ironworkers  and 
common  laborers. 

Labor  plentiful  in  Montreal  and  Min- 
veapnli.t;  no  unemployment  among 
building  trades  mechanics  in  the  latter. 


(Higher  rates  indicated  by  -|-,  decreases  by — ) 


Brick- 
Cities  layers 

Atlanta fO/tO 

Baltimore 1   25 

BirminKham I   00 

Boston ■  "^0 

Cincinnati 125 

Chiraeo 1.10 

(Icvfland +1    25 

Dallas 1   no 

Denver 1  25 

Detroit +1    12! 

Kaniai  City 1  071 

Lot  Aneeles 1   25 

Minneapolis •  00 

Montreal -80 

New  Orleans 1  00 

New  York 1.25 

Pittiburuh 1   ■"" 

St.  Louis I   25 

San  Francisco 1   121 

Seattle...                                                         1   00 

Pha«delphi«... ■.■..■..'.■..■.  ■■.■.■.'.■ 1  00 


Structural 

Car- 
penters 

Hoisting 
Engineers 

Mod 
Carriers 

Pile 
Drivers 

Iron 
Workers 

Common 
Labor 

SO  70 
.SO 
.75 
.90 

?0  70 
.R7 
.^0@1.00 
.90 

$0  m 

.54 

.1.5^.25 

.60 

}l6;74' 

jn.r.5 

1.00 

1.00 

.90 

?0.20 
..10 
.L5(S20 

.05 
1  00 

^•l.()■^(al.lo 

1   00 
1.00 

.95 
1    10 
1  04 

1  no 

1,00 

.721 
' '  ".66' 

.75(0. 811 

.771 
1. 10 
.91 

1  on 
1 .  no 

.95 
1.05 

-t-i.io 
1  on 
l.n'j 

.40 

.72 
.57 

.25 
.35(S)   50 

«0 
1  00 

.80(31.90 
1.00 

50(0  7fl 
.80 

1  .00 

I.n7l 

.r.0(o   KO 
1.071 

.50 

1.00 
.80 

1  00 
.80 

':!.!' 

.871 

I. no 
.80 

.5r,l  (34.621 
—  .35(g«.50 

.60 
.88 

.50 
.90 

.40 

..50 
.80 

.5? 
1.00 

.20@»30 
.30 

1.121 

1.25 

.871 

1.00 

1.121 

—  .44@.60 

+  1    121 
1    121 

1  00 
1   121 

.80 

.85 

1.00 
1.00 

1  00 

lo'; 

.35(31.60 

1  no 

.80 
.90 

1  00 
90 
.90 

.75 

.70 

.7S®90 

I  no 
1  on 
1.00 

1.121 

8n(a.90 

.90 

471(S>.$0 
.SOCrft.60 
.2S&.3S 

934 


ENGINEERING     N E W S - R E C 0 R D 


Vol.  88,  No.  22 


$2.50,000,000  To  Be  Saved 
by  Freight  Rate  Cut 

By  H.  M.  CUNNINGTON 

That  the  effect  of  the  order  by  the 
Interstate  Commerce  Commission  for  a 
general  10  per  cent  reduction  in  freight 
rates,  effective  July  1,  will  be  an  annual 
saving  to  shippers  of  from  $200,000,000 
to  $250,000,000,  is  the  opinion  of  many 
traffic  experts  throughout  the  country. 

Railway  officials  compute  that  com- 
pared with  the  rates  effective  after  the 
last  increases,  in  August,  1920,  the  re- 
duction ds  approximately  $450,000,000. 
Since  then,  there  have  been  various 
reductions,  some  voluntary,  some  or- 
dered, equivalent  to  perhaps,  $200,- 
000,000,  these  reduotions  including  those 
on  Southern  hardwood.  In  railway 
opinion,  the  net  reduction,  below  the  re- 
turn from  existing  rates,  caused  by  the 
10  per  cent  rate  reduction  of  last 
week,  is   $250,000,000. 

Slight  effect  on  Stock  Exchange 
prices  has  been  noted.  It  is  significant 
that  railway  stocks  have  not  advanced 
with  the  general  list  in  this  season's 
rise.  Further  explanation  of  the  phil- 
osophy with  which  the  freight  cut  has 
been  received  lies  in  the  fact  that  most 
railway  men  have  felt  that  the  rate 
advance  of  25  and  40  per  cent  in  August, 
1920,  was  too  heavy  for  the  traffic  to 
bear. 

The  cut  in  freight  rates,  horizontal 
instead  of  on  specified  commodiities,  is 
the  first  general  reduction  since  the 
period  of  government  control.  By  ter- 
ritorial groups,  the  commission's  pro- 
posed new  rates  are  as  follows: 


In  the  eastern  group,  including 
Illinois,  26  per  cent  above  rates  ef- 
fective before  August,  1920,  instead 
of  the  40  per  cent  increase  effective 
since  then. 

In  the  western  district,  and  be- 
tween it  and  Illinois,  21.5  per  cent 
above  1920,  instead  of  the  35  per 
cent  authorized  since  then. 

In  the  southern  and  mountain 
Pacific  groups,  12.5  per  cent  aijove 
1920,  instead  of  the  25  per  cent 
authorized  then. 

On  territorial  traffic,  20  per  cent 
above  1920,  instead  of  the  33  J  per 
cent    authorized    then. 

The  railroads  have  until  May  31  to 
determine  whether  they  intend  to  con- 
test the  order.  Not  a  representative  of 
the  railway  executives  has  commented 
on  any  such  action.  It  is  said  that  the 
executives  want  to  give  full  study  to 
the  decision  and  all  its  angles. 

The  Interstate  Commerce  Commis- 
sion, officials  of  that  body  say,  acted  in 
the  conviction  that  modification  of  the 
transportation  rate  level  would  encour- 
age resumption  of  normal  traffic  and 
stabilize  the  conditions  governing  com- 
merce and  industry,  contributing  to  bus- 
iness revival.  That  the  railroads  can 
stand  the  decrease  is  the  conviction  of 
the  Commission,  notwithstanding  the 
ai-gument  and  evidence  to  the  contrary 
submitted  by  the  carriers. 

"We  are  of  opinion,"  says  the  re- 
port of  the  Commission,  "that  general 
reduction  in  the  rate  level,  as  substan- 
tial as  the  condition  of  the  carriers  will 
permit,  will  tend  not  only  to  lessen  the 
transportation    burden,    but    also     to 


equalize  and  stabilize  the  conditions  un- 
der which  commerce  and  industry  are 
carried  on,  with  consequent  fuller  as- 
surance to  the  carriers  of  realizing  the 
fair  return  contemplated  by  the  law." 


Freight  Loadings  Increase 
28  per  Cent  in  Week 

In  the  week  ending  May  13,  1922, 
the  total  revenue  freight  loaded  was 
777,359  cars,  an  increase  over  the  week 
of  May  6  far  in  excess  of  the  decline 
suffered  in  that  week  from  the  week 
of  April  29.  Evei-y  classification  parti- 
cipated in  this  advance  save  live  stock 
and  merchandise,  l.c.L,  wherein  the  de- 
creases were  not,  however,  marked.  Coal 
and  coke,  despite  the  effect  of  the  sixth 
complete  week  of  the  miners'  strike, 
both  showed  a  good  gain,  while  the  ore 
loading  climbed  back  to  the  record  of 
the  second  week  preceding.  The  mis- 
cellaneous loading  jumped  10,933  cars 
— an  indication  that  the  miners  strike 
has  not  as  yet  adversely  affected  gen- 
eral business.  Compared  with  the  pre- 
ceding year,  the  1922  performance  was 
an  increase  of  26,173  cars,  a  comparison 
which  indicates  the  extraordinary  de- 
pression which  business  was  under  a 
year  ago.  The  decrease  compared  with 
the  same  week  of  1920,  when  business 
was  booming,  was  65,786.  The  service- 
able surplus  of  freight  cars  for  the 
week  ended  May  15,  1922,  was  343,689, 
a  decrease  of  9,550  compared  with  the 
week  ending  May  8.  The  box  surplus 
was  84.640,  the  decrease  over  the  pre- 
vious week  being  1,964.  The  coal  car 
surplus  was  218,466,  or  7,810  fewer. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Market 


Pig  Iron — No.  2  Foundry  iron  up  $1 
in  Birmingham;  No.  2  Foundry  South- 
em  advanced  $8  in  Chicago.  Advances 
$2  to  $5  per  gross  ton  at  other  princi- 
pal furnaces.  Coke  production  in  Con- 
nellsville  district  gained  6  per  cent 
during  third  week  of  May.  Much  im- 
ported pig  iron  being  used. 

Railway  Supplies — Light  rails  quoted 
at  $30@$32  as  against  $30  per  ton, 
f.o.b.  Pittsburgh;  standard  spikes 
quoted  at  a  minimum  of  $2.25  per  100 
lb.  at  mill.  Spikes  and  track  bolts  up 
10c.  per  100  lb.  in  Birmingham.  Rail- 
road buying  of  freight  car  materials 
and  rails  continues  a  trifle  heavier  than 
the  pre-war  rate. 

Pipe — Continued  rise  in  pig  iron  re- 
flected in  cast-iron  pipe  which  advances 
$1  in  San  Francisco  and  $2  per  ton  in 
New  York.  Sewer  pipe  advanced  Ic. 
per  ft.  in  Birmingham  and  Atlanta. 
Rise  in  Pittsburgh  on  standard  sewer 
pipe  in  sizes  above  24-in.  Chicago, 
Minneapolis,  Philadelphia,  Cincinnati 
and  Detroit  quotations  based  upon 
double  strength  sewers. 

Road  and  Paving  Materials — Asphalt, 
in  bulk,  $21.35  as  against  $19.95  per 
ton,  in  Minneapolis.  Granite  paving 
blocks,  5-in.,  $131.75  delivered  in  New 
York  as  against  $130  '  per  1,000; 
Montreal  quotes  $100  as  as  compared 
with  $125  per  1,000  last  month.    Wood 


blocks  up  30c.  in  Philadelphia  and  down 
Ac.  per  sq.yd.  in  Minneapolis. 

Sand,    Gravel    and    Crushed    Stone — 

Prices  very  firm  throughout  the  coun- 
try, in  view  of  constantly  increasing 
volume  of  construction. 

Lime  —  Hydra  ted  finishing  lime  in 
Atlanta  $22.50  as  against  $18;  hydrated 
common,  $13  as  compared  with  $12.50 
per  ton,  one  month  ago;  common  lump 
lime  up  50c.  per  bbl.,  180-lb.  net.  Hy- 
drated common  lime  up  50c.  in  Phila- 
delphia and  down  50c.  per  ton  Boston. 

Cement — New  York  quotes  $2.40@ 
$2.50  as  against  $2.40,  deliv  red,  with- 
out bags  and  $2.10  as  compared  with 
$2  per  bbl.,  alongside  dock  to  dealers. 
Price  in  San  Francisco  $2.83  as  against 
$2.73.  Drop  of  2c.  per  bbl.  in  Milwau- 
kee and  Montreal  and  5c.  in  Atlanta. 
Mill  advances,  owing  to  coal  situation, 
of  10c.  at  Hudson,  N.  Y.,  and  20c.  per 
bbl.  at  Northampton,  Pa. 

Structural  Material— High  fuel  costs 
coupled  with  possibilities  of  labor  short- 
age rnd  higher  wages,  as  well  as 
shorter  working  hours,  hold  price  firm 
at  $1.60  per  100  lb.,  f.o.b.  mill.  Steel 
bars,  however,  show  upward  tendency. 
Structural  rivets,  i-in.,  quoted  at  mini- 
mum of  $2.25  and  cone-heads,  J-in.,  at 
$2.35,  Pittsburgh.  Steel  sheets  firm  at 
mill  but  up  10c.  per  100  lb.  at  New  York 
warehouses. 


Brick    and    Hollow    Tile  —  Common 

brick.  New  York,  $20  per  1,000  whole- 
sale, alongside  dock,  as  aganist  $17; 
$23.50  delivered  as  compared  with 
$20.40  per  1,000,  one  month  ago.  Short- 
age continues.  Atlanta  quotes  rise  of 
$1;  Minneapolis,  $1@$2,  and  Birming- 
ham, $2  per  1,000.  SHght  rise  in 
hollow  tile  in  Chicago,  Minneapolis, 
Bii-mingham  and  Pittsburgh;  down  in 
Montreal. 

Lumber — -Long-leaf  yellow  pine,  base 
sizes,  up  $3(a)$6  in  Chicago;  stable  in 
New  York.  Increased  demand  has 
forced  lumber  prices  upward,  $1@$5 
per  M.  ft.  in  more  than  a  dozen  im- 
portant cities  in  the  United  States. 
Declines  reported  in  Montreal. 

Scrap — Stove  plate  and  rails  for  re- 
rolling  rise  50c.  per  gross  ton  in  New 
York;  scrap  price^  otherwise  firm. 

Manila  Rope — Prices  up  Ic.  in  Phila- 
delphia and  Jc.  per  lb.  in  New  Orleans 
for  i-in.  rope. 

Explosives — Decline  of  2c.  in  40  per 
cent  and  3c.  in  60  per  cent  gelatin  dyna- 
mite in  Los  Angeles;  60  per  cent  gelatin 
down  Jc.  per  lb.  in  Atlanta. 

Linseed  Oil — Raw  linseed  oil  quoted 
at  $1.03  as  against  90c.  per  gal.  (5-bbl. 
lots)  in  Chicago,  one  month  ago.  Prices 
farily  stable  elsewhere  throughout  the 
country. 
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Price  advances  since  laat  month  are  ir 

PIG  IRON— Per  Grcea  Ton— Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current  One  Yeai  Ag 

CINCINNATI 

No.  2Southcrn  (siUcon  2.25  (a  2.75) J25.S2  $28.75 

Northern  Baaic 25  02t  26  52 

SouthemOhioNo.  2(smcrn  l.75(Si|2.25) 22  SOt  27.52 

NEW  YORK,  tidewater  delivery 
SouihcrnNo.  2  (silicon  2.25  (a  2.7:) 28.56t  34.26 

BIRMINGHAM 

No  2  Foundry  (silicon  2.25  &!2.75) 17. SOt  24.00 

PHILADELPHU 

EastemP*.,  No.!2X,  (2.25(S2.75  8il.) 2S  36t  26.26* 

Virgmia No.  2  (sUicon  2.25  @.  2.75) 28.34t  27. 00* 

Basic 2J.50@2S  SOt  25.00t 

GreyForge 2S.00t  25.00* 

CHICAGO 

No.  2  Foundry  Local  (silicon  1.75  (3  2.25) 23  SOt  23.00 

No.  2  Foundry  Southern  (silicon  2.25  ((^  2.75)....     24.17t  29.67 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1.75  @  2.25) 24.16t  26  46 

Baric 2S  OOt  24.46 

Beeaemer 26.96t  26.96 

♦F.o.b.  furnace,    t  Delivered. 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  are  per  ton  fob.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  100  lb.  is 
charged  extra: 

— Pittsburgh ■ 

One 

Current         Year  Ago     Birmingham  Chicago 

Standard  bessemei  rails  . .       140  00              $45  00  S40.00 

Standard  openhearth  rails. .        40  00                  47.00           $40  00  40  00 

I ight  rails.  8  to  10  lb 30@J2                   2  30*             160*  I60(a;i.70* 

Light  rails.  12  to  U  lb 30@J2                   2  25*             1.60'  1.60(^1.70* 

Light  rails.  25  to  45  b 30@32                   2.20*             1.60*  1.60^1.70'- 

Rerollcd  Rails 28.00  

*Per  100  lb. 

RAILWAY  TIES — For  fair-siaed  orderp,  the  following  prices  per  tic  hold: 

6  In   I  R In  7  In    i  9  In 

by  S     Kt  by  RJ  Ft 

Chicago.    WhiU    Oak                                                        $1    35  $1    50 

Chicago,  Hardwood  and  Red  Oak I  20  I   30 

Chicago Empty  (>lHreo<>otirg(ndd'l)                     45  50 

.San  Franciaco Gieen  Douglas  Fir                       .85  1    10 

.>an  Francisco.  Empty  Cell  Crcoeotcd  Douglas  Fir      1 .86  2. 30 

.«t.  Loui»,  White  Oak* 1    10  144 

St.  I«ui»,  RedOak* 97  117 

St.  Louis  (creosoted)     No.l,$086;     No.  2.  W  96;     No  4.  Jl   28 

*SiandBrd  specifications  3Bc.  per  tie  additional.    Zinc  chloride  proccm  27o.  per 
tie  additional. 


idtcated  by  heavy _type;  declines  by  italics 

BVTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
;  to  Ij 44} 


TRACK  Sl'PPLIKf;— The  l< 

burgh  for  carload  lota,  together 


Current 
Rtaodard  fpikes,   ft-in 

and  larger $2  25 

Track  bolt? 3  OOta.)  50 

Htandard  section  angle 

bar.  2  40 


llowing  prices  are  bate  pfr  100  lb   fob.     Pitt»- 
fith  the  warehou-<*c  price*  at  the  places  named: 

Pitt'-burgh  San     Bir- 

One  Year  Fran-  ming 

Ago      Chicago  St.  I..oui8  circo    ham 


2  40      1  no      4  00    3  25 


PIPK 


WROUGHT  PIPF-Tlie  (ollowin/  discount-  are  to  jobbem  for  carload  Iota 
en  the  latest.  Pittsburgh  baaing  card: 


BUTT  WELD 


Steel 

In^lee  Blaok 

1  to  J 71 

J       M 

Ml-*   6« 

7  <o8 65 

»lo  12  .  64 


GalT 
5$1 


Incbe. 
;  to  M 


LAP  WELD 


5M 


21  to  6. 
7to  12  . 


Oalr 
2»l 


L't 


1  to  1  J    ... 

69               57! 

2  to  3 

70               58S 

LAP   WELD,  EX 

2 

2!  to  4.... 

62               50S 

66               54 S 

4!  to  6  ... 

65                53) 

7  to  8 

61                471 

9tol2.... 

55               41  i 

2 40J 

2!to4 43) 

4Jto6 42! 

7  to  8 35J 

9tol2 30! 


27! 
3IJ 
30! 
23! 
IS) 


STEEL — From  warehouses  at.  the  places  named  the-  following  discounts  hold 
for  steel  pipe: 

. Black  . 

New  Y'ork  Chicago  St.  Louis 

1  to  3  in.  butt  welded 66%  62S%  59%     i 

2!  to  6  in.  lap  welded 61%  59!%  56% 

' Galvanised  — ■ 

New  York  Chicago  St.  Louis 

1  to  3  in.  but;  welded 53%  48!%  45% 

2!  to  6  in.  lap  welded 47%  45)7,,  42% 

Malleable  fittings,  Class  B  and  C,  frci;  New  York  stock  sell  at  listless  10% 
Cast  iron,  standard  sices,  33-5%  off. 


CAST-IRON  PIPE— The  following  are  prices  per  net  ton  for  carload  lots: 
-New  York ■ 


Birmingham 


On 


.San  Fran- 
Current  Year  ,\go        Chicago       St.  Louis    ciaco 
151.80  $68  30  48.  I0@48.60     $43.70     $SS  00 

48.80@49.80       58.30         44.10  39.70       SI  00 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra;   16-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  followingprices  are  per  I  ttt  lin.ft. ; 

■ New  Y'ork  — — 

One  San 

Sixe,  In.              Current      Y'ear  Ago  St.  Louis  Chieago  Francisco  Dallas 

3     »40  00         $50  00  $50.00  $55  00 

4     50  00          60.00  $80.00  60.00  $76  50  65  00 

5     80.00           90  00           80.00  97.75  84  00 

6     100  00         115  00  140.00  100.00  127  50  110  00 

S     150.00         183.00  200.00  150.00  212.50  181  00 


SE  I  ER  PIPE — The  following  prices  are  in  cents  per  foot  for  standard  pipe  i 
carload  lots,  f.o.b.,  except  as  otherwise  stated; 

San 
New  York  Pitti-    Birming-     St.  Fran- 

Sixe,  In                       Delivered   burgh      bam       Loui-*    Chicago 
3 $0.14   $0  087     $0  12 


087 
.21  .1305 
21  1305 

.35  203 
.52  3045 
.67  .3915 
I.ISt  .522 
l.55t  .725 
l.98t  87 
2.64t  I  16 
2.97t  I  305 
4.50t  2  34 
5.001  2  S9 
6  55t  3. SI 
7.501  4  00 


.1225 


$0  09  $0.0875 
1125 
US 
22S 
.292S  .28 
.382S  .36 
SC2S  .52 
765  .68 
92 

ISO  i°.2b 

2-  00 

....  2.45 

3.00 

....  3.25 


54 
72 
1.00 
I  20 
I  60 
I  80 

3  75t 

4  75t 

5  50t 

6  OOt 


Bo-ton $0,105 

Minneapolis 


$0.1575  $0  245     $0  4725 


Denver. 

Seattle 

I.o-  Angeles 

New  Orleans 

Cincinnati I 

AtlanU ( 

Montreal.  dtUvtred 

Detroit 

Baltimore 

Kaniuw  City.  Mo 

Philadelphia 

*4-in..  6-in  .  9-in,,  respeeti' 


.27 
.32) 
.275 
.27 


.127S* 
.45* 

.1485 
.2275 
21* 
.1575 

tllouhle 


cLsco  Dallas 

10   12        

15  $0   It 

18  .165 

21  .25 

30  .35 

42         

54  .10 

.90         

1  32         

2  16'  i!40' 

3  00         

3  60         


24  )t 

$1    575  $4  408 

2  55  5  66t 

1  70 

2  341      

I   65        

1.755     

I   44  4.382t 

1  17       

4  50 

1  955  5  I25t 

2  29  5.23 

2  41  4  74 

I   575  3  58751 


ROAD  AND  PAVLNG  M.\  ri:HIALS 


ROAD  OIL-S  -Following  art  t   '.;ei  p«r  gal 
fob.  place  named: 

New  York.  45%  anphalt. ...     (.it  terminal) . 

New  York.  65%  aspbal'.  (at  terminal). 

New  York,  hinder (at  terminal). 

New  York,  fliii  (at  terminal) . 

New  Y"ik.  iKiuid  aaphalt  latiTrnnmll 

.11.  Inui-    in  '.n-;  r,.|.l,all  l/of..)  >ym,H  Hirr, 


Hallr. 
Dalln 
Dalla- 
Han  I  I 


k  can  8,000  gal 

minimum 

Current        One 

Year  Ago 

$0  05 

$0  06! 

045 

06 

055 

07 

.05 

.061 

06 

.08 

oc 

.021* 

05 

06 

051 

.061 

.10 

.10 

Irn.hl  I 

Fob.  <il 


•^o.  binder,  per  I'm 

121  75  net  t.,n  to  Whiting.  InH 
»l    Freight  to  .Han  Fran 


^m 
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ASPHALT — Prire  per  ton  in  packages  (350-1b.  bbk.  or  42S-lb.  drums)  and  in 

bulk  in  carload  lots: 

Paokaee  Bulk 

New  York  (Bayonne,  N.  J.) $25.00  JI5.00 

Boston No  quotations 

Chicago 24 .  35  18  0 

San  Francisco.  f.o.b.  refinery.  Oleum,  Cal.  (natural) 19.50*  13.50* 

Dallas 35.00  27.00 

Seattle  "£>"  grade 23.75  27. 25t 

Denver 40  00  

Minneapolis /.o.fe.  Twin  Cities 21.35 

St.  Louis  (natural) 22  35  14  00 

Baltimore 25 .00  20  00 

Los  Angeles,  a( /nclory 22.50  15.00 

Montreal 28. 00  21 .  00 

Atlanta 28 .00  

Detroit  (petroleum  asphalt) 25. 00  19 .00 

Cincinnati 32.00  28.00 

Maurer.  N.  J.  (natural  a.sphalt) 36.00  33  00 

Maurer.  N.  J.(artificial  asphalt) 22 .  00  20  00 

Philadelphia 24  00  17.50 

Kansas  City 28.83  22  83 

♦Freight  to  San  Francisco,  80c.  per  ton. 

tPetrolastic  XX. 

NOTK — Barrels  or  drums  are  optional  in  most  citie->.     About  6  bbls.  to  the 
ton,  and  from  4  to  5  drums.     Rebates  of  about  $1  per  bbl.,  no  rebate  for  drums. 

PAVING  STONF,— 

New  York  delivered 5-1 


Ch-go {iCt 


San  Francisco. 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans. . 

Cincinnati 

St.  Louis 

Karsas  City. . 
Philadelphia.  . 


granite,  28(S:  29  blocks  per  sq .yd.  $131.75 per  M 

About  4x8x4  dressed 3.20  sq.yd. 

4x8x4  common 3.  00  sq.yd. 

Basalt  block  4x7x8 70 .  00  per  M 

5-in.  granite 1 25 .  00  per  M 

Gramte 2 .  00  sq.yd. 

Granite,  26  J  blocks  per  sq.yd.      3 .  05  sq.yd. 

Granite 2  .  00  sq.yd. 

Granite 100.00  per  M 

Granite,  4x8x4 3. 25  sq.yd. 

Granite 3 .84@4  sq.yd. 

{4x8x4  dressed 3  ,  35  sq.yd. 

4x8x4  common 3 .  00  sq.yd. 

No. Granite 3.95  sq.yd- 

Granite 125.00per  M. 


(■Bronx $0  25      sq.ft. 

J  Manhattan,  4  ft .26      sq.ft, 

IQueens.Sft .26 

L  6x20-in.  cross-walk 1.00 

Chicago 18in.wide .99 


FLAGGING— 

New  York 


q.ft. 
lin.ft. 
Im.ft. 


CURBING— Bluestone  per  lineal  foot,  in  New  York,  costs  77c.  for  5x16  in.,  88c. 
for  5x18  in.;  in  cargo  lots. 


WOOD  BLOCK  PAVING— 

New  York  (delivered) 

New  York  ideUvered) 

New  York  (delivered) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Detroit 

Ci-ncinnati 

Kansas  City 

Philadelphia 


Size  of  Block       Treatment 


Per  Sq.Yd. 
$2  04 


3,00@3.25 
2.50(^2.75 


1.60 
1.80 
2.00 
3.90 
3.44 
4  50 
2.84 
3.00 
2.10 
2   15 


CONSTRUCTION  MATERIALS 

SAND  AND  GRAVEL — Price    for  cargo  or  carload   lots  to  contractor  is  as 
follows,  per  cu.yd.: 

. ■ Gravel   ■ 

. M  In- ■     ■ Jin. . Sand • 

One                       One  One 

Year                      Year  Year 

Current       Ago    Current       Ago    Current  Ago 

NewYork $1  75       $2  50       J1.75       $2.50     $1.00  $1  25 

Denver 2  50         2.00         2.50          1.80       1.10  I   60 

Chicago 1.80         2.25          1.80         2.25        1.80  2  25 

St.  Louis,  per  (071 1.25         1.55        1.30         1.60       1.10  1  60* 

Seattle 1.S6         1.50        1.25         1.50      1.26  1  50 

Dallas 2.25         3.50        2.25         4.00       2.25  3  00 

Minneapolis 1.50         2  00         1   50         1.00  I   00 

Cincinnati I.87i       2.36         1.875       2.36        1.43  1.86 

SanFrancisco 2.25         2.25         2.25        2.25       1.50  1   50 

Boston 2.40        2  65         2.40         2.65       1.65  2  00 

NewOrleans 2.08J       2  85         2.08J       1.35  1  65 

Los  Angeles,  per  ton l.SOf        1.45t        150t        1.45t      1.35t  130t 

Atlanta,  per  ton 1.85         2   80         1.85          1.15  1.62i 

Detroit 2.00        2.50         2  00        2  50       2  00  2  50 

Baltimore,  per  ton 1.40          1.40         1   60         1.60       2.00  70 

Montreal,  per  ton 1.25         1.50         I   50         1.50       1.25  I   25 

Birmingham,  per  ton  (Crushed  slag  used  instead  of  gravel)                 1.25  1.43t 

Philadelphia 1.50          1.55          1.60  .    . 

KansasCity 2.O0         3.25         2  00        3.75       1.20  1  25 

•  Fine  white  aand:  Pacific,  $5  per  ton:  Ottawa.  $6. 

t  Freight  from  quarry  to  Los  Angelea  is  85c.  per  ton,  and  is  included  in  above 
price. 

t  Per  cu.  yd. 


CRUSHED  STONE — Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  Btated 
otherwise,  is  as  follows,  per  cu.yd.: 

. M  In. . J  In.  . 

Current  One  Year  Ago  Current      One  Year  Ago 

NewYork $165  $1  90(^2  00  $1   75  $2.15 

Chicago 1.60  2  50  1.60  2.50 

St.houiadelitered....        I    65  2.60*  1.65  2.60* 

Dallas,  d*(it>eri!d 2  73  2  80  2  73  2.80 

SanFrancisco 2  25  2  25  2  25  2.25 

Boston,  defiiCT-ed 3  00*  3  00*  (del.)       3  00*  3  00* 'del. i 

MinneapoUs,  of  pian(..       2  00  2  00  2  25  2.25 

Kamas  City,  at  plant         2.10  1.25  2.10  I   40 

Denver 3  50  3  50 

Seattle  df/wcr«d 3  00  3  50  del.)  3  00  3.50 'del.: 

Atlanta 1.90*  2  50*  190' 

Cincinnati  de;iii.?red. .  .        I    75  3  24  1.75  3.24 

LosAneeles 175*  170*  185*  180* 

Detroit 1.90*  2  00*  1.90*  2.00* 

Baltimore 1.75*  1.75*  1   65*  1.75* 

Montreal 2  00*  2.00*  1.60*  2.10* 

Birmingham  deh'uercd        3.20  ....  3.10  .... 

Phildelphia 1.70*  ....  1.55*                 

Pittsburgh 2.85  ..  2.85                    

Cleveland S.OO*  ....  3.00*                 

*Per  ton. 


CRUSHED  SLAG — Price  of  crushed  slag  in 
1!-In. 

Youngstown  District $1 ,  30 

Steubenville  District 1 .40 

Ironton  District 1  ,  40 

Emporium,  Pa 1.25 

Easton,  Catasaqua,  Pa   1   00 

Birmingham,  Ala n  90 

Buffalo,  N.  Y.,  and  Erie,  Pa 1    25 

Cleveland,  Ohio 120 

Eastern  Pennsylvania  and  Northern 

New  Jersey 120 

Western  Pennsylvania 1 .  25 


carload  lots,  per  net  ton,  at  plants: 


1  40 
1.40 
1.25 
1    00 

1 .00 
I  25 
1   20 


Roofing 
$2.00 
2.00 
2.00 


Sand 
$1.30 
1  40 
1.40 
1.25 
0.90 
n.io 
1.25 
1.00 


LIME — Warehousa  pnces: 

Hydrated,  per  Ton 
Finishing  Common 

NewYork $15  80(5)$16.80  $12.50 

Chicag 


St.  Louis 

Boston 

Dallas 

Cmcinnati 

San  Francisco. 
Minneapolis. . . 

Denver 

Detroit 

Seattle  paper  S' 
Los  Angeles. .. 

Baltimore 

Montreal 

Atlanta 

New  Orleans. . 
Philadelphia.  . 


23  20 
23  00 
25  00 
15  10 
22.00 
29.00 
24.00 
18.00 
Si. 00 
30  00 
15  00 

21  00 

22  50 


Lump,  per  Barrel 
Finishing  Common 

$3.68*         $2.75@$3.18* 
I.40t 


2.35t 
3.30t 


22. 00  (white)      1.70t 


16.00 


13.00 


30  00 
13  00 
21  Oi) 
13  00 
17.25 
12  00 


3.00t 
2.50t 

12.50t 
1.75t 
1.40t 
2.70t 

I7.00t 

3.00* 
12.00t 
ll.OOt 

175t 


*Per  280-lb.  bbl.  (net).    tPcr  180-lb.  bbl.  ( 
bbl.      Minneapolis  quotes  brown  common  li 


I5.00t 
2.00t 
1  75t 
lO.SOt  9.50t 

?t).    ?Per  ton — Refund  of  lOc.  per 
np  lime:     Kelly  Is.  white  is  $1.70, 


Sheboygan  $1.55.     New  York  quotes  hydrated  lime  "on  cars"  in  paper  sacks; 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 


NATURAL  CEMENT— Price  to  dealers  per  bbl.  for  500  bbl.  or 


exclusive  of  bags: 

Minneapolis  (Rosendale) 

Kansas  City  (Ft.  Scott) 

Atlanta  (Magnolia) 

Cincinnati  (Utica) 

Boston  (Rosendale)  per  bag. 
St.  Louis  (Carney  hydrated). 


Current 

$2.80 

1.60 

1 1 .  00  ton 

1.77 


f.o.b.. 


.80 
2.10 


One  Year  .\go 
$2.80 
1.60 
11.00 
2  75 
3.00 


PORTLAND  CEMENT — Prices  to  contractors  per  bbl.  io  carload  lots  f.o.b. 
points  listed  without  bags.    Cash  discount  not  deducted. 

Current         One  Month  Ago  One  Year  Ago 


New  York,  del.  by  truck $2 . 40(s'2 ,  50 

New  York,  alongside  dock  to 

dealers 2.10 

Jersey  City,  del.  by  truck .  .  2 .  32 

Boston 2.50 

Chicago 1.97 

Pittsburgh 2.02 

Cleveland 2.26 

Detroit 2.17 

Indianapolis 2.21 

Toledo 2.20 

Milwaukee 

Duluth ; 

Peoria 

Cedar  Rapids 

Davenport 

St.  I.ouis 

San  Francisco 

New  Orleans 

Minneapolis 


De 


Seattle 

Dallas   

Atlanta 

Cincinnati 

Los  Angeles -. 

Baltimore,  del.  by  truck 

Birmingham 

Kansas  Ciiy 

Montreal 

Philadelphia 

St.  Paul    

.  NOTE— Bags  10c.  each,  40c.  per  bbl.; 
Current  mill-prices  per  barrel  in  carload  lots, 

Buffington,  Ind SI    70      "' 

Universal,  Pa. . .  I    75 

Steelton.  Minn 1.75 

Fordnick,  Va 1 .  95 

Mitchell,  Ind 1.95 

LaSalle.  Ill 1 .  70 

lola,  Kan 1.95 


1.94 
2  08 
2.21 

2  n 

2  20 
2  83 

3.00 
2.24 
2  90 
2.94 
2.25 
S.Si 
2.35 
3.30 
2.50 
2.27 
2.40 

e.is 

2.21 
2.24 


$2.40 

2.00 
2.12 
2.50 
1.97 
2.02 
2.26 
2.17 
2.21 
2.20 
2.18 


2.21 
2.16 
2  20 
2.73 
3.00 
2.24 
2.90 
2.94 
2.25 
2.39 
2.35 
3.30 
2.50 
2.27 
2  40 
2.50 
2  21 
2.24 


2.17 
2.17 
2.43 
2.43 
2.43 
2.49 
2.39 
2.10 
2.45 
2  51 
2.47 
2  60 
3.09 
3.36 
2  41 
3.10 
3.10 
2.60 
2.80 
2.57 
3.21 
3.58 
3.05 
2.55 
3.44 

2;  41 


thout  bags;  to  ccntraotors: 

Mason  City.  la 

Hudson,  N.  Y 

Leeds.  Ala 

Hannibal.  Mo 

Lehigh  Valley  District 

Kingsport.  Tenn 

Richard  City.  Tcnn 


$1  95 
2.00 

1.85 
1.85 
1  90 

I  95 
1.95 
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TRIANGLE  MESH— Price  pei   100  s.|. ft.  in  carload  lots: 
PLAIN  4-INCH  BY  4-INCH  MESH 


Weight  in 
Style     Pounds  per 
Number      100  sq.ft. 
032  22 

049  28 

068  35 

093  45 


395 


160 


Pitts- 
burgh, 
MUl 
$0  68 
87 
I  05 
I  35 
I   65 

1  97 

2  26 

2  99 

3  45 

4  00 
4  64 

$0  52 


1  91 

2  35 
2  81 


4  90 

5  69 

6  60 


Chicago 
$0  76 
98 
I  18 
I  52 
I    87 


5   20 


Dallas 

$1    15 

I    46 

1  80 

2  30 

2  86 
3.40 

3  93 
5  15 
5  96 
7  32 
8.00 


Jl  15 

1  48 

1  80 

2  32 
2  87 


036P 

053P  24                 73          1    02 

072P  31               .91          1   29 

097P  40             1.18          I    67 

049R  24               .73          1   02 

067R  31                91          1  29 

089R  40            '18         I   67 

In  rolls  16-.  20-.  24.28-.  32-.  36-. 
150-,  200-  and  300-ft    leng  hs     Calva 

earned  in  New  Ynrk  wareho,  ses.  48  in 


icd 


$0  88 
1   24 

1  57 

2  02 
I   24 

1  57 

2  02 
52-.  and  56-ii 

about    ?5%  higher. 


ide  X  150  ft.  long,  or  600  aq.  ft. 


EXP.VNDF.D  METAL  LATH— Prices  in  carload  lota  per   100  yd.  for  painted 


Oage 
27nB 
26nB 
25BB 
24BB 
22PO 


i  folio 
Weight 


New  York 
S2I  20 
22  65 
25  30 
27  10 
31.75 


Chicago 
$20  39 
22  00 


4.33 

*  Price  to  contractors  at 
or  Brooklyn. 


l.ouis 
121  25 
22  75 
27  10 
29  25 
31  75 


varehouse  or  delivered  on  job  in  Manhatta 


Dalla-s 
$25  50 
27  56 
30  71 
33  16 
35  10 
I.  Bronx 


BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

. Warehouse.  Uncut 

Pitts-  Bir- 

burgh        mingham    New  St, 

Inches  Mill  Mill       York    Chicago 

J  and  larger         Jl  60  $1    75     $2  48     $2  38 

I  and  larger  1  65  1   80       2  53       2  43 

\  andlarger  1.70  1.80       2  58       2  48 

i  and  larger  1.85  1.85       2  63       2  63 

i  and  larger  2  10  1.85       2  68       2.88 

Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  c 
Twisted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
ROLLED  FROM  RAILS 


Louis 
$2  47) 
2  52) 
2  57) 
2  72) 
2  97) 


Dallas 
$3  50 
3  55 
3  60 
3  75 
4.00 


$2  55 
2  60 
2  65 


Chicago 
!  and  larger  f  I  60 

|.n   1.65 

)      1 .  70 


Dallas 
$3  25 
3  30 
3  35 


Louis 
$1  50 
2  75 


Dallas 
$3  50 
3  75 


New  York  rdcl )    . . 
New  York  (at  dock 

Oiicago 

St.  Louis,  salmon. 
Denver,  salmon  . . 

Dallas 

San  Francwco 

1.O0  Angeles  <del.). 

Hmton  (del.) 

'  'inneapolls  (del.). 

•,nsas  City 

■  ;ittle   


Currcn* 
23  SO 
20  00 

II  00 


cargo  or  carload  lots  is  ay  follows: 


'-  Paving  Block  -^ 
3-inch*  4-inrh* 
$44  50t     $49   50t 


(Jne         One  Year 
Month  Ago      Ago 
$20.40  $18  40 


nati 


Montreal  (del,).. 
I  )f troit  (del.)  , . 
I'->1timore  (del.). 


finta 
■  '  w  ()rleans 

;-mingham    

!  Sdadciphia 

1  i'tsburgb  (del ) 

*  tor   paving  bio 
f  o  b.  plant,  Hnltimore. 


17.00 

11  00 

14  00 

12  00 

11  IS 

15  00 

15  00 

16  00 
15  00 
14  50 

14  00 

15  00 

16  00 
16  50 
20  00 

9  00 

12  50 


14  00 
12  00 

11  15 

15  00 

15  00 

16  00 
,     U(S17 

U  50 

14  00 

15  00 

16  00 
16.50 
20  00 
10  00 

12  50 

u  so 

.U  S0(ri.l7  so  16.00         

Id. 00  17,50         

3)i8lx3  and  3Jx«)i4  respectively,    t  Fob 


I4fa;15 
12  00 
15  00 

14  00 

15  00 

18  00 
15  50 
21   00 

I7(n  18 

17  50 

19  00 
19  00 

18  00 
17  50 
25.00 
12  50 
14  50 


36  50 
36  cot 


36.50 
68  00 
39  50 


HOLLOW  TILE— Price  per  block  in  carload  lol»  to 
ing  tile. 

<—  New  York  ——~ 
Current        One 

on             Year  Chi-         Phila- 

Truck"*          A«o  ^sgM       delphm 

4il2il2       $0  11120  $0   1196  V<  0707     $0  095 

f.>l2<l2              16670          1345  0971 

*il2il2     .         20840          1794  132S           175 

IOtl2il2 2)92  UaX     

I2il2il2 3587  USl     

•  5  per.  off  for  cash. 

Boston $0  94 

Kfinneapolts  (f.o  b.  earn) 

Minneapolis  (delivered) 


contractor  for  hollow  build- 


I'erlh 
kmboy 


San 
St.  Fran- 

Louis         Hsco 
$0  06)5  $0   108 


244  $0  17890 
21050 
27370 


12x12 

8il2«l2 

94 

$0    177 

•72 

UI7S 

0(2 

U42$ 

0670 

126) 

085 

167 

I2t12.12 
$0  244 
210 

m 


■livered)  . . 
i;' 1  OS  f artery. 

Nfw  I  Tieani 

Detroit  (delivered) . . 
Montreftl 

B.HimrwP    


STRUCTURAL  M  ATERI.\L— Follovving  are  base  prices  f.  o.  b.  mill.  Pittsburgh 
and  Birmingham  together  with  ']uotations  per  1 00  lb.  from  warehouses  at  places 


Pitts- 

ming- 

burgh. 

ham 

New 

St. 

Chi- 

Fran- 

Mill 

Mill 

York    Dallas 

Louis 

cago 

cisco 

Beams.  3  to  15  in. 

1.60 

$1   85 

$2.58  $4  00 

«2  57) 

$2  48 

$3   10 

Channel.  3  to  15in.  . 

1    60 

1   85 

2  58     4  00 

2  57J 

2  48 

3  10 

Angles.  3  to  6  in.,  i  in 

thick 

1    60 

1    85 

2   58     4   00 

2  57J 

2  48 

3  10 

Tee-s.  3  in.  and  larger. . . 

1    60 

1    85 

2  58     4  00 

2  57) 

2  48 

3   10 

Plates 

1    60 

1    85 

2  58     4  00 

2  57! 

2  48 

3  10 

Rrv'ETS- The  folio 


ling  ijuotations  are  per  1001b.: 
STRUCTURAL 


—  New  York  — 
Pittsburgh,   Current       One 
Mill  Yr,  Ago 

andlarger      $2  25  $3  50     $4  65 


-  Warehouse  - 

Chi- 
cago 
$3    10 


Louis 
$3  09) 


$4  50       $S  SO 


i  in.  and  larger       2.  35 

iandH 2.50 

SandA 2.75 

Lengths  shorter  than  I  i 
take  an  extra  of  25c. 


CONE  HEAD  BOILER 

3.60      4  7S         3.20         3.  I9J         4  60         5  65 

3,76      4  90         3.3S         3.355         4  75         5  80 

4.00      5  15         3.60         3  59)         5  00         6. OS 

1.  take  an  extra  of  50c,    Lengths  between  1  in.  and  2  in. 


NAILS — The  following  (guotatiuus  are  per  keg  from  warehouse: 


Pittsburgh, 
MUl 

Wire $2  40®, 250 

Cut 2  2S 


Chicago 

San 
Francisco 

Dallas 

St. 
Louis 

Mon- 
treal 

13    15 
5  80 

$3   90 
5  90 

$5  00 
7  75 

$3.25 

$4  95 
5  00 

I-Ply 

>Jew  York  - 
^Ply 

3-Ply 

No,  1  grade,. 
No.  2  grade.. 

,$2   10 
,1.85 

$2  55 
2  15 

$3,00 
2  S5 

iladelphifl 
2-Ply 

3-Ply 

l.c.l. 

l,c,l. 

$2  35 

$2  80 

2  00 

2  40 

PREPARED  ROOFINGS— Standard  grade  rubbered  eurface,  complete  with 
nails  and  cement,  costs  per  square,  f,o.b.,  as  follows: 

l-PIy 

Lcl, 

$1    90 

1   70 

Slate-surfaced  rooting  (red  and  green)  in  rolls  of  108  «i|  ft,  costs  $1,95  per  roll 

in  rnrlnad  lot--  and  $2.20  for  smaller  quantities  f.o.b.  Philadelphia. 

Single  shingle",  red  and  green  slate  linLsh,  cost  $5.50  per  square  in  carloads; 
$5  75  in  smaller  <iua[itities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  f,o,b.  New  York: 

Tar  felt  ( 1 4  lb.  per  square  of  1 00  sq.ft.)  per  roll  of  432  sq.ft  $2  00 

Tar  pitch  (in  400-lb.  bbl  I,  per  100  1b 1.60 

Asphalt  roofing  (in  barrcls),pcr  ton.  f.o.b.  plant* 40.50 

Asphalt  felt  (Ught),  per  ton,  f.o.b.  plant* 64.50 

Asphalt  felt  (heavy),  per  ton,  f.o.b.  plant* 68.50 

*  Delivered  in  Metropolitan  Dist.,  $3,00  additional. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehousi 
base  quotations  from  mill: 

Pitt/<burgh,  Sao 
Large                  St,  Fran- 
Blue  Annealed                     Mill  Lots  Louis  Chicngo  cisco 

Nolo $2  40  $3  62)  $3)8  $4   15 

No.  12 2  45             3  671           3  43  4  20 

No.  14 2  50             3  72!           3  48  4  25 

No.  16 2  70             3  82)           3  58  4)5 

Black 

•No.    18  and  JO 3  00  3   70              4    10  5  45 

•No.    22  and  24 3  05              3  85             4    15  5   50 

•No    26 3    10  4  no               4   20  5    55 

•No.  28 3.15  4)0             4)0  5  65 

Galvanited 

No    10 3    15  4    30  4    )0 

No    12 3  25  4  40            4  40  5  60 

No    14   3.25  4   40              4   40  5  60 

No.l7toll )  55  4  60            4  70  5  90 

No»22anH24 )   70  4   85               4   85  6  05 

•NO.   25  ami  26.       .               3  85  5  00             5  00  6  20 

♦No    28               4    15  5   30              5   30  6   50 

•For  peintml  comiitated  sheets  vM  50c.  per  1.000  lb  for  5  (o  28  gage: 
19  to  24  (■(«: 'or  lalvaniied  corrugated  sbeel.  add  ISc.  all  gages. 


York 
tt  U 
3  S3 


4  U 

4  20 

4  2S 

4  II 

4.U 

4  41 

4.4C 

4  71 

4  M 

101 

1  If 

25e  for 

LINSEED  Oll^- These  pric 


'Skn  Fr«^!pha..Wphi.,A.Uin.a,  New  York,  quote  ..n  hollo,  partiUoo  .,le.    I    R.-l»b.rTe1($bbl.  loU». 


<  are  per  gallon: 

New  York ■  Chicago 

One  One 

Current       Year    Ago  Current       Year  Ago 
$0  91             SO  80  n  01  10.75 
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WHITE  AND  RED  LEAD— Base  price  in  cents  per  pound: 


Dry 

100-lb.  keg 12.25 

25  ami  50-lb.  kegs..  12  50 

12Mb.  keg 12.75 

5-lb.  cans 15  25 

1-lb.  cans 17.25 


ent  I  Year  Ago  Current  Vr.  Ago 

Dry  Dry 

or  or 

In  Oil  Drv  In  Oil         In  Oil  In  Oil 

13  75         13  00  M  50         12  25  13  00 

14  00  13  25  14  75  12  50  13  25 
14  25  13  50  15  00  12  75  13  50 
16  75  16  00  17  50  15  23  16  00 
18  75         18  00         19  50         17.23  18.00 


LUMBER 

Prices  wholesale  to  dealers  in  carload  lots,  f  .< 


San  Francisco- 

dealera  at  yards. 


-Prices  of  rough  Douglas  fir  No.  1  common. 
To  contractors,  $2  per  M  ft.  additional. 


6-8  and  10-16-18and  22  and 

12  Ft.  20  Ft.  24  Ft. 

3x3iind4 $24  00  $24  00  $25  00 

3x6and8 25.00  25.00  26.00 

4x4-6and8 25.00  26.00  27.00 

3xl03ndl2 25.00  26.00  27.00 

3x14   29.00  30  00  31  00 

4x10  and  12 25.00  26  00  27  00 

4x14 29.00  30  00  31   00 

24  Ft.  and  Under         25  to  32  Ft. 

6x10 $27.00  $30.00 

6x14 29.00  32.00 

8x10 27.00  30.00 

8x14 29.00  32.00 


31.00 
32  00 

32  00 

33  00 
32.00 
33  00 

33  to  40  Ft 
$32.00 
34.00 
32.00 
34.00 


New  York  i 


3x  4tc 


10x10 
3sl2to  12x12. 
3x14  to  14x14  , 
3.vl6  to  16x16 
3x  1 8  to  1 8x  1 8 
4x20  to  20x20 


20  Ft. 
and  T'nder 
8x8 $38  00 


41,00 
43.00 
47  50 
52  50 
60  00 
70.00 


22-24 

Ft. 
$39  00 
42.00 
44  00 
48  50 
53  50 
61  00 
71  00 


of  loiieleaf  yellow  pine. 

. Clucago 

22- 

24  Ft. 
$41  00 
44  00 
47  00 
SO  00 
54  DO 
61  00 
70  00 


♦Wholesale  price  to  dealt 


20  Ft. 
and  Cnder 
$39  00 
42  00 
45  00 
48  00 
52  00 
59  00 
68  00 
delivered  from  lights 


;  to  contractors,  delivered  from  lighters  or  cars  to 
job,  $5  additional.    Short  leaf  pine  up  to  14s  14  costs  $  1 5  per  M.  less. 

Over  24  ft.— Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12  X  12  and  under,  for  .sizes  over  12  x  12  add  $2,  for  merchantable  add  $2  to  sizes 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


Boston $50  00 

Seattle 

New  Orleans 26.50 

Baltimore 36  45 

Cincinnati 39.00 

Montreal  78. 00 

Los  Angeles 

Denver , 

Minneapolis 43  00 

Atlanta  32  00 

Dallas 33  00 

KansasCity 33  00 

Birmingham 21    00 

Philadelphia 36  SO 

Detro't 40  00 

St.  Louis 35.00 


12x 

:8-In.x20Ft.andUnder .     20  Ft.  a 

Fir        Hemlock     Spruce  P. 

$52  00       $55.00      $45  00       $54  00 


'so' 66 

!,'j  nu 

35  00 

35  00 

44  00 

43  00 

35.75 

35  75 

35.75 

40  00 

39  00 

34  00 

39  00 

42  00 

47  00 

43  00 

30  00 

38  50 
40  00 

78 .  00 


—  I-In.  Kough.  10  In. 
and   I  iide 


He 


47  00 
38  00 

34   50 

36  00 

26    00 

46  50 

43  00 

38  00 

16  Ft.-  2-In.  T. 

10  In. 

P. 

$45  00 


64  00 
47.00 
44  00 
36.75 
40  00 


35  00 

36  00 
30  75 
3S  25 


37  00 

36  45 
33  50 
80.00 


Boston $47  00       ; 

Seattle    17  00 

New  Orleans,  at  mill 70  00         ... 

Baltimore 35.00  ... 

Cincinnati  62   50         80  00 

Montreal      3S  .00         48  00 

Los  Angeles 37  00 

Denver 30  75 

Minneapolis 42  50         37  25 

Atlanta 20 .  00         .    . 

Dallas 34  00         30  00 

KansasCity 35  00         34  50 

Birmingham 20  00 

Philadelphia 29.50         37  00 

Detoit 42  00         33  75 

St.  Louis 36  00 

Montreal— Up  to  32  ft.;   over  which,  $3.00  per  M 

Birmingham — Quotes  carload  lots,  f.c.b.  sidings. 
to  con  rac  or . 

Boston  and  Cincinnati — Prices  to  contractors  in  c 

Denver — Quotes  dealers  prices  to  contractor  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors,  $4  50^'  $6  per  M  ft.  additional 


45  00 
kS  00 
30.25 
37.75 


31   00 


43  00 


38  75 
23  00 

36  00 
20  00 
22  00 
32  50         37.00 

38  50        36.25 

35.00         

up  to  30  ft. 
$2.00  additional  per  M.  ft 

arload  lots,  f.o.b. 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc- 
iural  shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  1001b.,  in  carloads  of  36,0001b.: 


Baltimore.    . $0   35 


Birmingha 
'Boston. 


76{ 
.40i 
.29J 


Buffalo 

Chicago .  .  ...        

C^incinnati .32 

Cleveland 24 

l)enver *1    32* 

i^  Minimum  carload.  40. 000  lb. 
tMinimum  carload,  50,000  lb.,  structural  steel  only; 

steel  products. 


Detroit  $0  32 

Kansas  City 81} 

New  Orleans 51} 

New  York 38 

Pacific  Coast  (all  rail) 1   66!t 

Philadelphia 36 

St.  Louis 47i 

St.  Paul 66 


CONTRACTORS'  SUPPLIES 

.STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$2.00  $2.00  $2.53 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastern  Territory 

New  York 

and  East  of 

Missouri  River 

Hercules  red  strand,  all  constructions 30% 

Patent  flattened  strand,  special  and  cast  steel 30% 

Patent  flattened  strand,  iron  rope 15% 

Plow  steel  round  strand  rope 45% 

Special  steel  round  strand  rope 40% 

Cast  steel  round  strand  rope 32  i% 

Round  strand  iron  and  iron  tiller 15% 

Galvanized  steel  rigging  and  guy  rope 17}% 

Galvanized  iron  rigging  and  guy  rope -f  2}% 

California,  Oregon.  Nevada  and  Washington  Discount  5  points  less  than  dis- 
count for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas;  Discount  5  points 
leas  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  }  to  2c.  extra;    while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.    The 


1.000,  lb.  for  other 


number  of  feet  per  pound  for  the  ve 
3-in.,  4};    1-in.,  3};    l}-in..  2  ft.  10  in.;    Im- 
pound for  i-in.  and  larger,  in  1200-ft.  coils: 

Boston $0 .  20 

New  York 17 

Chicago 19 

Minneapolis 1 9  J 

San  Francisco .17 

Atlanta 21 

Denver 20 

Cincinnati .20 

Dallas 29 

Philadelphia 17(9. 18 


!  follows:    j-in.,  8  ft.,  j-in.,  6; 
1.,  2  ft.  4  in.    Following  is  price  per 


New  Orleans. 
Los  Angeles.  . 

Seattle 

St.  Louis 

Montreal. .  .. 

Detroit 

Baltimore. ... 
Kansas  City . 
Birmingham. 


$0  17! 

16} 


.18} 
.20} 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 

. • Gelatin 

40<^o 

New  York $0,2950  : 

Boston .24 

Kansas  City .24 

Seattle 1875 

Chicago 2450 

Minneapolis .2144 

St.  Louis 2473 

Denver 2250 

Dallas 29 

Los  Angeles tS 

Atlanta 2575 

Baltimore 2550 

Cincinnati 2350 

Montreal 215 

Birmingham,  delivered .155 

New  Orleans 2725 

San  Francisco 193 

Philadelphia J4 


PILES — Prices  per  hneal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points             Length  Barge  Rail 

12  in   at  butt 6  in.  30  to  50  ft.  $0.13  $0.17} 

I  2  in.— 2  ft.  from  butt 6  in.  50  to  59  ft.  0.17}  0.22 

1  2  in —2  ft.  from  butt 6  in.  60  to  69  ft.  0.19}  0.24 

14in.— 2  ft.  from  butt 6  in.  50  to  69  ft.  0.23  0.32 

14  in.— 2  ft.  from  butt 6  in.  70  to  79  ft.  0.25  0.34 

14in— 2  ft.  from  butt 5  in.  80  to  89  ft.  0.32  0.38 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
in  New  Y'ork.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louis 

No.  I  railroad  wrought $13  00  $11    50  $1200 

Stove  plate 12  50        '  12  00  13  50 

No.  1  machinerv  cast 18  00  16  50  M.50 

Machine  shop  turnings 7  00(.i7.50  4  00  5.00 

Castborings 9.00u»9.50  5  50  6  75 

Raihoad  malleable  cast 1 1    00  12  50  10  25 

Re-rolUng  rails 11 .  SOui:  12 .  00  13  00  15  00 

Relaj-ing  rails 28  5O(a>28.50  30  00  15  00 


SHIP  SPIKES— Current  prices  per  100  lb.: 

■ —  San  Francisco  — ■ 

In                                                                                Galv.  Black 

i $6  75  $5  50 

1 6.30  5  05 

i 6.15  4   90 

Pittsburgh  base  in  lots  of  200  kegs  or  more  $2.  50 


Seattle 
Black 

$8  55 
8  25 
8.30 
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Plain  Tales  from  the  Valley 

SUPPLEMENTING  the  general  account  of  the  fight 
against  the  Mississippi  flood,  presented  by  our  west- 
ern editor  in  the  issues  of  May  18  and  May  25,  we 
offer,  in  this  issue  and  the  next,  two  close-up  views  of 
unusual  interest.  L.  R.  Parmelee,  who  contributes  the 
first  of  these,  relates  a  stirring  tale  of  how  one  com- 
munity organized  overnight  to  cope  with  a  threatened 
levee  break.  A.  L.  Dabney.  whose  story  will  appear 
next  week,  tells  of  a  struggle  with  the  "devil's  hole," 
an  extraordinary  maelstrom  that  gnawed  and  gnawed 
incessantly  at  a  crumbling  levee  despite  every  expe- 
dient and  every  eff"ort  to  subdue  it.  Engineers  will 
know  how  to  appreciate  these  stories,  so  well  told  by 
their  professional  brethren  who  have  been  serving  in 
the  thick  of  things. 

Politics  and  the  St.  Lawrence 

WHILE  a  different  complexion  is  put  on  the  St. 
Lawrence  waterway  situation  by  the  statement  of 
the  Canadian  premier  that  his  country  is  not  now  pre- 
pared to  enter  into  a  treaty  for  the  joint  development 
of  the  river,  the  jubilation  of  the  waterway's  opponents 
over  what  they  seem  to  consider  the  quietus  of  the 
scheme  is  somewhat  hasty.  Politics  is  not  an  unknown 
science,  even  in  Canada,  and  there,  as  in  this  country, 
there  are  sectional  "blocs"  which  have  to  be  placated. 
Premier  King's  present  stand  means  only  that  in  Can- 
ada, too,  there  is  division  about  the  St.  Lawrence  and 
that  this  is  not  a  propitious  time  to  force  the  issue. 
It  ought  not,  however,  interfere  with  the  economic  in- 
vestigation of  the  project  which  should  be  made  and 
it  will  serve  to  convince  a  number  of  people  of  the 
untruth  of  the  insinuation  that  the  scheme  is  a  Cana- 
dian effort  to  make  the  United  States  pay  for  a 
Canadian  development. 

"Competition"  that  Maintains  Prices 

BEWILDERED,  wo  turn  from  a  reading  of  Judge 
Gary's  testimony  before  the  Lockwood  Committee 
in  New  York.    The  Steel  Corporation,  it  appears,  work- 

ntr  at  half  capacity  makes  45  per  cent  of  the  steel 
itput  of  the  country.     Thanks   to  great  volume  and 

uperior  efl^ciency,  it  could  sell  its  product  for  at  least 
$3  per  ton  less  than  it  does  and  still  make  money.  If 
it  should  double  its  output  and  cut  its  price  it  might 
play  havoc  with  its  competitors;  might,  in  fact,  put 
them  out  of  busine.ss.  But,  Judge  Gary  explains,  that 
would  never  do,  for  then  it  would  run  the  risk  of  dis- 
solution by  governmental  action.  Now,  unified  large- 
scale  production  is  justified  in  economics  on  the  ground 
of  lower  costs,  and  competition  is  designed  to  insure 
the  lowest  price  warranted  by  the  demand.  But  in  our 
feeble  efforts  to  guard  against  the  possibility  of  an 
oppressive  monopoly  we  follow  a  poliry  that  withholds 
from  the  con.sumer  the  benefits  of  lower  costs  and  taxes 
him  to  support  a  "dummy"  competition  of  which  the 
net  result   is   to  maintain   prices   to   the  considerable 


profit  of  the  Steel  Corporation.  If  we  must  interfere 
with  the  operation  of  economic  processes  is  it  not  pos- 
sible to  devise  a  plan  that  will  avert  the  danger  we  fear 
without  denying  to  our.selves  the  benefits  of  large  vol- 
ume production  and  eflicient  management?  Or  is  this 
the  price  we  must  pay  for  immunity  from  a  possible 
abuse  of  industrial  power? 

A  Different  Power  House 

HYDRO-ELECTRIC  power-house  layout  is  naturally 
changing  along  with  prime-mover  design.  The 
most  obvious  developments  have  been  in  the  draft  tube 
though  there  are  suggestions  as  to  siphonic  discharge, 
accompanying  inverted  turbines,  which  make  some  dif- 
ference in  the  power-house  arrangement.  A  decided 
variation,  with  many  points  to  commend  it,  is  the  lay- 
out adopted  for  the  Mitchell  plant  on  the  Coosa  River 
de.scribed  on  another  page.  Mr.  Thurlow's  ingenious 
adaptation  of  the  hydraulic  jump  to  avoid  backwater 
has  resulted  in  a  distinctly  different  kind  of  power 
house  in  which  each  wheel  has  a  setting  separate  from 
the  others,  in  effect,  a  mass  of  concrete  extending  up- 
stream from  the  dam.  This  permits  an  economy  of 
machine  space  and  of  power-house  structure,  the  latter 
being  only  a  low  removable  roof  over  which  travel  the 
control  cranes.  The  resulting  structure  is  economical 
and  compact,  an  admirable  solution  of  the  low  head 
plant. 

The  Ultimate  Producer 

THE  news  from  Europe  indicates  that  Germany  is 
making  a  strenuous  effort  to  set  her  financial  house 
sufliiciently  in  order  to  justify  a  foreign  loan.  She 
proposes,  for  example,  to  stop  printing  paper  money, 
to  prevent  the  exportation  of  her  own  capital  and  to 
impo.se  upon  herself  a  regime  of  rigid  economy,  sub- 
ject to  supervision  by  her  creditors.  The  loan,  how- 
ever, is  not  yet  assured,  nor  will  it  be  assured  until 
it  has  won  the  confidence  of  the  man  in  the  street;  for 
after  all,  it  is  the  individual  investor  who  must  be  satis- 
fied as  to  Germany's  ability  and  willingness  to  pay 
before  he  will  lend  her  his  savings.  Again  we  are  re- 
minded that  when  all  is  said  and  done  the  economic 
world  is  beyond  the  control  of  statesmen  and  bankers. 
They  may  plan  the  engine  and  set  it  up — they  may 
even  guide  it  and  manage  it;  but  the  motive  power 
flows  wholly  from  the  hopes  and  the  fears,  the  under- 
standing and  the  energy,  the  distrust  and  the  confidence 
of  the  plain  people. 

E.stimatinf;  Brickwork  Costs 

SUCCESSFUL  estimating  of  a  construction  job  must 
be  more  than  a  rough  anproximation  of  the  general 
items  of  expense.  Nevertheless  there  is  too  great  a 
tendency  in  preparing  estimates  to  disregard  minute 
details  and  to  cover  them  by  flat  percpntage  additions. 
On  the  other  hand,  extraordinary  rofinrments  in  mak- 
ing a  bid  arc  unnecessary.     A  proper  balance,   it  ap- 
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pears,  would  be  that  system  which  makes,  in  effect,  a 
self-sustaining  contract  out  of  each  of  the  separate 
processes  found  on  one  construction  job.  Personal  ex- 
perience and  tireless  investigation  of  printed  data  only 
can  adduce  the  information  upon  which  to  base  safe 
and  sound  estimates.  It  is  not  often  that  a  man  makes 
an  analysis  of  his  own  work  except  as  he  may  benefit 
personally.  When  such  analyses  are  made  and  pub- 
lished they  are  of  inestimable  value  to  the  profession. 
This  Mr.  Dingman,  whose  treatise  on  estimating  the 
cost  of  brickwork  appears  in  this  issue,  has  done.  It  is 
one  of  those  articles  which  contractors  will  clip  and 
display  prominently  when  bids  are  being  prepared. 

A  Novel  Bridge  Design 

MOST  exceptional  in  design  is  the  350-ft.  arch  of 
the  Oregon  City  bridge  described  elsewhei-e  in  this 
issue.  Concrete  encased  self-supporting  steel  arches 
for  reinforcement  of  bridges  are  not  new,  the  most 
recent  example  being  the  Springfield  bridge  described 
in  these  pages  a  few  months  ago,  but  gunite  coating 
acting  in  effect  as  a  heavy  long-lived  paint  is  unique 
for  so  large  a  structure.  As  Mr.  McCullough  points 
out  in  the  article  the  problem,  both  as  to  topography 
and  clearance  and  as  to  needed  protection,  was  unusual 
and  the  design  was  adopted  only  after  careful  weighing 
of  the  various  alternatives.  It  is  apparent,  however, 
that  the  suspected  danger  from  the  corrosive  action  of 
gases  prevalent  in  the  neighborhood  was  the  governing 
factor  which  led  to  the  substitution  of  gunite  for  paint, 
at  what  must  have  been  a  considerable  excess  cost. 
Whether  there  is  an  additional  gain  in  appearance 
which  might  also  justify  the  expedient  must  remain 
a  question  of  individual  preference  or,  at  least,  cannot 
well  be  decided  until  the  bridge  is  completed. 


To  Chambers  of  Commerce 

PRACTICALLY  all  of  modern  business  is  housed  in 
fireproof  office  buildings.  Erected  during  the  last 
quarter  century  at  a  cost  of  untold  millions  of  dollars, 
these  structures  are  commonly  believed  to  afford  the 
contained  business  ofl!ices  complete  protection  against 
destruction  by  fire.  Unfortunately  for  this  belief,  the 
armor  of  the  fireproof  building  is  quite  vulnerable.  The 
fact  has  been  known,  though  not  very  concretely  real- 
ized, for  a  number  of  years,  but  the  Burlington  build- 
ing fire  of  three  mon'hs  ago  demonstrated  it  so  plainly 
that  the  problem  new  is  before  us  in  definite  terms. 

It  is  a  problem  jointly  of  the  business  man  and  the 
fire-protection  engineer.  The  latter  is  fully  awake  to 
the  situation  but  the  business  man,  who  is  not  as 
closely  in  touch  with  the  facts  of  the  situation,  still 
needs  to  be  stirred  to  action.  This  work  devolves  on 
his  own  business  organizations,  the  chambers  of  com- 
merce; it  is  up  to  them  to  recognize  the  existence  of 
the  problem  and  bring  it  up  for  thorough  discussion 
in  business  circles. 

Virtually  every  ofliice  building  is  powerless  to  resist 
the  fierce  attack  when  fire  in  a  neighboring  building  or 
group  of  buildings  develops  intense  heat.  Under  such 
attack,  windows  will  break  or  melt,  and  many  stories 
simultaneously  will  be  entered  by  fire  and  their  contents 
destroyed  utterly.  A  large  factor  of  the  result,  more- 
over, is  the  heat  produced  by  the  contents  of  the  build- 
ing attacked ;  the  current  impression  that  there  is  little 
to  burn  or  produce  heat  in  a  modem  office  is  sadly  in 
error.     An  ofltice  building  surrounded  by  other  fireproof 


buildings  is  virtually  free  from  this  exposure  danger. 
But  few  are  so  fortunately  placed.  And,  as  the  combus- 
tible building,  and  perhaps  even  worse,  the  building  with 
highly  cjombustible  occupancy,  are  still  common  in 
even  our  best  business  districts,  it  is  evident  that  many 
office  buildings  will  continue  to  be  subject  to  the  ex- 
posure fire  danger  for  years. 

Lest  the  preceding  be  construed  as  making  it  appear 
that  the  fireproof  building  gives  no  protection  whatever, 
it  may  be  well  to  set  down  what  it  does  and  what  it 
does  not  do  in  the  way  of  protection  to  its  contents. 
The  modern  office  building  is  incombustible  and  inde- 
structible; it  furnishes  no  fuel  to  sustain  a  fire,  except 
what  its  contents  provide,  and  the  most  intense  fire  in 
one  part  of  it  will  not  wreck  it  and  bring  down  the  rest 
of  the  building.  It  affords  absolute  safety  to  human 
life;  provision  for  egress  and  the  protection  of  stairs 
and  elevators  have  been  worked  out  in  brilliantly  suc- 
cessful manner.  Each  floor  is  completely  isolated  from 
other  floors  with  respect  to  fire  transmission,  so  that 
one  floor  might  burn  out  completely  and  not  do  injury 
on  the  floors  above  and  below;  indeed  a  fire  might 
start  anywhere  in  the  building  and  everything  outside 
of  a  relatively  small  compartment  would  be  secure.  The 
internal  fire  danger  as  a  whole  has  been  disposed  of. 
The  outside  fire  danger  largely  remains.  Against  mild 
exposure  the  building  is  fairly  secure,  by  virtue  of  its 
incombustible  walls.  It  is  secure  even  against  moder- 
ately severe  exposure  on  those  sides  where  its  windows 
are  glazed  with  wire  glass  (which  is  not  generally  the 
case  with  street  fronts).  But  even  with  wire  glass  it  is 
likely  to  succumb  to  a  very  severe  exposure,  and  fire  will 
then  enter  the  window  openings  and  will  start  intense 
fires  in  the  papers  and  other  combustibles  of  the  con- 
tained offices,  in  which  event  the  building  is  no  better 
than  a  good  furnace. 

To  the  preceding  we  should  add  that  the  widespread 
custom  of  arranging  full  open  floors  without  fire-wall 
subdivision  increases  the  destruction  when  fire  once 
enters.  Interior  firepi'oof  partitions  can  be  built,  and 
many  buildings  have  them;  such  partitions  insure  the 
safety  of  that  portion  of  the  building  away  from  the 
outside  exposure.  Far  greater  danger  attaches  to  the 
open  floor  construction.  But  even  where  there  are  in- 
terior partitions  to  stop  the  progress  of  a  fire  when  one 
side  of  the  building  is  attacked,  the  destruction  of  those 
oflSces  directly  adjoining  the  exposed  side  is  suflSciently 
disturbing  a  contingency  to  warrant  anxious  care  in 
providing  safeguards. 

More  than  the  direct  money  values,  the  appraisable 
risk,  it  is  necessary  to  consider  the  indirect  values  at 
risk.  These  lie  in  the  business  importance  of  office  con- 
tents as  part  of  a  going  machine,  and  the  extensive 
disorganization  that  may  follow  the  destruction  of  an 
oflSce.  Activities  of  great  scope  are  likely  to  be 
paralyzed,  or  at  least  thrown  out  of  gear  for  a  time. 
Business  is  becoming  increasingly  interrelatedx  and 
year  b>'  year  the  individual  office  is  likely  to  become 
more  intimately  interwoven  with  manifold  business 
and  industrial  activities.  It  is  therefore  the  concern  of 
the  entire  business  community,  and  ultimately  of  the 
entire  country,  to  seek  to  attain  more  complete  protec- 
tion of  the  office  building. 

The  risk  of  outside  fire  attack  to  which  any  one  build- 
ing is  exposed  is  about  as  small  as  the  chance  of  a  dwell- 
ing being  struck  by  lightning.  Yet  we  insure  against 
that  and  we  put  up  lightning  rods. 


Ui 


June  8,  1922 


ENGINEERING     NEWS-RECORD 


941 


Several  means  are  available  to  protect  the  office  build- 
ing against  outside  exposure.  Window  protection  is  the 
great  difficulty  to  be  dealt  with.  A  minor  one  is  the 
subdivision  of  floors  by  fireproof  partitions.  If  windows 
can  be  protected  perfectly,  the  whole  problem  is  solved, 
provided  those  who  own  and  occupy  office  buildings  are 
willing  to  incur  the  necessary  expense  for  this  protec- 
tion. If  only  imperfect  protection  of  windows  can  be 
realized,  the  interior  separation  will  be  a  further  safe- 
guard of  great  Importance. 

Wire  glass  is  the  first  safeguard  and  the  most  neces- 
sary one;  yet  at  the  same  time  it  is  the  least  complete. 
It  vdll  not  protect  fully,  but  wire  glass  in  metal  frames 
represents  a  long  step  toward  full  protection  against 
even  maximum  exposure,  and  is  all  that  is  needful 
against  mild  exposure.  Automatic  rolling  shutters  are 
a  much  more  powerful  resource,  and  in  the  opinion  of 
some  give  promise  of  being  the  most  ultimate  complete 
protection.  Water  sprays  arranged  so  as  to  play  over 
the  outside  of  the  glass  surface  are  reported  to  be  highly 
effective,  and  inside  sprinklers  have  shown  considerable 
merit,  though  sufficient  water  supply  is  not  easily  pro- 
vided and  failure  of  supply  means  failure  of  the  pro- 
tection. 

None  of  these  protective  means,  however,  are  of  any 
use  until  they  are  applied.  They  will  not  be  applied 
unless  business  men  and  building  owners  quite  generally 
appreciate  the  need  for  protection.  To  bring  about  this 
appreciation  is  no  concern  of  the  insurance  companies, 
for  the  major  loss  in  the  destruction  of  office  building 
contents  is  the  uninsured  loss  which  falls  on  the  busi- 
nesses involved  and  on  the  interests  depending  upon 
them. 

The  real  interest  in  office  building  protection  centers 
in  organized  business,  and  chiefly  in  those  as.sociation  of 
business  men  whose  function  it  is  to  deal  with  the  needs 
and  problems  of  business.  Chambers  of  commerce,  in 
other  words,  carry  the  main  burden  of  responsibility 
for  making  known  the  true  situation  with  respect  to  the 
exposure  danger  of  office  buildings  and  for  bringing 
about  a  study  of  the  magnitude  of  danger  and  of  pro- 
tective means.  If  chambers  of  commerce  will  take  care 
of  the  psychological  part,  there  is  little  doubt  that  the 
fire  protection  fraternity  will  be  found  willing  and 
eager  to  deal  with  the  physical  part  of  the  problem. 


Rivet  Service  and  Tests 

ELABORATE  tests  of  rivet  steel  and  rivets  just  re- 
ported by  the  Joint  Committee  on  Sulphur  and 
Phosphorus  in  Steel  invite  the  structural  engineer's  at- 
tention for  the  information  they  may  give  on  rivet 
quality.  The  primary  purpose  of  the  tests  was  metal- 
lurgical: to  determine  whether  or  not  sulphur  has  a 
harmful  influence  on  soft  steel.  However,  as  the  com- 
mittee chose  for  the  work  a  series  of  steels  approximat- 
ing commercial  rivet  steel  f except  in  point  of  sulphur), 
and  as  it  used  some  of  the  samples  for  making  rivets 
and  subjected  these  to  bending,  heading-up  and  flatten- 
ing treatment,  the  results  afford  extensive  data  on  the 
mechanical  properties  of  rivet  bars  and  rivets.  These 
data  bring  to  the  front  the  knotty  question  of  how  to 
predict  rivet  service  by  tests,  a  question  never  satis- 
factorily answered,  we  believe. 

At  first  glance  the  newly  reported  test  results  create 
a  confusing  impression.  The  committee  presents  nu- 
merous plottings  of  the  results  of  various  kinds  of  test, 
but  for  unknown  reasons  it  defers  interpretations  and 


analysis,  without  which  a  set  of  tables  and  diagrams 
is  apt  to  contain  many  traps  for  the  unwary.  Further, 
as  the  plottings  are  all  on  a  sulphur  base,  it  is 
not  easy  to  perceive  the  influence  of  other  vari- 
ables. But  the  tables  of  chemical  composition  show 
decided  variations  in  carbon  and  manganese,  and  a 
study  of  the  diagrams  suggests  that  many  of  the  ups 
and  downs  in  mechanical  properties  match  the  man- 
ganese and  carbon  rather  than  the  sulphur  variations. 
From  one  point  of  view  it  may  be  said,  therefore,  that 
the  committee  investigated  a  rivet-steel  range  rather 
than  a  sulphur-content  range. 

The  report  covers  a  diversified  list  of  mechanical 
properties,  including  not  only  the  customary  tensile 
strength,  yield  point,  elongation  and  reduction  of  area, 
but  also  hardness,  notched-bai  impact,  plain  impact 
shear,  cold  bending,  head  flattening,  and  shearing 
strength  (of  riveted  joints).  Generally  the  values  of 
all  of  them  are  seen  to  hold  up  well  throughout  the 
variation  of  conditions,  except  that  yield-point  strength 
is  lowered  by  annealing  and  raised  by  quenching,  while 
notched-bar  impact  is  further  affected  unfavorably  by 
increasing  impurities.  Forgeability,  tested  by  the  mak- 
ing of  rivets,  and  cold-bend  and  cold-forging  properties 
show  no  pronounced  effect,  though  some  of  the  high- 
sulphur  bars  when  quenched — an  abnormal  treatment 
— could  not  be  bent  over  flat.  It  should  be  remarked 
also  that  elongation  varied  much  more  than  reduction 
of  area,  being  more  seriously  affected  by  high  sulphur, 
for  example. 

From  the  practical  engineer's  standpoint  the  first 
point  to  be  settled  in  connection  with  such  a  series  of 
tests  is  which  of  the  samples  are  to  be  classed  as 
acceptable  rivet  steels,  and  which,  if  any,  ought  to  be 
rejected.  Is  tensile  yield-point  the  main  criterion?  Can 
a  certain  figure  be  set  as  the  minimum  permissible 
elongation  for  rivet  service?  Does  the  bend  test  or  the 
Charpy  impact  test  mean  anything  for  rivet  use,  since 
rivets  are  not  subjected  to  any  extreme  bending  or  to 
notched-bar-impact  conditions?  If  the  practical  re- 
quirements for  good  rivets  are  suitability  for  tight 
driving,  high  shearing  strength,  and  ductility  (both  hot 
and  cold)  enough  to  insure  against  cracking  and  heads 
flying  off,  what  is  the  simplest  way  of  checking  up  on 
these  requirements  by  advance  test? 

There  are  excellent  reasons  why  such  questions 
should  be  answered,  if  possible,  in  connection  with  the 
present  test  series.  First,  if  any  conclusions  are  to 
he  drawn  from  the  tests  with  respect  to  the  influence 
of  sulphur  on  rivet  steel,  if  would  seem  to  be  necessary 
to  know  what  constitutes  good  rivet  steel,  from  the 
user's  point  of  view.  Second,  if  good  rivet  perform- 
ance is  adequately  defined  by  certain  ones  of  the  tests, 
the  present  series  of  tests  offers  the  best  possible  op- 
portunity for  .shelving  the  unnecessary  or  purely 
fanciful  tests. 

The  questions  thus  presented  address  themselves  to 
the  engineer  rather  than  the  metallurgist,  but  they  are 
equally  important  to  the  latter,  for  only  after  they  are 
answered  in  a  practical  way  will  the  metallurgical  find- 
ings from  the  tests  have  effective  meaning.  Inciden- 
tally, the  answers  will  tend  to  improve  present  practice 
in  specifications  for  rivet  steel,  whose  variations  indi- 
cate that  they  were  developed  from  a  knowledge  of 
what  properties  ordinary  commercial  steel  possesses, 
rather  than  from  definite  conviction  as  to  the  require- 
ments of  rivet  service. 
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Large  Steel  Arch  Bridge  Ribs  Encased  in  Gunite 

Oregon  Highway  Bridge  Has  Central  Span  of  350  Ft.  Made  Up  of  Structural  Steel  With 
Thin  Concrete  Covering — Comparison  of  Alternate  Designs  Considered 


By  C.  B.  McCullough 

Bridge  Kngineer.   Oregon   State   Highway   Commission, 
Salem.  Oregon 


A  STEEL  arch,  360  ft.  between  pier  centers,  350  ft. 
Letween  skewbacks,  and  encased  in  concrete  applied 
with  a  cement  gun  is  now  being  built  by  the  Oregon 
State  Highway  Commission,  as  the  main  span  of  a 
concrete  a.id  steel  bridge  across  the  Willamette  River 
at  Oregon  City,  Ore.  This  unique  type  of  bridge  struc- 
ture was  decided  upon  only  after  an  extensive  compara- 
tive investigation  into  different  types  for  the  crossing. 
The  considerations  which  governed  the  objection  of  the 
other  types  and  the  selection  of  this  one,  and  the  details 
of  the  bridge  now  being  built  are  the  subject  of  this 
article.  The  methods  of  erection,  which  also  required 
some  comparative  study,  will  be  discussed  in  a  later 
article. 


FIG.  1.     SKETCH  OF  BRIDGE  .\T   OREGON  CITY 

The  bridge,  850  ft.  in  over-all  length,  is  to  carry  the 
main  Pacific  Highway  traffic  over  the  Willamette  River, 
and  is  located  between  the  cities  o''  West  Linn  and 
Oregon  City.  The  site  selected  for  this  structure  takes 
advantage  of  the  natural  topography,  being  the  narrow- 
est channel  point  within  the  limits  of  variation  possible 
with  the  highway  location;  in  fact,  this  point  is  one  of 
the  narrowest  necks  in  the  river  for  a  very  consider- 
able distance  either  way.  The  Willamette  at  the  bridge 
site  flows  in  a  well  defined  and  very  deep  channel  bound- 
ed by  high  cliffs  of  basaltic  formation,  the  maximum 
stream  depth  at  mean  low  water  being  over  100  ft. 

The  bridge  crossing  is,  unfortunately,  located  in  the 
immediate  vicinity  of  certain  large  industrial  plants 
employing  sulphurous  acid  as  a  reagent,  with  the  result 
that,  at  times,  the  atmosphere  is  more  or  less  densely 
charged  with  sulphurous  anhydride  (S0„).  Corrosive 
action  in  this  atmosphere  appears  to  be  considerably 
stimulated,  and  it  was  thought  that  an  unprotected 
steel  structure  might  impose  an  undue  burden  of  main- 
tenance upon  the  state.  The  city  of  Oregon  City  is 
located  but  15  miles  from  Portland  and  is  one  of  the 
biggest  industrial  and  manufacturing  towns  in  the 
state.  The  bridge,  which  will  be  a  link  in  a  highway 
surfaced  on  either  side  with  heavy  traffic  pavement, 
will,  therefore,  be  subjected  to  exceptionally  heavy 
truck  traffic  as  well  as  a  large  volume  of  pleasure  traf- 


fic and  pedestrian  travel  to  and  from  the  large  paper 
mills  that  lie  on  the  West  Linn  side.  The  waterway 
is  navigable  and  fairly  busy  as  regards  river  traffic,  re- 
quiring a  horizontal  and  vertical  clearance  not  less  than 
that  shown  in  Fig.  1. 


S/x/f  B-l 


Bloch  B-e 


In  order  to  meet  the  conditions  above  outlined  and,  at 
the  same  time,  take  advantage  of  the  narrow  and  rock 
bound  character  of  the  stream  crossing,  preliminary 
studies  were  made  for  seven  distinct  types  of  construc- 
tion and  covering  a  period  of  nearly  two  years,  with  the 
following  results : 

Type  A.  S"spension  Span — Abandoned  bacause  of  the 
cost  of  making  such  a  structure  rigid  enough  to  carry 
the  heavy  truck  traflJic  without  injury  to  the  roadway 
pavement,  and  also  because  no  feasible  method  of  pro- 
tecting the  metal  against  corrosive  influences  presented 
itself. 

Type  B.  Cantilever  Span — Type  C.  Simple  Truss  Span 
and  Type  D.  Spandrel  Braced  Framed  Arch,  were  each 
tried  successively,  and  were  abandoned  owing  to  the 
difficulty  encountered  in  securing  a  suitable  iype  of  en- 
casement or  protective  covering  at  a  reasonable  cost. 

Type  E.  Reinforced-Concrete  Arch — This  type  was 
abandoned  owing  to  the  great  cost  of  supporting  the 
centering  for  the  extremely  heavy  and  massive  concrete 
rib.  The  great  depth  of  the  water  coupled  with  the 
fact  that  the  channel  must  be  kept  open  at  all  times  for 
navigation  rendered  the  use  of  falsework  out  of  the 
question.  In  this  connection  investigation  was  made 
of  the  use  of  suspended  centering  which  was  also  dis- 
carded in  favor  of  the  more  practical  and  positive 
method  outlined  under  Type  G  below. 

Type  F.  Steel  Arch  Rib  With  Poured  Concrete  En- 
casement— This  type  was  considered  a  long  time  and 
complete  details  were  at  one  time  worked  out  for  the 
same.  Some  veiy  interesting  problems  were  encoun- 
tered a  very  brief  mention  of  which  may  be  in  order. 

The  first  scheme  for  this  type  employed  an  encase- 
ment designed  to  take  a  portion  of  the  rib  stress,  in 
other  words,  the  steel  rib  was  simply  utilized  for  sup- 
porting the  formwork  for  a  nearly  solid  concrete  rib. 
The  rib  sections  were  to  be  poured  block  by  block  load- 
ing each  rib  simultaneously  and  symmetrically.  It  is 
readily  seen  that,  as  this  load  is  placed,  stresses  of  ever 
increasing  magnitude  are  set  up  in  the  rib  steel.  When 
the  rib  itself  is  swung  the  stress  at  any  point  a  has  a 
certain  value  S,  which  may  be  easily  determined.  (See 
Fig.  2).     Having  the  rib  swung,  the  first  voussoir  or 
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rib  block  B-1  may  now  be  poured.  As  soon  as  concrete 
pouring  commences  the  rib  starts  to  deflect  under  the 
additional  dead-load  so  that  at  the  end  of  this  pour  the 
stress  in  the  steel  is  at  some  new*  increased  value  S,. 
The  concrete  in  the  meantime  is  in  a  semi-plastic  con- 
dition so  that,  if  precaution  is  taken  to  thoroughly  spade 
and  "rod"  the  mass  we  may  reasonable  assume  that  at 
the  end  of  the  pour  the  stress  in  steel  ^  S,  and  the 
stress  in  concrete  =  0. 

The  addition  of  a  second  block  B-2  anj'where  along  the 
rib  now  operates  to  increase  the  stress  in  the  steel  at 

,  "^Material  in  each  Rib 
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underneath  the  concrete.  An  encasement,  designed  to 
insure  the  degree  of  density  and  positive  protection 
considered  essential,  proved  very  costly  and  also  imposed 
a  very  severe  dead-load  on  the  rib. 

Before  finally  abandoning  this  type  altogether,  ex- 
periments were  made  looking  toward  the  adoption  of  a 
light-weight  aggregate.  At  one  time  this  seemed  to  be 
the  answer,  however  Type  G  described  below  had  so 
much  to  recommend  it,  both  in  cost  and  serviceability 
that  it  was  chosen  as  the  final  solution. 

Type  G — Steel  Rib  Arch   Gimite  Encasement — This 
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point  a  to  a  new  value  S„  the  rib  length  L,  is  therefore 
shortened  and  a  stress  Sr,  where 

(S,-S,)  (E.i 


Sc 


E, 


is  at  once  set  up  in  the  concrete.  Stre.sse."?  of  this  kind, 
impo.sed  upon  qreen  concrete  undoubtedly  shatter  and 
^ireak  the  initial  set  for  which   reason   it  would  seem 

sential  that  each  block  be  poured  and  allowed  to  set 
■.'-•fore  any  additional  load  wa.n  placed  upon  the  rib. 
This  .scheme  required  .so  much  time  that  it  was  aban- 
doned in  favor  of  a  very  thin,  poured  encasement,  de- 
signed merely  as  a  protective  coating  and  not  in  any 
way  as  augmenting  the  stress  carrying  capacity  of  the 
^teel  rib. 

This  thin  enca.sement  presented  a  very  difficult  con- 
struction problem  as  regards  pouring.  It  was  felt  that 
an  encasement  such  as  this  would  undoubtedly  give  the 
public  a  .sense  of  security  and  that  thi.s  must  not  be 
false  security,  in  other  words  there  must  be  no  porous 
pockets  with  the  consequent  danger  of  the  steel  rusting 


(•esign,  which  was  the  one  finally  adopted,  contemplates 
the  construction  of  a  main  channel  ^pan  360  ft.  center 
to  center  of  piers,  flanked  on  either  end  by  approaches 
of  the  reinforced  column  and  girder  type  (see  Fig.  1). 
At  the  Oregon  City  end  is  a  retaining  wall  and  fill,  the 
wall  being  of  the  cellular  type  of  comparatively  thin 
concrete  .sections,  heavily  reinforced.  The  span  carries 
a  roadway  19  ft.  clear  width  and  two  4  ft.  6-in.  side- 
walks. It  is  designed  as  a  half-through  span  to  provide 
the  required  vertical  and  lateral  clearances  for  navi- 
gation. The  following  loadings  were  u.sed  in  the  design : 
Concentrated  loading  consisting  of  two  trucks 
abreast  of  the  following  dimensions  and  weights: 

1.  Total    weight     '""IIS!!'- 

2.  Weight   roncenlr»tp<l   on    rpnr   n\  ^.nnn   In. 

%.  DiKlanre.  r.  to  r.  ftxiPB '2  !'• 

4.   r>li«tance,  r.  to  c  whcpln .     .«  ft. 

.1     I/onglh  of  roadway  occu|ilf<I ,  .  .24   ft. 

That  portion  of  the  roadway  Hot  occupied  by  the 
truck  loading  as  above,  was  aj«sumed  as  loaded  with  a 
uniform  load  of  70  lb.  per  square  f ""t.     The  sidewalk' 
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were  loaded  with  a  uniform  load  of  60  lb.  per  square 
foot. 

The  stress  analysis  was  made  after  the  method  of 
variable  "rotation  loads"  or  "elastic  weights"  described 
h^  the  writer  in  Engineering  News-Record,  April  1, 
1920,  p.  675.  Arch  reaction  and  stress  influence  dia- 
grams were  plotted  and  the  above  loading  placed  in  such 
manner  as  to  produce  the  maximum  rib  stresses. 

The  main  arch  rib  is  of  structural  steel  designed  with 
particular  attention  to  the  requirements  enumerated 
below : 

1.  To  produce  a  rectangular  section,  thoroughly  rigid, 
and  with  top  and  bottom  cover  plates  to  support  the 
gunite  encasement,  which  section  at  the  same  time 
would  be  accessible  for  field  and  shop  riveting  from  the 
inside. 


IP'Bef/i."  a>  9Si  lb. 


the  temporary  construction  hinge  provided  in  the  de- 
sign.   A  similar  arrangement  will  be  used  at  the  crown. 

As  soon  as  the  ribs  are  swung  and  the  lateral  system 
in  place,  30  ft.  of  the  rib  at  each  skewback  will  be 
completely  encased  and  filled  with  Class  B  concrete, 
thus  rigidly  fixing  the  ends.  The  crown  hinge  will  next 
be  replaced  by  a  heavy  splice  connection  designed  to 
transmit  the  maximum  thrust,  moment  and  shear  at  the 
crown.  The  rib  then  becomes  a  fixed  or  hingeless  arch 
under  all  additional  dead  and  live  loadings. 

The  main  arch  rib  consists  of  a  box  girder  section 
composed  of  four  flange  angles,  two  web  plates  and  six 
to  eight  longitudinal  stiff'ener  angles  riveted  inside  the 
rib.  For  the  solid  concrete  section  (extending  out  about 
30  ft.  from  the  skewback)  four  flange  plates  are  added 
and  the  section  laced  top  and  bottom.     For  the  balance 
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2.  To  so  detail  the  section  that  all  diaphragm  angles 
and  stiff'eners  would  be  inside  leaving  a  plane  rectangu- 
lar surface  for  the  application  of  the  wire  mesh  and 
gunite  encasement. 

3.  To  allow  for  inspection  of  the  interior  of  the  rib 
both  during  and  after  construction. 

The  steel  ribs  are  to  be  erected  first,  and  swung  as 
a  three-hinged  arch.     Fig.  4  illustrates  the  nature  of 


FIG.  4.     DETAILS  OF 
ARCH  AT  SKEW- 
BACK 


of  the  rib  top  and  bottom  cover  plates  »re  used  in  order 
to  carry  the  encasement  of  gunite.  Diaphragm  plates 
are  used  to  stiffen  the  rib  as  shown  in  Fig.  4,  these 
being  apertured  with  manholes  to  aid  in  construction 
and  also  to  permit  maintenance  inspection  from  time  to 
time.  Manholes  will  also  be  left  in  the  top  cover  plate 
at  convenient  points  to  permit  access  to  the  interior  of 
the  rib  for  future  inspection  of  the  condition  of  the 
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gunite.     These  manholes  will,  of  course,  be  covered  by 
removable  hatches  of  non-corrosive  material. 

The  general  make  up  of  the  rib  is  shown  in  Fig.  3, 
and  it  has  the  following  make  up: 

KIB 

4  nange  angles    8    x    8    x        i 

L'  web   plates    J  x  12U 

4   flange   plates    16    x        | 

6  longitudinal  stlfTener  angle.<! 6    x    3i  x         ft 

'I   longitudinal    stlfTeners    6    x    6    x         1 

CROWN 

\   flange   angles    6x    6x|    In. 

J   'over  plates    30  x  J    In. 

web   plates    72  x  |    in. 

longitudinal  atllTencr  angles    6  x    3  x  /i  In. 

The  inside  of  the  section  is  to  be  covered  with  a 
t-in.  gunite  encasement,  the  exterior  is  to  be  covered 
with  wire  mesh  and  given  an  encasement  of  gunite  \\ 
in.  in  depth,  finished  with  a  carpet  float. 

The  hangers  and  columns  as  well  as  all  portal  and 
lateral  frames  are  to  be  completely  encased  in  a  solid 
poured  concrete  encasement.  The  structural  frame  used 
for  the  portal  is  to  be  encased  in  a  curved  and  panelled 
portal  beam.  The  entire  lateral  system  is  of  similar 
construction.  The  floor  system  is  of  structural  members 
encased  in  gunite  as  shown  in  Fig.  5. 

Fig.  6  illustrates  the  general  design  of  the  arch  piers. 
Under  each  pier  provision  is  made  for  comfort  stations 
and  observation  balconys  which  are  entered  from  the 
floor  elevation  by  stairways  leading  from  the  upper  bal- 
cony. The  fixtures  for  these  rooms  will  be  furnished 
and  installed  by  the  cities  of  West  Linn  and  Oregon 
City. 

The  design  and  construction  of  this  bridge  is  under 


FIG.  6.     DETAILS  OF  MAIN  ARCH  PIER 

the  general  direction  of  Herbert  Nunn,  state  high- 
way engineer  and  under  the  immediate  supervision  of 
the  writer.  The  conti-act  was  awarded  to  A.  Guthrie 
&  Co.,  of  St.  Paul,  Minn.,  and  Portland,  Ore.,  at  a  total 
price  of  $213,602.50,  and  with  the  following  typical 
unit  prices: 

Item                                                                        Amount  Unit 

Class  A  concrete   (superstructure) 2,100  cu.yd.  $22.50 

Class  B  concrete  (foundations) 1,050  cu.yd.  $18.50 

Structural    steel     900,000  lb.  $0.12 

Metal   reinforcement    270.000  lb.  0.055 

3 -in.   gunite    23.000  sq.ft.  0.17 

I  J-in.   gunite    22.000  sq  ft.  0.29 


::;  iiSars.   .-fei.iLi.;.i.  j.  • 
!.';     fifcc.  i.J.jji.i.j.!  J 

»;.:,^K:-  ■•!'!T -t 4- -; 
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Fighting  the  Mississippi  Flood 
at  Oldtown,  Arkansas 

How  One  Community  Managed  To  Hold  Caving 

Levee  —  A  Close-up  of  One  Episode  in 

the  Battle  Along  the  Mississippi 

By  L.  R.  Parmelee 

Civil  Eng-ineer,  Helena,  Ark. 

OLDTOWN,  Ar)f.,  an  old  boat  landing,  is  20  miles 
below  Helena,  on  the  Mississippi  River.  One  mile 
farther  down  the  river  at  milepost  21-22  of  the  Cotton 
Belt  Levee  District  occurred  one  of  the  most  serious 
of  the  highwater  fights  that  took  place  during  March, 
April,  and  May,  1922.  The  Oldtown  fight  was  suc- 
cessful. 

Milepost  21-22  is  on  the  outside  of  a  great  turn  in 
the  river  known  as  Oldtown  Bend.  The  channel  of  the 
river,  in  the  bend  proper,  has  moved  westwardly  about 
2,000  ft.  in  the  last  25  years.  High  velocities  prevail. 
About  16  years  ago  abattis  dikes  were  built  by  the 
government  several  miles  upstream  from  milepost  21-22 
in  an  effort  to  change  the  line  of  direction  of  the  cur- 
rent and  thereby  break  its  force  away  from  the  Ar- 
kansas shore.  The  bend  has  been  revetted  throughout 
mile  21  and  for  some  distance  above  and  below  it.  This 
revetment  consists  of  the  usual  willow  mat  weighted 
with   stone,    accompanied   by   either   stone   or  concrete 


FIG.  2.     BREAK  IX  MAIN  LEVEE 

The  men  on  the  left  are  walking  on  the  first  sub-levee  which 
was  thrown  around  the  break  Just  in  time  to  hold  the  river. 
The  upright  sticks  in  the  left  background  are  in  the  core-wall 
of  the  second  sub-levee. 

that    caving    would    continue    through    the    banquette, 
within  72  hours  unless  it  was  greatly  retarded. 

Plans  were  made  immediately  to  stop,  if  possible,  the 
erosion  on  the  front ;  to  build  a  sub-levee  of  sandbags 
on  the  banquette;  and  to  stai't  a  second  sub-levee  of 
sandbags,  with  a  timber  core-wall,  as  far  back  as  con- 
ditions would  permit.  These  sub-levees  were  started 
from  a  point  immediately  behind  the  center  of  the 
exposed  face  and  carried  in  both  directions  to  connect 
with  the  main  levee.  Until  the  sub-levee  on  the  ban- 
quette was  completed  efforts  were  concentrated  on  that 
work,  but  from  very  nearly  the  beginning  of  the  fight 
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paving  for  some  width  up  the  bank.  It  was  done  in 
the  years  1907  to  1910  inclusive  and  has  had  some 
replacements  since. 

On  March  23,  with  the  river  reaching  flood  stage  at 
this  point,  sections  of  the  revetment  had  failed  and  the 
bank  had  caved  angularly  to  within  39  ft.  of  the  levee 
crown.  On  March  29  the  caving  had  entered  the  levee, 
still  angularly,  to  within  16  ft.  of  the  levee  crown,  and  on 
the  night  of  March  29  it  caved  into  the  crown.  On  the 
night  of  March  31,  150  ft.  of  the  crown  itself  caved, 
leaving  a  face  along  the  banquette,  and  on  April  2, 
April  12,  April  22,  May  5,  and  May  13,  further  caves 
occurred  penetrating  the  banquette  20  ft.  in  two  places 
and  leaving  it  exposed  along  a  front  of  250  ft.  The 
overall  width  of  the  caving  at  this  time  was  500  feet. 

From  the  time  of  the  first  caving,  preliminary  steps 
Were  taken  to  control  it  but  it  was  not  thought  that 
the  situation  was  very  serious  until  the  caving  of  the 
night  of  March  31.  At  this  time,  considering  the 
intervals  between  the "  previous  caving  and  the  wide 
front  suddenly  exposed,  it  was  reasonable  to  presume 


CROSS-SECTION  OF  LEVEE  SHOWING  EXTENT  OF 
C.\VE-IN  AND  EMERGENCY   SUB-LEVEES 

the  three  phases  of  the  work  were  carried  on  simul- 
taneously, or  in  the  following  order:  completion  of 
sub-levee  on  banquette,  protection  of  face  of  levee,  and 
the  building  of  the  sub-levee  with  the  core-wall. 

As  quickly  as  the  sub-levees  were  run  out  beyond  the 
ends  of  the  caved  levee  they  were  tied  into  the  unaf- 
fected crown  of  the  main  levee.  When  the  first  en- 
closure was  being  made  from  the  sub-levee  on  the 
banquette  the  river  had  already  begun  to  pour  in.  The 
space  between  the  first  sub-levee  and  the  crown  of  the 
main  levee  where  it  was  intact,  and  between  the  first 
and  second  sub-levees  was  divided  into  chambers  by 
means  of  cross  walls  so  that  the  fight  could  be  centered 
on  the  particular  chamber  into  which  the  caving  might 
penetrate. 

The  work  on  the  front,  the  making  and  placing  of 
the  "mattettes,"  required  some  experimenting.  At  first 
they  were  built  of  cotton  bagging  sewed  on  steel 
mesh,  which  in  tui'n  was  fastened  to  a  framework  of 
steel  bars.  They  were  made  8  x  40  ft.  in  size.  It  was 
found,  however,  that  they  were  not  flexible  enough  to 
fit  the  section  of  the  caving  face.  So  they  were  next 
made  of  1-in.  mesh  chicken-wire  covered  with  two  lay- 
ers of  cotton  bagging  with  a  2  x  4-in.  stick  laced  in  as  a 
cross-piece  at  one  end.  and  a  12-in.  cylinder  compactly 
filled  with  rock  and  then  sealed,  at  the  other.  The 
mattette  proper  was  wrapped  tightly  around  the  cylin- 
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This  picture  was  taken  loolvini:  along  the  first  sub-levee, 
which  held  the  flood.  The  break  in  the  main  levee  may  be 
seen  in  the  left  middle-ground  while  on  the  right  appears 
tho  second  sub-levee  with  its  timber  core-wall.     The  cross- 

der,  and  a  ?-in.  tie-line  attached  to  the  2  x  4-in.  stick. 
The  roll  was  then  carried  to  the  place  at  which  it  was 
to  cover  the  caving  face,  eased  into  the  water  and  held 
until  it  was  thoroughly  saturated  and  all  the  air  had 
been  excluded  from  the  cylinder,  and  then  turned  loose 
to  unroll.  The  mattettes  took  the  position  intended  for 
them  veiy  nicely.  The  later  units  were  5  ft.  wide  and 
50  ft.  long,  and  had  ^-in.  steel  cross-bars  every  10  ft. 
of  length. 

As  a  rule  they  rolled  out  until  the  weight  of  the 
cylinder  could  be  felt.  They  were  then  securely  tied 
back  with  the  4-in.  rope.  The  mats  were  lapped  one 
over  the  other,  and  at  some  points  laid  in  layers.  Just 
how  much  good  they  were  is  problematical.  It  is  sig- 
nificant, however,  that  after  their  use  was  begun  the 
caving  was  retarded  from  48-hr.  intervals  to  10-day 
intervals. 

The  entire  job.  as  outlined  and  carried  out,  involved 
the  moving  by  hand  of  4,000  cu.yd.  of  dirt  in  bags,  an 
average  distance  of  700  ft.,   the  erection  of  a  timber 


levees  shown  in  Fig.  4  were  built  later.  The  ropes  cross- 
ing the  first  sub-levee  hold  the  "mattettes"  hung  over  the 
caving  face  to  protect  it  against  further  erosion.  Some  of 
these  may  be  seen  on  the  crown  of  tlie  main  li'Veo. 

core-wall  containing  60,000  ft.  b.m.  of  lumber,  fabri- 
cation and  placing  of  mattettes  consisting  of  10,000  lb. 
steel  bars,  10,000  sq.yd.  bagging,  5,000  sq.yd.  of  poultry 
wire,  12,000  lin.ft.  of  ?-in.  rope;  two  electric  light 
units,  carbide   lamps,   tools,   equipment,   etc.,   and   the 


Fio.  4.    fiKAU  si.oi'K  OF  i,i;vi:i:  i 

The  flrnt  oub-Ievec  l«  holding  ih<-   (' 
ready   In   case  of   a    breach.      Noli- 
divide  the  Intermediate  area  Into  clw 
can  be  localized.     The  river  In  to  the 
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This  shows  clearly  the  "mattettes"  spread  over  the  caving 
face  of  the  levee  to  prevent  further  erosion. 

feeding  and  sleeping  of  1,000  men.  Sixty  per  cent  of 
this  work  was  done  within  72  hours,  during  which  time 
there  was  a  rainfall  of  2  in.,  and  the  remaining  40  per 
cent  during  the  following  3  weeks  as  the  conditions 
demanded.  Eighty  per  cent  of  the  eiiuipmcnt.  tools, 
and  supplies  were  brought  from  HeliMUi,  a  distance  of 
18  miles.  Sacks  came  100  miles  from  Memphis.  The 
light  units  came  150  miles  from  Little  Rock. 

Work  was  organized  and  carried  on  as  follows:  The 
serious  break  of  March  31  occurred  at  11  p.m.  The 
commissioners  for  the  Levee  District  were  immediately 
notified,  and  after  they  had  made  a  rapid  reconnais- 
sance of  the  damaged  levee  they  called  a  meeting  of 
about  25  of  the  representative  business  men  of  Helena. 
These  men  included  plantation  owners,  millmon.  and 
business  and  professional  men.  The  situation  was 
made  plain,  the  need  of  immediate  action  emphasized, 
and  a  request  made  for  the  entire  co-operation  of  all 
present.  The  result  was  that  men.  tools,  and  material 
wore  rolling  towards  the  scene  of  the  threatened  break 
within  three  hours. 
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An  office  was  established  in  Helena  and  one  at  the 
site  of  the  work.  Special  telephone  service  was  ar- 
ranged. Order  clerks  were  appointed,  a  truck  fleet  or- 
ganized, and  riders  put  on  the  route  of  the  line  of 
supplies.  A  quartermaster  department  was  established 
in  a  large  quarterboat  furnished  by  the  government. 
There  was  some  confusion  during  the  first  few  hours, 
after  which,  however,  things  moved  smoothly  and 
surely.  Dawn  of  April  1  saw  600  laborers  filling,  sew- 
ing, caiTying  and  placing  sacks  in  the  first  sub-levee. 
Soon  afterward  carpenters  had  made  a  good  start  on 
the  core-wall  of  the  second  sub-levee.  Supplies  had 
l,een   delivered  to  the  quartermaster,   who  fed   several 


On  the  Proper  Value  of  Kutter's  n 
for  Sewer  Computations 

Existing  Data  Based  on  Actual  Sewer  Conditions 

Scanty — Overlooked  Federal  Bulletins 

— Suggestion  for  n 

By  Charles  W.  Sherman 

Of  Metcalf  &  Eddy,  Consulting  Engineers,  Boston.  Mass. 

CONTRARY  to  general  impression,  the  commonly 
accepted  values  of  n  used  in  computing  flow  in 
sewers  are  not  supported  by  many  experimental  data. 
Most  of  the  experiments  upon  which  reliance  is  placed 


FIG.  6.     PLACING  "IIATTETTES"  TO  PROTECT  FACE  OF  CAVED  B.\NK 


This  shows  the  placing  of  a  mattette  as  originally  designed 
with  a  wire  mesh  reinforcement.  This  was  found  to  be  not 
sufBciently  flexible  to  conform  to  the  face. 

hundred  at  breakfast,  and  600  at  noon.  The  men  were 
fed  at  the  rate  of  100  every  quarter-hour. 

As  stated  in  the  beginning  the  fight  was  successful 
and  the  impending  breach  did  not  occur.  No  intricate 
engineering  problems  were  involved — no  work  under 
ground  or  above  ground.  In  fact  it  was  all  very  much 
on  the  ground.  The  job  was  a  problem  of  organization 
and  execution.  Furthermore,  it  was  a  problem  of  or- 
ganization and  execution  dependent  on  the  citizenship 
of  the  community.     We  believe  that  it  came  through. 

It  is  well  to  remark  here  that  the  success  of  the  flght 
was  due,  in  a  great  measure,  to  the  fact  that  one  of  the 
improved  highways  of  the  county  runs  to  within  one 
mile  of  the  seat  of  the  trouble.  This  particular  high- 
way has  a  mixed  bituminous  wearing  surface  on  a  5-in. 
concrete  base.  It  connects  Helena  and  Oldtown,  and  all 
supplies,  materials  and  men  were  hauled  over  it. 

The  Cotton  Belt  Levee  District  is  in  the  Second  Dis- 
trict of  the  Mississippi  River  Commission  in  charge  of 
Major  J.  M.  Hodges,  C.  of  E.,  U.  S.  Army,  with  head- 
quarters at  Memphis.  Luther  Y.  Kerr  is  assistant  in 
charge  of  levees,  and  M.  Gardner  assistant  in  charge 
of  channel  work.  W.  K.  Monroe  is  assistant  engineer 
to  Mr.  Kerr  and  the  writer  was  retained  by  the  com- 
missioners of  the  district  as  engineer.  The  commis- 
sioners of  the  district  are  W.  F.  Craggs,  president,  H. 
D.  Moore,  secretary,  and  W.  H.  Howe,  all  of  whom 
were  on  the  ground  in  direct  charge  of  the  work. 


•     Highway  Bridge  Survey  by  U.  S.  Engineers 

A  compilation  of  data  on  bridges  in  the  Louisville 
district  is  to  be  made  by  the  U.  S.  Engineer  Office  at 
Louisville,  Lt.-Col.  G.  R.  Lukesh  in  charge.  City  and 
county  engineers  in  the  district  are  aiding  the  gov- 
ernment in  the  compilation. 


Here  is  shown  the  placing  of  a  "mattette"  of  revised  design,  in 
which  chicken-wire  was  used  to  reinforce  the  cotton  bagging. 
Each  unit  was  5  ft.  and  50  ft.  long. 

have  been  made  with  clean  water,  rather  than  sewage, 
and  by  far  the  greater  part  of  the  determinations  of  n 
for  flow  in  pipes  have  been  based  upon  flow  in  closed 
pipes  under  pressure,  and  upon  other  materials  than 
those  used  for  sewers.  The  values  of  n  adopted  have 
been  assumed  after  comparison  and  upon  the  basis  of 
analogies,  real  or  fancied,  between  the  conditions  exist- 
ing in  the  tests  and  those  likely  to  exist  in  sewers;  or 
else  the  coefficients  have  been  adopted  by  making 
arbitrary  allowances  for  the  assumed  effect  of  the  differ- 
ent conditions.  The  following  review  of  existing  data, 
particularly  the  too-generally-overlooked  Scobey  and 
Varnell-Woodward  bulletins  of  the  United  States  De- 
partment of  Agriculture,  is  designed  to  show  (1)  that 
n  =  0.015  should  be  used  in  pipe  sewer  design;  (2) 
that  n  for  concrete  sewers  should  be  0.013;  (3)  that 
tests  under  actual  working  conditions  should  be  made 
to  remove  such  doubts  as  to  the  proper  values  for  n 
as  still  exist;  and  (4)  that  for  pipe  sewers  not  flowing 
full,  n  is  not  a  constant  and  therefore  Kutter's  formula 
is  not  properly  applicable. 

Among  the  best  of  the  lists  of  values  of  n  applicable 
to  various  cases,  is  that  of  Robert  E.  Horton,  published 
in  Engineering  News  of  Feb.  24  and  May  4,  1916.  and 
reproduced  in  King's  "Handbook  of  Hydraulics."  Mr. 
Horton  recommends  for  vitrified  sewer  pipe  the  value 
of  0.013  for  pipe  in  good  condition  and  0.015  in  fair 
condition;  for  clay  drainage  tile,  0.012  and  0.014;  for 
brick  sewers,  0.013  and  0.015;  for  cement  mortar  sur- 
face.^,  0.012  and  0.013;  for  concrete  pipe,  0.013  and 
0.015.  No  modification  of  the  value  of  n  is  given  in 
case  sewage  instead  of  clean  water  is  flowing. 

Significance  of  Slight  Change  in  n — Many  engineei-s 
do  not  appreciate  how  much  difference  in  computed 
velocity  or  capacity  may  result  from  a  slight  change 
in  the  value  of  ?!.     Within  the  ordinary  range  of  sizes 
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of  common  sewers,  it  may  be  stated  that  the  computed 
capacity  using  n  =  0.013  is  approximately  22  per  cent 
greater,  and  with  n  =  0.011,  50  per  cent  greater,  than 
with  n  =  0.015. 

Of  the  experimental  values  quoted  in  Hering  and 
Trautwine's  translation  of  Ganguillet  and  Kutter's 
book  but  few  are  in  any  way  applicable  to  conditions 
existing  in  sewers  unless  the  cast-iron  pipes  under 
pressure  be  assumed  as  comparable.  The  list  includes 
one  earthenware  pipe  1.5  ft.  in  diameter,  run  under  a 
slight  head  (Bidder,  1853).  Experiments  of  Eliot  C. 
Clarke,  in  1885,  upon  the  Dorchester  Bay  sewage  tun- 
nel of  the  Boston  sewerage  system,  with  the  tunnel  7* 
ft.  in  diameter  running  full  and  under  pressure,  showed 
values  of  n  =  approximately  0.014  for  a  mixture  of 
.sewage  and  salt  water,  and  ranging  up  to  0.020  for  sew- 
age only.  Experiments  of  Fteley  and  Stearns  in  1880 
on  flow  in  the  Sudbury  aqueduct  of  the  Boston  water- 
works may  also  be  applicable  to  brick  sewers,  although 
allowance  should  be  made  for  the  fact  that  the  experi- 
ments were  made  with  clean  water. 

Metcalf  and  Eddy's  "American  Sewerage  Practice," 
Vol.  I,  p.  80  and  following,  contains  data  upon  experi- 
ments for  determining  values  of  n  but  they  relate 
largely  to  flow  in  streams  and  canals.  Those  most 
applicable  to  sewers  relate  almost  wholly  to  large  con- 
duits and  only  two  of  the  eight  in  the  list,  given 
below,  refer  to  pipe  sewers : 

Theodore  Horton.  1901.  Boston  Atetiopolitan  sewers,  from  6  to 
9  ft.  tliamtfter    (brick  sewers). 

F.  C.  C'offln.  1906.  Cambridge  water-worlts  conduits,  Jl  ft. 
diameter   (concrete). 

Bureau  of  Sur\-eys  of  Philadelphia,  1909.  Large  brick  and  con- 
crete sewers. 

James  A.  Cushman,  1911.     Wachusett  aqueduct. 

John  Ericson.   1911.      Chicago  water-works  tunnels,  brick  lined. 

C.  F.  Schultz,  1912.  Cleveland  water-works  tunnels,  brick 
lined. 

H.   D.    Xewell.    1913.      16-.    30-,    and    46-ln.    concrete   pipes    (for 

T.  <;halkley  Hatton.     24-ln.  vitrified  pipe  sewer  at  Carlisle,  Pa. 

The  Only  Record  Based  on  Sewer  in  Use — A  search 
through  periodical  literature  since  1915  has  brought 
to  light  but  one  record  from  which  some  information 
as  to  the  actual  value  of  n  in  .sewers  can  be  obtained. 
H.  D.  Silliman,  in  a  letter  to  Engineering  News,  Dec. 
2,  1915,  describing  sewer  gagings  at  Seattle,  says: 

The  running  time  ....  was  calculated  by  using  Kut- 
ter's constants,  n  =  0.013  for  pipe  sewers,  and  ii  =  0.015 
for  brick  sewers  .  .  .  .  In  all  the  velocity  measurements 
that  I  have  made,  I  have  not  found  an  old  sewer  that  had 
more  than  90  per  cent  of  its  calculated  velocity  using  the 
forcKoing  constants.  Some  ran  as  low  as  75  per  cent  of 
the  calculated  velocity. 

If  we  a.saume  ob.served  velocity  in  a  12-in.  vitrified 
pipe  as  85  per  cent  of  the  computed  velocity,  as  above, 
thi.s  would  correspond  approximately  to  the  result  ob- 
tained by  using  n  -  :  0.015  instead  of  0.013.  In  other 
words,  Mr.  Silliman's  measurements  may  \)e  a.ssumed  to 
indicate  the  actual  value  of  n  in  pipe  aewern  to  be 
approximately  0.015. 

Valuable  Federal  Bulletins— In  view  of  the  unfor- 
tunate scarcity  of  experimental  data  applicable  to  pipe 
sewers  and  to  concrete  .sewers  of  small  and  moderate 
.tizes,  which  have  hitherto  been  available,  two  recent 
professional  papers  of  the  United  States  Department  of 
Agriculture  deserve  the  attention  of  hydraulic  engi- 
noen,  comparatively  few  of  whom  seem  to  know  of 
their  exi.stence.  Reference  is  made  to  "The  Flow  of 
Water  in  Concrete  Pipe."  by  Frr.l  C  "' ■  ' ""'  "T'"' 


Flow  of  Water  in  Drain  Tile,"  by  D.  L.  Yarnell  and 
S.  M.  Woodward,  both  published  in  1920. 

Mr.  Scobey's  Pa,per  describes  a  number  of  experi- 
ments made  by  him  and  also  brings  together  all  of  the 
available  data  relating  to  other  experiments  on  flow  in 
concrete  pipes  and  conduits,  not  only  when  flowing  full 
under  pressure,  but  also  when  flowing  pai-t  full,  the 
latter  being  especially  applicable  to  conditions  ordi- 
narily obtaining  in  sewers.  These  include  one  10-in., 
one  22-,  and  one  31-in.  pipe,  but  no  others  less  than  36 
in.  in  diameter;  and  the  data  compiled  are,  therefore, 
inadequate  upon  which  to  base  conclusions  with  regard 
to  flow  in  concrete  sewers  of  small  size,  although  they 
are  reasonably  complete  for  large  conduits.  Mr. 
Scobey's  conclusions  regarding  the  proper  value  of  n 
are  as  follows: 

For  first-class  pipes  and  conduits  carrying  filtered  water, 
or  water  from  which  deposits  or  growths  do  not  accrue, 
both  surface  and  joints  being  practically  perfect,  j;  =  0.0115; 

For  well  made  pipes  and  conduits  with  first  class  joints, 
smooth  monolithic  pipes  or  conduits  when  new  and  clean, 
with  thoroughly  good  surfaces  but  not  as  smooth  as  those 
classed  as  glazed,  corresponding  in  general  to  the  surface 
obtained  by  a  wash  coat,  n  -  0.012; 

For  well  made  pipes  carefully  jointed  or  monolithic,  with- 
out appreciable  irregularities  at  the  joints,  or  for  waters 
containing  a  small  amount  of  sewage,  m  =  0.013. 

It  should  also  be  noted  that  the  experiments  indicate 
that  the  value  of  n  increases  slightly  with  the  size  of 
the  conduit,  or  with  increased  values  of  r  for  the  same 
conduit;  or,  put  another  way,  a  slightly  larger  value  of 
»i  should  be  a.ssurrted  for  a  6-ft.  conduit  than  for  a  2-ft. 
conduit  with  similar  interior  surfaces. 

The  present  writer  concludes  from  these  experiments 
that  for  concrete  sewers  with  clean  interior  surfaces, 
made  on  metal  foi-ms,  with  thoroughly  good  workman- 
ship, the  value  of  n  should  be  taken  at  about  0.0125; 
and  that  making  allowance  for  the  effect  of  a  surface 
coating  of  grease,  and  possible  small  deposits  of  sewage 
solids,  a  value  of  not  less  than  0.013  should  be  used. 

The  Yamell-Woodward  Bulletin — The  most  signif- 
icant available  data  upon  actual  values  of  n  in  pipe 
sewers  are  those  given  by  Yarnell  and  Woodward  in 
their  already-mentioned  paper.  The  drain  tiles  experi- 
mented upon  were  of  concrete  and  clay,  nearly  all  in 
1-ft.  lengths,  and  the  joints  were  made  without  mortar 
by  butting  the  pipes  together.  The  experiments  were 
made  with  the  greatest  care,  the  pipes  lieing  laid  in  a 
wooden  trough  and  surrounded  by  earth.  Proper 
grades  were  obtained  by  changing  the  inclination  of 
the  trough,  and  uniform  depth  of  water  wa.s  main- 
tained by  adjusting  movable  dams.  Experiments  were 
made  for  various  depths  of  flow,  from  appro\imatel.\' 
half-full  to  substantially  full,  and  with  pipes  from  4 
to  12  in.  in  diameter.  A  few  experiments  were  also 
made  with  10-  and  12-in.  pipe  purposely  laid  with  bad 
alignment. 

These  experiments  show  that  with  pipes  well  laifl 
and  running  sub.Mtantially  full,  the  value  of  ti  in 
Kutter's  formula  was  approximateb'  0.011.  Clean 
water  was  used  in  the  experimenls.  and  a  higher  value 
of  n  would  necessarily  Ix-  assumed  fur  sewage. 

Bearing  in  mind  the  fact  that  drain  tile  are  not 
distorted  in  burning  (o  the  extent  that  is  common  in 
vitrified  sewer  pipe,  and  that  thi>  surface  is  rougher  in 
m'wrr  pipe  than    in   mo-*!    drain   tile,   il    is  probable  that 
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further  allowance  should  be  made  for  this  in  design- 
ing sewers,  by  using  a  higher  value  of  n.  The  experi- 
ments with  10-  and  12-in.  drain  tile  in  poor  alignment 
indicated  values  of  n  of  about  0.012  and  0.013,  and 
these  may  probably  be  assumed  as  more  nearly  the  cor- 
rect values  for  sewer  pipe  with  clean  water  flowing. 

Experiments  upon  the  flow  of  sewage  in  sewer  pipe 
seem  to  be  entirely  lacking  (except  Mr.  Silliman's  gag- 
ings,  the  details  of  which  are  not  reported),  and  the 
still  further  allowance  which  should  be  made  in  assum- 
ing a  proper  value  of  n  for  design,  on  account  of  the 
difference  in  character  of  the  liquid,  and  also  because 
of  the  effect  of  the  coating  of  grease  and  slime  upon 
the  inside  of  the  pipes,  and  possible  deposits  of  grit 
or  of  organic  matter,  can  only  be  estimated  approxi- 
mately. It  seems  to  the  writer  that  it  would  be  pru- 
dent to  assume  not  less  than  0.015  for  n  in  pipe  sewers. 

When  Pipes  Not  Substantially  Filled — Yarnell  and 
Woodward's  experiments  show  that  when  the  pipes  are 
not  substantially  filled,  materially  higher  values  of 
n  obtain,  and  no  general  formula  by  which  the  flow 
for  any  depth  could  be  satisfactorily  computed  was 
discovered.  In  general,  the  values  of  n  ranged  from 
0.011  to  0.014  with  pipes  partly  full  when  using  clean 
water,  in  the  case  of  the  well-laid  pipes,  and  from  0.011 
to  0.020  for  poorly-laid  pipes,  but  no  consistent  rela- 
tion between  the  depth  of  flow  or  the  hydraulic  mean 
radius  and  the  value  of  «  was  developed.  The  authors 
suggested  several  formulas  which  represent  the  results 
of  their  experiments  with  a  fair  degree  of  accuracy, 
one  for  0.5  depth,  another  for  0.6,  and  so  on;  but  how 
far  any  of  these  might  be  applicable  to  estimating  flow 
in  sewers  is  questionable,  as  there  seems  to  be  no  satis- 
factory basis  for  allowing  for  the  difference  in  the 
character  of  the  conduit  or  for  the  effect  of  sewage 
instead  of  clean  water,  or  for  accumulations  of  grease 
or  deposits,  especially  as  the  same  value  of  n  as  for  a 
full  pipe  cannot  be  used. 

The  data  contained  in  Scobey's  paper  are  suflScient  to 
show  that  Kutter's  formula  is  applicable  to  computa- 
tions of  flow  in  concrete  sewers,  say  3  ft.  in  diameter 
and  upwards,  with  a  good  degree  of  accuracy.  Per- 
haps slightly  larger  values  of  n  should  be  used  for  large 
than  for  small  sewers,  although  it  is  probable  that  the 
effect  of  slime  and  grease  on  the  interior  surface,  and 
of  deposits  of  solid  matter,  would  be  proportionately 
less  in  large  than  in  small  sewers,  so  that  it  appears 
reasonable  to  adopt  a  single  value  for  design  of  con- 
crete sewers  of  any  size.  It  appears  that  a  vame  of  n 
=  0.012  for  clean  water,  and  w  =  0.013  for  sewage,  is 
probably  applicable  to  such  surfaces  as  would  ordinarily 
be  obtained  in  sewers  built  on  metal  forms. 

With  Pipes  Substantially  Full — For  pipe  sewers,  the 
Yarnell  and  Woodward  data  indicate  that,  with  clean 
water  flowing  and  with  the  pipes  substantially  full,  a 
value  of  n  =  0.011  is  applicable  to  drain  tile  in  perfect 
alignment,  and  (probably)  n  =  0.012  to  0.013  for  sewer 
pipe.  Larger  values  should  be  used  for  sewage,  not 
less  than  0.014,  and  probably  0.015  would  be  safer.  Mr. 
Silliman's  observations,  that  actual  Velocities  wei-e 
materially  less  than  those  computed  with  n  =  0.013, 
the  difference  being  approximately  such  as  to  indicate 
that  the  actual  velocities  would  correspond  closely  with 
computed  velocities  for  %  =  0.015,  further  confirm  the 
/iew  that  the  latter  value  should  be  used  in  design.  The 
utilization  of  the  full  capacity  of  a  sewer  is  contem- 


plated in  design,  and  this  is  the  condition  in  which 
Kutter's  formula  has  been  found  to  apply — i.e. — a  pipe 
substantially  full  but  not  under  pressure. 

Yarnell  and  Woodward's  experiments  have,  however, 
demonstrated  that  Kutter's  formula  is  not  satisfac- 
tory as  a  basis  of  estimating  flow  in  sewers  running 
partly  full.  Under  such  conditions,  other  factors  than 
the  condition  of  the  surface  have  an  effect  upon  the 
flow,  and  no  satisfactory  basis  of  allowing  for  such 
influence  has  yet  been  found.  Attempts  to  gage  the 
flow  in  pipe  sewers  by  observing  the  depth  and  slope, 
and  computing  the  velocity  by  Kutter's  formula,  using 
assumed  coefficients,  must,  therefore,  be  recognized  as 
unsatisfactory,  since  the  actual  variations  of  n  with 
pipe  partly  filled  have  been  found  to  be  such  that  errors 
of  50  per  cent  or  more  might  readily  result. 

Conclusions  as  to  Concrete  and  Pipe — The  data  avail- 
able and  reviewed  above  seem  to  indicate  that  in  the 
design  of  sewers  under  usual  conditions,  values  of  n 
=  0.013  for  concrete  and  0.015  for  pipe  sewers  should 
be  used.  These  values  have  been  employed  in  the  prac- 
tice of  the  writer's  firm  for  some  time,  and  are  in 
accordance  with  the  recommendations  in  "American 
Sewerage  Practice,"  Vol.  I,  p.  94,  except  that  it  is 
there  suggested  that  a  value  of  r;  ^  0.012  should  be 
used  "for  concrete  sewers  of  large  section  and  best 
work  laid  on  slopes  giving  velocities  of  3  ft.  per  second 
or  more."  It  now  seems  to  be  definitely  shown  that, 
for  a  given  character  of  surface,  somewhat  larger 
values  of  n  are  found  for  large  than  for  small  chan- 
nels, and  it  is  therefore  believed  that  a  value  of  0.013 
should  be  used  for  all  concrete  sewers,  if  well-made 
with  smooth  interior  surfaces. 

It  should  be  noted  further  that  the  use  of  the  above 
values  of  n — 0.013  for  concrete  and  0.015  for  pipe  sew- 
ers— is  justified  only  when  no  other  losses  than  those 
due  to  friction  are  to  be  included.  In  cases  where  there 
is  appreciable  curvature,  allowance  should  be  made  for 
its  effect  by  estimating  it  separately,  or  by  arbitrarily 
assuming  an  increased  value  for  n.  Changes  of  direc- 
tion in  pipe  sewers  are  usually  made  in  the  manholes, 
and  it  is  a  common  practice  to  allow  an  additional 
drop  in  such  manholes,  which  is  assumed  to  be  suffi- 
cient to  overcome  the  resistance  of  the  cui-ve.  Unless 
such  an  allowance  is  made,  it  is  probable  that  a  higher 
value  for  n  than  0.015  should  be  used  in  the  design  of 
pipe  sewers. 

Because  satisfactory  experimental  determinations  of 
n  for  sewers  are  few  in  number,  particularly  for  pipe 
sewers,  it  is  much  to  be  desired  that  advantage  should 
be  taken  of  every  opportunity  for  making  actual  meas- 
urements of  velocity  and  comparing  them  with  slope, 
cross-section,  character  of  surface,  etc.  Such  informa- 
tion may  perhaps  make  possible  the  future  development 
of  a  more  satisfactory  formula  for  flow  in  sewers. 


Buffalo  Water  Consumption  Falling,  but  Still  High 

Since  the  campaign  against  excessive  water  waste 
was  begun  at  Buffalo  in  1917,  the  daily  per  capita  water 
consumption  has  fallen  from  339  gal.  for  the  fiscal  year 
1916-1917  to  227  gal.  for  1921-1922.  During  the  same 
period  the  pumpage  has  declined  from  an  average  of 
168  to  117  m.g.d.  and  the  total  yearly  pumpage  from 
61.49  to  42.76  billion  gallons.  George  C.  Andrews  is 
Water  Commissioner  of  Buffalo. 
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Failure  of  Concrete  Arch  Bridge 
Due  to  Pier  Washout 

Undermined  Shale  Foundation  Tips  Pier  Supporting 

90-Ft.  and  110-Ft.  Spans— Arches 

Fall  Six  Weeks  Later 

TWO  spans  of  a  concrete  arch  highway  bridge  cross- 
ing the  Eel  River  near  Brazil,  Ind.,  known  as 
Brunswick  Bridge,  collapsed  on  April  20.  as  the  result 
of  undermining  of  one  pier  several  weeks  before.  The 
bridge  consisted  of  a  central  110-ft.  span  flanked  on 
either  side  by  a  90-ft.  span.  It  was  built  in  1917  to 
replace  a  190-ft.  span  washed  out  by  flood.  The  design 
was  made  by  Daniel  B.  Luten,  and  the  National  Bridge 
Co.  built  the  structure. 

The  following  account  of  the  washout  and  failure  has 
been  prepared  by  Mr.  Luten  at  the  request  of  Engineei'- 
ing  News-Recnrd: 

"In  March,  1922,  a  flood  of  substantially  the  same 
height  as  the  record  high  water  of  Easter  week,  1913, 
undermined  one  of  the  piers,  which  tipped  18  in.  up- 
stream, indicating  a  settlement  of  about  4  in.  under 
its  upstream  end.  The  arches  remained  standing,  how- 
ever,   and    traffic    was    continued    across    the    bridge, 


in  the  accompanying  photographs.  The  two  spans  are 
liO  ft.  each.  The  pier  was  undermined  by  a  flood  in 
1916  and  settled  10  in.  at  one  end  and  4  in.  at  the 
other,  but  the  arches  remained  standing,  in  the  condi- 
tion shown  in  the  view.  Traffic  on  a  transcontinental 
highway  has  continued  across  the  structure  to  the  pres- 
ent time  without  repairs,  which  were  postponed  bj'  the 
county  because  of  the  cost." 


Water  Company  Sued  for  Typhoid  Damages 

Suits  for  damages  totalling  nearly  $300,000  have 
been  brought  against  the  Blue  Ridge  Water  Supply 
Co.  of  Walnutport,  Pa.,  by  some  thirty  residents  who 
allege  that  the  supplying  of  polluted  water  caused 
typhoid,  sickness  and  death.  Engineering  News-Record 
is  informed  by  T.  McKeen  Chidsey,  of  Easton.  Pa., 
counsel  for  the  plaintiffs,  that  owing  to  water  shortage 
the  flow  of  a  spring  was  diverted  to  one  of  the  water 
company's  reservoirs  through  an  open  channel.  It  is 
alleged  that  this  channel  received  pollution  from 
various  sources,  including  the  overflow  from  a  privy. 
It  is  maintained  that  this  .spring  should  have  been  pro- 
tected from  possible  contamination  and  that  the  water 
should   have    been   conveyed   through  closed   conduits. 
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A  similar  pier  settlement  at  the  Eel  River  bridge  near  Brazil,  Ind.,  resulted  in  collapse  ot  tlio  arches  atter  six 


although  the  bridge  was  posted  as  dangerous.  Recom- 
mendations were  made  for  saving  part  of  the  structure, 
but  the  high  water  continued  for  so  long  and  to  such 
an  extent  that  the  proper  support  could  not  be  pro- 
vided, and  after  five  or  six  weeks  the  two  spans  sup- 
ported by  the  undermined  pier  collapsed.  The  third 
span  remains  standing. 

"The  design  called  for  piled  foundations  under  the 
abutments  19  ft.  below  low  water,  and  under  the  piers 
23  ft.  below  low  water  and  11  ft.  below  the  deepe.st 
part  of  the  stream.  It  wa.s  found  impossible  to  drive 
piling  more  than  4  ft.  in  the  south  abutment,  and  exca- 
vation continued  4  ft.  deeper,  when  shale  was 
rncountered.  The  north  abutment  was  placed  on  coal, 
without  piling,  at  the  depth  required  by  the  plans  HO 
f».),  and  the  two  piers  were  placed  on  the  ."hale  strata 
at  their  required  depth  (23  ft.).  This  shale,  while 
apparently  a  secure  footing,  must  nevertheless  have 
l)«('n  attacked  by  the  currents,  causing  the  collapse  of 
the  two  spans. 

"The  punishment  sustained  by  the  two  arches,  which 
remained  standing  for  over  a  month  on  a  pier  cubjected 
to  unequal  settlement,  is  more  than  paralleled  by  the 
bridge  across  the  Eagle  River  at  Gypsum,  Col.,  ."thown 


Mr.  Chidsey  states  that  under  Pennsylvania  practice  the 
plaintiffs  in  such  cases  "need  to  aver  and  do  aver  only 
the  fact  that  they  drank  the  water  and  that  the  water 
was  polluted,  due  to  neglect." 

From  C.  A.  Emerson,  Jr.,  chief  engineer.  Pennsyl- 
vania Department  of  Health,  Engineering  Neim-Remrd 
learns  that  of  .53  cases  of  typhoid  during  the  outbreak, 
about  80  per  cent  had  onsets  from  .Tune  13  to  21.  1921. 
All  the  persons  suffering  from  typhoid  had  used  the 
public  wafer  supply  and  no  other  probable  common  cause 
was  found.  Laborator>'  findings  of  the  State  Depart- 
ment of  Health  indicated  sewage  contamination  of  the 
water  but  no  active  typhoid  ca.se  or  carriers  could  b- 
located  on  the  watershed.  From  circumstantial  evidence 
it  seems  that  the  outbreak  wa.s  cau.sed  by  the  watei 
supply.  One  of  the  springs  forming  the  supply,  Mr 
Emerson  states.  Was  not  far  from  a  put'Iic  highway  an 
may  have  been  polluted  while  being  used  by  an  itinera 
typhoid  carrier. 

Walnutport  borough  has  a  population  of  about  1,000. 
The  water  supply  in  question,  Mr.  Emerson  states,  was 
never  approved  by  the  State  Department  of  Health.  In 
fact,  its  existence  was  only  learned  of  by  chance  a  few 
weeks  before  the  outbreak. 
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Grade  Reduction  Increases  Train 
Loads  on  Coal  Road 

Location  of  New  Second  Track  on  Louisville  & 

Nashville  R.R.  Avoids  Grade  for  Loaded 

Traffic — Tunnel  Opened  by  Deep  Cut 

A  COMBINATION  of  relocation,  grade  reduction  and 
double  tracking,  together  with  some  interesting 
structures  and  the  opening  up"  of  an  old  single-track 
tunnel  by  a  new  double-track  cut,  is  included  in  a 
Si-mile  stretch  of  improvement  now  approaching 
completion  on  the  Cumberland  Valley  division  of  the 
Louisville  &  Nashville  R.R.  This  improvement,  esti- 
mated to  cost  11,254,700,  is  designed  to  relieve  con- 
gested traffic  conditions  on  an  overtaxed  coal  cari-ying 
division,  to  increase  the  train  load  about  60  per  cent, 
and  to  reduce  the  high  operating  expenses  incident  to 
hauling  heavy  coal  trains  on  a  grade  of  1.25  per  cent 
for  a  distance  of  2.7  miles. 

The  Cumberland  Valley  division,  leaving  the  main 
line  at  Corbin,  Ky.,  runs  southeast  and  south  to 
Middlesborough  and  then  approximately  east  to  Norton, 


changes  in  location  the  original  line  will  continue  to 
be  used  for  southbound  traffic.  The  general  conditions 
are  shown  in  the  plan  and  profile,  Fig.  1. 

From  Corbin  to  Arkle  (Sta.  405)  the  line  is  now 
double  track,  but  from  Sta.  393  to  405  the  grade  has 
been  lowered.  Beyond  this  point  the  double-track 
roadbed  has  been  extended  to  Sta.  444.  Here  the  new 
second  track  diverges  from  the  original  line  on  a  new 
location.  Being  on  a  more  direct  course  it  crosses  the 
original  line  at  two  points:  At  Sta.  555,  near  Emanuel, 
and  again  at  Sta.  600  near  Bailey's.  The  first  crossing, 
with  an  angle  of  41  deg.,  is  made  by  an  oval  underpass 
or  tunnel  158  ft.  long,  through  the  new  fill.  Parallel 
with  it  is  an  underpass  for  a  road  diversion.  The 
second  railway  underpass  has  a  rectangular  opening 
with  girder  roof  and  ballasted  deck.  The  two  lines 
come  together  again  at  Sta.  639,  which  is  the  north  end 
of  a  middle  passing  track.  When  other  grades  of  0.65 
per  cent  on  this  division  have  been  reduced  the  long 
0.65  per  cent  grade  between  Bailey's  and  Arkle  will  be 
the  ruling  grade.  Trainloads  will  then  be  increased 
and  pusher  engines  used  on  this  grade. 

Curvature   between    Arkle    and   Bailey's   amounts   to 
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FIG.  1.     PROFILE  OF  OLD  AND  NEW  LINES  ON  GRADE  REDUCTION  WORK 


Va.  From  Acosta,  on  this  division,  the  Kentucky  and 
Virginia  division  extends  eastward  to  Harlan,  Ky. 
Both  of  these  divisions  serve  large  coal  districts,  so 
that  there  is  a  heavy  northbound  coal  traffic  from 
Acosta  to  Corbin.  Beyond  the  latter  point  the  bulk 
of  the  traffic  moves  north  to  Cincinnati  and  Louisville, 
a  small  proportion  moving  south. 

Physical  Conditions  and  Traffic — At  Emanuel,  Ky., 
183  miles  from  Louisville,  the  line  leaves  the  valley 
of  the  Cumberland  River  and  climbs  through  rough 
country  to  an  interior  plateau.  This  ascent  is  made 
mainly  by  a  grade  of  1.25  per  cent  2.7  miles  long  to 
the  summit  at  Arkle,  near  mile  180.  Beyond  this, 
the  line  has  moderate  grades  to  Corbin.  The  grade  is 
opposed  to  the  heavy  northbound  traffic,  and  although 
helper  engines  are  used  it  is  a  cause  of  delay  in  han- 
dling the  traffic.  The  standard  trainload  at  present  is 
3,150  tons  for  a  154-ton  locomotive  of  the  2:8:2  type, 
but  when  the  present  work  is  completed  this  will  be 
increased  to  5,300  tons.  The  improvement  consists  in 
lowering  the  summit  elevation  and  building  for  the 
northbound  traffic  a  new  direct  line  having  a  ruling 
grade  of  only  0.65  per  cent.     Except  for  some  minor 


272  deg.  on  the  new  track  as  compared  with  623  deg. 
on  the  original  line,  the  sharpest  cui-ves  being  7J  deg. 
on  the  former  and  6  deg.  on  the  latter.  Grades  are 
compensated  for  curvature  at  the  rate  of  0.035  per 
cent  per  degree  of  curve.  The  distance  between  the 
two  points  is  29,040  for  the  new  track,  with  149  ft. 
rise  and  fall;  on  the  old  line  it  is  30,320  ft.,  with 
166  ft.  rise  and  fall.  For  the  5i  miles  of  new  second 
track  there  was  about  625.000  eu.yd.  of  excavation, 
most  of  this  being  solid  sandstone  rock.  About  6,700 
cu.yd.  of  reinforced  concrete  was  required,  nearly  all 
of  this  being  in  line  structures. 

Cut  Replaces  Tunnel — Grade  revision  on  the  pres- 
ent location  at  the  north  end  of  the  work  will  lower 
the  grade  to  a  maximum  of  22  ft.  below  the  old  sub- 
grade.  This  includes  the  elimination  of  the  single 
track  BrafFord  Gap  tunnel,  725  ft.  long,  by  an  open  cut 
with  its  grade  about  14  ft.  below  that  of  the  tunnel. 
This  cut,  which  has  a  maximum  depth  of  90  ft.,  re- 
quired the  removal  of  more  than  250,000  cu.yd.  of 
material,  mostly  solid  rock.  A  typical  section  through 
the  tunnel  and  cut  is  sho\vn  in  Fig.  2. 

In  making  the  new  cut,  the  surface  was  first  ex- 
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FIG.   2.     SECTION  OP  DEEP  CUT  REPLACING  TUNNEL 

cavated  for  the  full  width  dovra  to  within  10  ft.  of 
the  tunnel  roof.  A  second  cut,  with  practically  ver- 
tical sides,  was  then  carried  parallel  with  the  tunnel 
and  down  to  the  same  grade,  leaving  nearly  20  ft. 
of  material  between  the  tunnel  wall  and  the  cut.  In 
this  second  cut  was  laid  a  temporary  track  for  traffic. 
With  traffic  thus  diverted,  a  third  cut  opened  up  the 
tunnel,  removed  the  material  between  it  and  cut  No.  2 
and  carried  the  excavation  down  to  the  new  subgrade 
elevation.  A  single  track  was  laid  on  this  roadbed  and 
traffic  diverted  to  it.  A  tnallow  fourth  cut  then 
widened  the  roadbed  for  the  second  track.  As  a  final 
step  the  rough  west  side  of  cut  No.  2  was  dressed  to 
a  slope  of  .1  on  1. 

Concrete  Underpasses — Owing  to  the  flat  angle  of 
41  deg.  for  the  crossing  of  the  two  lines  at  Emanuel, 
an  underpass  or  tunnel  158  ft.  long  is  required  to 
carry  the  old  line  through  the  high  55-ft.  fill  for  the 
new  line.  This  reinforced-concrete  structure.  Figs.  3 
and  4,  is  of  oval  section,  with  a  maximum  clearance 
width  of  18J  ft.  and  a  height  of  26  ft.  above  base  of 
rail.  The  sides  extend  2 J  ft.  lower  and  are  shaped  to 
form  concrete  side  ditches. 


End    Elevation 

F"IO.   4.     ff)NfRETE  ITNDERI'A.SH  AT   EMANURti 
OUI  lino  rnrrlf.I  throiiKh  this  tunnol  over  whlf'h  now  line  paMt"! 
nn  55  ft  nil. 

Lateral  thrust  at  each  portal,  due  to  the  angle  of 
crossing  and  the  height  of  fill,  is  resisted  by  an  exfen^ 
Bion  of  the  portal  wall  and  by  a  buttress  11  ft.  back 
of  the  portal,  as  shown  in  Fig.    1.     Thf  b.-irrol  of  the 


tunnel,  21  in.  thick  at  the  crown  and  27  in.  at  the 
haunches,  was  built  in  lengths  of  15  ft.,  with  the 
reinforcement  extending  through  the  construction 
joints.  Beyond  each  portal  a  long  wing  wall  is  re- 
quired on  one  side  to  keep  the  toe  of  the  slope  clear 
of  the  track.  These  walls  are  of  the  counterfort  type 
and  have  a  maximum  height  of  37 i  ft. 

An  underpass  for  a  country  road  diversion,  through 
the  same  fill,  is  a  rectangular  structure  with  opening 
20  ft.  long  and  14  ft.  wide,  beyond  which  are  wing 
retaining  walls  of  the  counterfort  type.  The  roof  has 
two  heavy  girders  built  monolithic  with  a  10-in.  deck 
slab  15  ft.  wide,  having  cOrb  walls  to  retain  the  ballast. 
A  structure  of  similar  type,  but  with  opening  16  ft. 
wide  and  22  ft.  high,  forms  the  second  track  under- 
pass near  Bailey's. 

Construction  Methods — Practically  all  excavation  was 
handled  by  steam  shovels   loading  trains  of  6-yd.  and 
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8-yd.  dump  cars,  the.se  cars  being  dumped  on  light  con- 
struction trestles  at  the  fills.  Excavation  for  the 
tunnel  underpass  was  largely  in  solid  rock  and  was 
done  with  a  small  revolving  shovel.  The  downhill  side 
of  the  underpass  was  entirely  in  the  open  and  the 
rock  was  excavated  on  the  uphill  side  for  a  distance  of 
about  2  ft.  from  the  outside  lines  of  the  arch  and 
wing  walls. 

The  fill  across  this  structure  was  made  in  two  lifts. 
For  the  first  lift  a  temporary  trestle  was  constructed 
with  its  deck  approximately  4  ft.  above  the  top  of  the 
masonry,  and  the  fill  from  this  was  made  with  a  soft, 
friable  sandstone  obtained  from  a  cut  about  2,000  ft. 
north  of  the  underpass.  This  lower  section  of  the  fill 
was  built  to  full  width  between  slope  stakes  and  the 
masonry  of  the  underpass  was  fully  covered  and  pro- 
tected with  the  soft  sandstone  before  the  second  lift 
nf  the  fill  was  made.  In  blasting,  this  rock  broke  up  to 
such  an  extent  that  in  making  the  fill  it  was  easy  to 
keep  the  pressure  etiualized  on  either  aide  of  the  struc- 
ture  irr  order  to   avoid   danwige. 

Engineers  and  Contractors — Work  on  this  improve- 
ment was  begun  in  September,  1920.  That  portion 
north  of  Emanuel  was  done  by  the  Nichols  Contracting 
Co.,  Atlanta,  Ga.  The  southern  portion  was  handled 
jointly  by  the  Codell-Byers  Construction  Co.,  Win- 
chester, Ky.,  and  U.  S.  Tackett,  Mount  Sterling,  Ky. 
Ballasting  and  Iracklaying  was  dnix-  by  railway  forces. 

All  work  was  planned  and  c.urifd  out  under  the 
direction  of  W.  H.  Courtcnay.  chief  engineer,  T/ouis- 
villc  &  Nashville  R.R.,  and  G.  R.  Smiley,  chief  engineer 
of  construction,  with  .1.  M.  Parker  as  resident  eneincer. 
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An  Economic  Foundation  for 
Highway  Progress 

By  Thomas  H.  MacDonald 

Chief,  U.  S.  Bureau  of  Public  Roads,  Washington,  D.  C. 

Address  Delivered  at  the  Highway  Transport  Session  of  the 
Annual  Mdetilivg  of  the  Chmm)er  of  Commerce  of  the  U.S.A., 
Washington,  D.   C,  May   16,   1922. 

THERE  is  difficulty  in  properly  allocating  the  earnings 
of  the  highway  among  the  different  services  which  it 
performs.  Too  many  studies  have  been  made  for  the  pur- 
pose of  proving  a  pre-determined  conclusion.  All  the 
aspects  of  highway  improvement  are  so  modified  by  the 
particular  conditions  of  the  locality,  small  or  large,  that 
many  dogmatic  assertions,  predicated  upon  insufficient  or 
circumscribed  data,  which  we  have  accepted  as  almost 
axiomatic,  fall  down  when  examined  in  the  light  of  real 
fact. 

Fallacies  Accepted — ^  For  examplgi,  it  has  been  accepted 
as  a  tenet  that  highway  bonds  shajl  he.  issued  for  a  shorter 
period  than  the  life  of  the  road.  The  Cumberland  Pike,  the 
first  and  only  great  nationa!  highway  of  the  early  days, 
was  opened  to  traffic  about  1818.  Today,  after  a  full 
century,  that  highway  is  still  in  existence,  rehabilitated 
and  carying  an  ever-increasing  traffic.  It  is  time  that,  due 
to  changes  in  overland  transportation,  there  w^as  a  long 
period  when  this  highway  fell  into  disuse  and  disrepair,  but 
today,  with  the  surfacing  repaired  and  rebuilt,  the  same 
road-bed  and  most  of  the  same  waterway  structures  are 
serving  traffic.  The  extension  of  this  road  from  Baltimore 
to  Cumberland,  originally  a  state  project,  was  resurfaced 
in  recent  years  at  a  nominal  cost.  This  light  surfacing  was 
placed  for  horse-drawn  traffic,  but  with  continued  mainte- 
nance and  necessary  reconstruction  from  time  to  time,  is 
now  carrying  heavy  automotive  traffic.  Under  the  theory 
just  mentioned,  for  how  long  a  period  would  the  bonds,  had 
the  road  been  so  built,  have  been  proper?  Apparently  the 
road  is  in  better  condition  today  than  it  has  ever  been  in 
the  past. 

The  term  "permanent  roads"  is  a  fallacy  which  is  respon- 
sible for  more  or  less  of  the  unsound  theory  which  has  been 
advanced  with  reference  to  bond  issues.  There  are  cer- 
tain of  the  essentials  of  road  construction,  such  as  the 
road-bed  and  drainage  structures,  that  can  be  so  built  that 
the  deterioration  is  so  slow  that  they  may  be  properly 
termed  "permanent."  Road  surfaces  of  whatever  type 
deteriorate.  Maintenance  should  begin  as  soon  as  the  sur- 
face is  thrown  open  to  traffic,  and  the  higher  the  cost  of 
the  road,  the  more  careful  in  detail  should  be  the  mainte- 
nance. 

There  is  also  the  fallacy  of  the  imposition  of  detailed  and 
arbitrary  legal  limitations  upon  the  character  and  weight 
of  the  loads  which  shall  use  the  roads.  Proper  regulation, 
within  certain  reasonable  legal  limits,  of  the  use  of  the 
roads  is  an  administrative  matter.  Even  in  a  single  state 
conditions  vary  to  the  extent  that  loadings  which  may  be 
carried  without  deterioration  of  some  road  surfaces  will 
inflict  untold  damage  upon  others.  Yet  under  the  average 
regulatory  law  the  utility  of  the  best  roadways  is  not 
realized  in  full,  nor  is  the  safety  of  the  lesser  capacity 
roadways  assured. 

Research  in  the  field  of  the  weight  of  loads  that  can  be 
carried  by  different  road  surfaces  is  revealing  definite 
information.  The  influence  of  subgrade  soils,  tire  equip- 
ment, distribution  of  the  loads  to  the  wheels,  the  speed  and 
many  other  variables  is  too  complex  to  be  written  into  law. 
The  seasonal  variation  alone  in  the  carrying  capacity  of 
the  road-beds,  due  to  moisture  conditions,  is  one  of  the 
m.ost  serious  of  all  causes  of  road  damage,  and  for  this 
single  reason  the  highway  authorities  must  be  given  wide 
discretion  in  traffic  regulation. 

There  are  many  other  fallacies  which  must  be  cleared 
away  before  we  can  hope  to  reach  sound  conclusions  as  to 
far-reaching  permanent  highway  policies  which  will  justify 


themselves  over  a  long  term  of  years.  Our  total  expendi- 
tures for  all  highway  purposes  in  the  United  States  last 
year  were  approximately  $600,000,000.  An  examination  of 
the  progress  in  highway  building  over  the  past  ten  or 
twelve  years  indicates  a  very  serious  lag  in  the  develop- 
ment of  the  road-bed  in  comparison  to  the  increase  in  the 
rolling  stock.  This  lag  is  so  serious  that  there  is  an 
insistent  demand  on  the  part  of  the  large  body  of  vehicle 
owners  that  the  providing  of  improved  road-beds  shall  be 
hastened.  This  demand  in  turn  is  followed,  and  properly 
so,  because  of  the  very  large  expenditures  required,  by  the 
equally  insistent  question  of  who  shall  pay. 

Four  Classes  of  Service  —  There  can  be  no  question  as 
to  the  service  that  highways  render  (1)  to  the  owner  of 
the  motor  vehicle  privately  operated;  (2)  to  the  operator 
of  motor-truck  lines  and  motor-bus  lines,  the  granting  of 
franchises  being  followed  by  a  real  financial  return;  (3)  to 
real  property  in  the  rural  districts.  There  is,  although 
more  questions  may  be  raised,  a  real  service  rendered  by 
the  rural  highway  (4)  to  the  property  within  the  urban 
limits,  or,  if  more  acceptable,  to  the  people  as  a  whole 
within  the  cities.  All  foodstuffs  originate  upon  a  highway, 
some  place,  and  the  nearer  to  the  district  that  the  perish- 
able foodstuffs,  such  as  garden  truck,  milk,  eggs  and 
butter,  can  be  produced,  and  the  more  directly  and  quickly 
they  can  be  transported  from  their  point  of  origin  to  these 
people,  the  cheaper  will  be  the  cost  and  the  better  will  be 
the  quality. 

Under  these  four  classes  may  be  grouped  the  major  serv- 
ices which  are  rendered  by  the  highway,  but  these  do  not 
bear  a  constant  relation  to  each  other,  nor  does  the  high- 
way maintain  a  constant  relation  to  each  of  these.  The 
truck  gardner  is  more  dependent  upon  improved  highways 
than  is  the  farmer  who  raises  only  annual  crops. 

Thus  the  relative  share  of  the  cost  of  highways  may  not 
remain  constant,  but  it  is  difficult  to  harmonize  with  the 
tenets  of  fairness  and  equity  any  plan  of  financing  which 
does  not  distribute  some  part  of  the  cost  to  each  of  these 
four  services. 

The  7-Per  Cent  System — A  proper  financial  policy  can- 
not be  established  unless  there  is  functioning  an  efficient, 
stable  highway  administration.  This  applies  regardless  of 
the  unit  that  is  under  consideration.  With  the  exception 
of  a  very  few  states  it  is  apparent  that  the  major  highway 
development  for  the  next  decade  and  probably  longer  will 
be  upon  the  so-called  7-per  cent  system  which  is  now 
being  established  under  the  requirements  of  the  Federal 
Highway  Act  of  November,  1921. 

We  have  now  on  a  national  scale  the  inauguration  of 
the  first  cardinal  principle  of  efficient  highway  administra- 
tion.— the  classification  of  the  roads  into  selected  systems. 
On  the  7-per  cent  system  federal  and  state  funds  will  be 
concentrated  until  completion.  This  classification,  recog- 
nizing with  full  credit  the  progress  made  by  many  of  the 
states  before  the  federal  enactment,  is  fundamental. 
Through  its  operation  the  roads  of  greatest  importance  are 
first  improved  and  all  work  done  is  accumulative  toward 
the  completion  of  a  system  of  interconnected  and  correlated 
traffic  lines  as  between  the  communities  within  the  states 
and  between  the  states  themselves.  As  the  highway 
systems  are  completed  the  traffic  will  become  more  and 
more  organized  and  concentrated  on  the  improved  road- 
ways. If  these  systems  are  not  properly  selected  they  will 
eventually  have  to  be  re\'1sed  and  so  much  of  the  invest- 
ment jeopardized.  , 

In  sequence  of  importance  is  the  proper  improvement  of 
the  highways  so  selected.  Up  to  a  certain  point  the  steps 
in  the  improvement  of  all  types  of  roadways  are  the  same. 
The  selection  of  the  best  location,  the  building  of  the  road- 
bed by  excavation,  filling  and  draining,  the  building  of  the 
necessary  culverts  and  bridges,  the  building  of  guard  rails, 
approaches  and  all  the  incidental  construction  will  be  as 
carefully  and  thoroughly  done  under  an  efficient  highway 
administration  for  all  types  of  highways. 


i 


1 


ki 


June  8,  1922 


ENGINEERING     NEWS-RECORD 


955 


Selection  of  Type — The  selection  of  the  type  of  roadway 
surface  is  the  all-important  item  from  the  standpoint  ot 
the  highway  service  and  highway  finance  policies.  The 
service  to  be  rendered  must  determine  the  selection  of  the 
type  of  highway.  Here  again  research  and  investigational 
studies  are  rapidly  fixing  within  reasonably  definite  limits 
the  kind  and  volume  of  traffic  which  can  be  carried  by  the 
different  roadway  surfaces  within  reasonable  maintenance 
costs.  Such  a  selection  will  determine  the  proper  financial 
policy,  for  it  will  provide  the  basis  for  the  establishment 
of  an  annual  highway  expenditure  budget.  The  major 
items  of  the  budget  will  include  (a)  maintenance,  (b) 
Teconstruction,  (c)  new  construction.  Reconstruction  is 
included  separately  from  maintenance  for  in  the  progress 
of  highway  improvement  the  replacement  of  old  surfaces 
is  usually  by  a  higher-type  surface  and  consequently  the 
'•oad  is  improved  beyond  its  first  condition. 

The  amounts  needed  for  maintenance  and  reconstruction 
will  be  determined  from  the  records  and  reports  of  the 
condition  of  roads  in  the  system.  The  new  construction 
requirements  in  the  majority  of  the  states  are  capable  of 
absorbing  all  the  funds  that  can  be  made  available,  so  it 
is  in  the  fixing  of  this  fund  that  the  most  care  should  be 
exercised.  It  should  be  sufficient,  however,  to  complete  the 
first  construction  of  the  state  system  within  the  shortest 
period  consistent  with  good  management  and  the  mainte- 
nance of  competitive  prices. 

Basis  of  'Financial  Policy  —  It  is  believed  that  a  proper 
financial  policy  will  require  first  that  all  of  the  maintenance 
funds  be  met  from  the  revenues  derived  from  the  road 
user;  second,  that  the  costs  of  reconstruction  be  met  from 
the  revenues  derived  from  both  the  road  user  and  from 
states  taxes,  the  relative  percentages  being  different  for 
different  states  and  for  the  different  types  of  roadways 
built;  third,  after  deducting  the  federal  aid,  the  cost  of 
new  construction  should  be  divided  between  the  road  users 
and  other  state  taxes  from  both  urban  and  road  sources. 

Just  how  the  respective  revenues  for  reconstruction  and 
new  construction  shall  be  divided  between  revenues  from 
the  road  users  and  other  classes  of  revenues,  and  how 
these  costs,  once  apportioned,  shall  be  divided  to  the  several 
classes  of  road  users  and  the  different  classes  contributing 
to  the  other  revenues,  must  be  determined  upon  the  most 
thorough  research  and  investigation.  It  has  been  stated 
that  the  total  expenditures  for  rural  highway  purposes  in 
the  United  States  for  the  past  year  were  approximately 
$600,000,000.  These  revenues  came  from  the  following 
sources: 

Loral     Roarl    Bond.i 33  ■!!■ 

Ffflpral    Aid    14  •?' 

Ktatf-    road    bonds "^  "^ 

Statf    tax's   and    appropriations 12% 

''ounty.   township   and   district  taxes  and   assessments ^1^ 

Motor  vfhlrlr;  revenues    ^?5 

Miscellaneous     1  '* 

Federal  aid  and  motor  vehicle  revenues  constituted  .3."? 
per  cent;  the  remaining  fi7  per  cent  either  comes  directly 
or  will  eventually  be  paid  from  state  and  local  taxes.  It  is 
believed  that  a  very  con.siderable  readjustment  of  these 
Rourcea  of  revenues  must  he  made,  so  that  a  larger  percent- 
age will  be  paid  by  the  road  user  and  a  lesser  percentage 
from  state  or  local  taxes.  This  statement  of  motor  vehicle 
revenues  is  not  fairly  representative  of  the  total  funds 
collected  directly  or  indirectly  from  the  motor  vehicles,  for 
onr  estimates  show  the  following  revenues  paid  during  the 
fiscal  year  1921: 

Federal    taxes    paid    by   manufacturers   on    passenger  ,   ,     ,„ 

ears   and   motor   trucks |ll.>.;Mh,ZI!i 

Rtale    rcelKtrntlon    fees '?sJ;  ??,',, 

Personal    property    taxes «•«,!.!,.', 

Wheel  and  prlvlle,fe  license •        .J'5J„  ;!J 

O««ollnc  tax.  17  slates,  calendar  year  1!I22.  estimated       ll.OOO.nno 

ToUI     |a05.161.H« 

The  total  of  S-IO-i. 161,116  is  equivalent  appYoximatoly  to 
J.W  for  each  car  and  truck  registered  during  i;i21.  This 
total  sum,  it  will  be  noted,  amounts  to  over  one-half  of 
the  total  estimated  road  expenditure  for  1921. 

Consider  also  the  question  of  gasoline  consumption.     It 


is  probable  that  Ihe  total  gas  consumption  for  use  in  op- 
erating automotive  vehicles  is  not  far  short  of  4,000,000,000 
gal.  per  year.  An  advance  of  1  cent  in  the  price  of  gas- 
oline on  +he  annual  consumption  would  amount  to  approx- 
imately $40,000,000. 

Costs  Classified  —  Facts  as  to  the  t^npe  of  construction 
which  is  going  into  the  road  building  program  must  also  be 
given  consideration.  For  over  11,000  miles  of  federal-aid 
roads  involving  a  total  cost  of  over  $188,000,000,  the  sur- 
facing cost  is  60  per  cent  and  the  remaining  40  per  cent  is 
made  up  of:  Grading,  22  per  cent;  structures,  14  per  cent; 
shoulders,  1  per  cent;  engineering,  3  per  cent.  That  is,  40 
per  vcent  of  the  expenditures  were  for  the  permanent 
features  of  the  road.  The  greater  part  of  the  expenditures 
for  surfacing  can  be  rightfully  considered  in  the  same  class, 
for  it  is  being  successfully  demonstrated  that  by  supple- 
mentary construction,  such  as  the  placing  of  new  surfaces 
and  widening  by  addition  of  shoulders,  the  greater  part  of 
the  investment  can  be  continually  maintained  and  thus 
preserved  indefinitely.  Expenditures  of  this  class  fall  into 
the  category  of  maintenance  and  reconstruction,  and  if 
continuance  of  these  two  can  be  relied  upon  the  original 
investment  is  preserved  indefinitely.  Therefore,  little  fault 
can  be  found  with  the  soundness  of  the  financing  if  bonds 
are  issued  for  new  construction  provided  that  the  original 
investment  is  thus  continually  preserved. 

Of  all  these  requirements  it  appears  that  the  funds  for 
the  new  construction  in  the  amounts  that  will  be  needed 
will  be  the  most  difficult  to  secure.  The  public  should  not 
be  called  upon  to  bear  this  entire  cost  as  an  annual  expense. 
Rather  is  it  fair  to  distribute  these  costs  over  a  period  of 
years  extending  beyond  the  time  of  the  maximum  ex- 
penditures for  new  construction.  It  is  not  doubtful  that 
succeeding  generations  will  enjoy  the  use  of  the  highways 
which  are  being  built  now,  and  there  is  nothing  unfair  in 
pursuing  a  financial  policy  which  distributes  a  portion  of 
the  cost  beyond  the  immediate  period.  No  enterprise  re- 
quiring funds  in  the  large  amounts  that  they  will  be  re- 
quired for  the  new  construction  of  highways  can  go  for- 
ward without  anticipation  of  revenues. 

Si.r  Principles — Experience  in  the  administration  of  high- 
way work  has  already  established  certain  definite  principles 
without  the  observance  of  which  it  would  be  highly  unsafe 
to  resort  to  bond  issues.  The  major  principles  may  be  out- 
lined as  follows: 

1.  As  a  general  proposition  state,  not  local,  bonds  should 
be  issued  for  the  building  of  the  state  highway  system.  In 
any  case  the  total  amount  of  bonds  to  be  issued  for  any  one 
year  or  over  a  period  of  years  in  any  state  should  be  sub- 
ject to  the  control  of  one  central  body. 

2.  Sufficient  revenues  must  be  derived  from  the  users  of 
the  highways  to  pay  all  of  the  maintenance  and  a  percentage 
of  any  reconstruction  charges. 

3.  All  bond-built  highways  ought  to  be  maintained  under 
the  direct  supervision  of  the  state  highway  department, 
which  also  must  have  jurisdiction  of  the  levenues  from  the 
road  users.  The  proper  maintenance  of  all  bond-built 
roads  must  be  considered   a  first  lien  upon  such  revenues. 

4.  The  proceeds  of  bonds  must  be  devoted  to  a  system 
of  roads  so  devised  that  as  the  system  is  completed  these 
roads  will  in  fact  continually  serve  the  major  traffic  in  the 
vicinity.  This  means  that  the  only  safe  sequence  of  im- 
provement is  in  the  order  that  the  different  sections  of  the 
system'  serve  the  traffic. 

5.  Bonds  should  not  be  issued  in  an  iiount  beyond  the 
ability  of  the  traffic  of  the  present  and  immediate  future 
to  pay  revenues  sufficient  for  the  proper  maintenance  of 
the  roads  built  from  the  proceeds. 

6.  The  type  of  roads  built  with  bonds  should  be  ad- 
justed to  the  traffic  which  they  will  be  called  upon  to  bear 
within  the  reasonable  future. 

It  will  be  noted  that  little  has  been  snid  as  to  the  uses 
which  are  to  be  made  of  the  highways,  but  it  must  be 
remembered  that  the  whole  question  of  highway  transpor- 
tation is  in  its  infant  states.  Careful  investigations  and 
studies    are    now    going    forward    to    determine    both    the 
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economic  limitations  of  highway  transport  and  of  the 
necessarily  adjusted  highway  construction.  We  have  made 
rapid  progress  during  the  past  two  years  toward  such 
determination,  and  the  suggestions  which  have  been  made 
are  based  upon  an  administration  of  a  highway  program 
predicated  upon  the  results  and  determinations  of  these 
scientific  researches   and  investigations. 

If  permanent  policies  can  be  adopted  and  carried  for- 
ward without  change  over  a  period  of  years  the  necessary 
roads  can  be  built  without  undue  burdens  upon  the  public. 
The  result  will  depend  upon  foresight  and  adherence  done 
by  foreseeing  now  and  adhering  to  safe  and  sound  financial 
policies.  ^^^^ 

Large  Hollow  Concrete  Blocks 
Form  Dock  Wall 

Blocks  16  X  15  X  3'/2  Ft.  Built  in  Wharf  and  Retain 

Solid  Fill — Concrete  and  Broken  Stone 

Placed  in  Cells  of  Wall 

A  DOCK-WALL  or  wharf  of  18-ton  cellular  concrete 
blocks  built  up  like  ashlar  masonry  is  a  novel  type 
of  structure  constructed  in  the  enlargement  of  ship- 
ping facilities  for  the  Petoskey  Portland  Cement  Co., 
at  Petoskey,  Mich.  This  wharf,  which  is  for  shipping 
cement  and  rock  and  for  receiving  coal  and  supplies, 
is  on  the  south  side  of  Little  Traverse  Bay  and  is 
exposed  to  the  action  of  waves  and  heavy  ice.  As 
shown  in  Fig.  1  the  construction  consists  of  about  400 
ft.  of  concrete  dock  wall  with  filled  ground  behind  it 
for  a  width  of  400  ft.  from  the  present  shore  line  for 


FIG.  2.     CONCRETE  BLOCKS  IN  CASTING  YARD 

capping  has  expansion  joints  at  intervals  of  64  ft.  Its 
face  is  protected  by  two  lines  of  fender  timbers  bolted 
to  the  face  and  by  3-in.  hemlock  planking  which  extends 
5  ft.  below  the  water  line. 

Blocks  16  x  15  ft.  in  plan  and  82  ft.  high  are  used 
in  this  wall,  each  block  having  four  large  cells,  as 
shown.  The  walls  and  partition  are  8  in.  thick  and 
the  front  and  back  walls  extend  beyond  the  side  walls 
so  as  to  form  pockets  between  adjacent  blocks.  These 
pockets  ai'e  filled  with  broken  stone.  There  is  no 
dovetailing  or  interlocking  of  the  blocks,  nor  do  they 
break  joint,  the  wall  being  built  up  in  16-ft.  lengths 
with  vertical  joints. 

In  construction,  the  courses  of  blocks  are  lined  up 


.-^'^^^^^'^w^s^^^^P^f^^^^^^^ 


FIG.   1.      DOCK   WALL  BUILT   UP  OF  HOLLOW  CONCRETE    BLOCKS 


a  yard  and  railway  trackage.  At  the  west  or  inner 
end  the  upper  part  of  the  fill  has  a  mass  concrete  re- 
taining wall  with  a  maximum  depth  of  12  ft.  9  in., 
but  beyond  this  the  concrete  wall  provides  23  ft.  of 
water  for  vessels. 

From  the  rock  bed  of  the  bay  the  wall  is  built  up 
of  concrete  blocks  to  about  a  foot  above  the  water  line 
and  is  capped  with  5, ft.  of  mass  concrete,  making  a 
total  height  of  28  ft.  to  wharf  level.     This  concrete 


and  secured  temporarily  by  four  21-in.  vertical  tie-rods 
which  are  grouted  into  holes  drilled  in  the  rock,  these 
rods  engaging  cored  holes  in  the  corners  of  the  blocks. 
At  one  point  the  wall  makes  a  change  in  direction  and 
the  triangular  space  thus  formed  is  filled  with  mass 
■  1 :2 :4  concrete  which  is  bonded  to  the  wall  by  the 
flanges  or  projections  on  the  face  of  the  blocks.  About 
200  blocks  were  required  and  were  made  by  the  cement 
company  at  its  yards,   using  a  1:2:4  mix  with  ll-in. 
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FlC.  4.     DEPOSITING  CONCRETE  I'NDER  WATER  BY  DROr- 
BOTTOM  BUCKET 

stone  for  coarse  aggregate.  The  concrete  was  poured 
in  wood  molds  and  left  for  three  days,  after  which  the 
blocks  were  removed  and  stacked  for  thirty  days  to  cure 
before  being  used.  Each  contains  about  9  cu.yd.  of 
concrete  and  has  a  weight  of  36,000  lb.  in  air  or  21,000 
lb.  in  water.  Blocks  stored  in  the  casting  yard  are 
shown  in  Fig.  2. 

A  25-ton  locomotive  crane  placed  the  blocks,  which 
were  delivered  in  rear  of  the  crane  on  flat  cars.  A 
short  length  of  frame  trestle  was  built  to  carry  the 
crane  while  building  the  first  section  of  the  wall. 
Beyond  that,  the  crane  track  was  laid  on  the  completed 
part  of  the  work.  Sills  12  x  12-in.  and  15  ft.  long, 
were  laid  across  the  wall  to  carry  packed  stringers  of 
the  same  size,  upon  which  the  track  ties  were  placed. 
This  track  was  built  in  16-ft.  sections  as  the  wall  prog- 
ressed. 

Before  a  section  of  the  block  wall  was  commenced  the 
bottom  was  cleaned  by  a  small  sand-sucker  or  hydraulic 
dredge,  the  nozzle  of  the  suction  pipe  being  handled  by 
a  diver.  The  diver  also  removed  loose  rocks,  attaching 
a  sling  or  grapple  of  the  crane  to  rocks  and  boulders 
too  large  for  him  to  move.  The  crane  then  picked  up 
a  concrete  block  from  a  car  in  the  rear  and  lowered  it 
into  place,  guided  by  the  four  rods.  Stones  were  placed 
by  the  diver  to  level  up  the  block  on  the  sloping  rock 
bed.  The  concreting  train  was  then  pushed  out  by  a 
yard  locomotive  and  the  mixer,  of  13  cu.ft.  capacity, 
delivered  concrete  to  a  27-cu.ft.  closed  drop-bottom 
bucket  which  the  crane  lowered  into  the  water,  so  that 
the  concrete  w.'ts  deposited  quietly  and  directly  in  place 
to  fill  the  pockets  of  the  block.  This  concrete  flowed 
under  the  block,  filling  all  irregularities  of  the  rock 
surface  and  the  spaces  between  the  stones  used  in  level- 
ing up  the  block.     A  1:3:6  mix  of  stiff  consistency  was 


used  for  this  filling.  Fig.  3  shows  the  concreting  train 
and  the  dredge  scow.  Fig.  4  shows  the  floating  crane 
handling  the  drop-bottom  bucket.  On  the  scow  at  the 
right  is  the  compressor  supplying  air  to  the  diver  who 
guides  the  bucket  into  position. 

This  sealing  or  anchoring  concrete  was  allowed  to 
set  for  48  hours,  after  which  additional  blocks  were 
placed  to  the  full  height  of  the  wall.  Concrete  filling 
was  then  completed  in  the  front  pockets  and  2^-in. 
stone  was  placed  in  the  i-ear  pockets  by  a  grab  bucket, 
the  stone  being  run  out  on  flat  cars.  Following  the 
construction  of  the  wall,  the  fill  behind  it  was  made 
with  earth  and  loose  rock  obtained  in  stripping  a 
quarry  of  the  cement  company,  this  fill  being  deposited 
by  16-yd.  side-dump  cars. 

In  building  the  400-ft.  length  only  one  section  of  wall 
was  damaged  owing  to  a  storm,  and  in  that  case  the 
storm  came  up  so  suddenly  as  to  prevent  concreting 
the  blocks  in  place.  Since  the  bottom  block  was  not 
disturbed,  only  the  displaced  upper  blocks  were  re- 
moved and  the  section  of  wall  was  then  reconstructed. 
Part  of  tTie  concrete  wharf  has  been  in  service  for  three 
years  and  during  two  winters  heavy  ice  and  high  waves 
were  experienced,  but  it  is  reported  that  no  damage 
was  done  although  timber  piers  in  the  same  district 
suffered  severely.  It  is  expected  to  complete  the  work 
this  season.  This  structure  was  designed  and  con- 
structed under  the  direction  of  the  .1.  C.  Buckbee  Co., 
Chicago,  as  engineers  for  the  Petoskey  Portland 
Cement  Co. 


Highway  Problems  in  Britain 

(London  Correspondence ) 

British  authorities  on  raising  revenue  for  road 
maintenance  are  divided  into  two  camps.  There  are 
those  who  assert  that  road  charges  should  be  raised 
from  the  land,  since  it  is  in  the  interests  of  local 
authorities  to  provide  and  maintain  good  roads  so  as  to 
encourage  road  transport;  and  there  are  those  who 
maintain  that  the  tax  now  imposed  on  mechanical 
vehicles  using  the  roads  should  contribute  to  their 
maintenance. 

The  total  co.st  of  maintaining  Briti.sh  highways  is 
£52,000,000  per  annum,  of  which  £9,000,000  have  been 
raised  in  tax  from  871,000  vehicles  (motor  driven). 
Under  present  legisl;ition  every  motor  omnibus  con- 
tributes 6  lOd.  in  direct  taxation  for  every  mile  run, 
while  automobiles  contribute  3 '4d. 

According  to  Sir  Henry  Maybury,  of  the  Ministry  of 
Transport,  79  per  cent  of  the  population  of  the  British 
Isles  lives  in  urban  districts,  compared  with  72  per  cent 
30  years  ago.  Nearly  half  the  total  population  h-is 
gravitated  to  the  large  and  relatively  dense  areas  where 
trafldc  problems  ahvady  present  the  acutest  difliculties. 
This  movement  has  led  to  the  formation  of  joint  town- 
planning  committees  in  the  north  of  England  regions. 
The  aim  of  these  committei-s  is  to  urge  upon  local 
authorities  the  necessity  for  prescribing  such  building 
lines  as  will  create  a  dignified  and  roomy  setting  for 
the  highways  under  the  new  road  program;  in  these 
highways  the  width  between  fences  varies  from  100  to 
120  ft.  These  committees  will  endeavor  to  .secure  road 
width,  leaving  for  future  determination  the  exact  appor- 
tionment of  that  width  between  carriageway.s,  footways 
and  tracks  reserved  for  special  forms  of  traffic. 
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Traffic  on  Maryland's  Roads 
Shown  on  Map 

Graphic  Explanation  Afforded  by  Plotting  Figures 

of  Four-Year  Count — Intensity  and 

Seasonal  Variation  Given 

By  a.  N.  Johnson 

Dean,   Engineering  College,   University   of   Maryland 

A  TRAFFIC  map  visualizes,  as  can  be  done  in  no 
other  way,  the  relative  amounts  of  trafiic  that  flow 
over  diff'erent  portions  of  a  highway.  There  is  here 
presented  a  traffic  map  for  nearly  the  entire  state  high- 
way system  of  Maryland,  based  upon  traffic  counts  ex- 
tending over  several  years. 

This  map  was  prepared  at  the  Engineering  Experi- 


laid  off  with  equal  lengths  either  side  of  the  center 
line  of  the  road  and  perpendicular  to  it;  thus  the  width 
of  the  space  so  drawn  from  station  to  station  becomes 
a  measure  of  the  amount  of  density  of  traffic. 

The  map  shows  the  traffic  recorded  during  1920.  In 
addition,  there  has  been  recorded  for  each  station  the 
actual  daily  average  number  of  all  vehicles  during  each 
of  the  years — 1917  to  1920,  inclusive,  as  well  as  the 
average  daily  truck  traffic  for  like  periods.  [Results 
for  a  few  stations  are  given  in  the  accompanying  table.] 

There  are  also  shown  diagrams  of  the  seasonal  varia- 
tion in  traffic  for  a  number  of  stations  and  others  that 
show  the  yearly  increase  in  the  average  daily  traffic 
per  mile  over  the  entire  state  road  system.  These  lat- 
ter diagrams  were  computed  by  platting  the  average 
daily  traffic  at   the  various   stations   as  ordinates   and 


Daily  average  Vehicles 

per  Mile  on  5+ate  High= 

way  System  for  Yeors 

indicated 
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ment  Station  of  the  University  of  Maryland,  in  co- 
operation with  the  U.  S.  Bureau  of  Public  Roads  and 
the  State  Roads  Conunissaon.  The  traffic  counts  were 
taken  by  the  State  Roads  Commission  of  Maryland, 
under  the  direction  of  J.  N.  Mackall,  chairman  and 
chief  engineer.  These  counts,  which  were  made  one 
day  per  month  from  7  a.m.  to  7  p.m.,  extended  over 
the  years  1917  to  1920,  inclusive.  The  location  of  the 
counting  stations  is  shown  by  small  cii-cles  upon  the 
map. 

The  basis  upon  which  all  the  data  are  compared  is 
the  average  daily  traffic  for  a  year.  This  quantity  was 
obtained  for  a  given  station  by  platting  the  daily 
counts,  with  days  for  abscissas  and  the  number  of 
vehicles  as  ordinates.  The  area  under  these  curves,  as 
found  by  a  planimeter,  divided  by  the  number  of  days 
(365)  gave  the  average  daily  traffic  for  a  year  for  a 
particular  station.  The  values  of  the  average  daily 
traffic  so  found  for  each  station  were  platted  to  an 
arbitrary  scale  upon  h  road  map.     These  values  were 


miles  as  abscissas.  The  area  between  this  curve  and 
the  horizontal  axis,  as  determined  by  a  planimeter, 
divided  by  the  distance  in  miles,  gave  the  average  daily 
traffic  per  mile  throughout  the  entire  highway  system 
for  a  given  year.  The  actual  increase  in  the  daily 
average  number  of  vehicles  per  mile,  as  well  as  the 
percentage  of  increase,  for  all  vehicles,  for  trucks,  and 
for  horse-drawn  vehicles  is  shown. 

It  is  noted  that  the  amount  of  horse-drawTi  traffic  is 
about  constant,  the  increase  during  1917  undoubtedly 
being  due  to  emergency  war  work.  The  increase  in 
truck  traffic  is  greater  proportioniitely  than  that  for  all 
traffic. 

The  feature  of  the  map  that  first  strikes  the  eye  is 
the  great  increase  in  density  of  traffic  as  we  approach 
the  larger  cities,  although  the  uniformity  of  the  traffic 
density  throughout  the  entire  distance  between  Balti- 
more and  Washington  is  in  marked  contrast  to  that 
noted  on  most  other  roads,  with  the  exception  of  the 
one  running  west  from  Baltimore  to  Frederick. 
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As  our  highway  expenditures  become  heavier  and  the 
operation  of  a  state  highway  system  a  more  and  more 
complex  problem,  the  traffic  census  becomes  a  neces- 
sity for  any  intelligent  study  and  guide  in  handling 
the  situation. 

How  much  use  do  we  make  of  our  roads?  What  do 
we  pay  per  unit  of  road  service?     Given  the  number  of 


TRAFFIC  RECORDED 

AT  CERTAIN 

STATIONS  ON 

M.\RYL.\ND 

HIGHWAY  SYSTEM 

Station 

1917 

19 

8 

1919 

1920 

No. 

Total 

Trucks 

Total 

Trucks 

Total 

Trucks 

Total 

Trucks 

1 

226 

25 

290 

36 

166 

24 

206 

51 

2 

170 

7 

145 

10 

146 

15 

217 

61 

7 

145 

8 

222 

27 

181 

11 

334 

27 

454 

35 

478 

78 

477 

59 

640 

69 

1 : 

425 

62 

763 

165 

15 

790 

102 

1.041 

305 

16 

381 

44 

433 

61 

469 

"78 

516 

95 

17 

234 

21 

333 

SI 

430 

51 

480 

75 

19 

84 

6 

134 

17 

154 

15 

279 

21 

26 

555 

33 

575 

113 

762 

178 

830 

178 

27 

798 

109 

550 

94 

633 

87 

692 

108 

31 

833 

26 

547 

49 

629 

39 

758 

61 

32 

716 

68 

621 

71 

858 

99 

709 

100 

33 

413 

45 

453 

58 

397 

65 

619 

124 

35 

1.245 

265 

910 

241 

871 

279 

1,188 

418 

36 

331 

36 

400 

40 

471 

53 

285 

8) 

39 

246 

11 

328 

36 

114 

48 

41 

256 

21 

251 

14 

253 

29 

348 

42 

46 

257 

22 

228 

35 

368 

48 

470 

6) 

49 

151 

24 

160 

20 

309 

37 

413 

56 

50 

163 

29 

321 

53 

282 

56 

56 

766 

158 

910 

173 

1.508 

306 

58 

456 

113 

470 

125 

812 

177 

59 

638 

157 

582 

104 

60 

444 

94 

361 

77 

514 

123 

64 

"168 

i? 

197 

23 

278 

32 

197 

41 

65 

261 

17 

539 

55 

66 

783 

286 

71 

isi 

2i 

303 

"58 

262 

57 

72 

824 

i49 

985 

286 

952 

263 

1.106 

298 

75 

721 

50 

730 

116 

766 

136 

76 

1.173 

238 

77 

1.465 

319 

1.766 

606 

78 

309 

79 

307 

73 

79 

1,389 

403 

1,749' 

600 

1.252 

417 

2.207 

804 

81 

410 

57 

589 

148 

661 

121 

782 

181 

82 

562 

46 

843 

177 

760 

135 

884 

204 

85 

347 

80 

388 

63 

436 

90 

86 

436 

26 

365 

84 

541 

130 

87 

226 

43 

363 

9i 

462 

89 

90 

20i 

■  9 

242 

16 

420 

36 

344 

55 

93 

394 

72 

396 

108 

569 

174 

816 

321 

94 

557 

107 

384 

71 

550 

90 

645 

236 

96 

688 

81 

421 

58 

517 

117 

98 

221 

13 

225 

22 

292 

32 

375 

62 

100 

289 

24 

223 

20 

327 

34 

101 

87 

50 

105 

16 

102 

642 

i43 

480 

95 

772 

338 

103 

727 

259 

715 

281 

104 

333 

■  70 

568 

166 

563 

156 

107 

517 

32 

318 

55 

460 

96 

431 

74 

109 

154 

13 

163 

16 

203 

47 

250 

46 

11 1 

345 

17 

463 

95 

333 

36 

114 

190 

21 

158 

\i 

201 

20 

243 

29 

116 

157 

4 

230 

27 

293 

43 

236 

26 

118 

160 

20 

177 

9 

203 

27 

521 

60 

121 

185 

28 

259 

4) 

122 

389 

53 

447 

64 

123 

915 

127 

680 

106 

126 

258 

12 

276 

18 

298 

25 

127 

205 

262 

36 

287 

59 

128 

42S 

21 

488 

17 

467 

34 

505 

30 

134 

171 

28 

229 

66 

200 

32 

135 

551 

43 

510 

55 

414 

45 

136 

4)9 

48 

41) 

46 

137 

423 

21 

291 

41 

371 

46 

)87 

58 

1)8 

294 

17 

415 

40 

561 

28 

146 

377 

26 

432 

47 

419 

47 

)84 

52 

148 

102 

6 

108 

5 

155 

18 

1)5 

14 

149 

138 

9 

204 

21 

191 

17 

158 

183 

11 

219 

18 

25) 

26 

230 

33 

163 

23) 

23 

218 

23 

29) 

41 

)03 

48 

167 

57 

2 

56 

5 

68 

4 

168 

203 

15 

257 

24 

287 

21 

295 

32 
56 
54 

169 
1      172 

290 

22 

)23 

30 

)«5 
247 

39 
)6 

495 
323 

175 

240 

8 

2)7 

8 

297 

28 

450 

52 
36 
30 
It 

176 

17) 

9 

217 

21 

246 

1'7 

175 

19 

179 

12 

102 

16 

282 

163 

148 

6 

209 

12 

236 

service  unit,'),  on  what  character  of  road  is- the  servfre 
most  economically  rendered?  The?e  are  but  illustra- 
tion,<(  of  a  few  of  the  important  questions  that 
can  only  be  answered  by  the  aid  of  a  comprehensive 
traffic  census.  And  a  traffic  map  is  a  visualized  traffic 
census. 


Estimating  Brickwork-Labor  Cost 

Every  Reasonable  Labor  Detail  Included 

in  Compilation — Cost  of  Executing 

Individual  Operations  Given 

By  Chas.  F.  Dingman 

Palmer.  Massachusetts 
iCopyright  1931  by  Chas.  F.  Diyigytum) 

THE  method  of  figuring  the  cost  of  brickwork-labor 
herein  described  is  one  that  I  have  been  using  with 
highly-satisfactory  results.  I  realize  that  the  ideal 
method  would  be  similar  to  that  for  concrete  costs  pre- 
sented by  Taylor  and  Thompson  in  their  book  "Concrete 
Costs."  Such  a  method,  however,  would  involve  the 
tabulation  of  such  unit  operations  as  picking  the  bricks 
from  the  pile,  loading  hods  or  wheelbarrows,  delivering 
to  scaffold,  picking  up,  turning*,  placing,  spreading 
mortar,  :\'tting  the  joint,  pointing,  raising  the  line, 
plumbing  comers  and  jambs,  etc. 

However,  existing  competitive  business  methods,  as 
well  as  labor  conditions,  make  the  use  of  such  details 
impracticable,  although  good  business  demands  that  the 
estimate  closely  approximate  the  actual  cost. 

If  the  estimator  could  determine  the  exact  conditions 
under  which  the  work  is  to  be  done  he  might  be  justi- 
fied in  using  detailed  methods  of  estimating.  The  best 
he  can  do,  however,  is  to  exercise  good  judgment  in 
handling  the  work,  and  estimate  accordingly. 

Basis  of  Data — The  quantities  which  are  set  do\vn 
herein  as  a  normal  hourly  production  for  different 
classes  of  work  were  determined  after  a  careful  study  of 
all  the  published  literature  that  I  could  find  plus  data 
secured  from  personal  experience.  Incidentally,  these 
figures  show  how  much  weight  should  be  given  such 
press  statements  as:  "Bricklayers  in  Chicago  are  now 
laying  2,000  bricks  a  day.  and  that  is  really  only  half 
a  day's  work." 

While  the  bricklayer's  wages  may  not  alwaj's  be  the 
largest  single  item  in  the  cost  of  laying  bricks,  the 
number  of  bricks  each  man  lays  per  hour  is  usually  the 
determining  cost  factor. 

The  following  table  gives  the  hourly  production  that 
may  be  expected  from  competent  bricklayers  working 
under  average  conditions : 

TABLE  I— AVERAGE  PROnrCTION— COM.MnX  BRICKWORK 
JointA  struck  one  side  of  walU 

r.ine  TKinn 

Thickness  of   Wall  Lime  Mortar  Cement  Mortar 

Sft.Oin  oro%-er         300  250 

2  ft.  4  in.  to  3  ft.  0  in 250  225 

I  ft.  8  in.  to  2  ft.  0  in 225  200 

lfl.4in 200  175 

Ift  Oin 175  150 

Oft  8in 150  125 

If  joints  on  both  sides  of  the  wall  are  struck  the  pro- 
duction will  be  about  10  per  cent  less  than  the  figures 
given  above. 

TABLE  II— A\'EIUGE  PIKiDtTTInN— I  ACE  HHICKWORK 

Knrkjt  per  Hour 

Runninc  Bond,  plsin-cul  iointjt  90 

l<Mni,u.iiH"n.l.  V.jnintu  70 

uljnin..  70 

■  It  snrt  •Inirk  .11,..  •!  65 

'  joint*  65 

• ,                  .  60 

I  I.  „..a.  Il..n  I    rilr^l I  sn'Nlnirk  •in>..lli  50 

nemi«)>IV4Hl.rn.Mr.l;oini.                                        .  *i 

Other  special  bonds  will  decreas*  the  production,  as 
will  the  introduction  of  pila,«ters.  openings,  paneling,  etc. 

Hintu  on  Labor — The  number  of  laborers  or  tenders 
required  is  determined  by  the  number  of  bricks  being 
laid,  the  distance  the  bricks  must  l>e  moved,  necessity  of 
culling  bricks,  etc.     The  ratio  may  be  an.vwhere  from 
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four  laborers  to  each  five  bricklayers  to  three  laborers  to 
one  bricklayer.  The  following  information  will  be  help- 
ful in  determining  the  number  of  laborers  necessary: 

1 — One  mortar  mixer,  working  nine  hours,  can  pro- 
duce about  4  cu.yd.  of  sand-cement,  or  sand-lime-cement 
mortar. 

2 — One  laborer  in  an  hour  can  load  about  1,120  bricks, 
wheel  them  40  ft.  using  a  barrow,  and  dump  them  on 
the  scaffold.  Using  a  hod,  he  can  make  more  trips  but 
will  probably  transport  only  half  as  many  bricks. 

3 — One  laborer  can  handle  about  500  bricks  per  hour 
from  car  to  wagon  or  from  wagon  to  pile. 

4 — Two  good  laborers  working  together  can  handle 
about  16  lin.ft.  of  pole-staging  per  hour. 

5 — On  thick  walls  one  laborer  can  build,  take  down 
and  move  horse-scaffolding  for  twelve  bricklayers. 
Thinner  walls  go  up  more  quickly  so  more  men  are 
needed  to  build  scaffolds.  A  fair  ratio  would  be  to  de- 
crease the  number  of  bricklayers  to  each  scaffold-man 
by  two  for  each  decrease  of  8  in.  in  wall  thickness  below 
3  ft.  It  is,  of  course,  assumed  that  horse-scaffolding 
will  not  be  used  for  any  walls  above  normal  story  height. 
No   figures   are   included   here   for   patented    scaffolds. 

6 — One  laborer  can  cull  from  200  to  300  bricks  per 
hour,  depending  upon  the  quality  of  the  bricks  and  the 
stringency  of  the  inspection. 

7 — One  laborer,  using  a  barrow,  can  wheel  about  33 
cu.ft.  of  mortar  40  ft.  an  hour. 

8 — Two  laborers,  with  a  chain  hod-elevator,  can 
elevate  2,500  bricks  30  ft.  an  hour. 

9 — A  two-barrow  elevator,  operated  by  a  motor  or 
steam  engine,  can  elevate  10,000  bricks  30  ft.  per  hour. 

10 — ^A  two-horse  team  will  travel  with  an  empty 
wagon  about  three  miles  per  hour  or  about  two  miles 
per  hour  with  the  following  loads : 

fOn  poor  earth  roads,  2,000  lb.,  equal  to  370  average  bricks 
On  fair  earth  roads,  2,500  lb.,  equal  to  465  average  bricks 
On  good  earth  roads,  4,000  lb.,  equal  to  750  average  bricks 

gOn  hard  surface  roads,  6,000  lb.,  equal  to  I  II 0  average  bricks 

Steep  grades  will  reduce  both  the  load  and  the  speed 
of  travel. 

Other  Information — Motor  trucks  can  be  figured  to 
carry  rated  loadings  at  an  avei'age  safe  speed  of  8  to  12 
miles  per  hour.  The  same  proportionate  time  must  be 
allowed  for  loading  and  unloading  as  for  horse-drawn 
wagons. 

Actual  production  will  vary  very  widely  in  different 
parts  of  the  country  v.'ith  the  figures  set  forth  here. 
Every  estimator  will  undoubtedly  have  his  own  data- 
book,  covering  the  experience  of  his  own  organization. 
Those  data  will  reflect  the  skill  of  the  workmen  as  well 
as  the  organizing  and  executive  ability  of  the  foremen, 
superintendent,  and  higher  officials.  However,  by  sub- 
stituting the  proper  quantities  and  taking  due  account 
of  all  local  conditions,  this  method  of  estimating  may 
be  used  for  practically  every  job. 

As  a  tyt)i(al  example,  we  may  take  the  case  of  an 
ordinary  brick  mill  building,  four  stories  high,  with 
interior  brick  walls  enclosing  the  stairways.  We  will 
assume  the  building  to  be  80  ft.  x  200  ft.  and  the  thick- 
ness of  the  walls  in  inches  as  follows: 


First  story. . . , 
Second  story  . 
Third  story. . . 
Fourth  story. 


Figuring  the  quantity  of  bricks  by  the  usual  method 
and  deducting  all  openings  we  find  that  the  job  will 
require  about  641,000  bricks  distributed  as  follows: 


164,000  in  20-in   walls  on  first  story 

29,000  in  16-in   walls  on  first  story- 
139,000  in  16-in.  walla  on  second  story 
139,000  in  16-in.  walls  on  third  story 

22,000  in  12-in.  walls  on  second  story 

22,000  in  12-in.  walla  on  third  story 
126,000  in  12-in.  walls  on  fourth  story 

It  is  assumed  that  sand,  cement  and  lime  have  been 
purchased  for  delivery  at  the  site,  that  the  bricks  must 
be  hauled  from  the  siding  two  miles  away  over  good 
earth  roads,  and  that  teams  are  more  readily  available 
than  motor  trucks.  It  will  also  be  assumed  that  the 
lime,  cement,  sand  and  bricks  will  be  stocked  about  25 
ft.  from  the  building  and  that  a  steam  elevator  will  be 
used. 

Hourly  rates  of  pay  are  assumed  as  follows: 

Bricklayers 90c. 

Laborers 50c. 

Teams   100c. 

Elevator — Flat  rate  of  $20  per  day,  including  engineman, 
fuel,  raising  for  additional  stories,  etc. 

Horse-scaffolding  will  be  used  throughout,  working 
from  the  floor  construction  and  the  outside  bricks  will 
be  laid  over-hand. 

Evidently  the  first  thing  to  do  is  to  get  the  bricks 
from  the  siding  to  the  site.  Since  the  team  can  haul 
750  bricks  to  a  load,  and  since  a  laborer  can  handle  500 
bricks  per  hour  from  car  to  wagon,  it  will  take  two 
men  about  45  minutes  to  load  a  wagon.  If  the  driver 
helps  to  load,  it  will  require  only  thirty  minutes.  The 
cost  per  trip  is  therefore: 

Team — 

Loading  time 30  min. 

Traveling  loaded  at  2  m.p.h 60  min. 

Dumping 5  min. 

Returning  at  3  m.p.h 40  min. 

135  min. 

135  minutes  (5f  $1  per  hour $2.25 

Men — 

2  men,  each  30  min.,  60  min 50 

Cost  or  750  bricks $2.75 

This  equals  $3.67  per  thousand  net,  so  we  will  use  a 
figure  of  $3.70  to  allow  for  a  few  minor  contingencies. 

It  is  assumed  that  a  sufficient  number  of  teams  will 
be  employed  to  keep  the  men  at  the  car  busy;  otherwise 
their  waiting  time  must  be  included  in  the  cost.  In 
most  places  it  will  be  found  practicable  to  employ  lower- 
priced  men  for  unloading  cars,  and  the  figure  above  may 
be  varied  accordingly. 

From  the  method  given  in  Engineering  News-Record, 
Feb.  23,  p.  315,  we  find  that  about  266  cu.yd.  of  mortar 
will  be  required,  to  be  used  as  follows: 

86  cu.yd.  on  the  first  story 
65  cu.yd.  on  the  second  story 
65  cu.yd.  on  the  third  story 
50  cu.yd.  on  the  fourth  story 

Because  a  job  of  this  size  will  hardly  tax  the  full 
capacity  of  the  elevator,  the  cost  of  hoisting  need  not  be 
figured  separately  for  each  floor  but  can  be  covered  by 
a  single  item.  Where  a  building  is  veiy  high  or  the 
number  of  bricklayers  great  enough  to  use  the  full 
capacity  of  the  elevator,  it  is  well  to  estimate  the  mate- 
rials to  be  hoisted  to  the  various  heights  and  to  figure 
accordingly. 

From  the  dimensions  of  the  building  and  the  locations 
of  the  piles,  it  will  be  seen  that  the  greatest  horizontal 
distance  that  materials  will  be  transported  is  about  305 
ft.  and  the  average  about  165  ft. 

Therefore,  the  total  cost  of  making  and  delivering  the 
mortar  will  be  as  follows : 

Making  266  cu.yd.  at  4  cu.yd.  per  9  hr.,  598.  5  hr.  @  50c 299.  25 

Transporting  266  cu.vd.  (using  barrows)  average  distance  165  ft.  at 

33  cu.ft.  per  hour  for  40  ft.  ,,„  .. 

897.  7  hr.  (s   50c ^448^85 

Labor  cost  of  mortar *'^'  lO 
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Figuring  three  scaffolds  per  floor  (if  we  can  work  from  the  floor  plank 
we  shall  only  need  two  scaffolds  per  floor)  above  the  first  and  two  on 
the  first  floor,  we  find  that  we  need  6.160  ft.  of  scaffolding  which  must 
be  built,  taken  down  and  rebuilt  rapidly  enough  to  pro\'ide  for  the 
number  of  bricklayers  employed.  This  job  appears  to  require  about  5 1 2 
hours  of  scaffold  builders'  time,  which  at  50c.  per  hour  equals ,    $256.  DO 

The  cost  of  taking  the  bricks  from  the  pile  and  transporting  them,  by 
barrows,  to  the  scaiTold.  an  average  horizontal  distance  of  165  ft.  at  the 
rate  of  10.120  bricks  40  ft.  per  hour,  will  be  2.361  hr  .  which  at  50c. 
per  hour  equals      .  $1,180  50 

Laj-ing  the  bricks  will  take,  for  20  in.  walls.  164.000   =    820   hr.;   for 

200 
16-in.  walls,  307,000+  1,754  hr.;andfor  12-in.  walls  170.000    =     1.133 


175 


150 


br.:  a  total  of  3.707hr.  which  at  90c.  an  hour  is $3,336.30 

Since  the  walls  on  this  kind  of  a  job  must  be  pointed  on  both  sides, 
the  production  will  be  decreased  10  per  cent,  which  means  that  the 
number  of  hours  must  be  increased  by   one-ninth,   thus:   pointing, 

4l2hr.  at  90c.  is     370.80 

If  the  average  force  is  to  be  fifteen  bricklayers,  the  job  will  run  for  at 
least  36  working  days.  but.  since  allowance  must  be  made  for  rainy  daj'a 
and  other  delays,  a  mason  foreman  will  have  to  be  on  the  job  for  at 
least  40  days,  and  his  rate  will  be  about  $48  for  a  Sj-day  week,  or  7.  3 

weeks,  which  equals      ...    350 .  40 

Since  all  of  the  bricks  above  the  first  floor  must  be  elevated,  an 
elevator  will  be  needed  for  22  of  the  31  workingdays.and  this  will  coat, 
at  $20  per  day 440  00 


We  now  have  a  total  of $6,682   10 

for  the  labor  cost  on  the  job  (which  is  an  average  cost  of  $10.42  per 
thousand).    To  this  must  be  added  the  cost  of  unloading  and  cartmg 

which,  at  $3.70  per  thousand  equals 2,371.70 

(Of  thia  amount  approximately  $448.  70  is  payroll  and  $1,923.  is  team 
hire). 

To  wash  down  the  building,  two  bricklayers  and  two  laborcre  will  be 
re<4uired,  each  working  7  da>-8  of  8  hr.  each,  or  a  cost  of 1 56 .  80 


Labor  Total $9,210.60 

Compensation  insurance,  figured  as  5%  on  payroll  and  39c  on  team 
hire  will  be 422.07 


$9,632  67 

I  have  not  attempted  to  discuss  such  items  as  cutting 
and  grinding  brick  for  arches,  building  quoins  or  orna- 
mental cornices,  though  proper  allowance  must  be  made 
for  each  such  item.  However,  it  is  almost  impossible 
to  set  down  figures  that  will  be  of  any  value  without 
examining  the  design  in  each  case.  I  usually  allow  at 
least  ten  minutes  of  bricklayer's  time  for  each  brick 
that  must  be  cut  and  ground  and  ten  minutes  per  run- 
ning foot  of  each  projecting  course.  These  amounts  I 
add  to  the  total  cost  of  doing  the  work. 


Tri-City  Activated-Sludge  Plant  at  Pasadena 

The  proposed  activated-sludge  plant  to  be  built  jointly 
by  Pasadena,  South  Pasadena  and  Alhambra,  Cal.,  noted 
in  Engineerinu  News-Record,  April  27,  p.  709,  is 
designed  to  have  a  capacity  of  36  m.g.d.  It  will  be 
located  on  the  se>vage  farm  which  the  City  of  Pasadena 
has  operated  for  many  years.  The  effluent  from  the 
new  works  will  be  used  for  irrigation,  but  it  will  be 
beyond  the  capacity  of  the  present  farm.  It  is  pro- 
posed to  sell  the  surplus  to  ranchers,  thus  conserving 
for  domestic  purposes  the  water  that  these  ranchers 
are  now  using  for  irrigation.  The  plan  is  to  dewater 
the  .sludge  to  about  70  to  80  per  cent  moisture  and 
then  to  use  it  without  further  treatment  for  local 
fertilizing  purpo.^es.  Experience  at  the  existing  sewage 
farm,  states  R.  V,  Orbison,  city  manager  and  city  engi- 
neer of  South  Pasadena,  and  formerly  city  engineer  of 
Pasadena,  in  a  letter  to  Enf/iiu'erbui  Newx-Rerord, 
shows  that  a  large  quantity  of  sludge  can  be  succes.s- 
fully  handled  by  spreading  it  on  the  ground  and  plowing 
It  under.  The  cost  of  the  tri-city  works  will  be  pro- 
portioned between  the  several  municipalities,  probably 
on  the  basis  of  the  number  of  acres  served  in  each  city, 
Mr.  Orbison  states.  Pasadena  has  already  voted  bonds 
for  its  .share  in  the  cost  of  building  the-  artivated- 
shidge  plant.  In  June  it  is  expected  that  Alhambra 
will  vote  on  bonds  for  its  share  of  the  sewage-works 
and  for  a  construction  of  sewers.  South  Pasadena 
expects  to  vote  on  bonds  for  its  share  in  the  activated- 
■ludge  plant  before  long. 


Los  Angeles  Mapped  from  Air  to 
Aid  Traffic  Studies 

Area  of  6'/i  Square  Miles  in  Business  District 

Covered  by  450  Exposures  at  Total 

Cost  of  $1,625 

By  C.  H.  Richards 

Associate.  Engineering:  Offices,  J.  B.  Lippincott, 
Consulting  Engineers,  Los  Angeles.  Cal. 

10S  ANGELES  is  the  hub  of  a  large  mileage  of  paved 
->  roads  that  radiate  in  many  directions.  These  roads 
and  the  all-year-around  motoring  climate  that  Cali- 
fornia enjoys,  together  with  the  rapid  increase  in 
population  of  Southern  California  towns  and  cities, 
have  resulted  in  an  acute  congestion  of  traffic  in  the 
streets  in  Los  Angeles. 

The  Automobile  Club  of  Southern  California,  which 
has  65,000  members,  is  helping  to  solve  these  prob- 
lems. The  club  has  had  a  survey  made  to  a.scertain 
whether  substantial  portions  of  the  traffic  congesting 
the  business  section  of  the  city  could  be  diverted  there- 
from by  improving  broad  streets  around  its  perimeter. 
An  extended  count  showed  that  a  small  percentage  only 
could  be  so  by-passed  and  that  relief  could  be  had  by 
remedying  conditions  in  the  business  area  itself. 

Topographical  features  have  compelled  the  city  to 
grow  mostly  to  the  southwest,  with  the  result  that  the 
business  area  is  long  and  narrow  with  few  cross  outlets, 
thus  forcing  traffic  to  a  few  streets.  Several  months 
ago  the  Automobile  Club  in.structed  this  office  to  make 
an  intensive  study  of  traffic  conditions,  report  its  find- 
ings and  recommend  steps  to  be  taken  for  relief  of  the 
congestion. 

It  was  decided  that  an  aerial  map.  if  made  in  con- 
junction with  a  traffic  census,  would  furni.sh  the  be.st 
basis  for  this  study.  Co-operation  by  several  of  the 
city  departments  in  preliminary  studies  lead  to  the 
adoption  of  this  aerial  survey  for  a  strip  of  the  city 
4.,5  miles  long  and  L33  miles  wide,  or  approximately 
6.5  square  miles.  At  the  time  the  picture  was  taken, 
a  "flow  check"  was  made.  This  was  to  determine  the 
speed  of  vehicles  and  street  cars  traversing  the  area. 

There  was  also  a  count  made  at  numerous  corners  to 
ascertain  the  quantity  and  direction  of  all  automobile 
and  .street  car  movement.  On  the  aerial  map  it.self  the 
total  number  of  vehicles  within  a  given  area  could  be 
counted.  The  number  of  machines  parked  on  .streets 
could  al.so  be  ascertained  from  this  count.  With  all  of 
this  information  a  definite  relation,  synchronous  in 
character,  was  established  between  the  total  number  of 
vehicles  within  an  area  and  their  rate  of  flow  and  num- 
ber pa.ssing  certain  corner  in  a  given  time. 

Detail  Shown— The  map  is  of  sufficient  detail  so  that 
a  count  could  be  made  of  automobiles  parke '  in  open-air 
parking  places,  such  as  vacant  lots,  roofs  of  building.s, 
etc.  From  a  count  of  the.se  machines  and  adding  the 
automabiles  stored  for  the  day  in  gar.iges,  an  estimate 
of  the  addition  to  the  normal  street  traffic  can  be  made 
which  will  approximate  the  number  of  vehicles  that  the 
outlets  of  the  congested  district  will  he  called  upon  to 
pa.ss  during  the  peak  hours  of  traffic  flow. 

The  airplane  used  in  making  the  survey  was  equipped 
with  an  Ea«tman,  20-in.  lens  camera,  and  flow  at  a 
height  of  4,000  ft.  The  mosaic  is  at  a  scale  of  186  ft 
to  the  inch.  This  scale  will  allow  for  contraction  in  the 
finished  prints  or  reproductions,  which  are  (o  be  200  ft. 
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to  the  inch.  This  scale  will  permit  using  tracings  of 
city  maps  to  copy  improvement  features,  if  so  desired. 

Pedestrians  <m  the  pavements  could  be  counted  where 
not  in  shaded  portions  of  the  picture.  Street  car  and 
railroad  tracks  show  plainly. 

Results  Secured — The  most  important  results 
gained  from  the  picture  were  suggestions  for  elimina- 
tion of  awkward  angles  and  turns  at  various  street 
intersections  and  the  possibilities  afforded  for  cuttinof 
through  new  connecting  streets  along  the  least  improved 
routes.  Study  of  the  map  brought  out  ideas  and  facts 
that  ordinary  tables,  diagrams  and  line  maps  would  not 
readily  do. 

The  aerial  map  presents  the  features  so  realistically 


AERIAL.  MAP  SHOVirs  TRAFFIC  ON  CITY  STREETS 

that  explanations  are  not  needed  when  suggesting  a 
project  of  improvement  for  consideration.  Projected 
improvements  can  be  delineated  in  water  colors  upon  the 
picture  and  if  changes  are  to  be  made,  these  colors  can 
be  eradicated  readily.  Lantern  slides  can  be  made  of 
any  area  under  discussion  and  these  slides  used  at 
conferences  where  the  improvement  is  the  subject  of  de- 
bate. In  this  way  the  projects  can  be  presented  in  a 
popular  way. 

It  is  found  that  estimates  can  be  made  readily  from 
this  aerial  map,  as  all  improvements  can  be  scaled  from 
it.  The  only  field  information  needed  is  the  height, 
class  of  building,  etc. 

Specifications — Following  are  the  specifications  for 
the  aerial  map  submitted  for  bids  to  the  firms  doing  this 
class  of  work:  * 

(1)  Area  to  be  surveyed:  The  area  to  be  sui'veyed  shall 
be  that  portion  of  the  City  of  Los  Angeles,  Cal.,  bounded 
as  follows:  


(2)  Day  of  making  survey:  The  survey  shall  be  made 
on  either  the  first  Saturday  or  the  first  Monday  following 
the  signing  of  this  contract,  weather  permitting.  It  shall 
not  be  made  upon  any  other  day  unless  authorization  there- 
for is  given  by  the  Automobile  Club. 

(3)  Time  of  making  survey:  The  survey  shall  be  made 
at  the  time  of  day  when  the  rays  of  the  sun's  light  are  as 
nearly  vertical  as  possible  and  the  shadows  are  shortest  in 
both  the  major  and  minor  axis  of  the  picture. 

(4)  Scale:  The  original  mosaic  or  master  map  shall 
be  on  a  scale  of  200  ft.  to  1  in.  (The  original  negative  made 
in  the  air  shall  be  exposed  at  said  scale  of  200  ft.  to  1  in. 
and  no  enlargement  of  said  negative  shall  be  made  in  con- 
structing the  mosaic  or  master  map,  except  as  ordinarily 
required  in  the  general  rectification  processes,  which  it  is 
understood  and  agreed  between  the  parties  hereto  shall 
in  no  case  exceed  a  2  per  cent  change  of  scale  of  said  orig- 
inal negative.) 

(5)  Accuracy:  The  original  mosaic  or  master  map  shall 
be  as  accurate  as  possible  and  there  shall  be  no  variation  or 
error  therein  greater  than  5  10  of  1  per  cent  in  any  area 
where  there  are  street  intersections,  or  greater  than  1  per 
cent  in  any  other  area. 

(6)  Clearness  of  picture:  Vehicular  traffic  on  unshaded 
portions  must  stand  out  clearly  enough  so  that  individual 
vehicles  can  be  counted  without  the  use  of  a  magnifying 
glass.  Shadows  shown  in  the  picture  must  be  sufficiently 
transparent  so  that  vehicles  can  be  counted  with  the  aid 
of  a  magnifying  glass  with  a  power  of  not  over  four 
diameters. 

(7)  Quality  of  work:  The  mosaic  or  master  map  shall 
be  built  up  from  the  individual  pictures  taken  in  the  survey 
with  such  workmanship  as  will  insure  a  reproduction  that 
will  not  show  lines  of  joining  and  will  be  free  from  other 
imperfections. 

(8)  Disposal  of  mosaic  or  master  map:  The  company 
shall  retain  the  ownership  of  all  negatives  secured  or  used 
in  the  making  of  the  survey  and  also  the  original  mosaic 
or  master  map.  The  company  shall  immediately  after  the 
delivery  of  the  prints  hereinafter  provided  for,  deliver  to 
the  Automobile  Club  the  original  mosaic  or  master  map  for 
its  use  for  a  period  of  one  year  from  the  date  of  such 
delivery.  Such  mosaic  shall  be  mounted  on  composition 
board. 

(9)  Prints:  The  company  shall  furnish  to  the  Auto- 
mobile Club  one  print  of  the  original  mosaic  or  master 
map  on  velvet  surface  paper  and  one  on  glossy  surface 
paper,  each  print  to  be  mounted  on  linen  or  on  composition 
board  at  the  option  of  the  Automobile  Club. 

The  Automobile  Club  shall  be  entitled  to  additional  copies 
of  the  picture  at  a  cost  of  the  labor  and  material  used  in 
making  such  prints,  plus  25  per  cent  thereof.  With  such 
mosaic  the  company  shall  furnish  a  schedule  of  the  time 
of  each  photographic  exposure  used  in  the  preparation 
thereof. 

(10)  Copyright  and  reproductions:  The  company  shall 
copyright  the  completed  picture  secured  by  this  survey 
and  shall  retain  the  copyright  and  shall  not  sell,  give  away 
or  produce  reproductions  of  said  picture  for  one  year  except 
on  written  authorization  of  the  Automobile  Club. 

(11)  The  work  called  for  herein:  The  original  mosaic 
or  master  map  and  the  prints  will  be  made  subject  to 
acceptance  thereof  by  the  Automobile  Club,  which  accept- 
ance will  be  given  in  writing  only  upon  the  receipt  by  the 
said  Automobile  Club  of  a  ^vritten  statement  signed  by  its 
consulting  engineer  and  the  chief  engineer  of  the  Board  of 
Public  Utilities  of  the  City  of  Los  Angeles,  that  the  said 
original  mosaic  or  master  map  has  been  by  them  compared 
with  the  actual  measurements  .  of  the  distance  existing 
between  street  intersections  in  the  area  to  be  surveyed  and 
has  been  found  to  conform  to  the  limits  of  accuracy  here- 
inbefore set  forth  and  with  the  requirements  hereof  as  to 
the  clearness  thereof.  Such  verification  shall  be  promptly 
secured  by  Automobile   Club  without  expense  to  company. 

(12)  Liability  for  accident  or  damage:  The  company 
hereby  waives  any  claim  against  the  Automobile  Club  for 
damages  arising  out  of  the  performance  by  the  company 
of  any  of  the  terms  of  this  contract  and  hereby  expressly 
agrees  with  the  said  Automobile  Club  that  it  will  protect, 
save  and  keep  harmless  the  said  Automobile  Club  from  any 
claim  for  damaRe  or  injuries  sustained  or  alleged  to  have 
been  sustained  by  anyone  on  account  of  the  performance 
of  the  terms  of  "this  "contract  by  the  company,  its  agents, 
employees  or  sub-contractors. 

Cost— The  pictures  were  taken  Feb.  3,  1922,  between 
the  hours  of  11 :  30  a.m.  and  1 :  30  p.m.    There  were  450 
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exposures  on  7-  x  9-in.  film.  Approximately  47  per  cent 
of  each  print  was  used  in  building  up  the  mosaic  map. 
The  Automobile  Club  secured  insurance  against  prop- 
erty damage  of  $1,500  and  $10,000  to  $20,000  for 
personal  liability,  the  premium  being  $222  per  year. 
The  cost  of  the  maps  to  the  Automobile  Club  was  $1,625 
for  the  6J  sq.  miles,  or  $250  per  square  mile,  not 
including  insurance. 

The  contract  for  this  map  was  let  to  the  Pioneer 
Aerial  Engineering  Co.  of  Beverly  Hills,  Cal;  this  com- 
pany specializes  in  aerial  map  work. 

Results  obtained  in  this  work  lead  to  the  conclusion 
that  aerial  maps,  if  made  upon  a  sufficiently  large  scale, 
will  show  sufficient  data  to  aid  materially  in  the  solution 
of  traffic  problems  at  a  lesser  cost  than  other  mediums. 


Buckle-Plate  Longitudinal  Joint 
For  Concrete  Roads 

New  Jersej'  Adopts  Twenty-Foot  Slab  Separated 

at  the  Center  and  Having  Dowels  at 

All  Transverse  Joints 

A  20-FOOT  slab  uniformly  8  in.  thick,  heavily  rein- 
forced and  having  a  keyed  longitudinal  joint  and 
doweled  transverse  joints  has  been  adopted  as  standard 
for  concrete  roads  in  New  Jersey.  This  design  is  a 
development  of  a  similar  construction  which  was  em- 
ployed last  year  and  which  proved  reasonably  easy  to 
obtain  with  ordinary  contracting  skill  and  workman- 
ship. Incidentally  verj'  few  cracks  have  developed  in 
the  jointed  pavements  built  in  1921.    The  design  shown 
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Section    A-A 

no.  1.    REI.VFOItCED-CONCKETK  PAVEMIC.NT  WITH  KKVKU 

CENTKK  JOINT 

la  for  heavy  traffic  roads.  Other  .sections  have  a  single 
layer  of  reinforcement  or  are  plain  concrete. 

A  slab,  Fig.  1,  of  unifo.m  thickness  on  a  crowned 
subgrade  is  enipioynd.  To  in.surc  the  rn(|niri-(l  cui-v-e  of 
the  subgrade.  surfacing  with  a  suhgrader  is  .specified. 
Forms  are  required  to  be  set  ahead  for  the  subgrader 
and  the  soil  is  required  to  be  consolidated  with  a  10-ton 
roller  before  it  is  planed  to  profile.  Similarly  exact  con- 
struction is  called  for  throughout  the  fabrication  of  the 
pavement. 

Two  layers  of  reinforcement  are   required   for  the 


^nc-horin^  \     rod  Uowels 

j^'^Alf'-     I     5'apart  __      '^ 

*— i  Transverse 
Longitudinal  Joint 

Construction  Joint 

FIO.  L!.  LOXGITUDIN.\L.H>IXT 

DETAIL,  AND  DOWEI. 

ARRAN'GEMENT 


heavy  traffic  pavement 
shown  by  Fig.  1.  Where 
single  reinforcement  is 
required,  the  top  layer  of 
rods  shown  by  Fig.  1  is 
omitted.  Two  things  are 
to  be  noted  in  the  rein- 
forcing; it  is  a  separate 
structure  between  trans- 
verse joints  for  each  half 
of  the  slab  and  where  two 
layers  are  employed  they 
are  held  apart  vertically 
by  stiff  iron  separators  or 
spreaders.  The  distin- 
guishing structural  detail 
is,  however,  the  longitu- 
dinal joint.  Fig.  2. 

A  sheet  -  steel  buckle- 
plate,  with  its  top  1  in. 
below  the  slab  surface 
forms  the  joint.  It  is  lined  up  vertically  and 
pinned  to  the  sub-grade.  Also  it  has  a  removable 
cap  set  onto  its  top  edge  to  form  the  i'-in.  groove  which 
is  tooled  and,  after  the  cap  is  pulled  out,  is  filled  with 
bitumen.  The  buckle-section  of  the  joint  sheet,  it  will 
be  noted,  forms  a  keyed  joint.  This  is  a  development 
from  the  flat-plate  joint  used  in  1921.  It  locks  the 
inside  corners  wherever  a  transverse  joint  crosses  the 
longitudinal  joint  and  the  dowels  can.  as  shown,  be  con- 
fined to  the  outside  corners.  In  1921  construction  the 
dowels  were  placed  2  ft.  apart  across  the  pavement.  On 
one  side  of  the  joint  the  dowel  rods  are  wrapped  in  two 
layers  of  tar  paper  or  are  encased  in  a  paper  tube  so 
that  the  rods  will  slide  as  the  joint  opens  and  closes. 
Concrete  proportions  for  pavement  are  usually 
l:li:3  or  1 :2:4  but  are  changed,  when  the  aggregates 
are  unusual,  to  the  figures  required  to  ensure  use  of  the 
specified  volume  of  cement  per  cubic  yard.  Similarly 
the  slump  limit  specified  for  consistency  of  mixture,  is 
determined  for  each  aggregate.  Concrete  is  required  to 
be  mixed  1 1  minutes. 

T.  J.  Wasser  is  .state  highway  engineer  of  New  Jersey 
with  E.  A.  Reed  as  assistant  in  charge  of  design  and 
C.  F.  Bedwell  as  construction  engineer. 


Mileage  and  Costs  of  California  Highways 

By  the  end  of  the  present  fiscal  year  California  will 
have  completed  about  3,007  miles  of  its  state  highway 
program,  according  to  a  recent  announcement  of  the 
California  highway  commission.  The  total  mileage  in 
the  road  system  on  which  the  .state  highway  commis- 
sion has  charge  of  both  construction  and  maintenance 
is  about  6,300  miles.  There  are  in  the  .state  about 
70.000  miles  of  dedicated  public  roads  outside  the 
boundaries  of  incorporated  cities.  Of  this  total  more 
than  6,000  miles  have  been  pjivwl  by  state  and  county 
agencies.  The  mileage  of  paved  surface  is  being 
rapidly  increased  by  the  extensive  road  construction 
and  improvement  projects  now  under  way.  The  Cali- 
fornia state  highway  commission  alone  will  this  .vear 
expend  about  $15,000,000  in  new  highway  construction. 
During  1921  the  average  cost  per  mile  for  the  diflTerent 
types  of  road  were  roughly  as  follows:  Graded  roads, 
$12,000;  bituminized  macadam,  $21,000;  concrete  base, 
$.30,000  and  bituminous  pavement,  $24,000. 
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Preventing  Loss  of  Power  Due  To 
High  Backwater 

Notes  on  Design  and  Tests  of  the  Thurlow 
Backwater  Suppressor  To  Offset 
Head  Reduction 

Abstract  of  a  paper  read  before  the  annual  convention  of  the 
American  Society  of  Mechanical  Engineers,  Atlanta,  Go. 

By  J.  A.  SiRNIT 

Designing  and  Electrical  Engineer,   Alabama  Power  Co- 
Birmingham,  Ala. 

IN  MANY  hydraulic  power  plants,  there  is  a  gre  t  loss 
of  power  due  to  the  fact  that  during  flood  conditions, 
when  water  is  being  wasted  over  the  spillway,  tlie  level  of 
the  water  in  the  tailrace  at  the  outlets  of  the  draft  tubes 
leading  from  the  turbine  is  raised,  thus  reducing  the  head 
on  the  turbines  and  in  turn  their  capacity  and  the  output 
of  the  power  plant.  In  many  cases  of  proposed  develop- 
ments, engineers  have  hesitated  in  recommending  the  carry- 
ing out  of  the  development  on  account  of  backwater  condi- 
tions in  the  tailrace,  which  can  be  foreseen  and  predicted 
very   closely. 

Engineers  for  many  years  have  wrestled  with  this  prob- 
lem and  have  tried  to  overcome  this  difficulty  by  installing 
a  greater  number  of  generating  units  where  it  is  possible 
to  do  so,  to  compensate  for  the  loss  in  capacity  of  each 
unit;  of  course,  such  a  procedure  necessarily  makes  the 
installation  more  expensive  with  the  resulting  increase  of 


H   =  Head  above  fail  water 

d   =  Depth  of  water  above  spillway. 

h   =  Total  water  column  balanced 

Qd  =  Quantity  ttirougti  draft  tube 

Qs  =  Quantify  over  spilltvay 

Vol  =  Velocity  through  draft  tube 

w  =  Weight  leu  ft.  wafer  =  62.4lbs. 


FIG.   1.     ACTION   OF  THE   ST.VNDING  WAVE  IN  REDUCING 
TAILWATER 

production  costs.  Attempts  have  also  been  made  to  counter- 
act this  loss  in  head  by  admitting  into  the  draft  tube  water 
through  jets  at  a  relatively  high  velocity  which,  by  accel- 
erating the  velocity  of  the  combined  turbine  discharge 
and  jet  water  through  the  draft  tube,  produce  a  negative 
head  which  is  added  to  the  head  on  the  turbine.  A  number 
of  variations  in  the  place  and  manner  of  introducing  this 
jet  into  the  draft  tube  have  been  tried  and  results  pub- 
lished but  the  results  have  not  been  entirely  satisfactory. 

The  most  logical  and  simplest  way  to  maintain  the 
normal  head  on  the  watei-wheel  and  thereby  the  full  cap- 
acity of  the  plant  during  flood  periods  is  to  remove  the 
high  tailwater  from  the  discharge  opening,  and  credit  is 
due  to  O.  G.  Thurlow,  chief  engineer,  Alabama  Power  Co., 
who  conceived  the  idea  of  utilizing  the  waste  water  to 
accomplish  this  fact,  thereby  successfully  solving  the  prob- 
lem. The  development  of  this  conception  resulted  in  what 
is  now  known  as  the  "Thurlow  Backwater  Suppressor." 

It  is  a  well  known  phenomenon  of  nature  that  water 
flowing  over  a  masonry  dam,  having  a  downstream  face 
cf  ogee  section,  leaves  the  apron  in  a  thin  sheet  at  high 
velocity.  At  a  point  below  the  dam,  the  water  rises 
turbulently,  forming  a  so-called  "standing  wave,"  "hy- 
draulic jump,"  or  "back  roll."  The  thickness  of  this  sheet 
and  the  velocity  of  the  water  depends  upon  the  height 
and  shape  jf  the  downstream  face  of  the  dam,  upon  the 
depth  of  water  at  the  crest  of  the  dam,  and  upon  the 
quantity  of  water  flowing* over  the  dam.  The  energy  devel- 
oped in  this  thin  sheet  of  water  has  generally  been  re- 
garded heretofore   as   solely   of  destructive  nature,   but   in 


the  backwater  supressor  the  energy  of  the  spillway  water 
is  directed  so  as  to  remove  the  backwater  from  over  the 
draft-tube  orifice,  sweeping  it  downstream,  thus  freeing 
the  draft  tube  from  this  pressure  of  water  over  it  and 
maintaining  a  practically  uniform  head  on  the  turbine  as 
long  as  the  spillway  water  is  able  to  sweep  the  backwater 
away  from  the  draft-tube  orifices.  In  Fig.  1  is  shown 
diagrammatically  the  action  of  the  overflow  spillway  water 


g  Drcrff  tube  weir 


FIG.   2.     DETAILS  OP 

THE  TESTING 
FLUME 


on  the  tailwater.  It  is  indicated  there,  that  the  energy 
of  the  spillway  water  not  only  removes  the  height  of 
tailwater  from  the  draft-tube  orifice  but  even  lowers  the 
normal  tailwater  level  to  a  level  that  can  be  predeter- 
mined. 

Testing  Models  —  In  order  to  substantiate  the  idea  and 
evolve  a  definite  theory  on  which  to  base  the  calculations, 
a  model  was  constructed  on  A  scale,  where  a  small  flow 
at  8  ft.  head  was  available.  The  results  obtained  here 
were  so  interesting  that,  to  check  the  data  obtained  and 
to  increase  the  accuracy  of  measurements,  a  second  and 
larger  model  was  constructed  to  is  scale,  where  a  greater 
flow  and  head  were  available.  The  results  obtained  with 
the  two  models,  when  reduced  to  the  same  scale,  were 
in  close  agreement  and  the  observed  results  followed 
those  calculated  for  similar  conditions. 

Fig.  2  shows  diagrammatically  the  essential  elements  of 
those  models.  Each  consists  of  a  forebay  for  stilling  the 
water,  a  spillway  having  the  usual  ogee  section,  a  draft 
tube  with  its  orifice  located  directly  under  the  spillway 
and  a  tailwater  wasteway.  The  height  of  the  water  in  the 
forebay  wasteway  and  draft  tube  were  measured  in  glass 
gages  conveniently  located  on  central  platforms.  By  means 
of  these,  measurements  corresponding  to  the  pond  level 
head  above  the  river  bed,  the  effective  turbine  head,  the 
depth  of  water  over  the  spillway  and  the  backwater  head 
could  be  conveniently  deteiTnined.  Weirs  were  used  in 
admitting  water  to  the  draft  tube  so  that  the  amount 
could  be  accurately  measured.  This  amount  was  ordi- 
narily maintained  to  cori-espond  to  a  normal  turbine  dis- 
charge. Bear  trap  stop  logs  were  provided  at  the  end  of 
the  wasteway  by  which  the  height  of  the  water  in  the 
wasteway  could  be  varied  to  simulate  backwater. 

The  height  of  the  standing  wave  taking  a  section  of 
unit  (1  ft.)  width  and  neglecting  losses  due  to  the  friction 
of  the  moving  water  over  the  spillway,  can  be  approxi- 
mated by  the  empirical  formula  /;  =l''d3  x  Tf'  '"  which  d  is 
depth  of  water  in  feet  over  the  spillway  and  H,  head  in  feet 
above  spillway  apron.  This  does  not  take  into  account 
the  eff'ect  of  the  turbine  water.  This  factor  will  increase 
the  height  of  standing  wave,  so  that  the  actual  results 
will  be  somewhat  better  than  as  sho%vn  by  this  formula. 
A  comparison  of  the  calculated  and  observed  heads  of 
backwater  which  different  amounts  over  the  spillway  are 
capable  of  removing  from  the  draft  tube  orifice,  are  shown 
in  the  accompanying  table.  These  figures  are  for  a  sec- 
tion of  backwater  20  per  cent  greater  in  width  than  the 

spillway  h  =t/ 0.83  d?  X  H^. 

CALCULATED  AND  OBSER\TD  HEADS  OF  BACKWATER 


MODEL  1 
h  Observed 
(In.1 
6  00 
7.75 
8.75 
9.75 
11.00 


h  C.ilculated 
(In.) 
6.5 
8  05 
8.9 
10.0 
10.6 


(Ft.) 
0  25 
0  50 

0  75 

1  00 
I  25 
I  50 
I   75 


MODEL  2 
h  Obser^'ed 
(Ft.) 
0.40 
0.84 
1.30 
I. 51 
1.72 


(Ft.) 
0.59 
0.88 
1.20 
1.56 
1.78 
2  08 
2.35 


These    readings    are    illustrated    in    Fig.    3   which   shows 
curves  of  the  turbine  head  with  and  without  the  suppressor 


June  8,  1922 


ENGINEERING     NEWS-RECORD 


965 


and  is  typical  of  the  performance  of  the  backwater  sup- 
pressor with  a  normal  thickness  of  water  over  the  spillway 
and  varying  heads  of  backwater. 

The  effect  of  the  turbine  head  of  different  amounts  of 
water  over  the  spillway  is  shown  by  the  curve  in  Fig.  4. 
It  is  noted  that  very  small  amounts  cause  a  decrease  in 
head  because  sufficient  velocity  has  not  been  given  to  the 
draft-tube  water  to  cause  a  thinning  of  the  sheet  over 
the  draft-tube  orifice,  but  when  the  ratio  of  spillway  to 
draft-tube  water  increases  to  about  one  to  one  the  curves 
take  a  decided  course  upward  and  reaches  its  peak  and 
starts  falling  off  again  due  to  a  greater  quantity  of  water 
passing  over  the  orifice  with  practically  no  increase  in 
velocity  above  that  of  the  point  of  maximum  head.  This 
curve  does  not  represent  the  best  performance  possible 
but  it  is  typical  of  the  ideal  theoretical  curve  which  is 
shown  in  the  figure. 

The  curve  in  Fig.  5  shows  the  over-all  performances  of 
the  test  as  compared  to  that  without  the  sup'pressor.  It 
will  be  noticed  that  the  head  drops  off  slightly  as  the 
backwater  increases,  due  to  a  greater  quantity  of  water 
necessary  to  hold  the  standing  wave,  until  a  point  is 
reached  where  the  standing  wave  is  1.S.26  in.  high,  and 
the  curve  takes  a  sharp  curve  down.  This  point  represents 
the  critical  stage  or  the  maximum  height  of  backwater 
capable  of  being  suppressed  by  given  amount  of  spillway 
water,  this  could  be  increased  by  hav- 
ing a  design  of  spillway  permitting  a 
greater  discharge. 

Following  the  curve  on  down  it  will 
be  seen  that  a  substantial  increase  in 
head  is  obtained  even  after  this  point 
is  reached.     The  last  point  plotted  is 
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heads  varying  from  30  to  100  ft.  The  amount  of  water 
flowing  over  the  spillway  will  cause  this  length  to  change 
but  for  depths  up  to  15  ft.  this  range  will  hold  good. 

The  distance  out  of  point  x  is  determined  by  the  amount 
of  water  passing  through  the  draft  tube.  The  area  of  the 
draft-tube  orifice  subject  to  the  action  of  the  sheet  of 
spillway  water  must  be  proportioned  so  that  a  back  pres- 
sure in  the  draft  tube  is  not  necessai-y  to  force  the  two 
waters  to  mix.  The  curve  R,  is  great  enough  so  that  the 
centrifugal  force  of  the  fast  moving  sheet  of  water  will 
not  cause  it  to  leap  clear  of  the  concrete  surface.  Ri 
makes  a  smooth  transition  connecting  point  a;  and  ft  and 
is  about  \  Ri. 

The  standing  wave  is  held  out  just  beyond  tangent  R,. 
The  total  distance  from  the  lip  of  spillway  apron  to  the 
point  of  wave  must  not  be  greater  than  good  design  of 
the  other  features  will  permit  as  the  friction  of  the  high 
velocity  water  diminishes  the  height  of  the  standing  wave 
thereby  causing  a  greater  amount  of  waste  water  necessary 
to  operate. 

The  river  channel  below  tangent  R,  must  be  finished 
with  neat  concrete  for  a  distance  of  4  heights  of  the  stand- 
ing wave,  in  the  case  of  heads  up  to  25  ft.,  and  5  to  6 
heights  for  heads  varying  from  .SO  to  100  ft.  This  is 
necessary  for  good  performance  although  a  rough  bed  of 
water  pocket  can  be  used  but  a  great  waste  of  water  is 
required  and  heavy  undercurrents, 
due  to  an  imperfect  standing  wave, 
might  scour  the  river  bed  badly  or 
undermine  the  protecting  apron. 

This  is  of  great  importance  if  the 
rock  strata  is  poor  as  open  seams 
will  allow  the  high  static  pressure 
beyond  the  wave  to  be  transmitted 
back  under  the  protecting  apron 
causing  an  uplift.  This  uplift  must 
be  given  attention  even  -when  the 
apron  is  carried  out  to  the  desired 


eo   40 


y 



-.. 

», 

/ 

\ 

1 

r 

^ 

s 

\, 

1 

J 

/ 

\ 

\ 

/ 

\ 

1  s 

\i 

\ 

i 

i 

g 

^ 

\ 

1 

i 

-  "f - 
8 

Drc 

^hel 

102 

or 

fff  h 

)be  vy 

afer 

h 

1 

0  cu.  in.  per 
full  load 

sec. 
on 

1 
1 

1^^ 

tur 

bine 

I 

j 

/ 

/  Normal  low  m 

/       1         1 

ttr  head  El  280 

\         I 

,/ 

i 

'       3 

4 

5 

6 

1 

8 

/Voter  Mr  Spillvwiy  in  Inches ;-  Model  (clt\fe)      ^30  ^  16 


h  •  Water  Over  River  Bed   in  Inches 


PKKFMRMAN'CE  CURVK 
FOK  MOUEL  2 


0        2'       4        6        8        10       12        14      li 
Water  Over  Spillway  in  Feeti-  Full  Size  (dtVIo) 

KIG.  4.     }1I:AI)  CURVK 
FOK  MODKL  1 


h»  Water  over  River  D«d  in  Inches,  Model 
0      5     l015Mre30    3?40 
h"  Water  over  River  Bed  in  teet,  Full  Si28 

,  5.  PRRFORMANCK  CURVK 
FOR  MODKI>  1 


with  backwater  50%  of  the  total  head  and  an  increase  of 
5  in.  is  rccordcfl. 

Denigv  of  Draft-Tube  Orifice  —  Several  shapes  of  draft 
tube  orifices  were  teste*],  the  one  shown  in  Fig.  6  leaves 
very  little  to  bo  improve<l  upon  for  getting  a  maximum 
height  of  standing  wave  and  a  maximum  head  on  turbine. 
This  design  can  be  modified  to  give  a  greater  head  on 
turbine  but  does  so  at  a  gacrifice  in  height  of  standing 
wave. 

The  location  of  point  X  is  of  great  importance  as  it 
controls  the  increase  in  head  on  turbine  and  its  relation 
to  the  elevation  and  angle  of  discharife  of  the  spillway 
apron  must  be  very  exact  or  a  poor  performance  will 
result,  also  consideration  for  the  turbine  "runoff"  during 
the  period  when  the  suppressor  is  not  in  action  must 
be  kept  in  mind. 

The  length  of  tangent  t  must  be  such  that  it  will  direct 
the  spillway  water  well  along  the  line  ah  and  should  be 
at  least  5  ft.  for  heads  up  to  25   ft.  and  7  to   10  ft.  for 


point  and  provision  made  for  its  secure  anchor. 

Dividing  Walli — Each  unit  must  be  provided  with  divid- 
ing walls  to  pe-mit  the  water  from  coming  in  on  the  side 
and  to-  allow  any  one  unit  to  operate  independently. 

The  correct  height  and  length  of  these  walls  is  deter- 
mined by  the  backwater  and  discharge  curves  of  the  river 
at  the  location  of  the  power  house.  .Section  A-A,  Fig.  6, 
shows  the  condition  for  the  installation  of  four  units.  The 
three  intermediate  walls  are  at  an  elevation  shown  by  the 
backwater  curve  when  the  required  amount  of  water  to 
operate  four  turbines  and  three  suppressors  is  passing 
that  point.  When  the  fourth  .suppressor  is  brought  into 
action  the  condition  is  as  shown  by  the  dotterl  line  in 
unit  No.  2  and  these  walls  simply  .irt  as  a  guide  to  hold 
better  conditions  at  the  point  of  wave  and  prevent  surging. 

The  two  outer  walls  are  designed  for  extreme  flood  con- 
ditions, as  any  water  passing  over  the  walls  into  the 
iiuppressor  sheet  will  cause  a  loss  in  head  on  the  turbine 
and  in  height  of  standing  wave;  however,  if  there  should 
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Sectional   Elevation 
FIG.   6.     TYPICAL,  LAYOUT  OF  DRAFT-TUBE  ORIFICE 

be  spillway  gates  on  both  sides  of  the  power  house  section 
equal  to  the  width  of  two  units  it  need  not  be  at  the 
maximum  high  water  elevation  but  at  the  stage  shown 
by  the  combined  discharge  passing  the  power  house  and 
side  spillway.  This  is  due  to  the  fact  that  although  a 
perfect  standing  wave  is  not  formed  at  the  toe  of  the  side 
spillways  a  lower  elevation  is  created  than  will  be  farther 
downstream  where  the  true  backwater  elevation  is 
measured. 


Application  of  Backwater  Suppressor 
to  the  Coosa  River  Plant 

Further  extracts  from  the  lyrecrding  paper  hy  John  A.  Sirnit, 
ontHning  the  design  of  the  Mitchell  plant  of  the  Alabama  Power 
Co.,  !»  which  the   Thurlow  backwater  suppressor  is  iised. 

BEING  satisfied  that  the  backwater  suppressor  will 
perform  as  indicated  by  the  tests,  the  next  logical 
question  would  be:  will  the  suppressor  type  power  plant 
cost  more  to  build  than  the  conventional  type  of  equal 
capabOities,  and  if  so,  how  much  more.  If  the  cost  is 
higher  than  a  plant  of  conventional  design  with  an  equal 
output,  or  even  if  the  cost  were  the  same  in  both  cases, 
the  conventional  type  of  power  plant  would  be  preferred, 
because  in  a  new  and  untried  design  there  always  will  be 
found  things  that  may  not  work  out  as  predicted,  while 
the  conventional  type  plant  has  proved  its  worth. 

The  estimates  for  the  Mitchell  plant,  however,  showed 
that  not  only  the  cost  of  the  suppressor  type  plant  was 
not  higher  than  a  conventional  type  plant  of  equal  output 
but  it  showed  even  lower  cost  for  the  same  number  of 
units  in  each  case,  which  of  course  meant  that  lor  given 
output  the  suppressor  type  plant  was  considerably  lower 
in  cost. 

The  design  finally  evolved  shows  several  radical  changes 
and  represents  an  entire  departure  from  the  established 
conventional  design  of  hydro-electric  power  plants.  Fig. 
1  shows  the  general  plan  of  this  particular  development 
and  Fig.  2  the  cross  section  through  the  power  house 
section.  The  salient  points  of  interest,  especially  those 
departing  from  time  honored  practice,  are  many,  but  only 
the  more  important  ones  shall  be  outlined. 

The  principal  and  most  outstanding  feature  in  this  plant 
is  the  location  of  the  power  units  on  separate  foundations 
in  river  on  the  upstream  side  of  the  dam.  Although  this 
is  not  necessarily  the  only  possible  way  to  build  the  power 
house,  in  this  pai-ticular  instance  it  was  the  most  econom- 
ical. The  river  at  this  point  being  comparatively  narrow, 
the  entire  length  of  the  dam  was  required  for  spillway, 
and  since  the  prime  requisite  of  this  type  of  plant  is 
that  the  draft  tube  discharge  directly  under  the  spillway 
section,  the  units  were  so  located  ■  that  they  would  not 
obstruct  any  part  of  the  spillway  section. 


The  individual  and  separate  power  house  units  offer  the 
added  advantage  that  trash  racks  do  not  present  a  solid 
front,  which  helps  materially  in  cleaning  them  and  affords 
an  easy  and  convenient  way  of  diverting  the  trash  past 
the  power  house  and  over  the  spillway. 

The  usual  power  house  building  is  entirely  eliminated; 
the  generator  room  is  covered  with  a  low  roof,  which  is 
designed  in  two  sections,  joined  on  the  tranverse  line, 
mounted  on  rollers;  each  section  moving  in  opposite  direc- 
tion. In  normal  operation  the  generator  room  is  completely 
protected  from  weather,  but  if  access  is  required  for  han- 
dling only  part  of  the  machinery,  this  roof  can  be  opened 
and  all  parts  are  handled  through  that  opening  with  the 
crane. 

A  single  gantry  crane  with  full  travel  over  the  entire 
length  of  power  house  section  is  so  designed  that  every- 
thing, with  exception  of  spillway  gates,  can  be  handled 
with  this  crane,  and  is  equipped  with  one  125-ton  and  one 
20-ton  hook,  the  former  for  handling  heavy  machinery 
and  the  latter  for  raising  and  lowering  penstock  gates, 
handling  racks,  stop  logs  and  all  other  lighter  parts. 

The  entire  operating  floor  is  on  one  floor  level:  gener- 
ators, governors,  switchboard,  low  tension  switches,  bus 
galleries  and  offices,  and  are  easily  reached  without  climb- 
ing of  stairs  or  bidders.  This  materially  adds  to  the  con- 
venience of  operators  and  makes  the  supervision  and 
inspection  of  the  plant  more  effective.  It  should  be 
mentioned  that  this  feature  of  providing  easy  accessibility 
to  all  important  parts  of  the  station  is  very  frequently 
lost  sight  of  by  the  designer  and  the  lack  of  these  con- 
veniences have  been  the  cause  of  inefficient  operation  or 
even  breakdowns  due  to  the  fact  that  operators  have 
neglected  the  equipment  in  lesser  or  greater  degree. 

The  generators  are  so  installed  that  the  hot  air  from 
the  generator  is  discharged  into  a  separate  compartment 
under  the  main  floor  and  is  expelled  into  the  atmosphere 
through  side  openings  of  that  room  in  summer  time,  thereby 
keeping  the  generator  room  reasonably  cool.  In  winter, 
however,  when  heat  in  the  rooms  is  desired  the  outside 
openings  can  be  closed  and  registers  in  the  floor  of  gener- 
ator room  opened  letting  the  warm  air  into  the  room. 

The  penstock  does  not  represent  a  true  scroll  casing  but 
rather  a  combination  of  sci'oll  effect  and  open  flume.  The 
water  velocities  in  the  penstock  being  low,  approximately 
4  ft.  per  second,  this  combination  afforded  a  better  design. 

The  location  of  power  house  units  on  the  upstream  face 
of  the  dam  lengthened  the  discharge  tunnel  to  about  120  ft. 
in  length  from  the  center  line  of  the  unit.  Although  the 
velocity  of  the  discharge  is  only  4  ft.  per  sec,  the  effect 
of  this  long  column  of  moving  water  had  to  be  carefully 
investigated  and  offered  a  problem  for  study.  This  problem 
was  solved  satisfactorily  by  increasing  the  governor  action 
to  3J  sec.  and  setting  the  turbine  to  the  lowest  practical 
level.     At   this  point   it  shall   be   emphasized   that   turbine 
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settings  always  shall  be  as  low  as  possible,  especially  where 
improved  draft  tubes  are  employed.  Many  of  the  troubles 
in  existing  power  plants,  such  as  pitting  of  runners,  exces- 
sive vibration,  etc.,  can  be  directly  traced  to  high  wheel 
settings  particularly  with  high  specific  speed  runners. 

Twenty-six  spillway  gates  of  the  Tainter  type  are 
provided,  each  15  ft.  high  and  30  ft.  wide;  these  gates  are 
capable    of   passing   the   maximum    flood    water   known   to 


Concrete  Drain  Tile  in  Alkaline  Soil 

Limits  to  the  use  of  concrete  tile  in  alkaline  soil  are 
indicated  by  a  report  of  investigations  made  in  south- 
western Minnesota  by  the  State  Department  of  Drainage 
and  Waters  in  co-operation  with  the  U.  S.  Department 
of  Agriculture.  This  report  was  made  by  Dalcon  G. 
Miller,  senior  drainage  engineer,  under  the  direction 
of  S.  H.  McCrory,  chief  of  division  of  agricultural  en- 
gineering, U.  S.  Department  of  Agriculture.  An 
abstract  of  the  findings  of  the  report  is  given  below. 

The  real  trouble  is  in  extreme  conditions  of  the  soil  in 
contact  with  the  tile  rather  than  the  salt  content  of  water 
flowing  in  the  tile.  The  danger  limit  of  the  soil  water 
is  about  3,000  parts  per  million  when  the  salts  consist 
almost  wholly  of  the  sulphates  of  magnesium,  sodium  and 
calcium,  with  the  first  two  near  66  to  75  per  cent  of  the 
total.  The  most  pronounced  failures  have  occurred  where 
the  total  salt  content  has  exceeded  4,500  parts.  It  has  been 
concluded  that  the  sulphates  are  in  a  large  measure 
directly  responsible  for  the  failure. 


Outstanding  Ff.atures 
OF  Plant 

Power  units  on  separate  founda- 

liim.s  upstream  of  dam. 
Power  house  building  eliminated ; 

roof  over  units  instead. 
Outdoor    gantry    cranes    control 

entire  plant, 
liackwater  suppressor  takes  carte 

of  flood  conditions. 


FIG.  2.     SECTIOX  THKOUGH  POWER  HOUSE 


have  existed  in  the  past.  There  are  also  6  bays,  20  on 
the  east  and  4  on  the  west  end  of  the  dam,  which  are 
designated  as  emergency  spillway  openings.  The  crest  of 
these  opening.s  is  level  with  the  top  of  the  spillway  gates 
and  their  function  is  to  provide  additional  spillway  capacity 
in  case  of  unprecedented  floods  when  water  would  rise 
above  normal  pool  level. 


Federal  Land  Purchases  To  Protect  Navigation 

Purchases  of  land  by  the  National  Forest  Reservation 
Commission  for  the  protection  of  navigable  streams 
totaled  1,602.906  acres  to  June  30,  1921,  at  an  average 
cost  of  $5.31  per  acre  and  at  a  total  cost  of  $8,505,755, 
according  to  the  latest  annual  report  of  the  commission 
to  the  .secretary  of  war  ("Senate  Document  90).  The 
distribution  of  this  land  by  states  and  other  related 
figures  are  given  in  the  accompanying  table. 

PURCHASE  AREA.".  AREA."  AITROVED  AND  AREAS  ACQUIRED  FOR 

BY     NATIONAL     FOREST     CON.SERVATION     COMMISSION     TO 

JUNE   30.    1921. 

To1«I  Approved  For  Piirchue  AoquifBd 
Purch««» 
Area 

Acm  Arrm       Prire  V»Iii<-  Actm       Priw  ,.V«l"i» 

M*. 121,501  J2,320  15  52  II70.2HO  12.M5  15  51  «  7?  018 

N.H 82«.6ri  4n.67«  6  56  2.712.159  3S3.II0     6  70  2Mi.*M 

Md 80.259  

V». 1.032.154  445.208  3  69  1.641.563  350.361     3.54  l.24l.6;2 

W.  V«....        845.365  128.253  3.17  403.307  99.110     3.31  327.(.; 

N  r.  .         2.143.235  354,400  6   17  2.064.769  301.706     6  17  I.»*2  97" 

B  C.   .              151,866  18,454  5  43  100.210  18,454      5  43  "OO  JIO 

0»    558.247  152,763  6  66  1,018,087  134.094      6  64  ;9n799 

AI«  .                  196.520  68,995  4  60  317,600  47.127     4   59  ,  {[''■^.l'' 

T.nn 1,134,991  265.146  4  86  1,288,009  213,424.4  89  1,043.182 

Ark..             1,469.90*  48.295  3.55  171.511  23.377     3  44  80.469 

ToUl     8,562,657     1,907,512  »5. 19  19,895.496  11.602.906  15  31  18,505.755 

•  Artrntt'*  »nd  porrewpondine  vntit**  havr  ht^m  chsne^'l  !'>  ♦li''  J?**"'^  *'il'*' 
which  mny  cjnin/'  •onu-  uliijhl  diMT<"piinri<»  In  iho  cflrrmponrJin*  gr«nd  IMaU  when 
o^rmpftred  with  additions  nl  thp  ficiim  ll^mve  thTn 


Characteristic  failures  are  by  disintegration  beginning 
with  a  checking  and  cracking  of  the  exterior  surface  of  the 
tile  wall,  followed  by  an  increase  in  volume.  Finally  all 
binding  principles  of  the  cement  disappear  and  the  mass 
resembles  a  freshly-mixed  batch  of  lime-mortar  concrete. 
Of  the  exact  chemical  processes  much  remains  to  be  learned, 
but  the  final  result  in  extreme  cases  is  a  loss  of  most  of  the 
cement.  There  is  no  known  solution  for  the  problem  but 
betterment  in  quality  of  the  tile  will  minimize  the  difliculty 
in  that  the  danger  limit  of  the  sulphate  waters  can  be 
raised  considerably.  Until  it  is  possible  to  make  concrete 
that  will  definitely  resist  all  action  of  sulphate  waters,  con- 
crete tile  should  not  be  considered  where  soil  analyses 
indicate  sulphates  in  more  than  nominal  quantities. 

Except  where  disintegration  has  resulted  from  the  action 
of  suli)hatcs.  concrete  tile  are  giving  satisfactory  service 
throughout  the  area  covered  by  the  investigation.  Physical 
tests  indicate  that  the  general  quality  of  concrete  tile  manu- 
factured in  southwestern  Minnesota  during  1010  and  1920 
was  high  enough  to  meet  the  requirements  of  the  drain-tile 
specifications  of  the  American  Society  for  Testing  Materials. 
Tile  manufactured  previous  to  1010  wa.'?  somewhat  inferior 
in  quality  to  that  now  being  made. 

To  secure  better  concrete  tile  the  following  suggestions 
are  made:  (1)  Use  only  properly  graded  clean  sand  that 
18  free  from  organic  matter;  (2)  more  coarse  aggregate; 
(3)  more  attention  to  the  consistency  of  the  mix,  which 
means  a  wetter  mix  at  nearly  all  the  pl.-ints;  (4)  more  carr 
to  regulate  the  time  of  mixing  so  that  there  is  more  uni- 
formity with  respect  to  different  batches  and  also  to  insure 
that  each  batch  is  thoroughly  mixed;  (^)  curing  the  prod- 
uct before  it  leaves  the  tile  plant,  ,\ttention  is  directed 
to  the  almost  negligible  quantity  of  aggrogate  retained  on 
the  1-in.  screen.  As  this  material  represents  the  only 
course  aggregate  it  is  evident  that  these  tile  should  prop- 
erly bo  called  "mortar  tile"  rather  than  "concrete  tile." 
There  is  no  indication  that  any  of  the  mixing  waters  used 
pre  objectionable. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Th-e  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Slabs  for  Column  Bases  Hard  to  Get 

Sir— Referring  to  your  April  27  issue,  page  684,  the 
article  by  Eugene  W.  Stern  on  "Multiple  Steel  Slabs  for 
Large  Column  Bases":  If  our  experience  in  the  last  few- 
years  is  any  criterion,  the  idea  proposed,  while  theoretically 
ideal,  does  not  work  out  to  good  advantage  in  practice. 

For  a  few  years  we  have  used  steel  plates  in  this  manner 
but  invariably  receive  a  protest  from  the  fabricator  be- 
cause of  the  difficulty  he  experiences  in  securing  thick  steel 
plates.  These  steel  base  plates  are  the  first  pieces  to  be 
shipped  and  put  in  place,  and  it  takes  the  longest  to  secure 
them  from  the  mill.  A  great  many  engineers,  on  the 
strength  of  such  a  recommendation  as  shown  in  this  article, 
would  go  ahead  and  design  their  bases  using  heavy  steel 
plates,  and  after  the  plans  were  all  drawn  up,  contracts 
let,  and  details  made,  would  run  up  against  the  difficulty 
of  getting  these  heavy  steel  plates  in  time  to  avoid  delay 
in  erection.  We  had  just  this  difficulty  on  a  building  we 
put  up  last  year  at  one  of  our  plants.  The  order  for  the 
steel  slabs  wis  the  first  to  be  placed,  the  mill  order  for  the 
first-tier  columns  being  placed  a  week  or  so  later.  The 
columns  were  received  from  the  mill,  fabricated  and  shipped 
before  the  steel  slabs  were  received  by  the  fabricator.  We 
were  delayed  at  least  three  weeks  in  starting  to  erect  our 
steelwork,  waiting  for  the  steel  slabs. 

Hereafter  we  are  going  to  use  either  cast-steel  slabs  or 
the  usual  cast-iron  bases.  N.  H.  McKenzie, 

Engineering  Department, 

Chicago,  May  11.  Corn  Products  Refining  Company. 


In  Favor  of  1 :  50,000  Scale  for  Maps 

Sir The  letter  of  F.  A.  Noetzli  in  your  issue  of  May  11, 

p.  801,  expresses  a  point  of  view  which  should  receive 
greater  publicity  at  a  time  when  there  appears  to  be  a 
popular  feeling  that  the  scale  of  the  topographic  maps  of 
the  U.  S.  Geological  Survey  should  be  changed  from 
1 :  62,500  to  1 :  63,360.  One  has  but  to  compare  the  present 
use  of  the  metric  system  in  America  with  that  of  ten  years 
ago  to  realize  that  we  are  gradually  adopting  that  system, 
and  that  it  is  hardly  reasonable  now  to  go  to  large  expense 
and  the  inconvenience  of  being  afflicted  with  two  scales 
for  the  same  type  of  map,  only  to  go  through  the  same 
inconvenience  and  expense  a  few  years  later  when  the  dis- 
advantage of  the  63,360  scale  becomes  more  apparent. 

Mr.  Noetzli  suggests  a  scale  of  either  1 :  .50,000  or 
1:  100,000.  The  latter  is  too  small  a  scale  for -this  type  of 
map,  but  there  appears  to  be  every  reason  for  the  adop- 
tion of  1:  50,000  and  every  reason  for  caution  in  the  use 
of  any  scale  with  a  more  intricate  relationship  between 
distance  on  the  map  and  distance  on  the  ground. 

The  scale  of  1 :  62,500  has  few  reasons  for  existence  out- 
side of  the  fact  that  the  majority  of  our  maps  are  already 
drawn  to  that  scale.  The  scale  of  1 :  63,360  has  the  apparent 
advantage  at  the  present  time  of  giving  us  an  exact  rela- 
tionship of  1  in.  =  1  mile.  The  increased  accuracy  of  the 
inch-to-the-mile  scale  over  that  now  in  use  is  too  small  to 
warrant  the  expense  and  inconvenience  of  the  change,  the 
difference  between  the  two  scales  being  only  0.014  in.  in 
1  mile  or  about  0.1  in.  in  10  miles.  For  general  use  this 
difference  is  immaterial. 

The  scale  of  1 :  50,000,  which  is  uniformly  in  use  in  con- 
tinental Europe,  has  much  to  commend  it.  It  is  admirably 
adapted  to  the  metric  system  and  will  be  continually 
increasing  in  value  as  the  metric  system  becomes  more  gen- 
erally used.  It  will  give  us  a  slightly  larger  scale  for  our 
maps,  which  is  desirable.  It  fits  admirably  with  the  scale 
of  1 :  500,000  now  being  Used  for  the  .state  maps  and  the 


1:  1,000,000  scale  of  the  map  of  the  world.  Its  relationship 
with  the  scales  1 :  125,000  and  1 :  250,000  already  used  for 
mapping  a  very  considerable  part  of  the  country  is  simple 
and  these  scales  would   not  require  changing. 

A  final  reason  for  the  50,000  scale,  and  an  important  one 
in  view  of  the  fact  that  the  inch  will  continue  to  be  used 
as  a  unit  of  measurement  for  some  time  to  come,  is  the 
relationship  of  1  mile  =  1.267  in.,  or  for  all  practical  pur- 
poses li  in.  In  addition  to  being  the  ideal  metric  scale,  it 
is  nearly  as  convenient  to  use  with  our  present  system  of 
measurements  as  the  scale  proposed. 

Geo.  C.  Danforth, 
Chief  Engineer,  Maine  Water  Power  Commission. 

Augusta,  May  23. 


Skew  Arch  Thrust 


Sir:  Referring  to  the  article  by  Prof.  C.  T.  Morris  en- 
titled "Thrust  of  Skew  Barrel  Arch  Measured  on  Labora- 
tory Model"  in  your  issue  of  April  20,  1922 :  The  Fischer 
method  of  analysis,  which  is  adopted  by  Professor  Morris, 
gives  absurd  results  when  applied  to  a  structure  which  is 
narrow  compared  with  the  length. 

For  example,  assume  a  right  arch  of  70  in.  span,  12  in. 
rise,  3  in.  width  of  roadway,  IJ-in.  crown  thickness,  and 
otherwise  similar  to  the  Morris  experimental  arch.  This 
arch,  or  arch  A,  will  have  a  weight  of  36  lb.  above  the 
skewbacks,  and  analyzed  by  the  usual  methods  the  hori- 
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zontal  thrust  due  to  the  dead  load  of  the  rib  would  be  22.5 
lb.,  and  the  thrust  tangential  to  the  axis  of  the  arch  rib 
would  be  27.5  lb.  Assume  a  second  arch,  B,  with  the  same 
rise,  the  same  width  of  roadway  and  the  same  distance  be- 
tween centers  of  skewbacks  as  for  arch  A,  but  with  the 
abutments  skewed  to  an  angle  of  45  degrees.  This  second 
arch  is  about  equivalent  to  a  vertical  slice  3  in.  wide  cut 
off"  of  one  face  of  the  Morris  arch;  it  will  have  abutments 
4.24  in.  long  and  the  span  on  the  square  will  be  49.5  in., 
measured  from  center  to  center  of  skewbacks.  Arch  B  will 
be  stable;  hence  the  vertical  component  of  the  total  thrust 
tangential  to  the  axis  of  the  arch  rib  falls  within  the 
abutment. 

Now  apply  the  Fischer  theory  to  find  the  magnitude  and 
point  of  application  of  the  resultant  of  the  total  horizon- 
tal thrust,  which  Fischer  assumes  must  be  normal  to  the 
abutment,  and  which  Prof.  Morris  says  will  be  equal  to  the 
thrust  of  a  right  arch  of  equal  (projected)  area.  On  this 
theory  the  total  horizontal  thrust  normal  to  the  abutment 
would  be  16  lb.  for  arch  B,  and  by  the  formula  e  —  (s/2) 
cob  0  the  distance  of  the  resultant  frbm  the  center  of  the 
abutment  is  24.75  in.  The  unit  stresses  at  the  skewbacks 
by  the  formula  p  =  (H/b)  (1  ±  6f/6)  are  p  =  3.774 
(1  =t  35)  =  136  or  — 128,  that  is,  136  lb.  per  square  inch 
compression  at  the  obtuse  corner  of  the  arch  and  128  lb. 
per  square  inch  tension  at  the  acute  corner  of  the  arch. 
.  Stated  a  little  differently,  the  Fischer  formula  gives  a 
horizontal  resultant  of  16  lb.  located  six  abutment  lengths 
away  from  the  center  of  the  abutment,  and  this  16  lb. 
causes  compression  stresses  on  one  portion  of  the  abutment 
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ranging  from  zero  to  136  lb.  per  square  inch  and  aggregat- 
ing a  total  of  148  lb.;  and  on  the  other  portion  of  the  abut- 
ment tension  stresses  ranging  from  zero  to  128  lb.  per 
square  inch  and  aggregating  a  total  of  132  lb. 

In  general  the  stresses  transmitted  to  the  abutments  of 
an  arch  all  result  from  the  application  of  vertical  forces 
within  the  space  bounded  by  vertical  planes  through  the 
arch  faces  and  the  skewbacks.  While  one  may  conceive 
forces  as  called  for  by  the  Fischer  formula  being  applied  at 
the  ends  of  arch  B,  it  is  difficult  to  believe  that  vertical 
forces  aggregating  36  lb.  (the  weight  of  the  arch),  and 
of  necessity  transmitting  their  effect  through  the  arch  rib, 
can  produce  any  such  effect. 

The  resultant  thi'ust  of  an  arch  is  that  force  which  ap- 
pliea  to  the  abutment  would  in  effect  replace  the  arch.  At 
its  point  of  application  any  force  may  be  resolved  into 
components.  With  the  vertical  component  of  the  resultant 
known  to  fall  within  the  abutment,  how  can  the  horizontal 
component  lie  six  abutment  lengths  away?  There  must  be 
a  horizontal  component  along  the  abutment,  as  well  as  the 
one  normal  to  it,  which  latter  is  the  only  one  considered  by 
Dr.  Fischer. 

In  the  Bet  on  mid  Eiseii  article  Dr.  Fischer  states  that  the 
triangles  which  lie  between  the  skew  arch  and  its  circum- 
scribing right  arch  are  to  be  taken  as  "gewichts-  und 
widerstandslos";  that  is  as  without  weight  or  resistance.  In 
an  arch  such  as  the  Morris  arch  the  Fischer  resultant 
thrust  would  have  to  be  transmitted  by  a  medium  incapable 
of  resistance,  which  is  a  manifest  absurdity. 

In  his  article  Professor  Morris  does  not  give  complete  di- 
mensions of  the  experimental  arch,  nor  dimensions  showing 
the  locations  of  the  six  springs  supporting  the  movable 
abutment.  Also,  he  does  not  give  the  stresses  registered 
by  the  springs;  it  is  only  the  changes  in  the  spring  stresses 
caused  by  adding  load  which  are  plotted  on  the  small-scale 
diagrams.  The  author  states  that  after  the  level  sand  fill 
3  in.  deep  over  the  crown  was  placed  "the  abutments  were 
leveled  and  brought  into  proper  position"  and  that  this  was 
called  "zero-load"  condition.  It  is  hoped  that  Professor 
Morris  will  supplement  his  article  by  giving  the  spring 
stresses  which  were  developed  under  zero-load  condition, 
and  further  information  as  to  how  the  proper  position 
of  the  movable  abutment  for  zero  load  was  determined. 
New  York,  May  18,  1922.  Daniel  Royse. 

The  High  Cost  of  Tardy  Engineering 

Sir — As  a  sequel  to  the  article  by  Chas.  P.  Dunn,  in 
Engineering  News-Record,  April  27,  p.  699,  entitled 
"Graphics  Applied  to  Economic  Location  of  Building,"  the 
writer  considers  the  following  discussion  timely. 

Sites  for  industrial  development  are  frequently  purchased 
without  more  than  a  supei-ficial  examination.  Large  sums 
of  money  are  invested  in  these  sites  without  regard  to 
their  adaptability  to  the  construction  requirements  of  the 
project  and  not  until  after  the  purchase  has  been  consum- 
mated are  engineers  employed  to  determine  the  topo- 
graphical, geological,  or  hydrographical  fitness  of  the  site. 

In  many  instances,  this  procedure  is  dictated  by  a  mis- 
conceived policy  of  secrecy.  Such  a  policy  is  a  natural  but 
mistaken  expression  of  the  true  principles  of  economy, 
being  adopted  to  prevent  the  raising  of  prices  and  other 
steps  that  would  increase  cost  to  the  purthasiT.  But  this 
often  results  in  unrea.sonably  excessive  construction  cost. 
Options  may  be  obtained  to  secure  the  purchase  price 
against  increase  pending  proper  investigation  by  an  engi- 
neer. Should  the  site,  as  a  result  of  such  investigation 
prove  unsuitable,  the  option  may  be  surrendered  and  the 
loss  entailed  thereby,  together  with  the  cost  of  the  engi- 
neer's investigation,  will  be  insignificant  as  compared  with 
the  additional  expense  frequently  incurred  because  of  lack 
of  proper  and  timely  information. 

In  one  case,  which  has  come  to  the  personal  attention 
of  the  writer,  a  site  was  purchased  and  construction  of 
the  project  practically  completed  when  conditions  developed 
which  necessitated  the  expenditure  of  sovora!  times  the 
amount  of  money  originally  estimated.  These  conditions 
could,  and  should,  have  been  pre-detcrmincd.  Their  efTect 
could  then  have  been  easily  foreseen  and,  other  require- 
ments being  on  a  par,  a  more  suitable  site  selected. 


In  this  instance,  the  site  lay  on  the  bank  of  a  river  that 
is  widely  respected  for  its  vagaries  of  current  and  other 
peculiarities.  Construction  plans  for  the  project  included 
a  railroad  embankment  located  within  about  100  ft.  of  the 
river  edge.  The  site  had  been  immune  from  erosion, 
according  to  the  best  authorities,  for  a  period  of  more 
than  twenty  years  and  no  consideration  was  given  to  the 
possibility  of  its  recurrence.  Construction  had  hardly  been 
completed,  however,  when  erosion  set  in  necessitating  the 
expenditure  of  more  than  twice  the  cost  of  the  plant  itself. 

While  immediate  steps  were  taken  to  check  this  erosion, 
it  was  not  until  two  years  after  the  plant  had  been  placed 
in  operation  that  borings  were  made  to  determine  geological 
conditions  underlying  the  site.  These  borings  indicated  a 
surface  stratum,  20  to  25  ft.  thick,  of  alluvial  clay. 
Beneath  this,  extending  from  mean  low  water  level  to 
below  the  bottom  of  the  river  bed,  lay  a  stratum  of  sand 
varying  in  thickness  between  60  and  80  feet.  A  conclusion 
is  that  the  superimposed  weight  of  the  railroad  embank- 
ment together  with  erosion,  due  to  sub-surface  currents  in 
the  river,  caused  the  sand  stratum  to  disintegrate  with 
consequent  sloughing  of  the  surface   stratum  of  clay. 

To  offset  the  erosion  it  was  necessary  to  revet  the  entire 
shore  line  of  this  property  with  a  willow  mat  110  x  2,800 
ft.  At  wartime  costs  of  labor  and  material,  it  can  easily 
be  seen  that  the  expenditure  of  many  times  the  actual  cost 
of  a  proper  investigation  by  an  engineer  would  have  been 
justified  in  order  to  pre-determine  the  practicability  of 
this  site. 

Another  case  within  the  personal  knowledge  of  the  writer 
involved  the  purchase  of  an  extensive  and  costly  tract 
fronting  the  same  river  on  its  southern  reaches.  Upon  this 
site  it  was  proposed  to  construct  an  industrial  plant  having, 
as  its  most  important  unit,  a  dock,  or  quay,  extending 
along  the  shore  line  about  1,400  ft  and  projecting  into  the 
river  far  enough  to  pro\'ide  a  suitable  depth  of  channel,  at 
extreme  low-water  stage,  for  ocean-going  vessels.  This 
site  was  inspected,  superficially,  during  a  stage  of  water 
very  nearly  approaching  flood-stage.  Purchase  of  the  prop- 
erty was  consummated  before  any  surveys  were  made  to 
determine  hydrography  of  the  river  bed  or  any  other 
investigation  made  to  determine  sub-surface  conditions. 

Fortunately,  in  this  instance,  before  definite  plans  were 
made  for  construction,  topographic  and  hydrographic 
surveys  were  made.  These  surveys  developed  the  fact  that 
at  a  stage  of  about  5  ft.  above  mean  low  water,  there 
existed  a  reef  which  projected  into  the  river  from  the  bluff 
bank  a  distance  of  about  250  yards.  This  reef  extended 
along  the  entire  river  frontage  of  the  site.  Thus,  proper 
investigation  disproved  an  entirely  favorable  impression, 
created  by  a  superficial  examination.  The  estimates  for 
the  dock  suffered  an  immediate  and  extensive  revision — 
upward.  The  property,  however,  had  already  been  pur- 
chased at  great  cost  and,  to  date,  is  undeveloped. 

These  two  instances,  the  most  outstanding  of  the  writer's 
experience,  cost  a  corporation  hundreds  of  thousands  of 
dollars,  whereas  preliminarj'  investigations,  together  with 
the  cost  of  forfeited  options,  would  have  cost  about  one 
per  cent  of  the  actual  loss  sustained.  Other  engineers  un- 
doubtedly have  knowledge  of  many  similar  instances,  alt 
of  which  demonstrate  the  need  for  consultation  and  employ- 
ment of  engineers  at  the  very  inception  of  any  construction 
project.  It  is  a  field  in  which  they  are  pre-eminently 
serviceable  but  one  in  which  their  services  are  given  but 
little  consideration. 

Mr.  Dunn,  in  the  article  above  referred  to,  develops  his 
"cost  contours,"  in  planning  the  economical  location  of  a 
building,  from  a  topographic  map  prepared  in  advance.  If 
of  proved  economy  in  determining  the  location  of  a  single 
building,  it  follows  that  such  advance  infonnation  is  of 
proportionately  greater  value  in  planning  the  layout  of  an 
extensive  industrial  enterprise,  or  other  project  requiring 
the   economic   grouping  of   a    number  of  buildings. 

In  marked   contrast  to   the   usefulness  of  a   topographic 
map,  soil   borings,   etc.,  which    should   const itule   the   engi- 
neer's  activity   in   the   preliminary   phase   of  a   project,   is 
the  low  cost  at  which  such  information  ran  be  obtained. 
St.  Louis,  Mo..  May  6.  T.  T.  Cre.sswblt.. 
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Warren  Brothers  Co.  Loses 
Paving  Suit 

U.   S.   District   Court   in    Los   Angeles 

Holds  Fresno  Work  Does  Not 

Infringe 

In  the  U.  S.  District  Court  at  Los 
Angeles,  Cal.,  May  29,  Judge  Benja- 
min F.  Bledsoe  handed  down  a  de- 
cision in  favor  of  Fresno  County  and 
Thompson  Bros.,  contractors,  in  an  ac- 
tion instituted  by  Wan-en  Bros.,  Co., 
of  Boston,  charging  infringement  of 
the  Warrenite-Bitulithic  paving  pat- 
ents. The  type  of  paving  laid  by  the 
county  under  specifications  designated 
as  type  A  and  drafted  by  Chris  P. 
Jensen,  county  engineer,  the  court 
ruled,  does  not  infringe  the  Warren 
patent.  By  the  decision  it  is  estimated 
that  Fresno  County,  for  work  already 
completed  or  contemplated,  is  saved 
payment  of  $200,000  in  royalties.  The 
work  on  which  infringement  claims 
were  based  included  half  a  block  of 
roadway  on  Blackstone  Ave. 

The  case  involved  the  validity  of  the 
so-called  Wallace  patents,  under  which 
the  Warren  Co.  has  been  operating 
since  the  expiration  in  1920  of  the 
basic  Bitulithic  patent  No.  727,505. 
(The  status  of  the  Warren  patents 
was  discussed  in  detail  in  an  article  in 
Evgineering  News-Record  of  Dec.  15, 
1921,  p.  969.) 

The  Fresno  case  came  to  trial  Nov. 
8  in  Los  Angeles.  Prior  to  the  ti'ial 
of  that  case  the  Warren  company  had 
filed  suit  against  the  California  Con- 
struction Co.  and  the  Federal  Con- 
struction Co.,  other  contractors  who 
had  used  the  specifications  referred  to. 
The  county  intervened  and  secured  in- 
junctions against  further  proceedings 
in  the  cases  pending  decision  in  the 
Thompson  case. 

The  Court's  Decision 
This  is  the  first  time  that  the  Wal- 
lace  patents  have  been  the   subject  of 
litigation.      In   its   decision,   the   court 
said  in  part: 

"I  am  persuaded  from  all  of  the  facts 
involved,  including  an  inspection  of 
pavement  produced  by  the  defendant, 
that  the  two  courses  of  pavement 
produced  by  them  were  and  are  not 
blended  within  the  meaning  of  the 
term  as  used  in  the  plaintiff's  pat- 
ents. In  my  judgment,  therefore,  there 
is  no  infringement  of  plaintiff's  pat- 
ents shown  by  the  product  of  defend- 
ant. The  specifications  do  not  in- 
fringe the  first  claim  of  the  patents. 

"The  real  .contention  of  plaintiff 
seems  to  be  that  its  patent  is  infringed 
if  an  upper  course  of  pavement  be 
laid  upon  a  lower  course  of  same 
while  the  lower  course  is  in  a  hot 
or  plastic  condition,  irrespective  of 
whether  it  is  rolled  immediately  or 
not.  In  view  of  prior  art  the  court 
cannot  conclude  that  the  plaintiff  is 
entitled  to  have  its  patents  thus  con- 
strued because  patent  No.  727,505  is- 
sued to  Warren  in  1903  and  which  ex- 
pired .before  the  defendant's  structure 
was  produced,  indicated  the  laying  of 
a  bituminous  composition  of  any  de- 
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Highway  Bill  Deadlock  Broken 

( Washington  Coi-rcspondence) 

The  deadlock  on  the  highway  bill 
finally  was  broken  on  June  3  when  con- 
ferees for  the  Senate  and  for  the  House 
of  Representatives  coiripromised  their 
differences  in  regard  to  that  legislation. 
The  Senate  conferees  agreed  to  accept 
an  authorization  for  an  appropriation 
rather  than  a  direct  appropriation  of 
funds,  while  the  House  conferees,  in 
turn,  agreed  to  an  increase  in  the  limit 
of  cost  per  mile. 

As  agreed  to  in  conference  the  ex- 
penditure of  $50,000,000  for  federal-aid 
highways  was  authorized  for  the  fiscal 
year  which  will  end  June  30,  1923; 
$65,000,000  for  the  fiscal  year  which 
will  end  June  30,  1924  and  $75,000,000 
for  the  fiscal  year  ending  June  30,  1925. 

Federal  aid  is  limited  to  $16,250  per 
mile  during  the  fiscal  year  to  end  June 
30,  1923  and  to  $15,000  thereafter. 

Under  the  agreement  reached  in  con- 
ference, $6,500,000  is  authorized  for 
forest  roads  and  trails  during  both  the 
fiscal  years  of  1924  and  of  1925,  in- 
stead of  1924  only,  as  is  provided  in 
the  House  bill.  The  House  provision 
relating  to  the  re-al'otment  of  funds 
in  the  event  that  approved  projects  are 
not  put  under  contract  within  one  year 
from  date  of  approval. 

Cement  Case  Retrial  Soon 

Following  a  conference  in  Washing- 
ton June  6  between  Attorney  General 
Daugherty  and  Col.  William  Hayward, 
U.  S.  Attorney  for  the  Southern  Dis- 
trict of  New  York,  a  retrial  of  the 
criminal  case  against  the  cement  man- 
ufacturers of  the  eastern  district  was 
decided  on  as  soon  as  a  presiding  judge 
can  be  assigned.  The  first  trial  ended 
in  a  jury  disagreement  {Engineering 
Nervs-Record,  June  1,  p.  925).  De- 
cision was  also  reached  to  begin  the 
trial  of  the  Midwest  group  of  cement 
makers  on  June  15. 

Labor  Board  Orders  Wage  Cut 
for  Railroad  Shopmen 

A  wage  cut  of  7  cents  per  hour  for 
railroad  mechanics  and  9  cents  for 
freight  carmen,  effective  July  1,  has 
been  ordered  by  the  U.  S.  Railroad 
Labor  Board.  This  cut  will  affect 
about  400,000  employees  and  will  save 
approximately  $60,000,000  annually. 
The  combined  savings  effected  by  this 
action  and  that  reducing  maintenance- 
of-way  employees'  wages  announced 
last  week  will,  it  is  estimated,  amount 
to  about  $110,000,000— nearly  half  of 
the  loss  of  revenue  expected  to  result 
from  the  recently-announced  freight- 
rate  reduction.  The  three  labor  mem- 
bers of  the  board  dissented  from  the 
majority  decision. 

sired  nature  upon  an  under  course  and 
the  rolling  of  this  while  yet  soft.  This 
■contributes  to  the  art,  in  the  judgment 
of  the  court,  and  negatives  now  the 
broad  claim  which  the  plaintiff  seeks 
to  have  injected  into  his  patent.  The 
usual  decree  of  dismissal  will  be 
entered." 


Public  Service  Is  Keynote 
of  A.A.E.  Convention 

{Engineering  Netos-Record  Utaff  Report) 
Public  service  in  politics,  in  educa- 
tion through  publicity,  and  in  the  per- 
fection of  machinery,  was  the  keynote 
of  the  eighth  annual  convention  of  the 
American  Association  of  Engineers 
held  June  5-7  in  Salt  Lake  City,  Utah. 
Compensation  received  little  attention 
compared  with  the  foregoing  consider- 
ations. An  extended  employment  serv- 
ice, however,  was  authorized. 

The  newly  elected  officers  are:  Pres- 
ident, A.  N.  Johnson;  vice-presidents, 
G.  E.  Taylor  and  A.  M.  Knowles; 
directors,  District  3,  B.  W.  Matteson; 
District  8,  W.  S.  Boyle;  District  9, 
W.  M.  Peyton;  District  11,  C.  A.  Poole; 
District  12,  F.  C.  Shepherd.  Of  the 
11,451  qualified  voters  in  the  Associa- 
tion 47.6  per  cent  returned  ballots,  the 
same  percentage  as  voted  last  year. 

Shirley  Becomes  Chairman  of 
Virginia  Highway  Commission 

Governor  Trinkle  of  Virginia  has 
announced  the  appointment,  effective 
July  1,  of  Henry  G.  Shirley  as  chairman 
of  the  new  state  highway  commission 
created  by  the  last  session  of  the  general 
assembly.  Mr.  Shirley  is  at  present 
county  engineer  of  Baltimore  County, 
Maryland,  and  was  formerly  state  high- 
way engineer  of  Maryland.  He  is  a 
native  of  West  Virginia  and  a  graduate 
of  the  Virginia  Military  Institute.  His 
early  engineering  work  was  in  the  rail- 
way field  where  he  served  with  the  New 
York  Central  and  the  Baltimore  &  Ohio 
Railroads.  During  the  Spanish  war 
he  enlisted  in  the  Third  Volunteer 
Regiment  of  Engineers  at  Jefferson 
Barracks,  Missouri,  and  went  with  that 
unit  to  Tampa,  where  he  was  detached 
for  special  service. 

Mr.  Shirley  became  state  highway 
engineer  of  Maryland  in  1912,  succeed- 
ing Major  W.  W.  Crosby,  and  during 
his  term  of  office  the  bulk  of  that 
state's  road  system  was  constructed. 
In  1917  and  1918  he  represented  the 
American  Association  of  State  High- 
wav  Officials  on  the  Highway  Transport 
Committee  of  the  Council  of  National 
Defense  and  later  became  secretary  of 
the  Federal  Highway  Council,  with 
headquarters  in  Washington,  D.  C. 
When  that  organization  suspended  its 
activities  Mr.  Shirley  received  the  ap- 
pointment as  engineer  of  Baltimore 
County.  Last  fall  he  was  selected  by 
George  C.  Diehl,  president  of  the 
American  Automobile  Association,  as 
chairman  of  that  organization's  Good 
Roads  Board. 

Mr.  Shirley  for  years  has  been  a  lead- 
ing figure  in  the  highway  field  and  was 
the  first  president  of  the  American  As- 
sociation of  State  Highway  Officials. 
During  the  hearings  on  the  Federal 
highway  bill  in  1921  Mr.  Shirley  con- 
tributed from  his  ex-perience  a  large 
volume  of  testimony  to  the  Senate  and 
House  committees  on  roads.  In  his 
new  post  as  chairman  of  the  Virgima 
State  Highway  Commission  he  will  re- 
ceive a  salary  of  $12,500. 
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Canada  Appropriates  $90,170,000 
for  Government  Railways 

The  Canadian  Parliament  has  appro- 
priated $90,170,000  for  the  government 
railways,  the  principal  items  being  as 
follows: 

$42,800,000  to  the  Canadian  Northern 
System  to  meet  operating  deficits;  to 
pay  for  property,  materials  and  sup- 
plies; to  meet  interest  and  sinking 
funds,  and  maturing  or  matured  loans; 
for  construction  and  betterments  and 
co-ordination  of  lines  and  facilities. 

$25,750,000  to  the  Grand  Trunk  Ry. 
system  for  like  purposes. 

$15,900,000  to  the  Grand  Trunk  Pacific 
Ry.  for  like  purposes. 

$2,800,000  to  be  advanced  for  the  pur- 
chase or  repair  of  equipment  for  the 
Canadian  Northern  and  Grand  Trunk 
Pacific. 

$2,700,000  for  construction  and  better- 
ments on  the  Intercolonial  &  Prince 
Edward  Island  Ry.  and  the  National 
Transcontinental   Ry. 

$150,000  toward  the  acquisition  of  the 
Buctouche  &  Moncton  Ry.  and  the 
Caraquet  &  Gulf  Shore  Ry.  as  branch 
lines  for  the  Intercolonial. 

An  appropriation  of  $221,6.35  was 
voted  for  the  Board  of  Railway  Com- 
missioners. 

Plans  Complete  for  Engineering 
Education  Convention 

Elaborate  plans  are  being  made  by 
those  who  have  the  entertainment  in 
charge  for  the  annual  convention  of 
the  Society  for  the  Promotion  of  En- 
gineering Education,  to  be  held  at  the 
University  of  Illinois  June  20-23.  Par- 
ticular attention  in  the  convention  dis- 
cussions will  be  paid  the  study  of  Eng- 
lish in  engineering  courses,  physics, 
graduate  work,  committee  reports  and 
the  broader  aspects  of  engineering 
education. 

The  annual  dinner  will  be  held  June 
21,  and  a  smoker  June  22.  The  Col- 
lege of  Engineering  will  hold  "open 
house."  Trips  to  nearby  engineering 
projects  or  other  points  of  interest 
have  also  been  provided. 


Certificate  in  Public  Health  to 
Be  Granted  by  M.  I.  T. 

A  certificate  in  public  health,  similar 
to  that  heretofore  granted  by  the 
School  of  Public  Health  of  Hai-vard 
University  and  the  Massachusetts  In- 
stitute of  Technology  jointly,  will  here- 
after be  granted  by  the  Institute.  Can- 
didates for  this  M.  I.  T.  certificate  will 
be  permitted  to  take  courses  in  the 
School  of  Public  Health  of  Harvard 
University,  thus  continuing  the  co- 
operation that  has  heretofore  existed 
bet^veen  Harvard  and  M.  I.  T.  in  this 
respect,  although  each  institution  will 
maintain  an  independent  organization 
for  public-health  instruction. 


Ground  Broken  at  Jersey  End 
of  Hudson  Vehicle  Tunnel 

Without  formal  ceremony  ground 
was  broken  May  31  at  the  New  Jer- 
sey end  of  the  Hudson  River  vehicle 
tunnel,  the  291-ft.  twin-tube  project 
for  which  the  contract  was  awarded  to 
Booth  &  Flinn,  L'td.,  New  York  City, 
at  a  cost  of  $19,331,723.  The  accom- 
panying photographs  were  taken  in 
the  Erie  R.  R.  yards  in  Jersey  City  at 
the  site  of  the  two  land  shafts  for  the 
tunnel.  The  action  in  starting  work 
at  the  Jersey  side  comes  after  a  long 
delay  caused  by  controversy  concern- 
ing the  widening  of  Jersey  City  streets 
as  part  of  the  tunnel  project. 


Philadelphia  Bridge  Anchorage 
Contract  Awarded 

Bids  received  by  the  Delaware  River 
Bridge  Joint  Commission  for  the 
anchorages  on  the  Philadelphia  and 
Camden  sides  on  May  31  showed  the 
following  totals: 

For  the  Philadelphia  anchorage,  Key- 
stone State  Construction  Co.  and  Hol- 
brook,  Cabot  &  Rollins,  Corp.,  $928,- 
535;  Frederick  Snare  Corp.,  $958,328; 
Arundel  Corp.  and  Arthur  McMullen 
Co.,  $964,983.60;  H.  P.  Converse  Co., 
$1,038,775;  Underpinning  &  Foundation 
Co.,  and  F.  J.  Boas,  $1,183,868.60; 
Patrick  McGovem,  $1,276,917.50;  Oscar 
Daniels  Co.,  $1,352,625;  Heyman  & 
Goodman  Co.,  $1,019,8.58. 

For  the  Camden  anchorage,  Keystone 
State  Construction  Co.  and  Holbrook, 
Cabot  &  Rollins,  Corp.,  $1,164,920; 
Frederick  Snare  Corp.,  $1,348,670; 
Arundel  Corp.  and  Arthur  McMullen 
Co.,  $1,327,876;  H.  P.  Converse  Co., 
$1,312,725.90;  Underpinning  &  Founda- 
tion Co.,  and  F.  J.  Boas,  $1,644,661.70; 
Patrick  McGovern,  $1,528,885;  Oscar 
Daniels  Co.,  $1,766,6.55;  Spencer,  White 
&  Prentis,  $1,477,585. 

Contracts  were  awarded  on  June  2 
to  the  Keystone  State  Construction.  Co. 
and  Holbrook,  Cabot  &  Rollins  Corp. 
for  both  anchorages.  The  major  item 
in  both  contracts  is  for  the  caisson 
foundations,  for  which  the  successful 
bid  on  the  Philadelphia  anchorage  asked 
$18.50  per  cubic  yard  on  a  total  prop- 
erty of  28,500  cu.yd.,  and  the  bid  on  the 
Camden  anchorage,  a  price  of  $16.50  on 
a  total  of  27,000  cu.yd. 


Atlanta  Retains  Old  City  Charter 

At  a  second  charter  election,  held 
^lay  30,  the  voters  of  Atlanta,  Ga., 
<li  cided  to  retain  their  present  city 
charter,  but  w^ith  amendments,  vesting 
the  powers  of  e.xisting  water  and  other 
boards  in  the  city  council.  A  modified 
city-manager  charter  was  defeated. 
Tht'  earlier  charter  election,  with  out- 
I  lu's  of  the  three  plans  then  voted 
upon,  was  noted  in  Engineering  News- 
Record,  May  25,  p.  886. 
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Industrial  Advertisers  to  Meet 

The  first  annual  Industrial  Advertis- 
ing Conference  is  to  be  held  in  connec- 
tion with  the  eighteenth  annual  conven- 
tion of  the  Associated  Advertising 
Clubs  of  the  World  in  Milwaukee,  Wis., 
June  11-15.  Those  who  have  the  pro- 
gram in  charge  emphasize  the  fact  that 
it  will  be  focused  upon  inter- industrial 
marketing  and  that  this  conference  will 
present  the  first  opportunity  for  this 
phase  of  selling  and  advertising  to  be 
given  proper  attention. 

The  chairman  of  the  conference  is 
Keith  J.  Evans  of  the  Engineering  Ad- 
.yertisers'  Association,  Chicago,  and 
among  the  speakers  and  their  subjects 
are  the  following: 

"Advertising  as  a  Factor  in  Inter- 
industrial  Marketing,"  Max  W.  Babb, 
vice-president,  Allis-Chalnxers  Mfg.  Co., 
Milwaukee,  Wis.;  "What  the  U.  S. 
Department  of  Commerce  is  Doing 
to  Aid  Inter-Industrial  Marketing," 
F.  M.  Feiker,  formerly  Assistant  to 
the  Secretary  of  Conimerce,  Wash- 
ington, D.  C.;  "Cutting  the  Costs 
of  Distribution,"  Hon.  Sydney  An- 
derson, Congressman  from  Minnesota; 
"Advertising  in  its  Relation  to  the 
Four  Points  of  Contact  in  Indus- 
try," Bennett  Chappie,  Director  of 
Publicity,  American  Rolling  Mills, 
Middletown,  Ohio;  "Advertising  the 
Technical  Product  to  the  Non-Technical 
Buyer,"  Charles  H.  Mackintosh,  Presi- 
dent of  the  A.  A.  C.  of  W.  and  sales 
and  advert'sing  counselor  of  the  La- 
Salle  Extension  University;  "Selling  to 
the  Professional  Man  in  Industry," 
J.  C.  McQuiston,  manager,  Dept.  of 
Publicity,  Westinghouse  Electric  & 
Mfg.  Co.,  East  Pittsburgh,  Pa.;  "Ex- 
panding the  Markets  for  Raw  Ma- 
terials," H.  Colin  Campbell,  manager 
of  publicity  bureau,  Portland  Cement 
Association,  Chicago;  "Putting  Ideas 
into  Industrial  Advertising,"  W.  Lee, 
vice-president  of  Frank  D.  Chase,  Inc., 
Chicago;  "The  Outlook  for  Business  in 
the  Industrial  Field,"  Edwin  F.  Gay, 
president  of  the  New  York  Evening 
Post.  

U.  S.  Supreme  Court  Holds  Unions 
Suable  for  Strike  Damages 

In  its  decision  on  the  Coronado  Coal 
case  the  U.  S.  Supreme  Court  has 
held  that  under  Sections  7  and  8  of 
the  Sherman  anti-trust  law,  labor 
unions  are  suable  for  damages  caused 
by  their  strikes  and  that  funds  col- 
lected for  strike  purposes  can  be  as- 
sessed to  pay  such  damages. 

Although  in  the  case  under  consid- 
eration the  decision  of  the  court  was 
favorable  to  the  unions,  this  phase  of 
the  decision  is  regarded  as  a  heavy 
blow  to  union  labor,  which  has  relied 
upon  the  immunity  of  unions,  as  en- 
tities, from  prosecution  or  legal  ac- 
tion, and  upon  the  freedom  of  their 
'unds  from  any  liability  for  the  pay- 
n.ent  of  damages.  In  the  case  at  bar 
the  court  says  that  there  is  nothing 
:n  the  circumstances  to  indicate  that 
*he  labor  organizations  had  in  mind 
•nterferenee  with  interstate  commerce 
or  competition  when  they  entered  into 
their  unlawful  combination  to  stop 
non-union  operation  of  the  mines.  The 
\erdict  in  the  District  Court  against 
the  unions  on  this  ground  was  reversed 
and  the  case  set  back  for  further  pro- 
ceedings in  conformity  with  the  opin- 
ion of  the  Supreme  Court. 


The  Engineer  in 
Public  Life 


CHARLES  H.  SIMPSON 

Elected  to  the  state  legislature  of 
Tennessee  in  November,  1920,  Charles 
H.  Simpson,  of  Nashville,  after  grad- 
uation from  Vanderbilt  University, 
began  his  engineering  work  as  an 
instructor  in  mechanics  in  that  institu- 
tion in  1906,  where 
he  served  for  ten 
years.  He  resigned 
in  1916  to  enter 
the  automobile  in- 
dustry and  organ- 
ized the  Hippo- 
drome Motor  Co. 
"^^^    A.  of     which      he     is 

^^^  ^^^^  '^o\v  vice-president 
^^B^^^^^^k  and  general  man- 
^■ra^^^H  In 

^^^^^H^^^H  a    member 

^^^^^^I^BJ  of  the  Davidson 
County  Highway 
Commission  on  which  he  is  still  serv- 
ing. His  legislative  work  has  included 
bills  for  the  licensing  of  engineers  and 
architects,  the  creation  of  a  state 
department  of  forestry,  tax  levy  for 
a  permanent  fund  for  the  Univer- 
sity of  Tennessee,  and  anti-theft  auto- 
mobile legislation.  Mr.  Simpson  is  41 
years  old  and  is  a  member  of  the  Nash- 
ville Chapter  of  the  American  Associa- 


Twelve  of  21  Municipal  Bond  Sales 
Sales  at  4'/2  to  4.05  Yield 

Of  21  municipal  bond  sales  reported 
by  the  New  York  Times  for  the  week 
ending  May  26,  8  bear  4i  per  cent  in- 
terest or  less  and  12  were  sold  to  yield 
at  the  rate  stated,  7  of  the  12  yielding 
from  4.25  to  4.05.  Three  of  the  issues 
bear  6  per  cent  coupons  but  were  sold 
to  yield  from  5.375  to  4.90. 


tion  of  Engineers. 


Traffic  on  Pittsburgh  Test  Road 
Resumed  June  1 

Traffic  was  resumed  on  the  test  high- 
way at  Pittsburgh,  Cal.,  on  June  1.  As 
in  the  earlier  tests,  one  day  per  week 
is  reserved  for  special  tests  and  two 
streams  of  trucks  carrying  5.4;on  loads 
run  in  opposite  directions  continuously 
8  hours  per  day  for  six  days  of  each 
■week.  The  tests  on  this  road,  described 
in  Engineering  News-Record  Dec.  29, 
1921,  p.  1048,  were  interrupted  for  some 
time,  and  meanwhile  destroyed  portions 
of  the  pavement  amounting  to  almost 
50  per  cent  of  the  total  area  have  been 
replaced  ^vith  new  concrete. 

The  state  highway  commission  has 
supplied  26  tnicks  for  the  contimiation 
of  the  tests  and  the  Bureau  of  Public 
Roads  20.  Another  fifteen  will  be  put 
on  by  the  Bureau  of  Public  Roads  if  it 
is  found,  after  traffic  is  under  way, 
that  this  number  can  be  handled  to  ad- 
vantage. The  speed  is  14  miles  per 
hour  and  loads  are  limited  to  conform 
to  the  state  law,  i.e.,  a  maximum  of  700 
lb.  per  in.  width  of  tire. 


Seattle  Will  Resist  Bascule 
Bridge  Suit 

(Spcci<il   Corrrspondrnce) 

Seattle  has  decided  to  resist  vigor- 
ously the  suit  of  the  Strauss  Bascule 
Bridge  Co.  for  $350,000  for  infringe- 
ment of  patents  in  the  construction  of 
three  city  bridges,  Fremont,  Ballard 
and  University.  The  suit  is  expected 
to  come  to  trial  in  the  Federal  District 
Court  shortly,  and  to  prepare  for  it  the 
corporation  counsel  has  asked  that 
$20,000  be  appropriated  to  enable  the 
city  engineer  to  gather  evidence. 


Approval  Given  Federal  Part 
in  Sesquicentennial 

(Washington  Corirspondence) 

Full  approval  of  federal  participa- 
tion in  the  Philadelphia,  sesquicentennial 
celebration  has  been  voted  by  the  com- 
mittee on  industrial  arts  and  exposi- 
tions. It  has  reported  with  certain 
amiendments  the  Darrow  bill  and  rec- 
onumends  that  it  receive  the  prompt 
approval  of  the   House. 

The  bill  as  amended  specifies  that 
Fairmount  Park  shall  be  the  site  of 
the  exposition  and  that  the  form  of 
federal  participation  is  to  be  deter- 
mined by  the   President. 


Congress  Approves  Port  Author- 
ity Plan  for  New  York  Harbor 

The  House  and  Senate  have  passed 
bills  consenting  to  the  execution  of 
the  comprehensive  plan  prepared  by  the 
Port  of  New  York  Authority  and 
adopted  by  the  legislatures  of  the 
States  of  New  York  and  New  Jersey. 
The  details  of  this  plan,  which  pro- 
vide for  extensive  "  tunnels,  bridges, 
terminals,  and  belt  lines  to  handle  traf- 
fic into  and  through  the  port  of  New 
York,  were  describee  in  Engineering 
News-Record,  Jan.  5,  1922,  p.  26. 


Move  To  Reform  Building 
Inspection  in  Cleveland 

Agitation  has  been  started  by  the 
General  Contractors'  Association  of 
Cleveland  for  a  reform  in  building-law 
administi-ation  that  mil  put  an  end  to 
persistent  violations  of  the  law  and 
widespread  shoddy  building  construc- 
tion which  are  said  to  be  current. 
Skimping  of  various  kinds,  through  de- 
parture from  the  file  plans  is  common. 
Speculative  house  building  is  a  particu- 
lar field  of  the  evil  conditions.  Sound 
construction  and  contracting  conditions 
are  sufl'ering,  it  is  claimed,  and  because 
of  this  and  the  value  to  the  public 
of  sound  building  construction  the 
present  agitation  for  reform  has  been 
begun. 

Several  meetings  have  been  held  at 
which  the  existing  evils  were  fully  dis- 
cussed, and  the  need  for  remedial  ac- 
tion established.  Those  engaged  in 
the  movement  up  to  the  present  are 
chiefly  contractors  who  handle  large 
operations,  but  a  smaller  working  com- 
mittee now  being  organized  is  to  in- 
clude architects  atid  engineers  and  rep- 
resentatives of  commercial  and  finan- 
cial   interests. 

What  means  of  getting  at  the  evil 
building  conditions  are  practicable  re- 
mains to  be  determined,  but  it  is  be- 
lieved that  one  of  the  best  possibilities 
is  a  co-operative  inspection  bureau  to 
supplement  the  municipal  inspection 
and  make  it  possible  to  detect  and  check 
all  violations  of  building  code  provi- 
sions or  departures  from  permit  plans. 
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Would  Extend  Mississippi  River 

Commission's  Jurisdiction 

Legislation  now  is  before  Congress 
providing  for  the  extension  of  the  ju- 
risdiction of  the  Mississippi  River  Com- 
mission to  St.  Paul.  The  recent  floods 
have  emphasized  the  need  for  the  Com- 
mission's having  control  over  the  en- 
tire river.  It  also  is  probable  that 
the  Commission's  jurisdiction  may  be 
widened  to  include  limited  areas  around 
Mississippi  tributaries  and  outlets. 

Bill  Proposes  Federal  Concern 
To  Operate  Muscle  Shoals 

A  bill  seeking  congressional  author- 
ity for  the  establishment  of  the  Federal 
Chemical  Corp.  to  extend  and  operate 
facilities  at  Muscle  Shoals  for  the 
manufacture  of  fertilizer  and  nitrates 
has  been  introduced  into  the  Senate  by 
Senator  Norris  and  refeiTed  to  the 
Committee  on  Agriculture  and  For- 
estry. 

The  Norris  bill  proposes  the  leasing 
from  the  government  of  all  its  rights 
in  and  near  Muscle  Shoals  or  any  prop- 
erty or  rights  which  may  come  under 
government  control  in  consideration  of 
which  the  lessee  is  to  carry  out  an  ex- 
tensive construction  program  for  the 
development  of  power  on  the  Tennessee 
River,  the  maintenance  of  navigation, 
the  extension  of  the  facilities  at  Sluscle 
Shoals  for  the  manufacturing  of 
nitrates  and  refitting  present  facilities 
for  the  manufacture  of  fertilizers,  etc. 
The  projects  specifically  mentioned  to 
be  executed  by  the  lessee  are  (1)  Con- 
struction of  Dam  1  or  a  channel  for 
navigation  from  the  railroad  bridge  be- 
low Muscle  Shoals  to  the  locks  at  Dam 
No.  2;  (2)  completion  and  equipping  of 
Dam  No.  2  ready  to  generate  in  con- 
junction with  Dam  No.  3  not  less  than 
600,000  hp.;  (3)  the  construction  of 
Dam  No.  3;  (4)  construction  of  locks 
or  lifts  to  maintain  navigation  over  the 
dams;  and  (5)  the  reconstruction  and 
extension  of  the  present  nitrate  plants. 
The  estimated  cost  of  these  various 
projects  is  $60,000,000. 

Construction  work  authorized  by  the 
Norris  act  is  to  commence  wthin  sixty 
days  after  the  property  located  at 
Muscle  Shoals  is  acquired.  Within  two 
years  the  hydro-electric  plant  is  to  be 
equipped  and  ready  to  generate  100,000 
hp.,  in  three  years  200,000  hp.  and 
within  five  years  600,000  hp.  The  con- 
struction is  to  be  completed  within 
five  years. 

The  financial  obligations  of  the  com 
pany  are  to  be  met  by  receipts  from  tlic 
sale  of  power  and  the  products  of  the 
nitrate  plant.  Fertilizer  compounds 
produced  by  the  plant  are  to  be  sold  nt 
a  price  and  upon  terms  to  be  fixed  b\ 
governmrnt  director.^. 

The  Federal  Chemical  Corp.  i.s  to 
hold  its  lease  for  50  years.  Business  of 
the  corporation  is  to  be  conducted  by  a 
board  of  seven  directors.  One  each  of 
these  is  to  be  selected  by  the  55ecrc 
taries  of  War,  the  Treasury  and  Agri- 
culture. The  other  four  are  to  be  elected 
bv  stockholders.  The  capital  stock  of 
the  corporation  is  to  be  $.5,000,000 
divided  into  .')0,000  shares  of  a  par 
value  of  $100  a  share.  All  of  this  is 
to  be  subscribed  before  any  execution 
of  a  lease  and  at  least  $1,000,000  is  to 
be  paid  in  within  .30  days  thereafter. 
The  board  is  required  to  make  a  report 
to  Congress  at  the  end  of  each  calcnd.ir 
year  upon  the  activities  of  the  l<ssr •• 


Concreting  of  Hetch  Hetchy  Dam  Progresses 


The  pouring  of  concrete  in  the 
Hetch  Hetchy  Dam  was  resumed  on 
April  21  after  about  a  month's 
inactivity  due  to  failure  of  the 
power  supply.  Since  then  work 
has  been  proceeding  rapidly,  about 
1,500  cu.yd.  per  day  of  two  eight- 
hour  shifts  being  the  usual  nan, 
although  as  much  as  1,950  cu.yd. 
per  day  has  been  poured. 

The  concrete  pedestal  on  which 
the  derrick  stands  some  60  ft. 
above  the  adjoining  concrete  sur- 
face, as  shown  in  the  picture,  was 
built  up  by  a  small  force  working 
with  the  limited  power  available 
while  the  main  power  supply  was 
interrupted.  In  this  way  delay  in- 
cidental to  raising  the  derrick  as 
the  work  advanced  was  avoided. 

The  wooden  tower  from  which 
the  concrete  is  chuted  has  four 
compartments  and  is  350  ft.  high. 


Two  compartments  are  served  by 
each  of  the  two  2-cu.yd.  mixers. 
The  mix  is  1:3:6  and  plums  as 
large  as  can  be  handled  by  skips 
are  used. 

A  horizontal  section  of  the  dam 
at  its  present  height  of  168  ft.  in- 
cludes an  area  of  450,000  sq.ft. 
which  is  greater  than  the  area  in 
any  other  horizontal  section  of  the 
sti-ucture,  hence  the  amount  by 
which  a  given  yardage  of  concrete 
increases  the  height  is  now  the 
least.  The  overall  height  under  the 
present  contract  will  be  344  ft. 
An  article  on  the  foundation  ex- 
cavation for  the  Hetch  Hetchy  dam 
appeared  in  Engineering  News- 
Record  Aug.  11,  1921,  p.  222. 

About  150,000  cu.yd.  had  been 
placed  in  the  dam  by  May  1,  leav- 
ing 220,000  cu.yd.  yet  to  be  poured 
under  the  present  contract. 
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Protest  Against  Law  Requiring 
Ten  Years'  Liability 

A  committee  has  been  formed  of 
representatives  of  the  Corporation  of 
Engineers,  Association  of  Architects 
and  the  Building  Exchange,  Montreal, 
Can.,  to  take  up  the  question  of  having 
repealed  or  amended  the  clause  of  the 
civil  code  which  holds  the  building  con- 
tractor and  the  architect  jointly  re- 
sponsible for  any  structure  built  by 
them  for  a  period  of  ten  years  from 
completion   of  the  building. 

Chicago  Small  Building  Situation 
and  the  Landis  Award 

A  boom  in  the  construction  of  small 
dwellings  and  flats  in  Chicago  is  shown 
by  a  statement  of  the  Citizens  Commit- 
tee to  Enforce  the  Landis  Award,  a 
block-to-block  survey  giving  1,473 
single-family  houses  and  769  two-flat 
buildings  under  way  on  May  1.  It  is 
estimated  that  over  7,000  structures  of 
these  two  classes  will  be  completed  in 
1922,  representing  about  .$70,000,000. 
These  figures  are  exclusive  of  the 
larger  apartment  buildings  (for  which 
several  thousand  permits  have  been 
issued)  and  also  of  the  buildings  in 
suburban  towns  within  easy  transporta- 
tion distance  of  the  business  district. 
Under  these  conditions  a  marked  di'op 
in  rents  is  expected.  Up  to  May  26  the 
Citizens  Committee  had  brought  into 
the  city  about  11,832  open-shop  crafts- 
men to  work  in  the  trades  whose  unions 
have  refused  to  accept  the  Landis 
Award.  New  building  work  brought 
the  Landis  Award  jobs  under  construc- 
tion to  a  total  of  $55,000,000. 


Engineering  Societies 


Columbus  Water-Works  Dam 
Contract  Again  Awarded 

The  re-advertisement  of  the  contract 
for  the  O'Shaughnessy  dam  for  the 
water-works  of  Columbus,  Ohio,  which 
brought  seven  bids  on  May  25,  resulted 
in  the  award  of  the  contract  to  the 
Thonipson-Starrett  Co.,  New  York  City, 
for  $1,165,511,  the  lowest  bid.  All  but 
one  of  the  new  bids  was  below  the 
engineers'  estimate  of  $1,376,700.  The 
bids  other  than  the  successful  one  were: 
Hickey  Brothers,  Columbus,  Ohio,  $1,- 
195,846;  John  F.  Casey  Co.,  Pittsburgh, 
Pa.,  $1,211,136;  Lake  Erie  Construction 
Co.,  Cleveland,  Ohio,  $1,243,000;  E.  H. 
Latham  Co.,  Columbus,  Ohio,  $1,325,733; 
H.  P.  Converse  &  Co.,  Boston,  Mass., 
$1,350,285;  Dravo  Construction  Co., 
Pittsburgh,   Pa.,  $1,434,955. 

The  engineers'  estimate  was  orig- 
inally $1,375,300  and  the  three  corre- 
sponding lowest  bids  on  April  20  were: 
Columbus  Construction  Co.,  $1,001,616; 
Thompson-Starrett  Co.,  $1,115,119  (or 
$50,392  lower  than  its  winning  bid  af- 
ter re-advertisement) ;  J.  F.  Casey  Co., 
$1,173,257.  (For  corresponding  unit 
prices,  see  Construction  News  Section 
of  Eng'meermg  News-Record,  May  18, 
page  255.) 

The  Columbus  Construction  Co.  re- 
fused to  e.xecute  the  contract  awarded 
to  it  under  its  bid  of  April  20  because 
of  alleged  errors  totaling  $73,500  and 
afterwards  secured  an  order  from  the 
county  court  for  the  return  of  the  cer- 
tified check  accompanying  its  bid  (see 
Engineering  News-Record,  May  18  and 
2S,  pp.  845  and  879). 

C.  B.  Hoover  is  engineer  in  charge  of 
the  Columbus  Bureau  of  Water  Works 
Extension,  and  Prof.  Johji  H.  Gregory, 
Baltimore,  Md.,  is  consulting  engineer. 


Calendar 


Annual  Meetings 


CIVIL 

Annual 

N.     H., 


AMERICAN  SOCIETY  OF 
ENGINEERS,  New  York 
Convention,  Portsmouth, 
June  21-22. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION, University  of  Pittsburgh  ; 
Annual  Convention,  University  of 
Illinois,    June    20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia  ; 
Annual  Meeting,  Atlantic  City, 
N.  J.,   June   26-30. 

NEW  ENGLAND  WATER  WORKS 
ASSOCIATION,  Boston  ;  Annual 
Convention,  New  Bedford,  Mass., 
Sept.   12-15. 


The    Western    Society    of    Engineers 

held  its  annual  dinner  on  June  7,  at 
■which  time  the  new  officers  were  pre- 
sented. The  principal  speaker  was  Dr. 
R.  C.  Richards,  until  recently  with  the 
college  of  engineering  at  the  University 
of  Illinois  but  now  president  of  Lehigh 
University. 

The    Engineers'    Club    of    Baltimore, 

at  the  annual  meeting  on  June  1  elected 
the  following  officers:  President,  Doug- 
lass Barnett;  first  vice-president,  Frank 
M.  Bowles;  second  vice-president,  G.  J. 
Requardt;  treasurer,  Henry  Adams; 
directors-at-large,  A.  G.  Decker,  Adrian 
Hughes  and  A.  L.  Penniman. 

The  Engineers  Club,  Seattle,  recently 
entertained  Col.  W.  6.  Atwood,  direc- 
tor of  the  committee  on  marine  piling 
investigations  of  the  National  Re- 
search C^ouncil,  who  delivered  an  illus- 
trated address  on  "The  Teredo  and 
Other  Marine  Borers."  Col.  Atwood 
intends  to  further  the  organization  of  a 
committee  in  Seattle  to  carry  on  in- 
vestigations in  Puget  Sound  waters, 
co-ordinating  these  efforts  with  similar 
investigations  being  conducted  in  New 
York,  Boston,  San  Francisco  and  the 
Gulf  ports. 


Personal  Notes 


H.  Ralph  Hadlow  and  Noel 
H.  Hick  have  formed  an  engineer- 
ing partnership  with  offices  in  Cleve- 
land, Ohio.  They  will  specialize  in  the 
design,  supervision  and  construction  of 
industrial  and  commercial  buildings. 
Mr.  Hick  was  formerly  engineer  in 
charge  of  building  and  Mr.  Hadlow 
vice-president  and  general  manager  for 
the  Watson  Engineering  Co.,  Cleveland, 
Ohio. 

E.  L.  Martin,  engineer  of 
maintenance-of-way  for  the  Missouri, 
Kansas  &  Texas  Ry.,  has  resigned  that 
position  and  has  purchased  aft  interest 
in  the  Hutt  Contracting  Co.  of  Kansas 
City,  Mo.  His  resignation  was  effective 
June  1.  Mr.  Martin  is  vice-president 
of  the  contracting  company.  For  23 
years  he  has  been  identified  with  sev- 


eral railroads  in  the  Southwest  on  im- 
portant engineering  projects. 

William  J.  Knauer,  county 
engineer  of  Chautauqua  County,  N.  Y., 
with  offices  in  Jamestown,  has  resigned 
and  will  engage  in  contracting  work 
with  his  own  organization. 

G.  H.  Stanchfield  has  been 
made  city  engineer  of  Fond  du  Lac, 
Wis.  He  succeeds  R.  B.  Petters 
who  recently  resigned. 

F.  H.  Rood,  formerly  assistant  en- 
gineer of  tests  of  the  Pittsburgh  Test- 
ing Laboratories  has  resigned  to  do 
highway  research  for  the  Advisory 
Board  on  Highway  Research  of  the  Na- 
tional Research  Council.  Mr.  Rood  will 
be  stationed  at  Harrisburg,  Pa. 

H.  G.  D  I  M  s  D  a  L  E,  engineer  of  the 
Lacombe  Northwestern  Ry.,  has  been 
appointed  highways  commissioner  of 
the  province  of  Alberta,  Can.,  under 
the  new  Public  Highways  Act. 

Hal  M.  Scott  and  John  P. 
Bonner  have  opened  an  office  in 
Beckley,  W.  Va.,  for  the  practice  of 
civil  and  mining  engineering. 

H.  O.  Bag  LEY  has  been  made  field 
engineer  for  the  Scott  Brothers  Con- 
struction Co.,  Rome,  N.  Y.,  the  con- 
tractors in  charge  of  the  reconstruction 
of  the  Erie  Canal,  Rochester,  N.  Y.,  to 
fit  it  for  rapid-transit  purposes. 

RoscoE  K.  Earle,  former  city 
engineer  of  Davenport,  Iowa,  has 
opened  offices  in  that  city  for  the  prac- 
tice of  general  civil  and  sanitary  engi- 
neering. He  will  specialize  in  town 
planning,  sewerage,  sewage  disposal, 
water  supply,  ffood  relief,  drainage, 
paving,  surveying,  and  subdivision 
work. 

R.  D.  Orders,  who  has  been 
bridge  inspector  for  the  Department  of 
State  Roads  and  Highways  of  Ken- 
tucky for  severeal  years  past,  recently 
resigned  and  is  now  connected  with  the 
Speed-Parker  Co.,  general  contractors 
of  Louisville.  Mr.  Orders  will  be  in 
charge  of  the  construction  of  the  Gulf 
Beach  Highway  in  Florida,  a  project 
costing  approximately  $450,000. 

Dr.  Tobias  Dantzig,  former 
instructor  of  mathematics  in  Columbia 
and  Johns  Hopkins  Universities  and 
until  recently  research  engineer  of  SKF 
Industries,  Inc.,  New  York  City,  has 
resigned  to  engage  in  scientific  and 
technical  consulting  work.  He  will  spe- 
cialize in  bearing  problems  and  mathe- 
matical research  of  an  engineering 
character. 

John  B.  Hunter,  city  engineer 
of  Denver,  Col.,  has  resigned  after 
forty-three  years  of  continuous  service 
in  the  city's  engineering  department. 
He  began  as  a  chainman  on  a  survey- 
ing crew  and  became  city  engineer  in 
1891.  Ill  health' was  the  cause  of  his 
decision  to  retire.  In  recognition  of  his 
long  service,  the  city  has  made  him  con- 
sulting engineer  at  a  salary  of  $1,200  a 
year.  A.  K.  Vickery,  superintend- 
ent of  parks,  has  been  appointed  his 
successor  and  the  duties  of  the  two  of- 
fices will  be  combined.  Mr.  Vickery's 
engineering  experience  includes  service 
with  the  Colorado  &  Southern  and 
Colorado  Midland  Railroads  and  the 
Colorado  Fuel  &  Iron  Co. 
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BusLNESs  Notes 


Col.  H.  M.  Bush  has  been  named 
district  representative  in  the  Columbus 
district  for  the  Illinois  Engineering  Co. 
He  will  have  offices  in  Columbus,  Ohio. 
Col.  Bush  also  represents  the  Steel 
Fabrication  Corp. 

Hakvey  L.  Miller  who  has 
been  district  sales  agent  in  St.  Louis 
for  the  Youngstown  Sheet  &  Tube  Co., 
Youngstown,  Ohio,  since  1914,  has  be- 
come associated  with  the  Jones  & 
Laughlin  Steel  Co.,  of  Pittsburgh,  as 
St.  Louis  district  sales  agent. 

H.  E.  Marks,  I  n  c,  Pittsburgh, 
Pa.,  a  firm  specializing  in  reinforced- 
g>'psum  roof  and  floor  construction  ma- 
terials, has  opened  a  district  sales  office 
in  Cleveland,  Ohio.  A.  W.  K  R  E  a  m  e  r, 
formerly  of  the  Dravo  Contracting  Co., 
is  in  charge  of  the  new  office. 

Edward  P.  Palmer,  who  re- 
cently became  associated  with  the 
Arthur  McMullen  Co.,  New  York  City 
contractors,  has  been  elected  secretary 
of  the  company.  Mr.  Palmer  was  with 
the  Pennsylvania  R.R.  for  some  time 
and  later  was  superintendent  for  the 
Rapid  Transit  Subway  Construction 
Co.,  New  York  City,  on  that  company's 
Seventh  Avenue  subway  contracts. 

H.  L.  Schwartz,  formerly  of 
Schwartz  &  Pease,  Philadelphia,  has 
opened  an  office  in  the  Franklin  Trust 
Bldg.,  that  city,  where  he  will  continue 
to  represent  the  American  Well  Works 
of  Aurora,  111.,  and  the  Dean  Brothers 
Steam  Pump  Works  of  Indianapolis, 
Ind. 


Obituary 


O  B  E  I)  .J  .  P  E  A  .s  E  ,  general  con- 
tractor, of  Long  Beach,  Cal.,  died  there 
recently.  Mr.  Pea.se  formerly  lived  in 
Wichita,  Kansas,  but  moved  to  Loii 
Beach  about  eight  years  ago,  where  1  • 
became  one  of  the  important  contra( 
tors  in  lower  California. 

Da  VIP  M.  Kidder  of  En  ' 
Weymouth,  Mass.,  a  constructing  engi- 
neer and  of  late  years  connected  with 
the  Boston  Bridge  Works,  Inc.,  East 
Cambridge,  Mass.,  died  recently  at  the 
age  of  76  years. 

Arthur  S.  Morris,  auditor  of 
capital  expenditures  of  the  Chicago  & 
Northwe.st«Tn  Ry.,  ditd  May  22  at  his 
home  in  Oak  Park.  111.  He  was  born 
at  Chicago  in  1880  and  after  graduat- 
ing from  Princeton  University  in  190-3 
he  entered  the  engineering  department 
of  the  Chicago  &  Northwestern  Ry., 
becoming  as.ii.itant  engineer  in  1910. 
In  1918  he  was  appointed  engineering 
auditor  and  in  1920  was  made  auditor 
of  capital  expenditures.  Mr.  Morris 
wag  second  vice-president  of  the  Amer- 
ican Association  of  P^nginccrs  and  a 
member  of  the  Western  Society  of  En- 
gineers. 


William  C.  Edes,  former 
chief  engineer  of  the  Alaska  Engineer- 
ing Commission  and  for  many  years 
associated  with  the  Southern  Pacific 
Co.  in  construction  work  in  Oregon  and 
California,  died  recently  in  Merced, 
Cal.  Mr.  Edes  was  66  years  of  age. 
During  the  early  part  of  his  profes- 
sional career  Mr.  Edes  was  associated 
with  the  Southern  Pacific  Co.  on  loca- 
tions through  Arizona,  New  Mexico  and 
Texas.  Later  he  engaged  in  general 
engineering  work  in  Boston  and 
vicinity  with  M.  M.  Tidd,  acting  as 
assistant  engineer  in  charge  of  con- 
structing water  works  at  Wejnnouth, 
Mass.,  among  his  other  duties.  He  then 
became  assistant  engineer  in  charge  of 
constructing  a  portion  of  the  Oregon 
and  California  R.  R.  for  the  Southern 
Pacific  Co.  and  as  engineer  on  construc- 
tion of  various  branch  lines.  In  1895 
he  was  made  principal  assistant  engi- 
neer of  the  San  Francisco  and  San 
Joaquin  Valley  Ry.,  a  position  he  held 
for  several  years.  He  was  appointed  a 
member  of  the  Alaska  Railway  Com- 
mission in  1914,  resigning  his  position 
as  chief  engineer  of  the  Northwestern 
Pacific  R.  R.  During  his  professional 
career  he  was  associated  with  John  F. 
Stevens,  then  with  the  Great  Northern 
Railway  and  with  William  Hood,  for- 
mer chief  engineer  of  the  Southern 
Pacific  Co. 


shaft  with  ample  strength  to  stand  the 
severe  abuse  that  this  shaft  sometimes 
receives  on  a  caterpillar-type  machine 
in  cold  weather  when  the  treads  have 
been  frozen  in;  and  split  collars  on  the 
rear  axle,  for  throwing  the  propelling 
gears  on  a  traction-wheel  shovel  out 
of  mesh  so  that  the  shovel  can  be  towed 
behind  a  motor  truck.  The  new  turn- 
table casting  has  flanged  webs  for 
greater  strength  and  has  guards  to 
keep  water  off  the  cone-roller  path  so 
that  this  path  remains  absolutely  dry 
and  the  rollers  do  not  slide.  A  new 
boom  hoist  provides  instant  accessibil- 


Equipment  and 
Materials 

A  New  Form  Clamp 

To  hold  the  ends  of  rods  clamping 
concrete  forms  together  a  rod-gripping 
clamp  has  been  devised  which  has  teeth 
on  a  cam  making  the  clamp  self-locking 
by  a  tap  of  a  hammer  on  the  cam.  The 
forms  are  cinched   up  by  means  of  a 


ratihet  tightener  which  slips  over  the 
rods  against  the  clamp  and  is  secured 
in  place  on  the  rod  by  a  lever-handled 
cam  grip.  The  form  clamp  and  tight- 
ener are  made  by  the  Victor  L.  Phillips 
Co.,  Kansas   City,   Mo. 


SlrcriKlhened  20-Ton 
Steam  Shovel 


A  general  strengthening  of  the  older 
patterns  has  been  nndertakon  in  the 
dfpign  for  the  nrw  20-ton  shovel  of  the 
Erie  Steam  Shovel  Co.,  Erie,  Pa.  The 
new  machine  has  hoisting  power  enough 
to  handle  a  full  size  S-cu.yd.  dipper 
(water  measure)  even  with  a  21-ft. 
boom  and  18  ft.  6-in.  dipper  handle.     ~ 

Improvements  in  the  trucks  include 
a  reinforced  truck-frame,  a  propelling    required 


ity  for  the  hoisting  engine  crank-shaft 
bearing.  The  hoisting  engine  crank 
shaft  is  heavier.  There  is  also  a  new 
3-feed  oil  pump  for  positive  lubrication 
of  the  hoisting,  swinging,  and  crowding 
engines. 

Another  improvement  is  the  new 
design  of  the  main  swinging  shaft 
bearing,  by  which  the  bushings  can  be 
renewed  in  a  few  moments,  by  the 
insertion  of  interchangeable  bushings 
of  a  special  bronze.  Smoother  opera- 
tion has  been  assured  by  machine-cut 
gears  on  the  hoisting,  swinging  and 
crowding  trains.  Even  the  bevel  gear 
and  pinion  at  the  beginning  of  the 
swinging  train  is  machine-cut  instead 
of  cast. 

To  provide  still  greater  strength  in 
hard  digging,  the  supporting  lugs  are 
placed  outside  of  the  boom,  .so  as  to 
compact  instead  of  spread  the  boom 
members  when  the  boom  is  subjected 
to  twisting  strains.  Another  entirely 
new  feature  is  the  automatic  tripping 
device — a  drum  which  turns  with  the 
dipper-shaft  and  keeps  the  trip  rope 
taut,  automatically  winding  and  un- 
winding the  trip  rope  as  the  dipper 
handle  is  moved  in  or  out. 

The  dipper  is  provided  with  a  double- 
hinged  l.'itch  lever;  a  lever  which  moves 
freely  from  side  to  side  and  does  not 
bend  if  it  strikes  a  car  or  wagon,  nor 
can  it  break  wagon  boxes  nor  car  sides. 
Accordingly  no  time  is  ever  lost  by 
the  operator  having  to  straighten  this 
latch  lever,  and  there  is  no  expense  for 
repairing  wagons  and  cars.  The  dip- 
per itself  has  been  strengthened  by  a 
heavier  lip,  and  also  stronger  hinges. 

The  particular  improvement  at  the 
power-producing  end  of  the  new  ma- 
chine is  a  larger  boiler,  with  steaming 
capacity  up  to  tire  full  limit  of  speediest 
shovel  operation.  To  economize  fuel, 
the  shovel  is  equipped  with  nn  auxiliary 
exhaust — a  new  feature  which  permits 
exhausting  to  the  rear  of  the  shovel 
instead  of  through  the  stack  at  times 
when  the  large  boiler  is  providing 
ample  steam  and  induced  draft  is  not 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Construction  Cost  Is  Likely  To  Advance 

Engineering  News-Record's  Index  Numbers  Show  Reason — Analysis 
of  Past  and  Coming  Demands  and  Prices 


Since  June,  1920,  the  construction 
cost  curve  has  declined  steadily.  The 
heaviest  drops  from  one  month  to  the 
next  were  during  January,  1920,  and 
October,  1921.  The  latter  drop— 16 
points  or  9  per  cent,  according  to  Engi- 
neering News-Record's  Cost  Index 
Number,  pictures  the  final  slump  of  the 
steel  market  and  labor  deflation,  and 
was  the  last  important  decline  to  be 
recorded.  Since  then  cost  has  been 
about  the  same  from  month  to  month, 
even  creeping  up  slightly. 

Prices  are  stiffer,  and  there  is  a 
growing  feeling  that  they  may  rise 
generally.  Warrant  for  this  feeling 
may  be  found  in  a  study  of  the  accom- 
panying chart,  in  which  the  Construc- 
tion Cost  Index  (CC)  and  the  Con- 
str}<ction  Vohime  Index  (CV)  are 
plotted  to  the  same  scale.  The  C  V 
Index  shows  the  rate  at  which  con- 
tracts   are    being    awarded    compared 
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with  1913  activity.  From  June,  1920, 
to  June,  1921,  the  average  monthly 
rate  (70  per  cent)  was  .30  per  cent 
lower  than  in  the  year  before  the  war 
— and  1913  itself  was  a  subnormal  con- 
struction year.  On  the  otTier  hand  the 
average  rate  for  the  last  twelve  months 
has  been  122  per  cent,  which  is  22 
points  greater  than  for  1913  and  74 
per  cent  higher  than  for  the  preceding 
twelve  months. 

Confidence  began  to  return  to  the 
construction  industry  with  the  opening 
of  1921.  This  is  clearly  reflected  in 
the  jump  of  the  C  V  Index  from  43  to 
88.  By  May  the  100  per  cent  level  had 
been  reached,  activity  being  equal  to 
the  average  1913  rate.  This  general 
level  was  maintained  during  the  rest  of 
the  year.  Only  minor  ups  and  downs 
of  the  curve  appear  during  this  period. 

The  abrupt  increase  in  contracts  let 
in  February,  1921,  followed  by  a  on- 
tinuance  of  this  highei^  volume  rate, 
began  to  show  visible  effect  in  Novem- 
ber, 1921 — ten  months  after  the  ,  first 
impetus.       Construction    cost    climbed 


slightly.  It  settled  back  during  Feb- 
ruary, 1922,  but  the  rise  was  resumed 
in  March,  and  the  advance  since  then 
has  amounted  to  about  4i  points,  or 
nearly  3  per  cent. 

It  is  plain  that  the  second  great  im- 
petus of  the-  last  two  years — beginning 
with  1922 — has  not  yet  had  anything 
like  its  full  effect  upon  prices  of  con- 
struction materials.  It  is  not  likely 
that  the  experience  of  the  first  im- 
petus will  be  repeated  in  the  second  in- 
stance, and  that  ten  months  will  pass 
before  prices  react  to  promised  in- 
creased demand.  There  was  a  reason 
for  this  ten-month  period  in  1921.  It 
would  have  been  a  difficult  feat  to  have 
stemmed  the  1920-1921  decline  in  cost, 
even  if  anyone  had  wanted  to  do  so. 
Prices  had  to  come  down,  and  only  a 
practically  impossible  call  for  materials 
and  labor  could  have  kept  them  up. 

Therefore,  even  with  the  increasing 
prospective  demand  for  materials, 
prices  and  labor  rates  continued  to  de- 
cline until  balanced  by  actual  ordering 
of  materials  for  the  new  construction. 
As  stated,  this  steadying  took  place 
beginning  November  last. 

The  construction  impetus  initiated 
last  January  by  the  final  price  drop  is 
already  beginning  to  stiffen  prices  and 
labor  rates.  Steel  and  cement  are 
firm.  Brick,  on  the  other  hand,  is 
jumping  upward  in  a  most  unhealthy 
manner.  Lumber  is  rising  generally. 
The  average  rate  paid  common  con- 
struction labor  is  slightly  higher  than 
a  month  ago. 

Obviously,  then,  construction  cost  is 
due  for  an  increase;  how  much  and  for 
how  long  cannot  be  predicted.  It  is 
easily  conceivable  that  steel — the  ma- 
terial hardest  hit  in  the  slide  from  the 
peak — may  return  to  $1.75  per  100  lb. 
for  structural  shapes.  Last  fall  the 
feeling  was  quite  general  that  this 
would  have  been  a  workable  price.  As 
there  was  practically  no  actual  demand 
for  steel  at  the  time,  the  market  con- 
tinued to  weaken  until  steel  could  be 
bought  at  $1.30.  Future  prices  of  ce- 
ment depend  largely  upon  the  coal 
situation.  Adding  $2  to  the  price  of  a 
ton  of  coal  at  the  mines  increases  the 
cost  of  cement  20c.  per  bbl.  One  such 
advance,  in  the  East,  was  announced  in 
the  May  18  issue.  Prices  elsewhere  are 
generally  steady.  Brick  prices  are  al- 
ready out  of  reason,  but  with  continued 
demand  and  insufficient  production 
there  is  nothing  to  prevent  still  greater 
inflation. 

What  will  be  this  increase  in  con- 
struction cost?  A  guess  that  would  be 
as  good  as  the  next  would  be  five  per 
cent   (an  Index  Number  of  175). 


Professor  Irving  Fisher  writes:  "In 
reply  to  yours  of  June  2  I  ivoidd  say 
that  I  think  the  'neiu  normal'  is  a 
delusion  and  a  snare."  His  excellent 
letter  will  be  published  here  next 
week. 


Revised  Building  Materials  Index 
of  Labor  Bureau 

The  Bureau  of  Labor  Statistics  re- 
cently made  a  radical  revision  of  its 
Building  Materials  Index  Number.  Re- 
vision of  the  data  regarding  lumber  is 
largely  responsible  for  lowering  the  in- 
dex number  for  April  from  203  on  the 
old  basis  to  152  on  the  new  basis.  The 
Bureau  offers  this  explanation: 

"The  index  numbers  hitherto  pub- 
lished by  the  Bureau  have  been  in- 
fluenced to  a  large  extent  by  lumber 
prices  in  the  New  York  market.  These 
were  practically  the  only  prices  avail- 
able to  the  Bureau  at  the  inception  of 
its  series  of  weighted  index  numbers  in 
1913.  It  has  recently  become  possible, 
however,  to  substitute  lumber  prices  in 
other  and  more  representative  localities 
for  those  previously  obtained  in  the 
New  York  market.  In  all  such  cases 
the  new  prices  have  been  carried  back 
to  1913." 

"In  addition  to  the  changes  with  re- 
spect to  lumber,  structural  steel  and  a 
number  of  other  important  building 
materials  not  previously  included  in  the 
index  have  been  introduced  into  the 
revised  index  number  and  carried  back 
to  1913.  A  comparison  of  the  articles 
in  the  old  and  new  index  numbers  is 
as  follows:" 

"Old  series — ^Brick,  Chicago;  brick, 
Cincinnati;  brick.  New  York;  Portland 
cement,  mill;  plate  glass  (2  series).  New 
York;  window  glass  (2  series),  works; 
spruce  lath,  New  York;  lime,  plant; 
Douglas  fir  (2  series),  mills;  hemlock, 
New  York;  maple,  New  York;  plain 
white  oak.  New  York;  quartered  oak, 
New  York;  white  pine,  New  York;  yel- 
low pine  flooring,  New  York;  North 
Carolina  pine,  Norfolk;  poplar,  New 
York;  spruce.  New  York;  white  lead. 
New  York;  linseed  oil.  New  York;  tur- 
pentine. New  York;  zinc  oxide.  New 
York;  putty,  New  York;  rosin.  New 
York;  cypress  shingles,  mills;  and  red 
cedar  shingles,  mills — ^total,  29  price 
series." 

"New  series — (a)  Lumber:  Douglas 
fir  (2  series),  mills;  gum,  St.  Louis; 
hemlock,  Chicago;  maple,  Chicago; 
plain  white  oak,  Cincinnati;  white 
pine,  Buffalo;  southern  yellow  pine 
flooring,  mills;  southern  yellow  pine 
timbers,  mills;  poplar,  Cincinnati; 
spruce,  Boston;  yellow  pine  lath,  mills; 
cypress  shingles,  mills;  and  red  cedar 
shingles,  mills;  (b)  Brick,  average  of 
82  yard  prices;  (c)  Structural  steel, 
Pittsburgh;'  (d)  Portland  cement,  av- 
erage of  6  plant  prices;  crushed  stone, 
New  York;  gravel,  average  of  22 
plant  prices;  Ijollow  tile,  Chicago; 
lime,  average  of  15  plant  prices;  sand, 
average  of  26  plant  prices;  slate, 
quarry;  plate  glass  (2  series).  New 
York;  window  glass  (2  series),  works; 
linseed  oil.  New  York;  putty.  New 
York;  rosin.  New  York;  turpentine. 
New  York;  white  lead.  New  York; 
zinc  oxide.  New  York;  cast  iron  pipe. 
New  York;  sheet  copper,  New  York; 
copper  wire,  mill;  lead  pipe,  New  York; 
-^Wre  nails,  Pittsburgh;  reinforcing 
bars,  PittslDurgh;  roofing  tin,  Pitts- 
burgh; and  sheet  zinc,  mill — total,  41 
price  series." 
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"Besides  the  substitution  of  lumber 
prices  in  other  localities  in  place  of 
the  New  York  city  prices  and  the  in- 
clusion of  a  number  of  new  articles  in 
the  revised  index,  the  fig:ures  have 
been  further  revised  by  the  use  of 
the  more  recent  1919  census  data  for 
weighting  purposes  instead  of  the  1909 
data  formerly  employed.  In  the  case 
of  lumber,  particularly,  the  use  of  the 
more  recent  information  has  appre- 
ciably affected  the  index  numbers, 
since  the  cut  of  most  kinds  of  lum- 
ber was  much  smaller  in  1919  than 
in   1909." 

It  should  be  understood  that  revision 
of  the  Labor  Department's  building 
materials  index  number  in  no  way  af- 
fects the  Engineering  News-Record 
Construction  Cost  Index  Number, 
which  is  computed  exclusively  from 
original   sources   of  price  data. 


Production  and  Materials  Stocks  In  Ten  Cities 

steel  Output  Increases — Lumber  and  Sewer  Pipe  Stocks 
Lower — Brick  Shortage  Extends 


Steel — Production  of  steel  ingots 
proceeds  at  70  to  75  per  cent  of  capac- 
ity, which  is  the  same  as  a  month 
ago  (73  per  cent).  Sheet  mill  oper- 
ations are  at  80  to  90  per  cent  at 
present,  while  fabricated  steel  output 
recently  reached  98  per  cent  of  ca- 
pacity. The  coal  strike  has  had  little 
effect  upon  steel  production,  current 
figures  being  slightly  in  excess  of  tha 
output  at  the  beginning  of  the  strike. 
Steel  ingots  are  being  produced  at 
the  rate  of  about  38,000,000  gross  tons 
a  year,  as  against  35,000,000  for  April 
and  30,000,000  for  March.  In  propor- 
tion the  foundries  have  not  been  nearly 


of  sand  and  gravel  heavy;  moderate 
supply  of  crushed  stone.  No  wood 
paving  blocks  on  hand;  deliveries  re- 
quire several  days.  Nearby  mills  pro- 
ducing cement  at  full  capacity  to  meet 
present  demands. 

Minneapolis — Retail  lumber  stocks 
trifle  below  normal;  wholesale  stocks 
about  as  a  month  ago  but  mills  in  this 
section  are  oversold  to  about  25  per 
cent  of  normal.  If  production  does 
not  increase  the  mill  situation  will  be 
reflected  in  the  wholesale  and  retail 
trade  in  about  30  days.  Supplies  of 
other  materials  ample  excepting  sewer 
pipe    in    the    smaller    sizes,    12-in.    and 


COXDlTlU>re    OF    MATERIALS    STOCKS    IN    IMPORTANT    CENTERS 
ihand  in  approximate  figures,  example:  (cement,  Denver,  lO.OOObbI  );  time  required  for  dclivcrj' of  carload  lots  to  city  job.  example:     (sewer     pipe, 
Atlanta,  24  hr.l ;  and  stocks  c 


Detroit 
Plenty 


Minneapolis 

Sbortage, 

smaller 


1  hand  i 
Seattle 


I.irne.    common    and      Regular  Sufficient 

hydrated shipments 

local 

plants 
Common  briclt Yards  .\mple 

in  city 


Hollow  tile Del.  take 

several 
days 

Lumber  Receipts 

exceed 
demands 


I  general  terms,  example:  (common  brick.  New  York,  shortage.) 

Denver       Philadelphia  New  Orleans       .\tlanta        Los  ,\ngele: 

Del   24  Coal  strike         Del   24  hr.       Large 

hr..  local  may  cause  stock 

plant  shortage 

10.000  bbl.      Sufficient  25  (a  35  cars   Fair 


Fa 


del.  from 
kilns  in 
3  days 
Shortage  Shortage 


triBe 
below 
normal 


M.IL^ 

operating 


Mill  Stocks 

shipmenta       running 
uncertain        low 


Asphalt Small  

Structural  steel   Heavy 


Ample. 
at  present 


Mills 
behind 
order?: 
demand 
exceeds 
supply 


Chicago 
Hea^'y 


Ample 
40  (n  50 


New  Y'ork 
Sufficient 
Del.   prompt. 

Enough ; 

drawing  on 
rcsen*e. 
Plenty. 


3  to-  4  days 
delivery 


Plenty 
pine 


Prompt 
delivers' 


stocked 
No  pine 
or  spruce 


Yards  near-  Shortage, 
ing  100  Some    new 
per  cent  brick       re- 
capacity  ceived. 

Large  Nearby 
plantci. 

Sufficient  7;    8  wk. 


Refineries 

near  city. 
Heavy. 


Is  Brick  Importation  Practicable? 

Relative  to  the  recent  suggestion 
that  brick  be  imported  into  New  York 
in  order  to  relieve  the  stringency  and 
reduce  the  price,  the  latest  Monthly 
Digest  of  the  Common  Brick  Manu- 
facturers' Association  of  America  com- 
ments as  follows: 

"Talk  about  importing  brick  is  as 
foolish  as  .some  of  the  other  statements 
foming   out    of   the    New   York    situa- 

lon,  when  the  facts  are  known.     Brick 
selling  at  a  lower  price  in  the  prin- 

:pal  markets  in  America  today  than  in 
nny  of  the  English  markets.  The  av- 
erage price  of  common  brick  in  Eng- 
land   tcxiay    is    $15    a    thousand.      The 

■  rice  of  brick  delivered  on  the  job  in 
'  hicago    is    $12    a    thousand.      To    the 

rice   of  brick   delivered   in   New   York 

'  :ty  always   must   be   added   the   exor- 

itant     tran.sportation     charge     which 

■  ow  exists,  plus  a  dealer's  profit,  and 
"cal    delivery    charge.      New    York    is 

'  rie  of  the  very  few  markets  in  Amer- 
^a     which     buys     it.s     common     brick 

'hrough  a  dealer.  In  almost  every 
'her  large  city  brick  is  produced 
'■ithin  a  short  haul  of  the  city  and  s'Od 

directly  by  the  manufacturer." 


Why  dfhitK  tn  individiinl  nrcniivln 
tiTF  Kupprior  tn  liniivp  h'ink  clear- 
ancen,  an  ivdictitivy  general  hti«i- 
negK  activHy.  will  he  gel  forth  in  " 
tpecial  arfirle  mntributed  by  the 
Ftdrrnl  flenerre  Unnk  of  New  York-. 


as  active  as  the  steel  mills.  Stocks 
of  raw  materials,  at  pig  iron  produc- 
ing centers,  are  said  to  be  slow. 

Lumber— An  average  of  391  mills  re- 
porting weekly  to  the  National  Lum- 
ber Manufacturers'  Association  for  the 
first  three  weeks  in  May,  show  690,- 
992,165  ft.  cut,  or  a  weekly  average 
of  230,3.30,721  ft.  b.  m.  as  against  228,- 
841,250  ft.  per  week  during  April. 
Ijatest  available  figures  show  lumber 
production  at  only  5  per  cent  below 
normal,  while  shipments  stand  at  5 
per  cent  and  orders  20  per  cent  above 
nonnal. 

Cement — I*roduction  of  portland  ce- 
ment in  April,  according  to  U.  S.  Gov- 
ernment reports,  totaled  9,243,000  bbl., 
an  increase  of  nearly  40  per  cent  over 
March  and  600,000  bbl.  more  than  a 
year  ago.  Shipments  also  increased, 
but  less  rapidly  than  production,  with 
the  result  that  stocks  rose  6.50,000 
bbl.,  with  a  total  of  14,498.000  bbl. 

Brick — -Reports  from  99  members  of 
the  Common  Brick  Manufacturer."!'  As- 
sociation of  America  show  more  or- 
ders on  the  books  than  a  month  ago, 
nearly  double  the  amount  of  brick  pro- 
duced' in  the  last  month  as  compared 
with  the  previous  month,  and  a  largely 
increased  amount  of  .shipping  from  the 
plant"*.  In  some  few  centers  the  re- 
ports show  a  shortage  of  labor  and 
slight  increase  in  fuel  costs. 

pptroil^ — Small  sU'cks  of  asphalt, 
irrnni'''  block  and  hollow  tile;  ample 
-■jppli' a  of  sewer  pipes,  lunrber,  com- 
)iion    brick   and    lime.      Dealers'   stocks 


under.  Demand  for  smaller  sizes  in 
excess  of  supply.  Sewer  pipe  manu- 
facturers reported  out  of  Illinois  and 
Indiana  soft  coal  and  to  be  buying 
eastern  Kentucky  and  West  Virginia 
coal  at  twice  the  price  and  five  times 
the  freight  rate. 

Seattle — Lumber  business  in  Pacific 
Northwest  and  particularly  in  Puget 
Sound  district  experiencing  prosperity 
not  exceeded  by  any  year  since  the 
close  of  the  war.  Weekly  cuts,  or- 
ders, sales  and  shipments  of  the  T>ast 
few  weeks  mark  the  high  point  since 
the  signing  of  the  armistice  and  lum- 
bermen admit  a  "return  to  normal"  in 
the  industry.  Stocks  of  practically  all 
building  materials  in  good  shape  with 
Eastern  shipments  coming  through  sat- 
isfactorily. Ample  stocks  of  oast  iron 
pipe  and  heavy  stocks  of  st<>el  bars 
and   shapes  but  light  dt-mnnd. 

Denver — Supply  of  brick  entirely  ex- 
hausted. Plants  resuming  work  and 
ample  supply  will  be  available  in  about 
two  weeks.  Lumber  donlers  have 
plenty  of  open  stock  on  hand  but  mill 
shipments  are  very  uncertain. 

Philadelphia — Coal  situation  aff«t- 
ing  sewrr  pipe;  supply  decreasing. 
Asphalt  demand  active;  sufTirimt  quan- 
tity on  hand.  Cement,  lime  and  wood 
paving  b|i>cks  in  great  demand;  stucks 
holding  out.  Sales  of  hollow  buildins 
tile  100  per  rent  above  last  year  an? 
brickyards  working  at  full  capacity 
Lumber  demand  heavy;  supply  runninf 
low. 
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blocks  on  hand;  manufactured  when 
ordered.  Lumber  mills  in  this  district 
away  behind  on  orders  for  yellow  pine; 
demand  exceeding  the  mill  output  by 
about  24  per  cent.  The  demand  is  con- 
fined chiefly  to  the  Gulf  and  Atlantic 
coast  states.  Recent  high  water  in  the 
timber  districts  has  curtailed  lumber 
production  to  a  considerable  extent. 

Atlanta — About  35  carloads  of  ce- 
ment; 30  carloads  of  lime  and  5  car- 
loads of  structural  steel  on  hand. 
Plenty  of  other  materials.  Deliveries 
of  hollow  tile  in  4  days;  sewer  pipe  in 
48  hr.;  sand,  gravel  and  crushed  stone 
in  24  hr. 

Los     Angeles — Plenty     of     building 


materials  to  meet  present  demand;  de- 
liveries prompt.  Not  on  the  market 
for  paving  block,  spruce  and  yellow 
pine  lumber. 

Chicago — No  shortage  of  construc- 
tion materials  but  lumber  demand  be- 
coming extremely  keen. 

New  York — New  brick  of  this  sea- 
son's manufacture  are  now  arriving  in 
this  market,  the  supplies  of  last  year's 
burned  brick  having  been  exhausted. 
No  shortage  of  other  materials.  There 
are  over  2,000  carloads  of  coal  on  hand 
in  or  about  the  Metropolitan  district, 
repi'esenting  an  increase  of  over  200 
per  cent  above  the  quantity  on  hand 
two  weeks  ago. 


Hoover  Plans  to  Limit  Coal  Price 

Coal  operators  controlling  nearly  85 
per  cent  of  the  output  in  the  fields 
now  producing  have  agreed  to  accept 
for  the  duration  of  the  strike  $3.50 
a  ton  for  run-of-mine  coal  as  a  max- 
imum with  differentials  fixed  according 
to  the  plan  established  by  the  war-time 
fuel  administration.  This  step  has 
been  taken  as  the  result  of  action  by 
the  Secretary  of  Commerce  to  prevent 
a  runaway  market  following  a  short- 
age which  is  beginning  to  make  itself 
felt.  Secretary  Hoover  is  trying  also 
to  effect  an  arrangement  for  the  same 
purpose   with    the    retail   coal    dealers. 


Weekly  Construction  Market 

THIS      limited      price      list      is      published     Moreover,    only   the  chief  cities  are  quoted,  complete     quotations     for     all     construction 

weekly    for    the    purpose    of    giving    cur-         Valuable    susgestions    on    costs    of   work  materials    and     for    the     important    cities. 

rent    p»-ices    on    the    principal    construction     can    be   had   by   noting    actual    biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price     reported  in  our  Construction  News  .section  the  issue  of  June   1;  the  next,  on  July   b. 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries 

Minna-  San 

Steel  Products:                             New  York       Atlanta           Dallas          Chicago   apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb ?2.58             $3 .  M           ?4.00             J2.48     22.76  S3. 50           23.10               SS3.60       $3.75 

Structural  rivets,  100  lb 3.50               4.25             5.50                3,10       3.90  4.45             4.50                 3.75         6. SO 

Reinforcingbars,  Jin.  up.lOOlb 2.48               3.50             3.50                2.38       2.66  3.52J           2.55                  3.60         2.75 

Steel   pipe,   black,   2i   to  6  in.   lap,  __                ,   .w        .„  „„ 

discount 61%.    61.15%       .45%                 59|%     61.9-5%     44%        -t-49.1%  53%       30.00 

Cast-ironpipe,6in.andover,ton-f48.80@49. 80-46, 25        48.30              44,10-^S0,50  -1-57.00          51.00              52.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40(5.2.50-2.34              2.25                1.97       2.24  2.90             2.83                 2.94         2.48 

Gravel,  J  in.,  cu.yd 1.75             1.85               2.25                1.80        1.50  -1.75             2.2>              -.25            .50 

Sand   cuvd               1.00             1.15               2.25                1.80        1.00  -0.75              1.50             —1.2^         1.25 

Crushed  stone,  3  In.,  cu.yd 1.75            1.90              2.73               1.60       2.25  3.50            2.25                3.00     -1.60 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft                                                   -^49.00           38.00           34.50         -1-45.00     39.00  36.75       +27.00          +21. 5U      47.00 

Lime,  finishing",  hydrated,  ton...     15.80@16.80  +  .72.50           25.00             18.00     29.00  24.00           22.00               24.00       21.00 

Lime   common,  lump,  per  bbl....       2. 75@3. 18 +1. 75             2.50                1.40       1.40  2.70             1.75                 2.80       11.00 

Common  brick,  delivered,  1,000,  23.50  -f-10.00  11.15  11.00  16@17  12.00  15.00  14.00  lo.OO 
Hollow     building     tile,     4x12x12, 

per  block Notused       —.075               .115         —.0707        .082  .08               ....                  .12             .09 

Hollow     partition    tde     4x12x12, 

perblock 1112             —.0707           .115              .0657      ....  .08               .108                 .11      

Linseed  oil.  raw,  5  bbl,  lots,  gal,..         -,S8             -.94             1.09         —.98      -1,00  1.18            1,04                  .86             .97 
Common  Labor : 

Common  labor,  union,  hour 75                ,35            80            50@.55        ,561  .50®. 60     ..-.;■ 

Common  labor,  non-union,  hour 44®, 60  .20  ,25  .72^   -.35®. 50      .35@.50   .47^®, 50         20®, jO 

ExDianation  of  Prices — Prices  are  to  con-     quoted    at    pit.      We    quote    on    brown    lime  plus    freight    to   railway    depot    at    any    ter- 

tractors   in   carload   lots  unless  other   quan-     per    ISO-lb,    net;    white    is    $1.70    for    Kelly  minal.     Common   lump  hme  per   ISO-lb^^  net. 

lies    are    specified       Increases    or    decreases     Island  and   $1,55   for  Sheboygan.      Common  Lumber   prices   are   to    dealers    in    yn-ras   at 

from   previous   quotations  are   indicated   by     labor  not  organized.  San  Francisco,  for  No.  1  fir  common. 

+     or    —    signs.      For    steel    pipe,    the    pre-          Denver    quotes    on    fir    instead    of    pine.  Seattle  quotes   on   Douglas  fir    instead   of 

vailing    discount    froMa    list    price    is    given:      Cement    "on    tracks";    gravel    and    sand    at  pine.      Lump  finishing  lime  per  180-lb,   net. 

45-5%    means  a  discount  of   45   and   5   per     pn  •   stone  on  cars;   lime,   brick,  hollow  tile  Hollow    building   tile    delivered.      Hydrated 

cent.     Charge  is  15c.  per  100  lb.  for  cutting     ^„^   lumber  on  job.     Tile  price   is  at  ware-  lime    in   paper    sacks. 

reinforced    steel    into    2-ft     lengths   or   over,      house.  .    Linseed    oil,    delivered,    in    wooden  ;„„to,.i    «f    nin* 

,  ,.         J                I     KKi       r'^rnmnr.    i.imr^    limo   Tipr    iso-lli     Hpt  Montreal   quotcs    on   nr   instead    of   pine. 

New    York    quotations    delivered,    except     bbl.      Common    lump    lime   per    ISO  ib,    net.  ^^^^^  ^^^^^    gravel  and  lump  lime  per  ton. 

sand,    gravel   and    crushed    stone,    alongside          Atlanta    quotes    sand,    stone    and    gravel  Ljme  and   tile  are  delivered  ;   cement,   sand, 

dock  ;    common    lump    lime,    in    2S0-lb,    bbl,     per    ton    instead    of    cu,yd.      Common    lump  gravel    and    stone,    on    siding ;    brick    f,o,b, 

net,  and  hydrated  lime  f,o.b,  cars;  tile  "on      Ume  per   180-lb.   net.  plant;    steel  and    pipe   at   warehouse.      Hol- 

trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.          Dallas  quotes  Hme  per  180-lb.  bbl.   Steel,  low  tile  per  ft.     Cement  price  is  in  Canadian 

Chicago    quotes    hydrated    lime    in    50-lb.      cement,    cast-iron    pipe    and    crushed    stone  funds  (the  Canadian  dollar  stands  at  99.1S 

bags-  common  lump' lime  per  180-lb.  net.         f.o.b,   cars,    other   materials   delivered,  cents).      Bag,  charge   is   Sue.  per   bbl      Dis- 

Minneanolis  quotes  on  fir  instead  of  pine.          San    Francisco    quotes   on    Heath    tile.    5i  count   of    lOo.    P-^r   bbl,    for    payment    within 

Brick"   sand   and   hollow  tile  delivered,      Ce-     x     8    x    Hi,       Prices    are    all    f  o.b.    ware-  =0  days  from  date  of  shipment      Steel  pipe 

ment   on   cars.      Gravel    and    crushed   store     houses  except  C.  I.  pipe,  which  is  mill  price  per  100  ft.  net;   2J-in..  J30  .  6-in.,   $110. 


Pittsburgh  mill  price  of  structural 
shapes  and  bars  firm  at  $1.60  per  100 
lb,,  with  quotations  reaching  10c.@ 
20c.  higher  in  points  farther  west.  No 
change  in  warehouse  prices  through- 
out the  country;  buyers  evidently 
holding  off  in  anticipation  of  freight 
rate  cut,  effective  July,  1.  Wrought 
steel  pipe  advanced  in  San  Francisco 
and  cast-iron  pipe  up  $2  per  ton  in 
New   York,    Minneapolis    and    Denver. 


Changes  Since  Last  Week 

Active  demand  for  steel-pipe;  rise  in 
cast-iron  pipe  due  to  higher  pig  iron 
and   scrap   quotations. 

Cement  down  5c.  per  bbl.  in  Atlanta 
during  last  two  weeks.  Owing  to  im- 
proved handling  facilities  _  and  larger 
volume  of  business,  sand  is  quoted  in 
Denver  at  75c.  as  against  $1,10  and 
gravel  at  $1.75  as  compared  with  $2.50 
per  cu.  yd.,  at  pit.  Sand  and  gravel 
both  down  25c.  in  Seattle. 


Long-leaf  yellow  pine,  base  sizes, 
up  $1  in  New  York  and  $5  per  M,  ft, 
in  Chicago.  Douglas  fir  advanced  $1 
in  San  Francisco.  Lime  and  brick 
prices  climbing  higher  in  Atlanta. 
Slight  declines  in  hollow  tile  both  in 
Atlanta  and  Chicago. 

Linseed-oil  declining  throughout  the 
country.  Raw  oil  down  7c.  in  New 
York  and  6c.  per  gal.,  5  bbl.  lots,  in 
Chicago,   Atlanta   and   Minneapolis. 
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Playing  Up  the  Local  Chapter 

AS  THE  report  in  this  week's  news  columns  show,  the 
l\  Salt  Lake  meeting  of  the  American  Association 
was  active  if  not  overly  well  attended.  Attendance, 
however,  was  by  delegate  and  the  chapter  representa- 
tion insured  distributed  expression  of  opinion.  In  fact, 
the  emphasis  on  the  chapter  is  the  high  spot  of  the 
i-eport  of  the  convention.  No  other  technical  society  is 
paying  so  much  attention  to  its  chapter  conduct  or 
studying  as  closely  how  to  reach  the  individual  member 
and  to  make  him  both  function  for  and  appreciate  the 
profession. 

Getting  More  for  the  Railroad  Dollar 

TO  DATE  the  Railroad  Labor  Board  has  authorized 
wage  cuts  to  the  amount  of  $110,000,000  and  cur- 
rent comment  foreshadows  another  cut  that  would  bring 
the  total  to  about  $150,000,000.  It  would  be  a  capital 
mistake  to  regard  these  sums  as  net  savings.  They 
simply  represent  so  much  more  money  available  to 
spend  on  way,  structures,  and  rolling-stock,  in  order 
that  the  railroad  properties  of  the  country  may  be  en- 
abled to  play  the  part  that  will  be  theirs  in  the  promised 
revival  of  business. 

A  Setback  for  Special  Privilege 

WERE  it  not  for  his  consistent  advocacy  of  special 
privilege  for  organized  labor,  it  would  be  difficult 
to  understand  the  fury  with  which  Samuel  Gompers 
assails  the  Coronado  decision  of  the  Supreme  Court. 
But  merely  to  recall  his  insistence  that  legislatures 
should  not  "interfere"  with  trades  unions,  howei^er 
vicious  their  activities,  will  explain  his  resentment  at 
their  t)eing  held  amenable  to  existing  law.  The  decision 
lays  down  no  new  or  startling  doctrine.  It  simply  ap- 
plies to  labor  unions  the  elementary  principle  that  the 
rights  and  privileges  enjoyed  under  the  law  by  organ- 
ized labor  carry  with  them  a  compensating  obligation 
to  respect  the  law  and  a  responsibility  for  its  violation. 
Decision  by  decision  over  a  period  of  several  years,  the 
courts  have  been  extending  the  mantle  of  fundamental 
law  to  cover  these  powerful  organizations.  The  Coro- 
nado decision  is  but  another  step  toward  the  abrogation 
of  special  privilege. 

Warren  Patents  Lose 

IX  THE  first  legal  contest  involving  claims  by  Wa-ren 
Bros.  Co..  of  Boston,  of  infringement  of  the  Wallace 
bituminous  paving  patent,  which  it  controls,  the  U.  S. 
District  Court  in  California  has  rendercil  a  decision  in 
favor  of  the  defendants.  The  ca.-e  was  ba.ned  upon 
work  done  for  Fresno  County,  by  Thompsoii  Bros.,  con- 
tractors. Notwithstanding  the  fact  that  the  decision 
is  by  a  lower  court  and  may  be  appealed,  the  outcome 
is  noteworthy  as  the  latest  chapter  to  be  added  to  the 
volume  of  paving-patent  litigation  in  which  the  Warren 
interests  have  been  engaged  for  many  years.    The  ex- 


piration of  their  basic  Bitulithic  patent  (No.  727,505) 
on  May  5,  1920,  placed  the  company  in  the  position  of 
relying  upon  other  claims  for  the  collection  of  royalties. 
They  turned  to  the  so-called  Wallace  patents,  of  which 
No.  959,976  is  the  principal  one,  covering  a  "composite" 
pavement  in  which  a  lower  course  of  mixed  bituminous 
concrete  is  covei'ed,  before  compression,  v^ith  a  thin 
layer  of  finely  graded  bituminous  top,  the  two  layers 
then  being  compressed  simultaneously  to  bond  them 
into  a  compact,  rigid  mass,  densest  at  the  top.  In  the 
Fresno  case  infringement  was  claimed  in  spite  of  the 
fact  that  on  all  of  the  county's  work  the  lower  course 
was  rolled  prior  to  the  application  of  the  top  course. 
The  Warren  interests,  however,  maintained  that  in- 
fringement existed  if  an  upper  course  of  pavement  were 
laid  upon  a  lower  course  while  the  latter  was  in  a  hot 
or  plastic  condition,  irrespective  of  whether  or  not 
there  was  an  intermediate  rolling.  Basing  his  opinion 
on  a  study  of  the  prior  art.  Judge  Bledsoe  held  that  the 
Wallace  patent  claim  could  not  thus  be  construed,  in- 
asmuch as  two-course  construction  of  this  type  had 
been  covered  in  the  original  Warren  patent  already 
expired.  In  connection  with  this  decision  the  reader 
may  find  it  worth  while  to  examine  the  article  on  the 
status  of  the  Warren  patents  published  in  Engineering 
Neics-Record  of  Dec.  15,  1921,  p.  969.  Pending  the  out- 
come of  an  appeal  it  would  be  premature  to  generalize 
upon  the  effect  of  the  Fresno  decision  in  other  locali- 
ties. The  result  does  indicate,  however,  that  under  such 
specifications  as  governed  the  California  work,  the  War- 
ren company's  right  to  royalties  under  the  Wallace 
patent  is  open  to  question. 

Engineers  and  City  Planning 

ONE  of  the  speakers  at  last  week's  City  Planning 
Conference  blamed  engineers  for  not  having  intro- 
duced city  planning  long  ago.  The  same  criticism  was 
voiced  privately  by  another  person  at  the  conference 
who  said  that  Cincinnati  has  had  city  engineers  for 
125  years  but  no  one  of  them  ever  made  a  plan  for  the 
city.  Both  these  critics  were  lawyer.s — men  who  draw 
our  city  charters  and  define  the  powers  and  duties  of 
city  engineers.  Why  did  not  the  lawyers  provide  for 
city  planning  in  municipal  charters  decades  ago  and 
entrust,  the  work  to  the  city  engineers?  Even  now, 
after  twenty  years  of  city  planning  agitation  in  Amer- 
ica, only  a  few  city  councils  stand  ready  to  back  city 
planning  by  enabling  ordinances  and  appropriations. 
Until  recently,  engineers  have  worked  on  this  or  on 
that  clement  of  the  city  plan— such  as  water-work."*,  sew- 
ers, main  thoroughfares — ^because  the  city  fathers  think 
and  work  piecemeal  instead  of  on  a  comprehensive  and 
co-ordinated  city  plan.  Engineers  have  been  present 
increasingly  at  the  various  city  planning  conferences 
and  were  prominent  last  week— presenting  two  of  the 
leading  papers,  abstracted  elsewhere  in  this  issue. 
Th.it  engineers  might  have  done  nin...  i.al  ritv  planning 
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in  the  past,  ought  to  be  doing  more  now  and  to  be 
preparing  for  still  more  in  the  future  is  undeniable. 
Some  10  to  15  per  cent  of  the  total  registration  of  over 
two  hundred  at  the  conference  last  week  were  engi- 
neers. The  number  hereafter  should  be  materially  in- 
creased, as  new  city  planning  boards  are  created  and 
old  and  new  boards  are  provided  with  engineering 
staffs,  as  is  becoming  increasingly  common. 

An  Object-Lesson  Road 

IN  SPITE  of  the  name  it  bears,  the  Ideal  Section  of 
the  Lincoln  Highway,  the  design  'of  which  is  dis- 
cussed in  detail  by  Mr.  Thompson  in  this  issue,  is  not 
offered  by  its  proponents  as  the  ultimate  in  highway 
development.  Its  purpose  is,  frankly,  educational — an 
object-lesson  road.  Representing  the  composite  judg- 
ment of  a  committee  of  fifteen  technical  specialists, 
every  detail  of  the  design  has  a  reason  behind  it.  It  is 
in  the  study  of  these  reasons,  as  Mr.  Thompson  gives 
them,  and  the  weighing  of  them  with  regard  to  local 
conditions  in  every  case  that  the  highway  engineer  can 
benefit  most.  While  the  paved  width  of  the  Ideal  Sec- 
tion is  40  ft.,  it  would  bankrupt  most  states  if  they 
proceeded  on  the  policy  that  all  trunk-line  roads  now 
should  have  an  equal  traffic -carrying  capacity.  The  les- 
son of  the  Lincoln  design  of  paved  roadways  is  that 
widths  should  be  suitable  not  merely  for  carrying  the 
daily  flow  of  vehicles,  but  also  for  minimizing  accidents. 
A  study  of  the  ideal  design  should  impress  upon  engi- 
neers again  the  need  for  safety,  particularly  at  curves. 
Then,  too,  there  is  the  feature,  greatly  neglected  in 
American  practice,  of  beautifying  the  roadside  by 
means  of  shrubbery  and  trees.  The  ideal  design 
stresses  this  detail.  From  the  engineering  point  of 
view  the  Ideal  Section  of  the  Lincoln  Highway  is  most 
valuable  not  as  a  model  to  be  copied  blindly,  but  rather 
as  a  means  of  making  highway  engineers  think  and  of 
suggesting  features  which  should  be  incorporated  where 
local  conditions  make  them  desirable. 

Acts  of  God? 

MORE  bridges  are  destroyed  annually  by  flood  wash- 
out than  fail  or  are  removed  through  any  other 
cause.  Current  months  have  made  a  large  addition  to 
the  record,  with  many  W,ashouts  during  the  spring 
months,  culminating  in  the  loss  of  a  300-ft.  steel  span 
in  Texas,  and  more  recently  the  destruction  of  numbers 
of  small  bridges  by  summer-storm  floods.  Such  facts 
do  not  accord  with  the  idea  of  a  permanent  transporta- 
tion system.  What  is  at  fault.  Are  bridge  washouts 
unpreventable  accidents,  so-called  "Acts  of  God,"  or  are 
they  the  result  of  bad  engineering?  The  answer  lies 
with  the  engineer,  but  he  must  give  heed  to  the  public's 
viewpoint  on  the  subject.  The  engineer  knows  that 
flood  action  is  capricious  and  that  the  construction  of 
a  foundation  proof  against  scour  is  very  costly,  in  many 
cases  far  beyond  reason.  In  consequence  he  is  inclined 
to  limit  his  foundation  cost  to  an  ordinary  figure  and, 
if  the  structure  is  washed  out,  to  call  its  destruction 
unpreventable.  But  the  public  e.xpects  bridges  to  sur- 
vive; it  knows  that  bridges  are  built  by  engineers,  and 
knows  that  when  a  bridge  washes  out  it  is  the  engi- 
neer's handiwork  that  has  failed.  It  is  imperative  that 
these  divergent  views  be  harmonized.  This  must  be 
accomplished  by  a  change  in  the  engineer's  view,  and 
acceptance  of  the  principle  that  bridges  should  be  built 
to  resist  floods.     If  we  are  to  hold  to  the  attitude  of 


the  past,  and  look  with  equanimity  on  wholesale  de- 
struction of  bridges  by  washout,  then  it  is  a  question 
whether  we  are  not  designing  wastefully,  by  putting 
more  money  into  superstructures  than  the  vulnerability 
of  the  foundation  warrants.  A  sound  basis  for  pro- 
gressive thinking  on  bridge  design  is  demanded.  The 
first  need  is  to  determine  what  degree  of  natural  stress 
represents  reasonably  possible  service,  and  how  great 
must  be  the  storm  or  how  high  the  flood  to  constitute  an 
"Act  of  God."  When  this  is  done  and  when  the  practice 
is  established  of  building  bridges  to  last  indefinitely, 
our  permanent  transportation  system  will  be  nearer 
realization  than  now. 

Ford's  Offer  Revised 

HENRY  FORD'S  Muscle  Shoals  offer  as  embodied 
in  the  majority  bill  of  the  Committee  on  Military 
Affairs  is  materially  changed  from  his  original  pro- 
posal in  two  particulars.  The  bill  makes  it  a  require- 
ment that  the  Ford  company  manufacture,  and  sell  at 
a  profit  of  not  more  than  8  per  cent,  fertilizers  with 
nitrogen  content  of  at  least  40,000  tons  of  fixed  nitro- 
gen, which  would  be  a  very  substantial  proportion  of 
the  fertilizer  consumption  today.  This  provision  Mr. 
Ford  agrees  to.  The  bill,  however,  does  not  give  away 
the  Gorgas  steam  plant  and  at  last  reports  the  Detroit 
manufacturer  continued  to  hold  out  for  that  property 
as  a  necessary  part  of  his  offer,  although  it  is  incon- 
ceivable that  he  will  continue  to  do  so  if  he  really  wants 
Muscle  Shoals.  He  shows  characteristic  knowledge  of 
human  nature  when  he  gives  in  on  the  fertilizer  matter. 
On  every  count  but  that  the  offer  of  the  Alabama  Power 
Co.,  so  slightingly  dismissed  by  the  congressional  com- 
mittee, is  superior  to  that  of  Ford.  But  Heni-y  Ford 
knows  that  Congress,  especially  now  that  farmers'  votes 
are  needed,  wants  to  make  a  gesture  toward  cheap  fer- 
tilizer. That  the  government  is  but  poorly  compensated 
for  the  Muscle  Shoals  investment  and  that  the  100-year 
lease  offered  is  an  invidious  violation  of  the  water- 
power  act  are  made  secondary  to  the  promise  to  make 
fertilizer,  though  there  is  no  promise  in  the  offer  to 
sell  it  any  cheaper  than  any  other  fertilizer,  unless  the 
manufacturing  costs  turn  out  to  be  very  low. 


What  Are  Navigable  Waters? 

EVER  since  Congress  in  1920  passed  the  Federal 
Water  Power  Act  it  has  been  apparent  that  sooner 
or  later  the  Supreme  Court  would  have  to  pass  on  the 
constitutionality  of  the  definition  of  "navigable  waters" 
in  that  act  and  on  all  the  powers  under  federal  control 
that  definition  prescribed.  In  granting  permission  to 
the  State  of  New  York  to  bring  the  law  to  test  the 
court  has  now  insured  a  fairly  early  settlement  of  the 
issue.  The  decision  when  rendered  will  rank  as  one 
of  the  most  important  of  constitutional  interpretations 
and  will  have  a  farreaching  effect  ,upon  power  develop- 
ment and  the  economic  life  of  the  country. 

One  little  sentence  in  the  Constitution,  "The  Congress 
shall  have  power  ...  to  regulate  commerce  .  .  . 
among  the  several  states,"  is  involved.  By  direct  ap- 
plication of  this  power  the  whole  economic  course  of 
•transportation  has  been  changed  in  the  past  three  de- 
cades, and  by  its  implication  millions  have  been  ex- 
pended in  the  development  for  commerce  and  transpor- 
tation of  streams  actually  or  potentially  navigable. 
Through  a  long  line  of  court  decisions  this  latter  power 
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of  the  federal  government  to  control  intrastate"  waters 
has  been  so  well  established  that  there  is  no  possibility 
of  its  being  contravened.  Extension  of  the  federal 
power  to  flood  control,  too,  has  been  steady  and  for  the 
most  part  unopposed,  though  the  exact  wording  of  the 
Constitution  has  to  be  severed  strained  to  permit  this 
construction.  With  the  development  of  electric  trans- 
mission, however,  a  new  phase  of  waterway  use  arose, 
one  which  could  not  have  been  conceived  by  the  authors 
of  the  Constitution  and  which  is  not  directly  covered 
by  that  document.  This  is  the  use  of  water  for  power. 
Acting  under  the  interstate  commerce  clause  of  the  Con- 
stitution, Congress  in  the  Federal  Water  Power  Act 
assumed  control  of  so-called  navigable  waters  for  power 
use  and  it  defined  navigable  waters  as  those  of  which 
any  part  is  "used  or  suitable  for  use  for  the  trans- 
portation of  persons  or  property  in  interstate  or  for- 
eign commerce." 

By  broad  interpretation  this  might  include  all  useful 
waters  in  the  country,  for  practically  any  stream  of 
potential  power  value  can  somewhere  along  its  course 
float  a  log  or  a  rowboat — "property,"  it  will  be  noted, 
"in  interstate  or  foreign  commerce."  Is  so  broad  a 
federal  supervision  permitted  by  the  Constitution? 
Several  of  the  states  deny  it  and  New  York  is  bringing 
the  case  to  the  highest  authority.  Its  settlement  will 
not  only  clear  up  an  ambiguity  in  the  Federal  Water 
Power  Act  which  is  worrying  the  public  officials  of 
many  of  the  states  and  the  promoters  of  many  water- 
power  projects  but  it  will  be  another  milestone  in  the 
century-old  states  rights  dispute. 


Why  Engineers  Stay  Home 

FROM  the  news  we  learn  that  in  many  (|uarters  folks 
are  giving  a  thought  to  the  waste  chargeable  to 
guff.  An  unusually  succinct  budget  report  by  the 
British  Chancellor  of  the  Exchequer  won,  even  from  a 
political  opponent,  commendation  for  its  merciful  brev- 
ity. The  Quebec  Board  of  Trade  forbids  its  members  to 
talk  in  its  meetings  for  more  than  three  minutes  unless 
they  have  something  to  say,  in  which  event  they  are 
allowed  ten  minutes  in  which  to  say  it.  A  fledgling 
senator  has  recorded  his  bewilderment  as  senatorial 
prolixity  and  has  dared  to  predict  that  some  day  sena- 
tors will  be  required  to  speak  to  the  point.  On  every 
hand  we  find  a  desire  to  impose  an  embargo  on  twaddle. 
All  this,  unfortunately,  rouses  memories  of  technical 
-f)ciety  meetings  we  all  have  attended.  Today,  moat 
'echnical  societies  are  seeking  to  increase  their  u.seful- 
neas  to  their  members.  We  suspect  that  no  other  one 
thing  they  might  do  could  accomplish  more  to  that  end 
than  would  the  elimination  of  the  interminable  and  oft- 
•imes  irn-lcvant  discussions  that  drag  out  so  many 
technical  meetings  until  all  hours.  In  .some  of  the  large 
cities  many  members  live  out  of  town  and  must  catch 
certain  trains.  Frpquently,  the.se  men,  who  have  gone 
to  the  trouble  and  sometimes  incurred  the  expen.sc  of 
staying  in  town  for  the  meeting,  must  hurry  off  in  the 
middle  of  the  discussion  because  one  or  two  have  been 
permitted  to  fritter  away  precious  minutes  on  airy 
nothings.  Others,  who  live  in  town,  may  have  few 
spare  evenings  and  resent  the  dissipation  of  the  time 
they  are  willing  fo  devote  to  th«ir  technical  societies. 

The  genus  Hmr-waMer  includes  several  species. 
ThfM-e  is.  for  e:  ample,  t'  e  chap  who  cannot  stick  to  the 
point  and  wanders  off  into  b.vways  Ihiit  to  him  may  bp 


most  interesting  but  that  contribute  nothing  to  the  sub- 
ject in  hand.  Sometimes  the  digression  takes  the  form 
of  an  alleged  funny  story  of  vague  point  and  doubtful 
application.  Most  engineers,  to  be  sure,  have  a  sense 
of  humor  and  are  glad  to  have  a  technical  discussion 
illumined  by  an  appropriate  anecdote;  but  few  can  sit 
patiently  and  li.sten  to  ancient  and  inappropriate  yarns 
just  because  the  speaker  happened  to  hear  them  only 
that  afternoon.  So  far  as  genuine  discussion  is  con- 
cerned, a  presiding  ofliicer  of  tact  and  resource  can  do 
much  to  keep  it  to  the  point;  but  suppression  of  the 
would-be  humorist  is  more  properly  the  task  of  discern- 
ing, heartless,  and  courageous  personal  friends. 

Much  of  the  rambling — most  of  it,  probably — results 
from  a  lack  of  clear-cut  purpo.se  in  the  speaker.  Many 
do  not  prepare  in  advance,  even  in  their  minds,  what 
they  propose  to  contribute  to  the  discussion.  Some- 
times, of  cour.se,  ideas  are  suggested  by  what  another 
has  said;  but  it  would  seem  that  from  the  very  nature 
of  such  cases  the  comment  would  be  to  the  point. 
Digression  of  this  sort  is  in  general  unconscious  and 
can  easily  be  eliminated  if  speakers  will  formulate 
clearly  in  their  minds  just  what  they  want  to  say,  get 
up  and  say  it,  and  when  they  have  said  it.  sit  down. 
It  takes  a  good  man  to  know  how  to  talk;  it  takes  a 
better  one  to  know  when  to  stop.  More  pernicious  than 
all  this,  however,  is  the  case  of  the  perennial  discussor 
who  seems  to  fear  that  unless  he  talks  on  every  subject 
that  comes  up  he  will  be  overlooked  and  forgotten. 
Much  time  is  wasted  by  those  who  feel  bound  to  talk, 
and  who,  if  they  know  nothing  about  the  subject  under 
discussion  will  gladly  oblige  with  a  dissertation  on  the 
nearest  thing  to  it  that  they  do  know  something  about. 
To  be  seen  and  heard  seems  to  be  their  chief  object. 

A  third  species  is  the  hobby-rider.  Amazing  it  is, 
how  deftly  this  specimen  can  hitch  his  steed  to  any 
vehicle  that  may  happen  to  be  traveling  *he  highway 
of  technical  intercourse.  Whatever  its  nature,  we  find 
it  serenely  bobbing  its  way  through  every  discussion 
its  master  attends,  be  the  subject  anything  from 
micro.scopical  investigation  of  steel  fractures  to  the 
newest  theory  for  valuing  a  public  utility. 

While  the  sheer  waste  of  time  and  energy  caused 
by  this  sort  of  thing  is  regrettable,  a  deplorable  by- 
product is  the  exclusion  by  the  time-wasters  of  men 
who  really  could  say  something.  Although  our  tech- 
nical gardens  may  be  overrun  with  ramblers,  sun- 
flowers, and  forget-me-nots,  there  will  still  be  found 
lurking  in  obscure  corners  violets  of  true  worth  that 
l)lush  un.seen  under  the  competition  of  the  more  hardy 
perennials.  We  believe  that  if  conciseness  were  more 
generally  the  vogue  in  technical  di.scU.ssions  and  loqua- 
I  ity  were  more  openly  frowned  on  as  l>eing  decidedly 
i.nsportsmanlike  and  in  bad  form,  many  of  these 
younger  and  more  modest — and  often  more  competent — 
men  would  be  encouraged  to  say  their  say.  To  be  sure, 
much  cf  the  fault  is  their  own  for  not  to.nsing  their  hats 
into  the  ring,  but  under  the  circum.stances  their  reticence 
is  undcrstfindahle. 

While  calling  attention  to  this  particular  evil  we  are 
not  forgetting  that  some  societies  lalwr  under  tho 
opposite  difficulty — a  dearth  of  discussion  that  leaves 
many  meetings  fruitless  and  uninsniring.  Rut  that  is 
another  ailment  which  calls  for  difTerent  treatment. 

Engineers  have  talker!  much  about  elimination  of 
waste.  We  suggest  that  herf  is  a  chance  for  them  to 
do  a  job  right  in  their  own  household. 
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Design  Features  of  Lincoln  Highway  "Ideal  Section" 

Technical  Committee  Has  Planned  Object-Lesson  Route  in  Every  Detail  of  Which 
Best  Highway  Engineering  Practice  Will  Be  Embodied 


By  W.  G.  Thompson 


Idea!    Section.    Ijincoln    Highway 


Engineer, 
nicr    Stat.-    Highwj 


y  Engineer  of  New  Jersey 


DURING  1919  and  1920,  it  became  evident  to  the 
officials  of  the  Lincoln  Highway  Association  that 
the  need  for  stimulating  interest  in  highway  develop- 
ment no  longer  existed,  because  of  the  then  country- 
wide demand  for  more  and  better  highways  and  the 
unprecedented  provision  of  funds  for  their  construction. 
Their  thought  then  turned  to  comprehensive  specifica- 
tions and  more  durable  construction,  the  need  for 
insuring  safety  and  convenience  to  highway  users,  and 
the  protection  and  amplification,  where  possible,  of  the 


SITE  IN  INDIANA  FOR  IDEAL,  SECTION 

existing  natural  beauties  of  the  road  sides.  Thus,  the 
Ideal  Section  of  the  Lincoln  Highway,  a  IJ-mile  length 
between  Dyer  and  Schererville,  Ind.,  32  miles  south  of 
Chicago,  was  conceived. 

Its  proponents  do  not  consider  it  the  ultimate  in 
highway  development,  nor  do  they  set  it  up  as  a  pattern 
to  be  minutely  followed  by  all  authorities.  Rather,  they 
submit  it  as  a  guide,  hoping  that  the  general  principles 
outlined  may  be  adopted  and  improved  upon  when  im- 
proa'ement  of  main  routes  of  heavy  travel  is  being 
considered.  Criticism  of  the  Ideal  Section  is  invited 
and  expected. 

In  order  to  avail  itself  of  ideas  from  every  section 
of  the  country,  the  association  mailed  4,600  question- 
naires to  highway  engineers  in  public  employ  and  to 
college  professors  of  highway  engineering,  requesting 
suggestions  as  to  specifications  and  design.  A  summary 
of  the  replies  was  used  as  the  basis  of  discussion  by  a 
technical  committee  of  highway  engineers  and  author- 
ities, appointed  by  the  association  to  serve  without  pay 
in  determining  the  essentials  of  the  genei-al  specifica- 
tions and  requirements.  At  meetings  of  this  commit- 
tee held  in  New  York  in  December,  1920,  and  in  Chicago 
in  February,  1921,  discussion  of  the  problem  covered 
18  principal  points,  which,  as  briefly  enumerated  below, 
were  adopted  for  the  guidance  of  the  consulting  high- 
way engineer  and  the  consulting  landscape  architect 
appointed  by  the  association  to  prepare  the  working 
design  and  specifications.  ^ 

1.    The  standard  width  of  right-of-way  for  the  Ideal 


Section  shall  be  100  ft. :  Highway  authorities  must 
anticipate  future  requirements  by  the  securing  of 
options  on  adequate  rights-of-way  in  advance  of  the 
time  the  additional  right-of-way  widths  may  be  neces- 
sary, and  thus,  while  not  hampering  abutting  property 
owners  in  the  use  of  the  additional  right-of-way,  still 
make  economic  prcnnsion  for  its  future  use. 

2.  The  specifications  shall  be  predicated  upon  an 
average  traffic  of  15,000  passenger  automobiles  per 
24-hr.  day,  traveling  at  a  speed  of  35  miles  per  hour 
and  5,000  motor  trucks  per  24-hr.  day,  traveling  at  an 
average  speed  of  10  miles  per  hour:  The  width  of 
paving  shall  be  40  ft.,  laid  in  one  continuous  slab  in 
the  center  of  the  right-of-way,  to  allow  four  lanes  of 
travel  on  the  metal. 

3.  The  specifications  shall  be  predicated  on  the  ulti- 
mate statutory  regulation  of  motor-truck  design,  limit- 
ing the  superimposed  load  to  800  lb.  per  inch  of  width 
of  tire  actually  in  contact  with  the  road  surface  and  to 
8,000  lb.  per  rear  wheel:  Assuming  the  total  rear  axle 
load  at  16,000  lb.  as  75  per  cent  of  the  total  gross  load, 
then  the  total  permissible  load  per  truck  would  be 
21,333  lb.,  which  is  somewhat  under  the  maximum  load 
now  permitted  by  statute  in  several  states. 

4.  The  drainage  shall  consist  of  submerged  drain  tile 
and  catch  basins. 

5.  The  Ideal  Section  shall  be  constructed  of  concrete, 
10  in.  thick,  of  uniform  section,  with  reinforcing  steel 
embedded:  Reinforcing  steel  shall  be  considered  as  ties 
to  hold  the  slabs  together  in  case  of  cracking  and  to 
prevent  the  widening  of  cracks.  It  is  not  to  be  con- 
sidered as  reinforcing  steel  in  the  sense  that  steel  is 
used  in  reinforcing  a  concrete  building.  Approximately 
80  lb.  per  100  sq.ft.  of  steel  mesh  or  rods  shall  be  placed 
near  the  top  of  the  slab. 

6.  The  design  shall  require  the  placing  of  tie  steel 
across  the  longitudinal  and  transverse  joints. 

7.  Earth  shoulders  shall  be  provided  on  each  side 
of  the  concrete. 

8.  The  Ideal  Section  shall  be  lighted. 

9.  No  curves  shall  have  a  radius  of  less  than  1,000  ft. 
and  all  curves  shall  be  superelevated  for  a  speed  of  35 
miles  per  hour.  Wherever  reasonably  possible,  curves 
shall  be  eliminated. 

10.  A   foot-path    shall   be   provided   for  pedestrians. 

11.  The  Ideal  Section  shall  be  equipped  with  guard 
and  warning  signs  and  all  embankments  protected  by 
guard  rails. 

12.  All  crossings  at  grade  shall  be  eliminated. 

13.  All  wires  shall  be  placed  underground:  Item  13 
was  later  qualified  as  follows :  While  the  technical  com- 
mittee understands  that  at  the  present  time  there  are 
economical  and  technical  objections  against  placing 
wires  underground,  it  recognizes  that  this  practice  may 
become  possible  in  the  future,  and  recommends  that 
they  be  so  placed  when  it  becomes  feasible  and  prac- 
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ticable.    Further,  it  urges  research  woi-k  along  this  line. 

14.  All  advertising  signs  shall  be  prohibited  along 
the  right-of-way  and  all  signs  of  direction  or  distance, 
except  those  placed  or  authorized  by  proper  state 
authority,  shall  be  pi-ohibited. 

15.  Obstructions  to  vision  at  intersecting  roads  for 
a  distance  of  at  least  500  ft.  each  way  from  the  inter- 
section shall,  in  so  far  as  practicable,  be  removed. 

16.  All  distance  marking  should  originate  at  the 
municipal  headquarters  of  any  town  or  city. 

17.  Neither  the  Ideal  Section  nor  any  other  road 
should  be  built  without  provision  for  adequate,  intel- 
ligent, continuous  and  prompt  maintenance. 

18.  Comfort  stations,  park  sites  and  ideal  camp-site 
facilities  are  recommended. 

A  brief  presentation  of  I'easons  for  adoption  of  the 
above  principal  features  follows: 

1.  Width  of  Right-of-Way — Especially  for  those 
highways  between  great  cities  obviously  destined  to 
become  heavily  traveled  during  coming  generations, 
measures  should  now  be  taken  to  prevent  encroachment 
and  provide  for   additional   pavement   width   as   traffic 


pass  a  given  point  in  single  file;  therefore,  a  two- 
traffic-lane  road  can  easily  pass  1,000  to  1,500  vehicles 
per  hour,  and  during  rush  hours  may  handle  double 
that  number. 

If  economic  reasons  alone  are  to  govern  highway 
design,  provision  for  four  lanes  of  traffic,  as  in  the 
proposed  Ideal  Section,  is  indefensible.  However,  in  the 
death-registration  area  of  the  United  States  9,000  per- 
sons were  killed  in  motor  accidents  in  1920,  a  decided 
increase  over  any  previous  year.  Many  of  those  killed 
were  pedestrians  in  cities,  and  many  deaths  were  due 
to  causes  other  than  narrow  pavements,  but  in  the 
aggregate  they  demand  that  we  consider  the  future,  and 
its  inevitable  increase  in  the  number  of  vehicles,  par- 
ticularly motor  trucks,  which,  due  to  their  low  speed, 
will  largely  aff'ect  the  traffic  capacity  and  consequently 
the  safety  of  the  two-lane  highway,  unless  provision  be 
made  to  minimize  their  interference  with  high-speed 
vehicles.  In  many  localities  the  traffic  problem  is  not 
so  much  due  to  the  high-speed  driver,  as  it  is  to  the 
interference  by  the  cautious,  inexperienced,  slow 
drivers,  and  the  slower  motor  trucks  holding  tenaciously 
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demands.  In  providing  for  a  100-ft.  right-of-way.  and 
the  further  provision  of  securing  options  an  121  ft. 
additional  on  each  side,  the  technical  committee  had  in 
mind  not  only  the  future  utilitarian  development,  but 
po!!sible  sesthetic  development  as  well.  The  property 
required,  additional  to  that  on  the  existing  right-of-way, 
will  be  purchased  by  the  Lincoln  Highway  Association 
and  deeded  to  the  State  of  Indiana. 

2.  Pavement  Width — Opinions  on  width  diff'er  widely. 
Many  contend  that  after  traffic  reaches  a  certain 
density  parallel  highways  should  be  provided.  However, 
vehicles  usually  follow  a  certain  road  and  for  many 
years  attempts  to  divert  traffic  to  parallel  highways, 
for  any  reason  outside  the  owner's  volition,  will  meet 
with  resistance  from  highway  users.  In  future  design 
pavement  width  will  continue  to  be  a  matter  .subject  to 
local  determination. 

A.  N.  .lohn.son,  dean  of  the  Engineering  Cdlege, 
University  of  Maryland,  gave  in  the  .June  0,  1921.  issue 
of  Engineerinii  Neim-Record.  p.  989,  an  analysis  of 
methods  for  determining  pavement  widths.  His  con- 
clusions, based  upon  careful  observations  of  traffic 
covering  several  months  on  the  Baltimm-e-Washington 
road,  are  that  "highway  plans  contemplating  an  ex- 
tended system  of  highways  of  greater  width  thnn  is 
required  for  two  lanes  of  traffic  arc  extravagant  and 
have  no  economic  ju.stification."  This  he  predicatea 
upon  the  fact  that  with  a  25-miIe  speed  and  1.32-ft. 
center  to  center  .spacing,   1,000  vehicles  per  hotjr  can 


to  the  center  of  the  present  two-lane  road.  Collision, 
ditching,  overturning,  injury  and  death,  frequently  result 
from  attempts  to  pass  these  vehicles  on  narrow  roads. 

In  its  discussion  of  this  phase  of  the  subject  the  com- 
mittee considered,  not  especially  the  problems  of  today, 
but  tried  to  visualize  conditions  as  they  will  exist  20 
years  hence.  If  no  motor  trucks  were  to  be  considered 
the  committee  would  undoubtedly  have  agreed  on  a 
two-,  or  at  most,  a  three-lane  design.  There  was  no 
dis.sent  to  the  proposition  that  separation  of  trucks  and 
passenger  vehicles,  particularly  between  large  cities, 
will  be  desirable  in  future  design  whenever  feasible. 
This  decision  is  based  principally  on  the  fact  that 
human  safety  and  convenience  should  be  predominating 
influence."*  in  future  design.  Who  can  truthfully  say 
there  is  recreational  value,  or  anything  but  constant 
danger,  and  nervous  strain,  in  driving  over  our  present 
two-lane  highways  anywhere  within  50  miles  of  our 
large  cities  on  holidays? 

Economic  considrrations  must  always  govern  our 
highway  policies,  but  the  motor  vehicle  is  fast  reaching 
a  place  in  the  life  of  our  i)eoiile  where  economic  policies 
will  increasingly  be  tempered  and  influenced  by  demand 
for  greater  freedom  from  restraint,  coupled  with  safety, 
than  is  now  possible  or  practicable  on  our  two-lane 
highways.  In  the  laM  niwlnsix,  human  eafefy  i.i  nf 
jmramnunt  impnrtance,  and  xhnuld  be  niihnrdinated  tn 
nn  other  element  or  connideraJion  in  designs  for  engi- 
neering  works. 


984 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  24 


3.  Truck  Loadings — Wide  differences  of  opinion  have 
thus  far  prevented  adoption  of  a  common  standard  of 
maximum  vehicle  loadings,  though  the  matter  is  now 
before  many  legislatures  with  fair  prospect  of  general 
adoption,  by  statute,  of  not  to  exceed  28,000  lb.  gross 
load,  with  not  to  exceed  75  per  cent  of  the  load  on 
the  rear  axle.  Realizing  the  futility  of  hoping  for  an 
early  agreement  on  this  subject  the  committee  arbi- 
trarily predicated  the  pavement  design  upon  a  maximum 
gross  loading  of  8,000  lb.  per  rear  wheel,  limiting  the 
superimposed   load  to   800   lb.   per   inch  of  tire  width. 

Subfoundation  conditions  at  the  proposed  site  in  Lake 
County,  Indiana,  were  known  to  be  good  and  of  uni- 
formly high  supporting  value,  and  although  it  is 
admitted  that  the  10-in.  slab  thickness  was  arbitrarily 
decided  upon,  that  decision  is  supported  by  the  results 
from  subsequent  tests  conducted  by  the  U.  S.  Bureau 
of  Public  Roads  at  Arlington,  Va.,  and  described  by 
C.  A.  Hogentogler  (see  Engi7ieering  Netos-Record,  Dec. 
8,  1921,  p.  944).  The  tests  showed  that,  as  represent- 
ing the  average  relation  of  thickness  to  impact  resist- 
ance, the  10-in.  slab  of  1:1J:3  unreinforced  concrete 
on  a  good  subfoundation  will  resist  single-wheel  impact 
of  44,000  lb.,  at  least  until  permanent  subgrade  de- 
formation occurs.  Granting  a  uniformly  smooth  pave- 
ment surface,  a  uniformly  resistant  subfoundation  and 
uniformly  good,  unbroken  vehicle  tires,  this  figure  is 
well  above  any  impact  force  to  be  expected  in  the  near 
future,  especially  considering  the  increasing  use  of 
pneumatic  tires.  Because  of  the  conditions  under  which 
they  were  conducted,  the  tests,  Mr.  Hogentogler  admits, 
are  not  to  be  taken  as  infallible  guides  to  design.  The 
technical  committee  of  the  Lincoln  Highway  Associa- 
tion, however,  feels  that  in  the  absence  of  definite 
information  the  results  of  the  bureau's  tests  justify  the 
adoption  of  the  above  loadings  and  the  10-in.  slab  thick- 
ness. Addition  of  metal  reinforcement  and  dowel  bars 
across  the  joints  will  measurably  increase  the  above- 
mentioned  impact  resistance,  which  is  given  for  unrein- 
forced slabs. 

i.  Drainage — The  committee  emphasizes  the  fact 
that  subfoundation  drainage  is  the  first  and  predom- 
inating requisite  to  the  success  of  any  type  of  pavement. 
For  safety  reasons  no  open  drainage  ditches  are  to  be 
permitted  immediately  adjacent  to  the  roadway.  Suffi- 
cient right-of-way  is  provided  to  enable  placing  them 
at  a  distance.  Where  the  topography  precludes  this 
practice,  catch-basins  leading  to  pipes  under  the  road 
or  to  covered  drains  will  carry  off  surface  water.  Wher- 
ever necessary  trenches,  4  ft.  deep,  with  bottom  tile 
and  backfilled  with  coarse  stone  will  be  placed  to 
intercept  and  carry  off  subsurface  water. 

One  30-ft.  span,  of  reinforced-concrete,  flat-slab 
bridge  is  included  in  the  Ideal  Section  construction.  It 
will  have  40  ft.,  clear  of  vehicular  roadway,  and  5-ft. 
sidewalks.  A  strong  parapet  wall  of  simple  design  will 
be  placed  outside  the  sidewalks.  Unusual  care  will  be 
taken  to  compact  the  approach  backfill.  In  order  to 
minimize  cracks  due  to  possible  settlement  at  the 
approaches  to  the  bridge  floor  reinforced  pavement 
approach  slabs  15  ft.  long  will  be  laid  to  act  as  beams 
with  their  bridge  ends  resting  on  the  abutment,  and 
outer  ends  on  the  subfoundation.  This  method  will 
minimize  the  effect  of  impact  on  the  bridge  floor  slab, 
the  destructive  effect  qf  which  is  so  noticeable  where 
breaks  in  the  grade  exist  between  the  approach  slab 
and  the  bridge  floor. 


5.  Type  of  Pavement — The  technical  committea 
unanimously  decided  that  the  pavement  should  be  one- 
course  Portland  cement  concrete,  1:2:3  mixture,  of  10 
in.  uniform  thickness  on  a  crowned  subfoundation  with 
reinforcing  metal  embedded.  It  is  not  intended  to 
convey  the  idea  that  concrete  is  considered  the  ideal 
pavement.  We  probably  shall  never  attain  that  de- 
sideratum. The  committee  considers  concrete  the  least 
expensive  of  the  several  more  durable  pavements  now 
in  use;  if  properly  laid  it  can  be  used  for  many  years 
as  a  pavement,  and  if  its  surface  ever  wears  so  that 
it  is  undesirable  as  a  riding  surface,  it  may  be  I'esur- 
faced  with  concrete,  asphalt  or  brick.  This  practice 
has  successfully  been  demonstrated. 

It  is  generally  admitted  that  other  types  of  pave- 
ment for  main  highways  should  have  a  concrete  base  to 
insure  the  integrity  of  the  surface,  whatever  the  type. 
The  initial  cost  of  the  concrete  type,  as  thus  far  devel- 
oped, being  lower  than  that  of  any  other  type  of  sur- 
facing on  a  concrete  base,  plus  its  comparatively  low 
maintenance  cost,  plus  its  freedom  from  slipperiness  in 


BRACKET  TYPE}  SERIES   HIGHWAY  LIGHTING  UNIT 

wet  weather,  and  smooth  riding  qualities  (when  prop- 
erly finished)   gave  it  the  preference  in  this  selection. 

Little  is  definitely  knovra  of  the  causes  of  cracking 
in  concrete-pavement  slabs,  or  rather,  definite  means 
of  prevention  under  any  and  all  conditions  are  unknown. 
Recognizing  this  fact,  a  majority  of  the  committee 
favored  the  placing  of  reinforcing  metal  to  assist  in 
holding  together  the  cracked  sections,  and  to  prevent 
widening  of  cracks,  which  are  readily  repaired  by  fill- 
ing with  bitumen.  Reinforcing  metal  will  consist  of 
steel  mesh  or  rods.  About  80  lb. 'per  hundred  square 
feet  will  be  placed  3  in.  below  the  top  of  the  slab; 
3 -in.  steel  bars,  5  ft.  long,  will  be  placed  across  the 
longitudinal  joint,  about  3  ft.  center  to  center,  to  assist 
in  preventing  slab  edges  from  rising  above  each  other 
.and  to  prevent  possible  widening  of  the  longitudinal 
joint.  Dowels  to  assist  in  preventing  slab  movement 
will  be  placed  across  transverse  joints,  which  will  be 
spaced  at  75-ft.   intervals. 

~.    Shoidders — Five-foot  shoulders  of  earth  are  pro- 
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vided.  These  will  be  thoroughly  compacted  and  a  layer 
of  good  top-soil  placed  on  them  to  be  later  seeded  to 
grass.  These  will  enable  occasional  use  by  vehicles 
without  danger  of  injury.  It  is  believed  the  40-ft.  width 
of  pavement  makes  more  durable  shoulders  unnecessary 
and  that  the  grass  or  sod  will  minimize  the  unnecessary 
use  and  wear  of  the  shoulders  by  vehicles.  This  has 
successfully  been  demonstrated  in  many  places. 

8.  Lighting — The  lighting  of  highways,  except  in  the 
vicinity  of  cities,  will  continue  to  be  a  debatable  ques- 
tion. Much  of  the  objection  to  the  lighting  of  inter- 
urban  highways  was,  and  still  is,  due  to  improper  and 
inadequate  lighting  .systems,  where  open  lamps  throw 
the  glare  into  the  drivers  eyes  and  the  type  and  posi- 
tion of  reflectors  cause  the  illumination  of  the  fields 
alongside  the  road  instead  of  confining  it  to  the  pave- 
ment proper.  Given  a  uniform  diffusion  of  light  on  the 
roadway  and  an  economical  maintenance  of  a  lighting 
system,  there  can  be  no  question  of  its  desirability, 
for  the  following  reasons:  Prevents  accident  at  dan- 
gerous curves  and  other  obstacles;  reduces  headlight 
glare  and  consequently  relieves  eyestrain;  facilitates 
making  repairs;  discourages  holdups;  encourages  night 
motor  freight  traffic,  thereby  relieving  daytime  conges- 
tion; helps  bring  electricity  to  the  farms  by  providing 
power  lines. 

The  General  Electric  Co.,  through  W.  D'Arcy  Ryan, 
will  provide  a  system  of  lighting,  developed  after  long 
experimentation,  which,  due  to  a  highly  efficient  reflec- 
tor, provides  a  uniform  diffusion  of  light  over  the 
roadway  surface,  entirely  eliminating  the  glare  and 
effectively  confining  the  illumination  to  the  roadway 
proper.  The  lighting  unit,  a  view  of  which  is  shown, 
will  be  mounted  on  concrete  poles  of  simple  design,  3,5 
ft.  high,  and  spaced  2.50  ft.  centers,  staggered.  Lamps 
will  be  2,500  lumens  (2.50  cp.)  Mazda  C  .series,  operated 
from  a  constant  circuit,  supplying  6.6  amp.  received 
from  a  transformer  on  a  primary  line  of  2,300  v.,  60 
cycles.  Lighting  current  will  be  carried  by  a  steel- 
armored  cable  buried  about  12  in.  in  the  ground. 

Bearing  in  mind  that  the  following  lighting  cost 
summary  is  based  upon  an  installation  for  only  about 

2  miles  of  roadway,  it  will  be  admitted  that  the  annual 
cost  is  not  staggering,  considering  the  benefits  derived. 

LIGHTING  COST  PER  TEAR  ON  A  TEN-YEAR  BASIS 
ABKumlnK   the   system   to   be   salvaged  nt    the   ontl    of   ten   years 
for   25    per    rent    of   the   original    cost,    then    the    yearly   cost    with 
interest  at   6'/r ,  payable  In  advance,  will  be  11.025  per  cent  of  the 
original  cost. 

Investment   on    fixed    charge 11.721.0" 

Operation   and    maintenance    1,023. 'Ml 

Total  cost  per  year  for  system 12.74 4.00 

Cost  per  lamp  per  year,  based   on  41    fixtures...       $«2.50 
Cost  per  year,  per  linear  foot  of  roadway 10.25 

This  installation  is  designed  to  illuminate  a  40-ft.  pave- 
ment. Co.st  of  installation  and  operation  for  narrower 
widths  would  be  somewhat  lower. 

10.  Carp  of  Pfldf/<trian8—y[aT\y  pedestrians  are 
killed  and  injured  by  motors,  because  no  way  i.s  pro- 
vided for  them  outside  the  pavfment.  Provision  for 
human  safety  demands  that  whrTcver  practicable  fw)t- 
pafhs  or  sidewalks  be  provided.    A  .5-ft.  gri^vfl  foot-path 

3  or  4  in.  thick  will  be  placed  outside  the  roadway 
of  the  Ideal  Section. 

//.  Warning  Sign«  and  Guard  RaJh—'So  difTerences 
of  opinion  exist  as  to  the  necessity  for  the.xe  safety 
factors.     Adequate  warning  signs  will  be  placed  where 


necessary.  Embankments  over  3  ft.  high  will  be  pro- 
tected by  guard  rail.  The  posts  will  be  of  concrete 
about  6 J  ft.  long  and  6  x  6-in.  square,  having  no  top 
railing.  Two  side  rails  of  2  x  6-in.  timber,  properly 
spaced  and  painted  white,  will  be  fastened  to  the  posts 
by  U-bolts.  These  will  enable  ready  replacement  of 
broken  wooden  rails. 

12.  Grade  Crossings — No  railroad  lines  cross  the  pro- 
posed Ideal  Section  site  at  grade.  The  committee,  in 
voting  for  the  elimination  of  grade  crossings,  fully 
comprehended  the  economic  problem  involved,  and  real- 
ized that  many  years  must  elapse  before  attainment 
of  this  ideal  is  accomplished.  It  is  on  record,  however, 
to  the  effect  that  ideal  highway  conditions  preclude 
the  existence  of  railroad  grade  crossings. 

13.  Underground  Wires — Because  in  most  instances 
pole  and  overhead  wire  lines  along  a  highway  detract 
from  its  sightliness,  and  in  winter  constitute  an  actual 
menace  to  users  of  the  road,  the  technical  committee 
voted  to  have  all  overhead  wires  placed  underground. 
This  action  was  taken  in  absence  of  knowledge  of  tech- 
nical and  practical  telephone  and  telegraph  operating 
requirements.  Subsequent  discussion  of  the  matter 
with  oflScials  of  the  companies  involved  developed  the 
fact  that,  especially  for  long-distance  lines  (those  along 
the  Ideal  Section  being  transcontinental  lines),  the 
placing  of  wires  underground  is  impracticable. 

Submitting  to  conditions  beyond  its  control  and 
acknowledging  the  seriousness  of  interference  with 
telephone  and  telegraph  communications,  the  commit- 
tee will  make  the  best  possible  disposition  of  the  pole 
lines.  Full  and  cordial  co-operation  is  assured  by  the 
companies  involved. 

15.  Advertising  Sigiw;,  Highway  Markers — The  in- 
discriminate placing  of  advertising  signs  within  and 
along  the  public  rights-of-way  should  be  prohibited  by 
law.  Frequently  placed  across  the  inside  of  curves, 
or  at  road  intersections,  they  constitute  a  positive 
menace  to  public  safety.  The  committee  untjualifiedly 
recommends  their  removal  and  future  prohibition,  by 
statutory  enactment,  in  every  state. 

Owing  to  inconsistencies  noticed  where  highway 
marking  is  done  by  many  diff'erent  agencies,  the  com- 
mittee recommends  that  all  distance  and  direction 
markers  be  placed  only  by  proper  state  or  local  author- 
ity and  that  all  distances  should  originate  at  the 
municipal  headquarters  of  any  town  or  community. 

17.  Maintenance — Maintenance  of  the  roadway  will 
be  cared  for  by  the  State  Highway  Department  of 
Indiana,  since  it  is  a  part  of  a  stale  highway  route. 
Difl-annexation  of  the  portions  within  the  incorporated 
limits  of  the  towns  of  Dyer  and  Schererville  was  eff'ccted 
by  those  towns  to  permit  future  maintenance  by  the 
state.   . 

18.  Comfort  Station.^,  Camp  Sites,  etc. — It  is  the  in- 
tention of  the  Lincoln  Highway  As.sociation  later  to 
establish  a  comfort  station  and  camp  site  for  tourists. 
A  generous  acreage  for  this  purpose  has  l)een  promised 
by  a  citizen  in  the  vicinity.  Simple  facilities  will  be 
provided  to  make  the  camp  site  comfortable  for  over- 
night stops. 

Except  in  public  parks  little  attention  has,  as  yet, 
been  paid  to  the  systematic  development  of  the  natural 
beauty  of  our  roadsides.  Where  there  are  undcrdrains 
whose  functions  might  be  dislurlted  by  spreading  roots, 
the  close  proximity  of  shrubs  or  trees   is  undesirable. 
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However,  where  no  underdrains  exist,  the  growth  of 
natural  bushes  and  shrubbery  is  an  actual  benefit  in 
preventing  erosion  of  slopes.  Preservation  of  our  road- 
side trees  is  a  public  duty,  the  evasion  of  which 
finds  but  little  justification  in  the  claim  that  they  inter- 
fere with  agricultural  production,  or  the  services  of 
public  utilities. 

The  Ideal  Section  is  to  be  IJ  miles  long.  It  will  be 
built  on  the  Lincoln  Highway  between  the  towns  of 
Dyer  and  Schererville  in  Lake  County,  Indiana,  about 
12  miles  south  of  Hammond,  and  32  miles  south  of 
Chicago.  Nationally  central  location,  favorable  topog- 
raphy and  nearness  to  Chicago  for  inspection  purposes 
determined  the  selection  of  the  site. 

Through  the  interest  of  C.  B.  Seger,  chairman  of  the 
board  and  president  of  the  United  States  Rubber  Co., 
and  J.  Newton  Gunn,  vice-president,  United  States 
Rubber  Co.  and  president,  United  States  Tire  Co., 
there  was  contributed  toward  the  cost  by  the  United 
States  Rubber  Co.  $120,000.  The  State  of  Indiana, 
through  its  highway  commission,  with  the  approval  of 
the  Governor,  contributed  at  the  rate  of  $33,000  per 
mile,  $49,500.  Lake  County,  Indiana,  will  contribute 
$25,000.  The  total  funds  available,  therefore,  are 
$194,500. 

Mr.  Gunn  is  president  of  the  Lincoln  Highway  Asso- 
ciation and  A.  F.  Bement,  of  Detroit,  is  vice-president, 
in  active  charge  of  its  work. 

The  personnel  of  the  technical  committee  appointed 
by  the  association  to  determine  the  general  features  of 
the  specifications  follows:  W.  D.  Uhler,  state  highway 
engineer,  Pennsylvania;  A.  R.  Taylor,  state  highway 
commissioner,  Ohio;  H.  E.  Breed,  consulting  engineer. 
New  York ;  Cliif ord  Older,  state  highway  engineer,  IIR- 
nois;  T.  R.  Agg,  professor  of  engineering,  University 
of  Iowa;  F.  R.  White,  state  highway  engineer,  Iowa; 
A.  N.  Johnson,  dean.  Engineering  College,  University 
of  Maryland;  Edward  R.  Hines,  chairman,  highway 
commission,  Wayne  County,  Michigan;  Col.  Sidney  D. 
Waldon,  consulting  automotive  engineei%  Detroit;  L. 
H.  Wright,  former  highway  commissioner,  Indiana;  A. 
R.  Hirst,  state  highway  engineer,  Wisconsin;  Arthur 
H.  Blanchard,  professor  of  highway  engineering.  Uni- 
versity of  Michigan ;  Major  J.  M.  Ritchie,  Motor  Trans- 
port Corps.,  U.  S.  Army ;  W.  G.  Thompson,  former  state 
highway  engineer,  New  Jersey ;  Elmer  C.  Jensen,  chair- 
man, Lincoln  Highway  Committee,  American  institute 
of  Architects,  Chicago,  Illinois. 

The  writer  is  consulting  highway  engineer  and  Jens 
Jensen  of  Ravinia,  Illinois,  is  consulting  landscape 
architect. 

Lockwood,  Greene  &  Co.,  engineers,  will  handle  the 
contracts  through  their  Detroit  office,  in  charge  of  T. 
C.  Morris.  

Traffic  Increase  in  Iowa 

In  1921  the  total  highway  revenues,  including  motor 
vehicle  fees,  in  Iowa  amounted  to  $24,097,463,  or  4.4 
times  those  of  1910.  During  the  same  time,  however, 
the  number  of  motor  vehicles  registered  increased  from 
10,422  to  481,535  or  46.2  times.  In  other  words,  the 
number  of  motor  vehicles  in  the  state,  and  conse- 
quently the  traffic  on  the  highways,  has  increased 
during  the  past  11  years,  eleven  times  as  rapidly  as 
have  the  highway  revenues.  Thus,  in  1910  the  highway 
revenues  from  all  sources  amounted  to  $552  per  motor 
vehicle  as  compared  with  $50  per  motor  vehicle  in  1921. 


Estimating  Reproduction  Cost  of 
Buildings  for  Valuation 

Establishment  of  Standard  Types  of  Structures 

Allows  Curve  Cost  to  Be  Plotted  on 

Convenient  Unit  Basis 

By  F.  E.  Barnes 

Supervising  Building-  Valuation  Engineer,  New  York  Central  Lines 
(Copyright,   1922,   F.   E.   Barnes) 

INHERE  CAN  BE  found  in  any  large  railroad  system 
.  buildings  of  almost  every  type — anything  from  a 
flag  shanty  to  the  highest-grade  office  building.  In  the 
case  of  a  system  such  as  the  New  Yoi-k  Central  Lines 
owning  approximately  35,000  buildings,  it  became 
necessary,  in  its  valuation  work,  to  prepare  methods 
that  not  only  would  give  accurate  results,  but  eliminate 
duplication  of  work  and  reduce  to  a  minimum  the  effort 
and  expense  in  arriving  at  the  proper  values.  To  this 
end  extensive  studies  were  made  as  to  the  method  to  be 
employed  in  both  field  and  office  work. 
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Three  Methods  of  Valuation — The  Interstate  Com- 
merce Commission  ruled  that  all  roads  be  valued  on  a 
basis  of  prices  existing  in  1914.  To  determine  the  cost 
of  reproducing  new,  structures  already  built  and  in 
use,  there  are  three  practical  methods  of  procedure. 
In  the  case  of  a  building  recently  constructed  and  the 
cost  of  which  is  known,  the  easiest  and  perhaps  the 
best  method  is  to  revise  the  original  cost  by  applying 
the  cost  difference  between  the  year  actually  built  and 
the  year  for  which  the  valuation  is  required.  The 
second  method  is  to  estimate  a  bill  of  quantities  and 
apply  the  unit  prices  that  would  be  used  by  a  general 
contractor  if  he  were  bidding  on  a  similar  building. 
The  third  method  consists  in  grouping  a  number  of 
similar  structures  and  estimating  the  cost  of  construc- 
tion of  a  part  of  them  to  determiire  the  correct  cost  of 
the  others.  For  the  third  method  usually  spoken  of  as 
the  type  method,  the  prices  can  be  applied  either  per 
square  foot,  cubic  foot  or  any  other  suitable  unit. 

On  the  New  York  Central  Lines  it  was  more  or  less 
arbitrarily  decided  to  use  the  first  method  where  the 
buildings  had  been  constructed  since  the  year  1900  and 
where  the  original  cost  to  date  was  known.  This 
method  was  fully  described  in  an  article  by  the  writer 
in  Engineering  News-Record,  Oct.  7,  1920,  p.  702. 
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The  second  method  has  been  resorted  to  in  cases  in 
which  the  first  or  third  method  was  found  unsuitable. 

Method  Used  in  "Typing" — The  third  or  t\'pe  method 
has  been  used  on  the  New  York  Central  Lines  for  at 
least  80  per  cent  of  the  building  structures.  The  typing 
was  carried  out  as  far  as  possible  before  the  field 
work  was  done  and  the  field  survey  was  written  up 
using  the  types.  They  were  prepared  not  only  for  the 
buildings  themselves,  but  for  each  portion  of  a  building, 
such  as  roofing,  flooring  materials,  wall  surfacing  (both 
exterior  and  interior),  chimneys,  etc. 

If  a  building  were  of  a  decided  type  the  field-survey 
man  immediately  placed  it  in  that  type  and  described 
only  those  portions  differing  from  the  type,  but  if  a 
building  did  not  easily  fit  into  one  of  the  types  it  was 
fully  described.  The  work  of  description,  however, 
was  greatly  shortened  by  use  of  the  sub-types  for  the 
various  parts  of  the  building.  A  3]-in.  x  51-in.  photo- 
graph was  taken  of  each  structure  and  these  aided 
materially  the  work  in  the  office.  After  the  field  work 
had  been  done  the  typing  was  completed  in  the  office. 

To  do  this  a  tabulation  sheet  was  prepared  giving  the 
complete  description  of  each  type  of  building  including 
its  location,  year  built,  length,  width,  height,  kind  of 
foundation,  chimney,  exterior  and  interior  surfacing, 
roof,  kind  of  framing,  flooring  and  volume.  All  build- 
ings placed  in  a  given  type  by  the  field  men  were 
described  on  one  of  these  sheets,  the  description  of  each 
building  taking  but  a  single  line.  The  photographs, 
mounted  on  5-in.  x  8-in.  cards  were  then  placed  before 
the  type  man  and  the  field  typing  checked  by  use  of 
the  description  and  the  photographs.  Many  buildings 
had  to  be  changed  from  the  type  in  which  they  had  been 
placed  to  a  more  suitable  one.  Also,  many  that  had  been 
left  out  of  types  could  be  placed  in  one  of  the  field  types. 

Plotting  Type  Curves — With  this  review  of  the  types 
completed  a  certain  number  of  buildings  were  selected 
from  each  type.  These  buildings,  usually  comprising 
the  smallest,  the  largest  and  two  or  three  intermediate 
ones,  were  then  estimated,  unit  prices  applied  to  them 
and  the  price  per  cubic  foot  figured.  They  were  then 
plotted  on  cross-section  paper,  the  vertical  scale  de- 
noting volume  and  the  horizontal  the  price  per  cubic 
foot.  As  the  volume  becomes  small  the  price  per  cubic 
foot  increa.se3  rapidly  so  that  the  resulting  curve  is 
always  concave  to  the  right  and  has  the  general  appear- 
ance of  an  hyperbola,  but  is  not  a  true  conic  section. 

One  fact  brought  out  in  plotting  the  curves  was  that 
for  most  types  there  is  a  size  above  which  the  price 
per  cubic  foot  no  longer  decreases  as  the  volume  is 
increa.sed.  For  shop  buildings  this  frcqupntly  is  as 
much  as  i^OO.OOO  or  .''.00,000  cu.ft.,  but  fm-  the  smaller 
roadway  buildings  it  is  often  only  20,000  or  30.000  ru.ft. 
Such  information  should  be  helpful  to  those  engaged  in 
the  design  of  buildings,  for  where  the  space  required  i.s 
double  or  more  the  volume  that  cea.-^es  to  show  added 
economy  by  increasing  the  size,  it  would  be  as  econom- 
ical to  construct  two  buildings  instead  of  one. 

The  eight  curves  on  the  charts  shown  herewith  are 
for  actual  buildings  and  are  fairly  typical  of  all  curves 
worked  up  by  this  method.  The  prices  used  in  prepar- 
ing these  curves  were  those  existing  in  .January,  1922. 

The  lower  portion  of  curves  4  and  5  and  to  a  leRscr 

degree  1  and  2  are  too  flat  for  accurate  use  in  pricing 

mall   buildings   falling  under  these  types.     For  rases 

of  this  kind  it  has  been  our  practice  to  redraw  this 


portion  of  the  curve  increasing  the  vertical  scale  suffi- 
ciently to  make  the  prices  easily  read. 

In  carrying  out  the  cost  quantities  for  type  buildings, 
it  is  necessary  to  give  the  cubic  feet  and  to  show 
such  additions  and  deductions  as  the  individual  building 
requires  to  bring  it  within  the  type.  For  instance,  if 
the  type  has  a  shingle  I'oof  and  the  building  in  question 
has  a  slate  roof,  it  is  necessary  to  give  the  area  of 
roofing  priced  at  the  diflference  between  the  two  kinds. 
In  making  up  the  price  per  cubic  foot,  the  superstruc- 
ture should  be  kept  separate  from  the  substructure 
treating  the  two  as  separate  structures.  Frequently  a 
superstructure  will  fit  into  a  type  while  its  substructure 
is  entirely  different  from  the  other  buildings  of  its 
class.  It  is  often  found  that  the  substructure  is  special 
and  has  to  be  estimated,  while  the  superstructure  is 
easily  thrown  into  a  type.  Such  items  as  plumbing, 
heating,  lighting,  platforms,  furniture,  etc.,  should 
always  be  estimated  separately. 

In  preparing  the  estimates  both  for  the  special  build- 
ings and  those  used  for  plotting  the  type  curves,  the 
work  of  estimating  is  greatly  shortened  by  the  typing 
of  the  various  portions  of  the  building  previously 
referred  to.  For  instance  it  is  much  quicker  to  take  off 
areas  by  the  square  than  it  is  to  carry  out  such  surfaces 
in  feet,  board  measure  of  lumber,  thousand  of  shingles, 
slate,  etc.  This  method  of  saving  time  can  easily  be 
carried  too  far,  detracting  from  accuracy  and  often 
causing  work  instead  of  saving  it. 


Sewerage  Conditions  in  Small  Cities 

TYPICAL  conditions  and  difficulties  of  sewerage 
systems  in  cities  of  the  smaller  class  are  illustrated 
by  the  following  abstract  from  the  annual  report  of 
H.  H.  Edwards,  city  engineer  of  Danville,  111.  (popu- 
lation, 33,776  in.  1920)  : 

The  past  year  has  shown  the  need  of  new  sewers  and 
enlargement  of  some  existing  sewers.  Flooded  basements, 
inundated  districts  and  other  damage  by  storm  waters 
have  brought  many  claims  for  damages  to  the  City  Council. 
But  it  is  difficult  to  see  why  the  city  at  large  should  pay 
for  them.  In  most  cases,  steps  to  install  adequate  sewers 
would  have  met  with  much  opposition  if  taxed  upon  those 
property  owners.  It  was  demonstrated,  however,  that  more 
funds  must  be  made  available  for  sewer  maintenance  and 
extension  if  a  repetition  of  this  flooding  is  to  be  avoided. 

Many  parts  of  our  sanitary  sewerage  system  are  over- 
loaded. The  unlawful  connection  of  downspojuts  from 
roofs  has  largely  increased  this  overloading  and  must  be 
stopped.  Overflows  have  been  cut  into  storm-water  sewers 
to  relieve  the  sanitary  .sewers,  but  this  is  a  temporary 
relief  and  should  not  be  allowed  to  continue,  since  the 
constant  use  of  storm  sewers  for  this  purpose  will  be  un- 
sanitary and  dangerous  to  the  public  health.  Several  new 
trunk  lines  and  relief  .sewers  are  needed. 

Recent  rains  have  shown  the  need  of  better  drainage  on 
our  streets  and  more  storm  sewers,  as  a  number  of  these 
sewers  Were  washcrl  t)uf  by  the  excessive'  flow.  The  sewer 
on  Collett  St.  has  blown  up  the  pavement  almost  yearly, 
and  the  expense  thus  caused  warrants  the  laying  of  addi- 
tional pipe  to  take  care  of  the  flow.  Many  other  sewers 
were  damagerl,  while  numberless  culverts  and  small  drains 
were  washed  away.  It  Is  a  waste  of  money  to  put  in 
such  Hcwers,  for  the  investment  is  swept  away  at  the  first 
excessive  rain.  Storm  sewers  help  keep  our  streets  clean, 
for  tons  of  dirt  are  thus  cnrried  away  (luring  storms. 
Stony  Creek,  which  drains  a  large  part  of  the  city,  is 
being  made  narrower  and  shallower  by  the  continued  dump- 
ing of  refuse  and  ruhbish  along  its  banks.  This  can  only 
cause  more  frenuent  flooding.  .Sti'ps  should  be  taken  to 
stop  all  dumping  and  to  clean  out  the  channel. 
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Battling  with  the  "Devil's  Hole"  in  the  Mississippi  Flood 

The  Story  of  a  Victorious  Nineteen-Day  Struggle  to  Save  a  Main  Levee — Detailed 
Description  of  the  Methods  by  Which  a  Crevasse  Is  Fought 


By  a.  L.   Dabney 

Consulting  Engineer,  Memphis,  Tenn. 


IN  THE  lower  Mississippi  River,  the 
flood  of  1922  is  now  receding.  For 
duration  above  bank-full  stage,  it  broke 
all  former  records.  For  nearly  600  miles 
of  the  river's  length,  it  broke  all  records 
for  flood  elevation.  It  is  another  and 
stronger  vindication  of  the  levee  system. 
Between  Cairo  and  New  Orleans,  there 
was  only  one  break.  There  was  much 
emergency  work  on  the  weaker  sections 
of  levee  (not  yet  up  to  standard),  and 
there  were  several  weeks  tense  with 
apprehension. 

Unique  in  the  writer's  experience  was 
the  development  i-ecently  named  the 
"Devil's  Hole,"  in  Tunica  Co.,  Mississippi,  in  the  Upper 
Yazoo  Levee  District.  For  nineteen  days,  large  forces 
were  engaged,  day  and  night,  in  a  successful  effort  to 
prevent  the  engulfing  of  a  large  section  of  the  levee  by 
this  monstrous  hole,  which  in  one  month  enlarged  more 
than  it  had  in  19  years  and  developed  into  a  veritable 


FIG.  1.  LAYOUT  OF  LEVEE 
The  point  of  land  enclosed 
by  the  bend  in  the  river  is 
wooded  except  for  a  cleared 
borrow-i)it  area  along  the 
levee.  The  river  swept  across 
this  neck  rounding  the  point 
formed  by  the  levee. 


maelstrom.  The  accompanying  maps  al- 
most tell  the  story.  Around  the  bend  of 
the  river  opposite  the  point  of  attack,  the 
distance  is  about  twelve  miles.  ( See  Fig. 
1.)  Across  the  wooded  neck,  it  is  a  mile 
and  a  quarter.  The  slope  across  the 
neck  is,  therefore,  ten  times  as  steep  as 
the  river's  slope.  Water  flows  from  the 
river  through  the  intervening  woods,  to 
the  cleared  borrow-pit  area  along  the 
levee.  It  rushes  through  this  cleared 
strip  at  a  high  velocity. 

Origin  ayul  Growth  —  Before  190-3 
there  had  been  some  trouble  in  maintain- 
ing a  bulkhead  at  the  end  of  the  spur 
which  projected  from  the  angle  in  the  old  levee 
(see  Fig.  2).  During  the  1903  flood  a  hard  fight  was 
made  to  hold  the  bulkhead,  which  was  lost  during  the 
latter  part  of  that  flood.  The  same  year,  a  new  levee 
was  built  behind  this  angle.  Thereafter,  no  effort  was 
made  to  hold  the  spur. 


FIG.  2.     PLAN  SHO^VING  PROGRESSIVE  CAVING  AND  OPERATIONS  TO  SAVE  LE\^E  AT  DEVIL'S  HOLE 
Here  is  shown  the  progressive  enlargement  of  the  "blue-hole"         the  several   "photo-points"  shown  in   this  plan   are  indicated 
of  1903  and  its  invasion  bf  the  main  levee  section  during  the  in   the   photographs   by   poles    havmg   white   bands   to   denote 

flood,  of    1922.      The    point    from    which    the    photographs    in  the  number  of   the   point.     The   line   markmg  the  margin  ot 

Figs.  5.  6,  7  and  8  were  taken  is  marked  "photo  tower,"  and  caxe  on  May  9  indicates  the  limit  of  the  cavinff. 
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Whenever  a  levee  crevasse  occurs  on  the  lower  Mis- 
sissippi, a  deep  hole  is  washed  in  the  levee  gap.  Such 
holes  are  locally  known  as  "blue  holes."  Usually  they 
ire  about  50  ft.  deep  from  the  ground  surface.  Such  a 
hole,  of  comparatively  small  area,  was  bored  by  the 
eddy  action  as  the  spur  levee  was  washed  away  by  the 
floods  of  1903,  1907  and  1912;  the  last  named  flood  cut- 
ting away  the  old  main  levee  at  the  angle.  A  little 
moi'e  of  the  old  levee  was  taken,  by  an  enlargement  of 
the  hole,  in  1913;  and  the  "blue  hole"  had  become  a 
good  fishing  and  swimming  resort  in  low  water  time. 
It  did  not  become  the  "Devil's  Hole"  until  after  April 
16,  1922. 

During  the  1916  and  1920  flood.s,  and  for  the  first 


FIG.  3.      DUMPING  REVKTMEXT  FROM  DIKE  NO.  4 
This  picture  was  taken  Mav  6,  looking  upstream  from  a  posi- 
tion   very    near    to    photo-point   2.     The    shore   line   shown    is 
just   almut    that  marked   May    3   on    Fig.   2.     Dike.   No.   4   was 
almost  entirely  undermined  before  the  flood  began  to  recede. 

three  weeks  of  the  1922  flood,  no  appreciable  enlarge- 
ment was  noticed.  On  April  16  the  old  levee  ends  were 
observed  to  be  in  about  the  .same  positions  as  after  the 
1913  flood.  On  April  20  a  levee  guard  noticed  that  the 
upper  spur  was  rapidly  going  away.  On  April  21  the 
chief  engineer  of  the  district  made  a  personal  inspec- 
tion and  found  that  about  200  ft.  had  been  lost  in  5 
days.  He  immediately  set  machinery  in  motion  to 
organize  for  a  hard  fight.  Twenty  thousand  empty 
sacks  from  storage  were  delivered  the  same  day  and  a 
large  force  of  plantation  labor  spent  the  night  filling 
them.  By  the  next  morning  half  the  levee  board's  or- 
ganized team  forces,  distributed  over  50  miles  of  levee 
were  on  the  ground  and  at  work  building  a  secondary 
levee. 

Early  the  morning  of  the  22nd.  the  writer,  hastily 
called  in,  accompanied  the  chief  engineer  to  the  scene. 
Immediately,  men  were  set  to  making  large  wooden 
mauls  for  driving  hand-piling.  Othorn  were  sent  to  the 
woods  a  mile  distant  to  cut  brush;  and  wagons  were  set 
to  hauling  it.  Within  two  hours  trucks  were  bringing 
lumber  from  four  mills  and  lumber  yards  in  the 
county.  The  same  day,  two  special  trains  from 
Memphis  (40  miles  north)  brought  sacks  and  small 
piling  timber,  and  trucks  hauled  these  niatrrial:<  six 
miles  from  the  nearest  station.  In  the  afternoon,  a 
Muarter  boat  borrowed  from  the  U.  S.  Engineers  at 
.Momphis,  was  delivered  at  the  levee  near  the  work. 
This  Ijoat  served  dinner  even-  '!■''   *"  ^•"f"  I'on  io  400 


laborers  from  the  plantations.  Later  it  quartered  and 
fed  225  state  convicts.  One  day  it  sei-ved  dinners  to 
nearly  800  men.  The  levee  board's  team  forces  were 
quartered  in  a  hastily  built  tent  camp. 

Plan  of  Actio7i — When  we  reached  the  scene,  a  veiy 
brief  inspection  was  convincing  that  heroic  measure.s 
must  be  adopted.  It  was  immediately  decided  to  first 
build  permeable  spui'-dikes  to  divert  the  current  farther 
from  the  levee  and  to  be  governed  thereafter  by  de- 
velopments; also,  to  build  an  emergency  levee  behind 
the  main  levee. 

The  team  force  had  already  begun  a  narrow  fill  on 
the  landward  edge  of  the  banquette.  Water  was  ponded 
behind  by  a  permanent  sub-levee,  to  depth  of  about  2  ft. 
at  the  base  of  the  banquette.  The  sub-levee  basin  is 
500  or  600  ft.  wide  and  the  field  beyond  was  wet  from 
seep  water.  Accordingly,  material  for  the  emergency 
levee  was  borrowed  from  the  top  of  the  main  levee,  for 
a  length  of  about  1,500  ft.  each  way.  Opposite  the 
emergency  levee,  the  top  of  the  main  levee  was  reserved 
for  filling  sacks. 

About  two  hours  after  we  arrived,  a  skiff  had  been 
brought  from  some  miles  away  on  a  truck.  With  some 
difficulty  a  line  was  got  across  the  250  ft.  of  open  water 
opposite  the  upper  junction,  and  made  fast  to  a  tree. 
Holding  the  boat  by  this  line,  in  an  8  to  10  ft.  velocity, 


FIG.  4.  PLACING  "SNAKEiS"  TO  REVET  MAIN  LIA'EE 
This  picture  was  taken  May  6  looking  down-stream  from  a 
point  near  photo-point  2.  Phnto-point  .1  is  indicated  liy  the 
Ftako  with  the  three  white  hands  The  mithod  of  making 
and  placing  the  "snakeB"  Is  descrilied  under  the  sulihead 
"Fighting  the  First  Cave." 

soundings  were  taken  that  .showed  a  maximum  depth 
of  15  ft. 

Inmmediately  after  this,  Dike  No.  2  (.see  Fig.  2)  was 
begun.  At  fir.«t.  2  x  'J-in.  gum  scantlings  (doulilcdi 
were  used  for  piling,  driven  alxiut  4  ft.  into  the  ground 
with  heavy  wooden  mauls.  Bents  were  spaced  4  ft. 
apart.  The  dikes  were  made  16  ft.  wide,  with  4  piles 
to  the  bent.  In  the  afternoon,  :'.00  4  x  4-in.  slicks,  .iO 
and  22  ft.  long  came  from  Memphis  by  special  train, 
and  with  24-ft.  lengths  received  later,  were  thereafter 
u.sed  for  piling.  Caps  and  walings  were  2  x  6  in.  gum 
and  pine. 

Ry  evening  this  dike  had  been  extended  .ibnut  30  ft. 
from  the  water's  edge.  The  end  was  in  such  swift 
water  that  It  was  almost  impnsililc  to  get  in  the  last 
bent.    As  we  advanced  into  deeper  w.'itcr.  it  had  become 
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PIG.  5.    r.TTir.nTxr;  i:Mi-;nGKNCY  protection  levees 

This  picture  was  talien  from  tlie  plioto  tower  (see  Fig.  2), 
looking  between  photo-points  4  and  5.  Pigs.  5,  6,  7  and  S, 
all  taken  on  May  7.  fonii  an  almost  continuous  panorama 
extending  from  photo-point  5  around  to  dike  No.  1.  A  cross- 
levee  appears  in  the  immediate  foreg-round. 

necessary  to  hold  the  bottoms  of  the  piles,  six  men  on 
the  levee  upstream  holding  them  by  the  two  ends  of 
a  line  passed  around  the  pile.  It  now  became  impossible 
to  force  the  bottoms  outward  from  shore  against  the 
diagonal  pull  of  the  line.  This  dike  was  temporarily 
discontinued  and  a  start  was  made  on  Dike  No.  1.  Dur- 
ing the  night  it  was  pushed  out  about  30  ft.  Next  day 
Dike  No.  2  was  extended  to  a  length  of  about  50  ft. 
By  stationing  men  at  the  end  of  No.  1  to  hold  the  piles 
for  No.  2,  the  pull  on  the  line  was  more  nearly  directly 
against  the  current.  With  considerable  difficulty,  Dike 
No.  1  was  later  extended  to  a  total  length  of  about 
45  ft. 

A  Critical  Moment — The  evening  that  Dike  No.  2 
was  completed,  an  accident  occurred  which  caused  the 
writer  more  serious  apprehension  than  was  experienced 
at  any  other  time.  Due  to  ignorance  on  the  part  of  a 
workman,  an  attempt  was  made  to  draw  a  skiff  up- 
stream from  the  end  of  this  dike,  pulling  by  a  line  from 
Dike  No.  1.  The  current  whipped  the  boat  round 
against  the  upstream  side  of 
No.  2  and  capsized  it,  open 
side  upstream.  Even  after 
the  boat  was  torn  partially 
in  pieces  with  pike  poles,  no 
force  that  we  could  apply 
would  move  it.  For  fear 
that  it  would  cause  an  under- 
scour  and  start  a  new  "Devil's 
Hole"  very  near  the  base  of 
the  levee,  three  bents  of  the 
dike  were  sacrificed  by  cut- 
ting the  walings  and  pulling 
the  piles,  in  order  to  free 
it  from  the  wrecked  boat. 
It  took  half  the  night  to 
accomplish  this. 

When  the  dikes  were  be- 
gun, it  was  planned  to  drive 
later  a  line  of  piling  at  about 
1-ft.  spacing,  revet  the  bot- 
tom within  the  dikes  with 
sacks    and    partly    fill    the 


PIG.  6.    C.wi:  IX  MAix  i.i;\-EE 

Photo-point  3  is  indicated  by  the  tall  stake  in  the  center  of 
the  picture  having-  three  white  bands  near  its  upper  end.  At 
the  left  end  of  the  cross-levee  connecting  the  emergency  and 
main  levees  is  .seen  photo-point  4.  Maximum  penetration  of 
the  cave  into  the  main  levee  w'as  just  beyond  photo-point  3. 

dikes  with  brush.  It  was  found  that  the  open  pile  bents 
created  so  much  head  that  it  would  be  hazardous  to  in- 
crease the  obstruction.  There  would  be  great  danger  of 
creating  a  scour  at  the  ends  of  the  dikes.  An  attempt 
was  made  to  partially  revet  the  bottoms  by  forcing 
doviTi  bundles  of  cane  and  poles  with  several  sacks  tied 
on  for  weight,  having  each  bundle  bear  against  two 
piles.  Most  of  these  were  swept  through,  as  was  sus- 
pected at  the  time,  and  later  confirmed  after  the  water 
fell.  Although  the  total  head  ci'eated  by  three  of  the 
dikes  was  0.8  ft.,  there  was  no  erosion  under  them  as 
long  as  they  were  subjected  only  to  the  action  of  the 
direct  down-stream  current.  The  levee  and  the  ground 
are  both  a  very  stiff  "buckshot"  material. 

Dikes  Nos.  1  and  2  so  retarded  the  current  near  the 
levee  below  them,  that  Dikes  Nos.  5,  4  and  3  were  built 
(in  order  named)  with  much  less  difficulty,  except  the 
outer  bents  of  Nos.  4  and  3  for  which  it  was  necessary 
to  hold  the  piles  by  a  line  from  the  dike  above.  No.  5 
was  built  with  a  hand  pile  driver   (piles  8  ft.  in  the 


4 


FIG.  9.     DIKE  NO.  2  AFTER  3PL.OOD  SUBSIDED 
Here  is  shown  the  upper  end  of  the  caving  into  the  slope  of  tire  levee  and  tlie  extent  to 
which  the  dike  was  undermined. 
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FIG.  7.  REMNANT  OF  OLD  LEVEE 
To  the  left  is  seen  iihoto-point  2.  indicated  by  the  stake  with 
the  two  white  bands.  The  men  are  standing  on  a  remnant  of 
the  crown  of  the  old  levee.  Dike  No.  .'.  was  at  this  point 
before  it  was  swept  away.  Note  the  eddies  and  boils  in 
the  river. 


FIG.  S.  DIKES  NO.  1.  2,  AND  3 
Dike  No.  3  is  in  the  foreground.  Photo-point  1  is  on  the  ex- 
treme right,  indicated  by  the  stake  with  one  white  band. 
These  dikes  were  built  at  the  beginning  of  the  struggle  to 
help  divert  the  curniil  from  the  threatened  face  of  the  main 
levee. 


ground).  Later,  this  driver  was  used  to  double  up  on 
the  hand  driven  piles  in  the  other  dikes,  driving  spliced 
piles  10  to  14  ft.  deep. 

Fiyhtiny  the  First  Cave — The  dikes  so  retarded  the 
advance  of  the  gorge  that  for  a  week  after  they  were 
begun,  its  enlargement  was  very  slow.  On  May  1 
there  appeared  the  first  cave  above  water  in  the  main 
levee.  Work  wa.s  immediately  begun  rolling  "snakes" 
of  sacks  and  brush  into  the  cave.  Each  earth-filled 
sack  was  belted  with  a  l-in.  line.  A  row  four  sacks 
high  was  laid,  sides  touching,  along  the  brink  of  the 
cave,  each  sack  tied  to  the  one  under  it.  A  i-in.  line 
was  then  laid  along  the  top,  and  the  small  line  from 
each  top  sack  tied  to  it;  then  brush  was  applied  liberally 
and  tied  to  the  large  line,  the  end  of  which  was 
anchored  to  posts  and  "deadmen,"  allowing  .30  to  40  ft. 
slack  for  the  snake  to  sink.  The  mass  was  then  rolled 
into  the  water.  This  operation  wa.s  re))eated  until  four 
lo  six  snakes  had  been  made,  then  a  number  of  detached 
bundles  of  brush  with  eight  to  twelve  sacks  tied  to  each 


T  I'  10.  CAVE  IN  MAIN  LrrVEE  AITEK  FlXKil 
Tnkf-n  at  pbotn-polnt  i?.  fhio  pieturf  -ihow!!  how  Iho  paiMlne  f>f 
»he  rnw  i;!,T<».r  nrd  h'^lp'-d  to  check  tli"  <  av- 


were  rolled  in  to  take  lodgment  on  the  snakes.  More 
"snakes"  were  then  applied,  followed  by  more  bundles. 
After  24  hours  of  constant  work,  the  top  of  the  mass 
appeared  at  the  water  surface.  The  next  24  hours  were 
spent  applying  snakes  and  brush  so  as  to  extend  both 
ways,  the  revetment  formed  in  the  cave. 

The  Second  Cave — Two  days  after  the  first  cave  in 
the  levee,  a  large  cave  occurred  in  the  old  spur,  imme- 
diately behind  Dike  No.  5  which,  during  the  preceding 
two  days,  had  been  undermined  by  the  eddy  working 
up  to  its  lower  side.  The  gorge  had  advanced  up- 
stream on  a  line  further  out  than  its  original  course. 
For  four  days  and  flights,  sack  "snakes"  and  brush 
bundles  were  poured  into  this  last  cave,  before  the  top  of 
the  revetment  appeared  above  water.  It  remained  so  for 
three  hours,  then  subsided  about  15  ft.  and  the  applica- 
tion was  resumed  for  some  additional  hours  before  the 
top  of  the  revetment  could  be  held  at  the  water  sur- 
face. 

The  next  "thrill"  occurring  about  this  time,  was  a 
20-ft.  subsidence  of  the  revet- 
ment in  the  cave  of  May  1, 
and  immediately  thereafter, 
the  sliding  in  of  another  sec- 
tion of  the  main  levee,  to  the 
line  dated  May  9.  A  call  was 
sent  out  for  more  labor,  and 
during  that  day  about  650 
men  filled,  carried  and  ap- 
plied .sacks;  while  20  wagons 
hauled  brush  frf)m  the  wooda. 
This  cave  was  revetted  in 
24  hours.  For  the  next  few 
ilays  we  were  occupied  ap- 
ii]ying  liberal  revetment  to 
( hork  the  advance  of  the 
eddy  toward  Dike  No.  4. 
Later  on,  as  the  river  fell, 
Dike  No.  4  wa.s  almost  en- 
tirely utulermined  l)y  the 
advanres  of  the  eddy,  while 
the  main  gorge  took  the  ends 
of  Dikes  No.  3  and  No.  2. 
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Work  Behind  the  Levee — For  the  first  few  days  of 
operation,  the  team  force  was  engaged  in  "edging  out" 
with  a  base  lift,  extending  from  the  banquette  slope 
over  the  mud  and  water  after  the  sub-levee  had  been 
cut  to  drain  the  ground.  This  work  was  done  by  "side 
dumping"  and  rolling  the  large  clods  forward  by  hand. 
As  this  base  was  sufficiently  widened  for  space  to  work 
I  hem,  additional  teams  were  brought.  The  maximum 
team  force  was  70  wheel  scrapers,  with  "snap"  and 
plow  teams. 

After  May  10,  the  fall  in  the  flood  water  was  so  rapid 
that  work  was  discontinued. 

Summary  of  Result — The  cross-section  (Fig.  11) 
shows  the  nearest  approach  of  the  flood  water  to  the 


Court  Denies  Infringement  of 
Warren  Paving  Patent 


Eufznsion  buiff  with  teams 
durinq  emerqency 
April  ■??  fo  «<V_5V?£!4_ 


*?  ,,H!cih  water  El.  May  I9ZZ 


yin  o/of  5' 

(Base  extcnj'ca  iy  sick  djnpi 

into  inuct  and  wafer) 

FIG.  11. 


SECTION  OF  MAIN  LEVEE 
ON  MAT  9,  1922 

Tlie  depth  of  40  ft.  shown  was  ascertained  by  soundings  on 
May  9.  On  the  rear  slope  of  the  main  levee  is  shown  the 
emergency  levee  which  was  not  broug-ht  into  service. 

temporary  levee.  Had  the  caving  advanced  60  ft. 
farther  and  then  stopped,  this  temporary  levee  would 
have  been  worth  to  the  district,  on  a  hasty  estimate,  about 
ten  million  dollars.  It  was  determined  at  the  begin- 
ning to  hold  the  main  levee  at  any  cost.  If  this  could  be 
done,  we  would  not  have  a  break.  If  not,  the  result 
would  be  very  doubtful.  If  the  maximum  stage  of  this 
flood  had  been  sustained  for  several  weeks  longer,  even 
more  heroic  measures  would  have  been  necessary,  and 
the  outcome  would  have  been  questionable. 

In  ten  days  we  poured  into  "Devil's  Hole"  at  least 
100,000  sacks,  between  500  and  800  wagon  loads  of 
brush,  about  50  coils  of  3-in.  and  250  coils  of  i-in.  rope. 
The  cost  of  the  work,  not  computed  as  yet,  will  probably 
exceed  $50,000.  The  investment  paid,  at  a  conservative 
estimate,  ten  thousand  per  cent. 

Before  the  next  flood  season,  a  new  levee  will  doubt- 
less be  built  a  very  safe  distance  back,  and  substantial 
pile  dikes  will  be  built  to  retard  the  current  and  stop 
the  enlargement  of  the  gorge. 

W.  L.  Head,  chief  engineer,  was  in  general  charge  of 
high  water  work  in  the  Upper  Yazoo  district,  while 
Major  T.  G.  Dabney,  consulting  engineer,  acted  in  an 
advisory  capacity.  The  writer  was  in  direct  charge  of 
the  work  at  "Devil's  Hole." 


Forestry  by  Scranton  Gas  &  Water  Co. 

A  total  of  985,000  trees,  of  which  505,000  are  white 
pine,  have  been  set  out  by  the  Scranton  Gas  &  Water 
Co.,  of  Scranton,  Pa.,  in  its  work  of  reforesting  its 
water-gathering  ground.  This  fact  was  brought  out 
by  George  R.  Taylor,  of  the  company  named,  in  a  paper 
read  before  the  recent  convention  of  the  American 
Water  Works  Association.  In  conjunction  with  the 
Pennsylvania  State  Forestry  Department,  the  water 
company  has  erected  a  steel  fire  tower  in  which  the 
state  maintains  an  ob.server.  In  addition,  the  company 
has  a  wood  tower  of  its  own.  During  the  current  year 
^he  Pennsylvania  Forestry  Department  will  send  out 
'000,000  trees  for  planting.  It  expects  to  supply  some 
3,000,000  next  year  and  20,000,000  a  year  by  1925. 


Fresno  County,  Cal.,  Is  Victor  in  First  Suit 

Involving  the  Wallace  Claims — 

Appeal  Likely 

CLAIMS  of  infringement  of  the  Wallace  patent  (No. 
959,976)  for  bituminous  pavement,  with  respect  to 
both  process  and  product,  were  denied  Warren  Bros. 
Co.,  of  Boston,  in  a  decision  which  Judge  Benjamin  F. 
Bledsoe,  of  the  U.  S.  District  Court,  rendered  May  29 
at  Los  Angeles,  Cal.,  in  the  case  against  Thompson 
Bros.,  contractors,  and  others,  involving  i"oad  con- 
struction in  Fresno  County, 
Cal.,  under  specifications 
prepared  by  Chris  P.  Jensen, 
county  surveyor.  In  the 
Fresno  County  work  the 
lower  course  of  the  pavement 
was  rolled  prior  to  the  appli- 
cation of  the  top  course, 
while  the  Wallace  patent 
provides  specifically  for  the 
"bonding  and  blending"  of 
the  two  courses  with  only  a  single  rolling.  (See  article 
"The  Status  of  the  Warren  Company's  Pavement  Pat- 
ents," in  Engineering  Neivs-Record,  Dec.  15,  1921,  p. 
969).  Supplementing  the  announcement  of  Fresno 
County's  victory  in  last  week's  news  section  (p.  970) 
the  full  text  of  the  Court's  memorandum  opinion  is 
given  below: 

The  Court's  Opinion 

"In  this  case  I  have  given  very  careful  study  to  the  nu- 
merous and  rather  leng^thy  briefs  filed  by  respective  counsel 
herein.  So,  also,  I  have  endeavored  to  familiarize  myself 
with  the  prior  art  involved  in  the  paving  business.  The 
patent  sued  upon,  No.  959,976,  in  view  of  the  prior  art  and 
particularly  in  view  of  the  prior  art  as  exhibited  by  patent 
No.  727,505  granted  May  5,  190.3,  is  to  be  rather  narrowly 
construed.  In  other  words,  within  the  limitations  then 
existing  there  was  not  much  left  for  the  patentee  to  patent 
and  this  is  peculiarly  opposite  in  view  of  the  specifications 
in  patent  No.  727,505  to  the  effect  that  the  pavement  there- 
in provided  for  'may  be  covered,  if  desired,  with  relatively 
thin  surfacing  of  clear  asphalt-cement  or  an  asphalt  or  bi- 
tuminous composition  of  any  desired  nature.  In  some  in- 
stances there  may  be  rolled  into  this  thin  surfacing  while 
it  is  yet  soft  sufficient  sand,  gravel,  or  fine  stone  to  prevent 
its  displacement  by  traffic'  ' 

"The  first  claim  of  plaintiff's  patent  being  for  a  process, 
in  the  light  of  the  specifications  and  in  the  light  of  the 
claim  itself,  must  be  read  as  a  claim  for  a  pavement  con- 
sisting of  an  upper  layer  laid  upon  a  lower  layer  without 
any  intermediate  compression  of  the  lower  layer.  Obvi- 
ously, this  claim  was  not  infringed  by  defendants'  structure 
unless  it  may  be  said  by  the  court  that  the  laying  of  the 
upper  layer  of  defendants'  pavement  after  the  preliminary 
rolling  with  the  12-ton  roller,  was  merely  the  substantial 
equivalent  of  the  laying  of  the  pavenient  without  any  pre- 
liminary rolling  of  the  first  course  at  all.  This,  the  court, 
from  an  inspection  of  the  pavement  laid  no  less  than  from 
a  consideration  of  the  process  actually  followed,  cannot  find 
to  be  the  fact. 

"The  second  claim  of  the  plaintiff's  patent  is  for  a  prod- 
uct. Read  in  the  light  of  the  specifications  it  is  for  a 
•  product  laid  in  pursuance  of  the  process  indicated  in  the 
patent.  I  understand  the  law  to  be,  however,  that  a 
product  having  definite  characteristics  by  which  it  may  be 
identified  and  which  distinguish  it  from  the  process  by 
which  it  was  produced  may  be  properly  described  by  such 
characteristics,    and    when    so   claimed    and    described-   the 
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claim  will  not  be  limited  to  the  process  specified.  (Walker 
on  Patents,  Sec.  106.)  Construed  in  the  light  of  this  prin- 
ciple, I  am  persuaded  that  the  second  claim  is  not  to  be 
liinited  by  the  precise  process  specified  in  the  patent.  It 
does,  however,  specify  a  product  or  pavement  composed  of 
two  courses,  the  upper  course  disposed  on  the  lower  course 
and  made  up  of  finely  divided  mineral  matter  mixed  with 
sufficient  bituminous  binding  material  to  thoroughly  coat 
all  of  the  particles  'and  blended  with  the  coarse  mixture  at 
the  top  of  the  mass.'  Construed  in  the  light  of  the  specifica- 
tions, as  the  court  should  construe  any  claim  of  a  patent, 
(Walker  on  Patents,  Sec.  182)  the  requirement  that  the 
upper  course  shall  be  'blended'  with  the  lower  course  is  to 
be  read  in  the  light  of  the  specification  that  the  two  courses 
were  to  be  laid  one  upon  the  other  without  any  intermediate 
rolling.  In  truth  and  in  fact,  in  this  wise  only  could  there 
be  a  composite,  blended  course. 

"I  am  persuaded  from  a  consideration  of  all  of  the  facts 
involved,  including  an  inspection  Df  the  pavement  produced 
by  the  defendants,  that  the  two  courses  of  the  pavement 
produced  by  them  were  and  are  not  blended  within  the 
meaning  of  that  term  as  used  in  plaintiff's  patent.  In  my 
judgrment,  therefore,  there  is  no  infringement  of  plaintiff's 
patent  shown  by  the  product  of  defendants.  The  specifica- 
tions employed  by  the  defendants  do  not  infringe  the  first 
claim  of  the  patent  for  the  reasons  heretofore  suggested. 

"The  real  contention  of  plaintiff  seems  to  be  that  its  pat- 
ent is  infringed  if  an  upper  course  of  a  pavement  be  laid 
upon  a  lower  course  of  the  same  while  the  lower  course  is 
yet  in  a  hot  or  plastic  condition,  irrespective  of  whether  it 
is  rolled  intermediately  or  not.  In  view  of  the  prior  art  I 
cannot  conclude  that  plaintiff  is  entitled  to  have  its  pat- 
ent thus  construed,  because  the  patent  No.  727,50.5  issued 
to  Warren  in  1903  and  which  expired  before  defendants' 
structure  was  produced,  as  hereinbefore  referred  to,  indi- 
cated the  laying  of  a  'bituminous  composition  of  any  de- 
sired nature'  upon  an  undercourse  and  the  rolling  into  this 
'while  it  is  yet  soft'  of  sand,  gravel  or  fine  stone.  This 
contribution  to  the  art,  in  my  judgment,  negatives  now 
the  broad  claim  which  plaintiff  seeks  to  have  injected  into 
his  patent. 

"The  usual  decree  of  dismissal  will  be  entered." 

Mr.  Jensen's  Comment 

Engineering  Neivs-Record  has  received  the  following 
comment  on  the  case  from  County  Surveyor  Jensen : 

"This  case  is  based  upon  as  what  is  known  as  the  Wallace 
patent,  (No.  959,976).  This  contemplates  the  laying  of  an 
asphaltic  concrete  made  up  with  a  coarse  aggregate  and 
spreading  the  same  to  as  uniform  a  surface  as  pos.siblo, 
without  rolling;  then  the  patent  contemplates  that  a  small 
amount  of  sheet  asphalt  mixture  be  spread  over  the  coar.se 
mixture;  and  then  that  the  whole  structure  be  given  the 
only  rolling  to  which  it  is  subjected. 

"In  our  observation  of  the  product  produced  by  this  pro- 
cess we  noticed  that  some  considerable  quantity  of  the 
coarse  mixture  from  the  lower  layer  was  disturbed  to  such 
an  extent  as  to  protrude  through  the  upper  layer  of  sheet 
asphalt  mixture.  This,  in  effect,  rendered  the  wearing  sur- 
face pervious  to  moisture.  In  our  observation  and  study  of 
this  pavement,  we  conceived  the  thfory  that  a  more  imper- 
vious wearing  surface  would  be  produced  if  the  coarse  mix- 
ture was  rolled  prior  to  the  application  of  the  sheet-asphalt 
seal  coat.  We  therefore  revised  our  specification  as  to  in- 
clude this  intermediate  rolling.  Wc  also  changed  the  mix- 
ing formula  slightly  from  that  of  the  Warren  spccifirations. 

"Our  specification  then,  really,  is  nothing  but  the  ordi- 
nary sheet  asphalt  pavement  of  prior  use,  except  that  m- 
stcad  of  having  a  2-in.  or  a  li-in.  sheet-asphalt  wearing 
surface,  wc  employ  a  surface  only  \  in.  thick.  The  Judge 
has  grasped  the  idea,  as  indicated  by  his  reference  to  the 
old  Warren  patent,  (No.  727,505)  in  which  it  is  stated  that 
a  relatively  thin  surface  of  asphaltic  mixture  may  be  placed 
over  the  pavement. 

"Fresno  County  has  lajd  some  60  miles  of  pavement 
under  our  revised  specifications  and  we  contemplate  the 
construction  of  60  or  60  nules  more.    It  is  hard  to  predict 


what  further  effect  the  decision  will  have  on  local  work.  I 
anticipate  that,  under  bond-issue  work,  advantage  will  be 
taken  of  this  decision  immediately,  but  under  assessment 
district  proceeding,  I  rather  fear  no  change  will  be  noticed 
until  the  decision  has  been  affirmed  by  the  Circuit  Court  of 
Appeals  at  San  Francisco.  The  decree  of  dismissal  will  be 
written  about  the  first  of  July.  In  view  of  the  issue  at 
stake  we  are  expecting  that  the  Warren  company  will 
appeal."  

American  Engineering  Council  Adopts 
Report  on  Registration 

AT  the  meeting  of  the  Executive  Board  of  the  Amer- 
/jL  lean  Engineering  Council  of  the  Federated  Amer- 
ican Engineering  Societies  held  in  Pittsburgh  on  May 
27,  the  following  report  by  the  committee  on  Registra- 
tion of  Engineers  was  adopted: 

In  considering  matters  of  government  as  affecting  the 
engineering  profession  of  the  United  States,  the  ancient 
principle  which  states  "that  country  is  governed  best  which 
is  groverned  least,"  has  been  accepted  by  your  committee 
as  representing  ideal  conditions,  and  it  holds  that  in  an  ideal 
social  organization,  where  man  can  be  left  free  to  follow 
the  trend  of  his  individual  bent  without  resulting  injury  to 
his  fellow,  each  should  be  free  to  follow  such  calling  as  he 
may  adopt,  without  state  interference  or  regulation. 

Engineering  in  the  United  States  under  absolutely  un- 
trammoled  conditions  in  the  past,  has  developed  effective 
skill  and  a  high  degree  of  constructive  ability  among  its 
practitioners,  during  which  periotl  the  provisions  for  safety 
have  been  adequate  under  average  conditions,  and  the  fail- 
ures which  may  have  occurred  have  not  been  rated  serious 
enough  to  demand  legal  control.  Within  the  past  few  years, 
however,  a  widely  supported  movement  had  appeared,  re- 
sulting in  the  passage  of  laws,  requiring  licensing  or  regis- 
tration of  engineers  in  various  states,  and  attempts  at 
simikr  legislation  in  others. 

It  is,  therefore,  a  condition  and  not  a  theory  which  is 
before  the  engineering  profession  for  consideration,  and  the 
F.  A.  E.  S.  should  decide  whether  it  will  lend  the  weight  of 
its  advice  upon  principle  only  or  \v\\\  accept  and  travel  with 
tendencies. 

The  registration  or  licensing  of  engineers  with  consequent 
elimination  from  practice  of  all  not  registered,  can  be  sup- 
ported upon  two  grounds:  (a)  the  benefit  of  the  profession; 
(b)  the  good  of  the  public.  Your  committee  has  grave 
doubts  whether  licensing  can  benefit  the  profession  enough 
to  justify  the  cost  and  annoyance  of  the  proposed  measure. 
Further,  your  committee  holds  it  should  be  beneath  the 
dignity  of  engineers  to  fence  tht?mselvcs  agninst  qualified 
competition  by  the  artificial  barrier  of  a  statute. 

Your  committee,  while  recognizing  that  required  registra- 
tion might  not  have  been  recommended  ab  initio  believe  that 
the  plan  has  now  reached  such  development  as  to  deserve 
consideration  and  possible  direction  by  the  F.  A.  E.  S. 
(or  A.  E.  C). 

(a)  Your  committee  recommends  to  the  A.  E.  C.  (F.  A. 
E.  S.)  an  expression  of  opinion  that  such  legislation  may 
properly  cover  engineers  and  architects  charged  with  re- 
sponsibility for  public  works. 

(b)  Your  committee  i.s  agreed  that  the  reasons  which 
justify  the  registration  of  engineers  re.^ponsible  for  public 
works  do  not  apply  to  mining  engineers. 

(c)  Your  committee  i.s  unable  to  agree  as  to  the  wisdom 
or  unwisdom  of  registration  of  engineers  engaged  in  other 
claRses  of  work. 

(d>  Registration  laws  should  provide  reciprocity  of  regis- 
tration admitting  to  practice  engineers  regi.'tered  in  other 
states  and  should  further  provide  for  the  admis.sion  to  prac- 
tice of  properly  accredited  engineers  from  states  having  no 
registration  laws. 

(e)  Registration  laws  should  provide  for  classified  regis 
tration,  that  the  certificate  may  Indicate  those  branches  of 
engineering  in  which  the  registrant  ia  qualified  to  practice." 
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Field  Check  on  Formulas  for 
Earth  Pressure 

Thrust  of  Saturated  Bank  Measured  by  Deflections 
of  Cofferdam  Wales — Extent  to  Which 
Drainage  Reduces  Pressure 

By  H.  S.  Schick 

Supt.  IT.  .S.  Engineer   Department,  ^Vheeling,  W.  Va. 

THE  pressure  on  vertical  steel  sheetpiling  under  a 
24  ft.  dept  of  submerged  bank  was  measured  by 
observing  the  deflection  of  wale  timbers  in  a  cofferdam 
41  ft.  7  in.  wide  x  180  ft.  long  during  the  construction 
of  Ohio  River  Dam  No.  23.  The  purpose  of  these 
measurements  was  to  obtain  information  as  to  the  in- 
tensity and  distribution  of  the  pressure  exerted  by  a 
saturated  bank  against  a  vertical  wall  and  especially  to 
learn  what  reduction  in  pressure  would  result  from 
drainage  under  the  sheetpiles.  Many  investigations 
have  been  made  of  the  pressure  exerted  by  granular 


Sa-r  _' 
Founa'af/or  rack 


PIG.  1.     CROSS  SECTION  OF  COFFERDAM 
This  section,  taken  together  witli  Fig.  2,  .shows  t.vpe  of  cofCer- 
dam   framing. 


materials,  and  the  design  of  retaining  walls  is  usually 
based  on  such  analyses,  but  very  little  information  is 
available  as  to  the  pressure  actually  exerted  by 
saturated  material,  although  a  wet  bank  is  generally 
recognized  as  the  final  test  of  most  retaining  walls. 
Weep  holes,  or  some  form  of  subdrainage.  are  provided 
to  relieve  hydrostatic  pressure  but  we  have  no  means  of 
knowing  how  effective  they  are. 

The  measurements  at  Dam  No.  23  included  field  tests 
of  two  full  sized  wales,  12  x  12  in.  and  14  x  14  in.  to 
determine  the  modulus  of  elasticity  of  the  timber  used; 
the  deflection  of  nearly  all  the  wale  timbers  in  the 
cofferdam  was  measured  as  soon  as  the  cofferdam  was 
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COFFERDAM   W.\LES. 

12 

in.  X  12 

n. 

I4in.  X  14  in. 

31.33 

ft.   free 

span; 

29.25  ft.  free  span; 

Symmetrical.  Con 

jentrated 

S\Tnmetrical.  Concentrated 

Loads.  2  ft.  2  i 

a.  From  Center  of  Span 

Loads,  2  ft.  6 

i  in.  From  Center  of  Span 

Test 

Wt. 

Defl. 

Test. 

Wt. 

Defl. 

No. 

Lb. 

In. 

E 

Mo. 

Lb. 

In.                    E 

1 

380 

0.106 

2,230.000 

I 

380 

0.0376        2,720,000 

2 

760 

0.206 

2,280.000 

2 

760 

0.108            1,890.000 

■J 

1.140 

0.306 

2,320.000 

3 

1,140 

0   169            1,820,000 

4 

1.520 

0.403 

2.350.000 

4 

1,520 

0.225            1,820.000 

.  i) 

1,900 

0.513 

2.310.000 

5 

1,920 

0.291            1,760.000 

6 

2.280 

0.669 

2,120.000 

6 

2,280 

0  357           1,720,000 

7 

1.900 

0.531 

2230.000 

7 

2.280 

C  337            1,720,000 

K 

1.520 

0.436 

2.170.000 

8 

1,900 

0  296            1.730.000 

9 

1.140 

0.334 

2.130.000 

9 

1,520 
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FIG.  2.     VIEW  LEXUTilWLSK  ul'  Cul-1'J:;RDAM 

Details  of  cross-bents  are  shown  in  Fig.  1.  These  were  13 
ft.  apart  and  the  wales  were  continuous  over  four  supports. 
The  double  transverse  struts  mark  the  ends  of  each  wale 
timber. 


unwatered;  soundings  were  taken  around  the  cofferdam 
to  determine  the  slope  of  the  submerged  bank  and 
samples  of  the  material  were  measured  and  weighed 
both  wet  and  dry. 

The  modulus  of  elasticity  was  determined  in  the 
material  yard  by  measuring  the  center  deflection  of  the 
timbers  with  approximately  30  ft.  spans  under  known 
concentrated  center  loads  varying  from  380  to  2,280  lb. 
The  deflections  were  measured  by  a  simple  device  which 
showed  readily  variations  of  0.001  in.  The  loads  used 
were  structural  units  all  of  which  had  been  weighed. 
They  were  carefully  placed  one  over  the  other  near  the 
center  of  the  beam ;  readings  were  then  taken  just  after 
each  increment  was  applied  until  the  total  of  2,280  lb. 
was  reached ;  this  was  allowed  to  rest  about  two  hours 
and  readings  were  then  taken  as  each  load  was  removed. 
The  results  of  this  test  are  shown  in  Table  I.  The 
values  are  considerably  higher  than  those  usually  given 
in  standard  handbooks,  but  as  standard  tables  give  little 
information  as  to  the  probable  limits  of  the  values 
recorded  and  as  the  results  of  the  test  seemed  reason- 
ably consistent,  a  value  of  2,000,000  lb.  per  square  inch 
was  used  in  the  subsequent  analysis. 

The  wales  in  the  cofferdam  were  continuous  over 
four  supports  and  the  alignment  of  the  wales  on  their 
supports  was  good,  but  to  have  measured  the  deflection 
over  the  intermediate  supports  and  to  have  measured 
that  of  the  middle  span  would  have  greatly  increased  the 
labor  required  without  any  appreciable  compensation  in 
increased  accuracy.  The  measurements,  therefore,  were 
confined  to  the  end  spans,  between  the  end  supports  and 
the  nearest  points  of  contraflexure.  The  distance 
between  supports  was  uniformly  13  ft,  so  the  point  of 
contraflexure  was  assumed  to  be  uniformly  10.4  ft.  from 
the  end  support  and  the  deflection  was  measured  5.2  ft. 
from  that  support.  Measurements  were  made  with  a 
gage  by  offsets  from  a  fine  thread  nearly  parallel  to  the 
wales.  The  observed  deflections  are  shown  in  Table  II 
together  with  the  corresponding  loads  Tl',  which,  dis- 
tributed over  the  13  ft.  span,  would  produce  the  observed 
deflection.  The  deflection  at  the  points  marked  "■.'"  were 
not  measured  because  of  obstructions  in  the  cofferdam. 
As  would  be  anticipated  the  measurements  show  con- 
siderable variation,  but  the  differences  can  readily  be 
accounted  for  by  imperfect  alignment  of  the  wales, 
imperfect  alignment  of  the  sheet  piles,  varying  pene- 
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tration  and  support  in  the  rock  foundation,  and  varying 

moduli  of  the  elasticity  of  the  timber. 

Faulty  alignment  of  the  wales  will  account  for  much 
variation  but  errors  arising  therefrom  will  be  com- 
pensating, so  the  average  of  a  large  number  of  observa- 
tions should  give  a  true  value.  Errors  due  to  the  align- 
ment of  the  sheetpiles  are  of  two  kinds.  Those  due  to 
poor  horizontal  alignment  are  compensating,  for  exces- 
sive deflections  due  to  concentration  of  pressure  at  the 
center  are  offset  by  concentrations  at  or  near  the  sup- 
ports. This  is  not  true,  however,  of  errors  in  vertical 
alignment,  because  in  order  to  facilitate  lowering  the 
wales  before  the  pumps  were  set,  the  sheetpiles  were 
driven,   insofar  as  possible,   so  that   they  would   stand 
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FIG.    3.      OBSERVKn    AND    THROKKTICAL    PRKSSURKS 

The  higher  pressures  at  the  level  of  the  topmost  w"ale  are  due 
in  .some  measure  to  the  piles  having  been  driven  with  a  sligrht 
batter  so  that  the.v  stood  away  from  the  lower  wales  before 
load  was  applied. 

slightly  off  of  the  lower  wale,  thereby  giving  the  piles 
a  slight  batter  toward  the  inside  of  the  cofferdam  before 
driving.  The  result  of  this  was  a  concentration  of  pres- 
sure on  the  top  wale.  In  the  table  and  in  Fig.  3  this  con- 
centration is  obvious.  There  is  some  tendency  also  to 
error  caused  by  variation  in  the  bearing  on  the  rock. 
Wherever  the  piles  .stood  off  from  the  wales,  the  rock 
took  an  excessive  share  of  the  load,  but  where 
the  piles  did  not  penetrate  the  rock  at  all,  it 
could  take  no  horizontal  reaction  and  the  wale  took 
an  excessive  share.  To  what  extent  errors  result 
from  variation!--,  in  the  moduli  of  elasticity  it  is  impos- 
sible to  tell  definitely;  the  pieces  selected  were  in  every 

TABLE   n— DEFLECTION  OF  COFFERDAM    WALE.S 
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way  representative  of  those  in  the  cofferdam ;  they  were 
of  the  same  lot  and  had  actually  been  used  in  another 
section  so  that  they  had  been  thoroughly  water  soaked 
as  well,  but  because  of  the  variability  of  the  modulus  of 
elasticity  of  timber  there  is  some  question  whether  the 
timber  in  the  cofferdam  was  of  the  same  elasticity  a.'; 
that  measured  on  the  bank.  The  results  of  the  test, 
however,  seem  to  show  that  there  was  little  net  error 
due  to  this  cause,  for  if  the  saturation  of  the  timber 
was  sufficient  to  cau.se  appreciable  variation  in  the 
modulus  of  elasticity,  those  timbers  which  showed  the 
most  thorough  saturation,  tho?e  in  the  lowest  two 
courses,  Nos.  3  and  4,  would  have  shown  the  largest 
proportional  deflection.  But  the  contrary  is  true.  The 
upper  timber  was  fairly  dry  when  the  measurements 
were  made;  yet  it  showed  higher  deflections  than  the 
lower  timbers,  which  were  always  soaked.  The  fact 
that  the  total  of  the  observed  loads  on  the  four  wales  is 
so  nearly  equal  to  the  pressures  determined  by  a  reason- 
able application  of  the  theory  of  earth  pressure  in- 
dicates little  net  error  due  to  variation  in  elasticity. 

In  Fig.  3  is  shown  a  comparison  between  the  loads 
as  measured  by  the  deflections  and  the  pressures  deter- 
mined by  theoretical  analysis.  The  pressure  lines  are 
so  drawn  that  horizontal  ordinates  at  any  point  show  the 
pressure  per  square  foot  at  that  point  to  the  indicated 
scale.  The  line  B  shows  pressures  derived  from  the 
general  equation  for  earth  pressures  taking  <t<  at  20  deg. 
and  W  at  120  lb.  per  cubic  foot.  This  line  is  shown 
becau.se  many  retaining  walls  subject  to  saturation  of 
backfill  have  been  designed  on  that  basis.  The  line  C 
shows  pressures  computed  on  the  same  basis  except  that 
W  is  the  actual  weight  of  the  saturated  material 
diminished  by  the  weight  of  a  cubic  foot  of  water.  That 
is,  122.5  —  62.5,  or  60  lb.  per  cubic  foot  was  taken  as 
the  submerged  weight  of  the  material.  The  line  A 
shows  the  combined  hydrostatic  pressure  and  submerged 
bank  pressure  as  shown  by  C.  The  corresponding  equa- 
tion, p  =  86.5/i,  therefore,  represents  the  horizontal 
component  of  the  total  saturated  bank  pressure  with  the 
water  level  at  the  top  of  the  bank. 

The  reduction  in  pressure  due  to  the  drainage  under 
the  sheetpiles  was  about  16  per  cent  of  the  total  theo- 
retical pressure.  The  total  observed  pressure  on  the 
four  wales  in  one  panel  was  235.080  lb.,  while  the  total 
theoretical  pressure  corresponding  to  this  was  279,480 
lb.  leaving  44,400  lb.  reduction  to  be  accounted  for  by 
drainage  under  the  piles.  This  drainage  was  consider- 
able, requiring  under  the  given  conditions  the  service 
of  two  10-in.  centrifugal  pumjis  to  keep  the  cofferdam 
dry.  A  reduction  of  16  per  cent,  therefore,  is  as  much 
as  can  be  hoped  for  with  such  drainage.  This,  of 
course,  takes  no  account  of  the  differences  in  the  reac- 
tion of  the  rock.  If  it  were  assumed  that  the  rock 
actually  carried  no  horizontal  load  whatever  it  could  be 
made  to  appear  that  the  reduction  amounted  to  2.5  per 
cent,  but  although  there  was  no  opportunity  to  measure 
the  reaction  of  the  rock  directly,  it  is  known  that  this 
was  considerable  for  at  one  place  it  was  sufficient  to 
shear  off  a  3-in.  layer  of  rock  bclween  sheet  pile  and  key. 
The  above  observations  sepm  to  jiistifv  the  conclusion 
that  steel  sheetpile  cofferdams  offer  favorable  ojiportuni- 
ties  to  study  the  intensity  of  earth  pressures.  The 
values  here  derived  may  be  applied  directly  only  to 
similar  cases  of  continued  complete  saturation  but  the 
relatively  small  reduction  in  pressure  due  to  drainage 
is  of  c.'jpecial  significance. 
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Solving  the  Problems  of  the 
Portland  Cement  Industry 

What  the  Portland  Cement  Association  Is  Doing 

To  Improve  Cement  and  Its  Ultimate 

Product,  Concrete 

By  F.  W.  Kelley 


Some  editorial  remarks  in  "Engineering  Neivs- 
Record,"  notably  in  the  article  "Concrete — Past 
and  Future"  in  the  issue  of  Jan.  5, 1922,  have  been 
construed  as  giving  the  impression  that  the  ce- 
ment manufacturers  are  not  carrying  on  sufficient 
research  work  to  insure  an  increasi7igly  better 
quality  of  cement  and  concrete.  In  defense  of  the 
manufacturers,  Mr.  Kelley  has  prepared  the  fol- 
lowing statement  of  the  philosophy  and  purpose 
underlying  the  work  of  the  Portland  Cement  Asso- 
ciation, in  which  is  centralized  the  research  and 
promotion  activities  of  the  industry. — EDITOR. 

1r  IS  now  almost  one  hundred  years  since  portland 
cement  was  invented.  It  is  now  manufactured  in  almost 
every  country  in  the  world.  It  is  made  from  a  great 
variety  of  materials,  all  of  which,  however,  contain  the 
essential  ingredients  of  lime,  silica,  and  alumina,  com- 
bined invariably  with  other  ingredients,  such  as  mag- 
nesia and  iron,  and  smaller  quantities  of  rarer  elements. 

The  methods,  processes,  and  machinery  for  handhng 
these  diverse  raw  materials  and  converting  them  into  a 
product  which  can  be  relied  upon  to  give  substantially 
similar  results  when  used  in  concrete,  are  as  diverse  as 
are  the  materials.  No  two  cement  manufacturing  plants 
are  alike,  although  as  the  result  of  experience  and 
through  the  establishment  of  standards,  it  has  been 
found  possible  to  reach  by  an  almost  infinite  variety  of 
means,  a  substantially  uniform  end. 

Specifications — In  every  country,  largely  as  a  result 
of  practical  experience,  there  have  grown  up  specifica- 
tions which  in  general  place  a  maximum  limit  upon  the 
quantities  of  non-essential  materials  which  may  be 
present,  and  prescribe  certain  minimum  physical  re- 
qui;3ments  for  the  product,  in  order  that  it  may  be 
deemed  satisfactory  as  an  article  of  commerce,  and  be 
relied  upon  to  give  results  consistent  with  those  of  past 
experience. 

The  specifications  for  cement  in  the  United  States  are 
now  -^  uniform  standard,  known  as  Specification  No.  1 
American  Engineering  Standards  Committee,  adopted 
by  the  United  States  government  departments,  by  sub- 
stantially all  of  the  engineering  societies,  and  are  guar- 
anteed by  cement  manufacturers. 

The  manufacture  of  portland  cement  calls  for  very 
large  capital  investment;  the  capital  turnover  is  less 
than  once  yearly;  and  the  power  consumption  per  unit 
of  output  is  enormous  when  compared  with  other  indus- 
tries. By  reason  of  its  heavy  shipping  weight,  it  is 
peculiarly  essential  that  its  manufacture  be  conducted 
as  close  as  possible  to  the  point  of  use,  and  it  is  only 
because  its  manufacture  has  been  successfully  accom- 
plished throughout  all  parts  of  this  country,  that  this 
convenient  building  material  has  been  made  everywhere 
available  to  the  user  at  a  per  pound  price  which  has  been 
less  than  that  of  most  manufactured  materials  of  com- 
merce, and  comparable' with  partially  treated  natural 
products,  like  common  salt. 


Object  of  the  Association — Portland  cement  when 
completely  manufactured  and  ready  for  the  consumer 
is,  in  its  relation  of  usefulness  to  the  community,  a 
means  and  not  an  end.  Its  useful  end  is  that  of  an 
essential  ingredient  in  making  concrete.  Concrete  is  a 
mixture  of  cement  and  water,  generally  combined  with 
aggregates.  Concrete  may  be  made  by  anyone  possess- 
ing cement,  water  and  aggregates.  Good  concrete  may 
be  obtained  only  by  properly  selecting  these  materials, 
proportioning  them  rightly,  mixing  them  by  suitable 
methods  and  for  the  right  length  of  time,  placing  them 
in  suitable  forms  and  under  appropriate  conditions,  and 
protecting  and  curing  them  adequately  and  properly. 

The  very  ease  with  which  the  materials  may  be 
handled  leads  to  their  use.  Any  one  of  the  active  adult 
population  of  the  United  States  is  a  possible  user  of 
cement,  and  the  problem  facing  the  manufacturer  of  the 
product  is  not  so  much  that  of  urging  people  to  use 
cement,  as  to  use  it  right.  This  object  has  been  basic 
in  the  organization  and  development  of  the  Portland 
Cement  Association,  and  in  the  work  of  its  several 
service  departments. 

A  few  years'  experience  in  this  co-operative  service 
work  indicated  that  so-called  practical  experience  in  the 
use  of  cement  in  making  concrete  was  an  insufficient 
basis  for  development.  In  almost  every  case,  materials 
and  conditions  varied,  even  laboratory  investigations 
had  been  generally  conducted  in  such  a  way  that  more 
than  one  variable  had  been  left  uncontrolled.  The 
results  of  laboratory  tests  made  in  different  places  were 
frequently  inconsistent,  and  sometimes  misleading.  The 
need  for  further  study  and  a  sound  determination  of 
fundamentals  grew  constantly  more  apparent.  Only  a 
determination  of  the  effect  of  a  variation  in  each  of  the 
essential  materials  and  conditions  involved  in  the 
making  of  concrete,  could  give  us  sound  knowledge. 

Research  Laboratory — With  this  idea  in  mind,  after 
a  number  of  years'  study  and  consideration  of  the 
matter,  in  December,  1914,  a  comprehensive  report  was 
presented  to  the  Portland  Cement  Association  covering 
scope  and  details  of  a  research  laboratorj',  based  upon 
such  information  as  could  be  obtained  from  laboratories 
undertaking  somewhat  similar  work.  This  report 
resulted  early  in  1916  in  the  arrangement  between  the 
Lewis  Institute  in  Chicago  and  the  Portland  Cement 
Association,  under  which  they  jointly  established  and 
agreed  to  operate  the  Structural  Materials  Research 
Laboratory  under  Prof.  D.  A.  Abrams.  Much  important 
research  work  in  concrete  had  already  been  done  in  the 
laboratory,  and  this  was  continued  and  enlarged  in 
scope;  the  physical  equipment  increased  and  improved 
and  the  operating  staff  enlarged. 

The  appropriations  of  the  association  for  research 
work  which  were  $3,150  in  1914  increased  to  $20,000  in 
1916  and  to  $81,000  in  1921,  there  being  a  gradual 
development,  enlargement,  and  improvement  in  the 
work.  These  are  laboratoiy  expenses  only,  and  are  in 
addition  to  the  much  larger  sums  required  for  co-ordi- 
nation with  field  work  and  for  providing  the  necessaiy 
service  to  the  public. 

The  report  of  the  laboratory  in  1919  showed  that  im- 
portant information  had  been  gained  on — (1)  How  to 
make  concrete  tests;  (2)  Effect  of  size  and  grading  of 
aggregates;  (3)  Effect  of  quantity  of  water;  (4)  Effect 
of  quantity  of  cement;  (5)  Effect  of  fineness  of  cement; 
(G)  Effect  on  wear  of  materials,  proportion  and 
manipulation;    (7)   Effect  of  organic    impurities;    (8) 
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Effect  of  powdered  admixtures,  and  (9)    Effect  of  time 
of  mixing. 

The  effect  of  the  work  of  this  laboratory  on  the  knowl- 
edge and  practice  of  making  concrete  is  now  pretty  well 
recognized  by  engineers.  No  claims  for  originality  are 
made  for  this  work,  except  that  the  conditions  under 
which  it  has  been  carried  on  have  permitted  a  character 
of  control,  a  completeness,  a  comprehensiveness,  and  a 
relatedness  of  tests  which  have  given  definite  indica- 
tions and  established  definite  relations  which  heretofore 
have  been  open  to  question.  It  has  had  a  profound 
effect  not  only  in  increasing  the  quality  of  concrete,  but 
in  decreasing  its  cost. 

Economic  Bearing — From  time  to  time  questions 
have  arisen  as  to  certain  inherent  features  of  a  given 
cement  which  affect  its  quality.  For  instance,  there 
was  a  time  when  increased  fineness  of  grinding  of 
cement  was  advocated  as  a  means  of  improvement.  Most 
careful  researches  were  made  into  this  phase  of  the  sub- 
ject, and  it  was  established  that  an  increase  of  strength 
of  about  1  per  cent  resulted  from  each  1  per  cent  in- 
crease in  fineness.  It  was  also  found  that  1  per  cent  in- 
crease in  strength  resulted  from  the  use  of  1  per  cent 
more  standard  cement  and  that  the  increased  strength 
gained  by  the  use  of  more  standard  cement  cost  much 
less  than  when  gained  by  using  finer  ground  cement. 
The  reason  for  this  is  quite  evident  when  it  is  realized 
that  the  present  cement  of  commerce  is  ground  to 
within  about  10  per  cent  of  the  practical  ultimate  fine- 
ness, and  that  the  decrease  in  output  of  grinding  mills 
and  the  increased  cost  of  grinding  grow  rapidly  greater 
as  we  increase  the  fineness  toward  this  ultimate.  All 
such  questions  have  an  economic  bearing  and  while 
increased  fineness  is  recognized  as  an  ultimate  refine- 
ment, there  appear  to  be  other  matters  pertaining  to  its 
use,  requiring  more  immediate  attention. 

The  experiments  show  that  a  variation  of  over  100 
per  cent  frequently  results  in  strength  of  concrete  from 
variation  in  the  quantity  of  mixing  water  used,  while 
variations  of  almost  equal  importance  follow  changes  in 
the  quality  and  proportion  of  the  aggregates,  in  the 
time  and  manner  of  mixing,  and  in  methods  of  placing, 
handling,  protecting,  etc. 

It  must  appear  evident  that  the  additional  cost  of 
grinding  at  extreme  limits  is  so  great  that  it  will  only 
be  ju.stified  as  an  extreme  refinement  in  cement  making, 
after  the  practice  of  using  cement  in  concrete  has 
been  brought  to  a  point  where  the  effect  of  such  refine- 
ment will  be  secured  in  the  quality  of  concrete. 

Constifiifiou  of  Cetnent. — Questions  have  also  ari.sen 
as  to  the  effect  of  variations  in  the  chemical  constitu- 
ents of  the  cement.  These  relations  are  so  complex  that 
notwithstanding  some  fifty  years  of  research  on  this 
problem  which  is  capable  in  many  of  its  aspects,  of 
attack  by  individual  chemi.sts  and  experimenters,  there 
is  still  much  which  is  the  subject  of  controversy  and 
offers  a  field  for  a  vast  amount  of  research  work. 

While  interesting,  much  of  the  information  to  be 
gained  by  such  investigations  must  remain  academic, 
although  it  must  be  recognized  as  offering  possibilities 
for  better  knowledge  of  the  material  and  its  improve- 
ment, and  its  pursuit  continued  parallel  with  the  more 
practical  a.specfs  of  the  subject.  Portland  cement  to 
be  useful  must  be  relatively  (heap,  and  thiH  means 
ibility  to  produce  from  essential  materials,  existing  in 
combination  with  other  non-essential  materials,   in   as 


widely  distributed  locations  as  possible.  It  seems  prob- 
able then  that  the  most  immediately  useful  research  in 
this  aspect  of  the  problem  will  be  the  study  of  how  port- 
land  cement,  having  the  necessary  characteristics  of 
strength  and  permanence  when  used  in  concrete,  may 
he  made  from  as  widely  diverse  materials  as  possible. 

Improvements  in  Manufacture — Because  this  prob- 
lem is  to  a  large  extent  individual,  it  has  heretofore 
been  studied  chiefly  by  individual  manufacturers  as 
applied  to  their  individual  operations.  Most  manufac- 
turers while  perhaps  not  knowing  fully  all  and  each  of 
the  complex  chemical  reactions  and  combinations  which 
take  place,  yet  generally  understand  the  proportions  and 
methods  which  will  result  in  making  from  their  par- 
ticular materials  a  product  which  measures  up  to  the 
standards  developed  by  experience  and  research,  and 
tested  by  time.  The  advancement  and  improvement  in 
methods  and  processes  to  secure  uniformity,  as  well  as 
quality  of  product,  have  been  steady  and  marked. 

The  process  of  manufacture  is  an  exact  chemical- 
mechanical  one  in  which  conditions  must  be  maintained 
within  narrow  limits  and  with  large  quantities  of 
materials. 

Each  plant  must  and  does  work  out  the  best  methods 
for  handling  efficiently  its  particular  raw  materials  so 
that  they  may  be  supplied  in  a  continuous  stream  of 
uniform  and  proper  chemical  proportions  and  in  suit- 
able physical  condition,  to  furnaces  in  which  uniform 
white  heat  temperatures  must  be  maintained,  so  that 
the  resulting  clinker,  of  a  hardness  after  cooling, 
capable  of  scratching  glass,  may  by  gradual  reduction 
be  brought  to  a  fineness  of  at  lea.st  78  per  cent  through  a 
sieve  having  40,000  meshes  per  square  inch,  and  exceed 
all  the  other  rigid  requirements  of  the  standard  cement 
specifications. 

A  considerable  amount  of  difference  of  opinion  in 
many  matters  relating  to  cement  and  concrete  has 
existed  because  the  nature  of  the  problems  presented 
made  extremely  difficult  the  application  of  methods  of 
precision. 

Public  Service — In  order  to  make  effective  and 
readily  available  to  the  cement  using  public,  the  results 
of  the  work  of  the  Structural  Materials  Research 
Laboratory  as  well  as  to  put  that  laboratory  into  practi- 
cal touch  with  the  problems  of  the  cement  user,  which 
is  necessaiy  if  laboratory  work  is  to  avoid  becoming 
academic,  there  have  been  established  by  the  Portland 
Cement  Association  twenty-four  district  offices,  placed 
conveniently  accessible  to  consuming  centers,  each  in 
charge  of  a  qualified  district  engineer  supplied  with  a 
suitable  trained  engineering  organization. 

The  keynote  of  association  work  has  been  service 
based  upon  the  facts  provided  freely  to  all. 

The  manufacturers  of  portland  cement  found  them- 
selves making  a  product  which  was  apparently  simple 
and  easy  for  anyone  to  use,  and  which  because  of  its 
flexibility,  convenience  and  merit  was  being  widelv 
adopted.  Given  the  most  perfect  cement  which  could  be 
made,  this  very  conx'enicnce  and  ease,  where  not  coupled 
with  the  necessary  skill  and  knowledge,  brought  results 
which  were  unsatisfactory  and  sometimes  even  danger- 
ous. The  industry  therefore  addressed  itself  to  the 
problem  of  directing  the  attention  of  all  u.sers  to  the 
necessity  of  learning  how  to  use  cement,  and  making 
readily  and  conveniently  available,  the  necessary  infor- 
mation tn  all  inquiries.     To  do  this.  ref|Uire<l  the  dire- 
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tion  of  attention  to  the  product  itself,  its  manifold 
uses,  as  well  as  its  frequent  abuse,  and  provision  for 
the  necessary  organization  to  reach  the  widely  dis- 
tributed people  in  this  entire  country. 

Attention  has  been  directed  toward  those  factors  of 
concrete  making  in  which  there  was  the  greatest  need 
and  opportunity  for  improvement,  just  as  attention  has 
been  brought  particularly  to  those  forms  of  construc- 
tion for  which  there  existed  the  greatest  need,  and  for 
which  the  material  offered  the  greatest  economic  ad- 
vantage. 

Future  Developments — As  the  work  develops  in  its 
different  lines,  it  is  expected  that  it  will  cover  all  phases 
of  the  subject  in  greater  detail,  and  it  is  hoped  that  the 
practice  of  concrete  making  wiK  become  so  well  under- 
stood and  so  perfectly  carried  out  that  further  refine- 
ments will  be  possible  in  all  its  elements,  not  excluding 


Castleton  Bridge  Contracts  Let 

Long-Deferred  Railway  Cutoff  Crossing  Over 

Hudson  River  Taken  in  Hand — River 

Spans  600  and  400  Feet 

AFTER  a  postponement  of  nearly  ten  years  since 
L  the  beginning  of  the  project,  the  New  York 
Central  R.R.  has  let  contracts  for  the  construction  of 
the  bypass  or  cutoff  line  around  Albany  and  Schenec- 
tady which  includes  the  much  discussed  high-level 
bridge  across  the  Hudson  River  at  Castleton,  N.  Y. 
Difficulties  of  financing  due  to  the  war  followed  a  period 
of  opposition  by  Albany  and  New  York  State  interests, 
who  by  state  legislation  and  lawsuits  endeavored  to  com- 
pel the  construction  of  a  single-span  structure  more  than 
1,100  ft.  long  between  main  piers.  An  outline  of  some 
factors    in    the    bridge   controversy   will    be    found   in 
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cement.  Cement  is,  however,  probably  nearer  its  ulti- 
mate possibilities  as  now  apprehended  than  are  any 
other  elements  of  concrete  making,  but  no  man  could 
today,  in  view  of  the  constant  advances  of  knowledge, 
say  what  are  its  ultimate  possibilities. 

The  very  existence  of  the  cement  industry  and  each 
individual  manufacturer  depends  upon  providing  cement 
which  is  of  high  quality  and  suited  to  the  conditions 
existing. 

The  average  quality  of  concrete  is  improving.  The 
knowledge  of  cement  and  cement  making  is  improving. 
If  the  art  of  concrete  making  reaches  a  point  where 
any  change  in  portland  cement  is  an  economic  advan- 
tage, if  it  is  possible  to  provide  such  cement,  it  will  of 
necessity  be  offered  by  the  manufacturers. 

The  end  sought  is  better  and  more  concrete,  and 
wider  demand  for  portland  cement  by  satisfied  users. 
In  this  way  only  can  the  industry  build  soundly  for  the 
future  and  justify  its  slogan  "Concrete  for  Perman- 
ence." 


Automobiles  in  France 

In  France,  according  to  information  sent  to  the  De- 
partment of  Commerce  from  Paris  by  J.  F.  Butler, 
assistant  commercial  attache,  there  are  202,500  auto- 
mobiles, or  one  car  to  every  205  persons,  as  compared 
with  10,500,000  automobiles  in  the  United  States,  or  one 
to  .every  11  persons.  Owing  to  the  high  initial  cost  and 
the  great  expense  of  upkeep,  the  ownership  of  even  the 
lowest-priced  automobile  is  beyond  the  means  of  the 
great  mass  of  French  people.  A  popular  low-priced 
automobile  of  French  make  costs  about  14,000  francs. 


Engineering  News-Record  of  May  30,  1918,  p.  1033, 
while  the  railway  project  as  a  whole  was  fully  outlined 
in  Engineering  Record  of  Feb.  24,  1917,  p.  312.  The 
project  as  described  in  the  last  mentioned  reference 
has  now  been  taken  in  hand  actively.  Contracts  for 
the  construction  of  the  12-mile  railway  connection  have 
been  let  to  the  Walsh  Construction  Co.,  of  Syracuse, 
N.  Y.,  whose  work  will  include  building  the  piers  and 
abutments  for  the  bridge.  The  superstructure  of  the 
bridge  will  be  furnished  and  erected  by  the  McClintic- 
Marshall  Co.  of  Pittsburgh. 

Briefly  outlined,  the  cutoff  will  connect  the  New 
York  Central  lines  on  the  east  bank  of  the  Hudson  at 
a  point  about  10  miles  below  Albany  with  the  main 
line  of  the  West  Shore  R.R.  (a  New  York  Central  prop- 
erty) west  of  the  Hudson,  and  by  way  of  the  latter 
line  will  pass  to  the  south  of  Schenectady,  reaching  the 
main  line  of  the  New  York  Central  proper  by  means  of 
connections  located  near  Schenectady.  By  this  means 
both  Boston  and  (ultimately)  New  York  through 
freight  traffic  will  avoid  the  hea\T  grades  and  congested 
yard  trackage  between  Albany  and  Schenectady,  where 
the  grades  are  1.63  and  0.75  per, cent  against  west- 
bound and  eastbound  traflSc  respectively;  the  ruling 
grades  of  the  Castleton  cutoff  will  be  0.35  and  0.60  per 
cent  respectively.  In  addition,  several  miles  of  distance 
will  be  saved.  The  cutoff  makes  connection  with  the 
present  Boston  &  Albany  line  at  Post  Road,  4i  miles 
east!  of  the  Hudson  River,  and  with  the  West  Shore 
R.R.  at  Feura  Bush  about  7  miles  west  of  the  Hudson. 

The  finally  adopted  plan  for  the  bridge  follows  closely 
the  railroad  company's  original  sketch  design  for  the 
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crossing.  This  part  of  the  line  is  shown  in  the  accom- 
panying drawing.  The  river  is  crossed  by  a  channel 
span  of  601  ft.  6  in.  center  to  center  of  piers,  and  a  side 
span  of  409  ft.  2  in.,  both  simple  truss  spans.  Long  via- 
ducts on  either  end  make  connection  with  the  high 
ground.  The  total  length  of  the  structure  between 
abutment  backwalls  is  almost  exactly  a  mile  (5,354  ft. 
8  in.).  The  clearance  height  of  the  river  spans  is  135 
ft.  above  high  water,  and  the  track  grade  across  the 
entire  structure  is  level. 

Some  General  Design  Problems  —  Because  of  the 
magnitude  of  the  structure,  well  represented  by  the  iig- 
ure  of  23,000  tons  for  the  steel  weight  of  the  super- 
structure as  contracted  for,  questions  of  economy  and 
permanence  of  service  assumed  special  importance. 
The  demand  of  Albany  interests  for  a  clear  span  be- 
tween dikes,  for  example,  would  have  brought  the  total 


crease  in  dead  weight.  An  open  floor  of  ties  resting 
directly  on  the  stringers  will  be  used  here.  The  main 
truss  members  are  not  exposed  to  corrosion  from  brine 
drip,  and  repair  of  damaged  floor  parts  is  practicable. 

Curved-chord  trusses  with  subdivided  web  system 
have  been  adopted  for  these  spans.  The  panel  length  is 
about  33  ft.    Full  riveted  construction  will  be  used. 

Main  Piers — For  the  main  piers,  stone  facing  and 
concrete  core  will  be  used  in  the  shafts,  and  these  will 
rest  on  pneumatic  caisson  foundations.  Transverse 
reinforcement  in  the  concrete  is  provided  by  the  plans, 
and  at  intervals  of  several  courses  the  face  stones  will 
be  tied  in  by  anchor  rods  extending  from  face  to  face 
course  through  the  concrete  core. 

Designs  for  the  bridge  have  been  worked  out  by 
H.  T.  Welty,  engineer  of  structures,  New  York  Central 
R.R.,  with  advisory  assistance  of  0!af  Hoff.  consulting 
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weight  of  the  structure  up  to  41,300  tons,  only  a  little 
less  than  double  the  weight  of  the  structure  as  it  is 
being  built;  this  figure  was  computed  for  a  cantilever 
of  1,130-ft.  main  span  and  1,748  ft.  total  length,  to- 
gether with  the  necessary  approach  viaducts. 

For  the  viaduct  portions,  both  concrete  and  steel 
construction  were  investigated  by  detail  designs.  Under 
price  conditions  existing  some  years  ago  a  reinforced- 
concrete  viaduct  compared  favorably  with  a«teel  design, 
but  under  present  conditions  a  steel  viaduct  is  most 
economical.  The  height  of  this  viaduct  dictated  the 
use  of  the  longest  practicable  spans,  .so  that  64-ft. 
tower  .spans  and  100-ft.  intermediate  .spans  were 
decided  upon.  Each  pair  of  spans  will  form  an  inde- 
pendent unit  with  respect  to  stability  and  expansion. 
Where  the  pedestals  for  the  viaduct  towers  are  in  the 
valley  bottom  they  are  to  be  founded  on  piles  to  rock, 
which  is  30  to  50  ft.  below  the  surface,  but  the  piers 
on  the  slopes  will  have  direct  soil  footings. 

The  viaduct  .superstructure  consists  of  four  line.s  of 
deck  plate  girder,  carrying  a  ballast  floor  on  rein- 
forced-concrete  floor  slab.  The  main  objective  in  the 
adoption  of  the  solid  floor  was  protection  of  the  steel- 
work from  brine  drippings.  It  wa.s  believed  specially 
important  in  the  case  of  this  particular  structure  to 
minimize  all  abnormal  corrosive  influences,  in  view  of 
the  difficulty  of  repair  or  replacement  at  such  height 
aV)ove  ground  and  with  the  span  lengths  used.  With 
the  adoption  of  a  solid  floor,  ballast  bedding  for  the 
track  followed  as  a  matter  of  course. 

For  the  two  long  truss  .spans,  however,  solid  floor 
construction  was  considered  to  involve  too  great  an  in- 


engineer.  G.  L.  Taylor,  chief  engineer,  McClintic- 
Marshall  Co.,  is  directing  the  detail  design  for  the 
fabricators. 


California  Citizens  May  See  City  Records 

The  Supreme  Coui-t  of  California  has  decided  that 
practically  all  municipal  records  in  that  state  must  be 
open  to  reasonable  public  inspection.  {California  De- 
cisions, Dec.  20,  1921,  p.  630.)  The  decision  was  made 
on  appeal  by  both  parties  from  a  lower  court  decision 
in  two  suits  brought  originally  by  the  San  Francisco 
Bureau  of  Municipal  Research  and  by  its  secretary  as 
a  taxpayer,  on  account  of  having  been  refused  access 
by  the  city  engineer  of  San  Francisco  to  certain  engi- 
neering data  relating  to  the  Hetch  Hetchy  dam  and 
water-supply  project.  The  trial  court  granted  a  man- 
date to  see  the  records.  The  district  court  of  appeals 
upheld  this  decision  except  as  to  "working  papers"  not 
formally  approved  by  the  city  engineer  and  al.so  data 
turned  over  by  the  city  engineer  to  the  city  attorney 
for  his  information  in  connection  with  litigation.  Both 
parties  to  the  suit  appealed.  The  Supreme  Court  held 
that  although  the  unapproved  data  are  not  "public  rec- 
ord.s"  in  the  meaning  of  the  California  .statute  they  are 
"other  matters"  to  which  the  public  has  right  of  access. 
The  court  also  held  that  such  "other  matters"  were 
open  to  citizens  even  if  the  city  engineer  had  communi- 
cated them  to  the  city  attorney:  also  that  the  privileged 
or  confidential  character  of  any  such  communications 
is  lost  when,  as  in  a  case  in  point,  the  city  engineer  had 
already  let  them  be  examined  by  others  — the  Civic 
League  of  Improvement  Clubs. 
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Analysis  of  Economic  Conditions 
in  Soviet  Russia 

Department  of  Commerce  Indicates  Obstacles 
to  Recovery — Trade  Awaits  Invest- 
ment of  Foreign  Capital 

Although  not  a  matter  of  strictly  technical  interest  the 
following  statement  by  the  United  States  Departynent  of 
Commerce  on  Russian  trade  conditions  is  so  illuminating 
a  statement  of  fact  and  so  incisive  an  analysis  of  the 
economic  principles  involved  that  ice  present  it  in  full  for 
the  information  of  the  engineering  profession  and  the  con- 
stniction  industries. — Editor. 

THERE  seems  to  be  some  misunderstanding  as  to  the 
practical  character  of  trade  agreements  made  with  Rus- 
sia by  foreign  governments.  There  is  nothing  in  the  trade 
treaties  betu-een  Russia  and  England,  Germany,  Italy,  or 
other  countries,  which  permits  or  establishes  trade  with 
private  individuals  in  Russia.  In  substance,  all  that  the 
treaties  really  provide  is  authority  for  the  Russian  govern- 
ment itself  to  establish  buying  agencies  in  the  several  coun- 
tries. To  be  sure,  these  treaties  nominally  permitted  citizens 
of  the  countries  making  them,  under  certain  restrictions, 
to  enter  Russia,  but  when  they  arrived  there,  they  found 
that  trade  was  a  government  monopoly,  that  they  could  not 
sell  to  private  concerns,  and  that,  in  fact,  the  Government 
usually  referred  them  back  to  its  buying  agencies  in  their 
own  countries. 

In  view  of  the  fact  that  the  total  present  imports  of  Soviet 
Russia  are  small,  the  interest  of  foreign  concerns  in  selling 
goods  there  would  necessarily  lie  chiefly  in  the  hope  of  lay- 
ing foundations  for  the  future.  No  such  hope  can  be  enter- 
tained so  long  as  the  Soviet  government  monopolizes  import 
trade.  Under  that  practice  there  can  be  no  establishment 
of  business  connections,  no  building  up  of  trade  repu- 
tation. Within  the  past  few  months,  co-operative  institu- 
tions, which  had  been  converted  into  purely  government 
organs,  have  been  restored  to  some  measure  of  independence, 
and  have  been  given  limited  rights  to  engage  in  foreign 
trade  at  the  same  offices  as  the  Soviet  government.  Still 
more  recently  importation  of  some  agricultural  implements 
has  been  permitted  to  private  Russian  individuals.  The 
great  bulk  of  foreign  trade,  however,  remains  in  the  hands 
of  government  organs. 

Uniformed  persons  often  speak  of  the  so-called  blockade 
maintained  against  Russia.  As  a  matter  of  fact,  for  two 
years  time  now  no  such  blockade  has  existed.  The  real 
blockade  on  trade,  not  only  viath  us,  but  with  all  the  world, 
is  that  maintained  by  the  Soviet  government  itself.  By  its 
monopoly  of  commerce,  it  has  hampered  the  export  even  of 
the  small  quantities  of  goods  which  were  available  and  has 
discouraged  the  production  of  more  goods.  Our  government 
puts  no  obstacles  whatever  upon  selling  to  Russia.  One  re- 
sult has  been  that  even  in  countries  having  trade  agreements 
no  merchants  have  been  able  to  establish  themselves  in 
Russia  or  to  undertake  manufacturing  enterprises. 

The  trade  of  Russia  today  consists  of  importing  goods 
and  paying  out  gold  from  the  old  Imperial  reserve.  She  can 
not  pay  for  commodities  by  commodities.  The  magnitude  of 
these  gold-bought  imports  has  been  much  less  than  many 
seem  to  suppose.  According  to  official  Soviet  statistics,  the 
1921  imports  were  valued  at  248  million  gold  rubles,  or  ap- 
proximately $125,000,000.  This  is  only  one-sixth  of  the 
prewar  imports.  Exports  amounted  to  the  sum  of  $10,- 
000,000  (20,283,000  gold  rubles)  ;  in  1913  they  were  75  times 
as  great.  These  exports  consisted  largely,  and  probably 
chiefly,  of  commodities  left  over  from  the  pre-Bolshevik 
regime.  The  difficulty  of  exchange  of  commodities  is  evident 
from  the  fact  that  before  the  war,  two-thirds  of  Russia's 
exports  in  value  were  foodstuffs,  while  today  the  country  is 
in  the  throes  of  a  terriffic  famine  and  a  large  part  of  its 
imports  are  foodstuffs.  In  February,  two-thirds,  in  weight, 
(values  not  yet  available),  of  Russian  imports  were  food- 
stuffs, the  larger  part  of  *  which  were  furnished  by  the 
charity  of  the  American  people. 

There  is  little  prospect  that  Russia  will  have  any  more  to 


export  in  1922  than  she  had  in  1921.  Meantime,  the  gold 
reserve  is  approaching  exhaustion  and  with  it  is  disappear- 
ing what  might  have  furnished  a  start  toward  reestablish- 
ing a  workable  currency.  The  paper  money  of  Russia  is 
hastening  to  the  ultimate  catastrophe  of  utter  unaccepta- 
bility  within  the  country  itself.  The  recent  attempt  of  the 
Bolshevik  leaders  to  restore  something  resembling  indi- 
vidualistic methods  in  the  conduct  of  industry,  and  par- 
ticularly by  payment  of  wages  in  money  instead  of  a  com- 
munistic division  of  commodities  in  the  form  of  rations  to 
the  workers,  has  itself  hastened  the  currency  debacle.  There 
being  a  fundamental  shortage  of  foodstuffs  and  other  neces- 
saries, wages  paid  in  money  naturally  can  not  buy  enough 
to  support  life.  Prices  soar  and  though  wages  are  multi- 
plied by  constant  emissions  they  can  not  catch  up  with 
"galloping  prices,"  as  a  leading  Bolshevik  journal  calls 
them.  Prices  in  Moscow  now  are  doubling  every  month, 
which  means  multiplying  4,000  times  in  a  year.  A  day's 
ration  of  food  cost,  in  April,  a  million  rubles.  The  time  must 
apparently  come  soon  when  paper  money*  will  no  longer 
buy.  Then,  in  the  absence  of  precious  metals,  all  business 
will  have  to  be  done  by  barter — a  method  so  cumbersome 
that  it  will  almost  inevitably  check  the  increase  of  produc- 
tion which  might  otherwise  be  hoped  to  follow  from  the 
so-called  "new  economic  policy." 

As  a  matter  of  fact,  despite  the  absence  of  a  trade  agree- 
ment, our  exports  to  Russia  compare  very  favorably  with 
those  of  our  two  principal  competitors — Great  Britain  and 
Germany.  For  example,  in  1913,  British  exports  to  the 
Russian  empire  amounted  to  $135,000,000;  in  1921,  to  $33,- 
500,000,  or  only  one-fourth  as  much.  The  United  States 
never  had  a  large  share  in  Russian  trade  before  the  war. 
Our  exports  to  that  country  in  1913  were  $27,000,000.  In 
1921  they  were  over  two-thirds  as  much — $19,257,000,  and 
most  of  this  represented  sale  of  goods,  though  a  part  con- 
sisted of  relief  supplies,  which  during  the  present  year  1922, 
have  become  much  larger.  A  considerable  fraction  of  Brit- 
ish shipments  to  Soviet  Russia  last  year  consisted  of  re- 
exported foodstuffs,  and  these,  if  they  did  not  come  directly 
from  the  United  States,  virtually  created  a  demand  for  the 
equivalent  quantity  from  this  country.  The  British  have 
been  grievously  disappointed  in  the  results  of  their  trade 
treaty.  Much  had  been  made  of  the  enormous  needs  of  the 
huge  Russian  population  so  long  deprived  of  goods.  It  was 
forgotten  that  need  for  goods  does  not  constitute  demand 
for  goods.    Demand  implies  ability  to  produce  and  pay. 

The  really  important  problem  confronting  American  busi- 
ness men  with  respect  to  Russia  is  not  that  of  trade  but  that 
of  investment.  Without  a  large  investment  of  foreign 
capital  as  a  means  of  restoring  production,  the  prospects 
are  that,  at  least  for  some  years  to  come,  thei-e  will  be  even 
less  opportunity  to  sell  goods  to  Russia  than  in  1921,  for 
v.ath  the  exhaustion  of  the  gold  resers'es,  her  means  of  pay- 
ment will  shrink  to  a  minimum.  The  feasibility  of  investing 
capital  in  Russia  depends  essentially  on  the  policy  of  the 
Bolshevik  government  and  on  the  general  internal  situation, 
and  not  upon  action  of  foreign  governments. 

Concrete  Ships  in  England 

The  London  Times  notes  that  the  fleet  of  1,000-ton 
sea-going  barges  and  steam-tugs,  built  in  concrete  for. 
the  Ministry  of  Shipping  during  the  last  stages  of  the 
war,  has  been  purchased  by  a  shipping  firm  whose  in- 
tention is  to  employ  the  vessels  for  the  transport  of 
coal  from  Newcastle  to  London.  In  §pite  of  the  struc- 
tural success  of  concrete  ships  and  the  thoroughly  satis- 
factory record  of  the  "Armistice,"  the  only  British- 
built  concrete  cargo  steamship,  the  concrete  shipbuild- 
ing industry  seems  to  be  extinct  in  Great  Britain, 
according  to  the  Times.  The  cost  of  construction 
under  government  auspices  was  far  too  high,  the 
numerous  yards  established  have  been  closed  down  on 
terms  satisfactory  to  their  former  owners,  and  most 
of  the  firms  concerned  have  feverted  to  their  original 
occupation  of  public  works  contracting. 
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Public  Roads  Bureau  to  Expand 
Research  Program 

A  COMPREHENSIVE  program  of  road-building  re- 
search during  the  coming  season  at  the  Arlington 
Experimental  Station  near  V\'ashini:':on.  D.  C..  is  an- 
nounced by  the  U.  S.  Bureau  of  Public  Roads.  Impact 
tests  on  pavements,  subgrade  studies  and  other  experi- 
ments conducted  last  year  will  be  continued  and  new 
investigations  will  be  started. 

Bituminous  wearing  surfaces  are  ro  be  investigated 
to  determine  the  reason  for  the  formation  of  waves, 
proper  mixture  and  the  proper  mineral  aggregates. 
Moi"e  than  30  sections  of  different  types  of  bituminous 
construction  will  be  built  on  a  circular  track  about  600 
ft.   in  circumference,   the   i-oadway  being   13   ft.   wide. 


<OMPLETED  BASE  FOR  TEST  OF  BITUMINOUS  SURFACES' 
The   rails  mounted   on    the   small   concrete  piers  are   to   be 
used  to  guide  tlic  truck  automatically- 

On  this  roadway  a  5-ton  army  truck,  with  solid  tires, 
will  be  operated  in  a  varying  path  so  as  to  cover  prac- 
tically the  entire  width  of  the  roadway  and  will  travel 
at  a  speed  of  from  12  to  15  miles  an  hour  for  five  or 
six  months,  or  until  .some  results  are  obtained  leading 
to  the  solution  of  the  problems  involved. 

Resistance  to  Wear — At  present  the  selection  of  con- 
crete aggregates  for  the  greatest  amount  of  resistance 
to  wear  is  ba.aed  on  wear  tests  made  in  the  laboratory, 
upon  the  compressive  strength  of  concrete,  and  upon 
the  structural  strength  of  concrete  beams  constructed 
and  broken  in  the  laboratory.  The  comparison  of  the 
wear  of  concrete  in  actual  use  on  road  surfaces  with 
the  indications  obtained  in  laboratory  experiments  is 
not  wholly  satisfactory. 

To  throw  more  light  on  this  subject  a  wear  test  is 
to  be  made  with  the  conditions  approximating  tho.-^e 
.rtually  found  on  the  road.  This  test  will  include 
about  65  .sections  of  concrete  wearing  surface  to  be 
instructed  on  a  circular  runway  about  650  ft.  in  cir- 
'  nmference,  the  runway  being  4  ft.  wide.  On  thi.«i 
runway  will  be  operated  a  .specially  con.'^tructed  car 
'  itb  two  truck  wheels  equipped  with  solid-rubber  tires 
;ind  loaded  to  represent  a  truck.  The  car  will  be  guided 
by  .small  railroad  rails  to  hold  it  in  position,  the  power 
Ifeing  applied  by  means  of  an  electric  motor  to  the 
rear  wheel.  Thi"  apparatus  will  be  operated  around 
the  circular  runway  at  a  speed  of  probably .,^0  mile.«  an 
hour.  The  test  will  involve  the  u.se  of  IrucK  wheels 
.quipped  with  different  kinds  of  tires  and  will  include 
the  use  of  non-skid  chains.  A  steel-tired  wheel  will 
probably  also  be  u.sed  to  get  the  etTcct  of  an  accelerated 


wear  test.     This  test  will  be  in  operation  continuously. 

Impact  on  Roads  Studied — The  effect  of  impact  on 
concrete  pavements  and  several  types  of  road  on  con- 
crete base  was  studied  and  reported  on  last  year;  this 
series  of  experiments  is  to  be  continued  and  enlarged. 
Over  120  road  slabs  have  been  constructed  in  duplicate 
series.  One  series  is  on  a  carefully  drained  dry  sub- 
grade;  the  other  series  is  on  the  same  kind  of  subgrade 
except  that  it  is  kept  wet  and  as  nearly  saturated  as 
possible  by  means  of  an  underlying  drain  tile  and 
side  ditches  filled  with  water. 

The  testing  of  these  slabs  will  be  by  means  of  a  new 
impact  machine  which  simulates  the  action  of  the  rear 
wheel  of  a  truck.  On  this  m.achine  may  be  mounted 
truck  wheels  of  different  sizes  and  weights  carrying 
different  kinds  of  truck  tires.  The  slabs  will  be  ham- 
mered by  means  of  this  machine  in  the  center,  on  the 
corners  and  on  the  sides,  so  as  to  obtain  the  relative 
strength  under  these  different  conditions. 

Subsoil  investigations  are  being  continued  for  the 
purpose  of  studying  and  investigating  relative  stability, 
moisture  condition,  and  supporting  value.  Different 
methods  of  determining  the  bearing  value  of  soils  are 


CONCRETE  SLABS  FOR  IMPACT  TESTS 


also  being  studied,  that  is,  as  to  whether  small  or  large 
areas  should  be  used  in  determining  the  relative  bear- 
ing value. 

The  warping  effect  of  lemperalure  and  moisture  con- 
ditions on  concrete  pavements  is  also  being  investi- 
gated. Temperatures  and  movement  are  being  recorded 
graphically  on  continuous  charts.  In  addition  the  pres- 
sures on  the  subgrade  under  the  concrete  slab  are  ob- 
tained by  means  of  soil  pressure  cells.  This  investiga- 
tion, which  has  been  under  way  for  some  time  and  will 
continue  probably  for  a  year  or  more,  will  give  definite 
information  concerning  the  support  offered  by  sub- 
grades  to  rigid  concrete  roads. 

The  transmission  of  loiids  through  diffrrent  types  of 
pavements  to  the  subgrade  is  being  investigated  by 
means  of  soil-pressure  cells  placed  on  the  subgrade 
under  the  pavements.  This  tct  will  also  ,'»erve  to 
show  the  relative  support  offered  to  brick  and  other 
types  of  block  pavement  by  concrete  bases  and  broken- 
stone  bases.  This  investigation  has  been  under  way 
for  about  one  year  and  will  continue. 

It  is  intended  to  have  all  the.se  projects  in  full  opera- 
tion by  the  middle  of  .June.  Visitors  are  always  wel- 
come and  those  in  chirgc  of  the  work  are  always  glad 
to  give  any  information  desired  about  the  experiments 


1002 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  24 


Papers  and  Discussions  on  City  Planning 

Abstracts  of  the  More  Important  Proceedings  of  the  National 
Conference  on  City  Planning  at  Springfield,  Mass.,  June  5-7 


Fundamentals  of  Transit  Planning 
For  Cities 

By  Daniel  L.  TtmNER 

Consulting  Engineer  to  the  Transit  Commission  of  New  York  City 

FROM  a  transit  standpoint,  our  cities  are  planned 
today  very  nearly  as  they  were  planned  100  years 
ago,  when  people  were  living  in  a  man-and-horse  civ'ii- 
zation.  If  a  street  system  in  a  small  town  to  properly 
function  as  a  circulating  and  distributing  medium  must 
practically  traverse  the  town  in  all  directions  in  a 
lattice-like  fashion,  how  much  more  necessary  is  it  for 
the  street  railway  system.  When  street  railway  transit 
superseded  foot  transit  then  the  street  railway  system 
rather  than  the  street  system  should  have  been  accepted 
as  the  principal  circulating  medium  of  the  town,  and 
the  town  should  have  been  planned  and  constructed 
accordingly.  But  this  was  never  done,  and  is  not  being 
done  even  now. 

When  Transit  Facilities  Should  Be  Provided — City 
transit  should  precede  the  population — not  follow  the 
population.  This  is  the  fundamental  basis  of  a  proper 
transit  development.  The  principle  cannot  be  empha- 
sized too  strongly.  Only  by  utilizing  this  principle  as 
the  guiding  policy  of  future  transit  development  can 
the  existing  transit  conditions  in  our  cities  be  cured. 
This  principle  of  transit  development  is  the  reverse  of 
that  followed  under  private  ownership  and  private 
operation.  Expressed  in  another  way,  the  principle 
means  providing  transit  service  for  the  whole  city  area 
— not  for  the  traffic  immediately  in  sight — not  for 
profits  primarily. 

Providing  transit  in  advance  of  the  population  means 
that  when  it  becomes  necessary  to  open  up  a  new  area 
for  the  growing  population,  the  transit  system  and  the 
street  system  should  spread  out  over  the  new  territory 
simultaneously;  the  two  systems  should  expand  to- 
gether. Then  the  other  services,  such  as  wafer,  sewers 
and  light,  can  follow. 

Convenience  of  Access — It  may  be  assumed  that  a 
city  will  be  conveniently  served  if  a  prospective  pas- 
senger is  not  required  to  walk  more  than  a  quarter  of 
a  mile- — or  walk  longer  than  five  minutes  to  reach  a 
surface  line,  either  a  motor-bus  line  or  a  street  railway 
line,  routing  towards  the  business  center,  which  is  the 
objective  point  for  most  of  the  traffic.  This  means  that 
the  lines  would  be  about  a  half  a  mile  apart  in  the 
residential  districts.  For  crosstown  service,  lines  one 
mile  apart  will  conveniently  serve  the  community. 

In  the  case  of  subway  or  elevated  lines,  that  is  rapid 
transit  lines,  if  the  lines  routing  to  and  from  the  center 
are  one  mile  apart,  and  the  crosstown  lines  are  two 
miles  apart,  convenient  rapid  transit  service  will  be 
afforded  the  community;  every  one  could  reach  a  rapid 
transit  line  within  a  10-minute  walk.  The  surface  lines 
and  the  rapid  transit  lines  would  route  closer  together 
than   described  above   as   they   approach  the  business 


center,    to    the    extent    of    traversing    every    street    in 
extreme  cases. 

Routes — A  study  of  most  of  the  larger  cities  indi- 
cates that  they  conform  closely  to  the  semi-circular 
shape  and  can  be  included  within  a  6-mile  radius.  For 
this  reason  an  analysis  of  the  route  mileage  stand- 
ard can  be  based  on  the  theoretically  semi-circular  city. 
Such  a  semi-circular  city  of  one  mile  radius  contains 
an  area  of  approximately  1,000  acres,  and  the  area  in- 
creases as  the  square  of  the  radius;  so,  squaring  the 
radius  in  miles  and  multiplying  by  1,000  will  produce 
the  approximate  acreage  of  any  semi-circular  city. 

Upon  this  basis,  it  would  require  approximately  one 
mile  of  motor-bus  or  street  railway  line,  or  route,  for 
every  200  acres  of  city  area.  In  the  case  of  a  single 
track,  with  the  average  sidings,  this  would  reduce  to 
one  mile  of  single  track  for  every  180  acres;  or  in  the 
case  of  a  double-track  line  (neglecting  yards,  etc.),  one 
mile  of  track  for  every  100  acres.  Usually  the  acreage 
served  by  one  mile  of  track  should  be  between  these 
limits. 

For  rapid  transit  lines  the  corresponding  standards 
are:  One  mile  of  rapid  transit  route  for  evei-y  400 
acres  of  city  area;  and  one  mile  of  rapid  transit  track 
for  every  200  acres  of  city  area,  assuming  a  two-track 
line. 

For  motor-bus  lines  and  surface  car  lines  approxi- 
mately the  number  of  routes  can  be  obtained  by  extract- 
ing the  square  root  of  the  city  acreage  and  dividing  by 
6.3.  For  rapid  transit  lines,  the  square  root  of  the 
city  acreage  divided  by  12.6  will  give  the  number  of 
routes  approximately. 

The  routes  should  be  distributed  throughout  the  city 
so  as  to  furnish  the  same  character  of  service  to  all 
sections.  The  up-and-downtown  routes  should  be  as 
direct  as  possible.  Their  function  is  to  provide  quick 
transportation  between  home  and  work.  As  far  as 
practicable,  up-and-downtown  routes  serving  opposite 
sides  of  the  city  should  traverse  the  business  center 
cross-town-wise  through  the  same  street.  In  this  way 
one  pair  of  tracks  in  the  congested  area  would  accom- 
modate two  pairs  serving  opposite  residential  sections; 
that  is,  for  every  four  outlying  tracks  only  two  tracks 
would  be  required  through  the  business  centei*.  In  the 
morning  and  at  night  both  such  tracks  would  be  utilized 
by  loaded  cars  with  workward-bound  passengers  in  the 
morning  and  homeward-bound  passengers  at  night. 
This  constitutes  the  development  of  a  two-way  traffic 
through  the  business  center  and  consequently  is  the 
most  economical  use  of  the  streets  within  the  congested 
area. 

Ideally  arranged,  the  central  pair  of  up-and-down 
routes  would  penetrate  farthest  downtown,  across  all 
of  the  cross-wise  business  streets,  except  the  one  near- 
est the  water-front,  which  would  be  traversed  by  the 
cross-town  connection  for  two-way  traffic  above  de- 
scribed. Thus  the  movement  of  the  cars  would  be  along 
a  U-shaped  route  downtown  on  one  side,  across-town 
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through  the  business  center  and  then  up-town  on  the 
other  side.  The  pair  of  routes  next  removed  and  on 
either  side  of  the  central  pair  would  continue  downtown 
as  before  across  all  of  the  crosswise  streets  to  next  to 
the  last  one.  (This  U-shaped  arrangement  would  be 
continued  as  needed,  the  U  having  a  continually  wider 
spread  and  the  bottom  higher  up.)  With  this  route 
arrangement  a  passenger  could  reach  almost  any  point 
in  the  business  section  by  one  transfer  from  his  own 
up-and-down  line. 

The  cross-town  lines  are  for  a  different  purpose. 
They  will  be  used  by  transfer  passengers  chiefly.  They 
should  run  directly  across  town  and  thus  intersect  all 
up-and-down  lines.  Their  function  is  to  articulate  the 
entire  railway  system.  By  means  of  them  a  pasr;en- 
ger  will  be  able  to  reach  any  point  in  the  city  from  any 
other  point. 

Necessity  for  Municipal  Ovtmership — Municipal 
ownership  is  essential  if  city  transit  Tacilities  are  to 
be  developed  and  utilized  in  the  best  public  interest. 
Of  course,  this  means  municipal  ownership  with  proper 
planning.  Municipal  ownership  and  municipal  opera- 
tion are  two  separate  and  distinct  things.  Do  not  con- 
fuse them.  We  can  have  municipal  ownership  without 
having  municipal  operation.  We  are  ready  for  munic- 
ipal ownership  now,  but  we  are  not  yet  ready  for 
municipal  operation — the  price  is  too  high — that  re- 
mains for  the  future  in  the  natural  process  of  evolution. 

In  preparing  for  the  extension  of  any  city,  the  streets 
should  be  laid  out,  graded,  sewered,  water  supplied,  and 
paved,  beforehand  in  order  to  induce  the  population 
to  follow.  These  things  are  all  appurtenances  of  a 
street  system  and  are  recognized  municipal  functions. 
We  should  not  wait  for  the  population  to  accumulate 
and  then  build  the  streets  and  their  appurtenances.  But 
transit  lines  are  really  moving  streets — or  at  least  they 
are  street  appurtenances.  Therefore  it  is  even  more 
important  that  we  should  not  wait  for  the  population 
to  accumulate  before  constructing  the  necessarj'  transit 
lines.  Yet,  this  is  the  policy  the  operating  companies 
would  have  us  adopt  in  the  case  of  tran.sit  lines  when 
they  own  and  control  them.  They  are  averse  to  de- 
veloping new  territory.  The  traffic  returns  from  such 
■  iritory  would  be  too  lean.     They  are   after  the  fat 

ly.  They  contend  that  municipal  transportation 
'  ould   not  be   furnished   to   a  community   until   there 

a  population  ready  to  be  .served.  They  insist  that  it 
..-,  better  to  follow  old  lines  of  travel  than  to  create 
new  ones.  They  would  parallel  already  conge.sted  lines 
by  new  facilities,  instead  of  deflecting  the  new  facili- 
ties  into  undeveloped  territory. 

From  the  viewpoint  of  the  operating  companie.s,  with 
profits  the  primary  consideration,  the  correctness  of  the 
principles  just  described  cannot  be  di.iputed.  Such 
principles  have  served  as  the  guiding  policy  in  the 
past,  and  have  produced  the  transit  conditions  which 
now  prevail.  If  the  same  principles  are  to  control  in 
the  future,  then  the  present  transit  condition  will  be 
the  public's  portion  for  all  time  in  our  cities. 

The  transit  facilities  required  in  our  largest  cities 
today  to  properly  accommodate  the  public  not  only  in- 
clude the  rapid  transit  lines,  but  they  also  include  the 
surface  car  lines  and  the  bus  lines.  All  of  these 
facilities  are  a  necessary  and  desirable  part  of  the 
transit  program. 

Consolidated  Operc<ion— Everybody  should  be  served 


alike  with  transit  facilities  wherever  he  may  work  and 
viherever  he  may  live.  Therefore,  everybody  shoula 
be  able  to  utilize  a!l  the  facilities  necessary  to  carry 
him  from  his  home  to  his  work  for  a  single  fare — 
either  bus  lines,  surface  car  lines,  or  rapid  transit  lines, 
separately  or  in  combination.  This  end  can  only  be 
attained  under  a  system  of  universal  transfer,  and 
under  a  system  which  utilizes  all  of  the  facilities  co- 
ordinated under  a  general  plan.  A  single  operating 
company  car.  best  perform  this  service.  Therefore, 
monopoly  of  operation  is  desirable. 

As  between  municipal  operation  and  private  opera- 
tion there  can  only  be  one  answer,  as  I  can  see  it. 
The  public  cannot  yet  perform  any  function  as  cheaply 
as  a  private  company  can  do  so.  Public  employees 
cannot  be  held  under  the  same  strict  discipline  that  can 
be  exercised  over  private  employees.  Under  present 
political  conditions,  it  would  be  impossible  to  keep 
municipal  operation  free  from  political  dictation  and 
domination.  At  the  present  state  of  civil  development, 
municipal  operation  to  me,  is  unthinkable.  The  only 
alternative  is  private  operation  under  public  control, 
a  control  aimed  to  insure  a  service  for  the  vi'hole  public 
that   is  convenient,   adequate  and  safe. 

The  most  desirable  things  to  be  achieved  in  transit 
development  in  the  public  interest,  such  as  new  facil- 
ties  when  needed,  of  a  suitable  type,  and  properly 
distributed  throughout  the  city,  can  all  be  satisfactorily 
accomplished  under  municipal  ownership  without  resort 
to  municipal  operation. 


Street  System  Design  in  Relation 
To  Vehicular  Traffic 
By  Ernest  R.  Goodrich 

Of  the  Technical  Advisory  Corporation.  New  York  City 

In  the  study  of  the  district  centering  in  Springfield, 
Mass.,  the  following  conclusions  as  to  the  design  of 
street  systems  have  been  arrived  at: 

1.  VeTilcuiar  trafflc  is  found  to  van,-  in  amount  at  the 
business  point  in  a  community  in  proportion  to  its  size. 

2.  The  total  radial  street  traffic  at  equal  distances  from 
larsre  communities  of  varying  size  is  proportional  to  the 
population  of  each  community. 

3.  The  toUl  radial  street  traffic  at  different  distances  from 
the  center  of  each  community  varies  inversely  as  the  dis- 
tance from  the  center. 

4.  A  -lefinite  relationship  exists  between  the  amount  of 
through  traffic  and  the  total  number  of  automobiles  licen.scd 
in  that  part  of  the  country  in  which  the  community  is 
located. 

a.  ThrouKh  traffic  may  be  expected  to  vary  in  the  future 
in  proportion  to  the  degree  of  saturation  of  automobile 
ownership. 

6.  The  amount  of  vehicular  traffic  originating  in,  and 
destined  to  residential  districts  is  today  approximately  one 
vehicle  per  day  per  family. 

7.  Vehicular  traffic  from  and  to  freight  stations  bears 
a  definite  ratio  to  tho  population  and  its  proportion  cm- 
ploypd  in  industry,  dcprmlinir  to  some  extent  upon  the 
dominating  types  of  m.anufarture. 

8.  The  amount  of  vehicular  traffic  created  by  industry 
may  he  closely  approximated  on  a  square  foot  basis  of  land 
and  of  floor  space  thus  employed. 

9.  An  industrial  survey  is  the  best  method  of  approach- 
ing the  station  of  a  city  plan  because  it  will  provide  data 
on  the  basis  of  which  the  future  use  of  the  streets  can  be 
rptimated 

10.  A  zoning  ordmance  will  definitely  limit  the  amount 
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of  street  traffic  and  provide  the  basis  upon  which  it  may  be 
estimated. 

11.  The  growth  of  communities  shows  that  a  general 
law  is  followed  upon  the  basis  of  which  estimates  of  future 
population  can  be  made  with  considerable  precision. 

12.  Cities  will  grow  to  a  definite  size  depending  in  large 
measure  upon  the  distance  to  larger  surrounding  comr 
munities. 

13.  The  distribution  of  future  population  throughout  a 
community  can  be  closely  estimated  on  the  basis  of  the  law 
of  growth,  the  limit  set  by  the  zoning  ordinance,  topog- 
raphy, and  social  conditions  which  the  community  can 
establish. 

14.  In  general,  the  density  of  population  varies  inversely 
as  the  distance  from  the  center  of  a  community. 

15.  The  traffic  during  the  maximum  hour  of  the  day  varies 
from  115  to  140  per  cent  of  the  average  hour. 

16.  The  traffic  during  the  maximum  week  is  approximately 
double  the  average  of  the  year. 

17.  Roadway  widths  should  be  designed  on  the  basis 
of  the  number  of  lines  of  traffic  which  they  must  handle. 

18.  Traffic  conditions  at  intersections  limit  the  number  of 
vehicles  per  line  per  hour  to  a  maximum  of  about  600. 

19.  The  main  thoroughfares  in  single  family  residence  dis- 
tricts should  be  spaced  not  to  exceed  3,000  ft.  apart;  2,000  ft. 
in  two-family  house  districts  and  1,250  ft.  in  multi-family 
house  districts. 

20.  In  industrial  districts  the  main  thoroughfares  should 
not  be  spaced  more  than  750  ft.  apart. 

21.  The  total  number  of  radiating  streets  which  should 
be  provided  in  any  community  can  be  determined  on  the 
basis  of  the  amount  of  traffic  which  is  to  be  expected. 

22.  The  total  vndth  of  the  roadways  of  radiating  streets 
can  be  determined  on  the  basis  of  the  traffic  which  must 
be  carried. 

23.  The  area  allocated  to  zones  for  different  uses  in  a 
community  can  be  determined  on  a  scientific  basis. 

24.  The  whole  street  transportation  and  street  design 
problem  can  be  worked  out  on  a  scientific  basis. 

Shorter  A  bstrads 

Parks  and  Playgrounds— Eemy  V.  Hubbard,  School 
of  Landscape  Architecture,  Harvard  University:  Play- 
grounds for  small  children  under  five  years  of  age 
require  16  to  18  sq.ft.  per  child  and  for  children  up  to 
12  years,  140  sq.ft.  Playfields  require  4  to  6  acres 
each.  There  is  a  tradition  that  10  per  cent  of  the  total 
area  of  the  city  should  be  devoted  to  parks.  Play- 
grounds and  small  parks  have  little  influence  on  the 
street  layout  of  the  city  but  the  larger  parks  do.  As  a 
rule,  automobiles  should  carry  people  by  rather  than 
through  parks,  but  they  may  go  to  parks  and  through 
reservations. 

School  Buildings  and  the  City  Plan — George  G. 
Strayer,  Teachers'  College,  Columbia  University:  In 
1921  school  bond  issues  totaled  $240,000,000.  An  issue 
of  $2,000,000,000  would  partly  eliminate  unfit  school 
buildings  of  the  country.  Elementary  schools  may  draw 
pupils  from  a  radius  of  A  mile;  junior  high  schools, 
from  2  to  3  miles.  High  school  locations  should  be  gov- 
erned by  the  availability  of  sites,  so  as  to  provide  ample 
grounds.  They  may  be  in  outlying  districts,  where  land 
is  inexpensive  and  the  pupils  will  be  going  outward 
on  trolley  lines  at  a  time  when  business  traffic  is  in- 
ward. In  the  outer  districts,  sites  of  10  to  40  acres, 
esfclusive  of  the  land  occupied  by  buildings,  may  be 
provided,  the  area  depending  upon  the  prospective 
tributary  populations,  which  snould  be  made  a  matter 
of  study.  Discussion : ,  Several  speakers  endorsed  the 
idea  of  large  school  sites,  selected  in  outlying  sections. 
At  Gary,  Ind.,  school  site  areas  were  increased  from  10 


to  12  acres,  then  to  20,  25  and  34  acres,  the  latter  in- 
cluding a  stadium. 

River  Front  Treatment — Col.  Stanhope  E.  Blunt, 
President  Park  P.oard,  Springfield,  Mass.,  reviewed  the 
experiences  of  that  city  with  relation  to  the  railway 
tracks  along  the  river  and  efforts  to  eliminate  them  or 
reduce  their  number  particularly  in  connection  with  the 
plans  for  the  bridge  over  the  Connecticut  now  nearing 
completion.  At  one  time  the  New  Haven  R.R.  would 
have  agreed  to  a  plan  under  which  all  but  two  through 
tracks  would  have  been  located  across  the  river  but 
criticism  and  opposition  were  fatal.  Some  of  the  river 
front  has  been  parked  but  most  of  it  is  occupied  by 
tracks,  up  to  as  high  as  fifteen. 

Place  of  the  Beautiful  in  the  City  Plan — John  Nolan, 
Cambridge,  Mass.:  American  towns  and  cities,  if  they 
are  to  fulfill  their  purpose,  must  be  beautiful.  This 
they  cannot  be  without  a  city  plan.  Beauty  is  achieved 
largely  through  works  of  landscape  architecture,  archi- 
tecture, sculpture  and  engineering,  but  these  must  be 
placed  under  conditions  that  can  be  made  possible  only 
by  a  city  plan  which  provides  location,  elevation  or 
gradient,  the  foreground  and  background,  the  vistas, 
balance,  scale,  broad  relationships,  the  environment  and 
the  opportunity  for  placing  and  assembling  the  works 
indicated,  under  conditions  that  render  them  truly  and 
permanently  beautiful.  Andrew  W.  Crawford,  presi- 
dent of  the  Municipal  Art  Jury  of  Philadelphia,  a 
second  speaker  on  this  part  of  the  program,  said  that 
art  does  not  consist  of  ornament,  but  of  design.  The 
Philadelphia  Art  Jury,  in  passing  on  plans  for  public 
structures,  has  often  cut  out  ornament  and  saved  the 
city  expense. 

Winning  Support  of  Planning  Prograyns — Dr. 
Samuel  B.  Woodward,  Chairman  City  Plan  Committee, 
Worcester,  Mass.,  and  C.  J.  Hamlin,  Buffalo,  N.  Y.,  de- 
scribed methods  employed  in  securing  public  interest  in 
and  support  for  city  planning,  including  private  sub- 
scriptions in  each  case  to  launch  the  work.  At  Buffalo 
a  comprehensive  persistent  campaign  was  carried  on 
which  included  mailing  thousands  of  copies  of  a  series 
of  bulletins  to  a  list  selected  with  aid  of  civic,  social, 
commercial,  political  and  other  organizations. 


Canadian  Bridge  Specifications  Revised 

A  revised  edition  of  the  standard  specifications  for 
steel  railway  bridges  of  the  Canadian  Engineering 
Standards  Association,  the  first  edition  of  which  was 
issued  two  years  ago  (see  Engineering  Neirs-Rrcord, 
Dec.  16,  1920,  p.  1199),  has  just  been  published.  The 
revision  was  carried  out  by  the  sub-committee  on  steel 
railway  bridges  (ch.,  P.  B.  Motley)  of  the  sectional 
committee  on  steel  bridges  and  construction  (ch.,  G.  H. 
Duggan).  The  part  of  the  original  specifications  deal- 
ing with  movable  bridges  has  been  eliminated,  so  as  to 
prepare  for  a  separate  issue  of  a  specification  on  mov- 
able bridges.  On  the  other  hand  a  section  covering 
erection  has  been  added.  Various  clauses  have  been 
modified  in  more  or  less  minor  ways.  Painting  ha? 
been  covered  more  definitely  than  in  the  earlier  issue. 
The  parabolic  column  formula  of  the  original  edition 
-has  been  abandoned  in  favor  of  the  straight-line 
formula  of  the  American  Railway  Engineering  Associa- 
tion. It  is  stated,  incidentally,  that  the  revision  was 
carried  out  in  consultation  with  the  bridge  departments 
of  the  three  Canadian  railways. 
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Engineering  Literature 


A     REVIEW     OF     BOOKS     AND     A     LISTING     OF     NEW     PUBLICATIONS 


Civil  Engineering  as  a  Career 

THE  rOUXC  .MAX  AXD  CIVII.  EXr;iXEERIX'J— By  George 
Fillmore  Swain,  Gordon  McKay  Professor  of  Ci\-i\  Engineering 
in  Harvard  University  :  Past-President  of  the  American  Society 
of  Civil  Engineers ;  formerly  Chairman  of  the  Boston  Transit 
Commission,  etc.  ;  Consulting  Engineer.  Xew  York  :  The  Mac- 
millan  Co.     Cloth;  5x8  in.;  pp.  203.     $2. 

To  give  a  broad  picture  of  the  civil  engineering  field, 
to  paint  its  future  and  its  attractions,  to  make  clear 
the  abilities  it  requires  if  one  is  to  be  successful  in  it, 
are  not  easy  tasks.  They  call  for  enthusiasm  and  at 
the  same  time  restraint;  they  require  knowledge  of  and 
sympathy  with  young  men.  Prof.  Swain  has  done  the 
job  well.  Here  will  be  found  a  clear  picture  of  the 
field  of  civil  engineering,  together  with  wise  counsel  to 
those  who  consider  entering  it. 

After  an  introductory  chapter  defining  the  scope  of 
the  profession,  there  are  chapters  on  the  branches  of 
civil  engineering,  on  the  qualifications  needed,  on  the 
education  of  the  civil  engineer,  on  the  characteristics  of 
civil  engineering  as  a  profession,  and  on  the  outlook. 
A  concluding  chapter  is  a  fatherly  talk  to  the  young 
fellows  on  the  qualities  that  contribute  to  success  in  an 
engineering,  or  in  any  other,  career. 

The  first  chapter  is  an  excellent  treatise  on  the  scope 
of  engineering  and  its  civil  branch,  somewhat  heavy 
for  the  young  fellow,  but  illuminating  and  helpful.  In 
it  Prof.  Swain,  after  pointing  to  the  deficiencies  of 
other  attempts,  suggests  a  definition  of  engineering,  as 
follows:  "Engineering  is  the  science  and  art  of  ap- 
plying economically,  the  laws,  forces,  and  materials  of 
nature,  for  the  u.se,  convenience  or  enjoyment  of  man." 
In  discussing  the  definition  he  lays  emphasis  particu- 
larly on  the  inclusion  of  both  the  words  "science"  and 
"art"  and  of  the  word  "economically." 

The  chapters  on  education  and  on  the  characteristics 
of  civil  engineering  as  a  profession  are  particularly  well 
dnne  and  will  make  good  reading  not  only  for  the  young 
mf-n  and  their  parents,  but  for  practising  engineers  as 
well.     In  discussing  education  Prof.  Swain  upbraids  the 
liberal   arts  colleges   for  their  emphasis  on   superficial 
"culture"  to  the  neglect  of  the  mental  di.'*cipline  which 
should  be  the  aim  of  a  college  course.     On  the  other 
'■Mnd,  while  he  commends  the  disciplinary  character  of 
eineering  curricula,  he  shows  that  they  properly  con- 
in  such  broadening  subjects  as  languages  and  hi.story. 
N'or  does   he,   in  a  later  chapter,  save  some  of  the 
•  ilow  profession.s.    As  a  means  of  emphasizing,  by  con- 
trast, the  characteristics  of  civil  engineering  he  deals 
pretty  harshly  with  the  doctors  and  lawyers,  and  points 
out  some  of  the  sore  temptations  which   lead  men   in 

these  professions  astray.  . 

On    the    matter    of    compensation    his    discussion    is 

brief.     It   might   with   advantage  have  been   extended. 

•  v<.n  though   it   is  well  to  deter  any  young  man  from 

Ipcting  a  career  on   the  basis   of  probable   financial 

turn.      He    rightly   points   out   that    there   arc   other 

mpensations  than  mere  money.     In  fact,  he  does  not 

..it  in  any  chapter  to  impress  on  the  young  man  the 

aatisfaction  which  comes  with  doing  well  the  big  con- 


struction jobs  which  contribute  to  man's  welfare.  Long 
before  Prof.  Swain  comes  to  the  matter  of  compensa- 
tion, the  young  reader  will  have  got  a  clear  vision  of  ihe 
breadth  and  attractiveness  of  civil  engineering.  If  he 
then  reads  Prof.  Swain's  comments  on  compensation 
with  the  feeling  that  the  advantages  of  this  career  are 
overcome  by  the  relatively  low  average  financial  return, 
he  is  probably  not  a  man  who  would  be  happy  in  civil 
engineering  work. 

If  we  would  offer  criticism,  it  would  be  that  the 
tendency  of  the  book  is  to  be  thorough — not  more 
thorough  than  the  subject  deserves,  but  more  thorough 
than  the  average  young  man  (we  ought  to  say  "boy") 
wants.  The  young  man,  though,  who  is  looking  seri- 
ously at  the  possibilities  of  civil  engineering  as  a 
career  will  have  his  questions  well  answered  by  Prof. 
Swain. 

Notable  British  City  Planning  Studies 

I.ON'DOX  OF  THE  FI-TLTRE — By  the  London  Society  Under  the 
Editorship  of  Sir  Acton  Webb.  K.C.V.O..  C.B..  P.R.A.  New 
York  :   E.  P.  Button  &  Co.     Cloth  ;  8  x  11  in. ;  pp.  286  ;  plates  of 

halftones  and  diagrams.     $1.5. 

Ten  years  ago  the  London  Society  was  organized  "to 
interest  Londoners  in  London"  and  to  bring  an  intelli- 
gent public  opinion  to  bear  upon  the  local  and  Imperial 
governments  to  the  end  that  "a  large  view"  may  be 
taken  "of  London  as  a  whole."  It  was  not  expected 
that  all  the  needs  of  Greater  London  could  be  met  at 
once,  but  it  was  hoped  that  the  authorities  might  be 
led  to  "see  the  importance"  of  doing  whatever  may  be 
done  as  "part  of  one  great  scheme,  and  so  give  a  unity 
and  completeness  to  London  improvements  of  the  future 
which  has  been  denied  to  her  in  the  past."  The  work 
of  the  society,  although  interrupted  by  the  war.  has 
borne  fruit  through  its  leadership  when  great  plans  for 
pubic  improvements  have  been  under  discussion,  and  in 
the  series  of  important  .studies  included  in  this  hand- 
some and  stimulating  volume.  The  book  is  well  designed 
to  arouse  interest  in  planning  for  the  future  London  and 
adjacent  territor.v.  It  .should  also  further  the  cause  of 
city  and  regional  planning  throughout  the  world. 

Sevent€«en  large  city  and  regional  planning  prob- 
lems are  di.scussed  by  as  many  writers,  most  of  whom 
have  specialized  in  their  respective  fields.  These  studies 
are  briefly  summarized  in  an  introductory  chapter  by 
Sir  Acton  Webb,  chairman  of  the  council  of  the  London 
Society.  Some  of  the  chapter  titles  and  authors  are: 
Roads,  Streets  and  TraflTc  of  London,  by  Col.  R.  C. 
Hcllard.  formerly  superintendent  of  the  London  Trafflc 
Rranch  of  the  (Briti.sh)  Board  of  Tr.ido;  London  Rail- 
way Reconstruction,  by  H.  .1.  U-aning:  the  Bridges  of 
London,  by  Sir  Reginald  Blomfidd:  the  Channel  Tunnel, 
by  Sir  Arthur  Fell,  chairman  of  the  Hou.'^e  of  Commons 
Tunnel  Committee;  Central  London,  by  S.  D.  Adshcad. 
Profe.ssor  of  Town  Planning  at  London  University:  and 
Sfime  Thoughts  on  the  Development  of  London,  by  Ray- 
mond rnwiii.  chief  town  planning  inspector.  Ministry 
of  Health.  Among  the  other  subjects  treated  are  com- 
mercial aviation,  the  port    of   London,   housing,  parks. 
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smoke  abatement  and  the  government  of  London — the 
latter  being  a  controlling  factor  in  city  planning  on 
account  of  "the  complex  machinery"  of  the  Administra- 
tive County  of  London  and  its  component  two  cities  and 
27  boroughs,  to  say  nothing  of  "water,"  "police,"  and 
"Greater"  London. 

The  absence  of  a  chapter  on  zoning — the  word  does 
not  appear  in  the  index,  although  the  principle  is  men- 
tioned once  or  twice  with  emphasis — seems  strange  in 
view  of  the  large  amount  of  practical  work  done  in  that 
field  in  America. 

Altogether,  the  volume  is  a  notable  contribution  to 
city  planning  literature.  It  illustrates  anew  that  much, 
if  not  most,  of  at  least  the  preliminary  city  planning 
studies  for  a  large  city  or  group  of  cities  must  be 
undertaken  privately  until  our  city  and  central  govern- 
ments realize  the  urgency  of  providing  adequate  city 
and  regional  plans. 


From  Huntington  to  Harriman 

CHAPTERS  ON  THE  HISTORY  OF  THE  SOUTHERN  PACIFIC 
— By  Stuart  Daggett.  Ph.D.,  Professor  of  Railway  Economics 
and  Dean  of  the  College  of  Commerce.  University  of  Cali- 
fornia :  Author  of  "Railroad  Reorganization."  New  York  :  The 
Ronald  Press  Co.     Cloth  ;  6  x  9  in.  ;  pp.  470  ;  frontispiece.     $5. 

In  view  of  the  recent  litigation  in  the  United 
States  Supreme  Court  concerning  the  relationship  be- 
tween the  Central  Pacific  and  the  Southern  Pacific  Rail- 
roads, Prof.  Daggett's  historical  study  has  a  special 
interest.  Besides  this,  it  is  illustrative  of  a  kind  of 
literature  that  has  but  recently  come  to  the  fore  and  that 
has  yet  to  attain  its  deserved  standing.  With  the 
development  of  American  industry,  especially  in  those 
departments  that  have  the  appeal  of  pioneer  enterprise, 
are  bound  up  many  stories  quite  as  interesting  as  the 
biographies  of  outstanding  individuals.  There  is  ample 
material  and  a  genuine  need  for  the  "business  biogra- 
phy" as  a  distinct  department  of  literature. 

It  is  true  that  in  one  form  or  another  the  stories 
behind  many  of  our  foremost  industries  have  been  told, 
and  in  some  cases,  retold.  Unfortunately,  these  have 
usually  been  written  from  a  partisan  viewpoint.  Some 
have  aimed  to  glorify,  or  if  necessary,  to  excuse  the 
builders  of  the  industry-.  Others  have  sought  to  attack 
their  reputations  and  to  descredit  them.  What  is 
needed  is  the  work  of  scholarship  that  will  regard  these 
developments  dispassionately  as  human  efforts  to  solve 
social  and  economic  problems  and  that  will  bring  to 
the  telling  of  the  story  an  ability  to  preserve  that  flavor 
of  human  interest  which  makes  its  palatable  to  the 
general  reader.  Although  Prof.  Daggett  has  had  to 
deal  with  a  subject  notably  difficult  in  spots,  he  has 
succeeded  in  tempering  his  judicial  findings  of  fact  with 
a  fair  measure  of  the  story-teller's  lure. 

Engineers  will  be  particularly  interested  in  the 
earlier  part  of  the  story.  There  they  will  learn  that 
the  promoter  of  the  Central  Pacific  R.R.,  the  percursor 
of  the  Southern  Pacific  System,  was  a  young  engineer, 
Theodore  Dehone  Judah,  who  was  a  native  of  Bridge- 
port, Conn.  In  1854  at  the  age  of  28  he  went  to  Cali- 
fornia. Becoming  possessed  with  the  idea  of  a  trans- 
continental railway,  Judah  hammered  incessantly  at 
the  mountains  in  search  of  a  practicable  pass.  The 
ohe  finally  adopted  appears  to  have  been  discovered  as 
a  result  of  collaboration  between  Judah  and,  strangely 
enough,  a  druggist  of  Dutch  Flat.  After  he  had 
determined  upon  a  roiite  he  organized  a  company  and 
set  out  to  sell  it.     He  tackled  San  Francisco  and  failed. 


Then  he  went  to  Sacramento  where  he  seems  to  have 
encountered  the  traditional  businessman's  attitude  that 
he  might  be  a  good  engineer,  but — 

Eventually,  he  met  Collis  P.  Huntington,  Lpland 
Stanford,  Charles  Crocker,  and  Mark  Hopkins.  Hunt- 
ington, too,  had  been  born  in  Connecticut  and  had 
worked  his  way  out  to  California  via  the  Isthmus.  He 
was  the  dominating  genius  of  the  four  v/ho  eventually 
put  through  the  Central  Pacific  and  Southern  Pacific 
projects.  Stanford  had  been  a  New  York  la\vyer  and 
was  the  politician  of  the  four.  Crocker  had  been  a 
little  of  everything — peddler,  iron  maker,  gold  miner, 
and  trader.  His  strong  point  was  the  handling  of  men. 
It  was  Crocker  who  drove  through  the  work  of  construc- 
tion. Hopkins  was  the  inside  man,  the  man  of  detail, 
the  careful  scrutinizer  of  contracts. 

But  the  story  of  the  Southern  Pacific  from  Hunting- 
ton to  Harriman  cannot  be  retold  here.  It  is  a  story  of 
far-sighted  vision,  of  courageous  enterprise,  of  ruthless 
competition,  of  sordid  politics,  of  reckless  finance,  of 
heartbreaking  suspense,  of  unscrupulous  manipulation, 
of  public  exploitation,  and  of  the  early  struggles  of 
government  to  control  a  power  that  recognized  no  right 
of  public  regulation.  No  one  can  read  this  story  with- 
out acquiring  a  background  against  which  he  can  discern 
more  clearly  the  why  and  wherefore  of  many  current 
problems  in  railroad  administration  and  regulation. 

Although  several  maps  are  scattered  through  the 
book,  it  is  unfortunate  that  there  is  not  included  a 
general  map  of  sufficiently  large  scale  to  illustrate  more 
of  the  pioneer  work  and  to  make  clear  the  relationship 
that  existed  between  the  several  roads  that  went  to 
make  up  the  Southern  Pacific  System.  The  only  map 
that  shows  the  Central  Pacific  and  the  Southern  Pacific 
is  quite  small  and  wholly  inadequate. 

By  and  large  the  book  is  a  notable  contribution  to 
business  biography  and  will  commend  itself  to  the  gen- 
eral reader. 


A  Handy  Volume  on  Coal 

COAL:  Its  Properties.  Analysis,  Classification,  Geolosy,  Extrac- 
tion, Uses  and  Distribution — By  Elwood  S.  Moore.  Ph.D.,  Profes- 
sor of  Gi  'ilogy  and  Dean  of  the  School  of  Mines  of  the  Penn- 
sylvania State  College.  New  York  :  John  Wiley  &  Sons.  Lon- 
don :  Chapman  &  Hall.  Cloth  ;  6  x  9  in. ;  pp.  462  ;  illustrated. 
$5    (25s.  net). 

Just  now,  with  the  miners'  strike  occupying  some 
share  of  the  public  attention,  an  informative  book  on 
coal  is  likely  to  command  the  interest  of  the  general 
reader  provided  it  is  so  aimed  as  not  to  shoot  over  his 
head.  Such  a  volume  lies  before  us.  It  has  been  pre- 
pared, says  the  author,  in  an  attempt  to  satisfy  the 
demand  for  a  handy  volume  on  coal.  This  it  appears 
to  do.  Although  there  may  be  in  it  little  that  will  be 
new  to  the  well  posted  expert  in  the  field,  much  of  its 
contents  will  appeal  to  the  general  reader  and  its 
arrangement  and  treatment  will  doubtless  contribute 
to  its  value  as  a  class-room  text.  The  work  falls 
generally  into  three  divisions,  of  which  the  first,  com- 
prising about  25  per  cent  of  the  whole,  is  a  resume  of 
the  physical  and  chemical  properties  of  coal  together 
with  descriptions  of  the  ordinaiy  processes  of  analysis. 
The  central  portion,  comprising  about  50  per  cent  of  the 
book,  will  appeal  most  strongly  to  the  general  reader, 
for  it  is  here  that  the  author  tells  of  the  origin  of  coal, 
the  formation  of  its  deposits,  and  the  organization  and 
methods  involved  in  its  mining.  It  describes  briefly 
also  the  operation  of  coke  and  by-product  ovens.    The 
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last  quarter  of  the  book  also  is  of  general  interest  as 
it  surveys  the  geographical  distribution  of  the  world's 
coal  resources. 

The  book  is  well  illustrated  throughout  by  maps, 
charts,  and  photographs  which  supplement  the  text 
to  advantage. 


English  Practice  in  Railway  Earthwork 

EARTHWORK  IN  RAILWAY  ENGINEERING — By  John  W  F. 
Gardner,  M.  Inst,  C  E.  [The  Glasgow  Text  Books  in  Civil  En- 
gineerinff.  Edited  by  G.  Moncur.  B.  Sc.,  JI.  Inst.  C.E,.  Profes- 
sor of  Civil  Engineering  in  the  Royal  Technical  College,  Glas- 
gow,] New  York:  D.  Van  Nostrand  Co.  Cloth;  6  x  9  In,  ;  pi*. 
152 ;  74  line  cuts  and  pen  sketches.     $3.50, 

Although  this  book  is  interesting  and  instructive  on 
foreign  practice,  it  is  of  little  use  as  a  textbook  or 
guide  for  the  American  engineer,  since  it  deals  with 
conditions  and  methods  quite  different  from  those  which 
obtain  here. 

Among  the  conditions  foreign  to  American  practice 
may  be  noted  the  following:  Slopes  of  cuts  and  fills 
dressed  by  hand  with  the  aid  of  templets;  surfacing 
of  slopes  with  black  soil  and  turf;  tracks  spaced  only 
11  ft.  c.  to  c. ;  hand  excavation  favored  for  making 
cuts  less  than  15  ft.  in  depth  and  for  widening  single- 
track  cuts;  end-dump  cars  preferred;  fills  built  in  layers 
15  to  20  ft.  thick.  Masonry  culverts  are  shown  with 
stone  side  walls,  brick  arch  and  concrete  invert,  both 
arch  and  invert  being  lined  with  hard-burned  blue  brick. 
Why  the  arch  should  be  thus  lined  is  not  apparent. 
Pipe  culverts  include  clay,  cast  iron  and  "riveted  malle- 
able iron  or  steel,"  but  no  mention  is  made  of  corru- 
gated iron  or  concrete  pipe.  Reinforced  concrete,  dis- 
posed of  in  a  few  lines,  is  said  to  be  "now  largely 
adopted." 

Construction  equipment  appears  to  be  limited  in 
extent  and  to  consist  mainly  of  small  units.  A  4-yd. 
standard-gage  dump  car  is  the  largest  mentioned  for 
serving  steam-shovel  work,  and  the  end-dump  car  is 
considered  preferable  for  fills  less  than  30  ft.  in  height. 
Construction  trestles  are  not  mentioned,  but  reference 
is  made  to  American  practice  in  dumping  from  a  track 
carried  by  a  cableway.  Wheelbarrows  and  one-horse 
carts  are  mentioned  as  ordinary  equipment,  but  horse 
work  must  be  slow  since  it  is  stated  that  with  the 
ordinary  cart  the  horse  must  be  detached  from  the 
.«hafts  before  the  cart  can  be  unloaded. 

An  excavator  of  the  ladder-dredge  type  is  shown,  but 
it  has  been  used  only  to  a  limited  extent  on  railway 
work-  The  ladder  is  at  right  angles  to  the  track  and 
the  buckets  cut  on  the  upward  travel  as  they  ride 
'  against  the  side  of  the  cut.  Large  steam  .shovels  have 
3J-yd.  buckets  and  small  revolving  steam  shovels  have 
2-  to  2i-yd.  buckets.  No  mention  is  made  of  well  drills 
for  putting  down  blast  holes.  Drag  and  wheel  scrapers 
are  described  as  American  devices,  hut  there  is  no 
mention  of  fresno  scrapers  or  of  graders  and  spreaders 
for  leveling  the  fill. 

For  subsidence  in  ordinary  fills  an  allowance  of  1  Jn. 
for  every  foort  is  given,  the  top  width  boing  increased 
proportionately.  As  to  classification,  the  author  con- 
siders "soft  material"  and  "rock"  sufficient,  since  "no 
advantage  is  gained  by  having  an  intermedjate  cla.ss." 

Preliminary  chapters  deal  with  railway  location,  teat 
pita,  culverts  and  waterways.  A  chapter  on  execution 
of  earthwork  covers  plans,  surveys,  quantity  e.'<timatcs, 
construction  railways,  surface  stripping  and  the  hand- 
ling of  excavators  and  dump-car  trains.    The  chapter  on 


plant  is  of  only  casual  interest.  In  discussing  conditions 
which  affect  cost,  the  author  approves  of  a  bonus  to 
gang  foremen  when  the  daily  work  exceeds  a  prescribed 
yardage,  or  the  work  may  be  sublet  to  these  foremen 
"in  order  to  give  them  a  small  financial  interest  in  the 
work." 

Finally,  it  may  be  said  that  a  section  of  some  practical 
interest  to  the  American  engineer  consists  of  the  35 
pages  on  slips  and  their  prevention,  roadbed  drainage 
and  the  maintenance  of  earthwork. 


A  Text-Book  on  Land  Drainage 

LAND  DRAINAGE — By  W.  L  Powers.  M.S.,  M.  Am.  Soc  Agri- 
cultural Engrs.,  Chief  in  Soils,  Oregon  Agricultural  College  and 
Experimental  Station,  and  T  A.  H.  Teeter,  B.  S.,  M.  Am.  Assoc 
of  Engineers,  formerly  Profes.<ior  of  Drainage  and  Irrigation 
Engmeering,  New  York:  John  V^'iley  &  Sons.  Inc.  London: 
Chapman  &  Hall,  Ltd.  Cloth ;  9  x  6  in. ;  pp.  270 :  illustrated. 
$2.75. 

Although  written  particularly  for  students  in  agri- 
cultural engineering,  farmers  and  owners  of  wet,  over- 
flowed and  alkaline  lands,  this  book  may  be  read  with 
interest  and  profit  by  the  drainage  engineer.  Briefly 
and  in  a  general  way  it  goes  over  a  broad  field.  After 
explaining  the  advantages  of  drainage,  the  book  deals 
with  soils,  soil  water,  tile  drains,  open  ditches,  levees, 
outlets,  cement  and  clay  tile,  vertical  drains,  and  the 
needs  and  difficulties  of  maintenance.  Methods  of 
ditching,  trenching  and  pipelaying  are  described  and 
cost  estimates  and  prices  of  material  given.  An  increas- 
ing demand  for  machinery  as  a  result  of  labor  shortage 
is  noted.  Drainage  laws,  districts,  assessments  and 
bonds  are  reviewed.  Hydraulic  data  include  rainfall, 
percolation,  evaporation  and  the  measurement  of  velocity 
and  discharge.  Special  subjects  taken  up  are  the  drain- 
age of  tidal,  marsh  and  irrigated  land,  and  means  of 
preventing  erosion  and  gullying  of  land.  Rural  sewage 
dispoisal  is  touched  upon,  since  some  states  prohibit  the 
discharge  of  raw  sewage  into  streams.  A  chapter  on 
drainage  surveying  rounds  out  the  long  list  of  subjects. 
References  to  other  books  and  to  reports  and  pamphlets 
dealing  with  particular  features  of  drainage  work  add 
to  the  usefulness  of  the  book. 


Report  on  London  Refuse  Disposal 

REFUSE  DISPOSAL;  Fln.il  Report  of  Conference  of  Metropolitan 
Borough  Council.  London:  Harrison  &  Sons.  Ltd.,  St,  Martins 
Lane,   W,C.2,      Paper;    8   x    13    in.;   pp.    14;    6d,   net. 

In  remarkably  small  compass  there  is  here  pre.sented 
an  extremely  valuable  report  on  the  present  refuse 
dispo.sal  practice  of  the  29  cities  and  boroughs  forming 
the  admini.strative  county  of  London.  The  inmmittee 
was  composed  of  four  staff  engineers  and  ten  aklor- 
mon  and  councilmen  from  the  several  municipalities. 
The  report  may  well  afford  a  corrective  to  the  wide- 
spread idea  in  America  that  all  municipal  refuse  in 
England  is  put  through  high-temperature  destructors 
and  yields  a  profit  from  steam  production  and  the  gene- 
ration of  current  for  electric  light  and  power  stations. 
Although  M  of  the  29  municipalities  in  the  county  of 
London  have  dr^structors,  less  than  20  per  cent  of  the 
1,500,000  long  tons  of  refuse  collected  yearly  is  burned. 
Most  of  the  remainder  of  the  refuse  (garbage,  rubbish, 
and  ashes)  is  di.spo.sed  of  by  dumping.  The  report 
de.'«cribeH  one  or  two  of  the  more  notable  London 
installations  which  do  utilize  the  heat  and  cinders 
produced  by  their  destructors.  It  also  describes  new 
plants   in   and  out  of  London   for  utilizing   refuse   by 
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screening,  sorting  and  pulverizing,  a  combination  that 
seems  to  be  growing  rapidly  in  favor  in  England.  The 
conference  committee  expresses  the  belief  "that  the 
great  bulk  of  the  refuse  [of  London]  can  be  converted 
into  marketable  commodities  and  can  be  sold  in  relief 
of  the  rates"  of  local  taxation. 


Machinery  for  Docks  and  Locks 

DOCK  AND  LOCK  MACHINERY — By  W.  Henry  Hunter.  M.  Inst. 
C.  E.,  M.  Am.  Soc.  C.  E.  [The  Glasgow  Text  Books  in  Civil 
Engineering.  Edited  bv  G.  Moncur.  B.Sc,  il.  Inst.  C.  E.,  Pro- 
fessor of  Civil  Engineering  in  tlie  Royal  Teciinical  College. 
Glagow].  New  York  :  D.  Van  Nostrand  Co.  Cloth  ;  6  x  9  in. ; 
pp.  196  ;  97  cuts  and  pen  sketches.     $4.50. 

Very  little  has  been  printed  in  book  form  in  this 
country  on  dock  and  lock  machinery;  so  that  this  book 
should  be  welcomed  by  the  fairly  limited  number  of 
engineers  engaged  in  this  soi-t  of  design.  Mr.  Hunter 
was  one  of  the  world's  greatest  harbor  and  canal  engi- 
neers and  his  work  at  Manchester  alone  would  have 
qualified  him  for  the  task  of  wiiting  the  book.  In 
addition,  he  had  an  appreciation  of  the  necessity  for 
a  readable  style  which  adds  much  to  his  treatment  of 
a  quite  dr>-  subject.  The  subject  matter  is  mostly  the 
lock  and  dock  machinery  of  the  British  harbors,  but 
both  the  Panama  and  Erie  canals  come  in  for  a  fair 
and  adequate  amount  of  space. 


Addresses  on  Railroad  Consolidation 

Three  addresses  on  Railroad  Consolidation,  by  John 
E.  Oldham,  of  Merrill,  Oldham  &  Co.,  Boston,  Mass., 
have  been  printed  in  two  pamphlets  by  the  Investment 
Bankers'  Association  of  America,  of  which  Mr.  Oldham 
was  formerly  a  vice-president.  The  first  address  is 
entitled  "A  Plan  for  Railroad  Consolidations  Including 
a  Discussion  of  Their  Purpose  and  Practicability,"  and 
includes  13  folding  regional  maps.  The  other  two 
addresses,  which  make  up  the  second  pamphlet,  are 
entitled  "The  Place  of  the  New  England  Railroads  in 
the  Plan   for   Railroad   Consolidations." 


Bibliography  and  Primer  on  City  Zoning 

The  Department  of  Commerce,  through  its  Division 
of  Building  and  Housing,  Washington,  D.  C,  has 
published  a  quite  extensive  Bibliography  on  City  Zoning 
compiled  by  Theodora  Kimball,  Librarian,  the  Harvard 
School  of  Landscape  Architecture;  also  A  Zoning 
Primer,  compiled  by  its  Advisory  Committee  on  Zoning. 


Lining  Tunnels  Under  Traffic 

Plant  and  methods  employed  in  lining  a  number  of 
railway  tunnels  without  interrupting  traffic  are  des- 
cribed in  a  45-page  report  in  the  1921  proceedings  of 
the  American  Railway  Bridge  &  Building  Association 
(Secretary,  C.  A.  Lichty,  Chicago).  The  lining  in 
most  cases  was  concrete  placed  by  hand  or  by  the 
pneumatic  method. 


Flat  Slab  Investigation  Report  Reprinted 

.The  notable  report  entitled  "Moments  and  Stresses 
in  Slabs"  prepared  by  H.  M.  Westergaard  and  W.  A. 
Slater  for  the  American  Concrete  Institute  and  pub- 
lished in  the  Proceedings  of  that  Institute,  vol.  17,  1921, 
has  been  reprinted  by  the  National  Research  Council, 
1701  Massac'nusetts  Ave.,  Washington,  D.  C.     ($1.) 


Publications  Received 


THE  ACTIVATED  .SLUDGE  PROCESS  OF  SEWAGE  TREAT- 
MENT— Reprints  of  articles  describing  (1)  plant  at  Woodstock. 
Ont..  by  W.  G.  Ure,  in  Canadian  Engintei-,  Aug.  4,  1921;  (2) 
Gastonia,  N.  C,  by  Fred  W.  Sinionds.  in  Public  Work^.  March 
4,  1922.  Rochester,  N.  Y. :  General  Filtration  Co.,  Inc.  Paper: 
6  X  9  in. ;  pp.  16  :  illustrated. 

COMMERCIAL  LIBRARIES  AND  THE  DEPARTMENT  OF 
commerce; — A  Report  to  Herbert  C.  Hoover,  Secretary  of 
Commerce,  by  tlie  Cornmittee  on  Co-operation  with  the  Depart- 
ment of  Commerce,  H.  H.  B.  Meyer.  Chairman.  Edited  by 
Dorsey  W.  Hyde.  Jr.,  President  Special  Libraries  Association. 
Washington,  D.  C.     Paper  ;  5  x  8  in.  ;  pp.  23. 

Outlines  work  of  Committee  of  Special  Libraries  Association  to 
secure  co-operation  with  Department  of  Commerce  on  increasing 
usefulness  of  business  libraries  and  of  the  publications  of  the 
department,  as  suggested  by  Secretary  Hoover  through  F.  M. 
Feiker,  assistant  secretary  to  Mr.  Hoover. 

CONCRETE-ALKALI  INVESTIG.\TIONS  IN  MINNESOTA.  1919- 
20 — By  the  Minnesota  Department  of  Drainage  and  Waters  in 
Co-operation  with  the  U.  S.  Bureau  of  Public  Roads.  Address 
S5.  V.  Villard,  State  Comm.issioner  of  Drainage  and  Waters. 
St.  Paul.  Minn.  Paper  :  6  x  S  in.  ;  pp.  74  ;  folding  map,  diagrams 
and  half  tones  :   many   tables. 

Studies  in  various  counties  in  southwestern  Minnesota  and 
Iowa,  including  water  and  soil  analyses,  and  examinations  of  con- 
crete and  clay  drains.  Disintegration  found  where  salts  in  drain 
water  exceeded  1.500  p.p.m.  Contains  also  results  of  physical 
tests  of  concrete  tile. 

DER  PRAKTISCHE  EISENHOCHBAU  —  Von  Alfred  Gregor. 
Oberingenieur  Bei  Breest  &  Co.  Berlin:  Herman  Meusser. 
Cloth;   8  X  11  in.  ;  pp.   462. 

DESCRIPTIVE  GEOMETRY — By  George  Young,  Jr.,  Professor 
of  Architecture,  Cornell  University,  and  Hubert  Eugene  Baxter. 
Assistant  Professor  of  Architecture,  Cornell  University.  New 
York:  The  Macmillan  Co.     Cloth;  5  x  8  in. ;  pp.  310. 

THE  DESIGN  AND  CONSTRUCTION  OF  DAMS  —  Including 
Masonry,  Earth,  Rock-Fill,  Timber,  and  Steel  Structures  and  the 
Principal  T%pes  of  Movable  Dams,  By  Edward  Wegmann.  C.  E.. 
M.  Am.  Soc.  C.  E.,  M.  Am.  Water-T^'orks  Assoc.  Seventh  Edi- 
tion enlarged  and  revised.  New  York :  John  Wiley  &  Sons,  Inc. 
London:  Chapman  &  Hall,  Ltd.  Cloth;  9  x  12  in.;  pp.  555: 
illustrated.     510  (50s.  net.) 

DIE    STANDSICHERHEIT    DER    MASTEN    UNT5    WANDE    IM 

ERDREICH — V     on     Dr.-Ing.     Heinrich     Dorr.     Professor     Am 

Staatstechnikum   in   Karlsruhe.      Berlin:    W^lhelm   Ernst  &   Son. 

Paper;  7  x  10  in.  ;  pp.  56  ;  illustrated. 

Aims  to  present  a  simple  or  practical  method  of  calculating 
masts  or  poles,  and  also  walls,  that  ai-e  so  anchored  in  the  earth 
as  to  be  safe  from  overturning.  Relatively  simple  mathematics 
are  used. 

FACTS    AND    FIGURES    OF    THE    AUTOMOBILE    INDUSTRY. 
1922 — National  Automobile  Chamber  of  Comn>erce,  366  Madison 
Ave.,  New  York  City.     Paper  :   6  x  9  in.  :   pp.  96  ;  illustrated. 
Gives   1921  figures   on  production   of  passenger  cars   and   motor 
trucks,  curves  of  motor  vehicle  registration  and  highway  expendi- 
tures bv  vears  since  1910,  tables  showing  ratio  of  motor  vehicles 
to  population  by  states,  and  digest  of  state  laws  governing  motor 
vehicle  regulation  in  respect  to  size,  weight  and  registration  fees. 

FOURTEENTH  ANNUAL  REPORT  OF  THE  BOARD  OF  SU- 
PERVISING ENGINEERS.  CHICAGO  TRACTION:  Covering 
the  fiscal  year  ended  Jan.  31,  1921,     Cloth  ;  6  x  9  in.  ;  pp.  116. 

HEALTH  PROBLEMS  IN-^'OLVED  IN  NOISE  AND  FATIGUE 
— By  Prof.  Henry  J.  Spooner.  M.  I.  Mech.  E..  F.  G.  S..  etc. 
Member  of  the  International  Committee  on  Industrial  Fatigue, 
London  England.  Reprinted  from  the  Xation's  Health.  Febru- 
ary and  March.  1922.  Chicago:  The  Modern  Hospital  Publish- 
ing Co.     Paper  ;  9  x  12  in. ;  pp.  9. 

STANDARD  SPECIFICATION  FOR  STEEL  RAILWAY  BRIDGES 

— Canadian    Engineering    Standards    Association.    Ottawa,    Ont. 

Stiff  paper:   6x9  in.:  pp.   78:  illustrated.      25c. 

A  revision  of  the  specification  by  the  same  association,  published 

two  years  ago   (see  these  columns.  Dec.   16,  1920.  p.   1199),  which 

was  based   on  a   specification   published   by   the   Canadian   Society 

of    Civil    Engineers    in    1912.       In    the    present    edition,    movabia 

liridges     is     withheld     for     separate     publication ;     a     section     on 

erection    has    been    added :    paints    and    painting   have    been    more 

fully  treated  :   and   other  changes  and   additions  have  been  made. 

The"  preface   states   that    "it   has   been    possible   to  modify   certain 

clauses  so  as  to  bring  them  into  substantial  agreement  with   the 

corresponding  requirements  of  the  American  Railroad  Engineering 

Association." 

UBER  DIE  FESTIGKEITSBERECHNTJNG  VON  SCHIEBE- 
TOREN  UNE  AHNLICHEN  BAUTWERKEN— Von  Dr.  Ing. 
Adolf  Eggenschwvler.  Dipl.  Ingenieur.  Leipzig:  H.  A.  Ludwig 
Degener.     Paper:   6  x  10   in.:   pp.   14S.  , 

A   study   of   the   design   of   various   types  of  sliding  gates   usea 
in  hydraulic  work. 

AVORI.P  METRIC  STANDARDIZATION:  An  Urgent  Issue---A 
Volume  of  Testimony  Urging  World-W  ide  .\doptiqn  of  the 
Metric  Units  of  Weights  and  ..^Ifasures— Meter-Litei-Gam. 
Compiled  bv  Audrey  Drury.  in  Collaboration  with  Clifton  Hime 
brand.  W.  Mortimer  Crocker.  Harry  .Allcock.  M.  I..  E.  *-•  ^n" 
other  members  of  the  World  Metric  Standardization  Council. 
San  Francisco-  World  Metric  Standardization  Council.  <>»i 
Market  St.     Cloth:   6  x  9   in.  ;  pp.   524.     $5. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Possibilities  in  Rural  Engineering 

Sir — On  behalf  of  the  American  Society  of  Agricultural 
Engineers  I  want  to  assure  you  that  we  appreciate  the  con- 
structive editorial,  "Possibilities  in  Rural  Engineering," 
appearing  in  the  May  11,  1922,  issue  of  Engineering  Neivs- 
Record. 

Your  picture  of  the  possibilities  in  this  field  is  not  over- 
drawn in  the  least.  It  is  constructive  effort  of  this  sort 
that  will  direct  to  agricultural  engineering  the  attention  that 
it  merits.  Engineers  should  interest  themselves  in  the  pos- 
sibilities in  this  field,  because  they  are  unlimited.  Agricul- 
ture has  been  slow  to  adopt  modern  engineering  methods 
and  equipment,  but  engineering  is  bound  to  do  for  agricul- 
ture what  it  has  done  for  manufacturing  and  transporta- 
tion, though  the  process  will  be  somewhat  slower.  Unless 
the  younger  generation  of  farmers  trained  largely  in  our 
state  agricultural  colleges  apply  modern  busine.ss  methods 
and  engineering  on  a  much  more  extensive  scale  to  farming 
than  has  been  done  in  the  past,  the  time  is  coming  when  we 
are  going  to  see  corporation  farming  or  the  consolidation  of 
farms  into  single  business  units  and  operated  like  our  fac- 
tories or  groups  of  factories  are  operated  at  the  present 
time.  There  is  a  great  need  for  the  application  of  the  prin- 
ciples of  efficiency  engineering  and  scientif.c  management  to 
the  business  of  farming,  and  it  will  be  the  engineer  pretty 
largely  who  will  revolutionize  this,  the  most  important  in- 
dustry, as  well  as  the  most  fundamental. 

Raymond  Olney, 

Secretary,  American  Society  of  Agricultural  Engineers. 
St.  Joseph,  Mich.,  June  5. 


Foundation  Pressures  in  Multiple-Arch  Dams 

Sir — I  have  read  the  letter  printed  in  Engineering  News- 
Record  of  April  13  by  "Enquirer"  relative  to  the  foundation 
pressures  in  a  multiple-arch  dam.  Several  years  ago  the 
writer  raised  practically  this  same  question  in  a  discussion 
of  L.  R.  Jorgenson's  article  "Multiple-Arch  Dams  on  Rush 
Creek,  California,"  published  in  Transactions.  American 
'■(iety  of  Civil   Engineers   (Vol.  LXXXI,  p.  850),  but  no 

-wer  resulted  from  the  author  of  that  article. 

As  pointed  out  by  "Enquirer,"  different  assumptions  will 
irive  variations  of  over  100  per  cent  in  the  foundation 
iTfssures.  Such  variation  is  hardly  permissible  in  a  struc- 
'  ire   in  whirV>   all  the  active  loads  are  determinable  or  at 

i-t  are  assumed  within  very  narrow  limits. 

Though  exception  may  be  taken  to  the  method  of  design 
advocated  by  "Enquirer"  on  the  ground  that  the  formula 

P        Mc 
f  ~     .    ±    -.-    assumes  the  foundation  on  elastic  material 

with  strains  proportional  to  stresses,  it  is  probably  the  most 
reasonable  assumption  to  make  in  the  absence  of  more 
definite  data. 

For  the  purpose  of  getting  the  foundation  pressures  it 
reasonable  to  assume  one  entire  buttress  and  two  half 
'  he.s   acting   as  a   unit  and    the   above   formula    may   be 
■lilied  if  no  tension  results.     If  tension  results,  the  for- 
ila  becomes   inapplicable  and  resort  must  be  had  to  cut 
'I  try  methods.   The  resulting  foundation  pressures  would 
•  n  be  such  as  to  satisfy  the  two  conditions  shown  in  the 
'impanying  sketch  on  the  assumptir)n  that  no  appreciable 
■  <ion  can  exi.'t  between  the  structure  and  the  foundation. 
r  sections  above  the  foundation,  tension  may  exist  to  the 
''•nt  of  a  portion  of  the  weight  below  the  section.     For 
a«  cti  )ns  considerably  above  the  foundation   the  above  for- 
mula again  Ix-comes  applicable,  provided  provision  is  made 
to  take  such  tension. 

If  no  pressure,  or  very  light  pressures,  result  under  the 
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arch  barrel,  considerable 
shearing  and  bending 
stresses  may  occur  in  the 
arch  and  buttress.  The 
shearing  stress  may  run 
from  40  to  70  lb.  per  square 
inch,  requiring  the  use  of 
large  quantities  of  rein- 
forcing steel  in  the  lower 
upstream  portions  of  the 
buttresses.  It  may  also  be 
necessary  to  provide  steel  to 
take  care  of  tension  stresses 
due  to  bending.  In  many 
cases  it  will  undoubtedly  be 
found  cheaper  to  extend  the 
buttresses  further  down- 
stream. This  will  equalize 
the  foundation  pressure  resulting  in  more  uniform  founda- 
tion settlement  (if  not  on  rock  foundation),  and  will  avoid 
any  large  shearing  and  bending  stresses. 

Dams  are  structures  of  too  great  menace  to  be  designed 
in  the  rather  haphazard  way  that  some  buildings  are  de- 
signed. Yet  the  writer  feels  that  some  dams  that  have 
been  designed  and  built  in  the  past  ten  years  have  not 
received  the  careful  and  rational  analysis  of  stress  condi- 
tions which  their  importance  demands.  Some  of  the  designs 
are  only  qualitative  rather  than  quantitative,  the  principal 
theory  of  design  being  simply  the  words  "arch  action." 

It    is    hoped    that    "Enquirer's"    question    will    produce 
sufficient  discussion  to  settle  the  points  brought  up. 
San  Francisco,  Gal.,  L.  H.  Nishkian, 

May  26.  Consulting  Engineer. 

Sir — In  Engineering  News-Record,  April  13,  p.  623,  an 
engineer  signed  "Enquirer"  desires  information  on  the 
method  of  calculating  the  foundation  pressures  in  a  mul- 
tiple-arch dam,  or  in  any  other  structure  of  irregular 
foundation  area. 

"Enquirer"  is  no  doubt  correct  if  he  assumes  that  in  a 
multiple-arch  dam,  the  arches  and  buttresses  are  acting 
together  as  a  monolithic  structure,  particularly  if  the 
junction  of  arches  and  buttresses  is  heavily  reinforced.  Any 
movement  of  appreciable  size  between  arches  and  buttresses 
naturally  would  produce  a  crack  and  leakage  might  occur. 

The  difference  between  the  results  for  the  maximum  pres- 
sure at  the  foundation  of  the  80  ft.  high  buttress  (8  tons 
per  square  foot  by  the  "middle  third"  theory,  and  19  tons 
per  square  foot  by  the  method  used  by  "Enquirer"  is  rather 
startling  and  needs,  no  doubt,  further  investigation. 

The  application  of  the  general  formula  for  eccentric  load- 
ing (compression  combined  with  bending)  /  =  P/A  zizMc/I, 
as  suggested  by  "Enquirer"  is  correct  in  the  general  form. 
However,  the  moment  of  inertia,  /,  is  to  be  calculated  for 
the  neutral  axis  of  the  area  under  stress,  and  not  for  the 
axis  through  the  center  of  gravity  of  the  foundation  area, 
wh  ch  "Enquirer"  apparently  has  done. 

The  writer  has  given  the  general  solution  of  the  problem 
under  consideration  in  his  recent  paper  "Gravity  and  Arch 
Action  in  Curved  Dams,"  (Transactions,  Am.  Soc.  C.  E.  Vol. 
LXXXIV,  (1921)  p.  44.)  The  formulas  derived  in  this  paper 
were  shown  with  regard  to  finding  the  foundation  pressures 
for  irregular  foundation  areas,  such  as  occur,  for  instance, 
in  the  case  of  curved  dams.  The  same  equations  ("cylinder 
hoof"  or  "monolith"  theory)  will  also  furnish  correct  results 
for  the  stresses  in  any  horizontal  section  through  a 
multiple-arch  dam,  by  considering  arches  and  buttresses  as 
acting  together  monolithically. 

It  would  lead  too  far  to  give  here  again  the  whole  deriva- 
tion of  the  formulas  of  the  "monolith"  theory.  However,  for 
ready  reference  the  final  equations  arc  given  below  and  the 
various  steps  for  calculating  the  "monolith"  pressures,  with 
refi'rence  to  the  accompanying  figure,  which  corresponds  to 
the  one  shown  by  "Enquirer,"  arc  as  follows: 

(1)  Combine  all  the  loafls  (water  pressure  and  weight  of 
dam,  etc.,)  which  act  above  the  horizontal  section  to  be  in- 
vestigated, and  find  the  point  of  intersection  of  the  result- 
ant R  with  the  section.    This  furnishes  the  distances,  c,  and 
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d,  of  Po  from  the  downstream  and  upstream  ends  respec- 
tively, of  the  "monolith"  above  the  section.  The  vertical 
component  of  R,  may  be  called  P. 

(2)  Figure  the  area  A  of  the  section,  (arches  plus  but- 
cress,  etc.)  and  its  center  of  gravity,  C,„  also  the  distance 
ao  of  Cf,  from  the  up-stream  end  of  the  section. 

(3)  Calculate  the  moment  of  inertia  L  of  the  area  A 
vifith  regard  to  the  upstream  tangent  1 — 1. 

(4)  Calculate  the  static  moment  Si  of  the  area  A  with 
regard  to  the  axis  1 — 1. 


'•-f£<9  iunperscf.it. 
(Mono/JHr  theory).  ■ 


'Jl  1 

fE^Oiorjs  persq.  it. 
(Midct/e  ifiirci  Oieory) 


(5)    Figure  the  distance  e,  of  the  neutral  axis  from  the 
axis  1 — i  by  the  equation 


L-dS, 


S,  +A(d-2a,) 

Then,  the  disance  x  of  Po  from  the  neutral  axis  is 
X  —  d  -\-  e. 

(6)  Calculate  the  section  modulus  S  of  the  area  A  from 
the  relation  d  =  S,  +  Ae  and  find  the  maximum  compres- 
sion stress  /i  at  the  downstream  end  of  the  buttress  by  the 
equation 


/.= 


P(c  +  X) 


-  tons  per  square  foot. 


The  pressure  at  the  upstream  side,  /=,  is  proportional  to 
the  distance  from  the  neutral  axis.  All  dimensions  are  in 
feet  and  the  weiijhts  in  tons. 

It  should  be  noted,  that  this  method  of  calculating  the 
pressures  is  no  more  reliable  if  tension  occurs  at  tie  up- 
stream side  (e  negative),  which  for  practical  designs  ought 
to  be  excluded  anyway. 

The  writer  would  have  been  pleased  to  investigate  as  an 
example  the  dam  referred  to  by  "Enquirer."  However,  only 
the  foundation  area  is  shown  by  his  figure,  and  neither  the 
size  and  direction  of  the  resultant,  nor  its  point  of  inter- 
section with  the  base  are  given. 

These  quantities  nevertheless,  may  be  estimated  approxi- 
mately. Thus,  it  was  mentioned,  that  according  to  the 
"middle-third"  theory  the  pressure  at  the  toe  was  about 
8  tons  per  square  foot,  and  6  tons  at  the  heel.  The  average 
pressure  is  therefore  7  tons.  The  area  of  the  rectangular 
foundation  (buttress  only)  is  5.08  x  70  =  356  sq.ft.  and, 
consequently,  the  vertical  component  of  the  resultant  ap- 
pears to  be  about  7  X  ^5G  =  2,492  tons.  From  the  condi- 
tion that  the  pressure  at  the  toe  and  the  heel  were  8  tons 


and  6  tons,  respectively,  it  can  be  calculated  that  the  result- 
ant intersects  the  base  about  10.1  ft.  from  the  lower  middle- 
third  point,  that  is,  about  1.5  ft.  downstream  from  the 
center  of  the  base. 

Assuming   this  to   be  approximately   correct,   the   condi- 
tions are  represented  by  the  accompanying  figure. 

By   applying  the   equations  of  the  monolith   theory,   re- 
ferred to  previously,  there  is, 
P  =  2,492  tons. 

A  =  540  sq.ft.    (arches  plus  buttress  plus  counterforts.) 
(A  was  estimated  from  figure.) 
c  =  33.5  ft. 
d  =  54.8  ft. 
Oo  =  38.3  ft. 
/,  =  1,222,000 
Si  =  20,640 
The  moment  of  inertia  /,  of  the  area  A  with  regard  to 
the  axis  1 — 1,  is  easily  calculated,  for  instance,  by  dividing 
A  into  a  number  of  small  parts,  whence  /■  equals  approxi- 
mately the  sum  of  such  parts  multiplied  by  the  square  of 
the   distances  of  the   centers  of  gravity  of  the  respective 
parts  from  the  axis  1 — 1. 

In  a   similar  manner  Si  is  found  by  summation  of  the 
products  of  such  small  parts  and  the  distance  of  the  respec- 
tive centers  of  gravity  from  the  axis  1 — 1. 
Then 


1,222,000  -  54.8  X  20,640 


~  20,640  +  540  (54.8  -  2  X  38.3) 
X  =  54.8  +  10.4  =  65.2  ft. 
S  =  20,640  -f  540  X  10.4  =  26,150. 


\QAft. 


/.  = 


2492(33.5  +  65.2) 


9.4  tons  per  sq.ft. 


26,150 

/j  =  0.9   tons   per   square    foot    (taken   from    stress   dia- 
gram.) 

The  corresponding  results  by  the  middle-third  theory  are 
8  and  6  tons  per  sq.ft.  at  the  downstream  and  upstream 
face  of  the  buttress  respectively.  The  values  were  plotted 
on  the  stress  diagram  of  the  accompanying  figure  whereby 
the  shaded  diagram  shows  the  stresses  as  obtained  by  the 
monolith  theory,  and  the  dotted  lines  give  the  stresses  cal- 
culated by  the  method  of  the  middle-third  theory. 

Thus  it  is  seen  that  a  difference  of  nearly  20  per  cent 
exists  between  the  values  of  the  maximum  stresses  as  cal- 
culated by  the  two  methods.  The  difference  is  still  more 
marked  at  higher  elevations,  since  the  area  of  the  buttress 
decreases  rapidly,  while  the  area  of  the  arches  decreases 
rather  slowly.  However,  the  conditions  are  not  quite  as 
serious  as  the  calculations  of  "Enquirer"  appeared  to  in- 
dicate. 

It  is  further  of  interest  to  note  that  the  neutral  axis  is 
considerably  outside  the  area  of  the  base,  and  that  there- 
fore a  large  increase  of  load  would  have  to  occur  before 
any  tension  would  develop  at  the  upstream  side. 

Fred  A.  Noetzli, 
Chief  Engineer,  Beckman  &  Linden  Eng.  Corp. 

San  Francisco,  Cal.,  April  24. 


Yellow  Fire  Hydrants  in  Philadelphia 

After  much  study  Philadelphia  is  making  a  trial  of 
yellow  paint  on  its  fire  hydrants  in  place  of  the  dark 
green  or  brown  color  heretofore  used.  Yellow  was 
adopted  after  consultation  by  the  Water  Bureau  with 
representatives  of  the  fire  and,  police  departments, 
automobilists.  teamsters  and  others.  It  was  concluded 
that  yellow  would  be  satisfactory  because  it  can  be 
seen  easily  at  night  and  in  fog  or  rainy  weather.  It 
was  also  concluded  that  yellow  would  be  sufliciently 
conspicuous  to  be  seen  by  drivers  of  automobiles  and 
motor  trucks,  thus  reducing  the  number  of  breaks  in 
fire  hydrants  by  these  machines,  there  being  an  aver- 
age of  a  hydrant  a  day  broken  by  motor  driven  and 
other  vehicles. 
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Ford  Muscle  Shoals  Offer 
Wins  Committee  Favor 

Majority  of  House  Military  Affairs 

Committee  Favors   Proposal — 

Minority  Groups  Dissent 

{Washington  Correspondence) 

The  recommendations  of  a  majority 
of  the  members  of  the  Committee  on 
Military  Affairs  of  the  House  of  Rep- 
resentatives in  the  matter  of  the  Henry 
Ford  proposal  for  the  Muscle  Shoals 
property  of  the  government  are  em- 
bodied in  a  bill  introduced  June  5  by 
Representative  McKenzie,  the  acting 
chairman  of  the  committee.  The  title  of 
the  bill  reads  "To  authorize  and  direct 
the  Secretary  of  War  to  sell  to  Henry 
Ford  Nitrate  Plant  No.  1  at  Sheffield, 
Ala.;  Nitrate  Plant  No.  2  at  Muscle 
Shoals,  Ala.;  Waco  quarry,  near  Rus- 
sellville,  Ala.;  and  to  lease  to  the  cor- 
poration to  be  incorporated  by  him 
dam  numbered  two  and  dam  numbered 
three,  including  power  stations  when 
constructed  as  provided  herein,  and  for 
other  purposes." 

The  McKenzie  bill  recommends  the 
acceptance  of  Henry  Ford's  offer,  as 
revised  on  May  31,  less  the  steam  plant 
at  Gorgas  and  with  a  provision  that 
the  "company  shall  be  obligated  during 
the  lease  period  to  manufacture  nitro- 
gen and  other  commercial  fertilizers, 
mixed  or  unmixed,  with  or  without 
filler,  according  to  demand  .  .  . 
The  annual  production  of  these  fer- 
tilizers shall  have  the  nitrogen  content 
of  at  least  40,000  tons  of  fixed  nitro- 
gen."   A  profit  of  8  per  cent  is  allowed. 

A  majority  of  eight  members  of 
the  committee  favors  the  unqualified 
acceptance  of  Mr.  Ford's  offer  as 
amended  on  May  31,  and  will  submit 
its  bill  later.  A  minority  of  two  is 
opposed  to  the  Ford  offer  both  as  made 
and  amended. 

Two  other  bills  already  have  been 
introduced  proposing  the  acceptance 
of  the  Ford  offer.  One  was  intro- 
duced by  Representative  Wright,  of 
Georgia,  and  the  other  by  Representa- 
tive  Almon,   of  Alabama. 

Dinner  for  Smith  and  Merriman 

A  dinner  has  been  arranged  to  be 
held  at  the  Hotel  Pennsylvania,  New 
York  City,  June  27,  at  7:30  p.m.,  to 
give  friends  and  associates  of  J.  Waldo 
Smith  and  Thaddeus  Merriman  an  op- 
portunity to  express  their  appreciation 
of  the  17  years  service  of  the  former  as 
chief  engineer  of  the  New  York  City 
Board  of  Water  Supply  and  to  cele- 
brate the  promotion  of^the  latter  to  the 
post  of  chief  engineer.  The  committee 
on  arrangement.^  consists  of  Robert 
Ridgway,  chairman,  and  Jules  Brou- 
rhaud,  William  W.  Brush,  William  L. 
Chapman,  John  H.  Cook,  Clarenrc  A 
Crane,  WalUr  J.  Drummond,  Alfrrti  I>. 
Flinn,  John  F.  Galvin,  Walter  E.  Si-mi. 
W.  J.  Buhrendorf,  John  P.  Hogan.  '  ' 
ford  M.  Holland,  Nelson  P.  Lewis,  J  . 
F.  Sanborn,  Merritt  H.  Smith,  -  i 
.\rthur  S.  Tuttle. 


American  Association  of  Engineers  Convention 
Passes  Stabilizing  Measures 

Dues  Unchanged — Supreme  Court  Established — Employment 
Service  Extended — Radical  Amendments  Rejected 


<.Engt 


Sews-Record  iStaff  R'port) 


MORE  than  100  delegates  bearing 
40  proxies  made  up  the  official 
gathering  of  the  American  Association 
of  Engineers,  June  5,  6  and  7  at  Salt 
Lake  City.  Two  sessions  were  taken 
up  in  consideration  of  resolutions  and 
constitutional  amendments,  some  of 
which  would  have  radically  changed 
the  organization  machinery  and  in  the 
opinion  of  many  led  to  disintegration. 
The  positive  vote  in  favor  of  a  stable, 
unified  organization  was  particularly 
noted  in  the  rejection  of  proposed 
amendments  to  establish  departments 
for  special  groups  and  to  form  district 
compensation  and  minimum  salary-fix- 
ing committees.  Dues  remain  as  at 
present  except  that  the  $3  fee  for  stu- 
dents was  reduced  to  $1.  Distribution 
of  dues  is  changed  so  that  chapters 
collecting  their  own  dues  and  main- 
taining paid  assistants  in  accordance 
with  rules  formulated  by  the  board  are 
to  retain  60  per  cent  as  they  do  now 
while  those  which  do  not  maintain 
these  functions  will  get  but  40  per  cent. 
Dues  of  all  members  are  now  collecta- 
ble April  1.  Heretofore  they  fell  due 
on  the  anniversary  of  affiliation. 

Many  Attend  Springfield  City 
Planning  Conference 

{Engmrrrxng  >:<  us-Ri  (nrd  Sliiff  It,  port) 
Many  city  and  consulting  engineers 
were  among  the  two  hundred-odd  per- 
sons who  attended  the  fourteenth  Na- 
tional Conference  on  City  Planning,  at 
Springfield,  Mass.,  June  5  to  7.  The 
program  was  notable  for  its  few  and 
well  chosen  topics  and  the  full  utiliza- 
tion of  the  ample  time  afforded  for 
discussion.  Besides  the  papers,  sev- 
eral of  which  are  abstracted  elsewhere 
in  this  issue,  discussions  on  zoning  were 
carried  on  at  table  during  breakfast, 
lunch  and  dinner  each  day. 

Lawson  Purdy  and  Flavell  Shurtleff 
were  re-elected  as  president  and  sec- 
retary of  the  conference.  The  1923 
meeting  will  be  held  at  Baltimore,  Md. 


Portland  Cement  As.«tnciation 
Meeting  at  Atlantic  City 

At  the  same  time  that  the  American 
Society  for  Testing  Materials  is  meet- 
ing in  Atlantic  City,  the  Portland 
Cement  Association  is  to  have  a  regu- 
lar meeting,  not  at  the  same  hotel,  but 
at  the  Hotel  Traymore.  On  June  27 
I'lere  will  be  papers  of  general  int^Test 
u,  I  tii/ineers.  namely,  ".'<teol  and  Iron 
iii'l  Their  Application  in  the  fement 
I'.liMry"  by  W.  R.  .Shimer.  nf  the 
r  'lii.liriii  steel  f'o.,  and  "Quality 
■i.l  in  Tement  Mnnufarlure"  by 
I.  :  iT'!  K  Meade,  a  consulting  eiigi- 
iner  "f   Baltimore. 


Perhaps  the  most  stabilizing  amend- 
ment passed  related  to  the  formation 
of  a  judic.ary  committee  which  will 
act  as  a  supreme  court  in  the  hear- 
ing of  all  cases,  especially  those  in- 
volving ethics.  It  will  be  the  final 
court  following  a  review  of  a  case  by 
the  existing  practice  committee. 

An  extended,  national  employment 
service  was  authorized  to  be  worked 
out  by  the  board  of  directors  as  soon 
as   finances  will  permit. 

Support  was  given  (1)  a  bill  in  Con- 
gress praying  for  relief  to  the  Hawai- 
ian labor  shortage,  (2)  the  Sterling 
federal  employees  reclassification  bill 
and  (3)  the  Smith-McNary  revolving- 
fund  land-reclamation  bill. 

Chapters  were  urged  by  resolution 
to  induce  members  to  join  civic  societies 
and  to  seek  appointment  on  commit- 
tees relating   to  engineering. 

Entertainment  of  the  delegates  in- 
cluded a  full-day  trip  by  automobile 
over  paved  roads  to  the  Strawberry 
Reclamation  Project,  the  Olmstead  hy- 
dro-electric development  and  the  Utah 
Lake  pumping  station.  The  Ogden 
Chapter  drove  the  delegates  from  Og- 
den to  Salt  Lake  after  an  inspection  of 
the  newly  completed  road  through  Og- 
den Canyon  on  the  way  to  the  city 
well-water  system  in  an  upper  moun- 
tain valley.  By  special  dispensation 
of  the  Mormon  church  the  delegates 
were  permitted  to  examine  the  60-year 
old  perfectly-preserved  roof  trusses  of 
the  tabernacle  which  has  an  inside 
width  of  150  ft.  and  length  of  250  ft. 

SociETi-  Functioning 

The  address  of  the  outgoing  presi- 
dent, H.  O.  Garman,  reflected  the  key- 
note of  the  convention's  prime  action — 
retention  of  moderation  in  the  form  of 
administration.  Though  the  swing 
from  a  strong  centralized  government 
to  local-chapter  control  wth  its  ac- 
companying large  distribution  of  funds 
had  been  all  but  disastrous,  Mr.  Gar- 
man  expressed  the  opinion  that  the  ex- 
periment had  been  worth  the  cost,  as 
the  association  had  profited  by  the 
harmful  effects  of  both  extremes. 
Now,  he  asserted,  all  are  willing  to 
settle  on  n  middle  ground,  allocating 
to  local  chapters  matters  of  local  im- 
portance, and  giving  to  headquarters 
national    problems. 

Mr.  Carman's  recommendations  for 
the  irreater  development  and  service 
of  the  association   are   as  follows: 

1.  National  headquarters  must  fur- 
nish the  inspiration  and  leadership. 

2.  These  i<li'.is  must  be  carried  to 
the  chapters  by  programs  of  publicity 
and   traveling  secretaries. 

3.  Dues  should  not  be  lowered  and 
a    larger    portion    should    go    to   head- 
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Quarters   to   be   used   to   stimulate   and     the  best  service  possible  with  the  funds     parking,     local     transportation,    smoke 
refuvenlte  chapters.  available.  protection,   water   softening  and  build- 

4      Headquarters  should  care  for  fed-         Political  Activities —  The  committee     mg  code      A  word  of  caution  to   keep 
erai  legislation  and  adimnistration  and     on   political   activities,    Harold   Almert,     out  of  the  field  of  other  organizations 
the    chapters    attend    to    state,    county     chairman,     recommended     that     repre-     was  given 
■  ■     "      ~  •  sentative  engineers   in   each   of  the   12 

districts  get  acquainted  with  their  con- 
gressmen before  the  necessity  arose  of 
appearing  before  them  in  regard  to 
legislative  matters.  That  no  active 
part  be  taken  in  presidential  campaigns 
other  than  to  interview  all  candidates 
urging  that  engineers  be  appointed  to 
engineering  positions  was  a  recom- 
mendation approved. 


and   municipal  affairs 

5.  A  self-supporting  employment 
service  should  be  developed  with  of- 
fices located  where  there  are  large  con- 
centrations of  engineers. 

These  features  were  accepted  later 
as  the  report  of  the  executive  com- 
mittee. 


Committee  Reports 

Finances  —  Financial  affairs  of  the 
association  were  reflected  in  the  report 
of  the  treasurer,  H.  W.  Clausen.  Of  an 
income  of  $218,176.84,  the  chapters  re- 
ceived $11.3,067.98;  Professianal  En 
g 


Chapter  bulletins  and  news  letters  of 
varied  forms  were  in  evidence  from 
the  small  four-page  loose-leaf  sheets 
for  insertion  in  pocket  size  note  books 
to  the  16-page  standard  magazine  size 
such  as  the  Pacific  Engineer  issued  at 
San  Francisco  for  a  group  of  seven 
chapters,  1,.500  copies  of  which  cost 
$150.  The  sheets  must  have,  said  A.  J. 
Capron  of  San  Francisco,  a  broad,  tol- 


Classification  of  Engineering  Schools     erant,    non-technical,    Rditorial    policy; 


— Tentative  minimum  requirements  for 
a  "recognized  technical  engineering 
school"  were  brought  in  but  no  action 
was    taken.     The    committee   was   con- 


mec*-,  $25,422.96;  and  headquarters  tmued.  It  was  proposed  that  15  stand- 
90,107.81,  eaving  a  deficit  of  $10,-  ard  units  of  preparatory  high  school 
""'i^^      _'.  .    ^     .,       ,  ,,  _-•_       -work  be  required  for  enti-ance,  and  12 

quai-ters  of  12  weeks  each  and  attend- 


421.75.  The  net  worth  of  the  associa 
tion  dropped  from  $43,000  to  $33,000 
during  the  year.  The  auditing  com- 
mittee reported  the  net  worth  of  the 
chapters  as  more  than  $22,000  as  of 
Dec.    31,    1921.      He    recommended     ' 


ance  for  6,000  hours  for  graduation. 

Proposed  Educational  Department — 
The  committee  on  an  educational  de- 
partment was  continued  and  ordered  to 


directors  as  changes  come  faster  than 
can  be  met  by  annual  convention  by- 
laws  or  constitutional   procedure. 

Secretary's  Report — The  present  con- 
dition of  the  organization  was  summed 
up  by  the  secretary,  C.  E.  Drayer. 
Three  great  needs  exist:  Seasoned 
leaders,    statement    of    a    program 


and  be  attractive,  dignified  and  brief. 

Will  P.  Blair,  Cleveland,  asserted 
that  the  constitution  should  include  the 
fact  that  the  organization  promotes 
and  encourages  engineering  efficiency. 
Such  expression  would  go  a  long  way, 
in  his  opinion,  toward  combating  the 
suspicions  of  employees  and  of  the 
casually  informed  engineer  that  sel- 
fishness was  the  only  tenet  of  the  as- 
sociation. By  resolution  the  board 
was  asked  to  embody  the  idea  in  a 
constitutional  amendment  next  year. 

Publicity  and  Pubuc  Affairs 

On  publicity  and  public  affairs 
W.  W.  De  Berard,  Western  Editor,  En- 
gineering News-Record,  indicated  that 
a  broad  knowledge  of  public  affairs 
was  the  basis  of  a  successful  de- 
mocracy,   and    that    the    engineer's   re- 


freer   hand   be '  given   to    the   board   of     prepare    specifications    for    engineering 
-     ■        "  positions,     outlining    how     preparation 

may  be  made  to  fill  the  positions. 

Practice  and  Fees  —  Little  support 
has  been  found  ainong  practising  en- 
gineers by  the  committee  on  practice 
and  fees  for  a  more  complete  analysis 
of  fee  charges  but  there  has  been  a 
leaders,    statement    01    a    program    in     demand  for  a  brief  report  covering  im-  .,'.,.,  ,  than'he  realized 

such  definite  terms   as   to  revitalize  to     portant  features  of  practice  which  can     ^P~' Jt^g^'j^S^t  p^t  ^ 
action    officers    and    members    and    es-     be  printed  on  a  smg  e  sheet  to  inclose     ?_^f  ^vs  in  Ldem  cMc  life  ^''^"'^^ 
tablishment    of   a    flesh-and-blood    con-     in  a  letter  to  prospective  clients.   Lang-     >"g  pI^;^  no  nt  the  oLden  chanter  was 
tact  between  all  units  of  the  organiza-     don      Pearse      chairman,     reported     a     ^^^^^7^^^'"^  fj  "f^^ef/^^^^^^ 
tion.     Of   the   22,253   members   on    the     schedule   that  bad   been   adjusted   to    a     ^^/„™// ^e  P«aS 
roll  May  15.  27.4.  per  cent  were  in^ar-     simple  basis^w.h^the^purpose  of  sup-     f^^f  ^^l^^f^^^^^ 

Legislation -Dan  W.  Patton,  chair-  Papers  during  the  year.  M  D.  Wil- 
man  of  the  committee  on  legislation,  liams,  president  of  the  Ogden  chap- 
reported    19    states    with    license    laws 


rears,  for  more  than  the  constitutional 
limit  of  90  days.  During  the  year 
more  than  3,100  membei-s  qualified  for 
membership.      Coincident    with    recent 


improved  business  conditions  collections  functioning  reasonably  well  with  but 
have  improved.  Departmental  service  two  or  three  exceptions.  His  recom- 
has   been   crippled  because   of   lack   of    mendation  to  reduce  the  present  asso- 


ciation model  law  to  a  set  of  prin- 
ciples from  which  bills  could  be  writ- 
ten to  fit  local  requirements  was 
adopted. 

Chapter  Functioning 
'Chapter    functioning    from    fourteen 

;,ucc..ws     i,.,,w..     ..     ..^.-^- different   angles    handled   by   as   many 

amendment    was    passed    meeting    this     delegates,  was  the  subject  of  a  helptul 
recommendation.  session  presided  over  by  A.  K.  McDan- 

Chapter   Activities  — The   committee     iels.     Some  of  the  points  made  were  as 
on  chapter  activities,  A.  K.  McDaniels,     follows: 
chairman,  is   organized  with  a  person-         The    principles     of    chapter    success 


funds. 

Practice  —  The  practice  committee, 
headed  by  H.  W.  Clausen,  has  passed  on 
40  cases,  20  during  the  past  year.  It 
acts  as  a  superior  court  but  for  the 
ultimate  machinery  in  corrective  meas- 
ures a  supreme  court  far  removed  from 
engineering     policies     is    needed.      An 


nel  picked  from  the  various  districts 
and  co-operates  with  the  director.  Ad- 
vice and  assistance  in  carrying  on  ac- 
tivities are  given  by  personal  contact. 
The  principles  followed  are  to  give 
evei-y  member  work  to  do  and  to  en- 
courage interest  in  civic  affairs. 

Employment  —  One    in    three    mem- 


bers of  the  association  has  applied  for    matter  to  a  second  or  third  party  for 
positions   during  the  past  year.     Data     censorship  and  impressions." 


concerning  address  changes  showed 
that,  as  an  average,  every  engineer 
changes  his  address  once  in  two  years. 
K.  H.  Talbot,  chairman  of  the  employ- 
ment committee,  recommended  that  $1 


of  the  dues  be  alloted  to  employment     years  of  the  Indianapolis  Chapter  with 
service.      More    than    1,100    men    wei-e     no  constitution  or  by-laws.     Everybody 
placed   by   the   chapters   and    1,629   by 
headquarters.      Several   chapter   repre- 
sentatives   stated    that   not    all   place- 
ments    had     been     reported.       Oregon 

placed  more  than  370  men  but  had  not  responsibility  wherein  eleven  commit- 
reported  to  headquarters.'  By  resolu-  tees  report  on  as  many  subjects  among 
tion  the  board  was  authorized  to  or-  which  are  sewage,  flood  protection, 
ganize  the  employment  service  to  give     street    lighting,    traffic    arteries,    street 


ter,  in  accepting  the  award  outlined 
the  way  in  vv^hich  the  chapter  had  func- 
tioned in  identifying  itself  on  an  equal 
footing  with  the  Rotary,  Kiwanis  and 
similar  organizations.  A  year  ago  an 
engineer  in  Ogden  was  a  mechanic,  to- 
day he  is  known  as  a  technical  man. 
No  committees  in  which  engineering  is 
involved  are  named  without  including 
an  engineer. 

In  conducting  chapter  meetings  "sat- 
isfy the  yearnings  of  individuality," 
said  E.  T.  D.  Meyers,  of  Richmond. 
In  turn  have  every  member  preside  at 
some  meeting  and  urge  him  to  take 
part  at  other  times.  W.  A.  Dungan. 
Chicago,  explained  the  "Safety  Valve" 
. — an  informal  gathering  where  anyone 
may  speak  on  any  subject.  At  Mr. 
Meyers'  suggestion  a  committee  was 
authorized  to  seek  an  audience  with 
the  American  Railway  Engineering  As- 
sociation to  explain  the  aims  and  ef- 
forts of  A.  A.  E.  in  promoting  loyalty 
and  efficiency. 

No  cure  save  removal  from  office  ex- 
ists for  neglectful  non-functioning  of-- 
ficers,  said  L.  K.  Sherman  who  sug- 
gested a  headquarters  receivership 
when  necessary  for  revitalizing  de- 
funct or  inactive  chapters. 

A.  M.  Knowles,  New  York,  sug- 
gested the  fol!o\ving  to  maintain  mem- 

. . ..     ^er   interest:    Blen   should   be   made   to 

is"  responsibre;   official's  "have  no" "'legal    understand  obligations  when  they  join; 
obligations.  more  information  on  work  done  shouia 

Mr.  Boyie  detailed  the  workings  of    be  given  the  membership, 
an    engineer's    program    of    local    civic         In  the  opinion  of  most  of  the  dele- 
gates the  sphere  of  women  in  chapter 
activities    is    not    in    a   women|s    auxil- 
iary but   in   attendance  at  social  func- 
iContinued  on  p.   1015) 


were  set  forth  as  being  human  inter- 
est, combat,  life  and  service.  More 
tangibly,  said  G.  R.  Fansett,  "get  con- 
tact with  other  civic  organizations,  set 
new  members  to  work,  select  broad- 
gage  officials,  ci-ucify  the  man  who  uses 
the  organization  from  selfish  motives 
and  control   publicity  by  referring   all 


On  standard  constitutions  it  was  sug- 
gested that  provision  be  made  for  re- 
moval of  non-functioning  officers. 
W.  S.  Boyle  reported  the  novel  experi- 
ence of  a  successful  operation  for  five 


i 
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Many  Subjects  Considered 
by  Federation  Council 

National  and  International  Problems  of 

Broad  Scope  Claim  Attention 

of  Executive  Board 

In  addition  to  adopting  the  report  of 
its  committee  on  Registration  of  Engi- 
neers, as  reported  elsewhere  in  this 
issue,  the  Executive  Board  of  the  Amer- 
ican Engineering  Council  of  the  Fed- 
erated American  Engineering  Societies 
at  its  recent  Pittsburgh  meeting  dis- 
cussed several  other  matters  of  national 
and  international  scope.  The  employ- 
ment service  now  maintained  by  the 
council  in  New  York  is  to  be  turned 
over  to  the  administration  and  control 
of  the  four  founder  societies,  but  the 
emplojinent  committee  of  the  council 
is  to  continue  its  investigation  as  to 
the  possibility  of  co-ordinating  existing 
and  local  employment  services  with  a 
national  service. 

The  committee  on  Regional  Activ- 
ities reported  progress  toward  a  gen- 
eral plan  for  the  affiliation  of  local  or 
state  organizations  and  recommended 
that  whenever  an  investigation  is  to 
be  conducted  under  the  auspices  of  the 
council  involving  local  investigation  in 
a  community  that  contains  a  society 
affiliated  with  the  federation,  the  serv- 
ices of  that  society  are  to  be  utilized. 

Water  Power  Problems 

Plans  were  announced  proposing 
solutions  for  national  water  power  and 
forestry  problems  and  after  a  long  dis- 
cussion of  the  water-power  problem  the 
board  decided  to  lay  the  entire  question 
before  President  Harding.  This  action, 
it  was  stated,  was  prompted  by  "the 
Federal  Water  Power  Commission's 
lack  of  effective  and  permanent  per- 
sonnel." A  national  movement  toward 
conservation  of  forests  in  which  would 
be  co-ordinated  the  efforts  of  engineers, 
the  U.  S.  Forestry  Service,  the  forest 
services  of  the  states,  universities,  and 
technical  schools,  and  other  groups 
such  as  the  farmers,  the  railroads,  and 
lumberman  is  to  be  in  charge  of  a 
reforestation  committee  of  the  council. 
President  Cooley  of  the  Council  is  to 
confer  with  Will  H.  Hays  with  a  view 
to  enlisting  motion-picture  co-operation 
for  this  movement. 

The  Board  pledged  its  support  to 
President  Harding  in  his  plan  of  gov- 
ernment reorganization,  and  in  the 
event  that  that  plan  is  not  adopted, 
determined  to  press  independently  a 
movement  for  the  establishment  of  a 
Department  of  Public  Works. 

The  council's  committee  on  Work 
Periods  in  Continuous  Industries  re- 
ported progress  in  its  investigation 
into  the  relative  merits  of  three  K-hour 
shifts  and  two  12-hour  shifts.  The 
report  was  referred  to  the  committee 
on  Procedure,  which  will  direct  the 
work  of  preparing  it  for  publication 
an'l  report  at  the  next  meeting  of  the 
board.  It  was  reported  that  progresM 
is  being  made  in  an  investigation  to 
determine  methods  of  converting  stfd 
plants,  as  to  their  engineering  aspects, 
from  two  to  three  shifts.  The  pmrram 
of  Frank  A.  Vanderlip,  the  New  York 
banker,  for  reconstruction  in  Rmop' 
was  brought  before  the  board  and  n 
ferred  to  the  committee  on   Proccdui'-. 

The  board  decided  to  ro-operate  wiHi 
other  agencies  in  finding  a  solution  '  f 
the  national  problem  of  flood  coimu'I 
involving   the   eotablishment   of   a    na- 


The  Engineer  in 
Public  Life 

FRANKLIN  THOMAS 

Following  the  adoption  of  a  charter 
provision  for  a  city-manager  form  of 
government,  Franklin  Thomas,  pro- 
fessor of  civil  engineering  at  the  Cali- 
fornia Institute  of  Technology,  was 
elected  a  member  and  vice-chairman  of 
the  Board  ot  Di- 
rectors of  the  City 
of  Pasadena.  Cal. 
His  public  activities 
also  include  mem- 
bership on  the  City 
Planning  Commis- 
sion, and  this  year 
he  was  chosen  first 
vice-president  o  f 
the  Pasadena 
Chamber  of  Com- 
merce. 

Prof.  Thomas  was 
born  in  Red  Oak, 
Iowa,  in  1885  and  was  graduated  from 
the  University  of  Iowa  in  1908,  after 
w'hich  he  spent  a  year  as  a  graduate 
student  at  McGill  University.  After 
several  years  on  railroad  work,  begin- 
ning on  the  C,  B.  &  Q.,  he  became  con- 
struction foreman  for  E.  A.  Wallberg, 
contractor,  of  Montreal,  on  a  10,000-hp. 
hydro-electric  plant.  For  two  years  he 
sei-ved  as  instructor,  department  of  en- 
gineering, at  the  University  of  Michi- 
gan and  left  that  position  tc»  become 
designer  for  the  Alabama  Power  Co. 
at  Birmingham  on  the  Muscle  Shoals 
development.  He  returned  to  uni- 
versity work  in  191.'?,  becoming  a  pro- 
fessor of  civil  engineering  at  Throop 
Institute,  recently  renamed  the  Cali- 
fornia Institute  of  Technology.  Prof. 
Thomas'  work  has  included  flood  con- 
trol and  hydrographic  investigations. 

tional  hydraulic  laboratory.  Co-opera- 
tion is  to  be  continued  with  the  several 
organizations  interested  in  the  types 
of  'government  contracts  and  a  study 
was  directed  looking  to  a  form  of  uni- 
versal contract  agreement  for  railroad 
construction.  Plans  were  considered 
also  looking  to  the  expansion  of  the 
development    of    electrical    energy. 

It  developed  at  the  board  meeting 
that  committees  are  at  work  on  the 
general  policy  of  affiliation  of  Amer- 
ican engineers  with  the  engineering 
bodies  of  other  nations.  A  movement 
headed  by  Sir  Robert  Hadfield  is  said 
to  be  on  foot  in  London  to  form  a  union 
of  engineers  which  shall  include  all 
English-speaking   petiples. 

Progress  was  reported  as  to  the 
study  of  the  business  cyrje  with  the 
assistance  of  l.'ifl  engineering  groups 
and  in  co-operation  with  the  Depart- 
ment of  Commerce.  The  data  gathered 
in  this  work  are  being  compiled  in 
Washington  where  they  will  be  avail- 
able to  further  the  plans  of  the  Presi- 
dent's rommiltee  on  Unemployment  in 
n  study  of  cyclical  depressions. 

Other  suKiects  considered  by  the 
).i,;ird  were  jurisdictional  awards  in 
l:ilrpr,  jiatent  legislation,  an  internn- 
t  i..r,,ii  engineering  congress,  aerial  re- 
...rih,  I'ngineering  representation  on 
11)1  Civil  Service  Commission,  foreign 
Illations,  and  wasted  in  the  agricul- 
tural industry. 


Apply  for  More  Power 
at  Niagara 

American  Superpower  Corp.  Seeks  Pre- 
liminary   Permit   for   12,000 
Sec.-Ft. 

The  American  Supei-power  Corp.  has 
applied  to  the  Fedei'al  Power  Commis- 
sion for  a  preliminary  permit  cover- 
ing the  use  of  12,000"  sec. -ft.  or  one- 
half  the  additional  diversion  of  water 
in  the  Niagara  river  recommended  by 
the  Board  of  Engineers.  The  applica- 
tion was  filed  with  the  understanding 
that  no  action  be  taken  on  it  until 
the  additional  diversion  may  have  been 
arranged.  It  is  thought  that  the  ap- 
plication was  made  solely  for  legal 
purposes  in  connection  with  the  ex- 
isting controversy  between  the  federal 
government  and  the  state  of  New  York 
in  the  matter  of  the  waterpower  act. 

Construction  Proposed 

The  application  proposes  the  con- 
construction  of  a  transmission  line 
from  Lewiston,  in  Niagara  county,  to 
Yonkers,  where  connection  will  be 
made  with  lines  supplying  New  York 
city.  The  estimated  cost  is  $27,457,- 
000.  The  power  canal  from  La  Salle 
to  Lewiston  is  to  be  made  available 
for  water  transportation  and,  in  addi- 
tion, a  waterway  is  to  be  made  pos- 
sible "from  the  upper  Niagara  river  to 
the  lower  Niagara  river,  the  state  of 
New  York  having  granted  this  route 
to  applicant  in  order  that  private  in- 
terests might  be  induced  to  accomplish 
the  construction  of  a  ship  canal  on  the 
American  side  around  Niagara  F'alb, 
for  which  both  the  state  and  federal 
governments  have  made  frequent  sur- 
veys, but  without  undertaking  such 
project." 

The  applicant  estimates  that  $34,- 
188,000  w-ill  be  required  for  the  con 
struction  of  the  works  necessary  for 
the  generation  of  450,000  hp.,  under  a 
head  of  30]  ft.  at  88  per  cent  efficiency. 
The  power  house  would  be  equipped 
with  nine  units  of  50,000  hp.  each,  to 
be  stepped  up  to  1 10,000  volts  for  local 
distribution  and  to  220,000  volts  for 
transmission  to  New  York.  The  power 
taken  from  the  line  at  intermediate 
points  would  be  stepped  down  to  the 
required  voltage.  The  transmission 
line  to  New  York  would  consist  of 
four  circuits,  each  capable  of  carrying 
75,000  kilowatts  at  220,000  volts,  three- 
phase  at  60  cycles.  There  would  be 
two  independent  lines  on  a  right-of-way 
3.50  ft  wide. 


Publications  on  Subways  and 
Enj^inecrs  in  War  Available 

There  is  still  available  for  distribu- 
tion a  limite<l  supply  of  the  following 
publications  noted  in  this  journal 
March  9,  (i.  920;  "American  Engineers 
Behind  the  Battle  Lines  in  France"  (98 
pages,  9x12  in.)  a  collection  of  articles 
by  Ktifiitirrriiir/  ,Vric«-A?r corrf's  corre- 
spondent with  the  A.  R.  F.  during  the 
war;  and  "Building  Subways  in  New 
York,"  (78  pnge.s,  9  x  12  in.)  a  series  of 
articles  by  Fred  I^avi.n. 

Both  publiiations  are  illustrated  and 
are  bound  in  stifT-board  covers  with 
clofh  back.  They  will  he  mailed  to 
Enf/iiircriiif/  NfirK-Rernrrl  readers  on 
receipt  of  2.1  cents  per  copy  fo  cover 
nostnire  and  handling  rhnrgey 
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Ferris  Wheel  Blown  Down; 
Seven  Passengers  Killed 

Squall  of  90  to  100  Miles  Velocity  Over- 
turns Supporting  Tower 

A  violent  squall  on  the  afternoon  of 
June  11  blew  down  a  small  Ferris 
wheel  at  Clason  Point  Park,  New  York 
City.  The  sixteen  cars  of  the  wheel 
were  filled  with  passengers,  some  60  or 
70  in  all,  and  seven  of  these  were  killed 
or  fatally  injured.  The  accident  was 
caused  by  the  overturning  of  the  lee- 
ward trunnion-support  tower  by  the 
wind  pressure;  the  wheel  itself  shows 
no  indication  of  failure  and  was  only 
little  distorted  in  the  fall. 

Extensive  destruction  was  wrought 
by  the  same  squall  at  other  points 
along  Long  Island  Sound,  in  upper  New 
York  City  and  in  northeastern  New 
Jersey.  Throughout  the  general  storm 
area,  extending  over  the  eastern  part 
of  New  York  State  and  New  England, 
squalls  and  gales  with  intense  rainfall 
occurred  at  many  points;  trees  and 
buildings  were  blown  down  and  local 
floods  occurred. 


Dearing  block  and  cap  were  still  in  place, 
while  the  east  tower  was  down  to  the 
east,  to  which  side  the  wheel  had  also 
been  blown.  In  the  view  herewith, 
looking  southwest,  the  near  edge  is  the 
top  of  the  wheel,  while  the  far  or 
higher  edge  was  the  lower  side  before 
the  wheel  was  blown  down;  the  shaft 
end  showing  at  the  level  of  the  roof  of 
the  house-boat  was  the  west  end,  seated 
in  the  bearing  on  the  undisturbed  west 
tower  in  the  background. 

According  to  P.  J.  Reville,  superin- 
tendent of  buildings  for  Bronx  Borough, 
New  York  City,  who  has  jurisdiction 
over  the  Clason  Point  region,  the  wheel 
was  inspected  a  month  ago,  as  part  of 
his  bureau's  regular  spring  inspection 
of  amusement  structures.  It  was  re- 
ported in  good  condition.  Examination 
since  the  failure  has  not  shown  specific 
defects  and  the  broken  sticks  of  the 
overturned  east  tower  are  not  decayed, 
he  states;  some  of  the  concrete  anchor 
blocks  are  lifted  and  tilted,  however, 
including  the  pier  under  the  back  leg 
of  the  surviving  west  tower. 

Estimates  of  the  overturning  forces, 


Am.  Soc.  C.  E.  Casts  First  Ballot 
for  Official  Nominees 

The  first  ballot  for  oflicial  nominees 
of  the  Am.  Soc.  C.  E.  was  canvassed 
June  1.  Eliminating  those  who  re- 
ceived less  than  5  per  cent  of  the  votes 
cast,  under  the  constitution  of  the  so- 
ciety, the  following  are  eligible  for 
consideration  in  the  second  ballot  which 
will  be  canvassed  Aug.  15.  The  vote 
received  by  each  candidate  in  the  first 
ballot  is  noted  after  his  name. 

For  president:  C.  F.  Loweth,  1,423; 
John  F.  Coleman,  294;  Andrew  M.  Hunt, 
258. 

For  vice-president.  Zone  2:  George  S. 
Davison,  322;  R.  Khuen,  Jr.,  93;  S.  T. 
Wagner,  58;  John  F.  Coleman,  54;  C.  P. 
Fortney,  49;  W.  M.  Gardner,  49;  L.  L. 
Hidinger,   44. 

For  vice-president.  Zone  3:  Anson 
Marston,  402;  Charles  H.  Paul,  51. 

For  director,  District  3:  G.  G. 
Honness,  28;  Glenn  D.  Holmes,  23; 
Charles  A.  Poole,  21;  Bruce  L.  Gushing, 
17. 

For  director,  District  5:  E.  B.  Whit- 
man, 75;  H.  K.  Bishop,  13. 

For  director,  District  7:  George  H. 
Fenkell,   162. 

For  director.  District  8:  A.  S.  Bald- 
win, 159. 

For  director.  District  9:  R.  N.  Begien, 
73;  James  Moreland  Johnson,  19; 
Charles   H.  Paul,   7. 

For  director,  Districi  12:  J.  C.  Rals- 
ton, 49;  George  C.  Mason,  40;  Eugene 
Carroll,   17. 


WRECKED  CLASON   POINT  FERRIS   WHEEL;   LOOKI.Xt 


lUTlIWKST 


The  Clason  Point  wheel,  built  in  1910, 
was  a  combination  steel  and  wood 
wheel  of  63-ft.  diameter  journaled  on  a 
6-in.  steel  shaft  in  bearing  blocks  bolted 
on  pyramidal  wooden  towers  about  40  ft. 
high.  The  plans  for  the  structure  were 
drawn  by  L.  F.  J.  Weiher  and  A.  L.  B. 
Evrolas,  ai'chitects,  New  York  City. 
The  wheel  consisted  of  two  side  frames 
about  7  ft  apart  connected  by  the  center 
shaft  and  the  shafts  from  which  the 
cars  were  hung.  Each  comprised  a 
segmental  rim  built  up  of  4  x  83-in. 
sticks  sawed  to  the  circle  and  spliced 
with  steel  plates,  16  spokes  of  3  x  2i  x 
A  tees,  two  intermediate  rings  of  li- 
in.  tees,  and  thin  diagonal  sway  rods  in 
the  transverse  plane  of  each  spoke. 
Each  of  the  two  towers,  which  were  12 
ft.  apart,  was  bui'.t  of  a  three-post  inner 
frame  having  a  10  x  12  plumb  post  and 
8x8  batter  posts  reaching  out  19  ft., 
and  an  8  x  8  back-leg  with  about  the 
same  reach,  all  resting  on  10  x  12  sills 
and  anchored  to  small  concrete  piers 
under  the  main  posts. 

After  the  wrecking  of  the  wheel  it 
was  found  that  the  west  or  landward 
tower  was  undisturbed  and  its  trunnion 


based  on  a  25-lb.  wind  pressure  in  the 
squall  and  an  exposed  area  of  600  lu 
800  sq.ft.,  indicate  an  overturning 
moment  at  the  base  of  the  leeward 
tower  sufficient  to  produce  a  compres- 
sion of  about  40,000  lb.  in  the  back-leg 
and  a  corresponding  tension  in  the  front 
leg.  The  sufficiency  of  the  structure 
to  resist  high  wind  pressure  is  under 
investigation. 

Wind  \elocities  ranging  from  60  to 
100  m.p.h.  are  reported  for  the  squall. 
The  New  York  station  of  the  U.  S. 
Weatner  Bureau  recorded  a  maximum 
5-min.  movement  of  75  m.p.h.,  and  the 
observatory  in  Central  Park,  about 
6  mi.  farther  north  and  at  much  lower 
height  above  ground,  42  m.p.h.  At 
Mount  Vernon,  Dr.  J.  W.  Redway,  co- 
operative observer  of  the  Weather  Bu- 
reau, recorded  a  5-min.  movement  of 
70  m.p.h.,  but  estimates  the  maximum  at 
90  m.p.h.  or  naore,  corresponding  to  a 
pressure  of  about  30  lb.  per  sq.  ft.  At 
his  station  an  abrupt  jump  of  the  bar- 
ometer occurred  during  the  squall, 
amounting  to  1-5  in.  within  half  a  min- 
ute or  less. 


Expect  Further  Railroad  Wage  Cut 

News  dispatches  from  Chicago  fore- 
shadow further  railroad  wage  reduc- 
tions by  the  Railroad  Labor  Board 
amounting  to  $40,000,000  and  affecting 
355,000  additional  railway  employees. 
These  will  include  clerks,  signal  men, 
marine  employees,  coal  passers,  oilers, 
water  tankers,  freight  handlers,  and 
other  common  labor  included  in  the 
station  employee   group. 


Carpenters  Barred  by  Building 
Unions  Despite  Gompers'  Plea 

The  Building  Trades  Department  of 
the  American  Federation  of  Labor  has 
rejected  a  proposal  by  Samuel  Gompers 
tha/t  steps  be  taken  to  reunite  the 
Brotherhood  of  Carpenters  and  Joiners 
with  the  other  building  trades  unions 
in  the  department.  The  building  trades 
convention  endorsed  the  National  Board 
for  Jurisdictional  Awards  which  -was  re- 
sponsible for  the  decision  against  the 
carpenters  that  led  to  their  withdrawal 
from  the  department  a  year  ago. 

A.G.C.  to  Issue  $400,000 
5  Per  Cent  Certificates 

In  order  to  insure  the  carrying  for- 
ward of  its  program  of  development, 
the  executive  board  of  the  .Associated 
General  Contractors  of  Amer'ca  has 
authorized  the  issuance  of  $400,000 
worth  of  5  per  cent  interest  bearing 
certificates,  interest  being  payable 
semi-annually — June  1  and  December 
1.  The  certificates  are  to  be  retired 
within  five  years,  will  be  issued  in  de- 
nominations of  $100  and  $500  and  will 
constitute  a  prior  lien  on  the  dues  and 
assets  of  the  A.G.C.  The  sale  of 
certificates  will  be  handled  by  the  e.x- 
ecutive  board,  advisory  boa^-d  and  presi- 
dent's council  of  the  A.G.C. 


June  15,  1922 
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A.  A.  E.  Convention 

{Concluded  from  p.  1012) 

tions  and  outings.  An  understanding 
of  the  organization  by  the  women  pro- 
motes attendance,  it  was  found. 

The  incoming  president,  A.  N.  John- 
son, summed  up  the  aims  of  the  organ- 
ization as  follows: 

"Until  the  formation  of  the  A.  A.  E., 
the  engineering  profession  as  a  whole 
was  represented  by  no  single  organ- 
ization, the  welfare  of  the  individual 
was  a  matter  for  individual  concern, 
the  engineer's  responsibility  to  his  pro- 
fession was  unstressed,  that  of  his  pro- 
fession to  the  public  welfare  unreal- 
ized. To  supply  these  fundamental 
needs  has  been,  and  will  continue  to  be, 
the  motive  that  actuates  the  associa- 
tion. 


New  President  of  A.  A.  E. 


A.  N.  JOHNSON 


"Never  before  has  the  association 
been  confronted  with  a  greater  oppor- 
tunity to  render  service.  Each  mem- 
ber must  be  imbued  with  the  spirit  of 
service  to  his  fellows  and  to  his  com- 
munity, for  in  no  other  way  can  the 
individual  benefit  by  the  association, 
or  the  association  be  of  benefit  to  the 
profession." 

Because  of  the  singleness  of  purpose 
of  cmploymont  between  A.  A.  E.  and 
the  Federated  American  Engineering 
Societies  there  should  be  little  difficulty 
in  working  out  a  plan  of  mutual  bene- 
fit, asserted  Mr.  Johnson.  Both  co- 
operation in  university  extension  work 
and  the  promotion  of  public  undertak- 
ings A.  A.  E.  is  peculiarly  well  organ- 
ized to  foster  is  his  belief.  "It  must  be 
the  constant  endeavor  on  the  part  of 
those  charged  with  the  guidance  of  the 
policies  of  the  association,"  he  con- 
tinued, "to  let  no  opportunity  escape 
to  join  in  every  effort  that  makes  for 
the  greater  usefulness  or  our*  profes- 
sion. The  day  of  petty  jealousies  h.Ti 
passed.  I^et  us  keep  ever  before  w. 
our  ideals,  to  make  the  engins  :r  of 
greater  worth  to  himself  and  hi^  prn. 
fession  that  we  may  make  itg  contri^'i- 
tion  towards  the  common  good  •'  ■■ 
greatest  of  all  professions." 


Professor  Rockwell,  of  Tufts,  To 
Be  Rutgers  Engineering  Dean 

After  almost  twenty  years  connec- 
tion with  the  faculty  of  the  engineering 
school  of  Tufts  College.  Mass.,  Prof. 
Edward  H.  Rockwell  will  leave  in  June 
to  accept  the  position  of  dean  of  enp"!- 
neering  at  Rutgers  College,  New  Bruns- 
wick, N.  J.  During  the  past  four  years 
Prof.  Rockwell  has  been  head  of  the 
department  of  civil  and  structural  engi- 
neering at  Tufts. 

Professor  Rockwell  was  graduated 
from  Worcester  Polytechnic  Institute 
in  1890  with  the  degree  of  B.S..  receiv- 
ing a  degree  of  C.E.  from  that  institu- 
tion last  year.  For  twelve  years  prior 
to  his  going  to  Tufts,  he  was  engaged 
in  practice  of  civil  engineering  in  Chi- 
casro,  Worcester  and  Boston.  Besides 
his  professional  duties,  he  has  acted  as 
consulting  engineer  on  state,  county 
and  private  work.  He  was  elected  in- 
structor of  civil  engineering  at  Tufts 
in  1902,  assistant  professor  in  1903  and 
professor  of  structural  engineering  in 
lf06.  In  1918,  he  was  placed  in  charge 
of  both  the  civil  and  structural  engi- 
neering departments. 

He  is  a  member  and  past  president 
of  the  Boston  Chapter  of  the  American 
Association  of  Engineers,  a  member  of 
the  council  of  the  Society  for  the  Pro- 
motion of  Engineering  Education,  a 
member  of  the  American  Society  of 
Civil  Engineers,  of  the  American  Asso- 
ciation of  University  Professors  and 
of  the  Council  of  the  Affiliated  Techni- 
cal Societies  of  Boston. 

Increasing  interest  in  engineering  at 
Rutgers  has  caused  that  college  to  call 
upon  Professor  Rockwell  to  carry  for- 
ward its  plans. 


Would  Investigate  Diversion  of 
Lake  Michigan  Water 

{Washington  Corrrspondcnce) 

An  exhaustive  investigation  of  the 
whole  question  of  the  diversion  of 
water  from  Lake  Michigan  was  assured, 
it  is  believed,  when  the  Committee  on 
Rivers  and  Harbors  reported  favorably 
on  May  23  on  the  resolution  requesting 
the  Secretary  of  War  to  furnish  facts 
as  to  the  effect  of  the  diversion  upon 
the  depths  of  the  harbors  and  channels 
of  the  Great  Lakes  and  as  to  the  dam- 
age that  will  result  by  the  discharge  of 
the  waters,  after  they  have  been  pol- 
luted by  the  sewage  of  Chicago,  through 
the  Illinois  River.  The  committee  calls 
the  attention  of  the  House  to  the  fact 
that  the  channel  of  the  Illinois  River 
is  insufficient  to  receive  the  volume  of 
water  which  it  is  proposed  to  pass 
through  it  Information  is  requested 
also  as  to  the  effect  of  the  project  upon 
the  lands  adjacent  to  the  Illinois  River 
and  the  health  of  the  people  living 
near  that  stream. 


Vote  Money  for  Chicago  Bridges 

Bond  issues  of  $3,400,000  for  bridges 
and  viaducts  and  $2,00f),000  for  ex- 
tension of  the  street  lighting  system 
were  approved  by  the  voters  o^  Chi- 
cago on  .lune  5.  The  bridge  bonds  arc 
mainly  for  the  completion  of  the  Mad- 
I  'ti  ,'^t.  bridge  and  Roosevelt  Road 
t  ri'Iirn    and    viaduct.      Work    on    these 

'nir'ures  hag  been  stopped  for  some 
t Die  owing  to  lark  of  fund?.  leaving 
!h(  m   in   such   condition  as  to  obstruct 

•  nd   inconvenience  traffic  seriously. 


Congress  Approves  3-Year 
Federal  Road  Program 

Annual    Appropriations    of    $50,000,000 

Provided — Creation  of  Deficit 

is   Authorized 

( Washington  Correspondence) 

State  highway  officials  and  all  others 
directly  interested  in  highway  con- 
struction seem  to  be  pleased  with  the 
highway  legislation  which  now  has 
been  approved  by  each  House  of  Con- 
gress. The  fact  that  the  conferees  pro- 
vided for  a  three-vear  program  car- 
rying $50,000,000  annually,  increased 
the  maximum  of  federal  cont;.-ibution, 
and  gave  the  Secretary  of  Agriculture 
the  right  to  make  contracts  prior  to 
the  actual  appropriation  of  next  year's 
frnds,  more  than  offsets  the  reduction 
of  ?15,000,000  in  the  appropriation  for 
the  next  fiscal  yeai*. 

There  is  some  fear  that  a  maximum 
of  $16,250  per  mile  for  the  federal 
contribution  will  discourage  the  con- 
struction of  certain  roads  particularly 
in  mountainous  or  swampy  sections 
where  construction  is  difficult.  With 
the  increasing  need  for  wider  and 
thicker  surfacing,  the  opinion  of  most 
federal  and  state  highway  officials  is 
that  the  maximum  should  be  raised  in- 
stead of  lowered. 

There  are  14  states  that  wll  have 
used  up  their  federal-aid  allotments  at 
varying  times  during  the  course  of  the 
fiscal  year  beginning  July  1.  To  meet 
that  situation  without  the  actual  ap- 
propriation of  funds  the  conferees  es- 
tablished a  prece<lent  by  authorizing 
the  Secretary  of  Agriculture  to  create 
a  deficit  by  obligating  the  federal  gov- 
ernment to  meet  payments  on  roaJ 
contracts  when  the  money  is  available. 
Under  this  arrangement,"  the  $50,000,- 
000  authorized  for  the  fiscal  year  be- 
ginning July  1,  will  not  have  to  be 
appropriated  until  near  the  close  of 
that  year. 

Authorizes  Barge  Line  Between 
S(.  Louis  and  New  Orleans 

After  a  thorough  study  of  the  situ- 
ation, the  Secretary  of  War  has  author- 
ized Edward  F.  Goltra,  of  St.  Louis,  to 
operate  a  barge  line  between  St.  Louis 
and  New  Orleans  on  the  Mississippi 
River.  For  several  years  the  Govern- 
ment has  been  conducing  an  expcrinicni 
in  transportation  on  the  Mississippi  and 
Warrior  Rivers.  The  .Seeret,iry  of  War 
is  anxious  that  nothing  interfere  with 
the  working  out  of  that  experiment,  but 
finally  gave  the  necessary  permission  to 
Mr.  Goltra  in  the  belief  that  there  is 
ample  tonnage  to  support  both  lines. 


Chevalier  Promoted  (o  Colonel 
in  Engineer  Re.serve 

Willard  T.  Chevalier,  who  served  with 
the  Ilth  Engineers  in  France  durinij 
the  World  War,  with  rank  of  captain, 
major  and  lieutenant-colonel,  has  been 
commissioned  colonel  in  the  Officers 
Reserve  C-orps.  Col.  Chevalier,  who 
joined  the  staff  of  Ettpuiceriyiff  NrivK- 
Rncnrti  as  assoriatc  editor  early  this 
year,  becomes  commanding  offVcer  of 
the  .TiSrd  Reserve  Engineers,  succeed- 
ing Col.  William  Barclay  P.irsons,  pro- 
moted to  the  position  of  deputy  chief 
engineer  of  G.  H.  Q.  Engineer  Head- 
quarters. 
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New  Engineering  Building  for 
Michigan  Students 

The  Michigan  Alumnus  announces 
that  plans  have  been  approved  and  con- 
tracts prepared  for  the  new  engineer- 
ing shops  and  laboratory  for  the  Uni- 
versity of  Michigan.  This  building, 
for  which  approximately  $750,000  has 
been  appropriated,  will  be  approxi- 
mately 190  .X  223  ft. 

The  building  was  designed  by  Smith, 
Hinchman  &  Grylls,  Detroit  architects. 

Plan  New  Series  of  Road  Tests 
at  Pittsburg,  Cal. 

The  California  Highway  Commis- 
sion, jointly  with  the  U.  S.  Bureau  of 
Public  Roads,  and  with  the  co-opera- 
tion of  the  Columbia  Steel  Co.  in  the 
use  of  its  property,  is  to  continue  to 
completion  the  Pittsburg  highway  tests 
started  last  spring  by  the  company  to 
investigate  the  strength  of  different 
types  of  concrete  highways,  with  par- 
ticular reference  to  the  effect  of  rein- 
forcing steel.  At  the  conclusion  of  the 
tests  already  instituted,  the  commis- 
sion and  the  federal  bureau  expect  to 
start  an  entirely  new  series  of  tests  on 
the  same  ground,  which  has  been  of- 
fered for  the  purpose  by  the  steel  com- 
pany.   

Brick  Used  for  First  Time  on 
State  Highway  in  Indiana 

Contract  for  the  construction  of  the 
first  brick  road  in  Indiana  to  be  built 
under  the  direction  of  the  state  high- 
way department  was  recently  let  at  a 
cost  of  $219,916.78.  Indiana  was  one 
of  the  last  states  in  the  union  to  estab- 
lish a  highway  department,  and  while 
many  miles  of  brick  roads  have  been 
constructed  in  the  past  by  the  various 
counties,  the  contract  just  let  is  the  first 
action  of  this  kind  by  the  state. 

The  section  to  be  paved  with  brick 
is  6.897  miles  long  and  extends  from 
Putnamville  to  a  point  IJ  miles  east 
of  Mt.  Meridian.  It  is  a  part  of  the 
old  National  Road  which  runs  entirely 
across  the  state,  and  is  the  principal 
traffic  route  between  Indianapolis  and 
Terre  Haute. 

Decision  of  the  state  highway  depart- 
ment to  use  vitrified  brick  on  this  road 
is  in  accordance  with  the  recent  an- 
nouncement by  Gov.  W.  T.  McCray  that 
brick  roads  would  be  included  in  this 
year's  program.  The  bid  for  brick  is 
$111,916.78  more  than  the  low  bid  for 
concrete  on  this  section.  The  design 
calls  for  a  5-in.  concrete  base,  3-in. 
vertical-fiber  brick  and  asphalt  filler. 
The  work  will  be  done  by  the  Carpenter 
Construction  Co.,  of  Terre  Haute. 


Engineering  Societies 


Civil  Service  Examinations 

UNITED  STATES 

For  the  United  States  civil  service 
exatninations  listed  below  apply  to  the 
United  States  Civil  Service  Commis- 
sion, Washiyigton,  D.  C,  or  to  any  local 
office  of  the  Civil  Service  Commission. 

Vacancies  in  the  Bureau  of  Public 
Roads. 

Junior  Civil  Engineer,  $1,200  a  year. 

Junior  Highway  Bridge  Engineer, 
$1,200  to  $1,600  a  year. 

Examination  June  21. 

Highway  Bridge  Engineer,  $1,800  to 
$2,100. 

Applications  to  close  June  27. 


Calendar 


Annual  Meetings 


AMERICAN  SOCIETY  OF  CIVIL, 
ENGINEERS.  New  York  ;  Annual 
Convention,  Portsmouth,  N.  H., 
June   21-22. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCA- 
TION, University  of  Pittsburgh  ; 
.\nnual  Convention.  University  o£ 
Illinois,    June    20-23. 

.VMERICAN  SOCIETY  FOR  TEST- 
ING M.-^TERIALS,  Philadelphia  ; 
Annual  Meeting,  Atlantic  City, 
N.  J.,  June   26-30. 

NEW  ENGLAND  WATER  WORKS 
ASSOCIATION.  Boston  ;  Annual 
Convention,  New  Bedford,  Mass., 
Sept.   12-lG. 


The  Seattle  branches  of  the  American 
Society  of  Civil  Engineers  and  the 
American  Association  of  Engineers 
listened  recently  to  a  discussion  upon 
scientific  methods  of  making  concrete 
delivered  by  Prof.  Durf  A.  Abrams 
of  the  Lewis  Institute,  Chicago.  Prof. 
Abrams  is  making  a  tour  of  the  west- 
ern states. 


Personal  Notes 


John  R.  Van  Sickle,  for 
the  past  five  years  associate  professor 
of  civil  engineering  at  the  Mississippi 
Agriculture  and  Mechanical  College, 
resigned  June  1  to  take  up  work  as  de- 
signer for  the  Virginia  Bridge  &  Iron 
Co.,  Roanoke,  Va. 

Robert  S.  Parsons,  since 
1920  general  manager  of  the  Erie  R.R., 
has  been  elected  vice-president  in 
charge  of  operations  of  that  company. 

L.  D.  B  L  A  u  V  E  L  T,  consulting  en- 
gineer, Denver,  Col.,  has  been  ap- 
pointed chief  engineer  of  the  Moffat 
Tunnel  Commission  which  is  to  carry 
out  the"  public  project  for  a  six-mile 
railway  tunnel  in  Colorado,  as  described 
in  Engineering  Neivs-Record  of  May 
18,  p.  836. 

C.  M.  Hathaway,  district 
engineer  of  the  Illinois  State  Division 
of  Highways,  has  been  appointed  engi- 
neer of  construction  to  succeed  B.  H. 
Piepmeier,  resigned  to  become  state 
highway  engineer  of  Missouri. 

P.  S.  Altman  has  been  ap- 
pointed district  engineer  for  the  Port- 
land Cement  Association  with  head- 
quarters at  Minneapolis,  Minn.  Mr. 
Altman  has  been  with  the  Portland 
Cement  Association  as  engineer  of  the 
Kansas  territory  since  his  return  from 
France  where  he  served  as  captain  in 
the  23rd  Engineers.  Before  the  war 
Mr.  Altman  was  city  engineer  of 
Atchison,  Kansas. 

E.  R.  S  H  E  p  A  R  D,  who  has  been 
prominently  connected  with  the  elec- 
trolysis work  of  the  U.  S.   Bureau  of 


Standards,  has  resigned  to  continue  the 
same  line  of  work  independently  at 
Washington,  D.  C. 

Charles  Enzian  has  opened 
a  consulting  engineering  office  in  Phila- 
delphia where  he  will  engage  in  general 
consulting  engineering  practice,  special- 
izing in  examinations,  analyses  and 
reports  of  undeveloped  and  developed 
coal  properties  for  operating  companies, 
financiers  and  land  owners. 

Francis  A.  Dever,  assist- 
ant engineer  for  the  Duluth,  Missabe  & 
Northern  R.R.,  has  been  awarded  the 
Strathcona  Memorial  Fellowship  in 
transportation  at  Yale  University  for 
the  next  academic  year.  Mr.  Dever 
was  graduated  from  the  college  of  engi- 
neering and  architecture  University  of 
Minnesota,  in  1920. 

Prof.  Jacob  0.  Jones,  who 
has  been  associate  professor  in  the  de- 
partment of  mechanics  at  the  Univer- 
sity of  Kansas,  has  accepted  the 
position  of  associate  professor  of  hy- 
draulics in  the  college  of  engineering 
and  architecture  of  the  University  of 
Minnesota.  In  addition  to  regular  in- 
struction work,  Prof.  Jones  will  devote 
special  attention  to  research  and 
laboratory  investigations  in  experi- 
mental hydraulics. 

W.  R.  Kettenring,  office  engi- 
neer of  the  Chicago  &  Northwestern 
Ry.,  has  been  appointed  auditor  of  capi- 
tal expenditures  to  succeed  the  late  A. 
S.  Morris.  Mr.  Kettenring  is  a  gradu- 
ate of  Cornell  College,  Iowa,  and  has 
been  in  the  engineering  department  of 
the  C.  &  N.  W.  Ry.  since  1902. 

Stanley  H.  Wright,  who 
has  been  associated  for  a  number  of 
years  with  J.  W.  Ledoux,  consulting 
engineer,  Philadelphia,  has  joined  the 
engineering  staff  of  the  Gilbert  C. 
White  Co.,  consulting  engineers,  Dur- 
ham, N.  C.  Mr.  Wright  will  be  engaged 
in  the  design  and  construction  of  water- 
works and  his  headquarters  vdll  be  at 
Hendersonville,  N.  C. 

Prof.  Arthur  J.  Wood, 
until  recently  professor  of  railway 
mechanical  engineering,  Pennsylvania 
State  College,  has  been  appointed  head 
of  the  department  of  mechanical  engi- 
neering to  succeed  Prof.  E.  A.  Fessen- 
den  who  has  gone  to  Rensselaer  Poly- 
technic Institute.  Prof.  Wood  has  been 
in  the  department  of  mechanical  engi- 
neering in  the  Pennsylvania  State  Col- 
lege since  1904.  Recently  he  has  had 
direct  charge  of  the  engineering  experi- 
ment station. 

Henry  P.  Campbell,  senior 
assistant  city  engineer  of  Indianapolis, 
resigned  recently  to  enter  a  private 
engineering  firm.  He  was  appointed 
at  the  beginning  of  the  present  city  ad- 
ministration. In  addition  to  his  work 
as  assistant  to  John  L.  Elliott,  city 
engineer,  he  also  was  in  charge  of 
track-elevation  work.  The  board  of 
public  works  accepted  the  resignation, 
which  became  effective  June  10, 
and  named  Melnott  N.  Beebe, 
street  engineer,  to  fill  the  place, 
at  the  same  time  promoting  Wil- 
liam Lacey,  an  assistant  engineer, 
to  the  position  of  street  engineer.  Both 
Mr.  Beebe  and  Mr.  Lacey  have  been  in 
the  department  for  several  years.  Mr. 
Lacey's  old  place  will  not  be  filled  at 
the  present  time. 


1 

i 


June  15,  1922 


ENGINEERING     N  E  W  S - R  E  C  0  R  D 


1017 


f 


C.  G.  Trowbridge,  former  city 
engineer  of  Decatur,  Ga.,  has  resigned 
to  engage  in  engineering  work  with  a 
local  investment  company. 


Business  Notes 


Horace  M.  Bringhurst, 
former  sales  engineer  for  the  General 
Iron  Works  Cc  ,  Cincinnati,  Ohio,  has 
been  made  sales  engineer  in  the  Kan- 
sas City  office  of  the  Paul  J.  Kalman 
Co.,  Inc.,  Chicago,  111.,  fabricators  of 
reinforcing  steel. 

The  Marck  Engineering 
&  C  0  .v  tr  AC  T  I  n'g  Company, 
an  organization  which  has  for  the  past 
three  years  been  operating  in  the  West 
Indies  with  offices  at  Santo  Domingo, 
has  opened  offices  in  Brooklyn,  N.  Y. 
The  company  expects  to  facilitate 
movement  of  American  materials  and 
machinery  for  work  in  Latin  America 
through  the  addition  of  its  Brooklyn 
office. 

John  M.  Bailey,  who  for  more 
than  twenty  years  has  been  secretary 
of  the  Pittsburgh  Testing  Laboratory, 
has  been  elected  vice-president  and  sec- 
retary of  the  .Standard  Inspection  Co., 
a  building-inspection  organization  with 
offices  in  Pittsburgh.  Previous  to  his 
association  with  the  Pittsburgh  Testing 
Laboratory  Mr.  Bailey  was  with  the 
Burden  Iron  Works,  Trov,  N.  Y.,  and 
the  Portland  Rolling  Mill  Co.,  Port- 
land, Me. 

The  Air  Reduction  Sales 
Co.,  handling  welding  and  cutting 
apparatus  and  supplies,  announces  the 
following  change  in  personnel:  A.  R. 
Ludlow,  former  vice-president  in 
charge  of  sales,  is  now  first  vice-presi- 
dent; M.  W.  Randall,  former  secretary, 
is  vice-president  and  secretary;  Her- 
man Van  Fleet,  former  chief  engineer, 
is  now  vice-president  and  operating 
manager;  Dr.  F.  J.  Metzger  is  vice- 
president  in  charge  of  research  and 
development. 

Thoma.s  B.  Hudson  has  re- 
signed his  position  with  the  Whiting- 
Turner  Construction  Co.,  Baltimore, 
.Md.,  and  has  opened  offices  In  Balti- 
more and  Washington,  where  he  will 
represent  the  McFarland- Meade  Co.  of 
Philadelphia,  manufacturers  of  steel 
sash,  fireproof  doors  and  windows,  or- 
namental steel  stairs  and  sheet-metal 
products. 

J  .  M  .  K  R  Y  L  ,  president  of  the 
Kryl  Bridge  and  Crane  Works,  Chicago, 
and  W.  H.  Eichelman,  until  recently 
chief  engineer  of  the  Hamlcr  Boiler  & 
Tank  Co.,  have  establl.shed  a  partner- 
ship for  the  fabrication  of  steel.  Tho 
location  of  the  new  firm  is  Chicago. 

The  New  Jersey  Concrete 
Products  Corp.,  announces  the 
acquinition  of  the  factory  of  the  Pre- 
Cagt  Concrete  Co.  near  Dover,  N.  J., 
and  the  extension  of  its  own  facilities 
to  supply  in  addition  to  pre-cast  ?<trur- 
tural  concrete  and  ornamental  stone. 
other  concrete  products  such  as  build 
in(t  tile,  face  and  common  brick,  c''^' 
The  factory  of  the  corporation  i-  in 
Dover,  N.  .J.,  and  its  executive  office  in 
New  York  City. 


John    F.    Schurch    has  been     road  work,  the  crusher  openings  rang 


elected  a  vice-president  of  Manning, 
Maxwell  &  Moore,  Inc.,  and  has  taken 
charge  of  the  company's  western  sales. 
His  headquarters  will  be  in  the  com- 
pany's Chicago  office.  Mr.  Schurch 
was  graduated  from  the  University  of 
l\Iinnesota  in  1893  and  since  his  gradu- 
ation has  held  successive  positions  with 
the  Minneapolis,  St.  Paul  &  Sault  Ste 
Marie  R.R.,  the  Railway  Materials  Co. 
of  Chicago,  and  with  the  T.  H.  Syming- 
ton Co.  as  vice-president. 


Obituary 


Charles  A.  Willard,  building 
contractor,  died  at  his  home  in  Long 
Beach,  Cal.,  May  2,  age  62  years. 

P.  H.  Connolly,  city  engineer 
of  Racine,  Wis.,  died  at  his  home  in 
that  city  recently.  Mr.  Connolly  was 
a  graduate  of  the  University  of  Wis- 
consin and  a  member  of  the  Engineer- 
ing Society  of  Wisconsin,  the  Western 
Society  of  Engineers,  and  the  Ameri- 
can Society  for  Municipal  Improve- 
ment. 

Alvin  E.  Gravelle,  civil 
engineer,  Los  Angeles,  Cal.,  died  April 
28.  As  engineer  with  the  Wisconsin 
Bridge  &  Iron  Co.  about  1900  he  de- 
signed the  fixed-trunnion  bascule  bridge 
over  the  Milwaukee  River  at  Grand 
Ave.,  Milwaukee,  Wis.  (Engineering 
News,  July  3  and  31,  1902,  pp.  19  and 
81).  Later  he  was  associated  with 
John  Geist,  consulting  engineer,  at  Mil- 
waukee, in  the  design  of  the  Broadway 
bascule  bridge  over  the  same  river.  He 
then  went  to  the  American  Bridge  Co., 
leaving  a  few  years  later  to  become 
assistant  bridge  engineer  at  Cleveland, 
Ohio. 

Col.  Ricard  O'Sullivan 
Burke,  for  many  years  engineer  of 
harbor  work  for  the  city  of  Chicago, 
died  May  11  at  the  age  of  84.  He  was 
born  in  Ireland  in  1838  and  came  to 
this  country  in  IS.^i?.  He  served  in  the 
U.  S.  Army  during  the  Civil  War,  be- 
coming a  captain  of  engineers  and  be- 
ing mustered  out  with  the  rank  of 
colonel.  In  1887  he  entered  the  engi- 
neering department  of  Chicago,  being 
in  charge  of  water-pipe  extensions. 
Later  he  became  superintendent  of 
sewers  for  about  two  years,  but  then 
returned  to  the  engineering  department 
as  engineer  in  charge  of  harbor  work, 
which  position  he  held  until  his  retire- 
ment in  1917.  Col.  Burke  was  a  mem- 
ber of  the  Western  Society  of  Engi- 
neers. 


Equipment  and 
Materials 

Cast  Steel  Portable  Rock  Crusher 

A  new  portable  rock  crushing  plant 
for  road  builders  ha-<  brin  producer! 
by  the  I'niversal  Crusher  Co.,  Cedar 
R.Tpul-",  Iowa.  The  shell  of  the  crunher 
1'  '.T-t  ."teel,  making  a  stronger  and 
r '.n'^iderably  lighter  machine  than  the 
f.  inirr  cast-iron  efiuipment.  With  a 
i:.v.'!';-in.  crusher  opening  the  new  plant 
wriirh"   H.a.'iO  lb. 

Thin  outfit  is  made  in  all  sizes  for 


ing  from  10x16  in.  to  15x36  in.  An- 
other feature  is  the  improved  truck 
frame  with  double  gooseneck  made  con- 
tinuous with  the  I-beam  sides  and  se- 
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curely  trussed.  The  I-beams  are  8  to 
12  in.,  according  to  the  size  of  the 
plant. 

High  Speed  Locomotive  Crane 

Clutch  design  which  simplifies  the 
mechanism  and  permits  quick  opera- 
tion is  the  special  feature  of  a  loco- 
motive crane  recently  put  on  the  mar- 
ket by  the  Moore  Brothers  Crane  Co., 
Chicago.  In  the  accompanying  view 
this  crane  is  shown  handling  a  grab 
bucket  but  it  is  adapted  also  for  use 
with  a  1-yd.  drag-line  bucket.  A  pat- 
ented   gear-shift    device    enables    one 


clutch  to  do  the  work  of  three  sep- 
arate clutches,  and  this  one  clutch  pro- 
vides for  swinging  and  propelling  the 
machine  and  luffing  the  boom.  The 
only  other  clutch  used  is  for  the  drum. 
In  this  way  a  reduction  in  number 
of  shafts,  gears,  levers  and  bearings  is 
obtained.  A  35-ft.  V-shaped  boom  is 
used  and  the  machine  is  mounted  on 
traction  wheels.  Its  weight  is  about 
14  tons  with  tank  and  bunker  empty. 


Out-of-t  he-Ordinary 
Trade  Publications 

"How  To  Build  a  Better  Home"  is  a 
handsome  and  useful  pamphlet  pub- 
lished by  the  Copper  and  Brass 
Research  Association,  New 
York  f'ity.  Besides  pointing  out  the 
values  of  non-rusting  metflls  for  the 
home  builder  the  pamphlet  contains  an 
instructive  discussion,  with  pictures,  of 
residrnre  construction. 

Nowhere  perhaps  will  one  find  as 
good  n  technical  discussion  of  slate  as 
It  is  adapted  to  and  used  in  electrical 
work    as    is    furnished    in    a    40-pagf 

Fnmphirt  entitled  "Slate  For  Electrical 
Jses,"  published  by  the  STRUr- 
TURAi,  Slate  Co.,  Pen  Argyl,  Pa. 
The  tabulations  of  the  properties  of 
slate  are  particularly  useful. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Normal  Price  Level  Illusory,  Says 
Noted  Economist 

Professor  Irving  Fisher  Believes  Essence  of  Normality  Is  Price 
Stability,  Not  a  Particular  Level 


A  significant  view  of  coming  price 
condition's  and  their  relation  to  past 
experience  is  expressed  below  by  having 
Fisher,  professor  of  political  economy 


future,  unless  stabilization  is  achieved 
by  appropriate  legislation,  we  shall  find 
prices  rise  for  the  next  couple  of  years 
or  so.  After  the  peak  has  been  reached 
and  the  credit  extension  again  strained 
in  the  United  States  while  gold  is  be- 
ing drawn  away  to  Europe  there  is  a 
prospect  of  a  long  gruelling  fall  of 
prices.  Beyond  this  I  would  not  even 
try  to  guess." 

"I  hope  I  have  made  it  clear  that 
while  I  believe  that  one  'normal'  is  just 
as  good  as  another,  some  normal  is  of 
vast  importance.  The  essence  of  nor- 
mality in  the  price  level  is  not  a  particu- 


of    Living"    which    assumed    that    the 

price    level     was     "abnormally     high." 

There  was  vague  talk  about  going  back 

to  the  price  level  of  ten  years  before. 

Yale   University,   world  fartvotis   as   an  After  the  war  it  was   natural   to  con- 

authority     on    financial     trends.       His  sider  the  war  as  the  disturbing  element 

statement  is  a  reply   to   the  following  and  the  pre-war  price  level  as  "normal."     ,,,.-. 

letter  addressed  to  him  by  the  editor  of  Hence  the  cry  for  "Back  to  Normalcy"     lar  level  of  prices  but  constancy.     An 

"Business  Side  of  Construction:"  and    a    deflated   price   level.      Deflation     mconstant    price     level    plays    havoc— 

"There  is  so  much  interest  in  what  has  been  partly  accomplished,  with  the     rismg  prices,  making  all  the  evils  asso- 

the  "new  normal"  for  prices  should  be  result  of  the  most  disastrous  depression     "ated  with  the  phrase  the  'high  cost  of 

that    Engineering    News-Record    would  of  trade  the  country  has  ever  had.     In     "vmg  and  falling  prices,  all  those  asso 
lik                      '                    .     -      -      .  .         .  .... 

Side 

be  most  welcome  and  will  help  tts  reach  years  before  which  they 

a  useful  conclusion."  Recently  the  oscillations  of  prices  have 

"Since  the  war,  prices  have  been  com-  been  so  rapid  that  some  people  still  look 

pared  with  1913  or  19 li,  and  nearly  all  longingly    back    to    the    pre-war    price 

i7idex  numbers  are   based  upon  a  pre-  level,  while  others  look  longingly  back 

M'or   year.     Many  are   of   the   opinion  to  the  price  level  of  1920.     The  danger 

that  the  ?iew  normal  ivill  be  about  50  is  that  there  will  therefore  be  two  par- 

per   cent    above    the   1913   price    level,  ties,    one    for    inflation    and    one    for 

On  the  other  hand  not  a  few   believe  further    deflation.      As    Reginald    Mc- 

that   the  present  1913  base   should  be  Kenna,  formerly  Chancellor  of  the  Ex- 

maintained,  and  that  prices  will  grad-  chequer  of  Great  Britain  and  now  Presi- 

ually   move  down   to   it  again  over  a  dent    of    the    London    Joint    City    and 

period  of  years."  Midland  Bank,  the  largest  bank  in  the 

"Will  there  be  a  new  normal?    If  so,  world,  has  so  well  said  there  is  not  and 


what  will  it  be?" 

"In  reply  to  yours  of  June  2  I  would 
say  that  I  think  the  "new  normal'  for 
prices  is  a  delusion  and  a  snare.  I  have 
collected  and  charted  all  the  index  num- 
bers of  price  movements  from  the  ear- 
liest time,  which  I  have  been  able  to 
gather  together.  This  history  of  prices 
shows  that  there  never  has  been  any 
'normal.'  The  price  level  today  in 
France  is  about  thirty  times  what  it 
was  a  thousand  years  ago,  according  to 
the  somewhat  shaky  data  which  we 
have.  We  have  good  data,  however,  for 
England,  beginning  in  1782.  Prices  fell 
between  1782  and  1789,  rose  between 
1889  and  1909,  about  doubling,  fell  be- 
tween 1809  and  1849  (with  many  oscil- 
lations in  between)  to  below  what  they 
were  in  1789,  rose  between  1849  and 
1873  about  50  per  cent,  fell  between 
1873  and  1896  about  25  per  cent,  rose 
between  1896  and  1914  about  35  per 
cent,  rose  much  more  rapidly  between 
1914  and  1920  to  over  three-fold,  and 
have  fallen  about  50  per  cent  since  that 
time.  That  is,  throughout  history  the 
price  level  has  constantly  changed.  Or, 
in  other  words,  the  purchasing  power 
of  the  dollar  or  other  monetary  unit, 
has  constantly  changed  in  the  inverse 
ratio.  Exactly  the  same  thing  is  true 
in  the  United  States  for  the  120  years 
for  which  we  have  index  numbers  of 
prices." 

"But  there  is  always  the  illusion  that 
a  few  years  ago  there  was  a  "normal" 
which  we  want  to  reach  again.  This 
was  true  after  the  Civil  War.  It  was 
true  in  the  Bryan  campaign  in  1896 
when  the  cry  of  Bryan  and  his  follow- 
ers was  to  give  us  back  thfe  "Dollar  of 
the  Daddies."  Before  the  war  the  whole 
world  was  excited  over  the  "High  Cost 


never  has  been  any  normal  and,  in  the 
long  run,  one  normal  is  as  good  as 
another,  while  the  constant  effort  to 
cure  inflation  by  deflation  and  deflation 
by  inflation  threatens  us  with  an  alter- 
nation of  evils,  and  both  are  equally 
bad.  Central  Europe  is  cursed  with  in- 
flation just  as  England  and  the  United 
States  are  cursed  with  deflation  today. 
What  we  want  is  a  stable  price  lev°l 
and  once  we  have  got  it,  whether  it  it. 
high  or  low,  it  should  be  regarded  as 
"normal."  This  must  be  obtained  by 
some  kind  of  legislation  similar  either 
to  such  as  I  proposed  in  my  "Stabiliz- 
ing the  Dollar"  proposed,  in  accordance 
with  that  plan,  in  Congress  by  Repre- 
sentative Dallinger's  bill  of  Massachu- 
setts and  by  the  bill  of  Representative 
Goldsborough  of  Maryland,  or  by  the 
plan  of  Professor  Cassel  or  any  other 
plan  that  will  work.  Without  some 
plan  we  are  sure  to  continue  oscillating. 
No  one  can  do  more  than  guess  as  to 

what    the   future    holds    in    store.      My  ,  ,„       ^       .      ^  „      »,„„^„.,„„ 

own    guess    is   that,   in    the    immediate     and  Ulen  Constr.  Corp.   for  $10,000,000. 

Following  are  details  of  jobs: 


and  'depression  of  trade'  are  involved. 
These  alternations  cost  the  world  bil- 
lions of  dollars  a  year  in  waste  motion, 
discontent  and  injustice  and  some  day 
we  must  surely  put  a  stop  to  them." 

Cement  Up  in  the  West 

The  recent  rise  in  cement  prices  at 
the  Northampton,  Pa.,  and  Hudson, 
N.  Y.,  mills  has  been  followed  by  a 
similar  advance  in  several  of  the  pro- 
duction centers  of  the  Middle  West  and 
at  one  in  the  South. 

The  rise,  attributed  to  higher  coal 
prices,  amounts  to  10c.  per  bbl.  at  the 
mills  in  Buffington,  Ind.,  Universal,  Pa., 
Steelton,  Minn.,  and  15c.  at  Fordwick, 
Va. 

The  mill  change  is  reflected  in  an 
increase  of  19c.  in  Toledo,  20c.  in 
Detroit,  and  10c.  per  bbl.,  f  .o.b.  12  other 
Mid-Western  cities,  including  Chicago. 
New  York  quotations  remain  as  re- 
ported last  week. 

Foreign  Construction  Being  Done 
by  New  York  Firms 

Six  more  important  foreign  construc- 
tion projects  are  here  added  to  the  list, 
as  published  in  the  Engineering  News- 
Record  on  April  20,  of  New  York  con- 
tractors, all  of  whom  are  building  in 
Central  and  South  America.  Total  val- 
ues of  the  contracts  amount  to 
$29,500,000,  the  two  largest  to  Dwight 
P.  Robinson  &  Co.,  Inc.,  for  $15,000,000; 


Name  and  Address 
Of  Contractor 
New  York  City 

Kind  of  Work 

Where  Work  Is 
Located 

Cost 

When 
Started 

Expected 
pletion     Name  of  Owner 

1 

Stone  &  Webster 
I20Bway. 

Office  Building 

Buenos  .\yTes 

$200,000 

.4pnl. 
1922 

Feb.. 
1923 

AH  American 
Cables  Inc. 
New  York  City 

f 

Ulen  Co.. 
l20Bway. 

Railroad.inolud- 
ing      stations 
and  terminals 

Bolina 

10,000.000 

Aug.. 
1921 

1927 

Boli\nan  Gov't. 

1 

Dwight  P. Robinson 
&  Co..  Inc.. 
125E.  •f6thSt. 

Embassy 
,  Building  ■ 

Rio    de    Janeira, 
S.  A. 

300,000 

Jan., 
1922 

Sept.. 
1922 

r.  S.  Gov't. 

Dwight  P  Robinson 
&  Co. .Inc. 
125  E.  46th  St. 

Irrigation  work 
including       5 
dams 

Northeastern 
Brazil 

15.000,000 

1921 

1925 

Brajiliaa       Gov't 

R.   W.   Hebard   & 
Co.,  Inc. 
40  Rector  St. 

200    Kilometers 
of  m  o  d  e  r  n 
highway 

Republic    of 
Panama 

4,000,000 

April, 
1921 

1925 

PanamanianGov't. 

R.   W.    Hebard    & 
Co..  Inc. 
40  Rector  St. 

Group  of  Con- 
crete Buildings 

Santa   Elena. 
Ecuador 

100,000 

.Tulv, 
1921 

June, 
1922 

.\U     American 
Cables         Inc.. 
New  York  Oty 

June  IS,  1922 
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Largest  3Iay  Pub'ic  Bond  Sales 
Since  1892 

Municipal  bonds  sold  in  May  throug-h- 
Dut  the  United  States  totaled  $101,113 - 
982,  which   is   $36,000,000  less   than   in 

tl'XX.^^l'J^    ^f'T'T    ""'^''^     y^^rds-Vangini  frTm  ^4:20   To   r23    ^Tr    ^^T^Z'hr^^rcZ' 
than  in  May,   1921.     In  fact,  according     """'•     "^^ * •    '  ^  -^  .     -  '  ^       <.cm,. 


a  basis  of  about  4.10  per  cent  and  Co-  a  percentage  of  55.2  of  the  aggregate 

lumbus    O.,  ;51.755,000  5s  at  105.789,  a  number.     Last  week,  with  244    or  only 

basis  of  about  4.39  per  cent.  one  more  default  with   liabilities   over 

Ihe  accompanying  list  of  thirty-five  $5,000,    the    percentage    was    distinctly 

representative   issues   shows   thirty-two  higher,  being  60.0,  while  a  year  ago  the 

sold   above   par  and   three   at  par;   the  corresponding  figures   were    167    insol- 


to  the  Commercial  and  Financial 
Chronicle,  this  May's  sales  exceeded 
the  May  figures  for  the  last  thirty 
years. 

Municipalities  emitting  permanent 
bonds  numbered  587  during  May,  1922, 
as  against  339  for  April,  1922,  and  326 
for  May,  1921.  The  number  of  separate 
issues  made  during  May,  1922,  were  782 
as  compared  with  6  17  for  April,  1922, 
and  419  for  May,  1921. 

Among  the  more  important  new  is- 
sues during  May,  1922,  were  the  follow- 
ing: Baltimore,  $8,332,000  5s  at  107.805, 


cent.  The  rates  varied  from  45  to  6  per 
cent.  All  those  drawing  6  per  cent 
were  west  of  the  Mississippi,  while  the 
4.?s  and  4Js  were  nearly  all  in  the  N'ew 
England  and  Middle  Atlantic  states. 


Failures  Last  Week 

and  Since  1895 

While  the  440  failures  reported  for 
the  week  of  June  10  show  an  increase 
over  the  407  defaults  for  the  previous 
week,  that  may  be  due,  at  least  in  part, 
to  the  fact  that  this  week,  without 


•ci6 

c 
<s  14 

lit 
(=10 


B 


;=[ 


tt: 


H± 


ir^- 


holiday,  contained  one  more  business 
a  basis  of  about  4.3  per  cent;  Boston,  day  than  did  last  week.  The  present 
$4  223  000  4?  at  100.71,  a  basis  of  abouc     level,    however,    is    much    higher    than 


Canada's  total  failures  this  week  were 

„  ._  .,     -     55,  a  decided  decrea.ie  from  the  70  of 

3.95  per  cent;   Norfolk,  Va.,  $3,165,000  last  year,  when  only  300  failures  were  the  previous  week,  but  still  higher  than 

5s  at  103.569,  a  basis  of  about  4.56  per  reported   to   R.   G.   Dun   &   Co.  for  the  a  year  ago,  when  the  total  figure  was 

cent;    Cleveland,   O.,   $3,593,000   43s    at  corresponding  week.  32.     Of  the  current  Canadian  defaults, 

103.13,  a  basis  of  about  4.38  per  cent;  The  current  week's  failures  involving  29  had  liabilities  of  $5,000  or  more  in 

Buffalo,  N.  Y.,  $2,230,000  4is  at  103.575,  $5,000  in  each  instance  totaled  243,  or  each  case,  compared  with  35  last  week 


County  Purpose 

Butler.  Mo Road 

Douglas.  Minn Drainage 

Floyd.  Ind Road 

HamiUon,  Ind.      . .  Concrete     road 

Hancock.  Ohio  Road 

Koeciusko.  Ind.  Road 

lAC  Qui   Parle.    Minn       Ditch 

Ditch 
Little  Rock  Creek  .      .     Ditch 

Palmdale  Irr.  Diat 

I.o«  .Angeles  Co.,  Cal... 

Lyon.  Nev HiRhwav 

-Nlarion,  Ind. , . .  Track  elevation 

Heme 

BridKR 
Montgomery*.  Ohio . , . .      Highway  extension 

N'ew  Caatle,  Del. Highway 

Bridge 

Bridge 

■    'hle«.  Minn Ditch 

~ '    Joseph,  Ind Highway 

■  neca,  Ohio Highway 


REPRESENTATn^E  BOND  SALES  OF  .MAY  AND  JUNE,   1922 
Rate 
Per 
Maturity  Cent  Basis    Sold  For  Dated  Purchased   by 

5  ...      102. 86       Kauffman.  Smith,  Emcrt  &  Co.  and  Wm.  R.  Compton  Co., 

St.  Louis.  Mo. 
1937        6       5.23        108  May     1.1922     Minneapolis  Trust  Co..  Minneapolis,  Minn 

5  103  93        Fletcher  Savings   &   Trust   Co..    Indianapolis.    Ind. 

■"  '""  .  Citizens  State  Bank  of  Noblcs\ille. 

I.  1922     Prudden  i  Co.,   Toledo,   Ohio. 
3,  1922     .Mover- Kiser  Bank  of  Indianapolis.  Ind 
15,  1922     Minnesota  Loan  &  Trust  Co  ,  .Northwestern  Trust  Co.  and 
Lane,    Piprr   &   JafTmv.    Inc 

The  California  Bank.  Citizens  Nat.  Bank.  .-Jtevens.  Page  A 

Sterling,  Sheldon  &  Lancaster,  Ranis<lell  S    I..'isher  and 
,Tohn  O.  Knight  &  Co..  all  of  Los  Angelrs 
Apr.    15.  1922     Palmer  Bond  <t  Mortgage  Co.,  Salt  Lake  City. 


Amount 
$300,000 

6.200 

35.040 

■48.000 

71.000 

16.800 

166.600 

■>,650 

660.000 


1923-32 
192V32 
1928-42 
1923-32 
1925-60 


5i 


May 
Apr. 
July 


I'.vansville.  Ind. 


Grand    Rapids.    Mil 
Harria'inburg,  Va... 


Indianapolis,  Ind. 


New  tymdnn.  Conn 
Niagara   Falls.    N     ^ 
Omaha.  Neh 


Puirallijn.  Wash 
««(»m.  N  J 
Sehenectadjr,  N.  Y.. 


Highway 

Gen  improvement 
Pub,  improvement 
Sewage  disp. 
Street  imp't. 
Pavement 

Pavement 

Park 

Pub.  impv't. 

Waterworka 

Sewer 

Water 

Highway  connect- 
ing link 

Intercepting  and 
outfall  sewer 

School 

School 

niec   lights 

Park 

Street 

Bridge 

Harbor  impr'v't . 

Hewer 

Public  impr'v't. 

aty  Hall  RIdg 

Street  impr'v't 

Special  impr'v't 


Water 
Waterworks 
Public  impr'v 


41.500 
250.000 
150.000 
35.000 
17.500 
11.050 
150.000 
55.000 
50,000 
75.000 
23.500 
25,000 
49,000 
31.000 
45.000 
18.000 
81.000 
18.700 

{50.000 
88.500 
65,000 
55.000 
400,000 
200.000 
50.000 
175.000 
125.000 
140.000 
20.000 
150.000 


1934 
1923-37 
1923-37 
1923-32 
1922-42 
1923-32 
1926-36 
1966-67 
1938-44 
1928-42 
1923-32 
1923-32 
1923-32 
1923-32 
1923-31 
1923-31 
1923-31 
1923 


4  29 
4  948 
4  95 
4  40 
4  40 
4   40 

4  62 
4  62 
4  61 
4   62 


101.27 

105.86    ' 

104.70 

103.42    ! 

102.42 

102.82 

101.26 

101.26 

101.26 

101   36 

101   90 

101   905 

101.93 

101.91 

102.12 

102.12 

102.63 


May  25,  1922     Cnion  Trust  Co.  of  Indianapolis. 
May     I.  1922     A.   C.    .\llj-n   &   Co.,   Chicago. 
Guaranty  Co.  of  New  York. 


.lune 


I.  1922 
1.  1922 
.lune  I.  1922 
lune  I.  1922 
May  15.  1922 
May  15,  1922 
May  15.  1922 
May  15,  1922 
May  I.  1922 
I,  1922 
1.  1922 
15,  1922 


1932 
1926-34 

1942 
1923-40 
1924-45 

1941 
1924-29 
1924-29 

1924 

1937 
1927-51 


June 
June 
Apr. 

Ms 


4  69 
4  68 
4  42 
4  99 
4  98 


101,97 
104.18 
100  01 
100.069 


Apr. 
Nlaj 


29,  1922 
I,  1922 
I,  1922 
1.  1922 
1,  1922 


I,  1922 
I,  1922 
I.  1922 
15.  1922 
ay  27.  1922 


Lane.  Piper  &  .Taflrav.  Inc  .  and  Drake.  Ballard  Co. 

J.  F.  Wild  A  Co.,  Stale  Bank 

J.  F.  Wild  A  Co.,  State  Bank. 

Fletcher  .'^a\*ings  A  Trust  Co. 

Fletcher  .'ia\-ings  A  Tnist  Co. 

Breed.    Klliott    A    Harrison,    Cincinnati;    Prudden  4  Co. 

Toledo. 
Richards.     Parish     A     I.amson. 
Fletcher  Sa\-ings  A  Trust  Co.,  Indianapolis,  Ind. 

Ft.    Mcintosh    Nat.    Bank.   Beaver,   Pa 
Steiner   Bros    A  Co.,    Birmingham,   Ala. 
Mrs     W     W.    Mitchell,    Cadillac,    Mich. 
First    National   Co.,    Dearborn,    Mich. 
Clark,  Williams  A  Co.  and  f.  W.  Whit  is  A  Co. 


City    National    Bank,    Ev 


Kalman,   Wood   A   Co 
Wm.  R.  Compton  Co. 
York  City. 


102.94       May   29,  1922     Meyer-Kiser  Bank  of  Indianapolis.  Ind 


563.000     1923  46     S       4   58        104    113     May      1.1922 


329,000 
500,000 
200.000 
350.000 
600.000 
600.000 

5on.ooo 

300.000 
150.000 
365.000 
60.000 


1924  60 
1942 
X'lil 
1942 
1942 
1942 
1942 
1942 
1923-37 
1937-53 
1942 


317.954    I9J2 


i.2i-37 
l'>23-32 


104  344 

105  041 
105  041 
105.041 
105  041 
105  041 
105  041 
105  041 
102  01 

101  67 
100  69 

105,  JOO. 
105  40 
105  10 
105  07<% 
105  32 
lOi  1} 

rj;  07 

102  2« 
101. 67t 


I.  1922 
.  I.  1922 
I,  1922 
I.  1922 
I.  1922 
1,  1922 
1.  1922 
I  1922 
I  1922 
I,  1922 
I.  1922 


Tavlor.  Evan  A  Co.  Ini 
\Varl    .tecun'ie.    Co. 

F,    H    Rollm.  A  .«nn«. 

Eastman.    Dillon   A   Co  . 

Homblower  A  Weeks;  Kean 
able  Trust  Co.  all  of  New  York 


;  A.  B    I>each  A  <' 
of    Milwaukee 
lew  York   Cilv 


Higbir 
k  Cil> 


A  Co    and  Equit- 


Winthrop  Tnial  Co    of  New  I.ondon 
Sherwood  A  Merrifield 

National  City  Co  ,   New  York  and  CnntTnenlsl  and  Co 
mereial  Trust  A  Savings  Bank  of  Chicago, 


May   26,  1922     Carl     G       Li 


AheTlchner.  1245,454 
Cilv  Treasurer,  »7,5nn 
May  31,  l«2     Hancheit  Bond  Co  .  Inc 
June    15,  1922     K    J    Van  Ingen  A  Co  . 
.May     1,1922     National    City    C" .    New    Yora 
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Freight  Loadings  Increase 

Reports  of  the  Car  Service  Division, 
American  Railway  Association,  show 
that  in  the  week  ended  May  20,  1922, 
792,459  cars  were  loaded  with  revenue 
freight.  This  is  15,100  cars  in  excess 
of  the  loading  in  the  previous  week,  and 
is  the  best  record  made  in  any  week 
since  April  1st.  Compared  with  the 
preceding  year,  the  total  loading  in- 
creased 21,468  cars.  Comparison  with 
the  1920  performance,  however,  shows 
a  decrease  of  69,615  cars. 


Districts 

SURPLUS  AND 

.. Flat 

Surplus 
847 

SHORTAGE  STATEMENT- 

Cars .    —All  Box  Cars 

Shortage     Surplus     Shortage 

12,577 

10,895 

822 

18            6,106           374 

23,658 
97           I8,S^4                5 
58            6.6  12            144 

173          79,534           523 
22,385 

173         101,919            523 
86         108,865           252 

-.MAY  15 

— AllC 

Surplus 
72,606 
101.311 
409 
2,834 
2,370 
25.624 
3,557 

TO  23,  15 

)al  Care — 
Shortage 

66 

66 

66 
449 

22 

. — Total  A 
Surplus 

90.448 

116.279 

2,332 

15.230 

33.576 

58.600 

13.169 

ICars— 
.■^nonage 

472 

Pocahontas 

II 

2,062 

460 

.    .    ..              857 

10 

Central  westorn 

428 

675 

102 
202 

5,352 

208.691 
1,135 

329.634 
31,850 

774 

Canadian  roads 

1,430 

6,782 

6,511 

Grand  total 
May  15.  ]1U. 

209.826 
219,766 

361,484 
377.764 

774 
816 

Weekly  Construction  Market 

THIS      limited      price      list      is      publi.slud     Moreover,   only   the  chief   cities   are   quoted,  complete     quotations     for     all     construction 

weekly    tor    the    purpose    of    giving    cur-          Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     citief. 

rent    prices    on    the    principal    con.struction     can    be    had    by    noting    actual    biddings    as  The    la.=t    complete    list    will    be    found     i 

materials,    and    of    noting    important    price     reported   in   our  Construction    Xews  section  the    issue   of   June    1  ;    the    next,   on   July    '■. 
changes    on    the    less    important    materials.         The    first    issue    of    each    month    carries 

Minne-  San                                       i 

Steel  Products:                             New  York        Atlanta         Dallas           Chicago      apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb 4-22.68               ?3.50           84.00           22 .  48   -|-22 ,  86  23.50           23.10               23.60       23.75 

Structural  rivets,  100  lb +3.60                 4.25             5.50              3.10         3.90  4.45             4.50                 3.75         6. SO 

Reinforcing  bars,  3  in.  up,  100  lb -|-2.58                3.50            3.50             2.38     -f2.76  3.52^           2.55                3.60     +2.90 

Steel   pipe,   black,   2h   to  6  in.   lap, 

discount 61%.      61.15%       .45%               59^%     61.9-5%     44%  49.1%               53%       30.00 

Cast-iron  pipe,  (.in.  and  over,  ton      48.80(549.80  +48.50        48.30            44.10       50.50  57.00          51.00              52.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40(52.50        2.34              2.25         +2.07     +2.34  2.90            2.83                2.94         2.48 

Gravel,  !  in.,  cu.vd 1.75              1.85              2.25             1.80         1.50  1.75             2.25                 1.25         1.50 

Sand,cu.vd     ..."  1.00              1.15              2.25             ISO         1.00  0.75             1.50                1.25         1.25 

Crushed  stone,  J  in.,  cu.yd 1.75              1.90              2.73             1.60         2.2S  3.50            2.2S                3.00     +2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft                                  49.00          38.00          34  50            45  00+40.00  +49  00          27  00             21.50      47.00 

Lime,  finisbinc,  hvdrated,  ton...    15.80(516.80     .'2.50          25  00             18.00       29.00  24  00          22.00              24.00       2100 

Lime   common,  lump,  per  bbl....       2.75@3.18       1.75             2  50               1.40         1-10  2  70             1.75                 2.80       11.00 

Commonbrick,  delivered,  1,000.  23.50  10.00  11.  IS  11.00  16(5  17  12.00  15.00  14.00  16.00 
Hollow     building     tile,     4x12x12, 

per  block Notused           .075              .115             .0707       .082  .08               ....                 .12             .09 

Hollow     partition    tile     4x12x12, 

perblock 1112                 .0707           .115             .0657     ....  .08               .108                 .11     

Linseed  oil.  raw,  5  bbl.  lots,  gal. . .         -.86             -.92             1.09         —.96      -   .98  —1.10            1.04                  .86       +1.07 
Common  Labor: 

Commonlabor,  union,  hour 7S                 .35            80            50^. SS        .56^  .SO®. 60      

Common  labor,  non-union,  hour 44®. 60  .20  .25  .72^        .35®. 50      .3S@.50  .47^®. SO         20®. 30 

Explanation  of  Prices — Prices  are  to  con-     quoted    at    pit.      We    quote    on    brown    lime  plus    freight    to   railway    depot    at    any    ter- 

tractors   in   carload    lots  unless  other   quan-     per    ISO-lb.    net;    white    is    $l.iO    for    Kelly  minal.     Common   lump  lime  per  ISO-lb.   net 

ties    are    specified.      Increases    or    decreases     Island  and   $1..5.t   for  Sheboygan.     Common  Lumber   prices   are   to    dealers    in    >'^rds   at 

from   previous   quotations   are   indicated   by     labor  not  organized.  San  Francisco,  for  No.  1  fir  common. 

+     or    —    signs.      For    steel    pipe,    the    pre-          Denver    quotes     on    fir    instead    of    pine.  Seattle   quotes   on   Douglas  fir   instead   of 

vailing    discount    from    list    price    i.s    given :      Cement    "on    tracks";    gravel    and    sand    at  pine.      Lump  finishing  lime  per  180-lb.   net. 

45-5%    means  a    discount   of    4o    and    5   per     pjt  ■    stone  on  cars;    lime,   brick,   hollow  tile  Hollow    building    tile    delivered.      Hydrated 

cent.     Charge  is  15c.  per  lOu  lb.  for  lUttmg     and -lumber  on  job.      Tile  price   is  at  ware-  nme    in    paper    sacks, 

reinforced    steel    into    2-ft     lengths   or    over,      house.      Linseed    oil.    delivered,    in    wooden  „      ^       ,           .                c      ■      .      j      .      ■ 

»w    York    quotations    delivered,    except     bbl.      Common    lump    lime    per    180-lb.    net  s.^ontrea,^  quo^tes^  on  ^fir^  ms^ 

sand,    gravel    and    crushed    stone,    alongside          ..\tlanta    quotes    sand,    stone    and    gravel  j^jme  and   tile  are  delivered  ;   cement    sand. 

dock;    common    lump    lime,    in    2S0-lb.    bbl.     per    ton    instead    of    cu.yd.      Common    lump  gravel    and    stone     on    siding-     brick    fob. 

net.  and  hydrated  lime  f.o.b.  cars ;  tile  "on     ijme  per  180-lb.   net.  plant;    steel  -and    pipe   at    warehouse.      Hol- 

trucks"  ;  linseed  oil  and  cast-iron  pipe  t.o.b.          Dallas  quotes  lime  per  180-lb.  bbl.    Steel,  low  tile  per  ft.     Cement  price  is  in  Canadian 

Chicago    quotes    hydrated    lime    in    50-lb.     cement,    cast-iron    pipe    and    crushed    stone  funds   (the  Canadian  dollar  stands  at  99.13 

bags;   common  lump  lime  per  ISO-lb.  net.          f.o.b.    cars,    other  materials    delivered.  cents).      Bag   charge    is    Sue.   per   bbl.      Dis- 

Minneapolis  quotes  on  fir  instead  of  pine.          San    Francisco    quotes    on    Heath   tile.    r,J  count   of    10c.    Pjff^  ^W.    for   payment   within 

Brick,  sand  and  hollow  tile  delivered.     Ce-     x    8    x    llj.      Prices    are    all    f.o.b.    ware-  20  days  from  date  of  shipment      Steel  pipe 

ment   on   cars.      Gravel   and    crushed   store     houses  except  C.  I.  pipe,  which  is  mill  price  per  100  ft.  net,   -J-in  ,   iiv  ,  b-in..   »iiu. 


Linseed  oil  is  the  only  material  of  the 
sixteen  listed  above  to  decline.  Steel, 
lumber,  and  cement  continue  to  stiffen. 
Cast-iron  pipe  is  up  $2.25  per  ton  in 
Atlanta,  while  crushed  stone  has  risen 
sharply  in  Montreal. 
,  Structural  shapes  quoted  at  $2.68  as 
against  $2.58  in  New  York  warehouses 
and  at  $2.86  as  compared  with  $2.76 
per  100  lb.  in  Minneapolis,  one  week 
ago.  Structural  rivets  and  reinforcing 
bars  up  10c.  in  New  York.  Bars  are 
also  up  in  Minneapolis,  and  up  15c.  in 
Montreal.      Pittsburgh    price    of    $1.60 


Changes  Since  Last  Week 

per  100  lb.  on  steel  shapes  and  reinforc- 
ing bars  giving  away  to  quotations  of 
S1.70(ff'$1.75,  the  higher  figure  applying 
principally  to  bars. 

Cast-iron  pipe  quoted  at  $48.50  as 
against  $46.25   per   ton,   f.o.b.   Atlanta. 

Cement  up  10c.  per  bbi.  in  Chicago 
and  Minneapolis,  following  advance  at 
mills,  as  described  elsewhere  in  this 
section.  Crushed  stone  40c.  higher  per 
ton  in  Montreal. 

Douglas  fir  up  $1  in  Minneapolis,  and 
hea\'ily  advanced  in  Denver. 

Raw    linseed    oil    do-vm    2c.    in    New 


York,  Atlanta,  Chicago  and  Minneapolis, 
and  8c.  per  gal.  in  Denver. 

A  total  of  380  mills  reporting  to  the 
National  Lumber  Manufacturer's  Asso- 
ciation for  the  week  ending  June  3, 
shows  220,903,463  ft.  of  lumber  cut; 
230,351.754  ft.  shipped  and  orders  for 
220,069.897  ft.  b.m.  Production  stands 
at  5  per  cent  and  orders  at  2i  per 
cent  below  normal  while  shipments 
are  .iust  at  normal.  Lumber  stocks 
are  growing  smaller  at  the  mills  owing 
to  recent  heavy  demands,  and  the  labor 
supply  is  reported  only  "fair"  or  "easy. 


^^ 
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Shingles  Again  Indicted 

ONCE  more  a  fire  of  the  conflagration  t:.-pe  has  swept 
througih  a  wooden  house  district,  this  time  at 
Arverne,  Long  Island.  Once  more  the  charge  is  made 
that  responsibility  rests  on  the  wood-shingle  roofs. 
W.  E.  Mallalieu,  head  of  the  National  Board  of  Fire 
Underwriters,  says,  "The  Arverne  fire  is  what  is  known 
as  a  wooden  shingle  roof  conflagration  ...  It  is 
probable  that  if  there  had  been  no  wooden  shingle  roof, 
the  original  fire  would  never  have  spread  as  it  did."  By 
a  coincidence  the  issue  of  shingle  roofs  is  raised  on 
another  page  by  R.  S.  Moulton,  of  the  National  Fire 
Protection  Association,  who  refers  to  some  earlier  con- 
flagrations in  support  of  his  argument.  Both  utter- 
ances, like  most  of  what  has  been  written  previously 
on  shingle-roof  dangers,  fail  to  off'er  any  proof  that 
wooden  house  colonies  are  not  subject  to  substantially 
the  same  conflagration  danger  with  or  without  shingle 
roofs,  and  without  such  proof  they  miss  the  convincing 
effect  which  they  aim  at.  Wood-sheathed  houses  in  the 
path  of  a  blast  of  flame  and  heat  are  lx)und  to  become 
ignited  and  take  part  in  the  advance  of  a  conflagration, 
and  while  it  is  obvious  that  incombustible  roof  cover- 
ings reduce  the  area  of  inflammable  materials  directly 
exposed  to  heat  attack,  it  has  never  yet  been  shown 
that  they  would  materially  reduce  the  probable  spread 
of  a  general  fire.  Yet  Mr.  Mallalieu  charges  the  shingle 
roof  with  being  the  responsible  cause  of  conflagrations 
in  wood-house  districts,  saying  that  they  have  occurred 
"because  of  the  wide  use  of  such  shingles  for  roof 
coverings."  Only  recently  we  commented  on  the 
absence  of  proof  and  convincing  eff"ect  that  has  char- 
acterized much  of  the  anti-shingle  propaganda  in  the 
past.  Means  can  be  found,  we  believe,  for  providing 
such  proof.  Were  the  case  against  the  shingle  con- 
vincingly established,  the  way  would  be  open  for  a 
definite  step  forward  in  the  fire-prevention  movement; 
and  such  a  forward  step  is  much  to  be  desired. 

Whither  Going? 

WHITHER  is  the  Federated  American  Engineering 
Societies  going?  It  was  organized  to  enter  into 
non-technical  matters  of  public  importance,  and  in  so 
i'ling  relieve  its  constituent  members  of  these  activities, 
't  at  the  Pittsburgh  meeting  of  the  council  it  refused 
to  take  membership  in  the  American  Construction  Coun- 
cil. A  short  time  previous,  on  the  othor  hand,  it  had 
moved  to  h<>Ip  in  arranging  an  Internationa!  Engineer- 
ing Congress  in  Philadelphia  in  192G.  The  former  i."? 
not  a  technical  activity;  the  latter  is.  The  Federation, 
through  its  council,  refuses  to  support  that  for  which 
It  is  organized,  but  promotes  that  for  which  it  is  not 
organized.  The  reason  for  refusing  to  join  the  Con- 
struction Council  is  beyond  our  comprehension.  It  is 
becau.se  the  Federation  ".should  hp  co-ordinate  and  not 
subordinate"  to  quote  one  speaker,  or  in  the  words  of 


another,  "if  we  do  this  [join  the  new  organization]  we 
shall  ba  on  the  same  stage  with  the  A.  F.  of  L.  or  the 
National  Building  Trades  Employers  Association."  So 
the  council  voted  to  co-operate  with  but  not  to  take 
membership  in  the  new  body.  We  think  there  is  needed 
in  the  council  a  clearer  view  of  its  purpose  and  a  greater 
sense  of  responsibility  for  carrying  out  that  which  the 
constituent  bodies  have  delegated  to  it.  There  may 
have  been  a  feeling  that  the  Construction  Council  move- 
ment interested  too  limited  a  group  of  engineers  to 
justify  the  Federation's  participation.  That  might  have 
been  a  good  excuse,  but  that  reason  was  not  mentioned 
in  the  Pittsburgh  discussion. 

Licensing  Indecision 

TYPICAL  of  the  mental  attitude  of  many  engineers 
is  the  report  of  the  Committee  on  Registration  of 
the  American  Engineering  Council,  presented  in  Engi- 
neering News-Record  last  week.  The  committee  appears 
not  to  see  any  positive  reasons  for  licensing  but  is 
willing  to  bow  to  an  accomplished  fact.  It  will  admit 
that  there  are  reasons  why  such  legislation  "may  prop- 
erly cover  engineers  and  architects  charged  with  respon- 
sibility for  public  works,"  but  it  is  agreed  that  those 
reasons  do  not  apply  to  mining  engineers.  As  to  other 
engineers  it  cannot  agree.  So  with  engineers  in  gen- 
eral. Not  only  do  those  who  profess  opinions  on  the 
subject  disagree  among  themselves  but  many,  also,  can- 
not even  lead  their  own  minds  to  definite  conclusions 
on  the  issue  as  now  drawn.  The.v  feel  that  even  now 
arguments  have  not  been  presented  with  such  clear-cut 
precision  that  thej"-  are  left  only  the  alternative  of 
support  or  opposition.  We  fear  that  this  indecision  is 
traceable  to  an  opinion  that  much  of  the  argument  in 
support  of  licensing  has  been  invoked  to  justify  a  posi- 
tion alread.v  occupied  on  other  than  strictly  rational 
grounds.  We  do  not  question  here  the  soundness  of 
that  argument.  We  point  out  only  that  so  far  it  has 
failed  to  convince  a  numerous  and  worth-while  section 
of  the  profession  that  engineers  should  be  licensed  b.v 
the  state.  And  that  section,  by  the  way,  is  far  more 
numerous  and  worth-while  than  might  be  imagined  in 
view  of  the  highly  organized  minority  in  favor  of  licen.s- 
ing.  We  suspect  that  where  the  opposition  has  not 
been  similarly  organized  the  question  has  been  going 
by  default.  Quite  aside  from  the  merits  of  licensing, 
we  believe  that  this  is  not  a  healthy  situation.  The 
i.ssue  is  too  important.  -Licensing  will  have  its  effect 
upon  every  engineer,  and  each  individual  engineer  owes 
it  to  himself  and  his  profpssion  to  think  the  subject 
through  to  a  definite  conclusion. 

firading  Portland  Cement 

SOONP^R  or  later  we  are  coming  to  grading  cement. 
The  present  stand.'.rd  portland  mment  specification 
is  a  great  step  forward  from  the  dozen  different  stand- 
ards of  some  years  ago  but  all  that  it  does  is  to  pre- 
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scribe  certain  universally  accepted  minima  in  place  of 
many  different  minima.  It  perpetuates  the  fallacy  that 
all  Portland  cement  is  alike,  or  at  least  equally  accept- 
able, provided  it  is  just  so  good  in  a  number  of  par- 
ticulars. As  Mr.  Bates  points  out,  in  the  extract  re- 
printed on  p.  1046  of  this  issue,  cement  for  different 
uses  requires  different  properties.  At  the  present  time 
there  is  difficulty  in  specifying  cement  qualities  that 
will  indicate  those  properties,  and  more  than  Ihat  tests 
of  concrete  have  not  been  devised  which  unmistakably 
relate  cement  quality  to  concrete  behavior.  In  con- 
sequence the  single  standard  is  today  justified  and 
desirable.  The  art  of  testing  is  improving,  however, 
and  these  difficulties  will  be  overcome  There  are  some 
commercial  reasons  why  one  and  only  one  cement  stand- 
ard should  prevail  but  they  must  in  time  bow  to 
superior  demands  of  the  user. 

Toward  a  Uniform  Concrete 

SO  PRONOUNCED  has  been  the  opposition  to  theJoint 
Committee's  clause  permitting  the  specifying  of  con- 
crete by  strength  and  so  valid  have  been  the  arguments 
against  it  that  there  is  small  chance  of  its  being  incor- 
porated in  the  final  report  of  the  committee.  Nevertheless, 
with  normal  improvements  in  the  making  and  testing  of 
concrete  a  strength  specification  is  bound  to  be  required 
in  time.  Methods  which  will  guarantee  a  uniform  con- 
crete and  tests  which  will  definitely  determine  that  such 
a  concrete  has  been  produced  are  being  studied  all  the 
time  and  human  experience  shows  that  when  a  suffi- 
cient number  of  men  work  simultaneously  and  independ- 
ently on  the  same  problem  that  problem  is  eventually 
solved.  A  step  toward  the  solution  of  the  problem  of 
uniform  production  of  concrete  is  promised  in  the 
method  outlined  by  Mr.  Bertin,  of  the  White  Construc- 
tion Co.,  on  another  page.  The  variable  moisture 
content  of  sand  has  been  a  stumbling  block  in  propor- 
tioning ever  since  the  importance  of  the  water  content 
has  been  appreciated.  The  suggested  method  bids  fair 
to  make  it  negligible,  provided  it  can  be  shown  that  the 
saturated  content  of  a  given  sand  is  constant,  and  pro- 
vided further  that  enough  tests  prove  beyond  doubt 
that  the  optimum  amount  of  water  can  be  computed 
from  the  characteristics  of  the  aggregate.  It  is  to  be 
hoped,  therefore,  that  the  contemplated  tests  will  be 
comprehensive  and  prompt. 

Dangerous  "Amusement  Devices" 

JUST  about  thirty  years  the  Chicago  World's  Fair 
gave  birth  to  the  mechanical  "amusement  device," 
which  since  then  has  come  to  infest  every  private  park 
in  the  country  and  some  public  parks.  During  that 
time  a  record  of  accidents  and  fatalities  has  been  piled 
up  against  these  machines  which  characterizes  them  as 
not  merely  a  public  nuisance  but  a  public  menace. 
Last  week  a  degenerate  descendant  of  the  Chicago 
Fair  family,  a  small  Ferris  wheel,  blew  down  in  a 
wind  storm,  adding  seven  or  eight  more  to  the  list  of 
victims  of  amusement  devices.  It  is  time  to  put  an 
end  to  this  bad  record.  Two  courses  are  open.  If 
the  thrill-making  machines  built  for  the  alleged  diver- 
sion of  the  working  man  and  his  family  are  held  to 
satisfy  a  real  need,  they  must  be  placed  under  such 
control,  and  charged  with  such  accountability,  as  will 
assure  safety.  To  flo  this,  com.petent  engineering 
certification  of  their  adequacy  in  construction  and  in 


operation  is  the  minimum  requirement.  This  is  the 
one  course;  could  it  be  followed  effectively  and  continu- 
ously, a  reasonable  assurance  of  safety  might  be 
attained.  The  other  course  is  more  radical  but  certain 
in  its  operation:  Wipe  out  the  amusement  devices 
entirely.  Under  present  conditions  the  public  safety 
is  constantly  at  risk  while  the  various  contraptions 
intended  to  give  their  patrons  a  new  sensation  con- 
tinue to  exist.  Depending  for  their  attraction  on  a 
spice  of  fictitious  danger,  they  are  so  built  and  managed 
that  this  danger  only  too  often  becomes  real.  With 
the  rarest  exceptions  they  are  incompetently  designed, 
cheaply  built,  and  operated  by  roustabout  attendants. 
Only  through  a  miracle  can  they  be  permanently  safe; 
and  sad  experience  shows  that  this  particular  miracle 
does  not  often  happen.  Both  structural  safety  and 
operating  safety  are  in  question.  Frequent  competent 
engineering  certification  of  the  structures  would  rea- 
sonably assure  the  former.  Safe  operation  is  a  more 
difficult  problem,  and  nothing  less  than  requiring 
skilled,  licensed  operators  to  be  in  charge  of  such 
devices  at  all  times  would  do.  We  have  little  faith 
that  such  drastic  requirements  could  be  enforced  even 
in  cities  with  efficient  administrative  machinery.  And 
of  course  those  amusement  machines  which  are  located 
outside  of  cities,  as  many  of  them  are,  would  alto- 
gether escape  control  unless  it  were  exercised  by  the 
state.  Complete  abolition  of  amusement  machines  is 
the  only  dependable  guarantee  against  their  dangers. 


Time  for  Performance 

FOLLOWING  the  controversies  which  marked  both 
the  original  and  the  adjourned  sessions  of  its  annual 
meeting,  the  American  Road  Builders  Association  has 
reached  the  point  where  promises  of  an  alert,  business- 
like administration,  in  keeping  with  the  importance  of 
highway  development  as  a  leading  American  industry, 
are  not  sufficient.  The  indications  are  clear  that  a  sub- 
stantial amount  of  actual  performance  will  henceforth 
be  demanded.  Much  fault  has  been  found,  in  the  past, 
with  the  management  of  the  organization  as  exercised 
through  the  secretaryship,  but  in  spite  of  this  wide- 
spread dissatisfaction  the  former  incumbent  was  re- 
turned to  office  by  a  vote  of  the  directors  at  this  year's 
annual  meeting — not  a  hopeful  sign.  In  the  opinion  of 
many  the  real  solution  lay  in  a  thorough  housecleaning 
— applied  both  to  methods  and  to  personnel.  This  has 
not  been  done,  but  there  are  indications  that  an  effort 
will  be  made  to  improve  conditions  this  year.  It  is 
difficult,  however,  to  reconcile  this  view  with  the  action 
of  the  directorate  in  casting  a  majority  ballot  which  can 
be  construed  in  no  other  way  than  as  an  indorsement 
of  the  old  secretaryship. 

The  main  hope  lies  in  the  assumption  of  a  large  por- 
tion of  control  over  the  association's  policies  by  the 
e.xecutive  committee.  One  of  the  big  issues  is  the 
management  of  the  Good  Roads  Show.  So'  severely  was 
the  conduct  of  the  show  at  Chicago  this  year  criticized 
that  it  might  be  worth  while  trying  the  innovation  of 
employing  a  competent,  paid  manager  and  providing  him 
with  headquarters  in  Chicago  at  least  three  months 
before  the  opening  of  the  show.  Such  a  manager  could 
be  guided  as  to  policies  by  a  committee  representing  both 
the  active  members  of  the  association  and  the  manufac- 
turers. If  the  feeling  among  exhibitors  is  rightly 
sensed,  they  are  willing,  this  year,  to  make  a  final  trial 


md.m 


June  22,  1922 


ENGINEERING     NEWS-RECORD 


1023 


of  participating  in  an  exhibit  in  co-operation  wnth  the 
American  Road  Builders  Association.  It  is  certain, 
however,  the  the  experiment  will  not  be  repeated  unless 
the  conditions  of  past  years  show  a  marked  improve- 
ment. 

With  a  break  in  the  deadlock  in  the  selection  of  a 
president  effected  by  the  choice,  last  week,  of  Thomas  J. 
Wasser  and  the  charge  of  an  illegal  election  of  directors 
sustained,  the  way  is  clear  for  constructive  work  in- 
stead of  internal  dissension.  The  feeling  now  is  to  let 
bygones  be  bygones.  Nevertheless,  the  end  of  the  year 
will  bring  forth  a  demand  for  proof  that  the  present 
administration  has  been  a  decided  improvement  over 
its  predecessors. 

To  Put  Labor's  Best  Foot  Forward 

IT  IS  the  type  of  leadership  displayed  by  John  Donlin, 
president  of  the  Building  Trades  Department  of  the 
American  Federation  of  Labor,  at  Cincinnati  recently 
that  will  win  for  labor  the  solid  support  of  the  general 
public.  In  his  annual  report  he  laid  down  the  principle 
that  the  aims  and  methods  of  labor  organizations  can- 
not contravene  the  interests  of  the  public.  Specifically 
he  proposed  fl)  that  the  authority  to  call  strikes  be 
taken  aWay  from  the  local  unions  and  be  lodged  in  the 
central  organization,  (2)  that  unscrupulous  labor  lead- 
ers be  deposed,  (3)  that  periodic  conferences  be  held 
between  the  presidents  of  all  building  labor  interna- 
tional unions  in  order  to  deal  with  important  issues 
involving  procedure  in  the  building  trades,  and  C4)  that 
laws  and  rules  that  are  "wasteful,  devoid  of  reason  and 
unjustifiable"  be  eliminated. 

We  have  no  doubt  that  the  adoption  of  the.se  sugges- 
tions would  work  a  reformation  in  the  building-trades 
unions.  It  stands  to  reason  that  among  a  group  of  men 
big  enough  to  have  been  elected  presidents  of  their 
international  unions  enough  sound  leadership  will  be 
found  to  reject,  once  given  the  needed  authority, 
methods  and  procedures  which  are  unfair  to  the  public 
and  a  hindi-ance,  in  the  long  run,  to  labor's  attainment 
of  its  own  aims.  The  fighting  type,  that  knows  no 
reason,  finds  its  way  into  the  higher  ranks.  On  the 
other  hand,  that  there  is  a  goodly  group  of  the  other 
persuasion  is  shown  by  these  proposals  of  Mr.  Donlin 
and  by  the  wholeheartedness  with  which  the  Building 
Trades  Department  has  worked  in  the  National  Board 
for  Jurisdictional  Awards — that  singularly  brilliant  ex- 
ample of  what  can  be  done  in  labor  questions  by  a 
man-fashion,  honest  approach  by  all  parties  at  interest. 
Should  Mr.  Donlin  carry  his  association  with  him  in 
his  suggestions  his  group  will  take  a  .strategic  position 
in  the  construction  situation.  With  invincible  force 
they  could  then  demand  that  other  elements  in  construc- 
tion square  their  practices  with  the  interests  of  the 
public— the  dealer.s,  for  example,  who  have  gouged  on 
materials,  the  bankers  who  have  demanded  extraordi- 
nary premiums. 

It  is  much  to  hope  for.  However.  Mr.  Donlin  has 
more  than  once  set  labor's  best  foot  forward.  If  his 
as.sociates  will  join  with  him  in  demanding  centralized 
strike  control,  the  elimination  of  crooked  leaders,  the 
co-ordination  of  the  internationals  on  policies  that 
square  with  public  interest,  and  the  elimination  of 
wasteful  practices,  results  of  inestimable  value  to  the 
publir^and  incidentally  to  the  A.  F.  of  L.— would 
quickly  follow. 


The  State  at  Fault 

WITH  great  regret  we  record  on  another  page  an 
accident  that  on  every  account  should  not  have 
been  allowed  to  happen.  The  collapse  of  the  Marlin 
bridge  by  washout  of  an  abutment  gives  no  room  for 
apology  for  its  inadequate  construction.  As  an 
academic  question  of  engineering,  the  case  may  be 
subject  to  argument  on  both  sides.  Rivers  are  treacher- 
ous, and  scour  action  cannot  always  t>e  provided  against 
at  a  reasonable  cost;  accidents  will  happen,  and  the 
vagaries  of  floods  are  beyond  prediction;  foundations 
ten  feet  deeper  might  have  been  destroyed  just  as 
easily,  and  the  extra  burden  on  the  taxpayer's  pocket 
would  have  been  a  sheer  waste.  Reasoning  of  this  kind 
may  be  urged  in  defense  of  the  particular  construction, 
but  the  unanswerable  fact  is  that  the  people  who  de- 
pended on  the  bridge  expected  and  believed  it  to  be 
enduring,  and  had  faith  enough  to  stand  on  the  bridge 
even  in  time  of  flood — they  were  carried  down  in  its 
collapse.  The  public  knows,  and  engineers  know,  that 
properly  applied  engineering  skill  could  have  prevented 
the  failure. 

Where  impartial  engineering  supervision  is  absent, 
such  accidents  are  likely  to  occur.  They  may  occur  even 
where  the  most  conscientious  and  disinterested  engineer- 
ing skill  has  been  applied,  but  long  experience  shows 
that  they  are  most  common,  in  fact  alarmingly  common, 
under  circumstances  where  the  engineering  design,  or 
important  engineering  decisions,  are  left  to  a  contrac- 
tor whose  pocketbook  benefits  by  building  cheaply.  In 
permitting  the  construction  of  this  particular  bridge 
without  adequate,  impartial  engineering  control,  the 
State  of  Texas  is  at  fault. 

Country-wide  experience  points  clearly  to  the  remedy 
for  these  conditions.  The  remedy  is  to  place  all  bridge 
construction  in  a  stato  under  the  control  of  the  state 
highway  authorities,  and  to  organize  a  competent 
bridge  division  in  the  highway  department.  State  upon 
state  has  demonstrated  that  such  control  at  once  raises 
the  level  of  highway  bridge  construction  and  removes 
a  menace  that  until  then  resisted  all  attempts  at  l^tter- 
ment.  So  long  as  local  bridge  contracting  remains  in 
the  hands  of  political  oflicials  the  results  are  evil  in  so 
large  a  proportion  of  cases  that  the  public  is  never  safe 
and  never  well  served;  but  the  consistent  record  of  a 
generation  shows  that  the  evil  conditions  ;ire  changed 
when  the  state  highway  bridge  authorities  are  placed 
in  control. 

Texas  needs  to  reform  its  bridge-building  system  as 
many  other  states  have  done.  It  is  not  the  only  state,  how- 
ever, in  which  the  ant  iquated  and  unsafe  system  of  bridge 
construction  in  sole  charge  of  local  oflicials  prevails. 
The  Marlin  failure  is  an  object  lesson  whose  instructive 
value  is  not  confined  to  Texas.  Wherever  the  old  system 
is  still  relied  upon,  the  people  should  be  told  and  should 
realize  that  they  are  in  danger,  that  public  safety  is 
not  adequately  provided  for,  and  that  a  change  of 
system  is  needed. 

Bringing  .ilmut  the  change  lies  within  the  control  of 
the  people  of  the  st.'ito  thom.'<elvos.  Ix-giilatures  .should 
act  to  provide  for  state  supervision  of  bridge  building. 
Until  they  do.  it  is  the  state  that  is  at  fault,  and  the 
state  should  properly  boar  the  blame  for  resulting  fail- 
ures. This  .should  be  brought  home  to  the  people  of 
Texas  and  of  other  states  that  need  to  learn  the  lesson. 
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Exploratory  Boring  Needed  as  Guide  to  Design 
and  Construction  of  Public  Works 

Subsurface  Surveys  Save  Money  and  Prevent  Mistakes — Boring  Methods  and  Drill-Rig  Types  Discussed 

— Preservation  of  Records  Vital 

By  James  F.  Sanborn 

Consulting  Engineer,  New  York  City 


Mr.  Sanborn  was  formerly  department  engineer  on 
the  Catskill  aqueduct  and  took  an  active  part  in  the 
extensive  geological  investigations  ivhich  invariably  pre- 
'  ceded  the  location  and  design  of  the  dams,  tunnels  and 
other  structures  built  by  the  New  York  Board  of  Water 
Supply. — Editor. 

ENGINEERS  planning  large  works  should  know  the 
nature  and  quality  of  the  underground  mass  sup- 
porting heavy  structures,  information  upon  which  the 
design,  cost  and  very  existence  of  these  structures  de- 
pend. The  systematic  survey  of  that  portion  of  the 
earth  below  the  visible  surface  is  frequently  of  even 
more  importance  in  c*onsidering  large  structures  than 
the  topographical  surveys  upon  which  engineers  have 
learned  to  rely  in  the  preparation  and  conduct  of  con- 
struction work.     The  proper  method  of  securing  under- 
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ground  data,  however,  is  not  always  followed  by  those 
responsible  for  large  expenditures  and  the  tendency  of 
many  engineers  to  take  chances  that  their  assumptions 
are  correct  has  often  been  followed  by  delays,  i-evisions 
of  plans  and  additional  expense  far  beyond  the  original 
estimate. 

In  our  large  cities  heavy  steel-frame  buildings  and 
bridges  of  long  span  with  great  loads  concentrated  upon 
footings  of  small  area,  subway  tunnels  through  water- 
bearing sand  beneath  rivers,  aqueducts  in  rock  carrying 
water  under  great  pressure  to  the  distributing  mains, 
all  require  a  definite  knowledge,  respectively,  of  the 
excellence  of  the  material  carrying  the  loads  of  columns 
and  bridge  piers,  the  depth  of  cover  above  the  com- 
pressed-air tunnel  roof,  and  the  certainty  that  no  fail- 
ure of  the  rock  through  which  the  aqueduct  tunnel  is 
driven  will  result  in  serious  loss  of  water  brought  from 
a  far  source. 

The  purpose  of  borings  is,  first,  to  determine  the 
practicability  of  the  site,  perhaps  one  of  several  to  be 
chosen  for  a  structure,  and  after  the  best  is  proved,  to 


gain  the  information  required  to  assist  in  designing  the 
particular  type  of  construction  and  in  estimating  the 
cost  of  necessary  excavations.  Wash  samples  of  glacial 
drift  and  rock  samples  in  the  form  of  cores  seldom 
furnish,  by  themselves,  enough  information  of  the 
nature  of  the  ground  mass.  A  knowledge  of  the 
behavior  of  the  drill  as  it  is  operated,  the  circulation  or 
loss  of  water  used  in  drilling,  and  subsequent  tests 
applied  to  the  hole  after  completion  must  all  be  studied 
to  secure  definite  information  on  which  to  base  designs 
for  large  works. 

Boring  Records — It  has  not  been  possible  for  most 
engineers  to  have  a  wide  experience  in  underground 
exploration,  nor  is  it  easy  to  get  much  information  on 
the  subject  of  borings  and  geological  structure.  In  such 
work  those  skilled  in  making  and  interpreting  boring 
data  should  be  consulted  whenever  possible.  As  an  aid 
to  those  seeking  information  in  New  York  City  the 
Municipal  Engineers  of  New  York  reviewed  all  available 
data  on  borings  and  geology  relating  to  the  city's  public 
works  in  order  that  the  information  constantly  going 
through  the  hands  of  the  city's  engineers  might  be  pre- 
served. A  permanent  collection  of  all  reliable  records 
of  borings  and  a  collection  of  rock  cores  and  samples 
representing  the  numerous  geological  formations  from 
Yonkers  to  Staten  Island  has  been  arranged  and  is 
housed  in  a  room  set  apart  for  the  purpose  in  the 
Municipal  Building,  and  is  available  at  all  times  for 
reference  and  study. 

It  is  a  mistake  to  assume  that  borings  have  but  a  tem- 
porary value  and  are  useful  only  for  the  purpose  for 
which  they  were  made.  In  the  investigations  under- 
taken by  the  New  Yoi-k  Board  of  Water  Supply  for  the 
location  of  the  18-mile  city  tunnel  of  the  Catskill  aque- 
duct the  geologists  made  excellent  use  of  certain  rock 
cores  from  borings  made  by  the  Dock  Department  many 
years  ago  and  preserved  by  General  McClellan,  who 
insisted  on  saving  the  records  and  cores.  Some  of  his 
associates  with  less  imagination  wished  to  throw  the  old 
stuff  away.  These  very  cores  gave  the  important  pre- 
liminary information  which  guided  subsequent  explora- 
tion and  threw  light  upon  the  rock  structur,  under  the 
East  River. 

Borings  are  made  for  many  purposes  and  the  interpre- 
tation required  varies  with  the  needs  of  each  case.  Such 
works  as  bridge  piers,  building  foundations,  dams,  cais- 
sons, docks,  subways,  tunnels  for  sewers  or  aqueducts 
and  harbor  dredging  offer  opportunities  for  the  effective 
use  of  borings.  It  seems  well  to  describe  three  par- 
ticular cases:  (1)  a  long  tunnel  in  rock;  (2)  the  site 
of  a  dam  on  glacial  drift;  and  (3)  a  tunnel  under  a 
river.  In  each  case  the  explorations  were  carefully  and 
thoroughly  made,  were  accompanied  by  exhaustive  tests 
of  various  kinds,  and  furnish  good  examples  of  the  best 
practice  in  work  of  this  kind. 

City  Aqueduct  Borings — A  tunnel  18  miles  in  length 
and  from  200  to  700  ft.  underground,  the  longest  con- 
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tinuous  tunnel  in  the  world,  has  been  driven  for  the 
Catskill  aqueduct  pressure  tunnel  in  New  York  City, 
starting  in  Yonkers  and  running  to  Brooklyn.  As  this 
tunnel  operates  under  a  head  of  several  hundred  feet  of 
water  the  explorations  were  unusually  thorough  in  order 
that  the  tunnel  might  be  everywhere  located  in  rock  so 
sound  that  it  would  not  yield  and  permit  leakage  in 
service.  Numerous  borings  were  made  to  define  the  bed- 
rock profile  along  the  tunnel  line  and  to  explore  for  bad 
ground  in  order  that  dubious  stretches  might  be  avoided 
in  the  location. 

Devasego  Darn  Site — A  problem  in  underground 
ex-plo;ation  with  a  number  of  unusual  features  was 
studied  by  the  New  York 
Board  of  Water  Supply  at 
a  proposed  dam  site  on 
Schoharie  Creek  at 
Devasego  Falls.  The  site 
appeared  at  first  to  be 
the  most  favorable  one  on 
the  stream,  but  after  the 
1  orings  and  certain  poros- 
ity experiments  had  been 
completed,  the  site  was 
proved  to  have  certain  dis- 
advantages which,  with 
other  considerations  relat- 
ing to  the  catchment  area, 
determined  the  selection 
of  another  location  for  the 
dam.  The  borings  were 
largely  in  glacial  drift  in 
part  filled  with  boulders 
and  hard  clay,  which  made 
for  diflicult  boring  work, 
and  extended  to  bedrock 
from  which  diamond  drill 
cores  were  taken.  Wash  samples  of  the  glacial  drift 
were  caught,  and  every  10  ft.  or  oftener  a  dry  sample 
or  undisturbed  core  of  the  glacial  drift  was  taken, 
which  proved  of  great  value  in  estimating  the  porosity 
of  the  material.  The  glacial  drift  was  in  places 
so  hard  that  an  unusual  amount  of  d.vnamite  was  re- 
quired at  times  to  gain  an  advance.  The  large  number 
of  sticks  of  dynamite  used  was  taken  as  .some  measure 
of  the  impervious  character  of  the  ground. 

An  unexpected  bend  of  this  old  gorge  almo.st  at  right 
angles  to  the  course  of  the  valley  illustrates  well  the  need 
ft  careful  work  in  distributing  the  borings  to  establi.sh 
the  po.sition  of  such  an  underground  feature,  which  may 
have  a  serious  bearing  on  the  location  of  the  dam 
foundations.  At  the  site  explored  a  ridge  of  glacial 
drift,  extending  out  into  the  main  valley  from  the  west, 
formerly  dammed  the  entire  valley,  forming  a  lake  to 
the  south.  The  modem  stream  has  cut  through  this  soft 
ground  ridge  at  Devasego  Falls.  Borings  show  the 
drift  there  to  be  100  ft.  deep.  The  proposition  of  the 
engineers  wa.s  to  take  advantage  of  the  natural  barrier 
of  glacial  drift  which  cros.ses  the  valley,  build  a  short 
dam  to  close  the  gap  made  in  the  glacial  ridge  by  the 
modern  stream  and  thus  restore  the  lake  which  formerly 
cxi.sted  to  the  south  of  the  ridge. 

As  the  depth  of  water  in  the  reservoir  confined  by  the 
rarth  ridge  would  be  nearly  100  ft.,  the  main  question 
was  to  determine  by  the  borings  the  degree  of  porosity 
of  the  material  in  the  ridge.  Linf?  of  hole."*  were  drilled 
along  the  center  of  the  proposed  dam  site  and  along  the 
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crest  and  toe  of  the  ridge,  as  well  as  across  the  ridge. 
The  glacial  ridge  is  known  as  a  "kame  deposit"  and 
was  formed  close  to  the  glacial  ice  during  a  melting 
stage,  in  part  by  material  transported,  sorted  and  laid 
down  by  the  water  from  the  melting  of  the  ice  mass  and 
in  part  of  residual  till  frozen  into  the  ice,  compressed  by 
it  and  dropped  as  the  ice  disappeared. 

It  can  be  readily  appreciated  that  the  mixed  material 
resulting  from  the  activities  of  the  water  and  ice  might 
be  in  places  quite  porous,  and  elsewhere  quite  imper- 
vious, as  was  found  tfl  be  the  fact  on  examination  of 
the  dry  samples  taken  at  frequent  intervals  in  the 
borings.  The  sandy,  porous  material  and  the  dense 
impervious  portions  of  the  ridge  were  found  to  lie  in  no 
regular  relation  one  to  the  other,  so  that  it  was  at 
first  hoped  that  there  were  no  continuous  strata  of 
porous  material  extending  through  the  ridge.  A  close 
in.spection  and  classification  of  the  dry  samples  taken 
from  the  borings  seemed  to  show  that  the  upper  part  of 
the  ridge  above  the  level  of  the  floor  of  the  valley  was 
sufficiently  impervious  to 
act  as  a  dike,  while  the 
material  below  that  level 
was  classified  as  easily 
penetrated  by  water.  This 
conclusion  was  largely 
borne  out  by  the  records 
of  loss  of  water  during 
the  operation  of  drilling 
at  about  the  elevation  of 
the  valley  floor  and  by  the 
position  of  the  ground- 
water table  under  the 
ridge,  which  was  flat  and 
below  the  general  eleva- 
tion of  Schoharie  Creek. 
As  a  confirmation  of 
the  belief  that  great 
quantities  of  water  would 
escape  under  the  ridge 
from  a  reservoir  making 
use  of  the  kame  deposit 
as  a  dam  porosity  expe- 
riments were  made  in  some  of  the  drill  holes  by  pump- 
ing water  down  the  holes  and  noting  the  eff'ect  upon 
the  water  table  in  neighboring  holes.  In  certain  ca.ses 
the  water  introduced  went  away  as  fast  as  it  could  be 
pumped  in,  without  considerable  result  in  raising  the 
ground  water  level,  which  was  regarded  as  further 
evidence  of  the  porous  condition  of  parts  of  the  glacial 
ridge. 

The  dam  is  now  being  built  about  3  miles  down  stream 
from  Devasego  Falls. 

Hud.Hon  River  Borings — About  the  most  difficult  bor- 
ing work  for  an  important  structure  near  Now  York  City 
was  that  undertaken  to  explore  the  bedrack  of  the 
Hud.son  River  valley  neat  Cornwall,  N.  Y.,  for  the  pres- 
sure tunnel  of  the  Catskill  aqueduct  which  cro.s.ses  the 
river  at  Storm  King  mountain.  The  maximum  depth  of 
bedrock  there  is  still  unknown,  although  abou*  two  years 
were  spent  in  efforts  to  sink  casing  from  floating  equip- 
ment in  the  middle  of  the  river  to  develop  the  bedrock 
profile  above  the  tunnel  line.  The  greatest  depth 
reached  by  the  casing  was  7fi8  ft.  but  at  that  point  the 
hole  had  to  be  abandoned  without  taking  any  diamond 
drill  core  from  bedrock.  Inclined  diamond  drill  holes 
were  meantime  started  from  the  deep  shafts  on  either 
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shore,  which  demonstrated  that  the  gorge  did  not  extend 
below  an  elevation  960  ft.  below  the  water  surface.  (See 
Engineering  Record,  Jan.  15,  1910,  p.  68.) 

A  survey  of  the  holes  at  the  Hudson  River  was  made 
to  determine  the  inclination  at  50-ft.  intervals  by  means 
of  glass  vials  etched  with  acid.  The  vial  partly  filled 
with  dilute  acid  was  placed  in  a  tube,  inserted  to  the 
desired  depth  in  the  hole,  and  allowed  to  remain  until 
the  line  of  the  surface  of  the  acid  was  etched  on  the 
glass.  On  being  withdrawn,  the  angle  between  the  axis 
of  the  vial  and  the  etched  line  Vas  measured  against  a 
calibrated  dial. 

A  small  compass,  floating  in  a  bath  of  hot  gelatin, 
which  solidifies  on  cooling,  is  sometimes  used  to  deter- 
mine the  direction  of  inclined  holes. 

In  order  to  check  the  depth  of  the  holes  below  the 
river  surface  by  measuring  the  hydrostatic  head  at  the 
bottoms  of  the  holes  a  recording  pressure  gage  was  used. 
This  gage  consisted  of  a  cell  with  a  steel  diaghragm 
filled  with  mercury  and  a  glass  column  through  which 


PERMA.XKXT   STOHAGE  OF  CORES  FOR   BORING  RECORDS 
A  6-ft.  core  box,  showing  double  layer  of  cores  by  use  of 
trays ;  the  core  is  marked  by  surgeon's  tape,  preserved  by  a 
covering  of  varnish. 

the  mercury  rose  and  overflowed  into  a  receptacle,  the 
amount  of  mercury  so  overflowing  being  in  proportion  to 
the  pressure  on  the  steel  diaphragm. 

Boring  Methods — The  methods  employed  in  boring 
work  depend  upon  the  information  sought  and  vaiy  from 
the  sounding-bar  or  rod  driven  by  hand  to  the  heavy 
and  complicated  machinery  necessary  to  .handle  deep 
holes.  Four  general  types  of  machine  are  used  for 
making  exploratory  borings  for  public  works:  (1) 
Wash  rigs;  (2)  diamond  drills;  (3)  shot  drills;  (4)  well 
drills.  In  addition  we  may  mention  (5)  the  rotary  and 
(6)  the  California  well  rig  for  making  deep  borings  or 
test  wells  in  soft  ground.  Wash  drills  are  used  to 
explore  the  soft  ground  above  bedrock,  while  bedrock 
is  explored  by  methods  2,  3  and  4.  The  drilling  problem 
in  most  cases  is  to  determine  the  bedrock  profile,  to  take 
samples  of  the  glacial  drift  or  soft  ground  overlying  the 
rock  and  to  secure  cores  of  the  bedrock  in  order  to  deter- 
mine its  character. 

Two  separate  drilling  operations  are  necessary;  First, 
carrying  the  casing  to  bedrock  to  support  the  walls  of 
the  hole  in  soft  glacial  sands  and,  second,  taking  cores 
in  bedrock.  For  work  of  exploration  the  drilling  rigs 
used  are  generally  light,  as  the  holes  for  most  structures 
are  not  often  deep.  Drilling  contractors  commonly  have 
one  type  of  rig  which  they  use  and  to  which  their  men 
are   accustomed    so   that   the   kind    of   machines    used 


depend  upon  which  contractor  gets  the  work.  For 
ordinary  depth  of  overburden — 50  or  75  ft. — the  churn 
drilling  and  driving  of  casing  can  be  done  with  the  drum 
of  the  diamond  drill.  For  greater  depths,  resort  may  be 
had  to  some  form  of  well-drilling  rig,  sometim.es 
mounted  on  a  wagon,  and  provided  with  a  boiler  pump 
and  gear  for  raising  and  dropping  a  string  of  drilling 
tools  handling  a  sand  bucket  and  for  driving  casing  by 
means  of  a  weight. 

Gasoline  engines  are  used  somewhat  for  test-boring 
work  where  about  10  hp.  is  sufl^cient.  Thej^  may  be  pro- 
vided with  a  belt  pulley  for  driving  the  shot  or  diamond 
drill,  and  a  nigger-head  on  a  flywheel  for  driving  casing. 
Gasoline  equipment  is  not  satisfactory  in  cold  weather 
on  account  of  diflficulty  with  the  water  supply,  and 
more  power  is  needed  in  penetrating  great  depths  with 
casing  than  the  above-described  rig  can  furnish. 

Minnesota  Rig — A  satisfactory  type  of  plant  adapted 
for  penetrating  200  to  300  ft.  of  glacial  drift  with 
casing  is  the  Minnesota  type  churn  buck,  shown  in  the 
pictures.  Steam  is  provided  from  a  boiler  of  about  10 
hp.  which  may  be  mounted  on  a  wagon. 

The  powerful  steam  engine  of  oscillating  type  with  a 
10  X  12-in.  cylinder  is  geared  to  the  spool  which  is  used 
in  driving  casing.  The  up-and-down  motion  with  the 
wash  pipe  or  churn-drill  rods  and  for  operating  the 
drive  weight  is  secured  through  letting  the  rope  slide 
back  and  forth  tight  and  loose,  on  the  spool  of  the 
engine.  The  engine  is  also  belted  for  operating  the 
diamond  drill. 

A  three-legged  derrick  with  26-ft.  poles  is  used, 
giving  22  ft.  hoist  in  the  clear.  A  hollow  cast-iron  drive 
block  weighing  about  300  lb.,  with  a  3-in.  diameter  hole 
through  the  center  for  a  guide,  is  used  for  pounding 
down  casing.  In  drawing  up  the  casing  when  shooting 
on  boulders  encountered  in  sinking  the  engine  is  well 
adapted  to  "rapping  back"  or  delivering  a  powerful 
upward  blow  for  withdrawing  or  raising  the  pipe. 
Altogether,  it  is  a  very  flexible  and  powerful  rig. 

A  pump  of  large  capacity  is  used  for  supplying  the 
plentiful  volume  of  water  under  high  pressure  so  neces- 
sary in  washing  down  casing  below  the  100-ft.  depth. 
The  outfit  is  used  as  a  wash  rig  for  operating  wash  rods 
and  driving  casing  through  earth  until  rock  is  reached. 
In  operation  the  engine  is  kept  running  always  in  the 
same  direction  while  the  rope  for  raising  the  rods  or 
drive  weight  is  operated  by  hand  by  tightening  or  loosen- 
ing two  or  three  coils  on  the  drum.  This  machine  is 
strong  enough  to  part  a  new  li-in.  diameter  Manila 
rope.  For  driving  casing  through  earth  more  than 
100  ft.  deep  it  is  a  device  of  sufficient  power  for  the 
rapid  handling  of  the  work. 

Wash  Rigs — Hand-operated  wash  rigs  are  effective 
in  putting  down  relatively  shallow  holes  and  where  there 
are  no  boulders  and  the  going  is  easy,  as  in  uniform  clay 
or  sand,  wash  holes  are  sometimes  put  down  by  hand  to 
depths  of  200  ft.  in  sand.  The  advantage  of  the  hand 
rig  is  that  it  is  light  and  easily  moved  from  one  setup 
to  the  next,  and  can  be  taken  anywhere,  in  woods  or 
over  hills,  or  where  room  is  lacking  in  city  work,  with- 
out much  expense.  For  preliminary  work  such  light  rigs 
are  useful,  but  the  results  secured  are  of  limited  value. 
Wash  borings  intended  to  prove  bedrock  are  likely  to  be 
unreliable,  and  power  rigs  must  be  employed  when  beds 
of  gravel,  hardpan  and  boulders  are  struck ;  a  liberal  use 
of  dynamite  to  break  up  such  obstacles  is  desirable. 

Diamond  Drills — For  rapid  drilling  in  rock  to  take 
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samples  and  give  accurate  data  on  the  formation  there 
is  no  device  superior  to  the  diamond-drilling  machine. 
There  are  a  number  of  types,  the  choice  depending  upon 
the  depth  of  hole  and  size  of  core  desired. 

The  diamond  bit  is  in  the  form  of  an  annular  ring  of 
soft  steel,  in  which  the  stones  are  set,  and  the  bit  is 
screwed  into  a  core  barrel,  flush  with  the  outside.  A 
hollow  line  of  rods  actuated  by  the  rotating  mechanism 
spins  the  core  barrel  and  diamond  bit,  and  feeds  it 
fonvard  as  the  diamonds  wear  away  the  rock.  Water 
for  cooling  the  bit  and  washing  up  the  cuttings  is  forced 
by  a  pump  down  the  line  of  di-illing  rods,  which  are 
thick  and  well  made. 

For  explorations  aiming  to  save  the  ma^rtmum  amount 


Watch  carefully  and  report  concisely  the  action  of  water 
in  a!l  boring  operations.  Should  the  water  forced  down 
the  wash  pipe  fail  to  come  to  the  surface  again,  the  hole 
should  be  recorded  as  "losing  water."  This  would  tend  to 
signify  that  the  material  is  water-bearing  or  porous^  or  it 
may  be  a  seam  or  cavity  such  as  may  e.xist  in  rock.  Should 
the  water  stay  at  the  top  of  the  pipe  it  would  tend  to  show 
the  impervious  nature  of  the  underlying  material.  The 
water  may  flow  out  of  the  top  of  the  casing,  indicating  that 
a  stream  of  water  has  been  encountered  with  a  greater  head 
than  that  in  the  pipe. 

In  reporting  "sand  and  gravel,"  give  some  idea  as  to  the 
proportional  amounts,  size,  and  whether  or  not  the  for- 
mation includes  boulders.  In  the  event  of  large  boulders 
being  encountered  which  cannot  be  "shot  out"  and  which 
require  the  use  of  the  diamond  drill  to  pass  through,  make 


Be^!7n_ 


Boring 

Surfijce  £JeYcrftori 


ARR.\XGE.ME.NT  OF  COKE.^   IX  BOXES 

of  core  the  double  core  barrel  has  been  devised  to  pre- 
vent revolving  and  the  grinding  action  of  the  core. 

The  cost  of  core  borings  is  usually  four  or  five  times 
as  much  per  foot  as  the  cost  in  ordinary  glacial  drift 
or  other  soft  ground. 

Shot  Drills — There  are  several  makes  of  di'ills  suited 
for  taking  rock  cores  of  sizes  larger  than  the  largest 
diamond  drill  bit  in  use;  for  plunger  elevators  deep 
holes  in  rock  up  to  20  in.  in  diameter  are  not  uncommon. 
For  use  in  weak  rock  which  does  not  yield  a  satisfactoiy 
core  by  the  diamond  bit  the  shot  drill  often  gives  good 
results. 

The  shot  drill  has  an  annular  steel  cutter  or  bit 
attached  to  a  core  barrel  5  to  10  ft.  long  and  turned  by  a 
string  of  rods  actuated  by  a  rotating  power-driven 
mechanism.  Chilled  steel  shot  are  fed  down  the  hole 
and  lodge  beneath  the  rotating  bit,  which  rubs  them 
around  on  the  bottom  of  the  hole.  These  shot  are  hard 
enough  to  scratch  glass.  They  vary  in  size  from  the 
finest  dust  to  the  size  of  No.  6  shot.  If  they  are 
crushed,  the  cutting  power  is  increased.  The  particles 
V>Pcome  embedded  in  the  soft  steel  of  the  rotating  bit 
nd  form  an  effective  grinding  tool.  Water  is  fed  down 
•  hrough  the  drill  rods,  as  with  the  diamond  drill,  to  wash 
up  the  rock  cuttings,  but  the  water  pressure  must  be 
i-arefully  adjusted  to  such  a  velocity  that  the  shot  are 
not  carried  away  from  the  point  of  attack. 

Earth  Borings  Inspertion — The  following  directions 
may  be  given  to  one  entrusted  with  the  inspection  of 
borings  in  earth,  and  have  been  used  on  public  work: 

The  main  object  is  to  determine  the  pervious  or  impervious 
character  of  the  material  penetrated  or  its  bearing  value 
under  load. 

Record  the  character  of  material  washed  up;  never  report 
I'aterial  as  "hardpan"  as  thi.s  is  too  indefinite  a  term. 

Record  the  di.><coloration  of  the  water  a.s  indicating  mate- 
'  lal  being  penetrated,  especially  the  presence  of  clay  which 
Might  not  otherwise  he  indicated. 

Watch  for  and  record  pockets  of  pand  or  cravel  without 

•  ny  cementing  material.  In  reporting  sand  be  sure  it  is 
liot  gravel  that  has  been  ground  fine  by  the  action  of  the 
drill. 

In  reporting  materials  give  gome  qualifications  as  to  their 
'  'impactnesiR. 

Observe  the  mechanical  operation  of  drilling,  eriving  delays 

•  ind  the  time  necessary  to  penetrate  a  stratum,  omitting 
'I'lays  caused  by  other  conditions  than  the  character  of  the 
material. 

Report  expedients  used  to  make  progress,  including  the 
location  requiring  use  of  dynamite,  with  amount  of  same. 
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sure  that  the  location  and  size  of  the  boulder  is  accurately 
determined. 

Samples  should  be  taken  which  will  represent  the  char- 
acter of  materials  for  each  10  ft.  penetrated,  and  oftener 
if  the  condition  changes.  The  dry  method  of  sampling  is 
to  be  preferred  and  should  be  strictly  adhered  to  for  the 
borings  at  embankment  sit/is  and  other  places  where  the 
material  arouses  any  suspicion  of  porosity.  Samples  should 
be  placed  in  the  bottles  provided  and  labeled  at  once; 
marking  the  character  of  the  samples  (wet  or  dry)  must 
not  be  neglected;  label  should  show  depth  of  material  and 
boring  designation.  When  a  wet  sample  is  permitted  it 
should  be  taken  only  after  the  receptacle  in  which  the 
wash  water  is  caught  is  filled  and  all  matter  in  suspension 
precipitated.  A  note  should  give  the  capacity  of  the  recep- 
tacle and  the  progrese  of  the  boring  made  while  it  was  being 
filled.  Tests  of  various  kinds,  for  bearing  value  of  the 
earth,  if  required,  may  be  made  during  the  progress  of 
the  work.  A  correct  idea  of  the  condition  may  be  gained 
by  an  experienced  boring  operator. 

Rock  Boring  Inspection — The  following  instructions 
apply  to  borings  in  rock : 

Record  depth  to  and  elevation  of  rock.  Rock  must  he 
penetrated  at  least  20  ft.  and  attention  is  called  to  the 
possib'c  error  of  calling  boulders  bedrock. 

Record  all  oh.«<Tved  characters  of  the  rock,  all  seams  and 
the  behavior  of  water. 

Report  the  comparative  rates  of  speed  ef  penetration 
through  various  types  of  rock.  Racing  of  drill  might 
indicate  soft  rock  and  should  be  noted. 

Record  each  length  of  core  recovered  and  length  of  corre- 
sponding run  of  core  barrel  as  the  proportional  amounts 
will  give  indication  of  the  hardness  of  the  rock,  considera- 
tion being  given  to  any  possible  breaking  up  of  core,  dn- 
to  the  operations  of  drill  or  existence  of  vertical  seams. 

Records  of  recovered  core  are  to  be  made  as  to  whether 
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any  of  these  breaks  were  caused  mechanically  or  by  seams. 

Arrange  core  in  boxes  as  shown  in  accompanying  sketch. 
This  work  must)  be  done  regular'y  and  boxes  placed  for 
future  reference  in  the  storage  building  provided.  Label 
box  with  boring  designation. 

Preservation  of  Records  —  Mark  total  run  of  recovered 
core  on  division  strips  of  each  board.  Use  more  than  one 
box  if  necessary  and  give  proper  boring  designation  and 
number. 

Core  should  be  placed  in  the  bottom  of  core  box,  as  shown 
in  sketch,  as  soon  as  it  is  obtained.  At  A  place  the  top 
piece  of  core,  labeled  with  hole  number  and  depth.  Then 
place  the  remainder  consecutively  as  shown.  The  core  at 
C  follows  that  at  B,  while  that  at  E  follows  D.  The  next 
layer  is  filled  with  core  in  the  same  manner.  The  core 
placed  corresponding  to  A  will  follow  core  at  F.  After 
the  box  is  filled,  it  should  be  nailed  up  at  once  for  storing. 
In  every  case  all  pieces  of  core  obtained  from  boulders  and 
not  properly  relating  to  the  core  in  question,  should  be 
gathered  up  and  placed  in  a  box  made  for  that  purpose. 

For  each  boring  the  following  information  should  be 
given : 


Co-ordinate 


North       East 


Depth     Pepth 
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Earth      Rock       Depth 


Pumping  Plant  on  Incline  Moved  to  Suit 
Water  Level 

IN  PROVIDING  a  water  supply  for  the  construction 
camp  at  the  Don  Pedro  Dam  in  California  it  was  nec- 
essary to  make  the  intake  adjustable  to  a  considerable 
range  in  water  level.    Records  of  the  flow  in  the  Tuol- 


>      ^      ^^900  Max.LW. 
Boffcm  ofsfrids   ^  698  Lowest sucfion 

Layou+  Longitudinal  Section 

MOVABLE   PUMPIXG  PLANT   ON   INCLINE 

umne  River,  from  which  the  supply  is  drawn,  show  that 
at  this  point  the  water  level  has  varied  as  much  as  52 
ft.  As  the  water  supply  in  question  would  be  in  use 
for  more  than  one  season,  it  was  decided  to  put  the 
pumping  plant  on  a  platform  that  could  be  moved  up 
and  down  an  incline  as  the  water  level  varied,  as  shown 
by  the  illustration.  Four-inch  delivery  pipes  laid  be- 
tween the  rails  of  the  incline  were  provided  with  Ys 
for  connecting  with  the  pumping  plant  and  were  located 
10  ft.  apart  vertically. 


Field-Stone  Crushing  Plant  for  Roadwork 

BY  CRUSHING,  screening  and  storing  rock  obtained 
from  adjacent  fields,  the  Highways  Improvement 
Co.  of  South  Bend,  Ind.,  during  the  winter  of  1921-22, 
was  able  to  get  rock  at  a  little  less  than  it  could  be 
shipped  in;  was  able  to  keep  its  organization  together, 
and  was  able  to  help  the  farmers  get  rid  of  objection- 
able stone.     The  equipment,  as  illustrated,  consisted  of 


PLANT    CRUSHES    STONE    FROM    FARMERS'    FIELDS 

an  Austin  portable  screening  and  crushing  plant  run 
by  a  25-hp.  steam  tractor;  an  18-in.  x  60-ft.  gasoline- 
driven  portable  belt  conveyor,  and  a  5-ton  pitless  scale. 
The  contract  was  for  six  miles  of  penetration  macadam 
road  near  South  Bend. 

A  survey  was  made  of  the  farms  along  the  road  and 
it  was  decided  that  it  would  be  possible  to  get  enough 
stone  from  the  fields  to  pay  to  put  in  the  portable  plant. 
The  plant  was  set  up  at  the  middle  point  of  the  road 
and  stone  was  hauled  in  by  the  farmers  from  within 
a  radius  of  four  miles.  About  60  per  cent  of  the  mate- 
rial was  taken  directly  from  the  fields  to  the  crusher, 
but  sometimes  when  the  wagons  all  arrived  at  nearly 
the  same  time  they  were  required  to  stock-pile  the 
material.  Most  of  the  stone  was  igneous  rock,  basalt, 
granite,  niggerheads,  etc. 

The  plant  reduced  the  stone  to  four  sizes  as  follows: 
screenings,  i  in.  to  dust;  fine  chips,  \  in.  to  \  in.; 
coarse  chips,  I  in.  to  11  in.,  and  large  chips,  li  to  4  in. 
As  the  rock  was  very  hard  the  large  sizes  predominated. 
In  fact  the  partition  between  the  bins  for  the  third 
and  fourth  sizes  was  entirely  removed  so  that  both 
of  these  sizes  flowed  directly  to  the  conve\  or  from  the 
screen.  A  70,000-ton  storage  pile  was  built  up  from  Jan. 
10  to  April  5. 

The  view  and  information  are  furnished  by  the 
Barber-Greene  Co.,  whose  belt  conveyor  was  used. 


Ohio  Cities  Cannot  Divert  Water  Revenues 

The  Ohio  Supreme  Court  has  unanimously  afiirmed  a 
decision  of  a  lower  court  (Roetenger  v.  City  of  Cin- 
cinnati) upholding  Section  3959  of  the  Ohio  General 
Code  which  limits  the  use  of  the  earnings  of  munici- 
pally owned  water-works  to  operation,  maintenance,  ex- 
tensions and  debt  charges.  Cincinnati  desired  to  trans- 
fer $500,000  of  water-works  revenue  in  relief  of  general 
ta.xation  and  of  its  embarrassing  financial  situation. 


\ 
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Some  Engineering  Aspects 
of  New  York  Traffic 

Counts  Show  Fifth  Avenue  Intensity — Influence 

of  New  Routes — Type  and  Condition 

of  Paving  Are  Important 

FROM  a  paper  on  "Traffic  Handling,"  before  the  New 
York  Section,  Am.  Soc.  C.  E.,  by  Amos  Schaeffer, 
consulting  engineer  to  the  borough  president  of  Man- 
hattan, the  following  extracts  covering  figures  on  traffic 
intensity  and  proposed  measures  of  relieving  congestion 
are  taken: 

Facilities  must  be  provided  not  for  the  average  movement 
of  traffic  over  a  period  of  8  or  10  hours,  but  for  a  shorter 
interval  of  gi'eatest  intensity,  which  usually  occurs  between 
9  and  10  a.m.,  and  between  5  and  6  p.m.  Fifteen  minutes 
has  been  assumed  in  the  past  as  a  sufficiently  short  period 
to  measure  intensity. 

Fifth  Ave.  Counts — On  Dec.  21,  1910,  the  15-min.  period 
of  maximum  traffic  on  Fifth  Ave.  between  41st  and  42nd 
Sts.  occurred  between  3:30  and  3:45  p.m.,  when  505 
vehicles  passed  through  the  block  in  both  directions.  This 
is  very  closely  7  per  cent  of  the  total  traffic  in  10  hours. 
Fifth  Ave.  has  a  roadway  width  of  55  ft.,  permitting  the 
movement  of  six  lanes  of  traffic  provided  no  vehicles  are 
parked  along  the  curb.  As  soon  as  moving  traffic  requires 
the  space,  no  parking  should  be  permitted.  The  movement 
of  six  lanes  of  traffic  gives  an  intensity  of  5.6  vehicles  per 
minute  per  lane. 

On  Aug.  25,  1911,  there  was  a  maximum  traffic  of  256 
vehicles  in  15  min.  between  4 :  45  and  5  p.m.,  equivalent  to 
2.9  vehicles  per  lane  of  traffic  per  minute.  This  great  de- 
crease in  traffic  is  probably  due  to  the  season  of  the  year 
when  it  was  taken.  The  former  count  was  in  December 
when  Christmas  shopping  was  at  its  height,  while  the  latter 
was  made  in  August,  when  many  people  were  away. 

On  April  2,  1919,  the  intensity  was  6.19  vehicles  per  lane 
of  traffic  per  minute.  In  October  of  the  same  year  it  was 
6.96,  and  in  April,  1920,  it  was  6.45.  If  it  be  assumed  that 
there  is  a  line  of  parked  vehicles  along  each  curb,  which 
happens  to  be  the  case  at  times,  these  figures  will  become 
9.29,  10.47  and  9.67.  Several  years  ago  it  would  have  been 
asserted  that  no  roadway  could  accommodate  this  intensity. 

New  Route's  Influence — Traffic  counts  were  made  in  April 
and  October,  1919,  in  the  vicinity  of  Fifth  Ave.  and  42nd 
St.  to  determine  what  effect  the  opening  of  the  Park  Aye. 
viaduct  would  have  on  the  movement  of  traffic  in  the  vicin- 
ity. These  ob.scrvations  were  made  to  determine  the  move- 
ment of  northbound  and  southbound  traffic  at  Fifth  Ave. 
and  42nd  St.;  on  Madison  Ave.  between  41st  and  42nd  Sts., 
;.nd  between  42nd  and  43rd  Sts.;  on  34th  St.  between  Fifth 
and  Park  Aves.;  on  Park  Ave.  from  34th  to  35th  Sts.,  and 
on  the  Park  Ave.  viaduct.  The  April  count  was  made  just 
before  the  viaduct  was  opened  and  that  in  October  about  six 
months  after.  Some  interesting  facts  were  developed  in 
these  counts.  For  in.stance,  the  total  traffic  on  Fifth  Ave. 
for  a  period  of  11  hours  in  April  was  18,617  vfhicles;  in 
October  it  was  17,782,  a  decrease  of  about  4  per  cent.  On 
the  other  hand,  the  maximum  hourly  traffic  had  increased 
from  2,165  in  April  to  2,511  in  October. 

Madison  Ave.  between.  41st  and  42nd  Sts.  accommodated 
9,489  vehicles  in  April,  and  in  October  7,710,  a  ficcreasc  of 
about  18  per  cent.  Thirty-fourth  St.,  between  Fifth  and 
Madison  Aves.  carried  4,182  vehicles  in  April,  and  in  Octo- 
ber 4,105.  Between  Madison  and  Park  Ave.,  however,  there 
was  an  increase  from  1886  vehicles  in  April  to  5,728  in 
October,  an  increase  of  3,842  vehicles,  or  200  ppr  cent.  The 
traffic  on  Park  Ave.  from  3Uh  to  35th  Sts.  increased  dunnif 
the  same  period  from  5,365  vehicles  to  14,376  vehicles,  or 
9,011  vehicles,  which  is  equivalent  to  K.8  per  cent.  The 
Park  Ave.  viaduct  was  not  open  in  April  but  in  October  it 
carried  13,086  vehicles.  The  maximum  hourly  count  wa.* 
2.098  vehicles  which  gives  an  inten.sity  of  8.74  vehicles  per 
lane  of  traffic  per  minute.    This  is  a  greater  intensity  than 


occurs  on  any  of  the  other  thoroughfares  under  discussion, 
if  the  intensity  is  based  on  the  full  width  of  the  roadways 
and  nothing  is  deducted  for  parking  space. 

The  deductions  to  be  made  from  these  observations  is  that 
traffic  immediately  availed  itself  of  the  Park  Ave.  viaduct 
and  the  roadway  around  the  westerly  side  of  the  Grand 
Central  Station.  There  is  no  interference  from  crosstown 
traffic  between  40th  and  45th  Sts.,  and  consequently  there 
is  more  freedom  of  movement  than  on  any  of  the  other 
thoroughfares.  While  it  seemed  to  have  caused  but  little 
reduction  in  traffic  on  Fifth  Ave.  there  was  considerable 
reduction  on  Madison  Ave.  It  also  appears  that  it  must 
have  attracted  considerable  traffic  from  other  thorough- 
fares. The  phenomenal  increase  in  traffic  on  34th  St.  be- 
tween Madison  and  Park  Aves.  and  on  Park  Ave.  seems 
to  indicate  that  a  new  thoroughfare  for  traffic  has  de- 
veloped on  Madison  Ave.  from  23rd  to  34th  Sts.,  through 
34th  St.  and  Park  Ave.,  over  the  Park  Ave.  Viaduct  and 
up  Park  Ave.  This  course  certainly  avoids  the  great  point 
of  congestion  at  42nd  St.  and  Fifth  Ave. 

Suggested  Remedies — Studies  have  also  been  made  for 
eliminating  the  grade  crossing  at  42nd  St.  and  Fifth  Ave. 
There  is  sufficient  clearance  over  the  subway  at  Fifth  Ave. 
to  depress  42nd  St.,  so  that  both  the  surface  cars  and 
vehicular  and  pedestrian  traffic  may  be  carried  under  Fifth 
Ave. 

It  has  been  the  practice  in  Manhattan  for  a  number  of 
years  to  replace  curb  intersections  having  a  radius  of  6  ft. 
by  a  radius  of  12  ft.  This  permits  traffic  making  a  right 
turn  to  hug  the  curb  closely  and  keep  out  of  the  way  of 
ti-affic  moving  in  the  opposite  direction.  With  a  6-ft.  radius 
automobiles  are  thrown  well  into  the  way  of  traffic  in  the 
opposite  direction.  A  passenger  car  can  turn  in  a  radius 
of  about  20  ft.  A  12-ft.  curb  radius  plus  the  width  of  the 
car  makes  about  17  ft.,  so  that  a  car  after  having  turned  a 
corner  is  not  more  than  3  ft.  from  the  curb.  These  changes 
are  made  in  connection  with  the  repaving  of  streets. 

Car  Tracks  and  Paving — The  effect  of  surface  car  tracks 
and  pavements  on  traffic  is  clearly  indicated  in  traffic  ob- 
servations made  in  1915,  on  Center  St.  between  Duane  and 
Pearl  Sts.  and  on  Fourth  Ave.  between  20th  and  21st  Sts.; 
both  of  these  streets  have  car  tracks.  On  Center  St.  the 
pavement  consisted  of  rough  granite  blocks  and  the  observa- 
tions indicate  that  vehicular  traffic  used  the  car  tracks,  at 
least  to  as  great  an  extent  as  the  pavement  outside  of  the 
tracks.  On  Fourth  Ave.,  on  the  other  hand,  where  the 
pavement  was  a  high-class  granite  block,  vehicles  used  the 
pavement  in  preference  to  the  car  tracks.  Two  deductions 
may  be  made  from  these  observations,  namely,  that  vehicles 
will  not  u.se  the  car  tracks  unless  the  pavement  in  the  road- 
way is  bad  and  that  therefore  surface  car  tracks  are  an 
impediment  to  traffic  and  reduce  the  effective  width  of  the 
roadway  for  vehicular  traffic. 

There  are,  generally  speaking,  but  two  kinds  of  pave- 
ments in  use  in  the  Borough  of  Manhattan,  sheet  asphalt 
and  granite  block.  Sheet  asphalt  is  ui^ed  where  a  noiseless 
and  cheaper  pavement  is  desired  for  traffic  of  light  tonnage 
and  granite  block  is  laid  for  the  use  of  both  of  heavy  ton- 
nage and  intensive  traffic.  The  specifications  under  which 
granite  blocks  are  laid  at  present  produce  a  pavement  which 
is  not  objectionable  for  the  use  of  pleasure  automobiles. 
The  objection  as  to  noise  also  disappears,  as  more  vehicles 
are  equipped  with  rubber  tires.  It  may  be  predicted,  there- 
fore, that  the  use  of  granite  block  for  pavements  will  in- 
crease and  will  be  acceptable  to  all  kinds  of  traffic. 


Tire  Widths  and  Vehicle  Loads — A  Correction 

In  the  communication  from  .S.  Whincry  on  the  rela- 
tion between  wide  tires  and  excessive  vehicle  loads 
(Engineering  News-Record,  June  1.  p.  923)  two  typo- 
(fraphical  errors  occurred.  In  the  sketch  the  width  of 
the  bearing  area  given  as  15  in.  should  be  17  in.  and 
in  the  text  the  figure  "12.2  per  cent"  given  as  the  in- 
crease in  circular  bearing  area  on  sub-foundation 
should  be  122  per  cent. 
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For  Contractor  and  A  verage  Engineer 


Truck  Drives  Piles  and  Backfills  Trench 

IN  BUILDING  72  and  84-in.  segmental  block  sewers 
at  Wichita  Falls,  Tex.,  a  motor  truck  was  successfully 
utilized  to  backfill  trench  and  drive  piles  when  it  was 
not  busy  hauling  material.  For  backfilling,  a  winch  was 
installed  to  pull   a  two-man   scraper.     The   equipment, 


JIOTOR   TRUCK    EQUIPPED   TO    DRIVE    PILES 

besides  the  winch,  for  piledriving,  is  indicated  by  the 
illustration.  The  contractor  was  C.  H.  Foley,  Wichita 
Falls,  and  Julian  Montgomery,  now  of  the  firm  of 
Montgomery  &  Ward,  consulting  engineers,  was  city 
engineer. 


A  Cheap  Form  of  Road  Drain 

By  Joseph  Blickensderfer 

Eng-ineer,    Department    ot    Roads    and    Bridges. 
Salt  Lake  County,  Utah 

IN  THE  case  of  a  road  with  a  grade  exceeding  2  per 
cent  the  following  method  of  subgrade  drainage  is 
effective  and  cheap  in  construction  cost:  At  intervals 
of  25  ft.  along  the  roadway  small  trenches  should  be 
dug  about  the  width  of  two  ordinary  shovels  and  to 
a  depth  of  about  2  in.  below  the  finished  subgrade,  so 
that  water  collecting  at  the  edge  of  the  pavement  will 
readily  drop  into  these  trenches  and  be  carried  off.  In 
the  bottom  of  these  trenches  boulders  and  rocks  from 
4   to   6   in.   in   size   should   be   laid   and   filled   in   with 


smaller  material,  as  the  trench  is  filled,  to  within  about 
2  in.  from  the  surface  of  the  pavement.  Then  addi- 
tional material  to  finish  the  shoulders  should  be  put 
on  and  thoroughly  rolled  with  a  heavy  roller. 

For   the   purpose   of   getting   the   drain   to    function 
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SECTION'  AND  PLAN  OF  IXEXPEXSIVE   ROAD  DRAIN' 

properly  its  center  line  should  be  at  an  angle  of  45  deg. 
with  that  of  the  longitudinal  axis  of  the  road  and  a 
slope  of  at  least  6  in.  in  10  ft.  should  be  given  to  the 
drain.  The  cost  of  this  construction  will  be  found 
very  low  where  proper  material  is  available.  A  plan 
and  cross  section  of  this  type  of  construction  is  shovvm. 


Analysis  of  Formwork  for  Concrete 
Members  in  Steel  Building 

By  Richard  P.  Wallis 

The  Lundoff  Bicknell  Co.,  General  Contractors,  Cleveland.  Ohio 

IN  A  LARGE  building  with  many  concrete  members 
it  is  possible  to  reduce  mental  and  physical  labor 
incident  to  the  sketching  of  formwork  details  by  the 
compilation  of  charts  showing  all  possible  sizes  and 
arrangements  of  structural  members  and  the  necessary 
dimensions  of  forms  to  fit  each  case.  In  this  way 
endless  repetition  of  calculations  is  eliminated  and  the 
process  is  simplified  to  one  of  making  an  analysis  of 
the  particular  conditions  existing  with  any  one  mem- 
ber and  then  applying  the  proper  dimensions  for  the 
parts  as  obtained  from  the  charts. 

The  accompanying  charts  were  prepared  and  used 
by  the  writer  with  considerable  success  in  sketching 
the  forms  for  the  fireproofing  of  the  beams  and  columns 
of  the  21-story  ofltice  building  recently  erected  in 
Cleveland  for  the  B.  F.  Keith  interests.  In  this  case 
the  framework  was  of  structural  steel,  fireproofed  with 
2  in.  of  concrete.  The  floor  construction  was  prin- 
cipally of  metal  domes  and  concrete  joists  with  some 
monolithic  slabs.  The  formwork  for  the  slab  and  beam 
sides  was  of  i-in.,  and  the  beam,  bottoms  of  IJ-in. 
material.     Columns  were  formed  from  li-in.  material. 

In  the  preparation  of  the  beam  sketches  it  was  found 
that  the  depth  of  the  steel  below  the  top  of  the  slab 
and  the  thickness  of  the  floor  construction  were  the 
governing  factors.  As  indicated  by  the  sketches,  charts 
were  worked  out  for  the  following  requirements :  Width 
of  beam  bottoms,  depth  of  beam  sides,  size  of  notches 
in  beam  sides  caused  by  other  beams  framing  into 
them  and  notches  in  column  forms  where  floor  beams 
frame  into  the  column. 
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In  this  particular  in- 
stance the  size  of  the 
steel  beams  and  col- 
umns g^overned  the  di- 
mensions of  the  forms 
but  the  principle  of  re- 
ducing all  possible  con- 
ditions of  construction 
to  tabular  form  and 
taking  off  the  required 
dimensions  from  these 
charts  applies  equally 
well  to  any  reinforced- 
roncrete  structure. 

The  .sketches  should 
be  made  in  duplicate  on 
cross-section  paper  f  the 

original  to  go  to  the  carpenter  and  the  carbon  to  be 
kept  in  the  office)  and  need  be  diagrammatic  only.  It 
is  not  necessary  to  make  the  sketches  to  scale  though  it 
would  be  helpful  if  it  were  practical  to  do  so.  The 
sketch  should  show  a  cross-section  of  the  completed 
form  properly  oriented,  indicating  how  the  various 
parts  are  membered  up,  and  an  outline  of  each  part 
(arefully  dimensioned  so  that  the  carpenter  need  waste 
no  time  in  laying  out  the  form  work. 

The  u.se  of  these  charts  makes  po.^sible  a  considerable 
saving  in  the  time  required  for  thi,-*  work  and  insures 
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CHART   VI.     SIZE  OF  NOTCHES   IX  COUMN   (IN  INCHES) 

Paving  Costs  for  Different  Types 

Average  costs  per  square  yard  of  various  types  of 
paving  for  country  roads  have  been  compiled  by  the 
U.  S.  Bureau  of  Public  Roads.  The  figures  cover 
68,000,000  .sq.yd.  of  paving  constructed  with  federal 
aid  in  all  parts  of  the  United  States  during  the  period 
1916-1921.  The  costs  per  square  yard  are  as  follows: 
Sand-clay,  18c.;  gravel,  46c.;  plain  and  surface-treated 
macadam,  95c.;  bituminous  macadam,  $2,10;  bituminous 
concrete,  $2.50;  plain  cement  concrete.  $2,57;  rein- 
forced-cement  concrete.  $2.74;  and  brick,  $4.10.  The.'*e 
figures  cover  only  the  cost  of  the  paving;  they  do  not 
include  the  cost  of  grading,  and  officials  point  out  that 
it  must  not  be  a.ssumed  that  roads  of  the  several  types 
can  be  constructed  in  any  locality  at  the.se  figures. 
For  example,  the  co.st  of  bituminous  concrete  varied 
additional  accuracy  in  the  sketches  th-mselves  owing  from  $1,70  in  the  New  England  states  to  $3.13  in  the 
to  the  elimination  of  the  repetition  of  a  large  number  group  of  states  including  Kentucky,  Tennessee.  Missis- 
of  individual  calculations.  "'^P'-  «"''  Alabama. 
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Derricks  Lashed  to  Building  Columns 
in  Restricted  Operating  Area 

LACK  of  sufficient  operating  space  in  which  to  follow 
^the  usual  method  of  foundation  excavation  led 
the  contractors  on  the  construction  of  a  seven-story 
building  being  erected  on  43d  St.  between  Madison 
and  Park  Aves.,  New  York  City,  to  adopt  rather 
unusual  means  for  anchoring  the  stiff-leg  derricks  neces- 
sary for  handling  excavated  material. 

The  building  under  construction  is  one  which  will  be 
occupied  exclusively  by  Charles  &  Co.,  now  occupying 
part  of  the  building  adjacent  to  that  being  constructed. 
The  ground  area  to  be  occupied  by  the  building  has  a 
frontage  on  43d  St. 
of  42  ft.,  a  depth  of 
100.5  ft.  on  the  west 
side  perpendicular  to 
43d  St.  and  a  width 
of  24.7  ft.  at  the  rear 
end.  In  order  to 
provide  room  for  a 
basement  and  sub- 
basement  it  has  been 
necessary  to  exca- 
vate approximately 
3,300  cu.yd.  of  solid 
rock.  As  the  build- 
ing is  being  con- 
structed in  one  of  the 
most  congested  por- 
tions of  the  city,  the 
amount  of  plant  that 
could  be  erected  ir. 
the  street  wa.s 
limited.  Not  enough 
room  was  available 
for  erecting  stiff-ley 
derricks  in  the  ordi- 
nary fashion  so  the 
contractors  undercut 
the  foundations  of 
the  adjoining  build- 
ings sufficiently  to 
provide  safe  bearing 
for  heavy  timbers 
upon  which  the  stiff-leg  derricks  were  to  be  placed. 
These  timbers  were  usually  14  in.  square  and  they 
were  placed  three  ply  on  about  18-ft.  centers. 

As  these  timbers  were  placed  at  approximately  the 
finished  first  floor  elevation,  the  usual  cribbing  neces- 
sary for  supporting  excavating  plants  was  done  away 
with,  allowing  free  access  at  all  times  to  the  entire 
area  to  be  excavated. 

In  place  of  anchoring  the  derrick  masts  to  dead-men 
the  derricks  were  so  set  that  the  masts  were  directly 
opposite  and  about  8  ft.  from  the  steel  columns  of  an 
adjoining  20-story  building.  A  rigid  connection  was 
made  by  an  8-in.  channel  and  two  sets  of  8-in.  angles 
from  the  top  of  the  mast  to  the  steel  column.  The  col- 
umn was  punched  for  the  purpose  and  the  angles^ 
securely  bolted  both  to  the  connecting  channel  and  to 
the'  column.  Two  other  anchorage  points  were  made 
from  each  mast  to  the  adjoining  columns  on  either  side 
by  several  strands  of  l-in.  steel  cable,  the  fastening 
to  the  column  being  made  by  a  steel  plate  and  an 
eye-bar. 
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With  this  derrick  equipment  it  was  possible  to  handle 
excavated  material  by  the  second  derrick  from  the  rear 
of  the  area  being  excavated  to  approximately  the  mid- 
dle of  the  area  whence  the  load  would  be  picked  up  by 
the  first  derrick  and  transferred  to  trucks  waiting  in 
the  street.  The  center  of  the  first  derrick  was  approxi- 
mately 18  ft.  and  the  center  of  the  second  derrick 
35.5  ft.,  from  the  43d  Street  building  line. 

Derrick  1  was  equipped  with  a  60-ft.  boom  and  a 
35-ft.  mast  and  derrick  2  with  a  boom  about  75  ft. 
in  length  and  a  mast  35  ft.  long. 

The  excavation  work  was  done  by  Clarence  L.  Smith, 
Inc.,  New  York  City,  and  the  Ruggles-Robinson  Co.,  en- 
giners  and  constructors,  are  contractors  for  the  erection 
of  the  building. 


Floating  a  Stranded  Lumber  Carrier 

By  E.  A.  Strunk,  Jr. 

Key  West,  Fla. 

y\N  AIR  compressor,  a  gasoline  launch,  some  light 
xV  derrick  equipment  and  a  moo 'cum  of  ingenuity 
were  largely  responsible  for  the  rec  ^.mation  of  75  per 
cent  of  the  600,000  ft.  b.m.  lumbei  cargo  carried  by 
the  American  schooner  "J.  W.  Somerville,"  which  was 
stranded  last  October  in  the  Gulf  Straits  between  Key 
West  and  the  coast  of  Cuba.  The  schooner  was  en  route 
from  St.  Andrews  Bay,  Fla.,  to  San  Juan,  Porto  Rico, 
and  was  overturned  during  a  West  Indian  hurricane. 
All  members  of  the  crew  were  lost.  The  vessel  was  later 
found  and  towed  into  the  outer  harbor  of  Key  West  and 
grounded  on  a  sand  and  coral  reef  of  about  18  ft.  depth. 

Four  months  later  it  was  sold  and  the  purchaser 
immediately  contracted  to  have  the  vessel  floated,  the 
South  Florida  Contracting  &  Engineering  Co.  being 
given  the  job.  The  schooner  was  located  five  miles  off 
Key  West  and  had  been  forced  by  the  heavy  seas  higher 
on  to  the  reef. 

The  contractor  rigged  up  a  small  barge  with  an  air 
compressor  and  towed  it  to  the  wreck  with  a  small 
launch.  Previous  investigation  had  disclosed  the  fact 
that  heavy  anchors  and  the  anchor  chain  were  caught 
on  the  rock,  and  weighed  the  schooner  down  so  that 
their  removal  was  necessary  before  the  vessel  could  be 
floated.  During  March  and  April  the  anchors  and 
chains  were  therefore  removed,  considerable  time  being 
consumed  in  that  operation  due  to  the  fact  that  diving 
was  possible  only  in  calmest  weather. 

With  anchors  and  chains  removed  air  was  pumped 
into  the  vessel  until  it  floated.  The  schooner  was  then 
towed  into  land  and  a  rock  bin  built  on  her  keel.  Into 
this  rock  bin  were  placed  100  tons  of  rock  which  gave 
a  center  of  buoyancy  permitting  turning  of  the  vessel 
by  light  derrick  equipment.  She  was  then  towed  into 
water  of  a  35-ft.  depth  and  a  10-ton  derrick  barge  hooked 
on  turned  her  in  a  few  minutes.  Gasoline  tugs  then 
towed  her  to  dockage  in  Key  West. 

Heavy  seas  and  grinding  on  the  rocks  had  torn  away 
masts  and  housing  but  all  of  the  lumber  cargo  stored 
below  decks  (approximately  475,000  ft.  b.m.)  remained 
intact  though  watersoaked,  discolored  and  covered  with 
mud  and  sand.  The  hull,  of  edge  grain  pine  and  oak, 
appeared  but  little  damaged. 
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For  Contractov,  and  Average  Engineer 

Solving  a  Land-Subdivision  Problem 

By  Edwin  P.  Arneson 

San  Antonio,  Texas 

AN  UNUSUAL  problem  in  land  subdivision  arose  out 
t  of  the  decision  of  seven  Mexican  heirs  to  cut  up  a 
tract  of  land  already  long  and  narrow  into  seven  still 
narrower  strips,  all  of  the  same  area.  The  fact  that 
the  proposed  method  of  subdivision  appeared  freakish 
and  as  against  public  policy  to  the  surveyor  was  beside 
the  point,  inasmuch  as  he  was  told  that  it  was  his 
services  as  a  surveyor  that  were  wanted,  not  his  ideas 
of  rural  economy. 

The  land  lay  in  the  shape  of  a  quadrilateral,  about 
ten  times  as  long  as  it  was  wide,  and  no  two  sides  were 
parallel.  It  was  the  desire  of  each  of  the  owners  to 
have  an  equal  front  on  the  road  along  the  east  boun- 
daiy,  then  to  have  rays  departing  therefrom  on  such 
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courses  as  would  make  seven  equal  lots.  The  following 
solution  of  the  problem  is  direct,  exact  and  self- 
checking.  There  is  nothing  unusual  in  the  mathematics 
of  the  method,  but  it  is  believed  that  the  method  itself 
is  interesting  and  that  it  can  be  applied  often  with 
profit  to  the  solution  of  a  wide  range  of  subdivision 
problems. 

Briefly,  if  we  solve  the  first  lot,  and  then  solve  a 
uadrilateral  equal  in  area  to  the  first  lot  plus  the 
second  lot,  we  can  then,  by  differences,  find  the  char- 
acteristics of  the  .second  lot;  and  so  on  through  all 
seven  solutions.  Though  this  method  has  the  appear- 
ance of  "the  long  way  'round,"  it  has  the  advantage  of 
working  each  computation  on  the  same  base.  If  then 
the  differences  check,  first  and  second,  we  have  avoided 
errors  that  might  otherwise  have  nullified  a  whole 
-erie.s  of  computations. 
Referring  to  Fig.  1,  let 

a_ given  front  on  road  for  one  or  more  lots 
/l=^given  area  of  one  or  more  lot.s,  in  acres 
(5,645  square  varas— 1  acre) 
X=the  latitude  of  west  boundary  line  for  correspond- 
ing A 


Then:     5.645/1^= 
From  which: 


(o  -f-  x)   (3910— x,  tan  0)  -f  x*  tan  e 


By  inserting  in  the  last  expression  values  for  A  and 
a  corresponding  to  the 
number  of  equal  lots  de- 
sired to  include  in  the 
computation  we  arrive  at 
the  data  given  in  the  ac- 
companying table.  From 
these  data  the  co-ordinates 
of  the  various  lot  corners 
are  determined.  By  sim- 
ple computations  the  co- 
ordinates will  give  the 
courses  and  distances  desired. 


/Acre  'Sb4Si^  taros 
FIG.    2— DET.\ILS   OF 
PROBLEM 


FACTOK.S  USED   IN 
FORMULA 


CO-ORDINATES, 
WKST   LINE 
* 


45  22 

50  6 

197,846 

17.15 

510.533  8 

80  33 

27.26 

90  44 

101  2 

395.692 

34  30 

1,021.067  6 

161  36 

54  78 

135  6b 

151  8 

593.538 

51  46 

1.531.601  4 

243  II 

82  51 

180  88 

202  4 

791.384 

68  61 

2.042,135  2 

325  59 

no  51 

216  10 

253.0 

989.230 

85  77 

2.552.669  0 

408  82 

138  75 

271  32 

303  6 

1,187.076 

102  92 

3.063,202  8 

492.80 

167  25 

316  53 

354  2 

1,384,922 

120  07 

3,573,736  6 

577.53 

196  0 

11.290  A  -  3910a 
3910  -  0.339  a 


Glass  and  Fire  Tile  Used  as  Aggregate 
in  Concrete  Building  Foundation 

By  Frank  F.  Royal 

Indian  Head,   Md. 

WASTE  glass  and  fire  tile  were  used  as  aggregate 
for  the  concrete  in  a  foundation  for  an  addition  to 
the  existing  office  building  occupied  by  the  L.  E.  Smith 
Glass  Co.,  Mt.  Pleasant,  Pa.  It  often  happens  that  a 
glass  tank  built  of  brick  and  lined  with  fire  tile  breaks 
open  and  leaks  or  burns  out  with  the  extreme  heat.  In 
order  to  repair  the  tank  the  fires  must  be  killed  as  the 
molten  glass  cannot  be  drained  off.  Once  the  glass  has 
become  cold  a  solid  mass  remains  that  has  to  be  broken 
up  with  sledges,  bars,  picks,  etc.  As  the  glass  clings 
to  the  fire  tile  the  tile  also  has  to  be  removed.  Inas- 
much as  a  quantity  of  this  material  was  on  hand,  and 
because  considerable  difficulty  would  have  been  expe- 
rienced in  securing  other  suitable  material,  it  was 
decided  to  use  the  broken  glass  and  fire  tile. 

In  the  concrete,  the  lumps  of  glass  and  fire  tile  were 
broken  to  about  15  in.  in  size.  The  concrete  was  mixed 
in  the  proportion  of  one  part  cement,  two  parts  .sand 
and  five  parts  broken  glass  and  fire  tile.  The  wall  had 
a  thickness  of  12  in.  and  was  carried  to  a  depth  of  9  ft. 
The  footing.s  under  the  wall  were  composed  of  the  same 
material.  No  reinforcing  was  u.sed.  After  the  forms 
were  removed  it  was  evident  that  the  concrete  used  made 
a  very  substantial  wall. 

Another  feature  of  the  building  was  the  imitation 
rock  face  f\ni«h.  The  walls  alwvc  the  foundation  were 
built  of  8-in.x  12-in.  x  12-in.  hollow  tile  and  a  rock  facing 
tf  cement  was  applied  directly  on  the  blocks  to  match  the 
old  building,  which  was  built  of  stone  with  a  rock  face 
finish.    The  cement  rock  facing  was  applied  as  follows: 

A  scratch  coat  of  1 :  2  motar  5  in.  thick  was  put  on 
and  l>efore  the  cement  set  the  joints  were  marked  off 
to  match  the  joints  on  the  old  building  and  then  tuck 
pointed.  Before  the  scratch  coat  had  thoroughly  dried 
the  rwk  facing  was  fini,shed.  The  mixture  of  one  part 
cement  and  one  part  sand  with  about  10  per  cent  of 
lime  putty  was  applied  with  a  small  trowel. 
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Shale  Removed  from  Gravel  by  Jigging 

GRAVEL  containing  shale  has  been  successfully  pre- 
pared for  concrete-road  construction  by  jigging 
out  the  soft  and  light  stone,  in  experiments  conducted 
by  the  Minnesota  Pipe  &  Tile  Co.,  with  the  aid  of 
Prof.  F.  C.  Lang  and  Prof.  Davis  of  the  University 
of  Minnesota.  Using  the  jig  illustrated  as  designed 
by  Prof.  Davis,  "practically  every  particle  of  shale  was 
successfully  removed"  from  a  local  gravel  unfit  for  con- 
crete  roadwork  because   of   its   shale  content. 

Describing    the    jig    in    the    Minnesota    Techno-Log, 
Prof.   Lang  states  that   it   is   about   6   ft.   wide,   8   ft. 


FROM  JOB  AND  OFFICE 


Hints  That  Cut  Costs  and  Time 


JIG  FOR  REMOVING  SHALE  FROM  GRAVEL, 

long,  and  9  ft.  8  in.  high.  The  space,  A  about  4x5  ft. 
has  a  i-in.  screen  at  the  bottom.  Across  the  front  is 
a  weir  about  4  in.  above  the  screen  bed.  Approximately 
4  in.  from  this  a  metal  plate  extends  across  the  space 
with  openings  into  spouts.  The  openings  into  the  metal 
spouts  B  are  about  i  in.  above  the  top  for  weir  across 
the  front.  At  C  is  a  platform  sloping  toward  screen 
and  at  D  are  connecting  rods  which  operate  pistons. 

When  the  jig  is  in  operation,  the  bed  is  filled  with 
gravel  up  to  and  somewhat  above  the  elevation  of  the 
weir;  it  is  filled  with  water  up  to  the  same  level.  The 
pistons,  which  are  about  26  in.  x  32  in.  make  about  154 
2-in.  strokes  per  minute.  The  effect  is  to  keep  the 
gravel  jumping  with  the  pulsation  of  the  water,  which 
causes  the  heavier  stones  to  settle  and  the  lighter  par- 
ticles or  shale  to  come  to  the  surface.  Then  if  a 
constant  stream  of  water  is  entering  the  jig  and  also 
a  constant  supply  of  gravel  is  being  furnished  on  the 
sloping  platform,  it  is  entirely  a  matter  of  adjustment 
to  have  the  shale  and  water  flow  out  of  the  spouts  and 
pebbles,  and  of  course  water,  flow  out  under  the  plate 
and  over  the  weir.  Sand  below  I  in.  goes  through  the 
screen  and  is  removed  from  bottom  of  the  hopper.  The 
jig  has  a  capacity  of  abojjt  five  tons  an  hour. 


Tank  of  40,000-Gal.  Capacity  Supported  by 
Timber  Bents  Moved  on  Flat  Cars 

A40,000-gal.  conical-bottom  water  tank  was  recently 
moved  from  its  position  along  the  lines  of  the 
Canadian  National  Railways  at  Resplendent,  B.  C, 
Canada,  to  Red  Pass  Junction,  a  distance  of  two  miles, 
by  an  unusual  method  which  proved  successful. 

The  method  used  was  as  follows :  Two  steel  flat  cars 
were  first  heavily  loaded  with  ballast  and  spurred  out. 
one  on  each  side  of  the  tank,  until  the  drawbars  of 
the  cars  were  just  clear  of  the  tank's  riser  pipe.  The 
tank  was  then  jacked  up  about  20  in.,  enough  to  allow 
the  track  to  be  connected  under  the  riser  pipe  and  also 
to  give  sufllicient  clearance  between  it  and  the  top  of  the 
rail. 

Two  timber  bents  were  then  erected,  one  on  each  of 
the  flat  cars  at  the  ends  nearest  the  tank.  The  bents 
were  placed  just  inside  the  tank  columns  and  the  whole 
structure  was  thus  supported.  Bents  tied  together  at 
the  top  with  two  8-in.  by  8-in.  timbers,  notched  over 
the  tank  and  bolted,  one  on  each  side  of  the  tank  bot- 
tom. The  weight  was  distributed  on  the  bents  by  short 
posts  placed  on  top  of  the  bents  just  back  of  the  col- 
umns, the  top  ends  of  the  posts  wedging  against  the 
bottom  of  the  tank.  The  bents  were  well  sway  braced 
in  both  directions  and  bolstered  on  the  cars  with  a  2-in. 
pin  through  the  center,  in  order  that  the  cai-s  might  be 
free  to  swing  when  passing  through  curves. 

The  cars  were  then 
coupled  with  chains 
and  turn  buckles,  one 
on  either  side  of  the 
riser  pipe,  the  turn 
buckles  being  used 
to  adjust  the  chains 
when  going  around 
curves.  A  floor  of 
3-in.  planks  was  laid 
in  the  bottom  of  the 
riser  pipe  and  about 
3  A  yd.  of  gravel  de- 
posited in  the  heat- 
ing chamber  to  act 
as  ballast.  Four  sets 
of  rope  falls  were 
used  for  guy  lines 
extending  from  the 
top  of  the  columns 
to  the  sides  of  the 
flat    cars.      These 

were  fastened  about  15  ft.  from  the  end  of  the  cars  and 
crossed,  as  illustrated,  in  order  that  they  might  guy  the 
tank  in  both  directions. 

On  reaching  the  destination,  the  cars  wei-e  again 
spurred  directly  over  the  new  tank  foundation  and  the 
tank  jacked  into  place.  No  sign  of  damage  was  de- 
tected in  moving  the  tank. 

The  material  contained  in  the  foregoing  article  was 
taken  from  the  Water  Tower,  published  by  the  Chicago 
Bridge  &  Iron  Works  and  the  Horton  Steel  WorkS; 
Ltd.,   of  Canada. 
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Blow  er  Removes  Excess  Fine  Material 
From  Sand  For  Road  Work 


By  Allen  P. 

Kansas  City, 


Child 

llo. 


AFIELD  blower  plant  proved  successful  in  prepar- 
ing bank  sand  for  concrete-road  construction  in 
Imperial  County,  Cal.  The  local  sand  contained  about 
15  or  20  per  cent  of  a  material  which  would  pass  a 
100-mesh  sieve  as  against  the  required  5  per  cent. 
Instead  of  impoi-ting  material  from  other  localities  a 
special  plant  was  erected  for  blowing  the  fine  particles 
from  the  sand. 

The  device  was  an  ordinaiy  convej-or  which  lifted 
the  sand  to  a  revolving  screen.  Material  which  would 
pass  a  i-in.  mesh  was  discharged  into  a  hopper  under 
the  screen  and  then  through  a  narrow  opening  into  a 
storage  bin  below.  In  falling  from  the  hopper  to  the 
bin  below  this  sheet  of  sand  passed  in  front  of  a  nozzle 
through   which  a   current   of   air   from  a   centrifugal 


b.VNLi  faCUEKXINU  I'LANT  WITH  ULUWEIt 

blower  passed.  The  velocity  of  the  air  at  the  nozzle 
was  controlled  by  a  preHsure-regulafor  at  the  blower  so 
that  any  de.sired  percentage  of  material  could  be  blown 
from  the  sand.  The  engine,  which  operated  the  con- 
veyor and  revolving  screen  operatfd  the  blower. 

This  system  was  economical  wht-re  the  sand  did  not 
require  artificial  drying. 


An  Inexpensive  Overhead  Bin  Gate 

By  G.  W.  McAlpin 

Huntington,  West  Va. 

THE  OVERHEAD  bin  gate  shown  in  the  accompany- 
ing sketch  is  being  successfully  used  by  various 
cand  and  gravel  plants  in  this  vicinity  for  admitting 
either  sand  or  gravel  from  overhead  bins  into  trucks. 
The  gates  are  usually  fitted  into  the  roof  of  a  tunnel 
through  the  bins.  Trucks,  passing  through  the  tunnel, 
receive  their  loads. 

The  gate  is  made  of  a  plate  of  %-'m.  iron  fitted  against 
the  roof  of  the  tunnel,  and  held  in  place  by  four  bolts. 


Pipe  spreader 


Wearing  sf rip        circular  plate     Square  pi. 


BI.V  GATE  FOR  LOADING  AGGREX3ATE 

Gravel  passes  through  an  aperture  in  this  plate,  cor- 
responding to  a  similar  one  through  the  top  of  the  tun- 
nel. A  circular  plate  having  a  sector  cut  from  it  fits 
against  this  first  plate  and  moves  on  a  1-in.  bolt  passing 
through  its  center.  The  sector  fits  the  aperture  in  the 
^-in.  square  plate  and  when  turned  by  a  handle  opens 
the  gate.  A  wearing  strip  bolted  to  S-in.  plate  assists 
in  holding  the  circular  plate  while  the  latter  is  being 
turned. 

These  gates  have  been  made  by  local  metal  workers 
for  about  $10  each,  considered  a  rea-sonable  price.  They 
are  simple  of  design  and  easy  of  operation. 


Stone  Production  During  1921 

AVjout  62,400,000  short  tons  of  stone  were  quarried 
in  the  United  States  in  1921,  according  to  the  U.  S. 
Geological  Survey.  This  is  more  than  20  per  cent  less 
than  the  production  in  1920.  The  estimated  value  of 
this  stone  is  $92,500,000,  a  decrea.se  of  30  per  cent  as 
compared  with  1920.  Procedures  all  over  the  country 
stated  that  both  wages  and  prices  had  been  reduced, 
and  nearly  all  reported  a  decrease  in  the  cost  of  produc- 
tion. High  freight  rates  are  said  to  have  contributed 
largely  to  the  general  depression  in  the  industry. 
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Heavy  Steelwork  in  New  Theater  and  Office  Building 

steel  Trusses  and  Long  Concrete  Cantilevers  Support  Balcony  Floor — Steel  Girders  Carry  Colanins 
and  Suspended  Floor — High  Pitch  Roof  Truss  Over  the  Theater 


TO  PROVIDE  large  spaces  unobstructed  by  columns 
in  the  first  story  of  the  21-story  Keith  office  build- 
ing and  theater  at  Cleveland,  0.,  which  floor  is  occupied 
mainly  by  the  entrance  hall  and  ticket  lobby  of  the 
theater  in  the  rear,  heavy  steel  girder  construction  had 
to  be  introduced  to  support  the  superstructure  columns 
over  these  spaces  and  also  to  carry  the  front  wall  across 
a  broad  doorway.  No  truss  work  is  employed  in  the 
office  building,  but  the  theater  has  a  long  steel  truss 
carrying  the  front  of  the  balcony  over  the  main  floor. 
This  truss,  with  two  shorter  side  trusses,  forms  the 
seat  for  concrete  cantilcvc-  girders  which  support  the 


i>^lb  b--^   /,io"-!:,IS.3lb. 


Floor  Girders- — Lines  of  single  and  double  plate 
girders  carrying  upper  columns  and  walls  over  the 
open  spaces  on  the  lower  floors  are  the  main  features 
of  the  office  portion  of  the  building.  Otherwise  the 
framing  consists  mainly  of  I-beams.  Columns  are  of 
I-section,  composed  of  a  web  plate  and  four  angles, 
with  two  or  more  cover  plates. 

In  the  front  or  Euclid  Ave.  section  are  four  double 
plate  girders  of  33  ft.  span,  at  the  third  floor  level 
(see  Fig.  1).  These  girders  extend  across  the  lobby 
and  main  entrance,  and  each  girder  carries  one  inter- 
mediate line  of  columns  for  the  upper  stories.     They 


-  14-4'-'> 


^—l6-7^Ti      IOH,l5Jlb.         \</6-e-'-s^  16-6  ii<-l7-lo"--A<-j7-/0>\cn-'/o''>i 
• — Z,4'xiU^ — ~ ' 


Foui-th    Floor   framing 
i?*  at. 


PIG.   1.      FRAMING  PLAN  OF  FOURTH  AND  THIRD  FLOORS  SHOWS  TRUSSES  AND  GIRDERS  IN  THEATER 

AND  OFFICE  BUILDING 


balcony  floor.  In  the  structural  layout  many  difficult 
points  were  encountered  in  order  to  adapt  the  framing 
to  special  features  of  the  architectural  design.  The 
general  arrangement  of  the  office  building  and  theater 
are  shown  in  Figs.  1  and  2. 

The  site,  at  Euclid  Ave.  and  17th  St.,  is  300  x  135  ft. 
On  the  corner  is  the  office  building,  L-shaped  in  plan, 
with  fronts  135  ft.  and  138  ft.  long  and  a  depth  of 
68  ft.  Behind  this  building,  partly  under  the  17th  St. 
or  138-ft.  wing  and  partly  in  the  space  formed  by  the 
L,  are  the  grand  hall  or  foyer,  the  lobby,  promenade, 
balcony  foyer  and  other  adjuncts  of  the  theater.  Beyond 
this  intermediate  part  of  the  structure  is  the  theater 
proper  162  x  135  ft.,  with  the  40-ft.  stage  and  fly  gallery 
occupying  the  rear.  Foundation  conditions  are  simple. 
Groups  of  concrete  pileg  driven  in  sand  carry  the 
pedestals,  or  footings  for  the  steel  columns. 


are  51  in.  deep,  so  that  if  placed  in  the  second  floor 
framing  they  would  have  been  conspicuous  obstructions 
in  the  ceiling  of  the  lobby,  thus  preventing  the  desired 
appearance  of  spaciousness.  For  this  reason  it  was 
necessary  to  place  them  at  the  third  floor,  and  to  suspend 
the  second  floor  framing  from  them  by  hangers  (see 
Fig.  2.)     Details  are  given  in  Fig.  3. 

Three  double  girders  of  40"-ft.  span  in  the  fourth 
floor  framing  of  the  wing  are  required  to  carry  the 
upper  office  floors  over  the  grand  hall  and  other  large 
spaces  for  theater  purposes  (see  Fig.  1).  These  girders, 
like  those  of  the  third  iloor,  are  not  built  up  as  box 
girders,  but  each  consists  of  a  pair  of  60-in.  single-web 
girders  placed  close  together.  Upon  shoe  plates  riveted 
across  the  top  flanges  of  each  double  girder  are  seated 
two  intermediate  columns.  The  construction  of  the 
fourth  floor  girders  is  shown  in  Fig.  4. 
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The  first  of  these  girders  (No.  ID  has  its  webs 
framed  on  the  flanges  of  two  columns  (59  and  73). 
In  the  others  the  arrangement  is  different,  as  shown 
in  Fig.  1.  At  the  inner  end,  the  60-in.  double  girder 
(No.  10)  is  seated  upon  an  80-in.  girder  15  ft.  8  in. 
long  (No.  12).  At  the  outer  end,  the  double  girder 
is  framed  against  the  web  of 
a  108-in.  girder  15  ft.  8  in. 
long  (No.  14).  Two  columns 
rest  upon  the  double  girder 
and  a  third,  in  line  with  them, 
is  seated  on  the  outer  or  wall 
girder.  No.  14.  These  wall 
girders  carry  the  intermediate 
columns  over  the  entrances  to 
the  balcony. 

For  the  relatively  low  struc- 
ture in  the  space  between  the 
office  building  and  the  theater, 
single- web  plate  girders  take 
the  place  of  the  double  girders 
noted  above.  Each  of  these  is 
framed  between  columns  and 
tarries  a  single  column  for 
the  upper  part  of  this  inter- 
mediate structure  ( see  Fig.  1 ) . 

Portal  Girder  —  To  permit 
of  a  wide  entrance,  a  single- 
web  portal  girder  of  33-ft. 
span  and  7-ft.  depth  is  placed 
at  the  second  floor  level  in  the 
Euclid  Ave.  front  (see  Figs, 
land  2).  This  girder  carries 
an  intermediate  column  and 
the  weight  of  the  front  wall. 
From  the  drawing.  Fig.  3,  it 
will  be  seen  that  each  chord 
has  four  flange  angles,  form- 
ing a  douVile  channel  section. 
A  shelf  angle  on  the  out.side 
supports  architectural  or  dec- 
orative work.  Angle  brackets 
on  the  inside  of  the  web  carry 
an  intermediate  floor  beam, 
the  floor  level  being  below  the 


top  chord  of  the  girder.     Hangers  attached  to  the  bot- 
tom chord  support  portal  framing  beneath  the  girder. 

Wind  Bracing — Substantial  wind  bracing  is  neces- 
sary in  the  office  building  owing  to  the  height,  narrow- 
ness and  exposure.  In  most  cases  this  bracing  consists 
of  large  gusset  plates  above  and  below  the   spandrel 
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FIG.   5.      WIND  BRACING  IX  OFFICE  BUILDING 

beams,  with  angle  connections  to  the  flanges  of  beams 
and  columns,  as  shown  in  Fig.  5.  At  some  points  these 
gussets  are  placed  only  above  or  below  the  beams,  to 
conform  to  particular  conditions  and  architectural 
requirements  and  to  avoid  all  interference  with 
openings. 


are  used  in  the  lower  stories,  flat  slabs  8  to  12-in.  thick 
are  used,  according  to  the  size  of  panel.  The  12-in. 
slabs  were  required  by  the  underwriters  to  separate 
the  theater  portion  of  the  building  from  the  office  build- 
ing. Floor  loads  are  taken  at  70  lb.  per  sq.ft.  in  the 
office  floors,  and  100  lb.  for  these  portions  which  are 
subject  to  the  heavy  loading  and  movements  of  the 
usual  theater  crowds. 

Structural  Features  of  Theater 
Steel  trusses  and  concrete  cantilever  girders  for  the 
balcony,  high  pitched  roof  trusses  and  a  long  plate 
girder  over  the  proscenium  arch  are  prominent  in  the 
structural  design  of  the  theater.  The  general  structural 
layout  of  both  theater  and  offices  is  shown  by  Figs. 
1,  2  and  6. 

Steel  Trusses — In  order  to  carry  the  large  balcony 
or  upper  floor  without  any  supporting  columns  in  the 
main  floor,  a  steel  riveted  truss  106  ft.  3  in.  c.  to  c.  of 
bearings  spans  the  entire  width  of  the  floor.  Its  ends 
are  framed  between  interior  columns  at  the  line  of  the 
private  boxes.  It  was  necessary  to  make  this  truss 
very  shallow  in  proportion  to  its  span,  so  as  to  fit  it 
between  the  ceiling  over  the  main  floor  and  the  sloping 
floor  of  the  balcony.  With  a  depth  of  only  9  ft.  10  in. 
c.  to  c.  of  chords,  therefore,  its  members  are  of  very 
heavy  construction,  as  will  be  sgen  by  Fig.  7.     Thus 
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FIG.   4.      HEAVY   GIRDER  FRA,VUXG   OF  FOURTH   FLOOR 


Floors — In  the  upper  stories  for  office  purposes, 
Vv^here  the  framing  is  mainly  of  I-beams,  there  are  con- 
crete floors  of  the  slab  and  joist  type.     Where  girders 


the  chords  have  an  H  section  with  four  vertical  cover 
plates  along  each  side  flange.  With  this  arrangement 
it    was   possible   to    secure   the   necessary    amount   of 
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material  more  easily  than  would  have  been  possible 
with  chords  of  trough  section. 

Each  of  the  main  diagonals  is  of  I-section,  consisting 
of  a  horizontal  web,  four  flange  angles  and  two  side 
cover  plates.  End  connection  plates  were  limited  in 
size  by  the  necessity  of  carrying  corridors  over  the 
truss.  Architectural  conditions  also  prevented  the  con- 
nection plates  to  the  columns  being  carried  as  far  below 
the  bottom  chord  as  would  ordinarily  be  considered 
advisable.  The  ends  are  reinforced,  therefore,  by 
plates  extending  as  high  as  the  floor  elevation  will 
permit. 

Transportation  and  erection  difficulties  were  increased 
by  the  requirement  that  each  chord,  with  its  connection 
plates,  should  be  built  up  for  its  full  length  at  the 
shops,  no  field  splices  being  permitted.  The  106-ft. 
bottom  chord  weighed  about  45  tons  and  the  80-ft.  top 
chord  about  39  tons.  These  long  members  were  shipped 
on  flat  cars  and  were  hauled  from  the  railway  station 
to  the  site  by  teams  of  horses,  each  end  of  the  girder 
being  carried  on  a  four-wheel  truck.  Before  shipment, 
each  truss  was  assembled  complete  at  the  shops  as 
required. 

To  support  the  curved  ends  of  the  balcony,  which 
project  beyond  the  line  of  the  main  tru.'ss,  two  diagonal 
trusses  are  introduced,  having  their  inner  ends  riveted 
to  the  main  truss  and  their  outer  ends  carried  by 
columns  of  the  interior  framing  (see  Fig.  1).  These 
diagonal  trusses,  one  of  which  is  shown  in  Fig.  8,  are 
of  similar  design  to  the  main  truss,  with  each  chord 
built  up  and  handled  as  one  piece.  One  truss  is  49  ft. 
8  in.  long  and  67  ft.  7  in.  deep,  and  the  other  is  39  ft. 
5  in.  long  and  5  ft.  6  in.  deep. 

End  connection  plates  could  not  be  allowed  to  extend 
below  the  bottom  chord.  For  this  reason,  the  support- 
ing column  is  carried  above  the  truss  intersection  to 
the  floor  line  and  a  long  rectangular  plate  is  riveted 
to  the  column  and  truss,  as  shown.  The  106-ft.  main 
truss  weighs  about  116  tons  complete  and  the  two 
diagonal  trusses  weigh  18  and  14  tons  respectively. 
All  steel  is  cased  with  concrete  3  in.  thick  for  the 
chords  and  2  in.  for  the  web  members. 

Concrete  Cantilever  Girders — To  support  the  inclined 
floor  of  the  balcony  there  are  long  concrete  girders 
having  their  upper  ends  anchored  to  the  steel  framing 


FIG.  6.     PART  CROSS-SE(,'TION  TliKOUGH  THE.A.TER 

in  the  wall  and  their  lower  ends  seated  in  the  transverse 
steel  truss,  as  shown  in  Figs.  1  and  2.  Beyond  this 
truss  the  girders  have  a  cantilever  projection  of  27  to 
30  ft.  In  order  to  provide  seats  for  the.se  girders  in 
the  truss,  the  posts  are  composed  of  two  vertical  mem- 
bers about  2  ft.  apart. 

Concrete  was  used  for  these  girders  as  it  reduced 
the  cost  and  avoided  complicated  connectioii.s  to  the  truss 
which  would  have  been  necessary  with  steel  girders. 
Owing  to  the  curved  plan  of  the  balcony  front,  the  end 
girders  would  have  had  an  excessive  cantilever  length. 
To  meet  this  condition,  two  diagonal  steel  trusses  were 
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FIG.    8.      DIAGONAL,  TRUSS    OF    BALCONY 


provided  to  extend  the  seats  for  the  longer  girders,  as 
noted  above. 

These  concrete  cantilever  girders,  Fig.  9,  are  from 
4  ft.  to  9  ft.  deep  and  18  to  24  in.  wide.  The  upper 
surface  is  stepped  to  conform  to  the  shape  of  the 
3-in.  floor  slab,  which  was  built  monolithic  with  the 
girders.  The  risers  of  the  steps,  forming  the  joists, 
are  of  varying  thickness,  with  a  minimum  of  5  in. 

To  meet  the  arrangement  of  stairways  and  passages 
giving  access  to  the  balcony  floor  at  different  levels, 
some  of  the  corridors  are  reinforced  concrete  slabs  sus- 
pended from  the  cantilever  girders  by  steel  hangers 
embedded  in  the  concrete.  At  one  point,  however,  such 
hangers  would  have  been  obstructive,  and  it  was  neces- 
sary to  carry  one  side  of  the  slab  by  a  concrete  girder 
of  5-5-ft.  span.  These  arrangements  are  shown  in 
Fig.   9,   below. 


The  position  of  the  trusses  is  shown  in  Fig  6  and  the 
truss  design  is  shown  in  Fig.  10.  An  unusual  T-section 
is  used  for  the  top  chord,  composed  of  two  15-in.  chan- 
nels riveted  back  to  back  and  a  similar  channel,  with 
legs  downward,  riveted  upon  the  top  flange.  The  rise 
of  the  bottom  chord  is  20  ft.  These  trusses  are  spaced 
18  ft.  apart  and  are  connected  by  sway  bracing. 

Proscenium  Arch — Across  the  opening  for  the  stage, 
the  wall  of  the  fly  gallery  or  scenery  loft  is  carried  by 
a  66-in.  plate  girder  of  65  ft.  span  (see  Fig.  2),  from 
which  is  suspended  a  curved  angle  member  which  out- 
lines the  proscenium  arch.  This  arch  rib  gives  an  open- 
ing of  56  ft.  and  supports  a  brick  spandrel,  9  in.  and 
13  in.  thick.  From  the  details  of  this  girder  in  Fig.  3 
it  will  be  seen  that  the  top  chord  has  four  flange  angles, 
but  their  arrangement  is  different  from  that  of  the 
portal   girder,   also   shown    in    Fig.   3.     Another   65-ft. 


riG.  9.     INCLINED  CONCRETE  CANTILEVER  GIRDERS 


Roof  Trusses — Steel  roof  trusses  of  120-ft.  6-in. 
span  with  steeply  inclined  chords,  are  a  feature  of  the 
theater.  This  design  was' worked  out  to  meet  the  archi- 
tectural requirements  of  low  side  walls  and  a  lofty  roof. 


girder,  72  in.  deep,  is  provided  near  the  top  of  the  wall 
of  the  fly  gallery.     This   girder  carries  the   gridiron 
framing. 
The  architects  for  this  building  are  C.  W.  and  Geo.  L. 
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FIG.   10.      HIGH  PITCHED  ROOF  TRUSS  OVER  THEATER 


Rapp,  and  the  structural  desi^  was  prepared  by  Lieber- 
man  &  Hein,  structural  engineers,  both  of  Chicago. 
The  LundofF-Bicknell  Co.  had  the  general  contract,  and 
the  steel  erection  was  done  by  the  Bass  Construction  Co., 
both  these  being  Cleveland  firms. 


Great  City  Planning  Project  on  Pacific 
Coast  Near  Los  Angeles 

By  Charles  H.  Cheney 

City  Planner.  San  Franci-sro,  Cal. 

THE  largest  single  piece  of  city  planning  by 
private  enterprise  ever  undertaken  in  this  country 
for  permanent  development  will  be  the  new  Palos 
Verdes  Project  in  Los  Angeles  now  being  financed 
through  nation-wide  underwTiting.  \Vc  have  the  great 
examples  of  Washington.  D.  C,  and  possibly  one  or  two 
other  cities  well  planned  in  advance  and  built  by  public 
enterprise,  and  our  great  expositions  have  furnished 
stirring  object  lessons  in  what  can  be  done  by  working 
to  a  carefully  thought-out  pre-arranged  plan,  for  tem- 
porary dream  cities.  Now  what  city  planners  have 
long  been  urging  for  permanent  city  building  seems 
likely  of  early  accomplishment. 

The  Palos  Verdes  Project  contemplates  a  now  suburb 
which,  although  much  larger,  will  be  similar  to  Roland 
Park.  Baltimore.  Forest  Hills,  L.  I.,  St.  Francis  Woods, 
San  Francisco,  etc.,  except  that  there  will  be  a  greater 
proportion  of  low-priced  homes  and  home-sites.  A 
marvelous  piece  of  ground  has  been  secured,  containing 
16,000  acres  (25  .square  miles)  and  including  almost  14 
miles  of  ocean  shore,  at  the  southwest  corner  of  the 
Los  Angeles  Metropolitan  area,  with  Catalina  Island 
opposite. 

The  underwriting  calls  for  a  total  expenditure  of 
$35,000,000,  work  to  proceed  as  .soon  as  $15,000,000  of 
this  amount  is  available.  Several  million  dollars  has 
already   been    subscribed   and    it    i"    '\r>"<tod   that   the 


?15,000,000  mark  will  be  passed  soon.    Preliminary  esti- 
mates of  improvements  include  the  following  items: 

Home    building    fund $5,000,000 

.Streets  and   roads    (12.5  mile.-!   concrete-paved) 6,000.000 

Sewers   1.800.000 

Water  sy.stem    1,650,000 

Cost  of  land   .5,000,000 

Oornaniontal  planting.s.  art  Jury  endowment 1,300,000 

Hotels    and    clubs 2,000,000 

Parks,  schools  and  playgrounds 2,000,000 

Three  civic  centers  with  business  blocks S.Oon,ono 

University     1,000,000 

Transportation     4.000,000 

Unapplied,  taxes,  etc 2,2,50,000 

Total   $35,000,000 

The  $5,000,000  home  building  fund  is  expected  to 
finance  the  building  of  several  thousand  houses,  ar- 
rangement for  .second  mortgage  loans  being  provided 
in  the  trust  agreement  and  title  already  being  held  to 
the  land.  It  is  proposed  to  u.se  part  of  this  sum  for 
the  organization  of  co-partnership  housing,  similar  to 
that  in  England,  in  order  to  furnish  working  men'."? 
homes  in  quantity  on  easy  terms,  and  with  maintenance 
and  upkeep  provided.  No  buildings  can  be  built  any- 
where on  the  property  unless  the  plans  arc  approved 
by  the  art  jury,  which  will  bo  a  permanent  body, 
endowed  with  sufl^x-iont  funds  to  do  real  work.  Restric- 
tions will  be  similar  to  tho.se  in  force  in  Roland  Park, 
Baltimore. 

The  staff  appointed  to  develop  the  project  includes 
Olmsted  Brothers.  Brookline,  Mass.,  and  the  writer; 
H.  T.  Cory,  consulting  engineer,  San  Francisco,  chief 
of  engineering;  Hunter  Liggett,  supply  service;  Myron 
Hunt,  chairman  art  jury,  and  others. 

All  funds  are  held  and  afiministered  by  the  Title  In- 
surance &  Trust  Co.  of  Los  Angelos,  as  trustees. 

Preliminary  to  the  adoption  of  any  general  city  plan 
a  committee  of  the  staff  will  this  summer  visif  and 
check  up  on  the  principal  city  planning  and  housing 
schemes  of  the  country  in  order  to  take  advantage  of  as 
much  previous  experience  as  possible. 
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Power  and  Irrigation  Development  in  Palestine 

Complete  Water  Utilization  for  Agricultural  and  Industrial  Service  Projected — Long  Dry  Seasons  Make 
Irrigation  Necessary — Half  a  Million  Horsepower  Available — Large  Part  of  Works  Below  Sea  Level 


AT  JAFFA,  on  the  Palestine  shore  of  the  Mediter- 
l\.  ranean,  an  electric  power  station  with  initial 
capacity  of  1,000  kw.  is  under  construction.  Diesel 
engines  will  generate  power  from  fuel  oil.  By  the  end 
of  the  present  year  the  station  will  be  completed  and 
will  be  supplying  electric  current  for  the  first  needs  of 
municipal  and  private  service.  Two  other  Diesel  engine 
stations,  at  Haifa  and  at  Jerusalem,  are  also  to  be  built 
shortly  and  will  feed  into  a  transmission  network  to 
which  the  Jaffa  station  will  be  connected.  At  first 
these  three  stations  will  operate  independently,  but 
ultimately  they  will  be  merely  reserve  or  peak-load  ele- 
ments, of  a  large  hydro-electric  system  centering  in  the 
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ley.  Not  only  its  size,  but  also  the  conditions  in  the 
country  at  present  make  it  impracticable  to  execute 
the  whole  project  at  once,  but  it  will  have  to  be  con- 
structed in  successive  stages,  in  a  measure  keeping  pace 
with  the  upbuilding  of  the  country. 

The  primitive  character  of  living  conditions,  the 
small  population,  the  crude  agricultural  methods  em- 
ployed, the  waste  character  of  large  portions  of  the 
country,  the  lack  of  skilled  labor,  the  inefficiency  of 
local  labor,  and  the  virtual  absence  of  any  extensive 
industrial  development  are  among  the  factors  which 
determine  this  necessity.  Even  were  it  possible  to  pro- 
vide immediately  the  superior  productive  facilities 
which  the  completed  project  will  afford, 
it  would  be  impossible  to  utilize  them. 
Immigration  and  modernization  of 
methods  and  living  conditions  are  con- 
sidered by  the  promoters  of  the  enter- 


Rainfall    at    deruscilem 

FIG.   1.      RAINFALL,  DISTRIBUTION,  MONTHLY  AND   ANNUAL  VARIATIONS  IN  PALESTINE 
Total  annual  precipitaUon  fairly  high,  but  dry  summers  make  irrigation  necessary  for  adequate  development  of  agriculture. 


valley  of  the  River  Jordan.  These  are  the  first  units 
in  the  execution  of  a  huge  entei-prise  for  which  the 
Palestine  government  has  granted  concessions,  embrac- 
ing the  utilization  of  substantially  the  entire  water  re- 
sources of  the  country.  The  main  use  is  irrigation,  by 
means  of  which  great  areas  of  irrigable  lands  may  be 
brought  up  to  a  high  level  of  production.  The  large 
heads  available  in  the  steep  valleys  will  be  utilized  for 
power  generation. 

Work  on  the  first  stage  of  the  hydraulic  power  devel- 
opment is  scheduled  to  begin  in  March,  1923.  This 
involves  the  construction  of  a  power  plant  on  the  Jordan 
about  eight  miles  below  its  efflux  from  Lake  Tiberias, 
construction  of  a  supply  canal  from  the  lake,  regula- 
tion of  the  lake  level  by  a  controlling  dam  at  its  outlet, 
and  erection  of  a  transmission  line  from  the  power  sta- 
tion to  Haifa  and  thence  to  Jaffa  and  Jerusalem,  at  a 
total  cost  of  about  $5,000,000.  The  ultimate  develop- 
ment will  require  about  twenty  times  this  expenditure. 

Two  years  of  study  have  been  devoted  to  the  prelim- 
inaries of  this  project  by  Pinhas  Rutenberg,  civil  engi- 
neer. His  recommendations  have  been  accepted  by  the 
Zionist  interests  and  Baron  Edmond  de  Rothschild  as 
an 'essential  foundation  for  the  upbuilding  of  the  coun- 
ti-y.  The  enterprise  is  of  vast  extent,  covering  prac- 
tically the  whole  length  of  Palestine  from  north  to 
south  and  the  major  portion  of  its  width,  from  the 
Mediterranean  to  the  eastern  border  of  the  Jordan  val- 


prise  to  be  prime  essentials  of  the  successful  realization 
of  the  ultimate  project.  Already  there  is  distinct  evidence 
of  the  assimilation  of  modern  methods  of  agriculture  and 
construction.  One  striking  example  was  furnished  about 
a  year  ago,  when  American  organizations  interested 
in  Palestine  sent  to  the  Jewish  co-operative  labor  or- 
ganizations there  a  gift  of  modern  machinery  and  tools, 
such  as  plows,  tractors,  seeding  machines,  excavators, 
concrete  mixers,  road  rollers  and  the  like,  to  the  amount 
of  more  than  $100,000.  This  machinery  was  at  once 
put  to  work  in  different  parts  of  the  country,  with 
great  success.  Further,  some  of  the  recently  founded 
agricultural  colonies,  among  them  Rishon-le-Zion, 
Petach-Tikvah.  Rechoboth  and  Migdal  have  developed 
most  successfully,  and  in  their  general  aspects  and 
prosperity  give  proof  of  the  economic  results  of  mod- 
ern methods  of  work. 

Recently,  Mr.  Rutenberg  reports,  he  tried  out  Jewish 
labor  under  the  most  difficult  conditions,  in  a  part  of 
the  Jordan  valley  where  malaria  was  prevalent,  and 
secured  most  satisfactory  results,  both  as  regards  effi- 
ciency and  as  regards  the  endurance  of  the  workers. 
The  benefits  to  be  derived  from  the  introduction  of 
machinery  should  also  reach  the  Arabs,  who  are  ex- 
pected to  develop  into  good  laborers. 

A  70-year  concession  to  the  interests  planning  this 
development  has  been  arranged  by  the  Palestine  gov- 
ernment for  the  development  of  the  country's  complete 
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water  resources.  With  the  general  powers  have  been 
coupled  broad  auxiliary  powers,  including  the  construc- 
tion of  electric  railways,  housing  and  manufacturing 
establishments.  Rates  and  other  conditions  of  opera- 
tion of  public-service  elements  of  the  development  are 
to  be  under  government  regulation.  The  growth  of  the 
country  will  call  for  extensive  housing  construction, 
and  material  for  this  as  well  as  other  construction  and 
production  is  largely  lacking.  Thus  the  erection  of 
a  cement  mill,  brick  works  and  the  like  will  be  early 
requirements,  and  for  this  as  well  as  transportation 
development  the  auxiliary  powers  are  essential.  The 
government  is  extending  the  project  every  encourage- 
ment because  its  successful  execution  will  increase  the 
general  prosperity  of  the  country.    The  recent  decision 


m.  below  sea  level  and  of  355  sq.mi.  surface  area, 
whose  evaporation  consumes  the  inflow.  The  Jordan 
extends  southward  from  the  slopes  of  the  Lebanon  and 
llermon  ranges  at  a  distance  of  about  40  miles  from 
the  coa.'st,  dropping  in  elevation  through  Lake  Merom, 
which  is  nearly  at  sea  level,  thence  through  Lake 
Tiberias,  which  lies  200  m.  below  sea  level,  to  the 
Dead  Sea. 

Precipitation  has  been  recorded  by  a  number  of  scat- 
tered series  of  observation.^;,  at  schools,  monasteries  and 
the  like,  in  a  few  instances  for  as  much  as  sixty  years 
past.  From  the  figures  an  average  of  630  mm.,  or  25 
in.  annual,  has  been  taken  as  the  mean  supply  of 
Palestine.  Evaporation  from  water  surfaces  is  high, 
ranging  in  the   southerly  portion,  for  example,  from 
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Frr;.    2.      PKI.MITTVK   .METHODS   PREVAll,    IN 
Old  Wooden  Plow  and  Modern  Reaper — Irrlgutiuii  u 

of  the  government  to  electrify  the  Jerusalem  Railway, 
as  the  fir.st  step  in  the  electrification  of  all  the 
Palestine  lines,  will  have  a  close  relation  to  the  execu- 
tion of  the  present  enterprise,  as  power  for  the 
operation  of  the  railway  will  be  supplied  by  the  trans- 
mission network. 

Situation  and  Hydrology — Palestine  is  essentially  a 
mountain  and  plateau  country  (^see  topographic  sketch 
map  Fig.  3).  It  repre.sents  an  area  of  about  120  by  270 
km.,  which  at  present  has  a  population  of  only  700.000. 
The  climate  is  pemi-tropical  and  semi-arid.  The  coun- 
try long  ago  was  deforested,  and  the  fertile  .soil  haa 
been  washed  away  from  the  high  ground.  The  valley.s 
are  fertile,  but  neglect  has  allowed  them  to  bernmc 
mar.Hhy  and  malarial.  Sanitation  by  drainage  will  be 
an  important  item  of  engineering  work  in  the  develop- 
ment of  the  country. 

There  are  highly  fertile  valleys  around  Jaffa,  where, 
for  example,  orange  growing  is  already  so  fully  devel- 
oped that  a  million  ca.ses  of  oranges  per  year  are  now 
exported  to  Europe.  The  region  abound  Haifa  prom- 
ioes  great   industrial   developm«'nt. 

The  highest  ground  is  in  the  northern  part  of  the 
country,  where  elevations  of  7.000  to  9.000  ft.  are 
reached  in  the  Lebanon  and  Hcrmnn  mountains.  Thence 
southward  the  larger  part  of  the  territory  drains  by 
way  of  the  Jordan  River  to  the  Dead  Sea,  a  sink  400 


\    .Kli'I'I.TPRE  ,\.\D  W.VTER  DISTRTHI'TION 
iclI  for  garden — Domestic  water  supply  by  carrier. 

about  40  in.  at  Jerusalem  to  about  150  in.  at  the  Dead 
Sea.  Rainfall  contours  are  given  in  the  left-hand  draw- 
ing of  Fig.  1,  based  on  averages  compiled  from  the 
various  records.  The  other  two  diagrams  of  this  figure 
show  the  monthly  rainfall  distribution  and  a  long-time 
record  of  annual  precipi)ation  foi-  Jerusalem. 

Reference  to  the  rainfall  map  will  show  that  sub- 
stantially the  whole  southern  half  of  the  country  is 
somewhat  deficient  in  rainfall,  although  a  belt  of  rather 
high  rainfall  extends  southward  along  the  mountain 
and  plateau  region.  The  annual  precipitation  total  is 
large  enough  to  assure  a  suflicient  stream  flow,  but 
the  critical  feature  of  the  climate  is  the  fact  that  prac- 
tically all  the  rain  falls  in  six  months,  from  November 
to  April  inclusive,  while  May  to  October  are  dry 
month.s.  Factors  of  run-off  are  the  absence  of  forests, 
the  steep  slopes  of  the  valley  sides,  and  the  intense 
rains  during  the  winter  months.  The  unfavorable  di.'<- 
tribution  of  rainfall  creates  the  necessity  for  equalizing 
(he  supply  of  water  by  storage  and  irrigation. 

Storage — In  order  to  make  the  winter  rainfall  avail- 
able for  summer  use,  water  must  be  stored.  A  large 
total  of  storage  will  be  required,  even  without  any 
carrying  over  of  water  from  year  to  year.  On  the  map 
Fig.  5  are  indicated  the  locations  of  nine  proposed 
storage  reservoirs,  with  an  aggregate  utilizable  capac- 
ity of  about  600,000,000  cu.m.,  or  500,000  acre-ft..  two- 
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fifths  of  which  is  in  the  upper  Jordan  valley,  while  the 
remainder  is  in  the  eastern  tributary  valleys. 

While  these  quantities  are  large  in  themselves,  they 
are  hardly  more  than  moderate  in  consideration  of  the 
large  area  of  territory  to  be  served.  In  this  connection, 
however,  the  large  storage  or  equalization  effect  of 
Lakes  Merom  and  Tiberias  must  be  taken  account  of. 
Controlling  dams  giving  about  7-8  m.  range  of  level 
in  these  lakes  will  develop  utilizable  storage  of  100,000,- 
000  and  1,000,000,000  cu.m.,  or  80,000  and  800,- 
000  acre-ft.  respectively,  which  exceeds  the  storage  in 
the  artificial  reservoirs. 

Relation  to  Dead  Sea — All  the  drainage  from  the 
central  part  of  Palestine  is  carried  to  the  Dead  Sea. 
When  a  large  proportion  of  the  river  flow  is  distributed 
over  the  land  for  irrigation  use  and  the  evaporation 
from  the  land  surface  is  thereby  increased,  the  inflow 
to  the  Dead  Sea  will  decrease  correspondingly.  Equali- 
zation of  lake  inflow  and  evaporation  will  therefore 
result  in  a  smaller  water  area,  that  is,  the  lake  level 
will  be  lowered.  At  present  a  large  belt  of  the  outer 
portion  of  the  lake,  possibly  well  over  half  its  area, 
is  shallow  (2-3  m.  depth)  and  this  will  be  laid  dry  by 
the  lowering  of  the  lake  resulting  from  irrigation  use 
of  the  river  water.  As  the  lake  water  contains  33  per 
cent  dissolved  solids,  the  expectation  is  that  the  land 
exposed  will  be  found  to  be  rich  in  mineral  deposits. 

At  present  the  Jordan  flow  at  Lake  Tiberias  ranges 
from  about  12  to  65  cu.m.  per  second.  With  complete 
storage  and  regulation,  and  some  use  of  water  above 
Lake  Tiberias,  the  lower  course  of  the  Jordan  will  have 
a  regulated  flow  of  33  cu.m.  per  second. 

The  Jarmuk  River,  flowing  into  the  Jordan  below 
Lake  Tiberias,  carries  rather  more  than  20  cu.m.  per 
second  average  flow.  Its  prime  importance  in  the  gen- 
eral scheme  is  due  to  the  fact  that  its  waters  can  be 
stored  at  a  high  elevation  and  therefore  are  best  used 
for  irrigation,  since  they  can  be  brought  to  land  lying 
at  an  elevation  of  as  much  as  250  to  300  m.  above  the 
level  of  Lake  Tiberias,  while  even  higher  areas  can  be 
reached  by  pumping. 

Accordingly,  it  has  been  deduced  that  the  most  favor- 
able division  of  use  of  the  waters  in  the  lower  Jordan 
valley  will  be  realized  if  the  Jordan  outflow  from  Lake 
Tiberias  is  utilized  for  power — the  larger  part  of  the 
186-m.  drop  between  Lake  Tiberias  and  the  Dead  Sea 
can  be  developed — while  substantially  the  whole  of  the 
Jarmuk  is  taken  for  high-level  irrigation  supply  for 
the  Jordan  valley,  with  siphons  crossing  the  valley  and 
conveying  irrigation  water  from  the  east  to  the  west 
slope  of  the  valley. 

Sprino  and  Marsh  Conditions  in  Upper  Jordan — A 
fall  of  about  200  m.  is  available  in  the  short  stretch 
between  Lake  Merom  and  Tiberias,  offering  an  invit- 
ing opportunity  for  power  development.  However,  the 
present  lack  of  means  of  communication  and  the  more 
urgent  necessity  for  reclamation  and  irrigation  stor- 
age development  above  led  to  the  conclusion  that  this 
intermediate  stretch  is  not  to  be  preferred  as  earliest 
power  development  site. 

Some  miles  above  the  head  of  Lake  Merom  is  a  region 
of  foot-hill  springs,  constituting  the  principal  source 
of  the  Jordan.  There  are  three  main  springs  (the 
spring  of  Dan  is  illustrated  in  the  view  Fig.  6),  and 
it  is  important  that  their  outflow  be  conserved  by 
developing  a  storage  reservoir  at  each  of  them.     The 


project  provides  for  five  such  reservoirs  accordingly, 
as  indicated  on  the  map  Fig.  4.  By  their  aid  it  will 
be  possible  to  provide  irrigation  for  the  broad  plains 
lying  directly  north  of  Lake  Merom,  after  their  re- 
clamation. Lake  Merom  itself  will  also  be  used  as  an 
equalizing  storage  reservoir,  and  its  outflow  will  be 
utilized  for  power  development  in  the  nearly  200-m.  fall 
to  Lake  Tiberias. 

Reclamation    of    the     Hulle    marshes,    above    Lake 
Merom,   is  the  first  necessity   in  connection  with  this 


FIG.    3.      MOUNTAINOUS   TOPOGR.\PHT   CONTROLS 
PALESTINE  WATER  RESOURCES 

headwater  development.  These  marshes  form  a  highly 
malarial  region,  and  their  drainage  is  important  for 
headwater  development.  These  marshes  form  a  very 
fertile  ground,  which  when  drained  and  properly  sup- 
plied with  water  by  irrigation  will  increase  the  agri- 
cultural productivity  of  this  part  of  the  country  very 
greatly.  The  governing  condition  in  the  maintenance 
of  the  marshes  is  a  series  of  three  rock  dikes  in  the 
bed  of  the  Jordan  below  Lake  Merom,  and  the  first 
step  in  drainage  will  be  the  enlargement  of  the  river 
channel  by  cutting  through  these  dikes. 

Power  Supply  to  Coast — Sufficient  power-develop- 
ment capacity  exists  along  Jordan  and  its  tributaries 
to    supply    a    large    industrial    population.      The    coast 
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cities  will  be  the  heaviest  users,  besides  the  railways. 
The  cost  of  coal,  now  about  $20  per  ton,  makes  steam 
power  of  prohibitive  cost;  hence  the  great  importance 
of  hydro-electric  supply  to  the  coast. 

A  transmission  network  as  outlined  in  the  map  Fig. 
4  is  to  e.xtend  from  Haifa  in  the  north  to  Beersheba 
in  the  south.  Hydraulic  power  stations  would  be 
located  at  the  points  indicated,  providing  an  ultimate 
total  of  about  half  a  million  horsepower,  which  can  be 
utilized  advantageously  in  railway  operation  and  indus- 
trial and  agricultural  use. 

Canal  Sijstem. — By  the  proposed  storage  of  water  of 
the  upper  Jordan,  and  its  augmentation  by  a  supply  of 
30  cu.m.  per  second  from  the  Litany  drainage  area, 
three  main  utilization  canals  will  be  fed: 

1.  On  the  east  side  of  the  Jordan,  the  Trans-Jordan 
Canal,  lying  about  150  m,  above  the  level  of  Lake 
Tiberias.  This  canal  is  wholly  supplied  from  the  Jar- 
muk  in  its  upper  section,  but  farther  down  receives 
additional  flow  from  the  Jabbok.  The  total  amount  of 
flow  in  the  upper  section  will  exceed  40  cu.m.  per 
second  maximum  (20  cu.m.  per  second  yearly  average), 
while  at  the  lower  end  this  amount  will  be  increased  by 
10  cu.m.  per  second  yearly  average  from  the  Jabbok. 
A  part  of  this  water  will  be  conducted  by  siphons  to 
a  parallel  irrigation  canal  on  the  western  slope  of  the 
valley,  approximately  on  the  same  level  as  the  main 
Trans-Jordan  Canal. 

2.  West  of  the  Jordan,  the  Cis-Jordan  Canal  (El.- 
208)  supplied  from  Lake  Tiberias.  Its  maximum  flow 
will  be  something  more  than  70  cu.m.  per  second,  i.e., 
twice  its  yearly  average. 

3.  North  and  west  of  Lake  Merom,  the  Western 
HuUe  canal  for  the  irrigation  of  the  valleys  of  Esdi-elon, 
Asoxi  and  Acre.  Its  flow,  30  cu.m.  per  second  (60 
in  the  irrigation  season),  will  correspond  to  the  Litany 
supply  diverted  to  the  upper  Jordan.  The  Hulle  marsh 
region  will  be  irrigated  directly  by  its  own  canal  sys- 
tem from  the  Jordan  water.  There  is  also  planned 
an  irrigation  supply  to  the  valiejs  near  Tyre  and  Sidon, 
from  the  lower  reaches  of  the  Litany. 

As  previously  indicated,  the  relative  elevations  of  the 
sources  lead  to  devoting  the  Trans-Jordan  Canal  wholly 
to  irrigation  use  in  summer  (power  in  winter),  while 
the  Cis-Jordan  Canal  is  largely  given  to  power  devel- 
opment. It  is  calculated  that  the  ."vstem  as  described 
will  suffice  for  irrigating  a  total  agricultural  area  of 
282,000  hectares  (650,000  acres),  distributed  aa  fol- 
lows : 

Hulle  22,000  hectares 

Eastern    slope   of   Jordan        82,000       " 
Western   slope   of  Jordan        48,000 
Esdrelon,  Asoxi,  and  Acre      00,000       " 
Tyre    and    Sidon    region  40,000       " 

There  is  a  possibility  that  the  development  of  better 
reserv'oir  sites  in  the  Jarmuk  valley,  when  more  com- 
plete surveys  can  be  made,  will  enablo  the  level  of 
the  Trans-Jordan  Canal  to  be  raised  by  another  50  m. 
or  more.  This  would  permit  direct  irrigation  of  a 
larger  area  without  pumping. 

Jisr-el-Mujamifih  Plant—The  first  unit  of  the  enter- 
prise to  be  built  is  the  power  plant  on  the  Jordan  jUHt 
below  Lake  Tiberias.  Detailed  surveys  have  located  it 
at  Jisr-cl-Mujamieh,  about  eight  miles  below  the  foot 
of  the  lake.  At  this  point  a  flow  of  iiO  ru.m.  of  water 
is  available,   with   40-m.   fall   from   the  lake,   giving   a 


24-hr.  capacity  of  20.000  hp.,  or  40,000  for  12-hr.  use. 
It  is  planned  to  develop  at  the  start  12,000  kw.,  with 
8,000  working  and  4,000  reserve  capacity. 

A  low  regulating  dam  in  the  Jordan  directly  at  the 
lake  will  constitute  the  intake  and  river-control  works. 
A  canal  leading  thence  along  the  hillsides  to  the  power 
plant,  an  equalizing  reservoir,  supply  penstocks  and 
generating  station  will  constitute  the  development. 
Transmission  lines  will  carry  the  power  to  Haifa,  Jaffa 


KIG.   4.     CO.MrUKTh;  IRUIOATION  AND  rOWKU  PROJECT 
Four   rlvrrn    will   ultimately   be   utilized   for   Irrieation   and 
power :  the  Utany,  tlie  Jordan,  the  Jarmuk  and  the  Jabbok. 

and  Jeru.salem;  they  will  form  a  Gfi.OOO-volt  system 
with  branch  .service  at  15.000  volts.  6,000  volt  supply 
networks  in  the  towns,  and  110-220  volt  distribution 
to  consumers. 

On  account  of  the  availability  of  natural  storage 
fLakc  Tilfcrias),  elimination  of  high  dam  construction 
and  the  like,  the  cost  of  the  development  will  be  low. 
The  cost  of  the  Jisr-el-Mujamich  development  to  12,000 
kw.  capacity  is  estimated  at  £1,000,000,  subdivided  as 
follows : 

Canals,  headworks  and  penstocks.  £250.000;  power 
house  and  machinery,  £180,000;  200  km.  transmission 
line,  £150.000;  low-tension  and  distribution  networks 
(half  of  ultimate  cost),  £100,000;  .steam  re.serve  sta- 
tions. £100,000;  contingencies,  £200,000;   land  £20,000. 
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An  immediate  market  for  an  energy  output  of 
15,000,000  kw.-hr.  is  available  in  domestic  and  indus- 
trial service.  The  low  development  cost  vv'ill  permit 
of  selling  at  so  low  a  rate,  it  is  said,  as  to  make  elec- 
tric power  available  for  heating  and  cooking,  and  in 
the  coast  cities  there  is  considerable  need  for  domestic 
heating.  Once  the  electric  supply  is  available,  it  is 
believed,  a  very  rapid  growth  of  demand  will  take  place. 

Construction  on  this  unit  will  begin  next  spring,  the 
necessary  initial  capita!  having  been  largely  secured  in 
Europe  and  the  United  States.  The  main  participants 
in  the   enterprise   up   to   the   present    are   the   Jewish 


PIG.   5.      UPPER  END  OF  LAKE  MEROM 
View    looking   northeast,    Hermon    Mountains    in    distance. 
Reclamation  of  marslies  just  north  of  the  lalie  is  to  be  one 
of  tlie  early  parts  of  the  enterprise. 


FIG.  6.     SPRING  OF  DAN,  ONE  OF  THE  MAIN  SOURCES 

OF  THE  JORDAN 

Impounding  reservoirs  will  conserve  the  flow  of  the  springs 

at   the   foot   of  the   mountains   and   the   flow   of   the   upper 

tributaries. 

Colonial  Trust,  of  London;  Baron  Edmond  de  Roths- 
child, of  Paris;  the  Palestine  Development  Council,  of 
New  York  (Justice  Louis  Brandei.s,  honorary  chair- 
man). The  company  will  be  formally  organized  within 
the  next  few  months,  preparatory  work  will  be  carried 
on  during  the  coming  fall  and  winter,  and  construction 
will  begin   in   March. 

So  far  as  can  now  be  told,  the  second  step  in  the 
execution  of  the  enterprise  will  be  drainage  of  the 
Hulle  marshes  and  impounding  of  the  Jordan  springs. 
This  will  carry  with  it  immediate  irrigation  following 
upon  agricultural  reclamation  of  the  marsh  land,  and 
housing  and  transportation  development. 

It  should  be  added,  as  a  minor  element  of  the  scheme, 
that  domestic  water  supply  will  be  provided  for 
throughout  the  region  covered  by  the  hydraulic  works. 
Municipal  operations  in  general  will  form  a  large  part 
of  the  Working  out   of  the  project. 


Why  One  Standard  for  Portland  Cement? 

Fi-om  a  papir  lit/  P.  H.  Bat:  s.  of  the  U.  &'.  Bureau  of  Stand- 
ards, presented  to  th<'  Franklin  Institute,  and  entitled  "The 
Application  of  tin  Fundaim  ntal  Knowledge  of  Portland  Ce- 
ment to  its   Manufacture   and    Use.'' 

AT  THE  present  time  there  is  but  one  standard  for  port- 
.  land  cement,  no  matter  into  what  use  it  ultimately  goes. 
Is  this  good  practice?  The  answer  must  be  in  the  affirm- 
ative if  considered  from  the  viewpoint  of  our  present  knowl- 
edge of  cement  testing.  The  practical  cement  user,  how- 
ever, has  answered  the  question  negatively  in  many  cases, 
when  he  uses  one  or  more  brands  in  preference  to  others 
for  certain  classes  of  work  or  at  certain  periods  of  the 
year.  In  this  connection  may  be  cited  the  belief  that  certain 
brands  always  produce  a  non-dusting  floor,  while  other 
brands  produce  a  dusting  floor.  In  all  cases  the  various 
brands  invariably  meet  the  requirements  of  the  standard. 
The  requirements  of  the  latter  do  not  bring  out  the  differ- 
ences which  usage  has  found  to  exist.  Hence  for  certain 
uses  special  tests  will  have  to  be  devised  which  will  de- 
termine the  desirability  of  any  brand  over  another  for  any 
l)articular  case. 

The  question  arises  as  to  what  is  a  particular  case. 
Should  cements  for  massive  construction  be  different  from 
those  for  road  construction,  or  for  interior  pavement,  or  for 
sea  water  or  alkali  work,  or  for  reinforced  concrete?  The 
former  does  not  of  necessity  demand  high  tensile  or  com- 
pressive strength  like  the  latter,  while  for  the  pavement 
strength  is  of  relatively  minor  importance  when  compared 
with  non-dusting.  For  sea  water  or  alkali  resisting  work 
the  physical  properties  are  relatively  of  minor  importance 
when  compared  with  the  need  of  resistance  to  chemical 
action. 

High  compressive  strength  can  be  secured  by  a  high 
tricalcium  silicate  content,  a  silica  content  of  about  20  per 
cent,  a  usual  alumina  content  and  hard  burning  of  such  a 
raw  mixture  ground  more  finely  than  is  usual.  Such  a 
cement,  however,  is  brittle,  and  of  low  tensile  strength 
after  an  early  age,  hence  it  is  not  desirable  for  road  work. 
It  commends  itself  fur  floors  but  requires  special  skill  in 
handling  or  it  will  dust  continuously.  Material  changes  in 
our  present  tests  would  have  to  be  made  to  show  the  value 
of  any  marked  changes  in  methods  or  procedure  of  manu- 
facture. Earlier  strength  tests  than  7  days  would  be  re- 
quired; both  a  tensile  and  compressive  test  would  have  to  be 
considered  and  a  test  to  determine  the  coefficient  of  ex- 
pansion with  age.  If  by  change  in  composition  it  can  be 
shown  ^hat  a  cement  more  resistive  to  salt  action  can  be 
secured  ft  may  be  necessary  to  incorporate  further  chemical 
determination  in  our  specifications.  The  possibility  of  de- 
termining the  quality  of  the  cement  in  a  concrete  at  a  late 
age  by  an  accelerated  test,  in  other  words  determining  its 
cementing  qualities  when  it  has  largely  hydrated,  is  worthy 
of  much  research.  Hence  aging  at  higher  temperatures  in 
an  atmosphere  of  water  vapor  should  be  a  subject  of  much 
further  and  more  logical  work  than  heretofore. 


Enforcing  Vehicle  Law  in  California 

The  California  Highway  Commission,  co-operating 
with  the  supervisors  and  traffic  officers  of  the  state,  is 
making  a  determined  effort  to  stamp  out  overloading. 
The  commission  has  organized  an  inspection  department 
under  direction  of  Major  C.  L.  J.  Frohwitter,  a  retired 
army  officer,  who  has  five  assistants;  mostly  ex-seiwice 
men  deputized  by  the  motor  vehicle  department.  These 
inspectors  equipped  with  automobiles  and  loadometers 
for  weighing  trucks  on  the  highways  where  found  are 
working  through  the  state  where  overloading  is  most 
flagrant.  To  date  Major  Frohwitter  reports  that  50 
per  cent  of  the  trucks  apprehended  violated  either  the 
gross  weight  or  tire  provisions  of  the  Motor  Vehicle 
Act.  The  allowable  gross  weight  in  California  is  30,000 
pounds. 
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To  Avoid  Variable  Concrete  Due  to 
Variable  Sand  Wetness 

New  Method  of  Mixing-  Proposes  Inundating  Sand 

Before  Dumping  in  Mixer  Thus  Keeping 

Moisture  Content  Constant 

By  R.  L.  Bertin 

Chief  Engineer,  White  Construction  Co.,  Inc.,  New  York  City 

VARIABLE  moisture  content  of  sand  is  responsible 
for  a  large  part  of  the  variation  in  the  stren^h 
of  field  concrete.  Not  only  does  the  changing  amount 
of  water,  due  generally  to  atmospheric  conditions,  af- 
fect the  bulk  of  the  sand  and  thereby  the  amount  used 
in  the  mix  but  it  makes  it  extremely  difficult  to  gage 
the  proper  amount  of  water  to  add  in  order  to  get  the 
optimum   concrete. 

In  attacking  this  phase  of  the  problem  of  propor- 
tioning concrete  there  has  been  evolved  what  is  thought 
to  be  a  practical  method  of  measuring  sand  'and  water 
regardless  of  the  moisture  content.  This  method, 
which  has  been  developed  after  a  considerable  amount 
of  experimentation,  should  result  in  the  'elimination 
of  such  variables  as  are  the  direct  cause  for  the  lack 
of  constancy  in  the  absolute  quantity  of  materials  con- 
tained in  successive  batches  of  concrete.  An  extended 
series  of  tests  is  about  to  be  made  with  the  view  of 
getting  more  definite  information,  but  the  present 
status  of  the  development  seems  worth  noting. 

It  is  a  well  known  fact  that  the  volumetric  measure- 
ment of  sand  with  var>-ing  moisture  content  is  no  gag? 
of  the  absolute  amount  of  sand  measured  or  the  amount 
of  water  carried  by  this  variable  amount  of  measured 
sand.  Measurements  by  weight  while  giving  closer 
results  lack  constancy  to  the  extent  of  the  variation  in 
moisture  content.  The  problem  which  presented  itself 
was  to  find  some  method  of  measuring  sand  containing 
any  percentage  of  moisture  in  such  a  way  as  to  insure 
a  constant  known  amount  of  given  sand  and  constant 
amount  of  water  contained  therein  in  successive 
measures,  irrespective  of  the  moisture  content  of  the 
sand  as  measured. 

Two  methods  of  making  the  water  content  constant 
suggested  themselves.  One  was  to  dry  the  sand,  which 
is  considered  impracticable,  and  the  second  was  to  in- 
undate it  with  water;  in  other  words,  fill  the  voids  com- 
pletely with  water. 

The  next  step,  which  was  thought  probable  and 
later  proved  by  a  series  of  tests,  was  to  determine 
whether  a  given  sand  'in  an  inundated  condition  has  a 
con.stant  void  factor.  The  basis  of  this  belief  was  the 
fact  that  if  surface  tension  were  done  away  with  in 
damp  .sand  by  inundation,  the  bulking  effect  would  dis- 
appear and  therefore  a  fairly  uniform  ratio  be  obtained 
between  weight  and  volume.  It  was  found  experi- 
mentally that  if  .sand  be  poured  in  'a  container  partially 
filled  with  water,  the  amount  of  w.iUt  therein  contained 
being  in  excess  of  that  required  ♦<>  fill  the  voids,  until 
the  sand  'and  water  level  have  reached  the  top  of  the 
container,  a  fairly  constant  weight  of  sand  and  water 
was  contained  therein,  so  long  as  the  specific  gravity  and 
void  factor  of  the  sand  remained  constant  or  nearly  bo. 
The  only  two  disturbing  factors  which  it  was  thought 
might  infprfere  with  the  accurary  of  the  measures, 
were  first,  the  absorption  of  the  sand,  and  second,  the 
air  entrapped  within  the  voids  of  the  sand.  Ifnwpver, 
since  only  the  constancy  of  measurement  was  sought, 


it  was  thought  and  verified  that  these  factors  would 
not  vary  much,  and  would  not  effect  the  constancy  of 
results. 

The  coarse  aggregate  carries  a  certain  amount  of 
water,  but  it  was  found  that  by  keeping  the  stone  pile 
wetted  that  this  amount  of  water  was  small  and  fairly 
uniform  and  that  no  compensation  was  necessary  since 
there  was  but  a  slight  variation. 

Sa)id  and  Water  Container — A  container  was  then 
designed  based  on  the  above  principles,  a  description  of 
which  follows: 

The  container  is  cylindrical  in  shape  and  divided  in 
two  vertical  sections,  the  upper  intended  to  contain  the 
right  amount  of  inundated  sand  required  for  a  batch, 
and  the  lower  section  the  complement  of  water  required 
beyond  that  contained  in  the  inundated  sand  and  the 
wetted  stone  to  supply  the  total  amount  required  for 
the  batch.  The  two  bottoms  are  made  adjustable  so  as 
to  permit  of  changes  in  capacity  in  the  event  of  varia- 
tions in  grading  or  voids  of  the  aggregate,  or  propor- 
tions of  mix  requiring  changes  'in  the  sand  and  water 
quantities.  The  intermediate  bottom  is  provided  with 
fine  screens  to  permit  the  water  to  enter  therein  and 
exit  therefrom. 

In  operating  'the  container,  it  is  first  partly  filled 
with  water,  the  lower  container  being  completely  filled 
and  the  upper  container  to  a  point  so  that  enough 
water  is  provided  to  more  than  fill  the  sand 'voids.  Sand 
is  then  dropped  into  the  water  contained  in  the  upper 
section  until  it  is  filled  to  the  top  with 'inundated  sand, 
the  excess  water  spilling  over  the  top  sides.  The  con- 
tainer is  then  emptied  into  the  mixer  hopper,  thereby 
delivering  to  the  mixer  known  amounts  of  sand  and 
water  which  are  constant  from  batch  to  batch. 

A  number  of  preliminary  tests  were  conducted  with 
the  view  of  ascertaining  the  practicability  of  the 
method  described  above  and  the  accuracy  of  results 
obtained.  In  making 'these  tests  a  certain  proportion 
was  adopted  and  the  sand  was  used  in  different  con- 
dition as  to  moisture  content,  from  perfectly  dry  to 
saturated.  The  materials  which  were  used  were  of  one 
kind  for  all  tests. 

Co7>chmnnf! — The  observations  and  conclusions  de- 
rived from  these  tests  are  as  follows:  (1)  The  amounts 
of  water  and  sand  in  successive  batches  are  practically 
constant;  (2)  the  plasticity  of  the  concrete  produced 
as  determined  by  the  slump  tests  shows  only  slight 
variations;  (3)  the  cement  factor  in  successive 
batches  is  nearly  constant;  (4)  the  amount  of  con- 
crete in  each  batch  measured  by  volume  or  weight  is 
nearly  constant;  and  (5).  the  .strength  of  the  concrete 
tested  at  28  days   is  fairly  uniform. 

If  the  conclusions  noted  above  are  proved  to  be  facts 
by  the  tests,  fhe  method  promises  a  solution  of  the 
problem  of  specifying  of  concrete  by  strength  which 
has  be<?n  recently  proposed. 


Iowa  .Spent  $39,000,000  on  Koads  In  1921 

Iowa,  during  1021,  spent  for  road  and  bridge  build- 
ing on  her  104,082  miles  of  public  highw.iy,  $."^8,741.- 
627.53.  Primary  road  expendifnres  on  fi.filG  miles  for 
road  work  only  totaled  $16,900,807.  Tnunty  road  sys- 
tem expenditures  on  10.681  miles  totaled  $.'1,766,484. 
Township  road  expenditures  basrd  on  1,350  townships 
fofaled  $6,672,085.  Bridge  expenditures  on  the  three 
svRfoms.  primary,  countv  and  township,  totaled  $9,305,- 
352. 
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Large  Steel  Highway  Bridge  Destroyed 
by  Abutment  Washout 

By  G.  G.  Wickline 

Bridge  Eng^ineer,   State  Highway  Department,  Austin,  Tex. 

THE  fall  of  a  300-ft.  steel  span,  one  of  two  forming 
the  Marlin-Belton  bridge  across  the  Brazos  River, 
five  miles  west  of  Marlin,  Te.x.,  on  May  16,  threw  into 
the  river  about  a  score  of  people  who  were  standing 
on  the  span,  and  eight  of  them  were  drowTied.  The 
river  was  at  flood  stage.  A  washout  in  the  west 
approach  was  being  repaired  by  constructing  timber 
cribbing  and  filling  it  with  stone  and  earth.  This  work 
was  to  have  been  done  within  a  few  hours,  when  the 
abutment  slid  into  the  river  from  undermining,  drop- 
ping the  span  it  supported. 

A  new  oil  field  is  being  developed  on  one  side  of 
the  river,  and  traflJic  is  rather  heavy  and  insistent  upon 
using  the  structure.  Due  to  the  importance  of  the  road 
and  the  development  of  the  oil-field  traffic,  the  chamber 
of  commerce  of  Marlin  and  the  commissioners  court 
of  Falls  County  have  made  arrangements  with  the  War 
Department  to  maintain  and  operate  a  pontoon  bridge 
at  this  location  until  a  new  structure  can  be  provided, 
which  will  probably  require  several  months. 

The  bridge  was  built  a  number  of  years  ago,  before 
the  organization  of  the  state  highway  department.  It 
was  erected  by  a  bridge  company,  which  furnished  its 
own  plans  and  acted  as  its  own  engineer  in  the  matter 
of  passing  on  the  foundations  for  the  piers  and  abut- 
ments. In  those  days  a  certain  sum  of  money  usually 
was  available  to  build  a  bridge  to  cover  a  certain  dis- 


Perforated  Pipe  Underdrains  for 
Alpena  Water  Filters 

UNDERDRAINS  in  the  four  filters  of  the  new 
3-m.g.d.  municipal  water  purification  plant  for 
Alpena,  Mich.-,  are  of  the  perforated-pipe  type.  There 
is  no  manifold  but  the  24-in.  cast-iron  pipe  laterals 
are  leaded  into  tees,  the  long  outlets  of  which  extend 


>2  -^/e  Holes  in  each^ic^e 
ofiee,  pxis  ofhofe45^ 
from  horizonia/-^ 


VVKKCKAGE  OK  THli!  BKLTON  BRIDGE    OVER   BRAZOS   RIVKR   AJSJD    aiTE    OF 
WASHED-OUT  WEST  ABUTMENT 

A  score  of  people  was  on  the  span  at  the  time  it  fell,  and  eight  of  these 
-  were  drowned.  The  river  was  at  a  flood  stage  and  a  washed-out  section 
of  the  west  approach  was  being  repaired  with  timber  cribbing.  The  re- 
pairs were  nearly  completed  when  the  abutment  slid  into  the  river  as  the 
result  of  undermining.  The  bridge  was  designed  by  the  bridge  company 
which  built  it,  and  this  company  acted  as  its  own  engineer  in  the  matter 
of   passing   on    the   foundations    for    the  piers  and  abutments. 


tance,  and  bridges  were  built  to  suit  the  available  sum 
without  very  much  regard  to  the  strength  and  stability 
of  the  structures.  However,  it  should  be  said  that  the 
Brazos  River  from  Waco  to  its  mouth  is  a  very  treach- 
eroiis  stream,  in  which  shifting  of  the  channel  and 
.sliding  of  banks  are  frequent  occurrences. 

As  the  bridge  is  not  located  upon  a  designated  state 
highway,  it  will  probably  be  rebuilt  by  some  bridge 
company  with  a  span  that  is  as  likely  as  not  to  be  a 
duplicate  of  the  span  which  remains. 


PERFORATED  FILTFP  LATERALS  FOR  AHPENA 

through  the  floor  to  a  rectangular  concrete  collecting 
conduit  extending  longitudinally  under  the  center  of 
the  filter  floor.  The  conduits  are  reinforced  and  form 
the  tops  of  supporting  columns.  The  accompanying 
drawing  shows  the  detail  of  the  setting,  perforations 
and  spacings. 

In  setting  the  tees,  which  are  grouted  in  some  time 
after  the  concrete  in  the  iioor 
has  been  deposited,  a  plank 
with  holes  drilled  i  in.  deep  at 
the  8-in.  spacing  is  braced 
against  the  bottom  of  the  floor 
to  fix  the  lower  ends  of  the 
tees  while  grouting.  The  ex- 
tension of  the  tees  below  the 
bottom  of  the  floor  serves  no 
other  purpose. 

The  17-in.  gravel  under- 
drain  depth  is  designed  for  a 
24-in.  vertical  rise  in  the  wash 
water.  The  bottom  layer  of 
gravel  is  of  2-in.  size  and  as 
the  bottom  of  the  laterals  is  1 
in.  from  the  floor  a  channel  is 
left  under  the  laterals.  The 
top  of  the  2S-in.  sand  layer  is 
26  in.  below  the  crests  of  the 
wash-water  gutters  to  care 
for  the  maximum  rise  of  sand 
expected  with  the  minimum 
size  of  sand.  At  the  maximum 
rate  of  washing  the  velocity 
through  the  openings  in  the  lateral  is  12.15  ft.  per  sec- 
ond.   The  opening  is  0.27  per  cent  of  the  filter  area. 

The  plans  and  specifications  were  dravsm  and  the 
construction  is  being  supervised  by  William  G.  Clark, 
consulting  engineer,  Toledo.  Ohio. 


Illinois  Municipal  Review 

The  Illinois  Municipal  League  has  begun  the  publica- 
tion of  a  journal  called  the  Illinois  Municipal  Review, 
which  is  to  be  issued  six  times  a  year. 
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Comparison  of  Mechanical  Ashpits 
foi  Large  Terminal 

Various  Types  Studied  as  Economical  Substitutes 

for  Costly  Hand  Shoveling  of  Ashes 

from  150  Locomotives  Daily 

By  W.  H.  Eiker 

District  Engineer,  C,  B.  &  Q.  R.R.,  Lincoln,  Neb. 

THE  desirability  of  introducing  mechanical  operation 
to  improve  the  ash-handling  facilities  of  the  large 
engine  terminal  of  the  Chicago,  Burlington  &  Quincy 
R.R.,  at  Lincoln,  Neb.,  led  to  a  study  of  the  situation 
in  1918  and  1919.  In  November,  1918.  a  daily  average 
of  108  engines  was  handled  over  two  parallel  cinder  pits 
150  ft.  long  with  pit  tracks  28  ft.  c.  to  c.  Between 
the  pits  was  a  depressed  track  for  cars  into  which  the 
ashes  were  shoveled  by  hand,  but  this  method  had  be- 
come expensive  and  inconvenient  because  of  the  labor 
shortage  and  the  amount  of  ashes  to  be  handled.  The 
new  plant  was  to  be  designed  to  handle  the  ashes  from 
150  locomotives  daily. 

Types  of  Ashpits — Six  types  of  plants  were  exam- 
ined: (1)  Water  pits;  (2)  pit  cars  on  lateral  incline 
tracks  operated  by  cable  hoists;  (3)  pit  cars  traveling 
on  longitudinal  track  in  box  pit  and  delivering  to  a 
hoist  or  conveyor;  (4)  track  hopper  delivering  to  a 
conveyor  or  to  a  car  in  a  tunnel;  (5)  steam  conveyor 
in  pit;  (6)  pit  buckets  handled  by  an  electric  gantry 
crane.  Some  features  of  these  different  types  are  noted 
below,  together  with  certain  objections  which  were 
made  in  most  cases  by  foremen  or  operators.  In 
general,  ashpits  of  the  different  kinds  are  satisfactory 
to  the  local  officials. 

Water-Filled  Ashpits — Two  types  of  water  pits  were 
examined:  (1)  Large  pits  12  to  15  ft.  deep  with  an 
engine  track  over  each  side;  (2)  pits  between  the  rails 
and  3  to  4  ft.  deep.  In  both  cases,  the  ashes  are  removed 
by  clamshell  buckets  operated  from  a  locomotive  crane 
OT  electric  gantry  crane,  the  ashes  being  dumped  into 
cars.  These  open  pits  are  an  element  of  danger  to 
employees  and  others,  and  several  fatalities  have  oc- 
curred from  persons  falling  into  the  large  pits.  With 
the  track  at  the  side  of  the  pit  the  fire  must  be  cleaned 
from  one  side  only,  which  is  inconvenient.  Stoppage  of 
pit  drainage  may  cause  trouble.  Water  spilling  from 
the  bucket  makes  an  untidy  condition  and  may  result 
in  ice-covered  tracks  in  winter,  while  the  wet  ashes 
may  freeze  in  the  car  and  thus  afld  to  the  expense  of  un- 
loading. Delays  may  occur  at  terminals  cleaning  over 
100  engines  daily,  as  the  pita  are  about  300  ft.  long 
and  engines  that  are  wanted  in  a  hurry  may  be  blocked 
at  the  pit. 

Pit-Car  Syxtems — Ashpits  fitted  with  cars  are  of  two 
types,  with  the  cars  operated  either  laterally  or  longi- 
tudinally. In  the  first  case  the  pit  car  i.s  handled  by  an 
electric  or  pneumatic  cable  hoist  on  a  steeply  inclined 
track  at  right  angles  to  the  pit,  the  incline  being 
extended  high  enough  to  allow  the  ashes  to  be  dumped 
Into  a  railway  car  placed  below  the  upper  end  of  the 
incline  track.  With  ashpits  of  this  type,  the  car  must 
be  dumped  after  each  fire  ia  cleaned.  Where  two  or 
more  pita  are  required  they  must  be  .spaced  80  to  100 
ft.  apart  along  the  engine  track  ao  as  to  give  ample  room 
for  the  engines  to  stand  on  adjactnt  pit"*  without  fouling 
•ach  other.  This  spacing  may  necessitate  an  undeiiir- 
able  length  of  track. 


Engines  must  be  moved  along  the  track  in  cleaning 
both  the  smokebox  and  firebox.  The  ash  car  also 
must  be  pushed  along  its  track  under  the  incline  in 
order  to  fill  it  from  end  to  end.  This  intermittent 
movement  or  spotting  of  engine  and  ash  car  involves 
time  and  trouble.  Pneumatic  operation  has  proved 
objectionable  in  many  cases  owing  to  insufficient  pres- 
sure, leaky  piston  packing  and  freezing  of  pipes.  With 
electric  operation  this  system  of  handling  ashes  is  eco- 
nomical for  terminals  with  not  more  than  25  engines 
daily. 

In  the  second  pit-car  system  the  cars  travel  on  a 
longitudinal  track  in  the  pit.  They  are  either  picked 
up  by  an  air  hoist  which  dumps  the  ashes  into  a  car, 
or  the  pit  cars  dump  directly  through  a  hopper  to 
a  bucket  conveyor  which  serves  an  overhead  ash  stor- 
age bin.  The  former  arrangement  is  used  mainly  at 
small  terminals,  owing  to  the  amount  of  labor  required. 
In  a  case  where  a  conveyor  was  used  to  handle  coal 
and  ashes,  the  machinery  was  frequently  damaged  by 
scrap  metal,  so  that  the  conveyor  was  out  of  use  until 
repairs  could  be  made.  Hot  and  wet  cinders  were  also 
destructive  to  the  metal  parts  of  the  conveyor,  neces- 
sitating frequent  renewal.  In  both  systems,  the  pit 
car  must  be  spotted  by  hand  under  the  firebox  and 
smokebox,  and  over-filled  cars  spill  ashes  into  the  pit. 

Track  Hopper  Ashpit — In  this  system  the  engine  is 
spotted  over  a  hopper  which  deliverr  the  ashes  either 
to  a  bucket  conveyor  serving  an  overhead  bin,  or  to  a 
tunnel  car  serving  a  hoist  for  discharge  into  a  bin 
or  a  railway  car.  It  was  found  that  with  the  conveyor 
there  was  frequent  damage  by  scrap  metal  thrown  into 
the  hopper  with  the  ashes,  while  rai)id  destruction  of 
the  machinery  was  caused  by  the  hot  or  wet  ashes. 
Tunnel  work  is  undesirable  and  the  work  of  cleaning 
fires  may  be  delayed  until  the  hopper  can  be  emptied  by 
dumping  the  ashes  into  the  tunnel  car. 

Steam  Conveyor — Only  a  short  pit  is  required  for 
this  system,  the  ashes  falling  into  a  pipe  across  the 
bottom  of  the  pit  and  being  blown  through  this  under 
the  influence  of  a  steam  jet.  The  pipe  may  be  extended 
upward  for  delivery  to  a  storage  bin  or  an  ash  car,  or 
it  may  discharge  directly  onto  an  ash  dump.  Objec- 
tions made  may  include  the  amount  of  steam  used  and 
the  labor  of  conveying  or  shoveling  ashes  from  the  pit 
to  the  pipe  intake.  But  in  one  case  the  pit  is  hopper 
shaped  so  as  to  feed  directly  to  the  pipe  and  the  engines 
supply  their  own  steam  for  the  jet. 

Pit  Btu-ket  System — Steel  buckets  placed  in  a  pit  of 
small  cross-section  receive  the  ashes  and  are  handled 
by  the  hoist  of  an  electric  gantry  crane,  the  ashes  being 
dumped  into  cars  on  an  adjacent  track.  This  method 
appears  to  present  no  operating  objections  and  when 
cast  steel  buckets  are  used  the  maintenance  charge  ia 
almost  negligible.  It  was  recommended  for  the  Lincoln 
terminal. 

General  Observations — The  use  of  so  many  dilTerent 
types  of  ash-handling  systems  is  accounted  for  by 
variations  in  organization  of  ashpit  service,  number  of 
engines  served,  topography  and  track  layout.  It  is  usual 
to  find  several  diflTortnt  types  of  ashpits  on  any  one 
railway.  For  terniinala  where  not  more  than  25  or  30 
Iocomotive.1  are  cleaned  daily  the  c)<m  trically  operated 
lateral  incline  system  has  advantages,  except  that 
where  a  locomotive  crane  is  available  or  is  desirable  for 
other  work  the   shallow  water-pit   may   be  preferred. 
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being  cleaned  by  a  clamshell  bucket  handled  by  the 
crane. 

Removal  of  ashes  from  dump  pits  by  clamshell 
buckets  appears  to  be  general.  At  the  larger  terminals 
the  buckets  are  handled  usually  by  an  electric  traveling 
crane,  but  at  the  smaller  terminals  a  locomotive  crane 
is  preferable,  as  the  machine  can  be  used  also  in  coal- 
ing engines  and  for  other  work.  At  busy  terminals 
and  where  track  space  is  limited,  the  locomotive  crane 
has  the  objection  of  blocking  one  track  when  cleaning 
the  ashpit. 

Organization  for  ashpit  service  varies  on  different 
roads  and  at  different  terminals.  At  Lincoln,  a  hostler 
and  helper  take  over  the  engine  from  the  road  crew 
at  the  coaling  station;  they  supply  coal  and  water, 
knock  the  fire  out  at  the  ashpit  and  then  run  the  engine 
to  the  roundhouse.  A  shovel  gang  of  about  8  men  in 
summer  or  12  m.en  in  winter  clean  the  pits.  A  more 
general  arrangement  is  to  have  fii'e  knockers  at  the  pit, 
these  men  attending  to  mechanically-operated  pits.  In 
exceptional  cases,  at  very  small  terminals  the  hostlers 
handle  the  engine,  knock  fires  and  clean  the  pit. 

Ashpit  for  Lincoln  Terminal — A  plant  consisting  of 
a  series  of  cast-steel  pit  buckets  handled  by  an  elec- 
tric traveling  crane  having  been  recommended  as  the 
best  type  of  mechanical  operation  for  the  Lincoln 
terminal,  a  general  plan  for  size  of  pit  and  number  of 
buckets  was  outlined.  The  plant  of  the  Buffalo, 
Rochester  &  Pittsburgh  R.R.  at  Rikers,  Pa.,  was  sug- 
gested as  an  economical  form  of  construction,  since  it 
has  a  timber  instead  of  a  concrete  structure  to  support 
the  crane  track.  For  the  Lincoln  terminal,  the  cast- 
steel  buckets  are  to  be  7  ft.  long,  with  a  capacity  of 
1.85  cu.yd. 

It  was  thought  that  the  new  pits  should  provide  for 
handling  a  daily  average  of  150  engines.  Investigation 
showed  that  an  average  of  1.7  cu.yd.  of  ash  is  taken 
from  each  engine.  This  was  based  on  car  measure- 
ments from  a  one-day  pit  run  of  about  100  engines. 
The  average  weight  of  the  a.sh  was  1,500  lb.  per  cu.yd., 
this  weight  being  taken  on  the  day  after  wetting  down 
and  removal  from  pit.  Illinois  coal  is  the  fuel  used. 
It  is  desirable  to  clean  the  pits  only  during  the  day 
shift,  making  the  pits  large  enough  to  accommodate  the 
ashes  from  the  night  run.  As  the  day  and  night  run  of 
engines  is  about  the  same,  storage  capacity  for  ashes 
from  75  engines  was  planned,  requiring  -69  buckets 
and  483  ft.  of  pit.  A  spacing  of  18  ft.  c.  to  c.  of  pit 
tracks  is  desirable  to  facilitate  work  on  fires  and  for 
walking  space. 

There  will  be  two  pits  245  ft.  long,  with  35  buckets 
each,  on  the  present  pit  tracks.  The  present  depressed 
track  will  be  raised  to  serve  for  the  ash  cars.  These 
three  tracks  and  an  adjacent  track  for  kindling-wood 
cars  will  be  spanned  with  a  70-ft.  electric  crane.  This 
plan  fits  the  present  track  layout  ana  allows  for  future 
expansion  without  track  change  by  building  a  third  pit 
on  the  ash  car  track  and  using  the  wood-car  track  for 
the  ash  cars. 

Six  ash  cars  are  required  to  hold  the  ashes  from  150 
engines  and  the  245-ft.  pits  allow  this  number  of  cars 
to 'be  set  on  the  ash  track  under  the  crane.  Shorter 
pits  would  increase  the  operating  charges,  as  the  pit 
has  to  be  cleaned  oftener  and  more  switching  of  cinder 
cars  is  required.  With  two  245-ft.  pits  it  was  planned 
that  a  crane  operator  and  one  laborer  working  six  hours 
per  day  could  empty  the  pit,  and  only  one  switching  of 


the  ash  cars  per  24  hours  would  be  required.  The  num- 
ber of  engines  cleaned  at  this  type  of  pit  can  be  in- 
creased by  added  time  for  laborer  and  crane  operator 
and  additional  switching  of  ash  cars. 

Comparison  of  Operating  Cost — This  comparison  is 
based  on  conditiorns  in  November,  1918,  as  to  wages 
and  number  of  engines.  The  daily  average  of  engines 
handled  over  the  ashpits  during  that  month  was  108. 
A  48-bucket  pit  furnishes  storage  for  54  engines  or 
a  12-hour  run.  The  buckets  would  be  emptied  twice 
in  24  hours  and  the  time  required  would  be  four  hours 
for  a  crane  runner.  A  laborer  should  be  employed  at 
the  pit  for  the  entire  24  hours  (three  8-hour  shifts)  for 
cooling  fires,  cleaning  up  around  pit  and  assisting  the 
crane  runner  to  empty  buckets.  The  operating  cost 
per  day  would  be  as  follows,  and  on  this  basis  the  yearly 
cost  for  handling  the  ash  from  the  mechanically  oper- 
ated pit  is  approximately  $4,600: 

Crane  runner,  4  hours  at  53c $2.12 

Labor.  24  hours  at  35c 8.40 

Electric  current,  70  k.w.h.  at  3c 2.10 

$12.62 

Operation  of  the  depressed-track  pit  with  hand  shovel- 
ing required  an  average  daily  gang  of  10  shovelers 
working  a  10-hour  shift  and  one  laborer  working  10 
hours  at  night.  The  daily  operating  cost  was  110  hours 
at  35c.,  $38.50,  or  a  yearly  cost  of  approximately 
$14,000.  This  charge  covered  office  overhead  expense, 
car-body  bunk  houses  for  Mexican  labor,  and  light, 
heat  and  water  for  living  quarters.  A  foreman's  time 
is  not  considered  in  this  comparison  as  his  time  is  dis- 
tributed between  ashpit,  coaling  station  and  other  duties 
and  he  would  be  required  at  any  pit.  The  mechanically 
operated  pit  will  relieve  him  of  one  large  gang. 

Serious  conditions  have  occurred  because  sufficient 
shovelers  could  not  be  had.  The  pits  filled  with  ashes 
and  it  was  necessary  to  take  men  from  other  work  to 
clean  the  pits.  The  investigation  noted  above  showed 
that  there  is  no  economic  argument  for  hand  shoveling 
of  engine  ashes  at  large  terminals.  After  this  inve^i- 
gation  the  Chicago,  Burlington  &  Quincy  R.R.  con- 
structed at  Denver,  Colo.,  a  mechanically  operated 
ashpit  of  the  type  recommended  for  Lincoln  (see 
Engineering  News-Record,  Aug.  25,  1921,  p.  310)  and 
plans  are  now  being  made  foi-  a  similar  plant  for  the 
engine  terminal  at  Lincoln,  Neb. 
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Activities  of  British  Guild  of  Builders 

(London    Corrcspondenct) 

According  to  its  secretary  the  British  National  Guild 
of  Builders  commenced  operations  eighteen  months  ago 
without  a  penny  of  capital  and  without  a  cent's  worth 
of  plant.  Since  then  they  have  spent  £52,000  on  plant, 
and  have  written  off  33^  per  cent  of  its  value,  though 
much  of  it  is  almost  unused.  The  surplus  actually 
earned  is  now  £40,000,  and  £20,000  is  held  by  city  cor- 
porations pending  the  completion  of' contracts. 

The  original  form  of  contract  is  still  adhered  to,  by 
which  the  guild  constructs  houses  at  prime  cost  plus 
6  per  cent  and  £40  per  house  completed.  At  the  time 
of  the  agreement  with  the  Ministry  of  Health  this 
showed  a  gross  profit  of  around  10  per  cent. 

The  guild  has  undertaken  £1,500.000  worth  of  con- 
tracts, of  which  £900,000  represents  work  completed 
and  paid  for.  During  this  year  lump  sum  contracts 
awarded  the  guild  amount  to  £700,000  of  which 
£130,000  is  for  work  which  has  been  completed. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


From  Another  Engineer's  Wife 

Sir — Several  weeks  ago  "Engineer's  Wife"  passed  a  just 
condemnation  on  the  unwarranted  use  of  the  professional 
title  by  the  layman  engineer.  Every  engineer  has  met  with 
such  hypocrites  of  his  profession,  but  the  individual  can 
do  nothing  to  prevent  this  presumption  upon  one  of  the 
noblest  professions  on  earth.  Perhaps  this  laxness  goes 
back  to  the  fact  that  not  so  very  many  years  ago  America 
could  use  every  man  that  knew  ever  so  little  about  the 
profession.  Europe  has  always  produced  more  than  enough 
to  supply  her  demand  for  engineers.  Consequently,  a  great 
many  came  to  this  country.  There  was  nothing  to  prevent 
the  would-be  engineer  from  assuming  the  title  of  the 
graduate,  for  few  employers  looked  up  past  records. 

After  all,  he  only  fools  himself  who  claims  the  en- 
gineer's title  when  he  does  not  merit  it.  It  is  the  results 
of  your  work  that  count,  not  the  mere  title  after  your 
name.  It  never  takes  very  long  for  the  boss  to  find  out 
whether  or  not  the  man  can  do  his   work. 

(Mrs.)   Sophia  Gooms-Bucher, 

Chicago,  111.,  June  3.  ( Another  Engineer's  Wife.) 


Bureau  of  Standards  on  Radio  Dangers 

Sir — Our  attention  has  been  called  to  the  editorial  ap- 
pearing on  page  812  of  E»i/i)ieeri)ig-\'eics  Record  for  May 
18,  entitled  "Shingles  and  Radio."  We  assume  that  your 
editorial  makes  reference  to  a  press  notice  released  under 
date  of  May  14,  in  which  mention  is  made  of  the  proposed 
revision  of  Rule  86  of  the  National  Electrical  Code,  on 
radio  equipment.  Full  discussion  of  the  provisions  of  this 
proposed  rule  is  very  welcome,  and  it  is  believed  that  such 
discussion  will  result  in  calling  attention  to  any  features 
in  the  rule  which  are  not  practical  or  desirable.  We  are 
glad  to  note  the  -statement  in  your  editorial  that  the  pro- 
posed rule  is  "moderate,  sane  and  practical  in  the  highest 
degrree."  The  requirements  of  the  proposed  rule  are  less 
rigid,  in  a  number  of  particulars,  than  are  the  correspond- 
ing requirements  for  other  signaMiig  systems. 

Your  attention  is  called  to  the  fact  that  the  press  release 
pointed  out  that  a  failure  to  give  cognizance  to  the  proposed 
fire-insurance  rules  for  radio  equipment  might  result  in  the 
raising  of  insurance  rates  on  property  or  the  refusal  of 
insurance  entirely.  It  was  not  specifically  a  warning 
against  lightning  danger.  There  are  other  sources  of 
danger  in  radio  installations  which  may,  in  some  cases,  be 
more  important  than  the  lightning  hazard. 

The  very  existence  of  the  need  for  a  rule  on  radio  eciuip- 
ment,  such  as  that  which  has  been  drafted  by  the  committee 
of  the  National  Fire  Protection  Association,  ia  in  itself 
a  suggestion  that  consideration  must  be  given  to  such 
hazard  as  may  exist. 

In  this  connection  your  attention  is  drawn  to  the  fact 
that  within  the  last  few  weeks  two  deaths  have  resulted  in 
the  city  of  Cleveland,  which,  according  to  our  understand- 
ing, could  have  been  avoided  if  the  proposed  regulation  had 
been  followed.  The  cities  of  Cleveland,  Detroit,  Indian- 
apolis and  Chicago,  among  others,  are  enacting  local 
ordinances  on  this  subject,  many  of  which  are  extremely 
drastic,  and  not  nearly  so  lenient  as  the  propuscd  revision 
of  the  Code  rule.  It  is  believed  that  nitc^  r.g.trding  the 
safe  installation  of  radio  equipment  should  !.'■.  ai<  uniform 
as  possible  over  the  country,  and  it  i?  therefore  highly 
desirable  that  the  proposed  revision  of  the  National  Elec- 
trical Code  in  this  respect  receive  careful  rnnsideration  and 
discussion.  T    r.  Brown, 

Acting  Director,  Bureau  of  Standards. 

Washington,  June  7. 


Simple  Formulas  for  Rivet-Hole  Deductions 

Sir — In  your  issue  of  June  1,  p.  911,  under  the  heading 
"Net  Section  of  Riveted  Tension  Members,"  there  appears  a 
summary  of  a  bulletin  on  the  subject  by  F*rof.  C.  R.  Young. 
As  a  conclusion  of  his  study  of  previously  published  dis- 
cussions. Prof.  Young  recommends  as  a  practical  formula 
for  rivet-hole  deductions: 

X  =  1.50  -  1.25  s/g 

Where  s  is  the  stagger  or  longitudinal  distance,  and  g  is 
the  gauge  or  transverse  distance  between  rivets. 

Tw'o  years  ago,  after  a  review  of  pi-eviously  published 
studies,  the  writer  submitted  to  the  Bridge  Engineers  Com- 
mittee of  the  New  York  Central  Lines  a  similar  but  simpler 
formula :  x  =  1.3  —  s/g.  This  formula  yields  values  which 
agree  closely  with  the  results  of  published  reports  of  rivet 
tests. 

Both  formulas  (Prof.  Young's  and  the  writer's)  are  close 
practical  approximations  to  the  requirements  of  exact 
tl-.eoretical  analysis.  The  adoption  of  either  one  would 
eliminate  the  inconsistent  and  anomalous  results  yielded  by 
existing  specifications  for  rivet-hole  deductions. 

The  writer's  formula,  while  yielding  practically  the  same 
values  as  Prof.  Young's,  appears  easier  to  apply.  In  his 
contribution  to  the  discussions  on  the  "Tentative  Specifica- 
tions for  Steel  Railway  Bridges,"  published  in  the  April 
Proceedings  of  the  American  Society  of  Civil  Engineers,  the 
writer  recommended  a  specification  for  net-sections  sub- 
stantially as  follows: 

"In  a  zig-zag  section  across  a  member,  deduct  the  full  area 
of  the  first  hole  and  a  fractional  part  of  each  succeeding 
hole,  the  fractional  part  being  determined  by  the  formula 
a:  =  1.3  -  s/g."  D.  B.  Steinman, 

New  York,  June  6.  Consulting  Engineer. 

[Attention  is  called  to  a  typographical  error  in  the 
note  on  Prof.  Young's  paper.  The  practical  formula 
recommended  by  him  should  read  .r  =  1.50  —  1.25,<!/flr, 
as  correctly  quoted  by  Dr.  Steinman  in  the  preceding 
letter. — Editor.] 

The  Case  of  Shingle  Roofs 

Sir — This  is  to  call  your  attention  to  the  impression 
created  by  the  editorial  "Shingles  and  Radio"  appearing  on 
page  812  of  Evgineering  News-Record  of  May  18.  While 
doubtless  there  may  be  good  reason  for  your  "wolf"  illus- 
tration, we  submit  that  the  matter  of  the  danger  of  shingle 
roofs  is  not  a  well  chosen  illustration. 

The  conflagration  hazard  involved  in  a  city  of  shingle 
roofs  has  long  been  recognized  and  all  too  often  demon- 
strated. The  shingle  furnishes  both  the  fire-brand  to  spread 
a  conflagration  and  the  tinder  which  is  ignited  by  sparks. 
The  Paris,  Tex.,  and  Nashville,  Tenn.,  conflagrations  are  typ- 
ical  of  many  other  shingle-roof  fires  which  might  be  cited. 
As  recently  as  April  28  we  had  a  striking  example  of  the 
danger  residing  in  shingle  roofs.  On  this  date  there  was  a 
fire  in  Lynn,  Massachusetts.  The  following  day  the  Boston 
Post  carried  the  headline  "Change  of  Wind  Keeps  Lynn  on 
the'Map."  This  fire  started  in  a  wooden  shingle-roof  tene- 
ment district,  and  spread,  because  of  shingle  roofs,  for  half 
u  mile  along  the  waterfront,  igniting  some  38  dwellings  and 
other  structures.  It  is  said  that  only  the  fact  that  the  wind 
carried  the  shingle  fire-brands  over  the  \valer  and  away 
from  the  city  "kept  Lynn  on  the  map." 

In  this  connection  the  statements  of  Frank  Jordan  of  the 
Indianapolis  Water  Co.  before  the  re<-ent  convention  of  the 
American  Waterworks  Association  are  of  interest: 

During  the  months  of  .January  and  February  of  this 
year,  our  city  had  occasion  to  realize  the  absolute 
necessity  of  the  elimination  of  the  shingle  roof,  which 
according  to  our  fire  chii'f  is  our  greatest  fire  hazard. 
We  have  aiiproximately  r.O.OOO  buililingH  rovi're<l  with 
wooden  shingle  roofs,  and  during  I'le  tir~t  two  months 
of  this  year  we  had  H.'iO  shingle-ronf  firfj,  the  maximum 
number  for  any  one  day  being  on  Feb  l<i,  when  we  had 
fi3  fires,  every  one  of  which  was  due  to  ilefective  flue 
or  sparks  on  a  shingle  roof.  We  have  at  this  time  a 
city  ordinance  whieh  prohibits  the  use  of  wooden 
shingles  on  new  buildings  and  provi'Ies  further  that  if 
50  per  cent  of  n  roof  is  tiamaged  the  entire  roof  must 
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be  replaced  with  a  fire-resistant  roof.  This  ordinance, 
however,  fails  to  specify  a  time  when  all  shingle  roofs 
must  be  replaced  with  fire-resistant  roofs,  and  the 
change  is  therefore  very  slow.  A  great  many  of  the 
cities  over  the  country  have  rigid  ordinances  in  ref- 
erence to  shingle  roofs,  and  the  value  of  these  ordi- 
nances will  be  realized  when  we  compare  our  record 
of  more  than  1,200  shingle-roof  fires  in  1920  with  a 
record  of  New  Orleans,  where  there  were  24;  Cincinnati, 
56;  Louisville,  110;  St.  Paul,  99,  and  Philadelphia,  110. 

We  know  that  you  realize  the  importance  of  and  take  a 
decided  interest  in  fire  prevention  and  fire  protection.  We 
always  follow  with  interest  the  excellent  articles  and 
editorials  which  you  publish  from  time  to  time  on  these 
subjects.  We  hope  that  you  may  come  to  appreciate  the 
importance  of  the  use  of  non-flammable  roof  covering  as  a 
fire  protection  measure. 

Boston,  June  9.  R.  S.  Moultok, 

Assistant   Secretary,   National   Fire 

Protection  Association. 


Skew  Arch  Theory  Imperfect 

Sir — Referring  to  the  letter  of  Daniel  Royse  in  your  issue 
of  June  8,  p.  968,  concerning  my  article  on  skew  arches,  I 
will  say  that  there  are  many  points  yet  to  be  cleared  up  in 
skew  arch  theory.  A  small  experimental  arch  which  we 
tested  proved  conclusively  the  incorrectness  of  the  usual 
method  of  calculation.  In  my  article  I  also  called  attention 
to  the  fact  that  the  results  of  this  test  could  not  be  made 
to  agree  with  Dr.  Fischer's  theory  and  made  the  statement 
that  further  tests  are  necessary  to  determine  the  amount 
of  the  component  parallel  to  the  abutment  and  the  method 
of  taking  this  into  account  in  the  calculation. 

It  is  to  be  hoped  that  the  experiments  now  under  way  will 
shed  some  light  upon  this  point.  Clyde  T.  Morris, 

Columbus,  June  10.  Engineer,  Ohio  Stadium 

Building  Committee. 


Observed  and  Computed  Friction  in  Pier  Test 

Sir — In  the  article  "Load  Tests  of  Piers  for  Chicago  New 
Union  Station,"  Mar.  18,  p.  822,  I  was  surprised  to  find  no 
attempt  at  a  comparison  between  theory  and  experimental 
results.  The  experiments  are  valuable  for  the  job  at  hand, 
but  they  can  also  be  reduced  to  a  form  in  which  they  may  be 
of  value  to  others. 

The  skin  friction  on  a  concrete  cylinder  of  4  ft.  diameter, 
70  ft.  deep,  was  found  to  be  equivalent  to  315  tons,  includ- 
ing the  dead  weight.  The  soil  was  saturated  clay.  This 
friction,  corresponding  to  25  tons  or  50,000  lb.  per  foot 
v/idth,  is  caused  by  the  normal  pressure  of  the  soil  and  is  in 
all  probability  the  friction  of  clay  on  clay,  and  not  clay  on 
concrete.  Since  the  coefficient  of  clay  on  clay  is  less  than 
that  of  clay  on  concrete,  the  pores  of  the  pier  will  soon  be 
filled  and  its  surface  entirely  coated  with  clay.  The  normal 
pressure  on  the  pier  is  the  passive  resistance  of  the  clay 
to  pressure  (often  called  the  "passive  pressure"),  whiclr  by 

the  Rankine  formula  is  P  =  i  vh'l  ~^ — . — ^V 

\1  —  sm  0  ' 

In  the  present  case  h  in  70  ft.,  y  is  80  lb.  per  cu.ft.  (very 
approxinxately  for  wet  clay),  and  the  vertical  friction, 
50,000,  is  P  tan  ./-,  where  ip  is  the  angle  of  friction  of  clay  on 
clay.  This  is  in  accordance  with  the  principle  of  normal 
and  frictional  forces  at  the  point  of  equilibrium.  The 
formula  then  gives 

50,000  =  \  yh^  ^  ''"  ^!"  '^  tan  </>. 
"      1  —  sm  0 

the  solution  of  which  is  0  =  10°  10',  corresponding  to  a 
coefficient  of  friction  of  about  0.18.  It  would  be  interesting 
to  know  whether  the  coefficient  of  friction  of  the  material 
was  obtained.  The  computed  value  is  very  close  to  the 
usual  value  of  the  coefficient  of  friction  for  wet  clay,  as 
given  in  the  handbooks.  ^  Jacob  Feld. 

University  of  Cincinnati, 
May  27. 


A  Challenge  to  Accepted  Theories 
of  Highway  Finance 

Sir — I  have  read  with  much  interest  and  profit  Dr.  Haig's 
"A  Challenge  to  Accepted  Theories  of  Highway  Finance,"  in 
Engineering  News-Record  of  May  11,  p.  790. 

That  the  position  which  the  State  of  Maryland  has  taken 
in  connection  with  road  maintenance  is  gradually  coming 
to  be  adopted  is,  we  believe,  a  tremendous  step  toward  the 
solving  of  the  highway  transportation  problem  of  today. 
When  I  presented  a  paper  before  the  American  Association 
of  State  Highway  Officials  at  Washington  in  December, 
1920,  I  advocated  that  all  resurfacing  of  highways  be 
charged  to  maintenance  and  that  the  word  "reconstruc- 
tion," as  used  previously,  be  eliminated  from  highway  book- 
keeping. It  is  interesting  to  note  that  not  a  single  member 
of  any  state  highway  department  agreed  that  this  was 
proper. 

That  long-term  bonds  under  this  theory  of  financing  are 
sound  cannot  be  doubted,  but  the  ability  to  pay  for  this  re- 
surfacing when  such  long-term  bonds  must  be  resorted  to 
for  construction  is  a  question  of  very  serious  doubt  in  our 
minds.  The  greatest  fallacy  in  the  argument  which  I  have 
heard  put  forth  for  long-term  bonds  is  in  the  fact  that  it  is 
all  predicated  upon  a  system  of  highways  not  in  excess  of 
7  per  cent  of  the  total.  We  are  convinced  that  no  such 
figure  as  this  begins  to  meet  the  demand.  In  Maryland 
today  we  have  a  system  in  excess  of  15  per  cent  and  we 
know  that  the  roads  which  are  essential  to  Maryland's 
development  and  progress  have  not  yet  been  developed — 
I  doubt  if  they  have  been  half  completed. 

If  it  is  true  that  it  is  necessary  to  borrow  money  on  bonds 
for  road  constiijction  not  in  excess  of  7  per  cent  of  the 
total,  and  if  it  is  true  that  the  next  generation  will  require 
as  many  additional  roads  as  does  this  generation,  and  unto 
the  third  and  fourth  generations,  is  it  not  necessary  that 
each  generation  pay  as  it  goes  ? 

Maryland's  system  of  financing  both  construction  and 
maintenance  is  identical  with  the  conclusions  of  Dr.  Haig, 
except  that  we  believe  in  15-year  bonds  rather  than  50-year 
bonds.  The  reason  our  conclusions  differ  on  50-year  bonds 
is  because  we  differ  in  the  premises  as  to  what  constitutes 
an  adequate  highway  system.  J.  N.  Mackall, 

Baltimore,  Chairman  and  Chief  Engineer, 

June  10,  1922.  State  Roads  Commission  of  Maryland. 


Treatment  of  Strong  Sewage  in  India 

In  "The  London  Surveyor"  for  May  12,  1922,  F.  C. 
Temple,  chief  town  engineer  to  the  Tata  Iron  &  Steel 
Co.,  Ltd.,  Jamshedpur,  has  the  following  interesting 
comment  on  sewage  practice  in  India: 

The  practice  has  been  growing  among  sanitarians  in 
India  of  calculating  the  size  of  sewage-works  by  the  num- 
ber of  people  that  they  are  to  serve.  This  would  appear  to 
be  a  logical  process  anywhere,  for  the  purpose  of  any 
sewage-works  is  to  oxidize  a  certain  quantity  of  putrefac- 
tive organic  matter  to  such  a  point  that  it  will  be  non- 
putrefactive  and  harmless.  The  quality  of  putrefactive 
matter  present  will  depend  upon  the  number  of  users  or 
persons  served.  Within  certain  limits  of  dilution,  the  size 
of  the  septic  tanks  and  filters  to  oxidize  the  putrefactive 
matter  will  depend  on  the  number  of  users.  I  have  carried 
out  a  series  of  experiments  extending  over  some  six  years, 
which  indicate  that,  for  the  size  of  septic  tank  and  filter 
found  most  useful  in  India,  the  maximum  dilution  is  40  gal. 
per  head  [Imperial  gallons]  and  the  minimum  5  gal.  per 
head.  With  less  dilution  than  5  gal.  per  head  the  necessary 
changes  do  not  take  place;  with  more  than  40  gal.  the 
sewage  passes  through  the  tank  as  an  emulsion — too  rapidly 
for  the  changes  to  take  place.  Within  these  limits  of  dilu- 
tion, sewage  can  be  treated  successfully  in  septic  tanks  with 
a  capacity  of  2  cuA.  per  user  (including  the  grit  tanks), 
the  effluent  from  which  is  treated  by  filters  having  3  cu.ft. 
of  filtering  material  per  user — provided  that  the  final 
effluent  can  be  discharged  into  a  large  river  or  somewhere 
on  land. 
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CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 

New  York,  June  22,1922 


Am,  Soc.  C.  E.  Directorate 
Elects  Society  Secretary 

Also    Authorizes    Technical    Division — 

Action  on  Joining  Federation 

Deferred  Until  Fall 

(Engineering  News-Kecord  Staff  Rc])ort) 

The  most  important  action  of  the 
Board  of  Direction  of  the  American 
Society  of  Civil  Engineers  in  its  two- 
day  session  prior  to  the  annual  conven- 
tion of  the  society  at  Portsmouth,  N.  H., 
June  21-22,  was  the  election  of  John 
H.  Dunlap,  of  Iowa  City,  la.,  as  secre- 
tary, establishment  of  technical  divis- 
ions of  the  society,  and  a  step  toward 
the  settlement  of  the  question  whether 
the  society  should  join  the  Federated 
American  Engineering  Societies.  Prof. 
Dunlap,  of  whom  a  biography  appears 
elsewhere  in  this  issue,  accepted  his 
appointment  in  the  following  telegram: 
"Your  notification  of  my  election  as 
secretary  just  received.  This  high 
honor  is  valued  beyond  expression  and 
I  accept  this  great  trust  in  sincerest 
humility  of  spirit  and  only  in  the  hope 
that  I  may  be  able  to  serve  our  com- 
mon cause  worthily."  Prof.  Dunlap  has 
bad  long  experience  in  society  conduct 
in  his  home  state,  having  been  secre- 
tary and  later  president  of  the  Iowa 
Engineering  Society  and  is  now  the 
president  of  the  Iowa  section  of  the 
American    Society   of   Civil    Engineers. 

Technic-vl  Divisions  Authorized 

In  authorizing  technical  divisions  the 
Board  of  Direction  adopted  by-laws 
which  permit  the  formation  of  such 
sections  on  the  application  of  20  mem- 
bers, the  division  then  being  authorized 
to  include  non-members  in  its  activities. 
At  the  Portsmouth  meeting  four  tech- 
nical sections  were  authorized — in  sani- 
tary, irrigation,  power  and  highway  en- 
gineering. The  manner  of  functioning 
of  these  divisions  will  have  to  be 
worked  out  later. 

The  question  of  joining  the  Federation 
was  discussed  informally  by  the  bourd, 
which  finally  adopted  a  resolution  thit 
it  be  considered  at  the  San  Francisco 
meeting,  and  that  the  secretary  and 
'he  president  of  the  Federation  be  in- 
•■  itod   there  to  discuss   the  matter. 

The  question  of  advertising  in  the 
society's  publication.s  was  postponed. 

The  following  elections  to  honorary 
membership  in  the  society  were  an- 
nounced: Clemens  Herschel,  hydraulic 
engineer.  New  York;  John  F.  Steven^, 
presiilent,  Inter-Allied  Technical  Board. 
Harbin,  Manchuria;  W.  C.  Unwin  and 
Sir  Maurice  Fitzmauricc,  distinguish''! 
British  engineers;  and  M.  Chagnaul, 
president,  Societe  Fran^alse  de.i  In- 
g^nieurs  Civils. 

The  Board  of  Direction  passed  a  reso- 
lution asking  Engineering  Foundation 
to  make  a  thorough  study  of  engineer- 
ing society  orrranizations  and  urging 
other  societies  to  join  in  that  rein  ■  ». 

The  Committee  on  Licensin::  irnm- 
iscd  a  renort  at  the  next  board  iii' ■  ting. 


American  Construction  Council  Organizes 

Fiftj'-four  Associations  Represented — Program  Partly  Outlined- 
Franklin  D.  Roosevelt  Elected  President 

(Engine '  ring  y<  ws-Ricord  Stuff  licitort) 


With  an  attendance  of  more  than  200 
men  interested  in  tha  construction  in- 
dustry, representing'  54  associations, 
the  American  Construction  Council,  un- 
der the  initial  chairmanship  of  Secre- 
tary of  Commerce  Herbert  Hoover,  was 
formally  organized  in  Washington, 
D.  C,  June  19.  The  responses  of  the 
spokesmen  of  the  various  groups  were 
without  exception  expressions  of  appre- 
ciation of  the  magnitude  of  the  coun- 
cil's opportunity  and  of  confidence  in 
the  ability  of  the  interests  represented 
to  bring  it  to  success.  By-laws,  tenta- 
tively drawn  up  at  Cleveland  two 
months  ago,  were  amended  and  adopted, 
an  executive  board  elected  and  a  pro- 
gram endorsed  and  referred  to  the  ex- 
ecutive board  for  its  consideration, 
modification    and    action. 

Opening  Session 

The  opening  session  was  devoted  to 
addresses  outlining  the  purposes  and 
opportunities  of  the  council.  Secretary 
Hoover,  after  enumerating  the  many 
things  to  be  done  placed  great  stress  on 
the  need  for  industry  to  govern  itself. 
Otherwise,  if  there  be  abuses,  there  will 
be  public  control  through  government 
agencies.  He  believed  that  the  council 
would  help  to  stabilize  the  industry  and 
to  eliminate  undue  speculation.  He 
characterized  the  movement  as  "one  of 
the  most  important  steps  taken  in  the 
history  of  the  industry." 

The  need  for  the  industry  to  square 
its  conduct  with  the  interests  of  the 
public  was  the  burden  of  the  address 
by  Willis  H.  Booth,  vice-president  of 
the  Guaranty  Trust  Co.,  of  New  York. 
He  protested  against  what  he  termed 
thp  "stratification"  in  American  eco- 
nomic life — the  setting  off  of  interests 
into  groups  for  the  attainment  of  selfish 
objects.  The  council  would  make  the 
industry  articulate  and  enable  it  to 
inteiTiret  itself  to  the  bankers,  to  the 
transportation  interests,  to  the  indus- 
tries and  to  the  public. 

Mr.  Booth's  talk  was  followed  by 
short  addresses  by  the  representatives 
of  the  various  groups:  Henry  H.  Ken- 
dall, of  Boston,  for  the  .architects; 
'I'honias  H.  MacDonald,  of  Washington, 
for  the  federal,  slate  and  city  construc- 
tion departments;  Calvert  Townley,  of 
New  York,  for  engineers;  Frederick  L. 
Cranford,  of  Brooklyn,  for  general  con- 
tractors; John  R.  Alpine,  of  New  York, 
for  oub-contractors;  John  Donlin,  of 
Washington,  for  labor;  M.  T.  Bannigan, 
of  I'lica,  N.  Y.,  for  dealers  in  materials 
,Tnd  equipment;  William  McC'lellan,  of 
New  York,  for  public-utility  construc- 
tion departments;  and  Ralph  F.  Proc- 
tor, of  B'lltimore,  for  banking,  insur- 
ance and  real  estate  interests. 

Mr.   Kendall   counseled   that  contro- 


versial questions  be  studiously  avoided 
at  the  start.  Mr.  MacDonald  believed 
that  highway  building  was  now  so  well 
organized  that  it  could  be  used  as  a 
balance  wheel  to  fill  up  in  part  the  de- 
pressions in  the  business  cycle.  Mr. 
Donlin  pointed  out  how  the  misconduct 
or  disi-uption  of  one  element  of  the  in- 
dustry   affected    every    other    element. 

WOKK  FOR  THE  COUNCIL 

Mjuch  of  the  second  day  of  the  meet- 
ing was  taken  in  discussions  of  work 
that  the  council  might  do  to  further  the 
aims  of  the  several  groups.  Robert  D. 
Kohn,  architect,  of  Now  York,  urged 
the  need  of  establishing  conferences  to 
bring  together  locally  all  the  interests 
that  the  council  is  endeavoring  to  bring 
together  nationally.  He  cited  the  suc- 
cess of  the  local  building  congress  at 
New  York,  Boston,  Seattle  and  Port- 
land, Ore.  The  New  York  congress  has 
been  instrumental  in  having  the  city 
educational  authorities  establish  an  ap- 
prenticeship system.  It  has  also 
adopted  a  code  of  ethics  for  the  indus- 
try. The  Boston  congress  has  done  its 
best  work  on  the  mitigation  of  seasonal 
unemployment. 

M.  C.  Rorty,  vice  president  of  the 
American  Telephone  and  Telegraph  Co., 
New  York,  believed  that  the  council 
should  gather  statistics  from  which  a 
reliable  set  of  index  figures  of  con- 
struction cost,  of  volume,  and  of  future 
work  could  be  prepared. 

John  M.  Gries,  chief  of  the  Building 
and  Housing  Division  of  the  Depart- 
ment of  Commerce,  speaking  on  the 
same  topic  as  Mr.  Rorty,  condemned 
severely  the  inadequate  collection  of 
statistics,  characterizing  as  "lies"  those 
statistics  in  which  estimates  play  a 
large  part.  He  believed  it  necessary  to 
develop  statistical  sources  in  each  of 
the  moderate  and  large-sized  cities  of 
the  country,  sources  that  were  depend- 
able, thorough,  and  that  would  have  no 
reason  for  desiring  to  color  the  statis- 
tics by  making  choice  »f  data. 

John  B.  Larner,  president  of  the 
Washington  Loan  and  Trust  Co.,  dealt 
with  the  need  of  establishing  moral 
standards  in  industry,  a  matter  more 
fully  developed  later  by  F.  M.  Feiker, 
vice  president  of  the  McGraw-Hill  Co., 
in  an  address  on  the  "Need  of  a  Vital 
Code  of  Ethics."  Both  speakers  pointed 
out  the  benefit  that  would  flow  to  the 
public  from  adherence  to  high  stanil- 
ards,  an<l  Mr.  Feiker  emphasized  the 
necessity  for  local  machinery  for  en- 
forcmrnt  if  tangible  results  were  to  be 
attained. 

Walter  Gordon  Merritt,  attorney,  of 
New  '^'ork,  speaking  on  "Deterniming 
the  Proper  Relations  Between  the  .Sev- 
eral Elements  of  the  Construction  Iti- 
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dustry,"  made  one  of  the  hardest  hit- 
ting speeches  of  the  meeting.  The 
council,  in  his  judgment,  must  so  func^ 
tion  that  constant  co-operation  between 
employer  and  employee  must  replace 
the  "periodic  armistices"  which  are 
now  the  history  of  their  relations.  He 
declared  that  the  trouble  with  the  in- 
dustry now  is  due  not  to  lack  of  or- 
ganization, but  to  organization  witli 
selfish  motives.  The  council  must  re- 
place selfishness  by  a  sense  of  responsi- 
bility to  the  public.  Finally  he  declared 
that  our  acute  building  troubles  in  cer- 
tain cities  have  been  due  to  "bargaining: 
with  corruption"  becaiise  such  bargain- 
ing was  the  easiest  way  of  carrying  on 
business.  The  council,  he  contended, 
must  meet  this  situation  and  remove 
and  prevent  corruption  instead  of  per- 
mitting the  industry  to  bargain  with  it. 

By-Laws 

On  the  first  afternoon  the  groups  met 
separately  for  the  consideration  of  the 
proposed  by-laws  and  for  the  selection 
of  their  representatives  on  the  executive 
board.  At  the  evening  session  several  of 
the  groups  reported  amendments,  but 
the  main  framework  proposed  for  the 
organization  was  left  undisturbed.  An 
additional  group,  No.  11,  composed  of 
the  National  Association  of  Builders' 
Exchanges,  the  Building  Trade  Em- 
ployers Association,  the  Federation  of 
American  Plan  Associations  and  similar 
bodies  containing  both  general  and  sub- 
contractors, was  established.  The  ex- 
ecutive board  was  given  power  to  estab- 
lish still  other  groups.  The  number  of 
representatives  of  each  group  in  the 
executive  board  was  increased  from  two 
to  four.  After  these  and  several  other 
amendments  of  detail  had  been  made, 
the  by-laws  were  unanimously  adopted, 
thus  bringing  the  council  into  exist- 
ence. 

The  cardinal  feature  of  the  council's 
organization  is  that  it  includes  all  the 
elements  of  the  industry  and  that  each 
has  the  same  voting  power.  The 
groups,  beside  No.  11,  referred  to  above, 
are:  Architects,  engineers,  general  con- 
tractors, sub-contractors,  construction 
labor,  manufacturers,  dealers;  financial, 
bond  and  insurance  interests;  public 
utility  construction  departments;  con- 
struction departments  of  federal,  state 
and  municipal  gove-nments. 

Executive  Board  Members 

Elections  to  the  executive  board  re- 
sulted in  the  following  choice: 

Architects:  Abram  Garfield,  Cleve- 
land; D.  K.  Boyd,  Philadelphia;  S.  W. 
Parker,  Boston;  R.  D.  Kohn,  New  York 
City. 

Engineers:  C.  T.  Main,  Boston;  B.  J. 
Arnold,  Chicago;  Peter  Junkersfeld, 
New  York;  C.  F.  Loweth,  Chicago. 

General  contractors:  W.  0.  Winston, 
M'inneapolis;  F.  L.  Cranford,  New 
York;  N.  F.  Hoggson,  New  York;  H.  H. 
Wilson,  Muncy,  Pa. 

Sub-Contractors:  A.  E.  Coleman,  Chi- 
cago; J.  R.  Alpine,  New  York;  Benja- 
min Dickinson,  Bedford,  Ind.;  Oscar  A. 
Reum,  Chicago. 

Construction  Labor:  John  Donlin, 
New  York;  John  Coefield,  Chicago; 
John  J.  Hynes,  Chicago;  J.  C.  McSorley, 
Cleveland. 

Manufacturers:  W.  B.  Goss,  New 
York;  W.  M.  Wood,  Decatur;  Wm.  Bit- 
ter, Columbus;  F.  W.  Walker,  Beaver 
Falls,  Pa. 

Dealers:  W.  T.  Rossiter,  Cleveland; 
E.   L.  Jahncke,  New  Orleans;  JohnE. 


Dunlap  Is  New  Secretary 
of  Am.  Soc.  C.  E. 

John  H.  Dunlap,  professor  of 
hydraulics  and  sanitary  engineer- 
ing, State  University  of  Iowa, 
Iowa  City,  president  of  the  Iowa 
Engineering  Society  and  of  the 
Iowa  Section,  Am.  Soc.  C.  E.,  was 
elected  secretary  of  the  American 
Society  of  Civil  Engineers  by  the 
Board  of  Direction  at  its  rneeting 
during  the  annual  convention  at 
Portsmouth,  N.  H.,  this  week.  He 
became  an  associate  member  of  the 
society  April  17,  1917,  and  a  mem- 
ber June  6,  1921.  The  new  sec- 
retary succeeds  to  the  office  left 
vacant  by  the  retirement  of  Dr. 
Charles  Warren  Hunt  in  1920  and 
filled  since  that  time  in  succession 
by  Herbert  S.  Crocker  and  Elbert 
M.  Chandler,  with  the  title  of  act- 
ing secretary. 

Prof.  Dunlap,  in  addition  to  his 
university  work,  has  devoted  part 
of  his  time  to  private  practice  as 
a  civil  and  sanitary  engineer.  He 
is  40  years  old,  having  been  born 
at  Harrisville,  N.  H.,  Sept.  9,  1882. 
He  was  graduated  from  the  "Thayer 
School  of  Civil  Engineering  at 
Dartmouth  College  in  1908  after 
having  received  his  A.B.  degree 
at  that  institution  in  1905.  For  a 
short  period  in  1905-6  he  served 
as  chairman  and  levelman  in  Ne- 
vada on  the  Truckee-Carson  project 
of  the  U.  S.  Reclamation  Service, 
returning  to  college  to  continue 
his  engineering  studies.  During 
the  summer  of  1907  he  joined  the 
engineering  corps  of  the  Indian- 
apolis Division  of  the  Pennsylvania 
R.R.,  with  headquarters  at  Colum- 
bus, Ohio,  and  the  following  year 
served  as  field  instructor  in  sur- 
veying at  the  Thayer  School. 

After  graduation  he  joined  the 
faculty  of  the  State  University  of 
Iowa  as  instructor  in  descriptive 
geometry  and  was  promoted  until 
he  became  professor  of  hydraulics 
and  sanitary  engineering  in  the 
College  of  Applied  Science  at  that 
institution.  He  filled  a  summer  en- 
gagement in  1914  with  the  Exten- 
sion Division  of  the  university  and 
since  1915  has  done  consulting 
work  in  the  civil  and  sanitary  en- 
gineering fields. 


Franklin  D.  Roosevelt  Heads 
Construction  Council 

Franklin  D.  Roosevelt,  former  Assist- 
ant Secretary  of  the  Navy,  whose  elec- 
tion to  the  presidency  of  the  American 
Construction  Council  is  announced  in 
another  column  of  this  issue,  is  a  lawyer 
by  profession  and  has  been  active  in  a 
wide  variety  of  public  affairs.  He  was 
born  in  Hyde  Park,  Dutchess  County, 
N.  Y.,  Jan.  30,  1882,  was  graduated  from 
Harvard  in  1904,  and  from  the  Columbia 
University  Law  School  in  1907*.  Ad- 
mitted to" the  New  York  bar  during  the 
year  of  his  graduation,  he  began  prac- 
tice with  the  firm  of  Carter,  Ledyard  & 
Milburn    of    New   York,    where   he    re- 


Lloyd,  Philadelphia;  M.  T.  Bannigan, 
Utica. 

Financial,  bond  and  insurance  in- 
terests: W.  H.  Booth,  New  York;  Harry 
Wheeler,  Chicago;  I.  B.  Hiett,  Toledo. 

Public  utility  construction  depart- 
ments: Gano  Dunn,  New  York;  Francis 
Blossom,  New  York;  Joseph  Alexander, 
Cleveland;  C.  H.  Markham,  Chicago. 

Federal,  state  and  municipal  con- 
struction departments:  Paul  D.  Sar- 
gent, Augusta,  Me.;  John  M.  Gries, 
Wa.shington;  C.  M.  Upham,  Raleigh, 
N.  C;  R.  P.  Miller,  New  York. 

Building  exchanges:  W.  F.  Chew, 
Baltimore;  Walter  Klie,  Cleveland; 
D.  T.  Riffle,  Pittsburgh;  G.  C.  Mills, 
Webster  City,  Iowa. 

The  Committee  on  Program  rendered 
a  report  at  the  closing  session,  merely 
listing  the  important  subjects  which  the 
council  might  take  up.  These  included: 
Formulation  of  a  code  of  ethics  for  the 
industry,  collection  of  statistics,  en- 
(Continued  on  p.  1057) 
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mained  until  he  joined  the  firm  of  Ennet 
Marvin  &  Roosevelt,  formed  in  1910. 

As  a  political  figure  Mr.  Roosevelt 
received  recognition  in  1910  when  he 
was  elected  a  member  of  the  New  York 
State  Senate,  resigning  three  years 
later  to  become  assistant  secretary  of 
the  navy.  He  was  the  candidate  on  the 
Democratic  ticket  in  1920  for  the  vice- 
presidency  of  the  United  States,  he  and 
Governor  Cox,  of  Ohio,  being  defeated 
at  the  polls  in  November  of  that  year 
by  the  Republican  nominees,  Harding 
and  Coolidge. 

His  activities  during  and  after  the 
war  included  inspection  of  the  U.  S. 
naval  forces  in  European  waters  from 
July  to  September,  1918,  and  of  de- 
mobilization in  Europe  in  January  and 
February,  1919. 

Mr.  Roosevelt  is  at  present  vice-presi- 
dent in  charge  of  the  New  York  office 
of  the  Fidelity  &  Deposit  Co.  of  Mary- 
land.  

Dissolves  Injunction  Against 
Narrows  Tunnel 

The  temporary  injunction  obtained  by 
the  Citizens  Union  against  the  build- 
ing of  the  Narrows  freight  and  pas- 
senger tunnel  by  the  City  of  New  York 
has  been  dissolved.  The  Court  takes 
the  ground  that  the  need  for  the  tun- 
nel was  decided  by  the  enabling  legis- 
lation and  that  questions  of  construc- 
tion are  within  the  discretion  of  the 
city  Board  of  Estimate  and  Appor- 
tionment. 


I 
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John  A.  Bensel 

Former   State   Engineer  of   New   York 

and  Past  President,  Am.  Soc.  C.  E., 

Died  June  19 

John  A.  Bensel,  formerly  state  engi- 
neer of  New  York  and  past-president 
of  the  American  Society  of  Civil  Engi- 
neers, died  at  his  home  in  Bernards- 
ville,  N.  J.,  June  19.  For  many  years 
he  had  been  a  prominent  figure  in  the 
public  affairs  of  both  the  state  and  the 
city  of  New  York  and  had  been  men- 
tioned as  a  candidate  for  mayor  and 
for  govei'nor.  His  professional  experi- 
ence dealt  largely  with  the  design  and 
construction  of  water-front  improve- 
ments and  he  served  under  Mayor  Mc- 
Clellan    as    commissioner    of    the    New 
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York  City  Department  of  Docks  and 
Ferries,  and  later  as  chairman  of  the 
Board  of  Water  Supply  of  the  City  of 
New  York. 

Mr.  Bensel  was  bom  in  New  York 
City,  Aug.  16,  1863,  was  graduated  from 
Stevens  Institute  of  Technology  in  1884, 
and  began  engineering  work  with  the 
Croton  Aqueduct  Commission.  A  year 
later  he  went  with  the  Pennsylvania 
R.R.  as  rodman  and  during  four  years 
with  that  organization  was  advanced  to 
the  rank  of  assistant  supervisor  of  the 
New  York  Division,  a  position  from 
which  he  resigned  in  1889  to  become  as- 
sistant engineer  in  the  New  York  De- 
partment of  Docks.  Here  he  remained 
six  years  and  was  promoted  to  assistant 
engineer  in  charge  of  construction.  He 
resigned  in  1895  to  enter  private  prac- 
tice, specializing  in  watir-front  im- 
provements and  valuation  work  con- 
nected therewith. 

In  1808  Mr.  Brnsel  boc.-ime  chief  en- 
gineer of  the  New  York  Department  of 
Docks  and  Ferries  and  under  his  di- 
rection the  Chelsea  docks,  as  well  a-  ex- 
tensive works  on  the  water  front  of 
Brooklyn,  were  designed  and  (on- 
atructcd.  After  seven  years'  service  .t! 
88  the  head  of  the  department's  enci 
neering  forces  he  was  appointed  d  n  I; 
commissioniT,  a  position  which  he  r'- 
tained  for  two  ynrs. 

Tn  January,  1908,  Mr.  Bensel  wn^* 
appointed  president  of  the  New  York 
Board  of  Water  Supply,  which  was  then 


Buffalo  Invites  Bids  for  Garbage- 
Disposal  Land  and  Plant 

Bids  for  land  and  for  plant  for  the 
disposal  of  the  garbage  of  Buffalo, 
N.  Y.,  (1)  by  feeding  to  hogs  with 
either  an  incinerator  or  a  reduction 
plant  of  50  tons  daily  capacity  to  di's- 
pose  of  the  residue,  or  (2)  by  either 
incineration  or  reduction  of  all  the  gar- 
bage, the  plant  to  have  a  daily  capacity 
of  200  tons,  are  desired  up  to  11  a.  ni., 
July  25,  by  Arthur  W.  Kreinheder, 
Commissioner  of  Public   Works. 

Bidders  for  a  disposal  plant,  by 
either  method,  must  submit  detailed 
plans  showing  the  method  proposed, 
cost  per  ton,  commercial  value  of  the 
residue,  names  of  cities  where  similar 
plants  are  located,  and  a  guarantee 
that  no  obnoxious  gases  or  odors  will 
be  created  through  the  operation  of 
the  plant. 

Acknowledgment  for  a 
Photograph 

The  view  of  the  Poydras  crevasse 
published  on  page  868  of  the  issue  of 
May  25  was  furnished  Engineering 
News-Record  by  courtesy  of  the  New 
Orleans  Itenu  Inadvertently  this  ac- 
knowledgment was  left  out  of  the  orig- 
inal article. 


Cement  Trial  Date  Not  Set 

The  report  recently  emanating  from 
the  Department  of  Justice,  Washing- 
ton, D.  C,  to  the  effect  that  the 
criminal  trial  against  the  Midwest 
cement  manufacturers  was  to  begin  on 
June  15  as  reported  in  Engineering 
News-Record  June  8,  p.  970  was  in 
error.  According  to  the  best  informa- 
tion available  no  date  has  been  set 
either  for  the  trial  of  Midwest  cement 
manufacturers  or  for  a  re-trial  of  east- 
ern manufacturers.  However,  in  view 
of  the  fact  that  tedious  criminal  cases 
of  that  nature  are  usually  not  prose- 
cuted during  the  summer  months,  it  is 
quite  possible  that  both  cases  will  go 
over  until  fall. 


beginning  the  construction  of  the  92- 
mile  Catskill  aqueduct  to  deliver  to  New 
York  City  a  daily  supply  of  500,000,000 
gal.  of  water,  involving  an  initial  ex- 
penditure of  $160,000,000. 

The  Democratic  State  Convention,  in 
1910,  nominated  Mr.  Bensel  for  the  po- 
sition of  state  engineer  and  surveyor, 
and  he  was  elected  in  November  of 
that  year  for  a  two-year  term,  and  re- 
elected for  a  similar  period  in  1912.  In 
this  capacity  he  had  charge  of  the  New 
York  State   Barge  Cinal  work. 

Evidence  of  the  high  regard  in  which 
he  was  held  by  his  professional  associ- 
ates was  furnished  in  1910  when  the 
American  Society  of  Civil  Engineers 
chose  him  for  its  president. 

Following  the  termination  of  his 
duties  as  state  engineer  in  191.'),  Mr. 
Ri'nsrl  had  been  engaged  in  private 
pr.'Ktiie  in  New  York.  He  served  as  a 
m'^mbcr  of  the  board  of  consulting 
c  riirin<rrs  on  the  Hudson  River  vehicu- 
lar tunnel  until  the  board  was  abolished 
l.v  tisolut'on  of  the  New  York  and  New 
.!■  r  ly  tunnel  commissions  this  year. 
1)1)1  iiig  the  war  he  was  commiasioned  a 
niiijnr,  Kneineers,  and  was  assigned  to 
duties  involving  cantonment  construc- 
tion in  the  Unit<?d  States. 


Prof.  Prescott  Succeeds  the  Late 
W.  T.  Sedgwick  at  M.  L  T. 

Prof.  Samuel  C.  Prescott,  whose  ap- 
pointment as  head  of  the  Depai-tment 
of  Biology  and  Public  Heal':.T  at  the 
Massachusetts  Institute  of  Technology 
to  succeed  the  late  Prof.  W.  T.  Sedg- 
wick was  officially  announced  on  June 
8,  graduated  from  the  Department  of 
Chemistry  at  M.  I.  T.  in  1894  and  then 
became  assistant 
chemist  and  bac- 
teriologist at  the 
Worcester  (Mass.) 
sewage  purification 
works.  The  fol- 
lowing year  he  was 
Prof.  Sedgwick's 
private  assistant 
and  in  1896  he 
became  instructor 
in  biologj'  at  the 
institute,  progress- 
ing to  the  grade  of 
professor  of  indus- 
trial microbiology 
in  1914. 

During  this  period  he  had  charge  of 
the  instruction  in  bacteriology,  espe- 
cially as  it  applies  to  the  examination 
of  water,  sewage,  milk  and  foods,  and 
developed  a  course  in  the  industrial 
applications  of  bacteria  and  other  mi- 
cro-organisms which  was  the  first  of 
its  kind  given  in  the  United  States.  In 
1900  he  spent  several  months  study- 
ing and  inspecting  methods  in  labora- 
tories in  Germany,  Denmark  and  Bel- 
gium. 

In  1905  Prof.  Prescott  established 
the  Boston  Bio-Chemical  Laboratory, 
devoted  to  the  study  of  commercial 
problems  relating  to  bacteriology,  fer- 
mentation and  food  chemistry.  He 
was  director  of  this  laboratory  until 
1921  when  he  gave  up  its  active  man- 
agement on  account  of  the  increasing 
work  at  the  institute.  From  1911-17 
he  had  charge  of  a  research  labora- 
tory devoted  to  problems  of  agricul- 
ture and  bacteriology  and  plant  dis- 
ease control  for  the  United  Fruit  Co. 
in  Central   America. 

Soon  after  the  United  States  entered 
the  war  Prof.  Prescott  was  commis- 
sioned a  major  in  the  Sanitary  Corps. 
One  of  his  most  important  duties  was 
the  inspection  of  food  storage  in  the 
large  quartermaster  supply  warehouses 
in  the  training  camps.  In  this  duty  he 
visited  nearly  all  the  large  camps  east 
of  the  Missi.'isippi. 

Since  the  death  of  Prof.  Sedgwick, 
in  January,  1921,  Prof.  Prescott  has 
served  as  acting  head  of  the  ilepart- 
ment  of  which  he  now  becomes  head. 


May  Not  Move  Denver  Office 
of  Reclamation  Service 

(Wmthiiuilnn   C orvuponilrncc) 

While  no  deri.  t)n  has  been  rendered 
by  the  Secretary  of  the  Int<'rior  in  con- 
nection with  his  proposed  <liscontinu- 
ancc  of  the  Prnvcr  office  of  the  LI.  S. 
Reclamation  Service  and  it-s  consolida- 
tion with  the  cillice  of  the  service  in 
Washington,  the  impression  prevails 
•  hat  the  proposal  will  not  be  put  into 
effect.  When  the  consolidation  pro- 
posal hocimo  known,  it  resulted  in  such 
widespreafl  prote'it  that  Secretary  Fall 
stated  that  he  w.nild  hold  the  matter 
in  aheyanor  for  the  time  bring'.  It  is 
believed  that  he  hardly  will  insist  on 
the  consolidation,  in  vi(?w  of  the  rep- 
resentative character  of  the  opposition. 
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Wasser  Named  President 
of  Road  Builders 

Adjourned  Annual   Meeting  Declares 

This  Year's   Directors 

Illegally  Elected 

After  sevei-al  hours  of  heated  discus- 
sion, punctuated  by  motions  for  ad- 
journment and  appeals  from  the  de- 
cision of  the  chair,  the  annual  meeting 
of  the  American  Road  Builders'  Asso- 
ciation held  in  New  York  City,  June 
15  (adjourned  from  May  15),  received 
from  its  board  of  directors  an  announce- 
ment of  the  electit«n  to  the  presidency 
of  Thomas  J.  Wasser,  state  highway 
engineer  of  New  Jersey,  as  successor 
to  Lt.-Col.  H.  L.  Bowlby.  The  board's 
action  broke  the  deadlock  which  ended 
the  May  15  meeting  with  a  tie  vote 
between  Mr.  Wasser  and  Col.  W.  D. 
Uhler,  state  highway  engineer  of  Penn- 
sylvania. 

The  adjourned  annual  meeting,  act- 
ing upon  the  unanimous  recommenda- 
tion of  the  directorate,  declared  illegal 
the  election  of  directors  announcer!  a 
month  ago,  as  reported  in  Engiiieeruig 
News-Record  of  May  18,  page  843. 
This  action  Vfa.s  based  on  evidence  pro- 
duced showing  that  two  violations  of 
the  constitution  had  occurred,  the  first 
in  the  failure  of  the  Nominating  Com- 
mittee to  send  the  results  of  its  choice 
to  the  secretary  sixty  days  before  the 
annual  meeting,  and  the  second  by  the 
secretary  in  failing  to  send  out  letter 
ballots  to  the  membership  at  least  thirty 
days  before  the  date  of  the  annual  elec- 
tion. During  the  current  year,  there- 
fore, the  board  will  continue  with  its  old 
membership  minus  those  directors 
whose  terms  of  office  expire  this  year. 

Clash  Over  Balloting 
The  first  clash  at  last  week's  meeting 
occurred  when  Major  F.  A.  Reimer  of- 
fered a  resolution  calling  upon  the  sec- 
retary to  announce  the  result  of  the  to- 
tal number  of  ballots  cast  by  the  di- 
rectors up  to  June  15  for  the  office  of 
president.  This  motion  was  seconded 
and  in  the  discussion  it  was  brought  out 
that  while  a  tie  vote  of  14  to  14  had 
occurred  at  the  May  15  canvass  of 
votes,  two  ballots  had  subsequently  been 
received  which,  it  was  stated,  would 
elect  Mr.  Wasser.  Col.  H.  L.  Bowlby, 
president  of  the  association,  ruled  the 
motion  out  of  order.  Major  Reimer 
disagreed  on  the  ground  that  the  June 
15  meeting  was  an  annual  meeting  ad- 
journed from  May  15  and  was,  there- 
fore, not  a  new  session  but  in  reality  a 
continuation  of  the  former.  Col. 
Bowlby,  however,  remained  obdurate 
and  on  an  appeal  from  the  decision  of 
the  chair  Major  Reimer  won  his  point, 
but  the  chairman  still  refused  to  call 
for  a  vote  on  the  resolution  on  the 
ground  that  he  considered  it  "friv- 
olous." He  maintained  that  the  poles 
had  closed  on  May  15  and  that  there- 
fore no  other  votes  could  be  received.  A 
bitter  exchange  of  opinion  followed. 
When  Secretary  E.  L.  Powers  was  called 
upon  to  clarify  the  question  of  fact  as 
to  the  receipt  of  additional  ballots,  he 
contributed  only  the  information  that 
he  didn't  remember  about  them. 

Ten  days  prior  to  the  adjourned  meet- 
ing on  June  15  new  blank  ballots  for 
the  vote  on  president  had  been  sent  out 
by  the  secretary.  The  chaifman  called 
upon  the  meeting  to  recess,  in  order  to 
give  the  board  of  dii-ectors  an  oppor- 
tunity to  meet  and  canvass  the  ballots 


road, 


Thomas  J,  Wasser 

Thomas  J.  Wasser,  whose  election 
to  the  presidency  of  the  American 
Road  Builders  Association  is  noted 
elsewhere  in  these  pages,  has  had  an 
experience  of  thirty-two  years  in  gen- 
ei'al  construction,  railroad  and  highway 
w  o  r  k.  He  was 
born  in  Philadel- 
phia in  1871  and 
at  the  age  of  21 
began  work  on 
macadam  highway 
construction  with 
B.  M.  and  J.  F. 
Shanley,  general 
contractors  of 
Newark,  N.  J. 
During  the  next 
few  years  he 
served  with  the 
Long  Island  Rail- 
Consolidated  Trac- 
tion Co.  of  Jersey  City,  and  with 
the  Sanford  &  Stillman  Co.,  gen- 
eral contractors  and  bridge  builders 
of  Jersey  City,  acting  with  the  latter 
organization  as  foreman  in  charge  of 
building  the  Harlem  transport  freight 
yards  at  135th  Street,  New  York  City, 
piers  for  the  Lehigh  Valley  R.R.  at 
Jersey  City,  and  buildings  for  the 
United  Gas  Improvement  Co.'s  plant  at 
East   Chester,    N.   Y. 

Beginning  in  1899  he  spent  four  years 
with  Robert  W.  Hunt  &  Co.,  engineers. 
New  York,  on  mill,  shop,  and  erection 
inspection,  and  in  1903  was  appointed 
by  James  Owen,  Essex  County  engi- 
neer, and  J.  W.  Leahy,  Hudson  County 
engineer,  to  assume  charge  of  prelim- 
inary work  for  the  Hackensack  bridge 
and  Newark  plank  road,  and  later  was 
placed  in  charge  of  this  construction. 
Mr.  Wlasser  also  directed  the  construc- 
tion of  the  14th  St.  viaduct  in  Hoboken. 
Mr.  Wasser  became  engineer  of  Hud- 
son County  in  1913  and  designed  and 
constructed  most  of  the  Newark  turn- 
pike. Resigning  that  position  in  1920 
he  was  selected  by  the  reorganized 
State  Highway  Commission  to  be  state 
highway  engineer  of  New  Jersey.  In 
addition  to  membership  in  a  number  of 
the  national  engineering  societies,  he  is 
president  of  the  New  Jersey  Board  of 
Professional  Engineers  and   Surveyors. 

for  president.  Col.  Bowlby  here  in- 
jected a  new  phase  into  the  situation  by 
presenting  a  written  statement  an- 
nouncing that  in  spite  of  the  wishes  of 
some  of  his  friends  he  had  not  been  and 
was  not  now  a  candidate  for  re-election 
to  the  presidency.  Following  this  state- 
ment, S.  T.  Henry,  of  the  Allied  Ma- 
chinery Co.,  asked  Col.  Bowlby  the 
pointed  question  whether  or  not  he 
would  actually  accept  the  presidency  if 
a  canvass  of  the  votes  by  the  board  in- 
dicated his  election. 

"That  is  a  personal  question,"  replied 
Col.  Bowlby,  "I  do  not  care  to  answer." 

Again  the  discussion  turned  to  the 
Reimer  resolution  and  the  two  un- 
counted ballots  and  after  pleas  for  har- 
mony had  been  made  by  James  H.  Mac- 
Donald  and  Irving  Patterson,  the  meet- 
ing recessed  to  enable  the  directors  to 
meet  and  vote.  After  half  an  hour's  de- 
liberation it  was  announced  that  of  27 
votes  cast,  Mr.  Wasser  had  received  15, 
while  12  had  gone  to  other  candidates. 

In  accepting  the  presidency  Mr. 
Wasser  urged  that  old  ditfei'ences  be 
buried  and  that  co-operation  be  the 
slogan  in  the  future. 


The  Engineer  in 
Public  Life 

HARRISON  W.  FITZGERALD 

Citizens  of  Hamburgh,  N.  Y.,  a 
suburban  town  outside  of  Buffalo,  re- 
cently elected  Harrison  W.  Fitzgerald, 
chief  engineer  of  the  Donner  Steel 
Co.  of  Buffalo,  N.  Y.,  as  mayor  for  the 
coming  year.  Hamburgh  is  confronted 
with  two  municipal 
problems:  one,  the 
construction  of  a 
sewer  system  and 
a  sewerag-e  dis- 
posal works  and 
the  other  either 
tlie  building  of  a 
new  and  adequate 
water  supply  sys- 
tem which  now 
chase  and  rehabil- 
itation of  the  sys- 
tem which  now 
supplies  the  town. 
With  these  ques- 
tions before  them  the  citizens  thought 
that  a  professional  engineer  would  be 
their  best  choice  as  head  of  the  incom- 
ing board  of  trustees.  That  this  senti- 
ment was  held  generally  was  evidenced 
by  the  fact  that  no  other  candidate  con- 
tested either  the  nomination  or  election 
of  Mr.  Fitzgerald. 

Mr.  Fitzgerald  has  had  an  extensive 
experience  in  the  engineering  of  the 
steel  industry.  Before  assuming  his 
pi-esent  duties  with  the  Donner  com- 
pany, he  was  associated  respectively 
with  Garrett-Cromwell  Co.  of  Cleveland, 
the  Illinois  Steel  Co.  at  South  Chicago 
and  the  Lackawanna  Steel  Co.  at 
Lackawanna,  N.  Y. 

He  is  a  charter  member  of  the  Buffalo 
Chapter,  American  Association  of  En- 
gineers, and  is  one  of  the  pioneers  who 
organized  the  original  American  Asso- 
ciation of  Engineers  Club  to  which  he 
contributed  his  services  as  secretary. 


House  Minority  Report  Scores 
Ford  Muscle  Shoals  Offer 

A  new  minority  report,  submitted  to 
the  House  by  the  House  Committee 
on  Military  Affairs,  entirely  repudiates 
Ford's  offer  in  regard  to  the  purchase 
and  operation  of  the  Muscle  Shoals  prop- 
erty and  recommends  that  the  federal 
government  continue  the  work  on  Dam 
2  and  lease,  not  sell.  Nitrate  Plants 
1  and  2.  The  report  also  recommends 
that  any  lease  for  use  of  power  be 
executed  in  accordance  with  the  pro- 
visions of  the  Federal  Water-Power 
Act,  and  that  as  there  is  no  apparent 
reason  for  the  present  construction  of 
Dam  3,  it  be  not  built. 

The  report  points- to  the  large  money 
loss  to  the  federal  government  in  ac- 
cepting the  Ford  offer,  and  to  the  total 
lack  of  any  provision  in  the  Ford  offer 
that  he  will  continue  to  manufacture 
fertilizers  at  Muscle  Shoals  during 
even  a  small  part  of  the  100-year  life 
of  his  proposed  contract.  "Our  posi- 
tion," says  the  report,  "is  that  this  (the 
manufacture  of  fertilizers)  is  a  hollow 
promise  made  to  enlist  the  support  of 
the  farmer  and  not  founded  on  any 
fact  either  contained  in  the  contract  or 
existing  under  the  contract." 
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American  Construction  Council 

iConchidrd  from  p.  1054) 
couragement  and  aid  in  the  establish- 
ment of  apprenticeship  systems  for 
training  building  trades  mechanics, 
mitigation  of  seasonal  unemployment, 
development  of  means  for  lengthening 
the  construction  season,  encouragement 
of  local  building  shows,  study  of  and 
support  for  a  uniform  building  code, 
assistance  in  the  work  of  simplification 
of  variety,  standardization  and  elimina- 
tion of  waste  in  construction. 

Executive  Board  Action 

Upon  the  adjournment  of  the  meet- 
ing the  executive  board  went  into  ses- 
sion and  elected  as  president  Franklin 
D.  Roosevelt,  of  New  York,  formerly 
Assistant  Secretary  of  the  Navy,  and  as 
treasurer,  John  B.  Larner,  of  Washing- 
ton, president  of  the  Washington  Loan 
&  Trust  Co.,  and  vice-president  of  the 
American  Bankers  Association.  The 
remaining  officers  (three  vice-presidents 
and  a  secretary)  are  to  be  elected  at  an 
adjourned  meeting  of  the  board  to  be 
held  in  New  York  at  the  end  of  this 
week. 

Following  its  organization  the  board 
authorized  the  appointment  of  the  fol- 
lowing committees:  On  code  of  ethics, 
on  seasonal  unemployment,  on  appren- 
ticeship, on  building  codes,  on  trans- 
portation rates,  on  publicity,  on  simpli- 
fication, standardization  and  waste 
elimination  and  on  methods  to  be  pur- 
sued in  gathering  statistics.  The  per- 
sonnel of  these  committees  is  to  be  de- 
termined later,  but  a  general  resolution 
declared  that  there  should  be  on  each 
committee  at  least  one  representative  of 
each  of  the  groups  in  the  council. 

The  financing  of  the  organization  was 
quite  fully  discussed  and  while  it  was 
agreed  to  drive  hard  for  association  and 
sustaining  members,  it  was  felt  that 
the  magnitude  of  the  opportunity  de- 
manded the  raising  of  funds  in  excess 
of  what  can  be  expected  from  dues.  It 
was  freely  expressed  that  the  council 
would  not  be  living  up  to  its  opportuni- 
ties if  in  three  years  its  annual  budget 
wa.s  less  than  $2.50,000.  No  conclusion 
on  the  method  of  financing,  other  than 
by  dues,  was  reached,  but  the  subject 
was  set  as  one  of  the  chief  items  of 
business  at  the  later  session  of  the 
board  this  week. 


Supreme  Court  Decision 
on  Interstate  Waters 

Wyoming-Colorado     Case     Sets     Up 

Paramount    Interest    of    Prior 

Use  Despite  State  Lines 

(Washington  Corn spondcnce) 

A  decision  of  great  importance  to 
irrigation  and  power  development  has 
been  rendered  by  the  U.  S.  Supreme 
Court  in  the  case  of  the  State  of 
Wyoming  vs.  the  State  of  Colorado,  the 
Greeley-Poudre  Irrigation  District,  and 
the  Laramie-Poudre  Reservoir  and 
Irrigation  Co.  The  opinion  has  the 
effect  of  obliterating  state  bound- 
aries in  the  matter  of  the  use  of  water. 
States  as  such  have  no  gi-ound  on  which 
to  base  an  appearance  in  court.  This 
privilege  is  enjoyed,  however,  by  any 
citizen  of  any  state  who  considers  him- 
self aggrieved. 

Under  the  Supreme  Court's  decision, 
it  is  a  matter  of  first  come  first  served. 
Any  citizen  regardless  of  the  state  in 
which  he  resides  may  put  the  water  to 
use.  Those  putting  the  water  to  use 
first  have  a  prior  claim  against  any 
subsequent  appropriator. 

Justice  Van  Devanter's  Opinion 
Justice  Van  Devanter's  opinion,  de- 
livered from  the  bench  several  days 
prior  to  the  completion  of  its  text,  con- 
sists of  .'?4  printed  pages — an  unusual 
length  for  a  Supreme  Court  opinion. 
The  more  important  pronouncements 
are  contained  in  the  following  extracts 
from  the  decision. 

"We  conclude  that  Colorado's  objec- 
tions to  the  doctrine  of  appropriation 
as  a  basis  of  decision  are  not  well  taken, 
and  that  it  furnishes  the  only  basis 
which  is  consonant  with  the  principles 
of  right  and  equity  applicable  to  such 
a  controversy  as  this  is.  The  cardinal 
rule  of  the  doctrine  is  that  priority 
of  appropriation  gives  superiority  of 
right.  Each  of  these  states  applies  and 
enforces  this  nile  in  her  own  territory, 
and  it  is  the  one  to  which  intending 
appropriators  naturally  would  turn  for 
guidance.  The  principle  on  which  it 
proceeds  is  not  less  applicable  to  inter- 
state streams  and  controversies  than  to 
others.  Both  states  pronounce  the  rule 
just  and  reasonable  as  applied  to  the 
natural  conditions  in  that  region;  and  to 
prevent  any  departure  from  it  the  peo- 


Large  Area  of  Wooden  Dw 

Part  of  Arvcrne,  a  residential 
district  on  Rockaway  Beach,  New 
York  City,  was  swept  by  fire  on  the 
evening  of  June  15.  About  150 
buildings,  chiefly  dwellings  but  in- 
cluding also  half  a  dozen  large 
hotels,  were  destroyed.  All  were  of 
wooden  construction.  W.  K.  Malla- 
lieu,  president  of  the  National  Board 
of  Fire  Underwriters,  said  after  the 


ellings  Destroyed  by  Fire 

fire,  "The  Arverne  fire  was  what  is 
known  as  a  wooden  shingle  roof  con- 
flagration. It  is  probable  that  if 
there  had  been  no  wooden  ahingle 
roofs  in  Arverne  in  the  immediate 
neighborhood  of  the  Hotel  Nautilus 
[where  the  fire  started]  the  original 
fire  would  never  have  spread  as  it 
did."  The  total  Iorr  is  estifnated  at 
more  than  $2,000,000. 


pie  of  both  incorporated  it  into  their 
constitutions.  It  originated  in  the 
customs  and  usages  of  the  people  before 
either  state  came  into  existence,  and 
the  courts  of  both  hold  that  their  con- 
stitutional provisions  are  to  be  taken  as 
recognizing  the  prior  usage  rather  than 
as  creating  a  new  rule.  These  con- 
siderations persuade  us  that  its  applica- 
tion to  such  a  controversy  as  is  here 
presented  cannot  be  other  than  emi- 
nently just  and  equitable  to  all  con- 
cerned. 

"In  suits  between  appropriators  from 
the  same  stream,  but  in  different  states 
recognizing  the  doctrine  of  appropria- 
tion, the  question  whether  rights  under 
such  appropriations  should  be  judged 
by  the  rule  of  priority  has  been  con- 
sidered by  several  courts,  state  and  fed- 
ei'al,  and  has  been  uniformly  answered 
in  the  affirmative.  .  .  .  These  de- 
cisions, although  given  in  suits  between 
individuals,  tend  strongly  to  support  our 
conclusion,  for  they  show  that  by  com- 
mon usage,  as  also  by  judicial  pro- 
nouncement, the  rule  of  priority  is  re- 
garded in  such  states  as  having  the 
same  application  to  a  stream  flowing 
from  one  of  them  to  another  that  it  has 
to  streams  wholly  within  one  of  them. 

"The  contention  of  Colorado  that  she 
as  a  state  rightfully  may  divert  and  use, 
as  she  may  chose,  the  waters  flowing 
within  her  boundaries  in  this  interstate 
stream,  regardless  of  any  prejudice 
that  this  may  work  to  others  having 
rights  in  the  stream  below  het  bound- 
ary, cannot  be  maintained.  The  river 
throughout  its  course  in  both  states  is 
but  a  single  stream  wherein  each  state 
has  an  interest  which  should  be  re- 
spected by  the  other." 

Decision  Reverses  Colorado  Theory 

The  decision  is  a  complete  reversal 
of  the  Colorado  theory.  The  position  of 
Colorado,  deduced  from  the  decision  in 
the  case  of  Kansas  vs.  Colorado,  is  that 
it  is  the  keystone  of  the  arch.  Since 
most  of  the  water  in  the  Colorado  River 
falls  on  water.sheds  within  the  State  of 
Colorado,  it  has  attempted  to  establish 
a  prior  claim  on  any  water  originating 
in  Colorado  whether  or  not  it  was  put 
to  use  in  that  state.  Since  the  waters 
of  the  Colorado  will  be  appropriated 
and  put  to  use  faster  in  the  lower  basin 
of  the  river  than  in  the  upper  basin,  it 
will  mean  that  Colorado  must  do  nothing 
which  interferes  with  those  entitled  to 
liriority  in  the  use  of  the  river's  water. 

In  view  of  the  Supreme  Court  deci- 
sion, it  is  believed  that  greatest  ac- 
tivity will  be  brought  about  along  the 
entire  Colorado  in  the  efl'ort  to  estab- 
lish prior  use.  One  of  the  fortunate 
features  of  the  situation  is  that  there 
is  a  great  abundance  of  wat<"r.  While 
it  is  assumed  that  the  state  laws  will 
govern  in  giving  irrigation  the  right  to 
use  the  water  before  it  is  used  for 
power  purposes,  the  prior  rights  already 
established  in  the  Imperial  Valley  and 
in  other  sections  on  the  lower  Colorado 
will  require  such  a  volume  of  water  as 
to  insure  the  development  of  large 
amounts  of  power  in  the  Canyon  sec- 
tions of  the  river. 

Secretary  Hoover  stated  on  June  13 
that  the  derision  has  simplified  greatly 
the  task  before  the  Colorado  River  Com 
mission.  The  drrisinn  will  add  greatly 
to  interest  in  the  hearing  to  be  con- 
ducted at  Santa  Fe  on  Aug.  1.  At 
that  hearing  suggestionn  undoubtedly 
will  be  made  for  procedure  in  establiih- 
ing  prior  rights. 
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Attack  Federal  Water  Power  Act 
in  Supreme  Court 

Permission  to  file  an  original  bill 
against  the  Federal  Power  Commis- 
sion has  been  granted  by  the  U.  S. 
Supreme  Court  to  Attorney  General 
Newiion  on  behalf  of  the  State  of  New 
York,  who  contends  that  the  federal 
water  power  law  is  inapplicable  to 
waters  in  that  state  on  the  ground 
that  the  government's  jurisdiction  ex- 
tends to  such  waters  in  so  far  only  as 
navigation  is  concerned.  The  argu- 
ment and  decision  will  not  be  had  un- 
til after  the  next  tei'm  begins  in  Oc- 
tober. 

The  New  York  authorities  seek  to 
prevent  the  Federal  Power  Commission 
from  enforcing  the  law  in  New  York, 
on  the  ground  that  New  York  is  en- 
titled to  control  water  powers  within 
the  state.  It  is  contended  in  the  brief 
of  the  Attorney  General  accompanying 
the  motion  that  the  federal  water 
power  act  is  invalid,  unconstitutional 
and  void,  and  not  enforceable  in  New 
York.  It  is  argued  that  the  federal 
act  interferes  with  the  rights,  powers 
and  duties  of  the  state.  For  the  state 
it  is  contended  that  it  has  all  power 
over  waters  in  the  state,  including  the 
development  and  use  of  water  powers, 
and  that  government  jurisdiction  ex- 
tends   only   over   navigation    questions. 

It  is  contended  that  the  federal  power 
commission  should  not  have  authority 
to  regulate  and  control  rates  for  the 
sale  of  electric  power  developed  under 
water  power  projects  when  such  sales 
are  intra-state  and  not  related  to  navi- 
gation. The  state  also  seeks  to  pre- 
vent the  federal  power  commission 
from  designating  what  licenses  shall 
be  granted  for  water  power  develop- 
ment. 


Engineering  Societies 


Calendar 


ual   Meetings 


AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia: 
Annual  Meeting.  Atlantic  Citv, 
N.  J.,  June   26-30. 

NEW  ENGL.4ND  WATER  WORKS 
ASSOCIATION,  Boston ;  Annual 
Convention,  New  Bedford,  Mass., 
Sept.  12-15. 


The   Cleveland    Engineering    Society, 

in  connection  with  its  annual  meeting 
held  last  week,  made  an  all-day  in- 
spection of  the  public  works  in  the  city. 
Among  the  places  visited  were  the 
pumping  station,  filtration  plant, 
sewage-treatment  works,  Fairmount 
and  Baldwin  reservoirs,  the  municipal 
bath  house  and  the  municipal  light 
plant. 

The  Cincinnati  Section  of  the  Amer- 
ican Society  of  Mechanical  Engineers 
and'    the     Cincinnati     Engineers'     Club 

held  a  joint  meeting  recently.  Dean 
M.  E.  Cooley,  president  of  the  Fed- 
erated American  Engineering  Socie- 
ties, was  the  principal  speaker. 

The  San  Francisco  Post  of  the 
Society    of    American    Military    Engi- 


neers had  as  its  chief  speaker  recently 
Frank  G.  White,  chief  engineer,  state 
harbor  commission,  who  spoke  upon 
"Harbors  and  Terminals:  The  Port 
Facilities  of   San   Francisco  Bay." 

The  West  Australian  Branch  of  the 
Australian     Institution     of     Engineers 

has  elected  the  following  as  officers  for 
1922-1923:  Chairman,  W.  H.  Shields; 
vice-chaimian,  T.  M.  Carey;  secretary, 
Assistant  Prof.  Tomlinson,  and  treas- 
urer, J.  Andrews.  On  the  committee 
are  R.  H.  J.  Clarke,  A.  W.  Galbraith, 
H.  T.  Havnes,  P.  V.  O'Brien,  J.  Parr, 
and  W.  K.  Weller. 


Personal  Notes 


A.  C.  G  0  D  w  A  R  D,  engineer  for  the 
Minneapolis  Board  of  Park  Commis- 
sioners, has  been  appointed  engineer 
for  the  recently  created  Minneapolis 
City  Planning  Commission.  He  will 
continue  for  several  months  with  the 
Park  Board  with  which  he  has  been  for 
15  years,  and  will  then  give  full  time  to 
the  new  work. 

J .  S .  Wilson  has  opened  a 
civil  engineering  office  in  Bailey,  N.  C, 
where  he  will  specialize  in  municipal 
consulting  work  and  in  land  surveying 
and  subdivision  work. 

H  .  H  .  Dolby  has  been  appointed 
chief  engineer  of  all  the  Vacarro  Bros. 
railroads  in  Honduras.  He  succeeds  H. 
J.  Hill,  who  resigned  because  of  ill 
health  and  who  has  returned  to  his 
home  in  Ohio.  Mr.  Dolby  has  been 
locating  engineer  in  Honduras  doing 
railroad  work  for  the  United  Fruit  Co. 
and  other  organizations. 

H.  I.  Benjamin,  formerly  office 
engineer  in  the  maintenance-of-way  de- 
partment in  the  San  Francisco  offices 
of  the  Southern  Pacific  Co.,  has  been 
promoted  to  the  position  of  assistant 
division  engineer  of  the  Portland  divi- 
sion with  headquarters  at  Portland,' 
Ore.  H.  Marshall  will  succeed 
Mr.  Benjamin.  The  appointments  were 
effective  June  1. 

Frederick  L.  Ford,  city  engi- 
neer of  New  Haven,  Conn.,  has  been 
appointed  by  Governor  Lake  one  of 
six  members  of  a  commission  from  that 
state  which,  with  similar  commissions 
from  the  other  New  England  States, 
will  work  out  a  plan  for  consolidating 
New  England's  railroads  into  one  com- 
pact system.  Mr.  Ford  was  for  fifteen 
years  in  the  city  engineering  depart- 
ment of  Hartford,  resigning  his  posi- 
tion as  city  engineer  in  1911  to  enter 
private  practice.  A  year  later  he  was 
made  city  engineer  of  New  Haven. 

George  A.  Reed,  of  Montpelier, 
Vt.,  has  been  appointed  by  Governor 
Hartness  state  engineer  to  fill  the 
vacancy  caused  by  the  resignation  of 
Daniel  A.  Young.  Mr.  Reed  is  a 
graduate  of  Dartmouth  College  and 
Thayer  School  of  Civil  Enginering,  and 
his  professional  experience  has  included 
the  positions  of  city  engineer  of  Barre 
and  of  Montpelier,  Vt.,  and  assistant 
state  engineer  of  Vermont,  and  service 
with  the  United  States  Reclamation 
Service  in  irrigation  work  in  Klamath 
Falls,  Ore. 


J.  W.  Dee  r,  formerly  an  officer  of 
the  American  Sewer  &  Drain  Construc- 
tion Co.  is  now  associated  as  president 
with  the  American  Engineering  and 
Construction  Co.,  Chicago.  This  firm 
specializes  in  the  design  and  construc- 
tion of  sewers,  sewage-disposal  plants, 
water-works  and  tunnels. 

J.  L.  Perron  has  been  appointed 
minister  of  roads  for  the  Province  of 
Quebec.  Other  changes  include  the 
appointment  of  Joseph  B  o  u  l  a  n- 
G  E  R  as  deputy  minister  to  replace 
B.  Michaud,  and  the  appointment  of 
G.  Henry,  formerly  chief  engineer 
of  the  department,  as  consulting  engi- 
neer. 

L.  S.  Trainor  has  been  appointed 
district  engineer  in  charge  of  the 
Illinois  district  of  the  Portland  Ce- 
ment Association,  to  succeed  C.  M. 
Powell,  resigned.  Mr.  Trainor  has 
been  with  the  association  for  the 
past  three  years,  located  principally  in 
southern  Illinois.  Prior  to  joining  the 
association's  staff  he  was  superintend- 
ent of  highways  of  Marion  County  and 
city  engineer  of  Centralia,  111. 

Charles  H.  Ensign  has  re- 
signed from  the  staff  of  the  New  York 
Central  R.R.  to  accept  the  position  of 
field  engineer  with  the  George  S.  Rider 
Co.,  consulting  engineers,  Cleveland. 
For  the  past  five  and  a  half  years 
Mr.  Ensign  has  been  assistant  engineer 
in  the  valuation  department  of  the  New 
York  Central  at  Cleveland. 

C.  G.  A  D  s  I  T,  executive  engineer, 
has  been  elected  by  the  board  of  direc- 
tors a  vice-president  of  the  Georgia 
Railway  &  Power  Co.  Mr.  Adsit,  who 
is  also  a  director  of  the  company,  be- 
came connected  with  the  company  in 
1911  as  resident  engineer  on  the  Tal- 
lulah  Falls  hydro-electric  development. 
Later  he  was  made  chief  engineer,  then 
consulting  engineer. 

Joseph  B.  Gunnison,  for- 
merly of  the  White  Construction  Co., 
Inc.,  New  York  City,  has  gone  into  the 
general  contracting  business  for  him- 
self under  the  firm  name  of  the  Gun- 
nison Construction  Co.  His  offices  are 
in  New  York  City. 


Business  Notes 


C.  J.  B  render,  for  the  past  ten 
years  mechanical  inspector  for  the 
Jones  &  Lamson  Machine  Co.,  Spring- 
field, Vt.,  has.  resigned. 

The  Pittsburgh  Testing 
L  A  B  0  R.4  T  0  R  Y  has  opened  a  sales 
office  and  an  inspection  bureau  in  the 
Railway  Exchange  Building,  St.  Louis, 
Mo.  Col.  N.  C.  Hoyles  has  been 
appointed  district  manager.  Except 
for  service  overseas  Col.  Hoyles  has 
been  with  the  Pittsburgh  Testing  Lab- 
oratory since  his  graduation  from  the 
University  of  Toronto.  Since  the  war 
he  has  been  assistant  sales  manager  at 
New  York  and  manager  of  the  Cincin- 
nati branch. 

The  Woodward- Republic 
Construction     Co.,     Cleveland, 
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Ohio,    has   been   organized   to   do    gen- 
eral engineering  and  construction  work. 

Ellery,  Frost  &  Patten, 
San  Francisco  engineers,  have  opened 
a  branch  office  in  Fresno,  Cal.  The 
new  office  is  in  charge  of  Byron  T. 
Patten. 

Langthorn  &  Smith,  Inc., 
New  York  City  engineers  and  builders, 
announce  their  incorporation  to  carry 
on  the  building  business  formerly  con- 
ducted by  C.  H.  Smith. 

The  Titan  Iron  &  Steel 
C  0.,  Inc.,  Newark,  N.  .J.,  manufac- 
turers of  mechanically-puddled  wrought 
iron,  announce  the  appointment  of  W. 
Woodward  Williams  as  vice-president. 
Since  his  graduation  from  Hai-vard  in 
1905  Mr.  Williams  has  successively 
filled  important  executive  positions  with 
the  Bourne-Fuller  Co.,  Cleveland,  the 
A.  M.  Byers  Co.,  Pittsburgh,  the  Read- 
ing Iron  Co.,  and  the  Pittsburgh  Gage 
&  Supply  Co. 

The  Cleveland  Tractor 
C  0.,  makers  of  Cletracs,  will  be  reor- 
ganized as  the  Allyne-Zeder 
Motors  Co.  to  manufacture  and 
market  the  new  six  cylinder  car  which 
is  being  designed  by  F.  M.  Zeder,  form- 
erly chief  engineer  of  the  Willys  Corp. 
and  the  Studebaker  Corp.  The  reor- 
ganization will  be  brought  about  by 
adding  approximately  $.5,000,000  of 
new  capital  to  the  present  assets  of  the 
Cleveland  Tractor  Co.,  resulting  in  a 
corporation  with  a  capital  of  $10,000,- 
000  of  preferred  stock  and  200,000 
shares  of  no  par  common  stock.  A  new 
corporation  subsidiary  to  the  Allyne- 
Zeder  Motors  Co.  will  be  organized 
under  the  name  of  the  Cleveland 
Tractor  Co.  and  will  continue  the 
marketing  of  Cletracs  through  its  pres- 
ent distributors  and  dealers.  A  new  1- 
ton  truck  will  be  added  to  the  Cletrac 
line.  For  the  Allyne-Zeder  Co.  Cle- 
ment Studebaker  will  be  chairman  of 
the  board  and  Rollin  H.  White,  presi- 
dent. R.  T.  Hodgkins,  general  sales 
manager  of  the  Cleveland  Tractor  Co., 
is  a  vice-president  of  the  new  corpora- 
tion. 


Obituary 


C  a  P  t.  A.  L.  Russell,  civil  engi- 
neer and  Dominion  land  surveyor, 
formerly  of  Port  Arthur,  Ont.,  Canada, 
died  June  11  in  Ottawa,  aged  80  years. 

James  E.  McNeil,  for  .3.'5  year.s 
a  construction  engineer  for  the  Atchi- 
son, Topcka  &  Santa  Fe  R.R.,  died  at 
his  home  in  Los  Angeles,  Cal.,  May  28, 
aged  7.5  years. 

MiLoA.  Adams,  head  of  the  firm 
of  M.  A.  Adams  &  Co.,  Minneapolis,  for 
Many  years  engaged  in  bridge  building 
in  the  Northwest,  died  June  11  aged  71 
years.  Mr.  Adams  was  actively  en- 
gaged in  construction  work  up  to  the 
time  of  hi.i  death. 

J.  C.  O'Donnbll,  general  super- 
intendent   of    the    Canadian    National 
Lines,  maritime  district,  died  in  Monc- 
ton  Juno  .5.5.     Prior  to  going  to  Monf- 
ton,  Mr.  O'Donnell  was  located  af  Win 
nipeg,  being  superintendent  of  the  F'l 
monton,      .Saskatoon      and      Winnip' 
branch  of  the  Canadian  Northern 


Joseph  B.  W  a  u  d,  for  many 
years  surveyor  and  engineer  for  Ven- 
tura County,  Cal.,  died  at  his  home 
there  June  1. 

Capt.  Albert  De  Ruiz,  who 
served  for  12  years  as  city  engineer 
of  Long  Beach,  Cal.,  retiring  a  year 
ago,  died  at  his  home  in  that  city  on 
May  29,  aged  69  years.  He  was  born 
in  Havana,  Cuba,  and  was  graduated 
at  the  United  States  Naval  Academy 
in  the  class  of  1875,  serving  for  10 
years  as  a  naval  officer. 

Henry  L.  K  r  eu  sler,  building 
contractor  and  banker  of  Pittsburgh, 
died  recently  at  Saranac  Lake,  N.  Y., 
aged  61.  Since  1886  he  has  been  head 
of  the  Building  Construction  Co. 

James  F.  Ingram,  for  more 
than  half  a  century  superintendent  of 
bridges  and  buildings  for  the  Louisville 
and  Nashville  R.R.,  died  recently  in 
Louisville,  Ky.,  aged  87  years.  He 
retired  from  active  work  about  ten 
years  ago. 

CorneliusVan  Vorst  Pow- 
ers, chief  of  one  of  the  bureaus  of  the 
New  York  Transit  Commission  and 
former  division  engineer  of  the  commis- 
sion, died  in  New  York  City  June  18, 
aged  62  years.  Mr.  Powers  was  grad- 
uated from  the  School  of  Mines  of 
Columbia  College  in  1882.  From  1885 
to  1900  he  was  employed  by  the  New 
Croton  Aqueduct  Commission  in  vari- 
ous engineering  capacities.  He  joined 
the  engineering  staff  of  the  Rapid 
Transit  Commission  in  1900  and  had 
much  to  do  with  the  construction  of 
the  New  York  subway  system. 


Equipment  and 
Materials 

Combination  Industrial 
Locomotive 

A  new  use  for  a  tractor  power  plan' 
is  illustrated  in  the  accompanying  pic- 
ture of  a  new  light  industrial  locomo- 
tive just  announced  hy  the  Atlas  Car 
&  -Manufacturing  Co.  of  Cleveland.  The 
.Model  F  Cletrac  made  by  the  Cleveland 


Tractor  Co.,  minus  it.s  aide  frames, 
tr.Tck?,  seat  and  steering  wheel  is  set 
bodily  into  the  frame.  The  unit  is  de- 
signed particularly  for  road  construc- 
tion, industrial  railways  and  general 
plant  hauling. 


.Waterproof  Cement  Paint 

The  Sandusky  Cement  Co.,  Cleveland, 
Ohio,  has  recently  placed  upon  the 
iiuirket  a  new  product.  Medusa  water- 
pi  nr.f  cement  paint  which,  it  is  claimed, 
•  iiiiafTert^d  either  by  lime  and  alkalies 
pirsrni  in  Portland  cement  or  by  mois- 


ture which  causes  deterioration  of  oil 
paints.  The  paint  may  be  applied  to 
any  masonry  surface,  even  when  wet, 
and  is  designed  to  bond  with  such 
surfaces.  The  paint  comes  in  the  form 
of  a  dry  powder  to  be  mixed  with  water 
and  the  colors  available  at  present  are 
white,  cream-buff,  and  stone  gray,  with 
others  forthcoming.  One  pound  of  the 
dry  paint,  mixed  according  to  specifica- 
tions, will  cover  from  12  to  15  sq.ft.  of 
surface,  according  to  the  manufacturers. 


Electric  Industrial  Crane  Truck 

A  low  revolving  and  luffing  electric 
crane,  mounted  on  an  electric  indus- 
trial load-carrying  truck,  has  been  de- 
veloped by  the  Elwell-Parker  Electric 
Co.,  Cleveland.  The  unit  is  especially 
designed  for  inside  work,  although  it 
may  be  used  for  outdoor  service.  Its 
lift  capacity  is  3,000  lb.  at  6  ft.  and 
1,000  lb.  at  12-ft.  radius,  without  out- 


riggers. A  new  design  of  single- 
motor,  double-drum  hoist  unit  handles 
a  separate  line  to  the  boom  and  hook. 
The  motor  hoist  unit,  with  battery, 
forms  a  counterbalance  for  the  12-ft. 
boom  with  load.  A  single  battery 
furnishes  propelling  and  hoisting 
power.  The  manufacturers  claim  that 
this  is  the  largest  capacity  electric 
industrial  crane  truck  built. 


Out-of-lhe-Ordinary 

Trade  Publications 

TheRullivan  Machinery 
C  o.,  Chicago,  has  issued  two  bulletins, 
the  first  No.  77-1),  dealing  with  port- 
able air  compressors  of  three  types,  in- 
cluding gasoline-engine  driven,  belt 
driven  from  an  electric  motor,  and  belt 
driven  from  a  tractor.  These  outfits 
aro  intended  for  rock  removal  in  road- 
building  or  in  city  streets.  The  other 
bulletin,  70-X,  describes  a  compressed- 
air  spader  or  pneumatic  clay-digging 
tool  in  the  form  of  a  light  air  hammer 
Weighing  16  lb.  designed  to  take  the 
place  of  a  hand  pick  and  shovel. 

In  a  2R-page  illustrated  booklet  the 
Protexoi,  Corp.,  successor  to  the 
Carbolineum  Wood  Preserving  Co., 
New  York,  publishes  a  list  of  authenti- 
cated specimens  nf  wood  preservation 
and  n  discussion  of  the  general  subject 
of  timber  treat ing  by  E.  F.  Paddock, 
chemical  cnginenr.  Charts  and  tables 
of  cost  data  are  included. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Debits  to  Individual  Accounts  Measure 
General  Business  Activity 

Index  Maintained  by  the  Federal  Reserve  Banks  Gives 
Good  Indication  of  Industrial  Trend 


A  corporation  recently  requested  the 
Business  Side  of  Construction  to  sug- 
gest a  good  curve  showing  general 
business  activity,  against  ivhich  its 
oum  business  might  be  plotted.  Bank 
clearings  were  the  first  thought,  but 
still  better  is  the  aggregate  of  cheeks 
draion  by  individuals  on  their  bank 
accounts.  The  following  paragraphs 
explain  this  cmnparatively  new  barom- 
eter for  the  benefit  of  construction  and 
manufacturing  companies  which  might 
wish  to  check  their  individual  activities 
against  the  swing  of  general  business. 

One  of  the  major  questions  in  the 
construction  industry  is  whether  the 
boom  in  building  operations,  which 
has  raised  the  volume  for  contracts  let 
for  new  construction  to  record  figures 
in  the  early  months  of  this  year,  is  a 
temporary  spurt,  resulting  from  a  great 
housing  shortage,  or  whether  it  is  des- 
tined to  continue  in  heavy  volume  for 
some  months  to  come.  Some  light  on 
this  question  would  be  shed  by  any  in- 
dex which  would  show  accurately 
changes  in  the  volume  of  general  busi- 
ness activity  throughout  the  country. 
For  in  times  past  it  has  been  rather 
clearly  demonstrated  that  a  genuine  re- 
covery in  the  construction  industry  usu- 
ally accompanies  a  general  recovery  in 
business  as  a  whole.  For  this  reason, 
members  of  the  construction  industry 
should  be  interested  in  an  index  of 
business  conditions  which  is  being  car- 
ried forward  currently  by  the  Federal 
Reserve  banks  and  the  Federal  Reserve 
Board. 

Debits  Better  Than  Bank 

Clearances 

This  index  of  business  conditions  is 
not  called  by  that  name,  but  goes  under 
the  somewhat  academic  title,  "Debits 
to  Individual  Accounts."  To  paraphrase 
this  expression  in  more  ordinary  lan- 
guage, it  means  the  checks  dra^vn  by 
indi\'iduals  on  their  bank  accounts. 
Somewhat  similar  figures  have  been 
available  for  a  great  many  years  in 
the  form  of  bank  clearings.  For  many 
years  economists  and  business  men 
have  found  the  volume  of  business  done 
by  banks  as  represented  by  the  checks 
passing  through  clearing  houses  an  ex- 
cellent indication  of  the  degree  of  bus- 
iness activity  in  the  country.  These 
newer  figures  of  debits  to  individual 
accounts  are  simply  a  refinement  of 
the  old  clearing  figures. 

There  were  several  difficulties  with 
the  clearing  figures  which  made  it  de- 
sirable to  find  some  more  precise  meas- 
ure. The  clearing  figures,  in  the  first 
place,  represented  simply  the  amount 
of  checks  which  were  sent  through 
clearing  houses  in  diff'erent  centers,  and 
they  did  not  include  checks  presented 
for  payment  at  the  banks  on  which 
they  were  dra\vn.  In  the  second  place, 
there  was  found  a  considerable  amount 


of  duplication  in  the  clearing  figures, 
because  very  frequently  a  check  would 
pass  through  two  or  more  clearing 
houses  and  would  be  counted  two  or 
more  times  when  the  figures  for  several 
clearing  houses  were  added  tog^ether. 
While  such  difficulties  as  these  did  not 
prevent  the  clearing  figures  from  being 
a  good  index  of  the  general  swing  of 
business  conditions,  they  made  the  fig- 
ures frequently  misleading  as  far  as 
individual  cities  were  concerned.  For 
example,'  there  has  been  in  recent  years 
a  marked  tendency  toward  the  consol- 
idation of  big  banks.  Before  a  consol- 
idation any  checks  passing  between  two 
banks  go  through  the  clearing  houses; 
after  the  consolidation  this  clearing 
operation  is  eliminated,  although  the 
amount  of  business  done  through  tiie 
two  banks  is  exactly  the  same.  It  is 
clear  that  a  consolidation  of  this  sort 
would  have  an  appreciable  effect  in  de- 
creasing the  volume  of  clearings  in  any 


city.  In  St.  Louis  the  reflection  in  clear- 
ing figures  of  just  such  a  consolidation 
was  reported  as  the  underlying  reason 
for  the  movement  on  the  part  of  the 
Chamber  of  Commerce  of  that  city  look- 
ing to  the  suspension  of  the  publication 
of  clearing  figures  and  the  substitution 
of  the  debits  to  individual  accounts.  It 
was  asserted  that  a  false  impression 
of  the  business  of  the  city  was  given 
by  the  clearing  figures.  Changes  such 
as  this  would  have  no  effect  on  figures 
for  debits  to  individual  accounts. 

The  idea  of  substituting  debits  for 
clearings  is  not  a  new  one.  As  far  back 
as  1908  the  clearing  house  section  of 
the  American  Bankers'  Association 
adopted  a  resolution  recommending  that 
the  record  of  bank  debits  be  kept  in- 
stead of  clearings,  as  a  better  means  of 
deteiTnining  the  volume  of  business 
transacted.  In  1913  some  clearing 
houses  began  to  report  debits  but  it 
was  not  until  1916  that  the  figures  of  a 
sufficient  number  were  available  to  war- 
rant publication.  In  1918  the  Federal 
Reserve  Board  began  to  compile  the 
debit  figures,  and  since  then  these  fig- 
ures have  been  of  increasing  value  until 
now  they  are  regarded  as  an  authori- 
tative barometer  of  business  conditions. 
Last   year,  at   the   American   Bankers' 


Association  convention  in  Los  Angeles, 
the  clearing  house  section  adopted  a 
resolution  to  the  effect  that  the  publi- 
cation of  clearing  figures  be  abolished 
and  those  of  the  debits  substituted. 

There  are  now  243  clearing  houses, 
situated  in  different  parts  of  the  coun- 
try, which  collect  and  forward  the  debit 
figures.  The  banks  which  are  members 
of  a  clearing  house  total  their  six  daily 
figures  of  each  week  and  furnish  them 
to  the  manager  of  their  clearing  house 
who  in  turn  sends  them  at  the  expense 
of  the  Federal  Reserve  Board  to  the 
Reserve  Bank  of  the  district  in  which 
the  clearing  house  is  located.  The  Fed- 
eral Reserve  Bank,  after  tabulating  the 
figures  and  checking  up  the  number  of 
reporting  banks  so  as  to  insure  com- 
parability, forwards  the  totals  for  each 
clearing  center  to  the  Federal  Reserve 
Board  at  Washington.  There  the  figures 
are  assembled  for  publication  weekly 
in  the  consolidated  press  statement. 

The  reporting  week  covers  the  period 
from  Thursday  morning  to  the  close  of 
business  on  the  following  Wednesday, 
and  the  Board  publishes  monthly  in  tha 
Bulletin  the  weekly  totals  for  the  month. 
The  figures  for  the  corresponding 
weeks  of  the  preceding  year  are  also 
shown.  Although  the  Board,  beginning 
Jan.  1,  1922,  has  been  publishing  fig- 
ures from  243  clearing  centers,  the  fig- 
ures for  only  166  of  these  centers  are 
available  for  last  year;  and,  therefore, 
in  its  summaries  for  last  year  and  this 
year,  the  Board  contrasts  the  figures  of 
only  the  166  centers,  in  order  to  main- 
tain a  strict  comparison.  The  centers 
now  reporting,  it  is  estimated,  handle 
between  75  and  85  per  cent  of  the  total 
clearings  of  the  country. 

What  the  Debit  Figures  Inclxtoe 

The  debits  reported  are  those  to  the 
accounts  of  individuals,  firms,  corpora- 
tions, and  the  United  States  Govern- 
ment, including  the  debits  to  the  war 
loan  deposit  accoiint  and  against  sav- 
ings accounts,  payments  from  trust  ac- 
counts and  of  certificates  of  deposits, 
and  cashier  and  treasurer  checks  is- 
sued by  a  firm  or  corporation.  They 
exclude"  all  debits  to  bank  accounts, 
cashier  and  treasurer  checks  issued 
by  a  bank,  debits  in  settlement  of 
clearing  house  balances,  charges  to 
expense  and  miscellaneous  accounts, 
and  corrections  and  similar  charges. 
Irrelevant  material  is  eliminated  and 
only  actual  business  transactions  are 
represented. 

In  the  diagram  on  this  page  the  solid 
line  represents  the  debits  to  individual 
accounts  from  the  beginning  of  1919  to 
date,  and  there  has  been  added  a  bi'oken 
line  showing  pig  iron  production  during 
the  same  period.  This  comparison  is 
interesting  because  the  production  of 
pig  iron,  involving  as  it  does  such  a 
multiplicity  of  pi-oducts.  follows  closely 
the  trend  of  general  business  activity. 

The  figures  for  debits  represent  a 
still  wider  range  of  activity  as  they 
reflect  retail  and  wholesale  transactions 
and  wage  and  interest  payments  as  well 
as  transactions  connected  with  produc- 
tion. Thev  come  nearer  to  measuring 
the  entire  'business  of  the  country  and 
fluctuate  less  than  pig  iron  production. 
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Their  fluctuation  would  be  still  less  than 
that  shown  in  the  diagram  if  allowance 
could  be  made  for  the  changes  in  prices 
in   the    three    years. 

Both  lines  reflect  in  their  movement 
seasonal  influences  which  obscure  some- 
what the  general  trend.  During  the 
first  months  of  each  year,  following  the 
stimulus  due  to  holiday  buying,  there  is 
a  distinct  falling  off  in  the  volume  of 
debits.  About  the  third  month  there  is 
an  improvement,  succeeded  by  another 
decline  until  the  late  sunvmei-.  Then, 
coincident  with  the  marketing  of  the 
crops,  the  debits  increase  until  they 
reach  their  peak  at  the  holiday  season 
at  the  end  of  the  year.  The  seasonal 
movement  is  somewhat  less  marked  in 
the  case  of  pig  iron. 

Although  representing  different 
phases  of  business  activity,  the  two 
lines  show  a  similar  trend,  excepting  in 
1919  when  the  curtailment  of  produc- 
tion in  the  pig  iron  industry,  due  to 
strikes,  caused  a  downward  movement 
in  the  line  of  pig  iron.  Debits  at  that 
time  were  increasing,  reflecting  trade 
expansion.  Beginning  with  1920  the 
two  lines  show  a  decline  which  followed 
the  lessening  demands  of  business,  un- 
til in  the  late  summer  of  1921  they 
touched  the  lowest  point.  Since  then, 
the  rise  in  both  lines  indicates  the  sub- 
stantial basis  for  the  recent  building 
activity. 

Brick  Prices  at  Yard  and 
Delivered 

Some  idea  of  the  relation  between 
brick  prices  at  the  yard,  f.o.b.  city  or 
delivered  on  the  job  may  be  had  by 
comparing  Engineering  Neivs-Record's 
quotations  with  those  in  the  table  com- 
piled by  the  Common  Brick  Manufac- 
turers' Association.  The  range  at  the 
various  yards  has  widened  a  dollar  or 
so  in  the  last  few  months;  that  is,  the 
minimum  quotation  is  slightly  lower, 
and  the  maximum  a  little  higher. 

Prices  to  consumers,  however,  have 
risen  sharply  in  certain  sections.    New 


Cincinnati,  $15;  Atlanta,  $9;  Birming- 
ham, $9.50.  The  lowest  quotations  were 
in  the  South,  both  at  the  brickyards 
and  to  the  contractor. 

New  York  City  still  faces  an  acute 
brick  situation.  Building  operations 
in  this  city  take  up  all  the  com- 
mon brick  as  fast  as  shipments 
can  be  made  from  four  great  cen- 
ters of  production,  namely:  Hud- 
son River,  Raritan,  Hackensack  and 
Connecticut.  Brick  men  say  that  the 
shortage  should  not  be  attributed  to 
slowing  down  of  current  production 
or  shipments  but  to  the  fact  that  not 
enough  unburned  brick  was  reserved 
last  Autumn  to  supply  the  demand 
until  the  new  brick  could  be  marketed. 

To  the  price  at  Hudson  River  yards 
must  be  added  the  cost  of  towing, 
reaching  as  high  as  $3.43  per  1,000, 
resulting  in  a  wholesale  price  of  $20, 
alongside  dock.  New  York.  To  the 
price  alongside  dock  is  added  $1.50  for 
hauling,  a  dealer's  profit  of  10  per  cent, 
or  $2,  yielding  a  price  of  $23.50  per 
1,000,  delivered  at  job  in  New  York 
City. 

May  Fabricated  Steel  Sales  at 
82  Per  Cent  of  Capacity 

Sales  of  fabricated  structural  steel 
during  May  amounted  to  82  per  cent  of 
fabricating  capacity,  according  to  re- 
ports made  to  the  Department  of  Com- 
merce by  firms  comprising  70  per  cent 
of  the  fabricating  capacity  of  the 
United  States.  The  May  business  re- 
ported by  82  firms,  having  a  capacity 
of  130,600  tons,  totaled  106,620  tons 
as  against  April  sales  of  these  same 
firms  amounting  to  121,211  tons,  or  at 
the   rate  of  93   per  cent   of  capacity. 

Total  sales  throughout  the  United 
States,  based  on  the  reported  percent- 
age and  a  total  capacity  of  180,000 
tons,  amounted  to  146,900  tons  in  May, 
■R-ith  165,900  tons  in  April. 


REPORT  ON  COMMON  BRICK  FROM  99  YARDS  AS  OF  MAY   I,  1922 
No.  of 

finna  Plants  Unbumwl        Bum«l  Oracre  Pnco 

report-  C1os<h1  Brick  "n  Brif^k  on  on  Prr    Thousand 

Inclading  States  of               ini;  Down  Uaod  Uand  Books  .\t  Brickyard 

N.  Y.  Now  England  .                   13  6  8.795.000  3.270.000  4,827,000  JI2  00lo$20  00 

Pa..  N.J. ,Md  ,  D.C.Del II  1  22.760,000  •4.949.000  36,S2I,000  I200io     17  00 

Vb..  N.C..S.  CGa.,  Fla 5  0  3.016.000  1.249,000  2,560,000  »  00  to    16  00 

Mich.,  Ohio.  W.  Va 9  2  8,741.000  2,419,000  16,304,000  lOOflto    13  25 

ni.  Ind.  Win 24  I  91,091,000  1.799,000  163,869.000  lOSOto     14  50 

K}-..  Trnn.,  Mias.,  Ala.,  Ark., 

T».                                               13  3  6,198,000  5.221.000  4,329,000  8  OOto    15.00 
N.  and  S.  Dak.,  Minn.,  Neb. 

la.Kan.Mo 9  I  7,015,000  850,000  1,338.000  10  50 to      16.00 

Okla.,  Ttx.,  N,  M 8  5  10,044,000  1,442.000  6,578.000  8  5fllo      13.00 

Wanh  .    OiT..    Mont.,    Wyo. 

Ida.rtah.Colo     3  I  1.251,000  602.000  267,000  l}50lo    15.00 

Calif..  Arij.  Nev 4  0  1.775.000  5,918,000  14,045,000  14. OOto    15. SO 

Total   99  20       160,686.000     27,719.000  250,638.000 


York,  of  course,  is  a  glaring  example;  a 
jump  of  f.'MO  in  one  month,  current 
delivered  price  being  $23. .50,  with  -^20 
the  price  alongside  dock.  In  May  price 
advances  wore  as  follows:  Minneapolis, 
$1  to  $2;  Atlanta,  $1;  Birmingham,  $2; 
Philadelphia,  $1. 

The  prices  in  the  table  are  as  of 
May  1.  In  the  May  4  is»uc  of  the  Nfm- 
Record,  delivered  prices  were  quoted  as 
follow.^:  New  York,  $20,40;  Bost.m, 
$16;  Minneapolis,  $15;  Montreal,  $16; 
Detroit,  $16..'.0;  Baltimore,  $20;  Pitts- 
burgh, $17,50.  F.o.b.  prices  at  othrv 
center.1  wore:  Chirngo,  $11;  St.  T>ouii<, 
$14;  Denver,  salmon,  $12;  Dalln.", 
111. IB;    San    Franci.ico,    Loa    AnL"  !■  '-■. 


Chicago's  Building  Boom 

During  .May  the  lotjil  value  of  build- 
intr'J  for  which  perniit.s  were  taken  out 
at  Chicago  was  $27,029,650,  which  in 
s.iid  to  be  nearly  $4,000,000  more  than 
the  previous  high  monthly  record. 
The.'e  permit"!  provide  for  635  single 
ri'sidfnces  and  371  apartment  build 
ings,  most  of  the  latter  being  of  large 
size,  A  statcmrnt  i.iKUfvl  by  the  Cit- 
izens'. Committoo  for  enforcing  the 
T«Tnili5  award  states  that  tho  May  per- 
mits bring  the  grand  total  for  1922 
to  11,035  new  homri  under  construc- 
tion or  contrmpl.Ttrd  in  the  near  fu- 
ture, while  tho  city's  original  houning 
'  h'lrtaifo  was  estioiated  at  4.O00  homes. 


Heavy  Gain  in  Cement  Production 
in  May 

May  figures  for  cement  production, 
recently  released  by  the  Geological  Sur- 
vey, show  an  increase  of  1,895,000  bbl. 
over  May,  1921,  while  shipments  were 
3,261,000  bbl.  heavier.  Stocks  are 
1,643,000  bbl.  lower  than  at  the  end  of 
April,  but  447,000  bbl.  larger  than  a 
year   ago.      May   exports    and    imports 


of  hydraulic  cement  are  not  yet  avail- 
able. April  imports  were  10,855  bbl., 
against  1,597  in  March;  exports 
amounted  to  75,412  bbl.,  against  103,556 
in  March. 

Federal-Aid  Road  Bids  Lower 
Throughout  United  States 

A  considerably  lower  level  of  prices 
for  the  various  items  entering  into  high- 
way construction  is  reported  by  the 
Bureau  of  Public  Roads  of  the  United 
States  Department  of  Agriculture.  This 
conclusion  is  based  on  the  following 
prices  by  successful  bidders  on  Federal- 
aid  roads  during  April  and  are  averaged 
for  the  whole  of  the  United  States. 
Some  of  the  figures  cover  a  large 
volume  of  work  well  distributed  over 
the  country,  while  others  are  based 
either  on  small  volumes  or  scattering 
reports. 

The  figures  which  cover  the  cost  in 
place  are  as  follows:  Earth  excavation, 
common,  33  cents  a  cubic  yard;  rock 
excavation,  $1.26  a  cubic  yard;  gravel, 
$1.44  a  cubic  yard;  sand-clay,  45  cents  a 
cubic  yard;  crushed  stone,  $3.42  a  cubic 
yard;  structural  concrete  of  various 
classes  ranges  from  $14  to  $21.20  a  cubic 
yard.  For  surfacing  the  following  are 
the  prices  by  the  square  yard:  Gravel, 
40  cents;  surface- treated  mac.idam,  50 
cents;  bituminous  macadam,  $1,06; 
bituminous  concrete,  $1.97;  plain  cement 
concrete,  $2.17;  reinforced  cement  con- 
crete, $2.54;  and  brick,  $3.70.  Reinforc- 
ing s'tvc]  has  cost  $0,053  a  pound  and 
structural  steel  $0,059  a  pound.  Cement 
has  been  furnished  to  contractors  by  the 
following  States  at  the  prices  given  by 
the  barrel:  New  York,  $1.73;  Wisconsin, 
J1.94;  and  Arkan.sas.  $2.70. 

Freight  Loadings  Derrea.se 
7n.l7fi  Cars  in  Week 

Loaflings  of  revenue  freight  during 
the  week  ending  .June  3  totaled  7."i0,645 
cars,  compared  with  821,121  ears  during 
the  previous  week,  a  decrease  of  70,476 
cars,  according  to  the  Car  .Service  Di- 
vision of  the  American  Railway  Asso- 
ciation. The  rerluction  was  due  to  the 
holiday.  May  30  This  was  50,742  cars 
more  than  in  the  corresponding  week 
last  year. 

Coal  loadings  amounted  to  86.626 
cars,  a  decrease  of  4.744  compared  with 
the  previous  week.  Coke,  with  a  total 
of  8,927  cars  shnws  an  incrca!»e  of  76 
cars  over  the   week  before.     Ore  load* 
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ings  continue  to  increase,  the  total 
for  the  week  being  31,552  cars,  a  gain 
of  7,681  over  the  preceding  week.  For- 
est products,  with  a  total  of  58,923  cars, 
showed  a  decrease  of  5,097,  under  the 
week  ending  May  27. 

Cars  idle  because  of  business  condi- 
tions numbered  480,266  on  May  31,  com- 
pared with  504,702  on  May  23,  or  a 
reduction  of  24,436  cars.  Of  the  total, 
305,198  cars  were  surplus  freight  cars 
in  good  repair  and  in  excess  of  current 
freight  requirements,  while  the  re- 
maining  175,068  were   disabled  freight 


cars  in  excess  of  the  normal  number  un- 
fit for  service. 

Surplus  coal  cars  in  good  condition 
numbered  195,439,  a  reduction  of  13,- 
252  since  May  23,  surplus  box  cars  in 
good  repair  totaled  69,714,  a  reduction 
of  9,820  in  the  same  period. 


Commerce  Dept.  Shows  Business 
Conditions  by  Ratio  Charts 

A  series  of  charts  plotted  to  loga- 
rithmic scale  in  order  to  permit  direct 
comparison    of    percentage    changes    in 


index  numbers  has  been  incorporated 
in  the  Monthly  Survey  of  Current 
Business,  published  by  the  United 
States  Department  of  Commerce  as  a 
supplement  to  Commerce  Reports.  The 
diagrams  in  the  May  issue  show  for 
the  years  1920,  1921,  and  for  the  first 
three  months  of  1922,  the  variation  of 
the  index  numbers  for  pig  iron  produc- 
tion, bituniinous  coal  production,  cot- 
ton consumption,  freight  ton-miles,  ex- 
port values,  bank  clearings  outside 
New  York  City,  liabilities,  wholesale 
prices,  and  industrial-stock  prices. 


Weekly  Construction  Market 

'T'HIS      limited     price     list     is     published     Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

*  weeli'y    for    the    purpose    of    giving    cur-          Valuable    suggestions    on    costs    of    work  materials     and     for     the     important     citie?. 

rent    prices    on    the    principal    construction     can    be    had    by    noting    actual    biddings    as  The    last    complete    list     will    be    found    in 

materials,    and    of    noting    important    price     reported   :n  our  Construction   News  section  the    issue   of   June    1 ;    the   next,  on   July    6. 
changes    on    the    less    important    materials.          The    first    issue    of    each    month    carries 

Minna-  San 

Steel  Products:                             New  York        Atlanta         Dallas           Chicago      apolis  Denver       Francisco          Seattle    Montrea' 

Structural  shapes,  lOOIb 22.68               ?3.50           ?4.00           S2.48       ?2 .  S6  +$3J,0           ?3.10               i!3.60       23.75 

Structural  rivets,  100  lb 3.60                 4  25             5.50              3.10         3,90  4.45             4.25                 3.75         6  50 

Reinforcingbars,  |in.  up,1001b 2.58                 3.50             3.50              2.38         2.76  -1-3.67^           2.55                 3.60     -f2  90 

Steel   pipe,    black,   2^   to  6  in.   lap, 

discount 61%,     61.15%       .45%               591%     61.9-5%     44%  491%               53%       30.00 

Cast-iron  pipe,  6 in.  and  over,  ton      48. 80^49. 80      48.50    -i-51.S0            44.10       50.50  57.00          51.00          -1-53.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40^2.50        2.34              2.25            2.07         2.34  2.90            2.83                2.94        2.48 

Gravel,  ]  in.,  cu.vd 1.75              1.85              2.25             1.80         1.50  175             2.25                 1.25         1.50 

Sand,  cu. yd 1.00              1.15              2.25             1.80         1.00  0  75             1.50                1.25         1.25 

Crushed  stone,  ^  in.,  cu.yd 1.75              1.90             2.73             1.60        2.25  3.50            2.25                3.00        2.00 

Miscellaneous; 

Pme,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49.00       -f39.00       -t-3S  00             45  00      40  00  49  00           25  00              21.50       82.00 

Lime,  finishing,  hvdrated,  ton...     15. S0@  16.80     22.50           25  00             18.00       29.00  24.00           22  00               24,00       2100 

Lime   common,  lump,  per  bbl....       2.75(5)3.18       1.75             2,50                1,40         1,40  2.70              175                 2.80       11.00 

Commonbrick,  delivered,  1,000.  23.50  10.00  11.15  11.00  16@17  12.00  15  00  14.00  16.00 
Hollow     building     tile,     4x12x12, 

per  block Not  used            .075               .115              .0707        .082  .08                ....                  .12               09 

Hollow     partition    tile     4x12x12, 

per  block 1112                 .0707           .115             .0657     ....  ,08               .108                .11     

Linseedoil.  raw,  5  bbl.  lots,  gal...             .86                 .92         —1.07              .96           .98  —1.08            !.04                  .86      -1-1.09 
Cominon  Labor: 

Commonlabor,  union,  hour 75                .35            80            50  -  ,55  561            .50@.60      

Common  labor,  non-union,  hour 44®. 60  .20  2>  72i        .35®. 50      .3S@.50   .47^@.50         20®. 30 

Explanation  of  Trices — Prices  are  to  con-     quoted    at    pit.      We    quote    on    brown    lime  plus    freight    to   railway    depot   at   any    ter- 

tractors   in   carlo,qd    lots   unless  other   quan-     per    180-lb.    net  ;    white    is    $1.70    for    Kelly  mmal.     Common  lump  lime  per  ISO-lb.  net 

ties    are    specified.      Increases    or    decreases     Island  -and   $1.55   for  Sheboygan.     Cominon  Lumber   prices  are   to   dealers    in    >'ards   at 

from   previous   quotations  are   indicated   by     labor  not  organized.  San  Francisco,  for  No.  1  fir  common. 

+     or    —    signs.      For    steel    pipe,    the    pre-          Denver    auotes    on    fir    instead    of    pine  Seattle   quotes    on   Douglas   fir    instead   of 

vailing    discount    from    list    price    is    given:      pp,„pnt    "on    tra'rkV  •    travel    and    sand    at  Pi"e.      Lump  flmshmg  lime   per   ISO-lb.   net. 

45-5%    means  a   discount  of   45   and   5   per     pftTstlne   on  Srs^   lim^e.   brick,  hollow  ti!e  Ho"ow    building   tile    delivered.      Hydrated 

cent.     Charge  is  loc.  per  100  lb.  for  cutting      g^^j   lumber  on  iob      Tile  price   is  at  ware-  '""®    '"    Paper    sacks, 

reinforced   steel   into    2-ft,    lengths   or   over,     hou^j.       Linseed    oil,    delivered,    in    wooden  ,,*'?'!*''"V'^'i'i°>^^  °^  long-leaf  yellow  pine. 

New    York    quotation.s    delivered,    except      bbl.      Common    lump    lime    per    180-lb.    net.  f^^'-\t^^;  H^.^-^      l"me  a°nd ' t fle^ are  d" 

sand,    gravel   and    crushed    stone     alongside          Atlanta    quotes    sand,    stone    and    gravel  Hv^?ed     cement    sand    -ravel  andstone  on 

"e?''^    hTvT?,  hT  e'?'oh 'c.r.^°"tn;  "on     ^''    '™    '"^'■'^'^    °^   ^"■y'^-      Common    lump  Lming  :'br!S^fo.rplAm  :steef  and  pipe  a^ 

?    n>f  "'^  }^i  li     -1  a    ^  .==/ i^^J^  Aiii  f  n  h       linK'  per   180-lb.    net.  warehou.se.      Hollow-    tile    per    ft.       Cement 

trucks    ;  imseed  oil  and  cast-iron  pipe  f.o.b.         j,^,,^^  ^^^^^^  U^^^  p^^.  jgg.,^    t,^!.   Steel,  price   is  in  Canadian   funds    (the  Canadian 

CliicaKO    quotes    hydrated    lime    in    oO-lb.      cement,    cast-iron    pipe    and    crushed    stone  dollar  stands  at  99.10  cents).      Bag  charge 

bags;  common  lump,  lime  per  180-lb.  net,          f.ob.    cars,    other   materials    delivA.-ed.  is   sOc.    per  bbl.      Discount    of   10c.   per   bbl. 

Minneapoli!,  quotes  on  fir  instead  of  pine.          San    Francisco    quotes    on    Heath    tile.    5b  for   payment    within   20    days   from   date   of 

Brick,  sand  and  hollow  tile  delivered.     Ce-     x    s    x    11  J.      Prices    are    all    f.o.b.    ware-  shipment.     Steel  pipe  per  100  ft.  net ;  2J-IQ, 

ment   on   oars.      Gravel   and    crushed   store     houses  except  C.  I.  pipe,  which  is  mill  price  |30  ;   6-in..   $110. 


I 
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Advance  in  price  of  structural  steel, 
eflfective  last  week  in  New  York  and 
Minneapolis  warehouses,  is  followed  by 
a  similar  advance  this  week,  in  Den- 
ver, where  steel  shapes  are  quoted  at 
$3.60  as  against  $3.50  and  reinforcing 
bars,  $3.67J  as  compared  with  $3.522 ; 
mill  shipments  oi  structural  shapes,  $3 
per  100  lb.,  f.o.b.  Denver.  Mill  price 
of  reinforcing  bars,  $1.70  Pittsburgh, 
with  structural  shapes  nearing  that  fig- 
ure.    Quotations  on  shapes,  plates  and 


Changes  Since  Last  Week 

bars  range  between  $1.60  and  $1.75 
per  100  lb. 

Increased  cast-iron  pipe  quotations 
are  charged  to  higher  fuel  prices.  Dal- 
las quotes  $51.50  as  against  $48.30,  and 
Seattle  $53  as  compared  with  $52  per 
ton,  last  week. 

Concreting  materials  remain  firm 
throughout  the  country  with  no  price 
changes.  Long-leaf  yellow  pine  con- 
tinues to  rise.  Atlanta  quotes  $39,  ad- 
vanced   from     $38,     and     Dallas,    $38. 


against  $34.50  per  M  ft.  b.m. 

Raw  linseed  oil  in  IMontreal  quoted 
at  $1.09  as  against  $1.07.  Dallas  re- 
ports $1.07,  down  from  $1.09;  Denver, 
$1.08,  in  wooden  barrels,  reduced  from 
$1.10  and  $1.06  in  iron  containers. 

Reports  from  Seattle  announce  a 
general  wage  advance  of  5c.  per  hr.  in 
the  Northwestern  lumber  mills.  Wage 
increases  bringing  the  common  labor 
rate  to  25c.  per  hr.  have  been  effected 
in  certain  Southern  steel  mills. 
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Why  a  Big  Staff? 

TWELVE  technically  trained  editors, 
supported  by  a  staff  correspondent  in 
Washington,  D.  C,  and  the  usual  corps  of 
stenographic  and  other  assistants,  compose 
the  editorial  staff  of  Engineering  News- 
Record. 

Why  so  large  a  staff? 

Because  specialization  is  needed  and 
because  in  no  other  way  can  so  broad  a 
field  be  adequately  served. 

Here,  for  example,  are  the  June  conven- 
tion assignments: 

Mr.  DeBerard— Sa?^  Lake  City,  Amer- 
ican Association  of  Engineers. 

Mr.  Baker  —  Springfield,  Mass.,  City 
Planning  Conference. 

Mr.  Mehren  —  Washington,  American 
Construction  Council. 

Mr.  Wight  —  Portsmouth,  Aynerican 
Society  of  Civil  Engineers. 

Mr.  SCHMnr— Atlantic  City,  Ameiican 
Society  for  Testing  Materials. 

Mr.  Wight  —  Atlantic  City,  American 
Society  for  Testing  Materials. 

Mr.  Braymer  (editor  of  "Electrical 
World"),  called  in  to  help — Urbana,  III, 
Society  for  Promotion  of  Engineering 
Education. 

Meanwhile  other  work  must  go  on.  Mr. 
Hill,  for  example,  .starting  the  month  in 
North  Carolina,  finishes  it  in  the  Middle 
West.  And  five  issues  of  Engineering 
News-Record  must  come  out  in  June  no 
niatter  how  many  editors  are  away  on  trips. 

THAT  is  the  Why  of  the  big  staff— in 
order  that  .vou,  the  reader  of  the 
Neus-Recnrd,  may  get  promptly  and  from 
competent  ohserver.i  all  the  inform.ition 
about  worth-while  development  in  civil  en- 
gineering and  contracting. 
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Buchanan  AU-Steel  Jaw  Crushers 


^i 


I 


Type  "C"  Buchanan  Jaw  Crusher 

THE  precision  that  goes  into  Buchanan  Jaw  Crusher  manufac- 
ture is  reflected  in  years  of  continuous  service. 

All-steel  construction,  careful  attention  to  every  detail,  exact  machine 
work,  and  experience  in  design  that  dates  back  to  the  very  first  crush- 
ers of  this  class — these  are  the  factors  that  enable  Buchanan  Crushers 
to  stand  up  to  utmost  crushing  requirements  and  deliver  the  output 
expected  of  them. 

Buchanan  All-Steel  Crushers  are  made  in  sizes 
up  to  and  including  66  in.  x  84  in. 

Send  for  Bulletin  N.  R. 

C.  G.  BUCHANAN  COMPANY,  Inc. 

92  West  St.,  New  York  City 


-Q.? 


Southwrestern    Representative 

David  B.  Dunn,  Inc. 

1226  East  Eighth  St.,  Los  Angeles,  Calif. 


Where  are  Buchanan  Crushers  built? 


-A.- 


(Every  part  of  the  Buchanan  Crusher  is  made  in  Birdsboro,  Pa.  From  blast-furnace  throuirh 
steel-foundry  and  machine-shop  to  erecting  and  testing  floor,  every  operation  is  under  the  direct 
supervision  of  the  C.  G.  Buchanan  Company. 

The  large  capacity  of  the  Birdsboro  plant  for  heavy  work  is  assurance  to  the  Buchanan  Crusher 
buyer  that  orders  will  go  through  promptly  and  without  delay. 
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RAYMOND 


— illustrating  all  it*s  necessary  to  know 
about  Concrete  Piles — the  shell  is  left 
in  the  ground  — 

RAYMOND  CONCRETE  PILE  COMPANY 

New  York:  140  Cedar  Street 

Chicago:   I  I  I   W.  Monroe  Street 

RAYMOND  CONCRETE  PILE  CO..  Ltd..  Montreal.  Quebec 

Branch  Offices  in  all  Principal  Citiea 

-A  FORM  FOR  EVCRY  PILE— A  PILE  FOR  EVERY  PURPOSE" 


ri 
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Roofs  poured  in  place 
at  35°  below  zero! 


Metropolitan  System  Roofing  was  suc- 
cessfully installed  during  the  rigors  of 
a  northern  Canadian  winter  on  the 
$15,000,000  plant  of  the  Abitibi  Pulp 
and  Paper  Mills  at  Green  Bay  (not  far 
from  Hudson  Bay)  in  Ontario.  Is 
further  comment  necessary? 


We  also  furnish  and  install  the  MARKS  SYSTEM  of  Roof  Construction 

Keystone  Gypsum  Fireproofing  Corporation 

1328  BROAX»VwA:Y;NE>vTbRit 


Quebec 

203  St.  John  St. 

New    Engrland  Territory 

11  Minnesota  Ave. 

Somerviile.  Mass. 


BRA^■CHES: 


nnati.  Ohji 


Real   Estate   Trust   Bldg. 

Toronto.  Ont. 
250   Richmond  St..    W. 


1207  Mercantile  Library  Bids. 

Dayton.  Ohio 

1038  Reibold  Bldgr. 

Montreal 

G03   New  Birks  Bids. 

Methodist    Puhlishinj    House 


Columbus,  Ohio 
67  East  Lons  St. 
Cleveland.  Ohio 
9500  QuuKv  Ave. 
Pittsbui^h.  Pa. 
803   Empire  Buildiner 


r 


R.ohn 


nd.    Va. 


Ik 
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There  are  ivpes 
that  harmonize 
with  almost  ever^ 
architectural  design 


The  Perfection  Ventilator 

XJRUSCON 

J|«V  STEEL    SASH 

The  Truscon  Perfection  Ventilator  Sash  meets  all  the  demands  of  archi- 
tects and  engineers  for  a  pivoted  window  operating  entirely  outside  the  sash 
frame.    It  is  the  logical  choice  for  schools,  hospitals  office  and  apartment  buildings. 

The  Perfection  Ventilator  is  reversible,  facilitating  washing  the  outside 
from  the  interior.  The  tilted  ventilator  protects  you  from  direct  drafts.  Since 
there  arc  no  projections  on  the  interior,  the  windows  may  be  screened  and  shaded 
like  the  ordinary  vertically  sliding  sash. 

Truscon  Perfection  ventilated  sash  are  made  from  solid  rolled  steel  sections. 
Tne  rigid  construction  makes  it  impossible  for  them  to  warp  or  get  out  of  adjust- 
ment.   The  steel  units  are  fire  resistant  and  permanent. 

li''rifc  (oday  for  information 

Truscon  Steel  Company,  Youngstown,  Ohio 

Warehouses   and  .Sales  Offices   in    Principal  Cities,   Dealers  Everywhere 
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Two  C.P  Two-Stage  Belt-Driven  Air  Compresso 
Lake  City.    This  type  C-P  i 


3  delivering  reliable  air  power  for  the  Utah  Oil  Refining  Company,  Salt 
built  in  capacities.  51 !  to  1884  cu,  ft.  per  minute. 


Stamina  ! 


TWENTY-FOUR  hours 
a  day  operation  during  a 
period  of  four  years  is  the 
non-stop  record  of  a  Chicago 
Pneumatic  Air  Compressor 
installed  by  the  Utah  Oil 
Refining  Company. 

This  compressor  and  four 
additional  Chicago  Pneu- 
matics were  successively  in- 
stalled because  of  past  per- 
formance. Endurance  rec- 
ords of  C-P  Compressors  in 


numerous  other  industries 
were  thoughtfully  considered 
before  installing  the  first  unit. 

Such  through-and- through 
stability  is  typical  of  all  C-P 
Compressors  and  results 
from  the  fundamental  cor- 
rectness of  their  design  which 


Afte 

rail- what  V 

sers  say  counts  most  I  Read      I 

wha 

this  C-P  ov 

vner  says: 

Our  C-P  Motor- 

Driv 

en    Air   Co 

mpressor    1 

vas    installed    in 

Octc 

ber.  1917. 

It  operates 

24  hours  a  day. 

six  days  a  week 

and  about 

nth  day." 

includes:  Simplate  flat- disc 
practically  indestructible 
valves — extremely  liberal 
bearing  surfaces — automatic 
three-step  capacity  regula- 
tion—  automatic  lubrication. 

These  outstanding  features 
and  hundreds  of  perform- 
ance records  are  your  assur- 
ance that  when  you  install 
a  C-P  Compressor  it  will 
stay  on  the  job!  Ask  for  Bul- 
letin 400. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building  -  6  East  44th  Street  *  New  York 
Sales  and  *Service  Branches  all  over  the  H'orld 


*CUVZLWO      ErU 


ftAKTTACO      Shanghai 


BOYER  PNEUMATIC  HAMMERS-UTTLE  GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS  "VACUUM  PUMPS- -PNEUMATIC  HOISTS. 
GIANT    OIL  AND   GAS   ENGINES  ^a=r<^rc35>>-^  ROCK  DRILLS  ••  COAL  DRILLS 


-^e^^ 


AGO 


The  Compressor  with 


the  Simplate  Valve 
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FOR  ROAD  GRADING,  either  shallov 
or  heavy  cuts;  cellar  excavation,  trench  digging, 
quarrying  rock;  excavating  sand  and  gravel; 
stripping  and  loading  coal.  etc. 


"The  caterpillar  type  Erie  goes  anywhere  that  any 

other  shovel  can  go,  and  places  others  can't 

go — and  gets  there  quicker!" 


Every    E. 
vc.tibU 


Shovel    u    quickly    con- 

.j.e  to  locomotive  crane,  to  handle 
clamshell  bucket.  Gives  two  machines 
at  practically  the  price  of  one. 

This  Erie  is    shown  c»ca- 

Iting  gravel  from   the  bank. 

Also  widely    used  by 

road  contractors  for 

unloadinif  stone  and 


—  writes  J.  Hunter  East,  of  the  firm  of 
Cooper,  Piper  &  Company —  a  man  who  has 
worked    on    steam    shovels    since     1903 — 

"The  Erie  has  the  best  caterpillar  type  mounting  I  ever  saw,"  con- 
tinues Mr.  Exist.     "We  have  done  some  work  on  a  25%  grade.     (The 

Erie  will  chmb30<rc.) 

"This  Erie  has  made  a  mighty  good  record.  We  have  moved  more  than 
10.000  cu.  yds.  of  rock  and  dirt  in  a  month,  loadmg  to  I  5  cu.  yd.  wagons. 
In  our  opinion  the  ERIE  is  the  best  .shovel  in  its  class." — J.  Hunter  East, 
oj  Cooper,  Piper  &  Co.,  Railroad  S-  Highway  Contractors,  Field  Office, 
Big  Chimney.  W.  Va.      Home  Office.  Charleston.  W.  Va. 

This  concern  has  had  plenty  of  previous  experience  with  different 
makesof  steamshovcls.  They  have  found  that  thecaterpillar  type  ERIE 
has  more  speed,  and  greater  climbing  power,  because  it  is  the  one  con- 
tinuous tread  mounting  that  is  lubricated.  The  power  is  put  to  work. 
to  move  the  shovel —  not  wasted  in  overcoming  internal  friction. 

Besides,  the  ERIE  has  other  cxclu.sive  features  -  such  as  Perfect 
Power  .Steering  from  the  cab.  without  a  man  on  the  ground  to  throw 
clutches;  no  choking  neces.iary.  since  the  thread-belt  is  quickly  locked  on 
a  steep  grade  simply  by  throwing  a  small  lever:  .Moves  Ahead  IVhile 
Swinging  to  dump,  without  any  loss  of  time;  etc.,  etc. 

We  will  l>e  glad  to  send  you  full  details  about  the  ERIE  caterpillar 
type  monnling      Wrilc  (or  [?iil|.-lin  N-60. 

ERIE  STEAM  SHOVEL  CO.,  Erie,  Pa.,  U.  S.  A. 


Inrorpt.tJicd  IKS?. 

|.t«    of    I.KII,    Htrnni    h- 

n  h  »)ITI<  «    no«ton.  Nc 

Krprr«enratl 


Formerly    BALL    ENGINE   CO. 
h-.velB.    I,..r.,m.,liv..    Crnnr..    Kniluny    Dilohprs. 
York,  PhJIadnlphIa,  PItlshurith,  Clilraito. 
s  thrnufthout   the  V,  S.  A. 
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handled  98  % 

o/'  the    Concrete 


Stone  and  Webster  know — 
as  so  many  other  big  con- 
tractors know — the  worth 
of  Ransome  Concrete  Ma- 
chinery. 

That's  wliy  they  handled  the  con- 
crete on  their  job  for  the  Hartford 
Electric  Light  Company  with  Ran- 
some Equipment. 

Mixers,  dinting  Equipment,  Bug- 
gies—  it  was  all  Ransome  "from 
bins  to  forms."  If  you  have  concrete 
to  place  get  in  touch  with  Ransome. 


Ki/Zioi/t  oblignlion  on  mv  part,  iilcase  send  mc  Infnrmalion  nn-  - 

VmldmKM,,ers.>izc,4.S_:7-S_;   IO-S_:   U.S_:  .>).S_.-  2lt.S_:  SO-S  _.     Drhen  In  Belt _.  Steam  _.  Gasoline       .  Eleclr 

Paving  Hhxers,  size,  7-£_;  lOE  _;  14E_;  2I-E_.     Concrete  Chulmg  Plant  for  Uruclure_fl.  long  by_ft.  wide  by fi:  high. 


lel-UWhere 


Qonctete 
Equipment 


RANSOME   CONCRETE  MACHINERY   CO, 

1750  Second  Street,  Dunellen,  N.  J. 
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Unloading  10,000  Tons  of  Ore 
in  Less  than  Three  Hours 


Brownhoist  Products 

Locomotive  Cranes 

Concrete  Bunkers 

Overhead  Cranes 

Dock  Machinery 

Bridge  Cranes 

Buckets 


This  is  a  typical  example  of  Brownhoist  engineering 
achievement.  For  more  than  forty  years  the  Brown- 
hoist organization  has  pioneered  the  development  of 
material  handling  devices. 

Beginning  at  the  period  when  the  movement  of  mater- 
ials was  a  question  of  man-power,  muscle  and  large 
sized  wheelbarrows,  this  company  has  created  and  de- 
veloped machinery  for  a  multitude  of  handling  needs. 

With  products  ranging  from  the  gigantic  boat  unloader, 
illustrated  here,  down  to  every  size  and  type  of  locomo- 
tive crane,  Brownhoist  engineering  skill  is  speeding  up 
commerce  and  construction  in  all  corners  of  the  world. 

Whether  your  handling  problems  be  large  or  small, 
Brownhoist  engineers  will  be  glad  to  work,  with  you 
toward  lower  handling  costs. 

The  Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio 

Hr.nrhe.r      Nf«  \  :<V.  (Th.c.Ir,.  r'lll.hutjh.  S«n  Krmici.co.  Nr«  Orlr.n. 


BROWNHOIST 


MATERIAL 


HANDLING 


MACHINERY 
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Marions  for  all  Classes  of  Work 


This  Versatility  of  MARION  Revolving  Shovels 
is  of  Inestimable  Value  to  the  general  contractor. 


Every  revolving  Marion  Shovel  can  be  converted, 
easily  and  quickly,  into  Dragline,  Clamshell  or 
Orangepeel  Excavator  or  Crane.  They  are  de- 
signed for  this  conversion  because  it  enables  the 
operator  to  handle  a  great  range  of  work  with  one 
m,achine.  And  in  each  operation  Marions  have 
steam-shovel  strength  and  efficiency. 


For  small  drainage  and  irrigation  ditches  they  give 
capacity  and  economy;  also  wider  working  range 
and  ability  to  deposit  material  at  a  greater  distance 
from  the  ditch.  For  building  levees,  handling  sand 
and  gravel  from  wet  pit,  making  fills.  High  lift 
from  basement  and  other  wide-range  work.  Also 
as  a  pile  driver. 


L 


Shovels 

Steam  GasoHne 

Electric 

Revolving  and 

Railroad   Types 

Dragline 

Clamshell   and 

Orangepeel 

Excavators 

Dredges 

R.R.  Ditchers 

Log  Loaders 

Ballast 

Unloaders 

Etc. 


Consider  these  facts  and  what  they  can  be  made  to 
mean  to  YOU  in  your  work.  In  road  building,  rail- 
roading, exca\ating  for  buildings  and  pipe  lines ;  in 
mining,  quarr\ing,  logging  and  contracting;  in  clay 
pits  and  brick  plants.  We  have  pro\ided  for  an  almost 
unlimited  range  of  application. 

The  Marion 
Steam  Shovel  Co. 

MARION,  OHIO 
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RAILROADS,  TOO,  CHOOSE 
AUSTIN  MIXERS 


CTBE  MIXERS 

CUBE  HEX  TAVERS 

CONCRETE  TAMPERS 

GASOLINE  LOCOMOTIVES 

INDUSTRI/VL  CARS 

BATCH  BOXES 

WAGON  IXJADERS 

SinORADERS 

TRIXK  TIRNTABLES 

TRENCH  MAfHINBS 

WHEEL  EXCAVATORS 

IIACKEILLKRS 

DRAGLINES 

CLAMSHELLS 

CRANES 

SHOVELS 

SKIMMERS 


Track    elevation    work,    bridge   construction,    terminal    improvements — railroad    jobs, 
one  and  all,  demand  super-strength  concrete. 

Five  Austin  28  S  Cube  Mixers  were  used  on  tlie  Pennsylvania  Railroad  eIc\ation  near 
Rahway,  N.  J.,  here  illustrated. 

Cube-mixed  concrete  went  into  the  Chicago  track  elc\ation  work  of  both  the  Illinois 
Central  and  Northwestern  Railways. 

And  a  cube-equipped   central   mixing  plant   providcxl  super-strengtli  concrete   for   the 
Detroit  River  Tunnel  of  the  Michigan  Central  Railroad. 

Austin   Cubes  spell    production,    performance,    quality    and   cconomv.      Capacity    and 
mounting  are  matters  of  choice,  depending  upon  the  particular  work. 

Our    nrw    MixTT    Calulog    »iu««    complrlr    ipreifl-  An  atlracliVF  novrlly   pupi-r  weight,   •howlnc   Ihc 

eationt   on   Iht   ninr    iiiM   ol   Aumlin  Cubtt.     Ath  cube-mixing    principip    in    miniature    will    *l>o    be 

lor  Catalog  No.  .J  ami   if  you  apecify   GC-3. 


Austin  Machinery  Corporation 

Railway  Exchange  Building 
Chicago,  U.  S.  A. 


BIR.MINGHAM 
DAVENPORT 
DETROIT 
KANSAS  CITY 


MILWAUKEE 
MINNEAPOLIS 
NEW  YORK 
NEW  ORLEANS 


OMAHA 
PORTLAND 
SAN  FRANCISCO 
WOODSTOCK,  ONT. 


>V>fe  THE 
^^^    THE 


'i^^¥ 
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In  Service  10  Years — Still  In  A-1  Condition 
—Typical  of  MJsMIEIY  Equipment! 

This  three-drum  Mundy  Hoisting  Engine  has  been  used  for 
the  past  10  years  on  one  of  three  steam  derrick  barges  operat- 
ing clam  shell  buckets,  removing  gravel  from  the  river  bed. 

This  is  so  typical  of  Mundy  durability  that  further  com- 
ment is  superfluous. 

JJ  rite  for  Catdlotjs. 


MAI  N 
OFFICE  &  WORKS 


HOISTING  ENGINE 
COiVlRA.N>^ 


BRAliCH  OFFICE:  NEW  YORK  CITY  


ATLANTA 

CLEVELAND 

JACKSONVILLE 

BEAUMONT.  TEXAS 

DALLAS.  TEXAS 

KANSAS  CITT 

BOSTON 

DES  MOINES 

KNOXVITT.E 

BUFFALO 

eRAND  RAPIDS 

LOS  ANGELES 

CHARLESTON,  S.C. 

HOUSTON.  TEXAS 

MILWAUKEE 

CHICAGO 

HUNTINGTON 

MINNEAPOLIS 

CINCINNATI 

INDIANAPOLIS 

MOBILE,  AI.A. 

MONTE  E'AL 
NEW  ORLEANS 
NORFOLK.  VA. 
OTTAWA.  CANADA 
PHILADELPHIA 
PITTSBURGH, 
PORTLAND.  ORE. 


RICHMOND 
ROANOKE.  VA. 
SAN  FRANCISCO 
SALT  LAKE  CITY 
SEATTLE.  WASH. 
SHRE^EPORT,  LA. 
ST.  LOUIS 
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Use  the  HAISS  Creeper  Loader 

to  earn  a  wider  margin  of  profit 
on  a  lower  bid! 


IT  will  save  labor  and  cut  handling  costs — a 
direct  saving.  And  it  \^^ll  speed  the  work, 
keep  trucks  moving  and  every  man  hustling 
to  keep  up  with  its  pace — a  saving  just  as  im- 
portant. 

It  is  a  heavy  duty  machine,  mounted  on 
creeper  treads  that  take  it  anywhere — no  go- 
ing too  soft  or  too  rough.  Powerful  too — 
sufficient  for  any  emergency. 

It  lives  up  to  the  HAISS  loading 
reputation — every  bucket  heaping 
full,  the  ground  cleaned-up  clean,  m* 
time  loss  for  moving — the  machine- 


crowds  in  under  power  and  digs  a  path  right 
through  the  pile. 

Only  HAISS  Loaders  have  the  unique 
HAISS  Self-Feeding  Propellers — and  there 
is  no  feeding  device  which  compares  with 
them  in  efficiency. 

You  leant  the  best  your  money  ivill 
buy — Ask  about  the  HAISS  Creeper 
Loader  Bullefiw  No.  521. 

The  George  Haiss  Mfg.  Co.,  Inc. 

140th  St.  and  Rider  Ave.,  New  York 

Established    1892 
Representatives  throughout  the  world 

Millars'    Timher    is     Trading    Co.,    l.oiJ:>n, 
British    represcntativci. 

HIS 


A  word  with  the 
HAISS   Engineer — 

ih.'   HAISS    Marhii,,.   is   the  only 
aitlomatir    loudinK   marhinp    with 
(KitenCml     Hlaw     hpenl     crowUing 
crar.      Th*'    maohinp   doea 
not  havf'  to  ht-  baekfd  in 
aiu]  (lUt  in   tryini;  to  keep 
■  rowcled   affainst    the   far-o 
of    the   Dllc.     There   In    no 
violent    or    unwieldy    ma- 
ri'iuverinif  necessary.    The 
loader  ih  crowded  in   with 
:t     pawerfal,     hIow     dnve 
prerl-ely    nH    the    operator 

finds  it  ne<?e89ary 
Thitt  if*  al*io  an  PKriu. 
»lve  HAISS   Fraliirr. 

Tliev  are  only  two  of 
the  ailvantaee,  of  thi- 
HAISS  Creeper  The 
1IAIS9  Ennnecr  will 
l"ll  you  <»f  another 
r  •  tt      time  W.ii.h 


Truck   Lof.otos 


H 


<M 


"^1^ 


Mater  i  al^^n^.uiW^&'qu  i  pm  e  n  t 


PORTABLE  BCLTCONVCVORS 


16 


Market— E  NGIN  BERING     NEWS-RECOR  D— Place 


Vol.  88,  No.  26 


3-4  AND  1  CU.  YD.  STEAM  SHOVELS 

Vertical  Submerged  Tube  Type  Boiler 


STACK  PROVIDED  WITH 
CAST  IRON  BASE  INSURING 
TIGHT  CONNECTION 


STEAM  NOZZLE  EQUIPPED 
WITH  PERFORATED  DRY 
PIPE    EXTENDING    TO 
HIGHEST  POINT  IN  STEAM 
SPACE 


WATER   LEVEL  ABOVE 
ENDS  OF  TUBES- ALWAYS 
SUBMERGING  THEM  IN 
WATER 


TWO  INSPECTION  AND 
WASHOUT  HAND  HOLES 


TUBE  HOLES  REAMED 
AND  CORNERS  ROUNDED 
TO  PREVENT  CUTTING  TUBES 


SHELL  JOINT  RIVETED  BUTT 
WITH  INSIDE  AND  OUTSIDE 
STRAPS- 
TIGHT  JOINT  ~ 


SHELL  PLATES  FLANGED  IN 
AND  FIRE  BOX  PLATES  OUT. 
JOINED  WITH  RIVETS 
PERMITS  WATER  COMING 
IN  CLOSE  CONTACT  WITH 
JOINT,  AND  AVOIDS  FIRE 
'CRACKING  PLATES 


CAST  IRON  DOOR  "  DOOR 
FRAME  AND  BAFFLE 


■EVERLASTING"  TYPE  MUD 
BLOW-OFF  VALVE 


STEEL  MUD  RING  ACCUR- 
ATELY MACHINED  AND 
SECURED  WITH  RIVETS 


HINGED  PATTERN  STACK  BASE 


DISHED  TOP  HEAD  -  NO 
BRACING  REQUIRED 


LONG  TAPERED  CONE 
AFFORDING  UNIFORM  DRAFT 
THROUGH  ALL  TUBES 


FUSIBLE  PLUG  IN  CROWN 
SHEET 


VERTICAL  TUBES  ALWAYS 
SURROUNDED  WITH 
WATER 


TUBES  ARRANGED  IN  ROWS 
CONVENIENT  FOR 
CLEANING 


FOUR  CLEANOUT  HAND 
HOLES  AND  TWO  BRASS 
PLUGS -EASILY  CLEANED 


TUBES  SET  WITH  COPPER 
FERRULES 


IMPROVED  DESIGN  CRATE 
BARS  OF  HEAVY  SECTION 
MAXIMUM  DRAFT  -  CLEAN 
FIRES 


THREE  CLEANOUT  HAND 
HOLES 


Built  to  A.S.M.E.  Code 


TUBES    COMPLETELY    SUBMERGED    IN    WATER    TO    PREVENT     EXTREME 
EXPANSION,  THUS   REDUCING    LEAKING  AND  OTHER    BOILER  TROUBLES. 

The  OSGOOD  Company 

Marion,  Ohio,  U.  S.  A. 
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BuJa  engiriff,  due  to  their  records  for 
no-delayjou.  cost  performance,  are  stand- 
ard on  aU  Barber-Greene  uagon  loaders. 


Buda  Power 
Keeps  the  Job  Moving 

On  wagon  loaders,  locomotives,  ditchers,  pumps, 
compressors  and  other  construction  machinery 
Buda  engines  are  giving  the  same  smooth, 
trouble-free  power  they  furnioh  in  heavy  duty 
trucking.  Buda  engines  are  built  rugged  to 
stand  the  grind  of  hard,  continuous  working. 
They  help  finish  the  job  on  time.  Their  upkeep 
costs  are  low.  They  are  backed  by  a  nation- 
wide system  of  Buda  parts  distributing  stations. 

THE  BUDA  COMPANY,  HARVEY  n;'."»  HX. 

EstailisheJ/SSf 


I 


18 


Market— E  NGINEERING     NEWS-RECOR  B— Place 


Vol.  88,  No.  26 


What  Is  Cement? 


What  is  this  finer-than-flour  building  material 
called  cement,  that  you  can  mix  with  water,  sand, 
and  stone  or  pebbles,  and  cast  into  all  sorts  of  shapes 
that  become  as  hard  and  enduring  as  solid  rock? 

s  s  s 

Portland  cement  consists  principally  of  silica, 
lime,  and  alumina.  In  cement  manufacture  these 
are  obtained  from  (1)  Cement  rock  and  limestone; 
(2)  Limestone  or  marl  and  shale  or  clay;  (3)  Blast- 
furnace slag  and  limestone. 

First  the  rock  is  quarried  and  transported  to  the 
mill.  Then  it  is  ground  to  a  powder,  analyzed,  and  the 
several  ingredients  mixed  in  accurate  proportions. 

Next  it  is  subjected  to  long  and  gradually  increas- 
ing heat  until,  at  about  3000  degrees  Fahrenheit, 
the  mixed  materials  decompose  r»d  fuse  into  hard 
balls,  known  as  clinker. 

Then  this  hard  clinker  is  cooled,  mixed  with  a 
definite  proportion  of  gypsum,  and  again  ground  to 
a  powder  so  fine  that  at  least  78  per  cent  of  it  will 
pass  through  a  sieve  having  40,000  holes  to  the 
square  inch. 

Finally  this  finished  product  must  be  analyzed 
to  determine  that  it  conforms  to  the  exacting  speci- 
fication requirements  of  cement  manufacture, 
packed  in  bags  and  placed  in  cars  for  shipment. 
s  s  s 

The  manufacture  of  cement  is  a  complex  process 
involving  great  care,  skill  and  expense,  and  requir- 
ing an  enormous  capital  investment. 

This  Is  the  Age  of  Cement 
PORTLAND  CEMENT  ASSOCIATION 

111  West  Washington  Street 
CHICAGO 


TO   FURTHER  THE   BEST   INTERESTS   OF   CEMENT  USERS 
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PARTIALLY    COMPLETED    VIEW 

L.  a   W.    ELEVATION  — BRICK   CHURCH    STATION, 
EAST  ORANGE.   N.J.     BLAWKNOX   COLUMN 
FORMS   USED   TO   FORM   THESE  COLUMNS 


PITTSBURGH.  PA 
601  Farmers  Bank  Bldg 


H.  F.  Curtis  says: 
Blaw-Knox  Steel  Forms 
Show  a  50%  Saving 

H.  F.  Curtis  is  using  Blaw-Knox  Steel  Forms  on  the  D.  L.  &  W. 
elevation  work  at  East  Orange,  N.  J.  This  includes  the  construc- 
tion of  retaining  walls  and  a  concrete  viaduct  75  ft.  wide,  1080  ft. 
long,  supported  hy  230  round  concrete  columns.  The  long  experi- 
ence of  Mr.  Curtis  in  connection  with  engineering  achievements  of 
this  character  renders  his  opinion  of  special  value.     He  says — 

"On  the  above  wori  I  have  and  am  still  using  the 
Blow  System  of  Steel  Forms  and  by  the  use  of  these 
forms  I  have  effected  a  saving  over  ivood  forms 
which  I  have  used  on  previous  ivork  of  this  nature. 
I  might  add  that  the  use  of  steel  forms  on  my  tcort 
has  made  a  saving  of  50%  over  uvod  forms." 

Mr.  Curtis  is  enthusiastic  about  Blawforms  because  they  prove 
their  practical  value  and  saving  at  every  turn.  Blaw-Knox  Form 
Engineers  will  develop  forms  for  you  and  prove  their  savings  con- 
clusively. 

There  IM  no  Job  too  big  or  too  complicated  for 
BlawformM  to  handle.  Write  for  our  cata- 
log illuttrating  the  work  Blawformt  have  done. 


Blaw-Knox  Products 

Sectional  Steel  Buildings — Clamshell  Buckets — Fabricated 
Steel  Specialties — I'ressed,  Riveted  and  Welded  Plate 
Work — Steel  Forms  for  Concrete  Constr'ftion — Trans- 
mission Towers  and  Poles — Water  Coolcc"  quipment  for 
Hi^h    Temperature    Furnaces — Sheldon  jnanical    Gas 

Producers  —  Mowry  Dolomite  Gun  —  F<oad  Builder's 
Fvquipmenf. 

KNOX 

'f^O  M  DA  Kl  V    ^PwYork-Chicago-DGtroit-Baltimore 
V^  ^^  I'l  I     AaI^     I       Birmingham  San  Francisco  London.  Eng. 
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As  a  result  of  the  better  service  it  gave  their  luston. 
Pawling  &  Harnischfeger  Company  adopted  Hex  Chain 
as  standard  on  all  thirteen  sizes  of  P.  &  H,  ditchers. 


Concrete  mixers 
equipped  with  Rex 
Chain  cut!  be  de- 
pended upct  for 
smooth  operation 
and  long  life. 


t  bag  elevator  built  uith  Rex 
Chain  greatly  reduces  handlins;  costs  on  this 
building  project.  There  are  many  ways  in 
which  Rex  Chain  can  save  on  building  costs. 
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See  That  Your  Machines  Have 

REX  CHAIN- 

It  Runs  Smoother,  Lasts  Longer 

One  of  the  many  savings  effected  for  you  by 
construction  machinery  builders  equipping 
with  Rex  Chain  is  a  maximum  protection 
against  breakdowns  and  delays. 

Rex  Chain  is  built  to  stand  the  wear  and  tear 
of  continuous,  heavy  duty  service.  More  than 
a  dozen  shop  tests  and  inspections  assure 
uniform  strength  in  every  link.  It  holds  its 
pitch  a  long  time. 

Whether  used  on  concrete  mixers  and  pavers, 
road  graders,  ditchers,  rock  crushers,  steam 
shovels,  conveyors,  cranes,  wagon  loaders  or 
other  construction  machinery  Rex  Chain 
makes  for  steady,  economical  working. 

Rex  Chain  should  be  on  the  machines  you  buy. 
You  can  tell  it  by  the  word  Rex  or  trade 

mark o cast  into  each  link.  Make 

it  a  point,  also,  to  use  Rex  Chain  for  all  repairs 
and  replacements.  There  is  a  size  and  type 
to  fit  every  transmission  and  conveyor  need. 

CHAIN  BELT  COMPANY,  MILWAUKEE 

Branch  Offices  and  Representatives  in  Principal 
Cities   i 71   the  United  States  and  Abroad 


Rex  Sprockets,  Rex  Conveyors,  Rex  Concrete 
Mixers  and  Pavers,  Rex  Traveling  Water  Screens 


t 
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There  Is 
for 


Offices  in  New  York, 
Chicago,  Cleveland, 
Los  Angeles,  Seattle. 


DAY-in-and-day-out  dependability  is  a  motor 
quality  that  can  neither  be  counterfeited 
nor  acceptably  supplanted.    There  are  no 
degrees — a  motor  either  has  it  or  has  not 

Motor  achievement  can  go  no  higher  than  in- 
suring its  presence,  and  for  its  absence  there 
can  be  no  lasting  compensation. 

Neither  cheapness  of  first  cost,  flash  of  appear- 
ance nor  superficial  sales  arguments  can  be  a 
reasonable  temptation  against  the  dominating 
dependability  built  into  Wisconsin  Motors. 

Their  consistency  knows  no  substitute. 
WISCONSIN  MOTOR  MFG.  CO. 

MILWAUKEE  WISCONSIN 


II 


tsconsii 


Consistent 
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North  Carolina  Roads  Are 
MULTIFOOTE  Roads 


North  Carolina — that  old  North  State  of 
the  South — is  building  hard  roads.  The 
sort  of  hard  roads  that  typify  the  pro- 
gressive spirit  of  the  State. 

Actual  construction  was  started  under  a 
$50,000,000  bond  issue  in  1921;  to  this 
has  been  added  federal  aid  money  and 
local  funds  from  cities  and  counties. 

And  North  Carolina  contractors  know 
how  to  build  good  enduring  roads — they 
know  the  value  of  up  to  date  equipment 
in  road  construction  and  they  know  that 
only  by  good  work  and  fast  work  can 
their  business  be  built  up  and  profits 
returned. 

That's  the  reason  why  they  are  using 
MultiFoote  pavers  on  nearly  every  job 
in  the  State  this  spring. 

Get  in  touch  with  our  nearest  agent — let 
him  show  you  why  MultiFootes  are  so 
much  in  demand  and  why  65'  ■  of  all  our 
sales  are  repeat  orders. 

GENERAL  AGENTS 
Fool«  Concrete  Machinery  Co.,  1241  Michlfan  Ave.,  Chicago,  III. 
Edward   R.   Bacon  Co.,  SI    Minna  St.,  San   Franciaco,  Cal. 
E.  J.  McHarx  &  Co.,  3  Crandall  St.,  BinKhamlon,  N.  Y. 
Wllcoa  Broa.,  Inc..  152  Weat  42nd  St.,  New  York,  N.  Y. 
Burton  Franklin,  Volunteer  Bld(.,  Chattanooga.  Tenn. 
Made  br  Foote  Co.,  Inc.,  Nunda,  N.  Y. 


Thirty-five 


Thirty-five  of  the  forty-one  modem  full-length  traction  tread 
pavers  that  started  off  the  paving  season  in  North  Carolina 
this  spring  are  MULTIFOOTE  Pavers.     Their  owners  are: 

Number  Si/c  Boueht 

Owned  their  firat 

Robert  C.  Lasaiter  &  Co 6 

Wcit  Conatruction  Co... 

Elliott-Sholes  Company 

Murray  Conatruction  Co 

Will.«J.Wilco«    Co 

Lampton  &  Burka 

Atlantic  Bilulithic  Co. 

F    J    McGuitc  «c  Co... 

Fiake-Carter  Conatruction  Co 

Hedrick  Construction  Co. 

Pitt  County 

Elliott  Si  Sona  «t  R.  E.  Bo((a_ 

Pillman  Conatnjction  Co...*. 

John  N.  Bohannon.... 

Rrdman  Construction  Co 

Speed-Parker.  Inc 

R    M.  Hudson  Co. 

Magedorn  C4>nstniction  Co.™ 

Grorgr  R.  Martin 

A.l.vilU-  Pavinn  Co.. 

.Soulhrm  Dray  Company 

D    J    n.ook.hire  «i   Co 

Wilson  ror>alrurlion  Co 

r.mphell    f  onl.scl.n,    Co 


27E  \  21 
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For  Every  Building  Requirement 


KNO-BURN 


AN  economical  fiat,  small  diamond 
''*■  meshed  lath  for  interior  plaster- 
ing stucco,  ratproofing  and  fire  stop- 
ping. Requires  a  minimum  amount 
of  plaster,  very  rigid,  yet  easily  cut, 
shaped  and  plastered.  24,  25,  26,  27 
gauges — Sheets  24  x  96  in.  Furnished 
painted,  cut  from  Galv.  Sheet,  Pure 
Iron   and   Copper   Bearing. 


CORRUGATED 


C  ELF-FURRING.  Especially  rec- 
ommended  for  stucco.  Furnished 
in  either  the  KNO-BURN  or  EUREKA 
types  of  mesh  and  in  the  same  weights 
gauges   and   finishes. 


FREE 


SAMPLES 

CATALOGS 

SPECIFICATIONS 


Dealers   Everywhere 
Prompt   Deliveries 


ECONO 
Expanded  Metal 


^^lUfOKCX^^ 


A  MESHED  reinforcing  for  all 
types  of  concrete  work.  Saves 
time  and  labor  of  tying  and  placing 
bars.  Large  flat  sheets  in  various 
gauges  and  sizes  of  mesh,  ranging 
from  5^  in.  x  VA  in.  to  5;4  i"-  ^  12  in. 

(small  meshes  mostly  used  for  ma- 
chine guards,  open  partitions,  etc.) 


LONGSPAN 


C  ELF-FURRING  lath  for  partition 
work,  ceilings,  etc.  U-ribs  ^  in. 
high  are  easily  spliced.  Rigid,  ships 
well.  Sheets  2  ft.  x  8  ft.  24,  26,  28 
gauges. 


EUREKA 


pI.AT  lath.  Especially  indicated 
for  2  in.  Solid  Partitions,  Orna- 
mental Plastering  and  wherever  as 
small  a  meshed  lath  as  KNO-BURN 
is  not  required.  24  and  26  ga.  Sheets 
(respectively)  22  in.  and  21  in.  x  96  in. 
Painted,  Cut  from  Galv.  Sheet,  Pure 
Iron  and  Copper  Bearing. 


T-RIB  CHANELATH 


T  T  SED  with  equal  satisfaction  either 
^■^  as  a  self-furring  plastering  lath 
or  as  a  combined  form  and  reinforc- 
ing for  concrete.  Especially  indicated 
for  roofs,  partitions.  T-ribs  7j  in.  high. 
24,  26,  28  gauges.  Sheets  4  in.  to  48 
in.  wide.     Lengths  3  to  12  ft. 


METAL  CO. 

CHICAGO,  ILLINOIS 


II 

!i!Hiii 
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Insley  Equipment  for 

Concrete  Distribution 


THE  Flexibility  of  Concrete  Placing  Equipment  is  an 
important  factor  in  the  efficient  distribution  of  Con- 
crete. By  a  glance  at  the  illustration  below  the  Flexibil- 
ity of  The  Insley  Steel  Tower,  Quick  Shift,  Counter- 
weight Chute  Plant  is  at  once  apparent. 

The  Boom  Supported  Chute  and  Counterweight 
Chute  make  it  possible  to  move  from  one  pouring  position 
to  another  with  minimum  effort,  and  the  Quick  Shift  fea- 
ture makes  it  possible  to  save  much  time  when  vertical 
shifts  have  to  be  made  as  the  work  progresses  in  height. 

These  Time  and  Labor  Saving  features  make  this  the 
ideal  Concrete  Placing  Equipment  for  the  up-to-date 
Contractor.  Our  Engineers  are  at  your  service  and  will 
^eerfuUy  help  you  work  out  your  Equipment  Problems. 

Insley  Manufacturing  Co. 

Engineers  and  Manufacturers 
INDIANAPOLIS 


CONCRETE    PLACING    EQUIPMENT 

INDUSTRIAL    CARS  —  DUMP    BUCKETS 

STEEL  DERRICKS 


^psiiifiai 
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Lackawanna  Steel  Sheet  Piling 

A  cellular  or  pocket  type  cofferdam  used 
successfully  in  the  Niagara  River 

The  cells  or  pockets  of  this  cofferdam  vary  in  size,  the  smallest 
being  1  5  ft.  in  width  and  the  largest  23  ft.  depending  upon  the 
depth  of  the  water. 

The  steel  sheet  piling  was  assembled  around  timber  templates 
conforming  with  the  inner  dimensions  of  the  pockets  by  means  of 
a  derrick  mounted  on  a  scow.  After  the  closure  was  made,  each 
pile  was  driven  to  refusal.  Concrete  was  deposited  under  water  in 
the  cells  to  a  depth  of  about  2  ft.  after  the  rock  was  thoroughly 
cleaned.     The  pockets  were  then  filled  with  river  sand  and  gravel. 


CANAL  WALL  El.563.0-.    TOP  OF  PILINS  £1565.0-;.   LACKAWANNA  14  »f'ARCHED-WEB  STEEL  SHEET  PILING^, 


SECTION 


^  ^  /Ir  ^  ^  ^  ^      & ^ ^^ 
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No  trouble  was  experienced  in  anwatering  this  area  and  no  movement  of  the 
pockets  was  discernible. 

The  rock  excavation  within  tht^  .offerdam  was  made  to  grade.  The  guide  walls 
and  gate  piers  were  also  built  inside  of  this  structure. 

This  design  is  especially  desirable  where,  owing  to  the  character  of  the  underlying 
material,  the  gravity  type  of  cofferdam  is  necessary.  All  interior  bracing  is  also 
eliminated,  which  otherwise  would  impede  the  construction  work. 

For  further  reference  to  this  development  see  article  in  the  Engineering  News- 
Record  of  April  27,  1922,  by  the  engineers  of  the  Power  Company  and  our  ad 
of  June  22,   1922. 

If  you  contemplate  the  use  of  steel  sheet  piling  in  your  next  job,  let  our  Engineers 
help  you  analyze  your  work.     Their  advice  is  free. 

NIAGARA  FALLS  POWER  COMPANY 

JOHN  L.  HARPER.  Chief  Engineer  J.  A.  SHEPARD,  /isst.  Engineer 


O.  D.  DALES.  Construction  Engineer 


N.  A.  GIBSON,  Hydraulic  Engineer 


|otlMmww>o  5itccl  fempfliy 


General  Sales  O0icc«  and   Workd:  Latica 


N.   Y. 


BUFFALO         BOSTON         CHICAGO        CINCINNATI         CLEVELAND         DETROIT 
NEW  YORK        PHILADELPHIA         ST.  LOUIS        SAN  FRANCISCO 

Ucenteet  for  the  manufacture  of  Lackawanna  Steel  Sheet  Piling: 

For  Crenl  Briuin  *nd  Btiti.h  Tolonln  in  tht  Eaalfrn  HMni.ph.w,  CarfFWllron  Co  .  Lid.,  MiddtpuhrrMiiih  EngUnd.  For  Fr.ncc. 
luly  Sp«in  French  folonir.  and  l"rolr'inT»le«.  ll«li«o  Colonic*  •nd  SpaniaK  Colonira  in  the  Eaitem  Hcnu«ph*re.  Cie  dn  For»e«  d 
Acitnr^-^  U  M>rinc  tt  d'Homecourl.  P«ri>.  I  r.nrr 

Sole   E»porler   for  Other  Counlrici;   CONSOLIDATED  STEEL  CORPORATION,  25  Broadway.  New  Yoric 

-^        <b ^ ^        ^^     ^        "& ^ <S> ^^ 
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Greater  ^ancfe 


"HEY    THERE!     PULL    THAT    TRUCK 
AHEAD  !  "  shouted  the  shovel  runner. 

"That  fellow  must  think  this  is  an  ordinary 
shovel,"  said  he  to  the  fireman  as  the  driver 
pulled  up  to  safety.  "He  tried  to  get  so  close 
for  a  load  that  another  foot  and  he'd  be  down 
in  here  with  us.     Well,  he's  all  set.     Let's  go!" 

And  he  did  go.  In  double  quick  time  the 
truck  was  loaded.  Another  took  its  place.  Each 
truck  stood  well  away  and  the  Thew  reached  it 
with  perfect  ease,  putting  every  dipperful  up  and 
out  with  no  lost  motion. 


That's  the  advantage  of  the  %  yard  Thew. 
It  is  designed  and  built  for  the  standard  19'  6" 
boom.  This  gives  it  the  ability  to  load  ahead 
for  which  it  is  famous. 

Of  course  extraordinary  range  isn't  always 
needed  but  it's  never  a  disadvantage.  With  the 
shovel  down  in  a  hole  and  the  trucks  on  the 
bank,  a  good  long  reach  sure  comes  in  handy. 

Contractors  who  know  that  greater  shovel 
range  means  increased  shovel  efficiency  and  larger 
actual  profits  have  enjoyed  reading  Bulletin  111. 
Write  for  YOUR  copy. 


The  Thew  Shovel  Company,  Lorain,  O. 


ii^^> 


Ofiew 

iPower  Shoveb 
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BUCYRUS 

B    BULIi 


n  NEW  y4-ynRD  shovel 


This  is  the  machine  you  have  been  looking 
for.  A  Shovel  built  for  the  Shovelman.  In 
designing  this  machine  no  detail  has  been  too 
small  to  neglect  which  would  make  it  easier  to 
operate  and  more  convenient  for  the  operator. 


B  y  C  Y 


s 


rESTABLlSHFD  1  RAILROAD  TYPE  AND  REVOLVING  SHOVELS 
IN    1880        I  OFALL  SIZES- DPACLINE  EXCAVATORS -TRENCH 
EXCAVATORS-DIPPER.HYDRAULIC  AND  PLACER 


DREDGES.  SPREADER  PLOWS.  WRECKING  CRANES.  ETC 


BUCVRUS  COMPAMV,  SOUTH  MILWAUKEE.  WIS. 

MEW   YORK        CHICAGO        IJIRMINGHAM        SAN   FRANCISCO        PORTLAND        DKNVBR 
•133 


Powerful,  strong,  fast,  snappy,  and    ^^ 
yet  light.     Thoroughly  tested  by 
months  of  operation,  under  the 
severest  of  conditions,  before 
being  put  on  the  market.      ^^ 

Clip  this  Coupon  ^  O  O 

and  Mail  to      ^  S  c^ 

Nearest  ^'^     <i^  v 


A 


^    4"  ■^ 
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Model  C-20,  Chain-and-Bucket  type,  has 
cutting  luidths  of  40  in.,  44  in.  and  52  in. — 
digs  any  depth  to  20  //. 


You  can  get  the  dirt  back  in  a 
hurry  with  the  Buckeye  Back- 
Filler — at  the  rate  of  100  to  125 
cubic  yards  an  hour. 

Made  small  enough  for  working 
in  streets  and  cramped  places,  this 
new  Buckeye  Back-Filler  meets  a 
long  felt  need.  It  is  built  with 
power-swinging  boom  like  the 
larger  Buckeye  Back-Filler  and 
possesses  that  same  dependability 
characteristic  of  all  Buckeye  equip- 
ment.     Ask    for    circular. 


Immediate  Shipment 


Aside  from  low  operating  cost,  contractors 
often  mention  other  reasons  why  they  like 
their  Buckeyes  so  well. 

Take  the  East  Side  Realty  Co.  of  Ashta- 
bula, Ohio,  for  example.  A  feature  of  the 
Buckeye  that  particularly  pleases  them  in 
their  work  is  its  convenience  in  moving 
from  one  location  to  another  "and  the  set- 
ting in  position  more  rapidly  than  we  have 
observed  in  any  other  machine." 

We  shall  be  glad  to  send  you  proof  of 
Buckeye  advantages.  Why  not  avail  your- 
self of  the  profits  possible  with  this  low 
cost  ditcher? 

The  Buckeye  Traction  Ditcher  Co. 

Manufacturers  of  Trench  Excavators  (both 
JVheel  and  Chain-and-Bucket  Types),  Con- 
crete Breakers,  Pipe-Line  Trench  Excavat- 
ors, Tile  and  Open  Ditchers,  Back-Fillers, 
Pipe-Screiiing  Machines,  Curb  Diggers  and 
Clay  Diggers. 

Findlay,  Ohio 

BRANCH   SALES    OFFICES: 
New  York  Chicago 

San  Franoisio  Los  Angeles 

Tulsa.  Okla.  Norfolk.  Va. 

Miami,  Fla.  Mason  City.  la. 

Chatham.  Ont.  Salt  LakeCity 
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What  an  opportunity  for  rust ! 


Steel — tons  of  it — air  and  mois- 
ture— here  are  all  the  necessary  in- 
gredients. It  would  not  take  l«ng 
for  corrosion  to  put  one  or  all  of 
these  derricks  out  of  service  if  they 
were  not  properly  protected.  But 
the  rusting  of  steel  can  be  prevented 
by  careful  painting  with  red-lead.  It 
is  the  standard  paint  for  protecting 
structural  metal. 

Dutch  Boy  Red-Lead  is  a  pure 
red-lead  that  sticks  tight  to  clean 
metal  surfaces  and  keeps  out  mois- 
ture and  harmful  gases.  It  is  par- 
ticularly essential  wherever  there  are 
framing  connections,  joined  surfaces 
and  rivet  heads — spots  that  arc  con- 
cealed after  erection. 


Dutch  Boy  Red-Lead  is  an  eco- 
nomical paint  because  of  its  great 
spreading  power.  It  gives  a  uniform 
coating  that  is  tough  and  clastic 
under  all  weather  conditions. 

As  it  is  so  fine  and  highly  oxidized, 
we  are  able  to  supply  Dutch  Boy 
Red-Lead  in  both  paste  form  and 
as  a  liquid.  For  application  next  to 
the  surface  the  straight  red-lead  is 
used.  In  the  liquid  form  it  can  be 
obtained  tinted  to  light  and  dark 
brown,  light  and  dark  green  and 
black. 

Use  Dutch  Boy  Red-Lead  and 
don't  give  rust  an  opportunity  to 
weaken  vour  steel  work. 


/lit   j'lr   I'ninling   Helps   A'o.   5. 


NATIONAL  LEAD  COMPANY 


New   '>'ork                           Boston 

Chicago 

San  Francitco 

Cleveland                            Buffalo 

Cincinnati 

St.  Louii 

JOHN  T.   I.F.W  ■>  &   nKO<<.   CO..   PhlladrlphlA 

NATION, VI,  Lntn  « 

oil.  CO..   niObarcb 

Dutch  Boy  Red -Lead 
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'^^fF'-^t^.s^^ 


W4.-!i! " 


Intake  for  the  Roilin  Clnmiml  Company,  Charleston,  H'est  Virgittia 
The  Foundation  Company,  General  Contractors 


►TpHB  Foundation  Company  has  had  extensive 
-^  experience  in  building  Water-works,  Filtration 
Plants,  Sewage  Disposal  Systems  and  Pipe  Lines, 
and  is  especially  qualified  to  undertake  engineering 
construction  demanding  extraordinary  skill,  un- 
usual plant  or  rigid  economy.  The  nearest  district 
ofl&ce  will  gladly,  co-operate  with  you. 


THE  FOUNDATION  COMPANY 


CITY  OF  NEW  YORK 


Industrial  Plmits 

Office  Buildings 

Warehouses 

Railroads  and  Terminals 

Foundations  aJtd   Underpinning 

Filtration  and  Sewage  Plants 


ATLANTA 
NEW  ORLEANS 
CHICAGO 
PITTSBURGH 
DETROIT 


SAN    FRANCISCO 
LOS  ANGELES 
PHOENIX 
PORTLAND,   ORE. 
MONTREAL,  CANADA 


LONDON,    ENGLAND 
PARIS,    FRANCE 
LIMA,  PERU 
HAVANA,   CUBA 
TAMPICO,    MEXICO 


Ilydro-Electric  Developmei 

Pouer  Houses 

Hiff/itcai/s 

irtr  and  Harbor  Developn 

Bridges  and  Bridge  Pien 

^fine  Sha/ts  and  Tunnek 


BUILDERS  OF  SUPERSTRUCTURES  as  well  AS  SUBSTRUCTURES 


/I 
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Use  Hi 
Portable 


"PAVING    BREAKERS**    and   I-R    PORTABLE    COMPRESSORS 

enlarging'  manhole. 


COMPRESSED-AIR  operating  machinery  is  be- 
ing used  to  a  greater  extent  every  day  for  cutting 
asphalt,  breaking  out  concrete,  drilling  rock,  sand-blast- 
ing, paint  spraying,  etc.  It  does  the  work  rapidly  and 
economically,  is  comfortable  to  operate  and  sturdy. 

""QAVING  BREAKER"'— a  light  compressed-air 
X^operated  one  man  machine  for  cutting  asphalt, 
breaking  up  concrete  roads  and  foundations  and  gen- 
eral demolition  work.  The  compressed-air  method 
docs  the  work  in  1/4  the  time  at  1/3  the  cost  of  hand 
methods. 

<<  TACKHAMER"— an  automatically  rotated  ham- 
^  mer  type  rock  drill,  hand  held  or  mounted  and 
used  in  all  kinds  of  general  rock  drilling  work.  It  is 
operated  by  one  man  and  is  nov^  the  standard  drill  for 
road  and  contract  work. 

PORTABLE  COMPRESSORS  — complete  air 
compressor  plant  consisting  of:  air  compressor, 
gasoline  engine  or  electric  motor,  radiator  and  CDoling 
system,  air  receiver,  etc.,  all  mounted  on  a  substantial 
all-steel  truck  with  steel  wheels  and  axles. 


Bulletin  No.  4051 — Paving  Breakers 

Bulletin  No.  4046 — "Jackhamers" 

Bulletin    No.    3315 — Portable    Compressors 


INGERSOLL-RAND  COMPANY,  11  Broadway,  New  York 


Iii^er^oll-Rand 
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RediLOod  tanks  at  the  Ana- 
conda Copper  Mining  Com- 
pany plant  used  for  leaching 
copper.  Uninjured  by  con- 
stant contact  with  caustic 
solutions. 


Uninjured  by  constant  contact 
with  caustic  solutions 


% 


1EACHING  copper  ore  is  only  one 
J  of  the  departments  of  engineer- 
ing in  which  Redwood  has  proved  its 
special  fitness  as  material  for  tank? 
that  must  stand  up  under  the  most 
severe  service  conditions. 

In  tanning  factories  and  textile  mills, 
for  the  hot  solutions  of  acids  and  alka- 
lies used  in  soap  making,  in  milk  con- 
densaries  and  cheese  factories,  for 
holding  hot  and  cold  water,  or  solu- 
tions for  a  wide  range  of  uses  in 
chemical  engineering.  Redwood  has 
proved  its  endurance  in  hundreds  of 
instances.  East  and  West,  North  and 
South,  Redwood  has  won  preference. 


A  natural,  odorless  preservative  per- 
meates Redwood  fibre  during  the 
growth  of  the  tree  and  protects  it 
against  all  forms  of  fungus  growth, 
boring  worms  and  insects,  and  against 
the  destructive  action  of  moisture, 
acids  and  alkalies. 

Properly  seasoned.  Redwood  will  not 
warp,  swell  or  shrink  and  can  be  sup- 
plied free  from  defects  in  any  neces- 
sary dimensions.  Redwood  tanks  stay 
tight  and  last  for  years. 

For  all  purposes  where  exposure  to 
moisture,  weather,  acids  or  alkalies  is 
a  continuing  condition  Redwood  ex- 
cels in  endurance. 


In  every  industrial  center 
are  established  tank  manu- 
facturers prepared  to  give 
immediate  prices  and  service 
in  the  erection  of  Redviood 
tanks. 


The  various  engineering  uses  for  Redwood  are  illustrated 
and  fully  described  on  our  pages  in  the  si.xth  annual  edition 
of  the  Chemical  Engineering  Catalog  and  in  the  Eighth 
Annual  Edition  of  Sweet's  Engineering  Catalog.  IVrite 
our  Chicago  or  New  York  office  for  copies  of  our  "Con- 
struction Digest"  and  our  "Engineering  Digest." 


The  Pacific  Lumber  Co.  of  Illinois 

Chicagro  New  York 

3077   McCormick   Bldff.  828  Rector  St.  Bide. 

Export  Coi 
40  Rector  St..  New  York 


Our  extensive  re-manufacturing  operations  provide 
a  large  supply  of  short,  knot-free  Redwood  1  in., 
V/i  in-i  ^yi  in.  and  2  in.  thick  and  3  in.  to  6  in. 
wide.  For  trays,  stock  boxes,  tool  boxes,  small  vats 
and  wood  specialties,  this  high-grade  Redwood  is 
ideal.  Our  prices  are  decidedly  attractive.  Full 
particulars  furnished  on  request. 


The  Pacific  Lumber   Co. 

San  Francisco  ,I^*„fj'^'^'?'« 

311  California  St.        Central  Bids..  6th  and  Mai 


F.  THANE  &  CO. 
311  California  St., 


San  Francisco 


Q5p  Pacific  Lumber  Ca 


The   Larnest  Mann  farm rers  and  Dislribiilors  of  Califomia  Redieood 


June  29,  1922 


Market— E  NGINEERING     XEWS-RECOR  D— Place 


35 


OF)  I^ARGE  WATER  VALVES 


PAYNE  DEAN  LIMITED 


STAMFORD.        CONN. 

PITTSBURGH.  NEW  YORK. 


CHICAGO. 
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Makers  of  tlie  Largen  Sluice 


■inJ  Gate  Valves  in  America. 


Coffin  products  predominate 
on  big  work  —  witness  this 
Gate  Chamber  in  one  of  the 
Catskill  Aqueduct  Shafts. 
We  built  four  of  the  six  big 
valves  here  shown  for  the 
N.  Y.  Board  of  Water  Supply. 


Check  Valves 
Flap  Valves 
Foot  Valves 
Sewer  Gates 


Office  and  Works:   Neponset,  Suburb  of 


,  Sluice  Gates 
Gate  Valves 
Butterfly  Valves 
Fire  Hydrants 


REPRESENTATIVES : 
New  York  City:  C.  W.  Bergen  &  Co.,  50  Church  St.  Philadelphia,  Pa.:  DeHuff  &  Hopkins.  Morris  Building 

Cleveland,   Ohio:  Tomlinson  Steam  Specialty  Co..  1S97  St.  Clair  Ave.  San  Francisco,  Cal.:    Theo  F.  Dredge,   Monadnock  Building 

Chicago,  Hi.:  Whitney  &  Ford,  4325  Cottage  Grove  Ave.  Toronto,  Ont.,  The  Arthur  S.  Leitch  Co..  Ltd.,  1001  Kent  Building 
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Look  at  it  from  a  Revenue  Viewpoint! 

GOLDEN-ANDERSON 


Automatic  Cushioned  Controlling  Altitude  Val 


T^(WJ         "Hosts  of  References" 

Valves    cushioned    at    all    times    by 
air  and  water 


ver 

Save  the  water  that  you  spend  good  money  to 
store  and  to  pump,  and  that  you  depend  upon 
to  bring  the  revenue  to  your  system.  Meter 
your  lines,  by  all  means — but  check  the  overflow 
that  wastes  water  before  it  turns  the  meter  dials. 

GOLDEN-ANDERSON  Automatic  Cushioned 
Controlling  Altitude  Valves  automaticallv  main- 
tain Uniform  Stage  of  Water  in  Tank",  Reser- 
voir, or  Standpipes.  They  do  away  with  the 
annoyances  of  Freezing  and  Float  Fixtures  in- 
side or  outside  of  Tanks. 

"Three  Ways  of  Closing  These  Valves." 

1st  .\utoma(ionll.v,  b.v  Wator. 
•ini  B.V   Eleotriclty.   if  Desired. 
3rd. By  Hand. 


May  aJso  be  arranred  to  automatically  close  when  a 
breali  occurs  in  the  mains.     Wlien  necessarj-  they  may 
"work    both    ways"    on    a 


No  water  hammer  or  bursting  mains 

"Made  with  'stop  starter*  attachment  for  Centrifugal  pumps" 


Golden- Anderson 

Cushioned  Electric 

Water  Service  Valves 

.No  waste  uf  current  as  it  is 
only  on  solenoid  a  few  sec- 
onds on  either  opening  or 
closing  of  valve. 
.May  be  closed  and  opened 
from  remote  points  electri- 
cally ;  also  hand  operated. 
Air  and  water  cushioned 
No  metal  -  to  -  metal  seats. 
\'irtuall\    indestructible. 

Sizes  to  30  in. 


Golden- Anderson 

Automatic   Cushioned 

Water  Regulating  Valves 

for  high  or  low  pressure  service 
arc  a  neeessity  for  modern  water- 
works and   railroads. 

Positive  in  action  and  perfectly  cush- 
ioned both  in  opening  and  closing. 


When  fitted  with  electrical  attachment 
valve  can  be  instantly  opened  to  full 
arta  from  any  number  of  distant  point- 
thuH     tn*turingr     full     pressure     in    cisc     .-f 


Golden- 
Anderson 

Patent    Automatic 

Double    Cushioned 

Check  VaJYe 


Aul'imallcallv  prM-ertt^ 
ri-v»«-^  flow  of  prewanrr. 
Perfectly  rufh  oni*"!  !<» 
pn-vent   shock    or   ham- 


(jQy)£N-AN0ERSONVSco. 
\  AUTOMATIC     DOUBLE 


S(t«s  lo  30  In. 

Aneir  or  r,loh» 


Golden- Ander.son 
Cushioned  Water  Relief  Valves 

Automaticnily     Relieve     Excess 

Pressure — 

Prevent   Stress,   Strain   and 

Bursting     Mains 

F,«ientials  of  a  durable  eco- 
nomic and  reliable  relief 
valve  are  firil-class  material 
and  workm.in»hlp.  correct 
mechanical  ronnrtirlion  and 
operation,  with  no  metal-to- 
mrtal  seat"  and  perfect  air 
and  water  cuthinning  to 
avoid  shock  or  hammer  on 
the  variou*  pre««urc».  all  of 
which  are  contained  in  the 
(rnldcn  -  Andernon  Patent 
Aufomalir  Cushlnned  Water 
Relief  Valve. 

.«=l»e.     n  30  In 


Golden-Anderson  Valve  Specialty  Co.,  1202  Fulton  Bldg.,  Pittsburgh,  Pa. 
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Coal  and  Ashes 
Handling  Simplified 

You  can  make  the  work  of  delivery  of 
coal  to  your  boilers  and  disposing  of  the 
ashes  one  of  the  easiest  tasks  in  your  power 
plant,  and  at  the  same  time  reduce  the  ex- 
pense to  a  minimum. 

Handle  them  with  Webster  Conveyors,  and 
combine  the  advantages  which  mechanical 
handling  affords  with  the  further  advan- 
tages accruing  through  the  general  service- 
ability and  low  cost  of  operation  and  main- 
tenance of  Webster  equipment. 

We  make  all  types  of  equipment  for  coal  and 
ashes  handling  from  the  highly  perfected  Perkins 
Pivoted  Bucket  Carrier  to  the  simplest  flight  or 
belt  conveyor.  Ask  for  one  of  our  engineers  to 
look  over  your  present  handling  methods. 


Tdctories-Tlff iiiA  and  Chicago  -  Sales  Offices  in  Principal  Qties 
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Some  of  the  Advantages 

of  the  Jeffrey  Standard 

Scraper  Conveyer 

Simplicity—Itdoes  not  consist  of  much 
machinery  and  does  not  require  much 
wood  or  steel  for  support. 

With  timber  supports  it  may  be  quickly 
installed  as  a  temporary  or  permanent 
equipment  in  power  house  extensions. 

Can  be  readily  inspected.  Consists  of 
no  complicated  parts  either  in  steel 
chains  or  its  Scrapers. 

Wide  range  of  service  from  one 
conveyer.  May  be  installed  on  the 
horizontal,  on  an  incline,  or  as  a 
combination  in  one  conveyer  of  both 
horizontal  and  incline  or  of  two  inclines, 
with  the  joining  connection  between 
the  horizontal  and  incline  or  the  two 
inclines  being  made  in  a  curve  of  large 
radius. 

Low  upkeep  and  ease  of  repair. 

Write  for  Catalog  No.  257 -H  on  Jeffrey 
Standard  Scraper  Conveyers. 

The  Jeffrey  Manufacturing  Co. 

923  Q9  North  Fourth  Strfrt.  f    .Inmb  j«,  Ohio 

JEFFREY 

%J  MATERIAL  HANDLING  MACHINERY 
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A  CONCERN  that  builds  heavy 
machinery  such  as  the  Jeffrey 
Manufacturing  Company  surely  is 
fully  informed  on  the  essentials  of  an 
industrial  locomotive.  They  know 
the  kind  of  handling  and  the  kind  of 
work  such  an  engine  is  up  against 
Naturally  they  turn  to  a  builder 
who  like  themselves,  have  the  experi- 
ence and  a  reputation  for  building 
machinery  that  stands  up  under 
such  conditions. 

Men  long  on  locomotive  design 
are  ready  to  serve  you  in  determin- 
ing yovir  requirements. 

VULCAN  IRON  WORKS 

Established    1849 

1737  Main  Street        Wilkes-Barre,  Pa. 


192-' 
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The  Volume  Factor 


The  LINDE  business,  which  is  the  largest  of  its  kind 
in  the  world,  has  been  built  upon  the  policy  of  sharing 
with  its  patrons  the  fruits  of  their  patronage. 

Every  contract  placed  with  LINDE  helps  to  secure  to 
oxygen  users  the  country  over  the  benefits  in  price  and 
service  accruing  from  greater  volume. 

The  eighty  LINDE  Plants  and  Warehouses  now  in 
operation  are  convincing  proof  of  the  soundness  of  this 
principle. 

A  LINDE  contract  is  an  insurance  policy — it  insures  a 
perfect  product  and  a  perfect  service  at  an  exceptionally 
favorable  price. 

No  oxygen  user,  large  or  small,  should  close  an  arrange- 
ment for  oxygen  supply  without  first  securing  1922  prices 
from  the  nearest  LINDE  District  Sales  Office. 

rNation-wide  chain  of  30  plants  and  50  warehouses'] 
THE  LINDE  AIR  PRODUCTS  COMPANY 

Carbide  and  Carbon  Building,  30  Elast  42nd  Street,  Ni  w  York 

Dmtrnll,  Mlltrwvkt, 


Dl(trict8alea  Offices  In  tt]e«(r  citli-.  ■  Atlmnln.  Bomten.  BuITmIo.  Chlc^tn,  CImlmnd,  D 
H,^  VorV.  PhlltdrlphiM,  Pilliburth,  Si.  Louit,  Stn  Frtncit     > 

THE   LARGEST   PRODUCER   OF   OXYGEN   I 


WORLD 
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Your  Source  for  Steel 

TT'IVE  great  plants  are  shipping  steel  every  day  throughout 
■*•  the  United.  States  and  Canada.  In  most  cases  the  steel  is 
loaded  and  on  its  way  within  a  few  hours  after  instructions  are 
received. 

On  direct  wires  comes  an  order  from  Nogales,  Arizona,  for 
tank  plates  to  go  to  a  mining  camp  in  Mexico.  A  manufacturer 
in  San  Diego  needs  some  cold  rolled  bars  of  a  certain  size.  A 
contractor  in  Kokomo  wires  for  some  reinforcing  bars  needed 
to  complete  a  penalty  contract.  From  Toronto  comes  a  call 
for  a  carload  of  flats.  These  from  the  countless  orders  of  a 
single  day. 

No  matter  where  you  are  located,  Ryerson  Steel-Service  can 
furnish  the  steel  you  need  at  once.  Call  on  the  plant  nearest 
you. 

Write  for  Ryerson  Journal  and  Stock 
List — the     k.ey     to     Immediate    Steel. 


Joseph  T.  Ryerson  &  Son 


CHICAGO            ST 

LOUIS             DETROIT            BUFFALO 

NEW  YORK 

BRANCH    OFFICES 

DENVER                          HOUSTON 

JERSEY  CITY 

MILWAUKEE 

MINNEAPOLIS                   NEWARK 

SAN    FRANCISCO 

RYERSON  STEEL- SERVICE 
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Mixing  Pleasure  and  Business 

OUARTERLY  meetings  of  the  American  Society  of 
Civil  Engineers,  in  different  sections  of  the  coun- 
try, were  prescribed  by  the  new  constitution  both  to 
distribute  geographically  the  public  activities  of  the 
society  and  to  provide  opportunity  for  more  general 
technical  discussion  than  the  old  monthly  meetings  at 
New  York  permitted.  The  first  quarterly  meeting  at 
Dayton  last  April  was  an  unquestioned  success.  At- 
tendance was  high  and  interest  intense.  The  meeting 
last  we€k  at  Portsmouth  while  planned  in  part  to  re- 
semble the  Dayton  meeting  turned  out  to  be  little  more 
than  the  usual  summer  convention,  that  is  a  pleasant 
rendezvous  for  a  comparatively  small  number  of  mem- 
bers sufficiently  provided  with  leisure  and  funds  to  take 
a  few  days  vacation  in  June.  That  an  effort  was  made 
to  furnish  forth  a  technical  menu  is  indicated  by  the 
number  and  variety  of  the  technical  papers  on  the 
program.  But  unfortunately  the  program  suffered 
from  these  two  virtues.  Conditions  of  weather  and 
architecture  made  the  meeting  hall  a  most  unpleasant 
place  and  the  papers  themselves,  all  excellent  presenta- 
tions, were  so  many  and  of  so  great  a  variety  as  to 
weary  the  hearer.  The  Dayton  meeting  was  of  pro- 
fessional interest  alone;  the  summer  convention  seeks  to 
combine  pleasure  and  technical  discussion.  It  may  be 
that  it  can  be  done,  but  those  trying  it  in  the  future 
should  consider  the  great  advantage  of  concentrating 
the  technical  program  on  a  single  and  live  subject. 

To  the  New  Secretary 

IF  THE  new  secretary  of  the  American  Society  of 
Civil  Engineers  has  at  his  command  a  fairy  god- 
mother ready  to  bestow  the  traditional  gift  he  will  do 
well  to  ask  for  temporary  deafness.  The  amenities  of 
his  new  position  require  that  he  listen  courteously  and 
attentively  to  the  hundreds  of  his  employers  who  will 
claim  his  private  ear.  From  Bingville  and  from  New 
York,  out  of  the  East  and  out  of  the  West,  progressive 
and  conservati%'e,  reactionary  and  anarchist  will  they 
come  to  him,  to  tell  him  ju.st  what  is  the  matter  with 
the  society  and  more  particularly  what  is  the  matter 
with  those  who  differ  from  them  on  srxicty  practices 
and  policies.  For  a  few  months  Professor  Dunlap  will 
be  the  mo-t  ta!ked-to  man  in  the  profession.  Judicious 
deafness  will  be  his  only  relief.  Thus  protected  he 
may  proceed  to  study  the  complications  of  his  new  office 
,      and  to  learn  his  new  job  unhampered  by  the  few  who 

{have  come  to  believe  that  their  own  ideas  and  private 
controversies  are  of  more  im/jortance  than,  or  at  least 
are  necessary  to,  the  good  of  the  society. 

Ca.st-Iron  Water  Pipe  Problems 

TUK  outlook  for  a  joint  revised  standard  specifica- 
tion for  cast-iron  pipe,  to  be  substituted  by  both 
the  American  and  the  New  England  Water  Works  As- 
sociation for  their  respective  spetificitions,  is  encourag- 


ing. The  great  need  seems  to  be  research  work  on  a 
chemical  specification  for  the  metal,  on  the  proper 
relation  between  bending  moment  and  flexure  in  test 
bars,  and  on  ensuring  a  better  pipe  coating  than  is  now 
generally  provided.  This  is  attested  by  the  paper  on 
"Tars  for  Pipe  Coating."  abstracted  in  our  issue  of 
June  1,  p.  913,  and  by  the  paper  and  committee  report 
on  cast-iron  pipe  abstracted  elsewhere  in  this  issue. 
Of  great  interest  and  importance  to  the  water-works 
engineer  and  superintendent  is  the  paper,  also  ab- 
stracted in  this  issue,  by  Prof.  Gillespie,  on  centrif- 
ugally  cast-iron  pipe.  The  evident  feeling  of  members 
of  the  pipe  specification  committees  of  both  the  Ameri- 
can and  New  England  Associations,  and  of  other  engi- 
neers and  water-works  men  as  well,  is  that  the 
centrifugal  process  may  go  far  towards  solving  the 
cast-iron  pipe  problem.  The  question  of  a  better  or 
more  uniformly  reliable  coating  will  remain,  whether 
sand-  or  centrifugally-cast  pipe  be  the  leading  material 
ten  or  twenty  years  hence.  The  foundiy  men  are  mak- 
ing a  further  contribution  of  funds  for  research  on  the 
chemical  and  physical  sides  of  cast-iron  pipe  and  are 
working  out  the  possibilities  of  the  promising  centrif- 
ugal process.  Who  will  provide  funds  for  the  much 
needed  investigation  of  pipe  coating? 

Rainfall  vs.  Judgment 

OBSERVED  fact,  scientific  deduction,  and  practical 
judgment  come  together  in  quite  remarkable  man- 
ner in  the  problem  of  bridges  and  floods  that  is  dis- 
cussed by  Ivan  E.  Houk  in  this  issue.  Many  years  of 
observation  since  the  deluge  against  which  Noah  pro- 
vided have  not  removed  the  subject  of  heavy  rainfalls 
from  the  realm  of  the  unknown  and  unexplored,  and 
the  engineer  will  probably  always  be  in  the  position  of 
taking  chances  when  he  undertakes  to  proportion  a 
bridge  waterway.  Mr.  Houk  expresses  this  clearly,  by 
indicating  that  it  is  hardly  possible  to  make  every 
bridge  opening  large  enough  to  carry  the  most  intense 
flood  flows  that  have  occurred  anywhere.  Scientific  de- 
duction warrants  the  transfer  of  experience,  in  a 
degree,  but  practical  judgment  usually  says  that  it 
does  not  pay  to  go  to  an  extreme  in  safety  provisions. 
The  record  of  every  spring,  particularly  of  a  wet  spring 
such  as  this  year's,  brings  an  unpleasant  surprise  in 
the  number  of  bridges  washed  out.  Nevertheless  the 
value  of  these  structures  is  so  minute  a  part  of  our 
total  bridge  investment  that  it  is  a  question  of  engi- 
neering calculation,  or  rather  trained  judgment, 
whether  the  loss  is  large  enough  to  warrant  the  great 
extra  expenditure  that  would  be  needed  if  all  bridges 
wore  built  to  survive  the  maximum  possible  flood.  How- 
ever, as  has  been  tilled  more  than  once  in  these  col- 
umns, there  is  a  val'ie  in  bridge  permanence  that  is  not 
measured  in  terms  "f  direct  physical  losses.  In  other 
words,  it  pays  to  l.nild  bridges  much  more  resistant 
than  a  mere  estimate  of  the  chances  of  washout  would 
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indicate.  If  we  must  take  chances  in  pitting  economy 
against  rainfall  possibilities,  it  is  better  to  favor  the 
side  of  safety,  which  is  somewhat  different  from  the 
general  trend  of  past  practice. 

Secure  Foundations 

TWO  kinds  of  bridge  failures  by  washout  come  to 
notice  in  the  continuous  record  of  such  failures: 
those  caused  by  exceptional  floods,  and  those  which  oc- 
cur during  ordinary  high  water.  The  latter  are  con- 
sidered by  the  public  to  be  due  to  engineering  error, 
and  justly  so,  since  an  adequate  foundation  would  have 
prevented  them;  and,  in  fact,  one  or  two  recent  failures 
of  this  type  reflect  quite  obviously  on  the  caliber  of  the 
engineering  applied  to  the  structures  in  question. 
Washouts  which  are  caused  by  exceptional  floods,  on  the 
other  hand,  are  usually  looked  upon  as  unpreventable, 
as  cases  in  which  man  has  lost  in  playing  against  na- 
ture's hidden  game.  But  from  a  broader  viewpoint 
even  these  washouts  must  be  charged  against  founda- 
tions rather  than  against  floods:  they  would  not  have 
occurred  if  thoroughly  resistant  foundations  had  been 
provided.  If,  then,  the  bridge  engineer  will  fix  his  aim 
on  making  his  foundations  secure  against  scour,  the 
matter  of  calculating  flood  volume  and  waterway  area 
reduces  to  secondary  importance,  and  the  hydraulic 
phenomena  merely  determine  the  backwater  but  do  not 
greatly  aff'ect  the  bridge.  We  believe  that  all  bridge 
planning  should  be  carried  out  on  this  basis.  Waterway 
areas  would  still  be  calculated,  but  not  primarily  for 
the  purpose  of  reducing  the  flow  velocity  below  the 
scour  limit.  The  flood  problem  in  bridge  design  would 
be  virtually  limited  to  that  kind  of  flood  failure — a  kind 
unfortunately  too  common — in  which  the  partly  sub- 
merged superstructure  is  torn  away  from  its  support 
by  reason  of  deficient  anchorage.  Model  bridge  specifi- 
cations still  ignore  the  necessity  of  providing  strong 
anchorage  of  bridge  superstructures  to  piers,  but  the 
importance  of  such  anchorage  is  a  timely  matter  for 
consideration. 

Borings  as  an  Insurance  Measure 

AS  A  MEASURE  of  insurance  against  construction 
.Zx  delays,  improper  design,  and,  in  extreme  cases, 
failure  of  the  finished  structure,  sub-surface  explora- 
tion by  drilling  has  not  received  the  wide  acceptance  by 
engineers  which  it  deserves.  This  applies  particularly 
to  large-scale  operations  where  millions  are  at  stake. 
In  planning  the  big  dams  and  the  deep  rock  tunnels  of 
New  York's  Catskill  aqueduct,  the  necessity  for  exten- 
sive preliminary  borings  became  established  as  a 
recognized  policy  of  the  engineering  department  and 
the  success  of  the  finished  project  attests  to  the  wisdom 
of  the  course  followed.  It  is  not  enough,  however, 
merely  to  make  borings.  There  must  be  an  intelligent 
interpretation  of  their  results  so  that  the  information 
gained  may  be  put  to  practical  use.  James  F.  Sanborn,  in 
his  article  on  p.  1024  of  the  last  issue,  draws  upon  a  wide 
experience  on  the  Catskill  work  and  elsewhere  in  pre- 
senting data  on  boring  methods  and  machines  and  an 
analysis  of  the  information  they  disclose.  There  are 
many  engineers  who  fail  to  realize  that  earth  and  rock 
samples  are  not  the  only  indications  of  sub-surface  con- 
ditions which  borings  yield.  An  important  and  oft- 
neglected  factor  is  the  jnatter  of  water  and  its  relation 
to  the  porosity  of  the  material  penetrated  by  the  drill. 
There  is  a  growing  tendency  to  attach  far  more  irr- 


portance  than  formerly  to  the  proper  collection  and 
permanent  storage  of  boring  records.  Boring  records 
should  be  permanently  preserved  and  made  available 
to  others  in  the  same  way  that  rainfall  and  run-off  data 
are  now  collected  and  recorded. 


Drawbridge  Wrecks  and  Steamers 

UNDER  modern  transportation  conditions  the  block- 
ing of  a  main  freight  highway,  as  occurred  last 
week  at  the  eastern  end  of  the  Lincoln  Highway 
through  the  destruction  of  a  drawbridge  by  a  steamer, 
is  probably  as  far-reaching  in  its  effects  as  the  inter- 
ruption of  a  main  railway  line.  We  say  probably,  be- 
cause study  of  road  traflSc  has  not  yet  gone  far  enough 
to  warrant  a  more  positive  statement;  better  informa- 
tion as  to  this  phase  of  the  Hackensack  River  bridge 
wreck  ought  to  develop  in  the  course  of  the  next  few 
weeks.  Even  now,  however,  the  gravity  of  the  accident 
is  sufficiently  apparent  that  the  question  will  be  asked 
whether  bridge  engineers  have  done  all  they  can  toward 
protecting  drawbridges  from  ships.  Fortunately  the 
facts  of  the  case  furnish  a  satisfactory  answer  to  two 
parts  of  this  question:  first,  whether  engineers  build 
their  bridges  sufficiently  robust,  and  second,  whether 
the  swingbridge  is  inherently  vulnerable  and  ought  to 
be  replaced  by  another  type. 

On  the  first  point,  the  Hackensack  River  bridge  was 
in  general  as  robust  in  its  detail  construction  as  a 
bridge  can  reasonably  be  made;  it  lacked  the  thin, 
relatively  fragile  bar  or  latticed  members  that  were 
responsible  for  the  extent  of  the  damage  in  some  prior 
wrecks  of  the  same  kind.  Eveii  a  much  heavier  and 
stockier  bridge  would  hardly  have  fared  much  better. 
There  is  nothing  in  the  present  accident,  therefore,  to 
indict  modern  swingbridge  practice. 

On  the  other  point  the  answer  is  supplied  by  com- 
parison with  another  drawbridge  collision  that  occurred 
quite  recently  within  half  a  dozen  miles  of  the  Hacken- 
sack crossing.  The  Newark  Bay  bascule  draw  of  the 
Central  R.R.  of  New  Jersey  was  struck  by  a  ship,  which 
rammed  the  side  of  the  track  span  or  supporting  girder 
on  which  the  bascule  rested,  bending  it  so  badly  as  to 
necessitate  replacement.  Less  damage  was  done  than 
in  last  week's  collision,  but  this  is  primarily  a  matter 
of  the  force  of  the  blow  struck  by  the  vessel.  The 
inherent  liability  to  injury  by  collision  seems  to  be 
about  the  same  for  either  type. 

Bridge  engineering  practice,  then,  is  in  no  way  shown 
at  fault  by  the  Hackensack  River  wreck.  It  is  hardly 
conceivable  that  every  bridge  can  be  built  so  as  to 
resist  the  impact  from  a  moving  mass  of  several  thou- 
sand tons  weight,  and  there  are  sure  to  be  other  draw- 
bridge wrecks  so  long  as  ships  run  into  bridges.  For 
this  reason  thought  should  be  given  to  protecting  draw- 
bridges more  effectively  than  is  now  done,  by  placing 
adequate  clusters  of  guard  piling,  at  the  ends  of  the 
pier  fenders,  which  ordinarily  are  quite  flimsy.  Dock 
and  ferry  practice  has  developed  methods  which  prove 
their  efliciency  daily,  and  which  could  be  applied  at 
moderate  cost  to  protecting  a  drawbridge.  This,  how- 
ever, is  as  far  as  the  constructing  engineer  can  go 
■toward  eliminating  these  unnecessary  bridge  accidents. 
The  safety  of  drawbridges  will  always  in  large  meas- 
ure rest  on  the  care  of  shipmasters,  and  justice  requires 
that  they  should  be  held  to  a  strict  accounting  for  their 
responsibility. 
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The  Pittsburg  Road  Tests 

THE  official  report  on  the  Pittsburg  (Cal.)  road  tests 
cannot  be  expected  until  after  the  field  work  has 
been  completed,  which  means  several  months  at  least. 
Meantime  highway  engineers  want  to  know  something 
of  the  progress  and  trend  of  observations  there.  With 
the  co-operation  of  engineers  in  charge  and  after  a 
study  of  the  work  at  Pittsburg,  a  member  of  Engineer- 
ing News-Record's  staff  prepared  the  article  appearing 
elsewhere  in  this  issue.  For  the  most  part  it  is  a  bare 
statement  of  facts  and  preliminary  findings  which  do 
not  warrant  definite  conclusions.  There  are,  however, 
certain  indications  from  the  test  which  should  be  worth 
while  to  record,  as  follows: 

By  thoroughly  pulverizing  and  compacting  the  sub- 
grade,  in  layers,  adobe  soil  can  be  made  practically  im- 
pervious to  moisture,  and  thus  treated  it  is  a  fairly 
good  material  on  which  to  lay  pavement.  If  swelling 
in  adobe  soil  can  thus  be  reduced  it  will  be  good  prac- 
tice in  constructing  highways  through  adobe  cuts  to 
carry  the  excavation  to  an  extra  depth  of  18  in.  or 
2  ft.  and  then  to  treat  the  material  the  same  as  in  fills. 
This  process  is  suggested  because  damage  to  pavement 
results  from  the  action  of  adobe  in!  both  cuts  and  fills. 

The  continuous  traffic  tests  have  given  another  op- 
portunity to  observe  the  durability  of  concrete.  Even 
after  carrying  more  than  3,000,000  tons  in  heavy  trucks 
there  was  practically  no  wear  of  the  pavement  surface ; 
paint  marks  before  traffic  began  were  plainly  visible. 

Where  there  was  anything  in  the  path  of  continuous 
traffic  to  cause  repeated  impact,  such  as  uneven  joints, 
serious  and  extensive  damage  resulted.  The  fact  that 
nearly  all  the  disintegration  on  the  test  road  began  at 
construction  joints  or  at  transverse  cracks  emphasizes 
the  need  of  designs  that  will  strengthen  these  most 
vulnerable  points,  reduce  impact  to  a  minimum.  In 
the  repair  of  the  test  road  various  types  of  special 
joints  were  put  in  where  new  concrete  was  poured  and 
comparative  results  on  these  joints  will  be  interesting, 
but  it  should  be  remembered  that  at  best  these  repairs 
are  patche.''  and  that  an  absolute  test  can  be  made  only 
where  such  joints  are  put  in  at  the  same  time  and 
under  the  same  conditions  as  the  pavement  itself. 

Not  only  the  construction  joints,  but  also  the  edges 
of  the  pavement,  appear  to  be  vulnerable  and  the  fre- 
quency with  which  cracks  and  breaks  start  at  the  edges 
warrants  special  attention.  Sections  wfth  thickened 
edges  which  would  have  inherently  the  best  protection 
against  failure  of  this  sort  have  made  a  very  favorable 
showing  as  to  relative  strength  and  durability  for  a 
given   thickness  of   slab. 

Motor-truck  traffic  was  applied  to  the  Pittsburg  test 
road  with  such  intensity  that  in  the  51-day  operating 
interval  between  Nov.  9.  1921,  and  .Ian.  28,  1922,  the 
total  duty  imposed  on  the  pavement  was  equivalent  to 
the  truck  duty  of  an  average  California  road  for  a 
period  of  25  to  40  years.  That  disintegration  of  failed 
sections  was  correspondingly  accelerated  is  not  sur- 
prising, particularly  since  proper  npairs  were  almost 
impo.^sible  under  the  conditions  of  the  test. 

On  the  whole  the  Pittsburg  tests  are  providing  data 
of  many  kinds  th.it  will  have  an  important,  bearing  on 
the  design  of  concrete  roads.  WhiJR  too  much  credit 
cannot  be  given  the  Columbia  Steel  Co.  for  its  initiative 
in  undertaking  the  test,  the  scope  and  importance  of  the 
research  have  passed  beyond  that  which  any  company 
alone  could  handle  succesafully.     It   is  fitting  that  the 
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U.  S.  Bureau  of  Public  Roads  and  the  California  High- 
way Commission  should  share  the  direction  and  financ- 
ing of  further  work  and  it  is  good  news  that  they  will 
continue  with  another  series  of  experiments  at  the 
same  site  when  the  present  tests  are  finished. 


Constructk)n's  Step  Forward 

IF  THE  promise  of  the  organizing  meeting  be  ful- 
filled the  construction  industry  took  a  great  step 
forward  last  week  when  the  American  Construction 
Council  was  organized  in  Washington.  There  have  been 
attempts  before  to  bring  a  number  of  branches  of  the 
construction  industry  together,  but  never  to  co-ordinate 
the  efforts  of  all  of  the  elements.  The  response  was 
remarkable.  All  elements  were  represented  at  Wash- 
ington and  all  voiced  appreciation  of  the  magnitude  of 
the  opportunity  and  faith  in  the  ability  of  the  leaders 
to  accomplish  the  desired  results. 

Regarding  the  prime  object  of  the  council  little 
needs  be  said.  It  is  so  important  that  its  necessity 
is  granted  by  all.  The  industry  must  establish  itself 
in  the  confidence  of  the  public.  It  may  work  for  its 
own  ends  but  those  ends  must  never  run  counter  to  the 
public's  interest.  In  other  words,  it  must  serve  itself 
by  constantly  rendering  better  service  to  the  people 
at  large. 

There  are  other  ends  in  view  that  are  not  so  apparent. 
The  new  council  should  make  the  industry  articulate. 
No  one  knows  today  what  the  construction  industry 
really  is.  The  statistics  have  never  been  gathered.  aIi 
elements  have  not  been  sought  out.  These  things  the 
new  council  will  do.  Before  the  industry  can  properly 
interpret  itself  to  the  bankers,  to  the  transportation 
interests,  to  other  industries,  to  the  public,  it  must 
interpret  itself  to  itself.  It  must  know  its  own  magni- 
tude and  its  own  importance  before  it  can  have  an 
adequate  conception  of  its  power,  of  its  influence  on 
the  community,  and  of  its  responsibilities. 

One  of  the  difficulties  which  will  be  met  is  that  the 
council  is  confronted  with  a  well  matured  industry. 
It  must  therefore  combat  self-satisfaction  and  conser- 
vatism. The  electrical  industry,  the  automobile  indus- 
try, and  the  motion  picture  industry  are  examples  of 
what  can  be  accomplished  with  industrial  youth.  Youth 
always  means  enthusiasm.  In  construction  we  have 
age — almost  old  age.  It  will  be  much  harder  to  gener- 
ate enthusiasm,  to  secure  the  virility  and  freshness 
of  viewpoint  which  an  industry  awakening  to  new  con- 
sciousness of  re.sponsibility  should  have. 

But  though  it  needs  enthusiasm  and  a  new  viewpoint, 
it  must,  because  it  is  dealing  with  long  entrenched  prac- 
tices, with  conservative  policies  and  conservative  men, 
carefully  avoid,  in  its  early  days,  controversial  subjects. 
There  are  many  rocks  on  which  it  could  instantly  go 
to  pieces.  If  it  will  choo.se  only  those  subjects  on  which 
it  is  apparent  that  agreement  can  be  reached,  then, 
when  all  of  the  elements  have  learned  to  work  together 
and  to  have  confidence  in  each  other,  it  will  be  soon 
enough  to  take  up  those  difficult  problems  that  right 
now  would  raise  destructive  controversy. 

Judging  by  the  men  who  have  participated  in  the 
organizing  work  and  who  were  .ii  Washington,  high 
purpose  will  be  combined  with  viiilit\  and  with  a  stu- 
dious avoidance  of  needless  and  liarniful  controversy. 
The  council  is  well  launched.  Th'  f  is  a  big  goal  ahead. 
There  is  promise  of  success. 
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Results  of  Heavy  Traffic  on  Pittsburg  Test  Road 

Trucks  Travel  96,000  Miles — Wave  Motion  in  Concrete  Slab  Plotted — Moisture  Percolates  Slowly 
in  Rolled  Adobe  Subgrade — ^Tests  of  Wider  Scope  to  Follow 


THE  operation  of  an  average  of  30  fully  loaded  34- 
and  5-ton  trucks  over  the  concrete  test  road  at 
Pittsburg,  Gal.,  described  in  Engineering  News-Record, 
Dec.  29,  1921,  p.  1049,  was  continued  until  Jan.  28, 
1922,  at  which  time  4  of  the  13  sections  were  rated  as 
failures.  At  that  time  the  subgrade  had  not  yet  become 
saturated  and  because  it  was  apparent  that  an  excessive 
amount  of  traffic  would  be  required  to  break  down  the 
conci-ete  on  dry  adobe  traffic  was  temporarily  suspended 
at  the  suggestion  of  the  regional  director  of  the  U.  S. 
Bureau  of  Public  Roads. 

In  the  interim  those  portions  of  the  road  on  which 
the  paving  was  no  longer  serviceable  were  replaced 
with  new  concrete.     The  results  of  the  test  so  far  have 


particularly  at  construction  joints  and  transverse  cracks 
where  there  may  be  some  deflection  under  load,  are  the 
weakest  portions  and  ordinarily  will  be  the  first  to  fail 
under  heavy  loads  or  adverse  subgrade  conditions.  (3) 
Because  of  the  excessive  deflection  and  corresponding 
destruction  effect  caused  by  impact  a  greater  percent- 
age of  the  time  and  money  spent  on  pavements  might 
well  be  devoted  to  getting  a  perfectly  smooth  surface, 
particularly  at  construction  joints.  (4)  A  truck  mov- 
ing over  a  pavement  produces  wave  motion  tending  to 
lift  the  slab  just  in  front  of  the  deflection  caused  by 
the  front  wheels.  (5)  A  6-in.  slab,  after  deflecting 
under  a  loaded  5-ton  truck,  does  not  recover  its  former 
position    for    more    than    2    hr. ;    after   long-continued 


proved  to  be  of  such  value  that  the  test  will  be  con- 
tinued under  the  joint  supervision  of  the  U.  S.  Bureau 
of  Public  Roads,  the  California  State  Highway  Com- 
mission and  the  Columbia  Steel  Co.  When  the  tests  are 
completed  or  when  the  destruction  of  the  pavement  is 
carried  as  far  as  may  be  considered  worth  while,  it  is 
probable  that  an  entirely  new  and  more  comprehensive 
series  of  experiments  will  be  undertaken  at  the  same 
site  and  under  the  same  joint  supei'vision. 

Results. — While  the  replacement  of  destroyed  por- 
tions of  the  pavement  was  under  way  measurements 
taken  during  traffic  were  plotted  and  studied.  Some  of 
the  results  noted  by  those  in  charge  of  the  tests  are 
as  follows : 

(1)  Thorough  rolling  of  the  sprinkled  adobe  sub- 
grade,  layer  by  layer,  compacted  it  to  such  an  extent 
that,  after  being  flooded  for  three  months,  horizontal 
percolation  was  less  than  1  ft.  and  vertical  percolation 
less  than  2  ft.      (2)    Edo-es   and.  corners  of  the  slab, 


■^  ^"o  J:in22     limp.hoks 
"'^"'""'  ■Oiiit        Soil  hole  Inspsction  tun'ntl 

Section  I 

FIG.  1.  LOCATION  AND  EXTENT  OP  CRACKS  IN  EACH 
Shaded  areas  show  concrete  that  was  actuaUy  broken  out 
by    traffic.       There    is    no    difference    between    the    cross- 

traffic  this  rate  of  return  is  somewhat  slower,  due, 
perhaps,  to  fatigue  of  materials.  (6)  Concrete  sur- 
faces will  carry  about  3,500,000  tons  of  traffic  on  solid- 
rubber  tires  without  abrasion ;  the  marks  of  the  finish- 
ing tool  on  the  concrete  surface  still  are  apparent  and 
even  the  paint  marks  with  which,  the  pavement  was 
laid  off  in  squares  are  plainly  visible. 

The  continuous  traffic  of  loaded  trucks  was  started 
on  the  pavement  Nov.  9,  1921.  From  then  until  Nov. 
21,  when  the  first  rain  came,  the  edges  of  all  slabs 
were  without  support.  In  most  of  the  slabs  the  unsup- 
ported width  at  each  edge  was  about  2  ft.  Subsequent 
to  Nov.  21  intermittent  rains  caused  a  swelling  of  the 
subgrade  under  the  edges  of  the  pavement  and  the  slab 
deflections  under  traffic  were  decreased. 

Under  this  condition,  however,  the  edges  of  the  slab 
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were  on  wet  subgrade  while  the  center  was  compar- 
atively dry,  as  was  shown  by  subgrade  samples  taken 
through  test  holes  in  the  slab.  In  order  to  saturate  the 
subgrade  and  thereby  increase  the  pavement  deflections 
the  side  ditches  were  flooded  Dec.  21,  there  being  no 
change  meantime  in  the  traflSc. 

With  water  in  the  side  ditches  standing  only  a  few 
inches  below  pavement  level  and  with  a  rainfall  during 
the  traffic  totaling  7i  in.,  traffic  was  continued  for  a 
month.  At  the  end  of  this  period  tests  showed  no  con- 
siderable saturation  of  the  subgrade  under  the  slabs 
except  at  the  edges.  When  traffic  was  stopped  Jan.  28, 
to  be  resumed  when  the  subgrade  became  thoroughly 
saturated,  a  total  of  3,688,000  tons  had  passed  over 
the  pavement.  The  weights  of  the  trucks  varied  from 
14,500  to  27,400  lb.  gross  and  the  total  distance  traveled 
on  the  pavement  by  trucks  of  all  weights  was  96,000 
miles. 

Slo7v  Percolation  Into  Subgrade. — Subgrade  samples 


the  work  and  is  regarded  as  an  important  discovery. 
If  further  moisture  tests  show  a  continuation  of  the 
very  slow  rate  of  percolation  it  is  believed  that  a  valu- 
able means  Will  have  been  developed  for  decreasing 
the  destructive  effect  on  pavement  of  expansion  and 
contraction  in  adobe  subgrades.  Special  importance, 
therefore,  attaches  to  the  method  of  preparing  the  sub- 
grade,  which  was  as  follows: 

The  concrete  pavement  was  laid  for  its  entire  length 
on  a  fill  about  3  ft.  high,  the  fill  material  being  the 
black  adobe  common  o  the  bottomland  of  California 
valleys  and  noted  for  its  excessive  expansion  and  con- 
traction with  changes  in  moisture  content.  The  fill 
was  placed  in  6-in.  layers,  each  layer  being  30  ft.  wide, 
thus  extending  6  ft.  beyond  the  edge  of  the  slab  on  each 
side.  Each  layer  was  lightly  .sprinkled  and  then  rolled 
with  a  14-ton  roller  which  gave  a  compression  of  450 
lb.  per  inch  of  tire.  This  pulverized  all  clods  and 
compacted    the    surface,    which    was    finally    scarified 
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SECTION  AFTER  TRAFFIC  TOTAI>INC,  S.rss.nno  TONS 
hatched  and  iitlpplod  area*,  tho.io  bclriR  iis'il  tn  dlfforpn- 
tlate   si'Ctlona   whlili    fafli-d    at  dlfTircnt    tltii>'<. 

are  taken  through  test  holes  in  the  slabs  by  means  of  a 
2-in.  auger,  50  in.  long.  Rain  water,  of  course,  ha.s  had 
access  to  the  subgrade  where  cracks  and  breaks  have 
occurred,  but  even  at  the.se  points  there  has  been  no 
penetration  nf  moisture  into  the  snbgr.-ido  exceeding  2 
ft.  in  depth,  nor  has  the  moisture  frnm  the  side  ditches 
penetrated  the  4  ft.  of  horizontal  distance  from  the 
edge  of  the  slab  to  the  test  hole.  Analysis  of  samples 
taken  from  the  tost  holes — and  this  rondition  holds  for 
the  entire  length  of  the  roadway— showed  no  increased 
moisture  content  under  central  por'inns  of  the  slabs 
after  water  had  been  standing  in  the  side"  ditches  for 
three  months. 

The  fact  that  the  adobe  subgr.i-l'  i  almost  impervi- 
ous, or  at  Iea.st  that  the  pent'tr:i'  'H  of  moisture  is 
exceedingly  slow,  was  a  surpn  '    '         ■    "  '"  charge  of 


slightly  so  as  to  give  a  surface  that  would  readily  blend 
with  the  next  6-in.  layer.  This  method  of  compacting 
the  subgrade  is  estimated  to  add  less  than  ^1,000  per 
mile  to  the  cost  of  preparing  the  roadbed. 

Truck  Cnuse.t  Drftrction  Wave. — A  series  of  static 
deflection  readings  was  taken  with  a  truck  approaching 
and  passing  over  one  of  the  observation  tunnels.  These 
readings  were  then  plotted  as  contours  by  connecting 
points  of  equal  deflection  with  a  smooth  curve.  With- 
out going  info  the  (luestion  of  why  the  diagrams  differ 
it  may  lie  noted  that  they  have  one  common  charac- 
teristic in  that  they  show  a  wave  effect  ahead  of  and 
lehind  the  truck,  with  the  slab  returning  to  its  normal 
position  more  slowly  than  it  was  deflected.  The  slow 
return  to  normal  position  was  made  the  subject  of  a 
separate  study. 

The  difference  between  the  amount  of  shear  carried 
across  construction  joints  at  the  warmest  and  the  cold- 
est time«  (if  d.'iy  w.'i.x  made  the  subject  of  a  series  of 
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tests  on  eight  construction  joints  at  which  the  pave- 
ment deflections  were  measured  on  the  surface  with 
micrometer  gages  reading  to  thousandths  of  an  inch. 
For  this  work  a  truck  was  brought  up  with  its  front 
wheels  very  close  to  the  construction  joint  and  its 
weight  entirely  on  one  slab,  near  the  edge.  Deflections 
were  measured  at  6:15  a.m.  and  2:30  p.m.,  these  hours 
being  taken  to  represent  the  daily  maximum  and  mini- 
mum temperatures.  Measurements  were  made  at  the 
corner  of  each  slab,  i.e.,  at  the  edge  of  the  pavement 
and  near  the  end  of  the  construction  joint.  The  truck 
used  had  a  gross  weight  of  14,560  lb.  with  5,360  lb.  on 
the  front  wheels  and  9,200  lb.  on  the  rear  wheels. 

During  construc'iion  of  the  pavement  a  1-in.  redwood 
hoard  was  put  in  at  each  construction  joint  to  separate 
abutting  slabs,  no  tar  or  other  filler  being  used.  The.se 
boards  were  loose  when  the  morning  readings  were 
taken.  The  average  morning  deflections  were  0.022  in. 
on  the  corner  of  the  slab  under  the  truck  and  0.001  in. 
for  the  corner  of  the  adjoining  slab.  In  the  afternoon 
measurements   the   slabs   had   expanded  enough   to   de- 
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FIG.  2.  REPAIR  OF  BREAK  90  FT.  LONG  IN 
In  foreground  are  transverse  12  x  12-in.  timbers.  Beyond 
grillage-type  of  patch. 

velop  considerable  pressure  on  the  board  and  due  to 
shear  being  carried  through  the  joint  the  deflection  of 
both  slabs  was  about  the  same.  The  average  deflection 
for  all  of  the  joints  tested  in  the  afternoon  was  0.005 
in.  for  the  corner  on  which  the  truck  stood  and  0.004 
in.  for  the  adjoining  corner. 

Maintenance  ayid  Repairs. — During  continuous  traflfic 
tests  the  trucks  were  stopped  at  10  a.m.  and  -3  p.m.  for 
15-min.  intervals  and  at  these  times,  as  well  as  at  noon 
and  at  night,  every  effort  was  made  to  protect  the  con- 
crete, where  breaks  were  developing,  with  hot  asphalt 
and  screenings,  precast  concrete  slabs,  oil  macadam  on 
brick  and  plank  base,  etc. 

Except  for  triangular  breaks  at  construction  joints 
and  cracks  that  did  not  interfere  with  traffic,  there 
were  no  serious  breaks  that  required  patching  until 
about  Dec.  20.  On  Dec.  27  breaks  in  several  sections 
were  so  bad  that  four  timber  grillages  were  put  in. 
It  was  not  thought  advisable  to  make  these  wide  enough 
for  two  lines  of  traffic  and  hence  after  this  date  only 
a  single  line  of  trucks  could  opei'ate. 

Where  large  breaks  occurred  several  means  of  mak- 
ing temporary  repairs  were  tried,  but  the  most  satis- 
factory was  found  to  be  12  x  12-in.  transverse  timbers 
extending  over  an  8-ft.  width  of  the  roadway.  The 
section  to  be  patched  wae  first  excavated  to  a  depth 
such  that  the  upper  surface  of  the  12  x  12-in.  timbers 


FIG.    3.      TEST  ROAD  WITH   SIDE    DITCHES   FLOODED 

By  thoroughly  compacting  flU  on  which  pavement  was  laid, 
water  standing  in  side  ditches  three  months  did  not  saturate 
subgrade. 


would  be  about  1  in.  above  the  adjoining  pavement. 
This  excess  height  was  found  to  be  about  right  as 
after  a  very  little  traffic  the  timbers  were  forced  down 
to  the  same  level  as  the  adjoining  concrete  surfaces. 
Steel  plates  were  placed  on  the  surface  of  the  concrete 
at  both  ends  of  such  patches  to  bridge  the  joints  and 
reduce   impact. 

In  patches  made  as  above  described  no  longitudinal 
timbers  were  laid.  In  another 
type  of  patch  (Fig.  2),  which 
was  cheaper  but  less  satisfac- 
tory, this  method  was  used: 
After  rem.oving  the  broken 
concrete  and  excavating  the 
subgrade  to  just  the  right 
depth,  3  x  12-in.  stringers 
were  laid,  on  these  3  x  12-in. 
plank  were  placed  transversely 
and  finally,  .".  x  12-in.  rails  or 
surfacing  was  laid  longitu- 
dinal with  the  roadway  and  at 
the  same  level  as  the  adjoin- 
ing pavement  surfaces.  Three- 
eighth-inch  steel  plates  were 
also  used  with  this  3  x  12-in. 
patch,  held  in  place  by  spikes 
driven  through  holes  in  the 
plate  and  into  the  timber.  In  the  absence  of  any  basis 
for  m.iking  an  exact  comparison  of  conditions  in  the  sev- 
eral slabs  at  the  time  traffic  was  stopped  a  plan  or  map 
was  used  to  record  the  cracks  in  the  various  sections. 
In  the  drawing  reproduced  herewith  (Fig.  1),  shading 
represents  area  in  which  the  pavement  was  so  badly 
broken  up  that  it  had  to  be  patched  in  some  way  in  order 
that  traflSc  might  continue. 

The  four  sections  which  had  failed  to  the  extent  that 
they  were  rated  as  being  incapable  of  carrying  more 
traffic  were  A,  B,  H  and  /.     Considerable  portions  of 


SECTION   A 

them  is  the  3  x  IZ-in. 


FIG.  4.     REP.\1R  OF  BRE.Uv  AT  CONSTRUCTION  JOINT 
Between    Sections    G    and    H :    12    x    12-in.    timbers   with 
crushed  rock  at  edges  to  decrease  impact. 
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the  concrete  in  these  sections  were  replaced  with  un- 
reinforced  6-in.  concrete  patches.  Some  portions  of 
these  sections,  however,  were  still  sound  and  these  are 
being  used  in  the  continuation  of  the  tests. 

In  pouring  new  concrete  in  the  several  repaired  sec- 
tions means  of  strengthening  the  construction  joints — 
the  weakest  points — are  being  applied.  Sketches  show- 
ing several  of  the  special  joints  which  are  being  tried 
out  appear  in  the  article  following  this  one. 

Another  feature  of  the  reconstructed  road  will  be  the 
measurement  of  pressure  intensities  between  the  slab 
and  the  subgrade  at  various  points.  This  is  expected 
to  show  where  there  is  arch  action  in  the  slab  and  to 
what  degree  temperature  changes  affect  pressures  on 
the   subgrade.     For  these   measurements  twelve   Gold- 


TABLE  OF  ESTIMATED  COSTS  PER  MILE  OF  THE   13  PAVEMENT 
SECTIONS  USED  IN  THE  PITTSBURG  TEST  ROAD 
•Concrete  Cost 


1.467     $13  40 
1.467       13.40 


5 

6&9 


1.760 
1,760 
2,695 
2,608 
1.760 
1,467 
1,695 
1,856 
1.467 
1,467 
2.401 


13.05 
13.05 
12.35 

12  35 
13.05 
13.40 
13.05 
13.05 

13  40 
13  40 
12,70 


:=  WS 


$19,658 
19,658 
22.968 
22,968 
33,283 
32,209 
22,968 
19.658 
22,120 
24.247 
19,658 
19,658 
30,493 


55 


Total    coet    is    given    for  pavement  only, 

sections  18  ft.  wide.   Cost  of  reinforcing  steel  i 

2  75  per  bbl..  delivered;  common  labor  $4  per 

Unit  costfl  of  plain  concrete  were  figured  a*  i< 

From  1,001  cu.yd.  to  1,500 cu.yd.  p.rniile 

From  1.501  cu  yd.  to  2,000  cu  yd.  jwr  mile 

From  2,001  cu  yd.  to  2,500  cu.yd.  per  mile 

From  2,501  cu.yd.  to  3,000  cu.yd.  per  mile 


o:s       «s      _s  o. 

•^  I.            ,g  u           au  sS 

$1,400      $5,475      $26,533  I   26 

1,400     21.058  I    00 

3,850     26,818  I    27 

3,850     26,818  1.27 

33,283  1.58 

32,209  1   52 

4.830                       27.798  1.32 

1,680           .            21.338  1. 01 

1,680       23,800  1.13 

24.247  1.15 

4,830     24,488  1.16 

3.850     23,508  I.  II 

30.493  1.44 

no  subgrade  work  included.  All 
nas  $70.00  per  ton  in  place:  cement 
8br. 
F„ll.,»-s: 

■('1.  $13  40|,ercu.yd. 
(a  $  1  3  05  per  cu  yd 
(at  $12.  70  per  cu.yd. 
@  $12. 35  per  cu.yd. 


beck  soil  cells  are  to  be  used,  nine  being  put  over  a 
tunnel  and  three  at  slab  corners. 

The  interests  of  the  Bureau  of  Public  Roads  in  the 
tests  are  repre.sented  by  Dr.  L.  I.  Hewes,  deputy  chief 
engineer,  who  is  stationed  at  San  Francisco.  For  the 
California  Highway  Commission,  Austin  B.  Fletcher, 
chief  engineer,  is  giving  personal  attention  to  the  tests. 
Lloyd  Aldrich  and  .John  B.  Leonard,  consulting  engi- 
neers of  San  Francisco,  have  charge  of  the  engineering 
staff.     Harold  Hamill  is  in  charge  of  field  ob.servations. 


All  Old  Dam»  in  New  Jersey  To  Be  Inspected 

An  investigation  of  some  .500  olii  (l;im.'<  in  the  atate 
of  New  Jersey  is  to  be  made  by  engi utters  of  the  State 
Department  of  Conservation  and  Ilcvelopment.  The 
first  work  to  be  done  will  be  on  dams  which  are  thought 
by  the  county  boards  of  freeholders  to  \h;  most  danger- 
ous. It  is  expected  that  it  will  t.ikc  two  or  three  years 
to  complete  the  entire  survey.  The  department  ha.s 
power  to  order  owners  of  dams  to  repair  them  if  it 
things  that  life  and  property  belr.w  the  structure.^  are 
imperiled.  The  department  wa.s  givin  supervision  over 
the  erection  and  maintenance  of  Hams  and  reservoirs 
within  the  state  in  1912.  but  becan-''  of  lack  of  funds 
it  has  heretofore  confined  its  supdvi^ion  to  new  struc- 
tures. Plans  for  all  propo.sed  d;.riw  which  will  raise 
the  water  level  more  than  5  ft.  or  whirh  have  a  drain- 
age area  of  more  than  one  sqii'ire  mile  must  be 
approved  by  the  department. 


Experiments  With  the  Construction 
Joints  in  Concrete  Pavement 

Eight  Special  Joints  in  Pittsburg  (Cal.)  Test  Road 

Show  Means  of  Strengthening  Slab 

Where  Breaks  Usually  Start 

BECAUSE  of  the  high  percentage  of  breaks  that 
started  at  construction  joints  in  the  Pittsburg 
(Cal.)  test  road  special  joints  designed  to  strengthen 
the  slab  at  these  points  are  being  used  in  the  new 
concrete  poured  to  replace  portions  of  the  pavement 
that  had  been  broken  down.  Eight  types  of  special 
joints  were  used  as  shown  in  the  accompanying 
illustrations. 

Joints  1  and  2  involve  no  change  in  the  cross-section 
of  the  slab,  which  is  5  in.  thick  in  the  center  and  has 


:    jjiLLiii'liLiiiiiiii 


~^^^ 


E*3| 


JOIMT  5  ^^^*f  SecHc^n 


^-}^J2/1^- 


KXl'KKl.MKNTAI.  .lOI.NT   KOH  CONCRETE  .SL.ABS 

rsEii  IN  piTTsnmii  te.st  koai> 

1  and  2.  nhow  relnforolnK  In  oppo.«itp  ends  of  same  slab  : 
3,  thlok.'ned  end  of  slab,  no  fWi-l  usihI  ;  4.  foundation  for 
abuttInK  slab  ends;  6,  V-sliapod  concrete  strlnrera  under 
Joint 

thickened  edges.  All  reinforcing  in  this  section  is  3-in. 
round  bars.  The  extra  bars  which  are  placed  trans- 
ver.sely  and  diagonally  at  the  corners  have  4-in.  hooks 
on  each  end,  while  the  extra  longitudinal  bars  have  4-in. 
hooks  on  one  end.  All  are  placed  1  in.  or  13  in.  from 
the  top  of  the  slab.  The  extra  transverse  bars  at  the 
joints  bring  the  spacing  down  to  4i  in.  on  centers. 
The  extra  longitudinal  bars  are  placed  so  that  the 
spacing  becomes  3  in.  on  centers.  The  steel  used  is  a 
special  silicon  steel  of  high  tensile  strength. 

Joint  .3  involves  no  reinforcing  steel  and  is  simply  a 
thickening  of  the  end  of  the  .slab.  The  dimensions  of  the 
thickened  portion  are  shovm  in  the  sketch.  This  very  much 
resembles  the  thickened  edge  used  in  some  slab  designs 

Joint  4  is  a  transverse  boam  of  the  same  thickness 
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TYPES  OF  EXPERIMENTAL  JOINT 

G,  V-shaped  beam  transversely  under  joint:  7.  precast  slabs 
laid  in  subgrade  under  joint ;  8,  dowels  to  carry  shear  from 
slab  to  slab. 


as  the  slab  and  is  laid  under  the  joint  to  give  equal 
support  to  both  the  abutting  ends. 

Joint  5  consists  of  longitudinal  V-shaped  beams  or 
stringers  of  concrete  with  W  x  :J-in.  iron  straps 
projecting  up  into  one  of  the  slabs  so  as  to  bond  the 
beam  to  that  slab.  Tar  paper  is  laid  on  the  other  half 
of  the  beam  to  prevent  bonding  to  the  adjacent  slab. 
Sand  drains  are  provided  to  take  away  any  water  that 
might  collect  under  the  central  stringer.  A  20-gage 
metal  plate  bent  into  the  shape  of  an  angle  iiH)n  is  set 
on  the  joint  transverse  to  the  roadway.  This  is  painted 
with  oil  before  being  laid  to  prevent  bonding  to  the 
concrete  and  is  intended  to  form  a  concealed  joint  that 
will  break  evenly  across  the  pavement. 

Joint  6  consists  of  a  transverse  V-shaped  concrete 
beam  placed  under  the  joint  and  attached  to  the  con- 
crete on  either  side  by  means  of  IJ  x  l;}-in.  strap 
irons  similar  to  those  used  in  joint  No.  5.  This  joint 
has  an  angle  iron  along  the  line  of  the  joint  similar  to 
that  used  in  joint  No.  5.  It  is  also  drained  by  a 
sand-filled  ditch  excavated  below  the  beam. 

Joint  7  consists  of  precast  slabs  laid  in  the  subgrade, 
as  shown  in  the  sketch,  before  the  concrete  was  poured. 
These  were  standard  size  slabs  already  on  hand  which 
were  .formerly  used  in  patching.  In  placing  these  slabs 
it  was  suggested  that  because  of  the  labor  cost  in 
handling  the  unwieldy  pieces  it  would  ordinarily  be 
cheaper  to  pour  the  concrete  in  place. 


Joint  8  consists  of  steel  rods  serving  as  dowels  to 
carry  shear  from  the  end  of  one  slab  into  the  one 
abutting,  without  bonding  the  two  together.  To  pre- 
vent bond  each  dowel  was  wrapped  with  tarred  paper 
for  half  its  length. 


Cofferdam  Sheeting  Stands  After  Cribwork 
Is  Removed 

WATER  22  ft.  deep  at  the  deepest  place  stands 
behind  the  barrier  of  vertical  sheeting  and  waling 
timbers  shown  by  the  accompanying  illustration. 
Originally  this  sheeting  and  waling  formed  the  face  of 
a  stone-filled,  timber-crib  cofferdam.  When  the  con- 
struction for  which  the  cofferdam  was  provided  had 
been  completed  a  derrick  was  used  to  take  out  the  stone 
and  to  tear  out  the  cribwork.  The  dismantling  was 
done  without  attempt  to  preserve  the  sheeting  as  the 
only   object   was   to   let   water   quickly    into  the   space 


SHEETING  OF  CRIB  COFFERD.\M  HOLDS  22  FT.  OF  WATER 

since  it  was  a  needed  extension  of  the  fore-bay  of  a 
water-power  plant.  But  the  sheeting  and  waling  re- 
mained standing  and  J.  T.  McLellan,  construction  man- 
ager says :  "We  should  be  glad  to  have  explanations 
from  engineers  who  are  interested  in  hydraulics." 

The  cofferdam  was  required  in  an  operation  to  extend 
the  municipal  power  plant  on  the  Winnipeg  River  at 
Kenora,  Ontario.  It  was  about  100  ft.  long,  and  sus- 
tained a  head  of  water  of  22  ft.  at  its  deepest  section. 
At  this  point  the  crib  was  made  30  ft.  wide.  It  was 
built  of  6  x  8-in.  timbers  drift-pinned  together,  filled 
with  rock,  sheathed  with  3-in.  T.  &  G.  plank  and  toe- 
filled  on  the  water  side.  The  design  was  based  on  the 
assumption  that  at  the  deep  part  it  would  require  900 
cu.yd.  of  rock  to  resist  the  pressure.  The  contractors 
were  the  Backus-Brooks  Co.,  International  Falls,  Minn., 
with  J.  T.  McLellan  as  construction  manager. 


Highway  System  to  Comprise  180.000  Miles 

It  is  estimated  by  the  U.  S.  Bureau  of  Public  Roads 
that  the  7-per  cent  system  of  interstate  and  intercounty 
roads  provided  for  by  the  Federal  Highway  Act  will 
comprise  180,000  miles.  Proposed  systems  have  been 
received  by  the  bureau  from  all  but  eight  states.  They 
are  plotted  on  a  large  map  of  the  ifnited  States  and 
carefully  examined  as  to  co-ordination  with  the  roads  of 
adjacent  states  and  service  to  all  sections  of  the 
country.  Where  co-ordination  is  not  satisfactory  con- 
ferences ai-e  held  with  all  interested  state  highway  offi- 
cials and  routes  adjusted. 
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Hydraulic  Design  of  Bridge  Waterways 

Each  Opening  Requires  Individual  Design — Formulas  Are  Makeshifts — Cloudburst  Data — Applying  1913 
Flood  and  Pueblo  Flood  Figures — Scour  Velocities — Other  Considerations 

By  Ivan  E.  Hour 

City  Engineer.  Dayton.  Ohio 
Formerly  Hydraulic  Engineer  with   Miami   Conservancy  District 


Permanent  bridges  require  permanent,  i.e.,  cor- 
rectly-proportioned, waterimy  areas  if  the  risk 
of  heavy  loss  in  floods  is  to  he  avoided.  Highway 
engineers  have  felt  the  need  for  better  information 
on  u-aterivay  proportioning,  as  shoicn  by  requests 
to  "Engineering  News-Record"  for  data  and  com- 


parisons of  flood  formulas.  Mr.  Houk's  article  is 
prepared  in  answer  to  these  requests.  His  expe- 
rience makes  it  authoritative.  The  emphatic  state- 
m.ent  that  run-off  foj-mulas  should  not  be  relied 
upon  in  bridge  proportioning  is  likely  to  be  influ- 
ential in   raising  the  level  of  practice. — Editor. 


HYDRAULIC  design  of  bridge  watei-ways  should  be 
based  on  engineering  judgment,  not  on  ancient 
formulas.  In  other  words  the  design  should  be  made  by 
a  rational  method,  similar  in  pijnciple  to  the  rational 
method  used  in  sewer  design,  rather  than  by  the 
blind  application  of  run-off  formulas  developed  in  other 
localities. 

The  design  of  each  opening  is  an  indi%-idual  problem, 
and  the  designer  will  find  it  important  to  give  cai-eful 
consideration  to  all  the  various  affecting  factors.  These 
include  not  only  the  topographic  and  geological  data  of 
the  site,  but  also  the  frequency  and  magnitude  of  floods, 
the  velocities  of  flow,  the  cost  of  the  structure,  and  the 
probable  damage  resulting  from  failure.  He  requires 
a  fair  understanding  of  rainfall  and  run-off  conditions 
throughout  the  areas  under  his  supervision,  of  the 
velocities  and  conditions  under  which  scour  occurs,  and 
of  the  general  hydraulic  principles  involved  in  the  flow 
of  water  through  open  channels  and  through  contracted 
openings.  As  a  general  rule  the  more  complete  his 
knowledge  of  the  above  matters  is,  the  better  will  be 
his  designs. 

The  main  questions  to  be  answered  in  designing 
bridge  waterways  for  flood  flow  are:  first,  what  maxi- 
mum rate  of  run-off  should  be  provided  for ;  and  second, 
what  maximum  velocity  should  be  allowed  or  will  exist 
through  the  opening.  There  are,  of  course,  many  other 
matters  to  be  considered,  such  as  the  shape  of  the 
opening,  the  shape  and  alignment  of  piers  where  more 
than  one  span  is  necessary,  the  permis.'^ible  ponding, 
and  so  forth ;  but  the.se  are  really  of  secondary  import 
ance.  Knowing  the  maximum  amount  of  flow  to  bo 
cared  for  and  the  greatest  mean  velocity  through  the 
bridge  a  simple  division  of  the  former  by  the  latter  gives 
the  minimum  area  of  the  opening  to  be  provided  below 
the  high  water  line.  The  details  of  shape,  spans,  and 
so  forth  may  then  be  worked  out. 

Formulas  at  Bent  Makeshifts — There  may  be,  and 
probably  are,  locations  where  some  one  formula  will 
give  satisfactory  values  of  run-off  to  be  used  in  designing 
bridge  waterways.  But  even  in  such  rases  it  is  believed 
that  a  rational  consideration  of  earh  individual  problem 
will  give  better  results.  The  studies  <'f  the  Miami  Con- 
servancy District  showed  that  for  the  -mailer  areas,  aay 
of  less  than  500  square  miles,  the  MrMafh  formula  gave 
fairly  satisfactor>'  results.  Yet  whpn  it  rame  to  design- 
ing bridge  waterways  each  problnn  wai  considered 
separately,  without  recourse  to  any  formula.  Certainly 
no  formula  should  be  used  unlp?s  i's  limitations  are 
understood  and  unless  it  h.is  been  proven  to  be  fitted  to 
the  given  conditions. 

Maximum  Rate  of  Ruiv-off—The  determination  of  the 


maximum  rate  of  run-off  to  be  designed  for  is  not  an 
easy  matter,  especially  in  the  case  of  the  smaller  drain- 
age areas,  where  the  pi-oblem.  is  most  often  met.  For 
the  larger  rivers,  such  as  the  Susquehanna,  or  the  Mis- 
sissippi, the  problem  is  not  so  difficult.  Fairly  reliable 
long-time  records  of  discharge  and  stage  are  generally 
available  on  such  streams;  moreover,  there  are  not  the 
wide  variations  between  maximum  recorded  discharge 
and  maximum  possible  discharge  which  generally  exist 
for  the  smaller  watersheds. 

Cloudburst  Floods — Maximum  rates  of  run-off  on  small 
drainage  areas  are  caused  by  the  rather  erratic  cloud- 
bursts which  occur  here  and  there  during  the  summer 
months.  Consequently  one  drainage  area  may  have 
experienced  in  recent  years  a  cloudburst  flood  of 
1,000  sec.-ft.  per  square  mile,  while  an  adjoining  area 
of  similar  size  and  characteristics  may  not  have  experi- 
enced one  of  as  much  as  100  sec.-ft.  per  square  mile 
within  the  memory  of  the  oldest  inhabitants.  In  July, 
1918,  a  cloudburst  near  New  Carlisle,  0.,  caused  a  run-off 
of  about  2,200  sec.-ft.  per  square  mile  from  an  area  of 
about  6.7  sq.mi.  (Engineering  Neivs-Record,  Sept.  22, 
1921,  p.  480)  ;  in  the  drainage  area  next  east,  however, 
a  run-off  rate  as  great  as  200  sec.-ft.  per  square  mile  has 
never  been  known.    Other  similar  ca.<!es  might  be  cited. 

What  discharges  to  provide  for  in  such  instances  must 
necessarily  be  decided  by  engineering  judgment  after 
careful  consideration  of  the  various  affecting  factors. 
No  simple  or  exact  solution  is  possible.  To  blindly  de- 
sign bridge  waterways  for  all  such  areas  by  using  a  run- 
off formula  which  would  give  either  of  the  above  values 
would  be  absurd. 

If  a  relatively  great  factor  of  safety  can  be  obtained 
at  only  a  slight  increase  in  cost,  the  extra  expenditure 
probably  would  be  justified;  if  not.  it  would  be  better 
to  design  for  a  smaller  maximum  run-off  rate  and  take 
the  risk  of  damage  by  a  greater  flood.  It  is  believed 
that  in  the  great  majority  of  cases  it  will  not  he  neces- 
sary to  design  for  the  maximum  possible  cloudburst 
rates.  Local  conditions  will  determine  the  procedure  in 
each  rnstance.  The  writer  recently  designed  a  bridge 
waterway  to  care  for  a  maximum  run-off  of  about  0.4 
in.  per  hr.  from  an  area  of  about  8  sq.mi.,  20.0  sec.-ft. 
per  square  mile,  believing  it  better  to  take  the  risk  of 
damage  at  some  future  date  than  to  go  to  greater  ex- 
pense at  the  present  time. 

Cloudhvrnfs  /n/rr7)/«?7if— Cloudbursts  such  as  the  one 
that  occurred  at  New  Carlisle  are  comparatively  infre- 
quent as  regards  a  given  area,  despite  the  facts  that 
notices  of  such  storms  having  fallen  somewhere  an' 
printed  in  the  newspapers  every  week  or  so  during  the 
summer  months,  and  thai  there  are  probably  some  clou<l- 
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bursts  each  year  which  are  not  heard  of  owing  to  their 
having  fallen  where  no  serious  damage  could  result.  If 
the  areas  covered  by  such  storms  are  compared  with  the 
areas  on  which  they  might  just  as  easily  have  fallen 
it  will  be  seen  that  the  expectancy  of  occurrence  for  a 
given  area  is  remarkably  small. 

For  instance,  in  the  Miami  Valley  during  the  nine 
years  since  1913  there  have  been  two  cloudburst  floods 
of  unusual  proportions:  the  New  Carlisle  flood  men- 
tioned above  and  one  other,  for  which  no  description  has 
ever  been  published.  No  detailed  sui-veys  were  made  of 
the  latter,  but  personal  inspection  within  a  few  days  of 
its  occurrence  showed  that  the  runoff  i-ate  from  an  area 
of  6  sq.mi.  was  comparable  with  that  at  New  Carlisle. 
Either  of  these  storms  might  just  as  well  have  fallen  on 
any  other  six-square-mile  area  in  the  3,600  sq.mi.  con- 
tained in  the  Miami  Valley  above  Hamilton.  Con- 
sequently it  may  be  said,  roughly,  that  the  chance  of  a 
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FIG.  1.   UNUSUALLY  INTENSE 
RATES   OF  RAINFALL 

(Numbers   refer   to  records   in 
Table  I) 
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similar  cloudburst  falling  on  a  particular  6  sq.mi.  of  the 
Miami  Valley  once  in  4.5  years  is  about  1  :  600,  or,  in 
other  words,  that  one  storm  of  such  proportions  may  be 
expected  on  a  given  area  of  that  size  once  in  2,700  years. 
If  it  is  assumed  that  two  additional  storms  occurred  in 
remote  sections  of  the  Valley  and  were  not  noted  by  the 
Conservancy  engineers,  the  expectancy  would  be  once  in 
1,350  years,  still  comparatively  infrequent. 

This  simply  shows  that  in  the  case  of  unusually  small 
drainage  areas  it  is  not  at  all  necessary  to  design  bridge 
openings  for  the  maximum  possible  floods.  Of  course 
such  reasoning  does  not  apply  to  locations  where  the 
topography  and  atmospheric  conditions  are  of  a  kind  to 
cause  the  formation  of  cloudbursts,  "thunderstorm- 
breeding  spots,"  as  R.  E.  Horton  terms  them  (see 
MontMtj  Weather  Review,  April,  1921,  pp.  193  and  202). 

Cloudburst  Rainfall — The  collected  climatological  data 
published  by  the  United  States  Weather  Bureau  contain 
but  little  on  cloudburst  rainfall,  owing  to  the  fact  that 
such  storms,  being  comparatively  small  in  size,  generally 
fall  between  the  regularly  maintained  rain  gaging  sta- 
tions. During  recent  years,  however,  the  Weather  Bu- 
reau officials  have  done  some  valuable  work  in  securing 
data  on  cloudbursts  from  local  residents  such  as  depths 
of  precipitation  from  measurements  in  pails,  tubs,  and 
the  like.  The  results  of  these  investigations  have  been 
published  in  various  issues  of  the  Monthly  Weather 
Review. 

Table  I  gives  a  few  of  the  most  unusual  rainfall  rec- 
ords found  in  the  Weather, Bureau  publications,  together 
with  a  few  secured  from  other  sources.    Asterisks  are 


used  to  designate  those  not  measured  in  standard  rain 
gages.  Records  are  included  in  which  the  duration  of 
the  precipitation  varied  from  30  min.  to  24  hrs.,  although 
the  storms  of  the  longer  durations  are  not  generally 
termed  cloudbursts.  It  is  quite  likely  that  during  each 
storm,  especially  the  longer  ones,  there  were  periods  of 
shorter  duration  in  which  the  rates  of  rainfall  were 
much  higher  than  the  average  given  in  the  table.  Un- 
fortunately, none  of  the  cloudbursts  listed  fell  where 
recording  gages  are  maintained. 

The  records  included  in  the  table  show  that  cloud- 
bursts are  not  limited  to  any  particular  section  of  the 
United  States  but  may  fall  in  practically  all  parts  of 


TABLE  I— UNUSUALLY  INTENSE  R.\INFALLS  FOR  DURATIONS  OF 

24   HOURS  OR   LESS 
Ref.  Amount,  Duration  Rate  in 

No.                        Location                                    Date  Inches  Hr.  Min.  In. 

Per  Hr. 

1  Biscayne.  Fla Mar.  28.  1874  ^.10  0  30  8  20 

2  Guinea,  Va Aug.  24,  1906       9.25*  0  30  18.50 

3  Logansport,  Md July      7,1879       3.50  0  30  7  00 

4  Newton  .Square.  Pa ,\ug.  .  5,  1843       5.5*  0  40  8.25 

5  Fort  Mohave,  Ariz .\ug.  28,  1898       8.00*  0  45  10  67 

6  Tridelphia,  W.  Va July    19,1888       6.90  0  55  7.53 

7  Palmetto,  Nev Aug.          1890       8.80  1  00  8  80 

8  Cincinnati,  Ohio June     3,1921        8  0*  I  00  8  00 

9  CatskiU,  N.  Y July   26,  1819  10.0*  I  00  10.00 

10  Campo,  Cal Aug.   12,1891  11.5  I  20  8.63 

11  Cambridge,  Ohio July    16,  NI4       7  09**  I  30  4  73 

12  Taborton,  N.  Y .•\ug.   10,  1920       8.95*  2  00  4.47 

13  Brandywine  Hundred,  Del Aug.     5,1843  10.00*  2  00  5.00 

14  Roney's  Point,  W.  Va Julv    19,1888       8.0*  2  20  3  43 

15  Fort  Meade,  S.  Dak June   13,1907       6.01  2  30  2.40 

16  CatskiU,  N.  Y July   26.  1819  13.0*  3  00  4.33 

17  Concord,  Pa Aug.     5,1843  16.0*  3  00  5  33 

18  Newton  Twp.,  Pa Aug.     5,1843  13.0*  3  00  4.33 

r9    Alton,  111 July    13,1912       9.22*  3  10  2  91 

20  Albuquerque,  N.  Mex Oct.      9,1865       5.20  5  00  1.04 

21  Quanah,  Tex June     4,1891  12.25  7  00  1.75 

22  Boggs  Flats,  Colo June     3,192!  12.0*  7  00  1.71 

23  York  Pa June  25,  1884  12.0*  7  00  1.71 

24  Catskill,N.Y July   26,  1819  18.0*  7  30  2.40 

25  Flatbush,N.Y Aug.  22,  1843       9.0  8  00  1.12 

26  Griffin,  Ga .\ug.     8,1883  10.38  8  00  1.30 

27  White  Plains,  N.  Y Oct.      9,1877       9.70  10  30  0  92 

28  Taylor,  Tex Sept.    9,1921  19.5  12  00  1.63 

29  Larrabee,  Iowa June  23,  1891  12.95  12  24  104 

30  St.  George,  Ga .\ug.  28,  1911  18.0  17  00  106 

31  Montell,  Tex June  29,  1913  20.6  18  30  1.11 

32  Hearne,  Tex June  28,  1899  24.0  24  00  100 

33  Beaulieu,  Minn Julv   20.1909  1075  24  00  0  45 

34  .iltapass.  N.  C July    15,1916  22.2  24  CO  0.92 

**  Greater  part  of  the  rainfall  fell  in  less  than  30  minutes. 

*  Believed  reliable  although  not  measured  in  a  standard  rain  gage. 

the  country.  There  may  be,  and  probably  are,  diflFer- 
ences  in  the  areas  covered  by  the  intense  precipitation 
and  in  the  frequency  of  occurrence  of  cloudbursts  in  the 
different  regions ;  but  the  data  readily  available  at  pres- 
ent are  not  sufficient  to  determine  this  definitely.  It 
is  believed  that  cloudbursts  are  fully  as  frequent  and  as 
intense  in  the  eastern  states  as  in  the  Rocky  Mountain 
regions,  if  not  more  so ;  and  that  the  conclusions  to  the 
contrary  which  have  been  drawn  by  some  people  are 
the  result  of  the  more  rugged  topography  in  the  west, 
rather  than  the  result  of  actual  differences  in  the  occur- 
rence of  cloudburst  phenomena. 

Fig.  1  shows  the  rates  of  rainfall  plotted  against  their 
duration,  for  the  various  i-ecords  of  Table  I.  A  curve 
has  been  drawn  through  the  higher  points  to  indicate, 
for  the  different  periods  of  time,  about  what  intensity 
may  possibly  occur  sometime  in  the  future. 

Discharge  Rates  from  Small  Areas — Table  II  gives 
some  of  the  more  unusual  maximum  rates  of  discharge 
which  have  been  observed  for  areas  smaller  than  200 
square  miles.  No  rates  less  than  200  sec. -ft.  per  square 
mile  are  included.  Most  of  the  records  were  determined 
from  measurements  of  cross-section  and  high-water  slope 
after  the  flood  had  passed  and  consequently  cannot  be 
relied  upon  absolutely.  The  records  are  shown  graph- 
ically in  Fig.  2,  rates  of  discharge  being  plotted  as  ordi- 
nates  against  drainage  areas  as  abscissas.  Cui've  A  has 
been  drawn  through  the  higher  points. 
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TABLE  II— NL\XIMUM  RATES  OF  DISCH.\RGE  FROM  SMALL  ARE.^S 


Stream  Location 

Doker*8  HoUow Pa , 

Mad  Creek Le  Roy.  NY 

Arroyo   Near  Pueblo,  Colo. 

Cherr\'\'ale  Creek Cherryvale,  Kan 

Moraine  Run Moraine  City,  Ohio 

W .  Fork  Honey  Creek New  Carlisle,  Ohio 

Mill  Brook      .Sherburne,  N.  Y 

E.  Fork  Honey  Creek  New  Carlisle,  Ohio 

Blue  Ribbon  Creek Near  Pueblo,  Colo 

Cameron  Arroyo Near  Pueblo,  Colo 

Sawpit  Canyon Los  Angeles,  Cal 

Osteen  Arroyo Near  Pueblo.  Colo 

Mill  Creek Erie.  Pa 

Mill  Brook .Sherburne.  N.  Y 

E.  Fork  Honey  Creek New  Carlisle.  Ohio 

Eaton  Wash Los  Angeles.  Cal 

Arroyo Near  Pueblo.  Colo 

.\jazan  Creek    .  .    Near  .San  Antonio.  Tex. . 

Ridlev  Creel;  Sycamore  Mills.  Pa 

Willow  Creel;  Heppner.  Ore 

.\pache  Creek  Near  San  Antonio,  Tex.. 

Cane  Creek  Bakereville.  N.  C 

Crum  Creek    Delaware  Co.,  Pa 

River  des  Peres St.  Louis,  Mo 

BoEES  Creek Near  Pueblo.  Colo 

Pinal  Creek Globe.  .\riz 

Spring  Creek ,., Piqua.  Ohio 

Olmos  Creek Near  .San  Antonio,  Tex. . 

Olmos  Creek Near  San  Antonio,  Tex. . 

Elkhorn  Creek ..• Keystone.  W.  Va 

Olmos  Creek - Near  San  Antonio.  Tex. . 

Peek  Creek Near  Pueblo.  Colo 

Darby  Creek Delaware  Co..  Pa 

Lost  Creek Troy.  Ohio 

Tawawa  Creek Sidney.  Ohio 

Chester  Creek Bridgewater.  Pa 

Ludlow  Creek Ludlow  Falls.  Ohio 

Rock  Creek Near  Pueblo.  Colo 

Dry  Creek Near  Pueblo,  Colo 

Sweet  water  River California 

Devil's  Creek Vicle.  Iowa 


Sq.Mi. 

Date      Per  Sq.Mi 

0.6 

June, 

1917 

4.000 

1.5 

June. 

1916 

2,000 

1.8 

June. 

1921 

1,060 

2.0 

930 

2.6 

Sept., 
Ji.1v. 

1916 

346 

3.5 

1918 

1,000 

5.0 

Sept.. 
July, 

1905 

262 

6.7 

1918 

2,210 

6.7 

June, 

192! 

1.360 

7  3 

June, 

1921 

1,900 

7  4 

1689 

550 

7.8 

June, 

1921 

1.160 

9.3 

Aug., 

1915 

800 

9.4 

.Sept. 
Jul.v, 

1905 

241 

11.8 

1918 

1.290 

12.; 

1914 

367 

15.1, 

June, 

1921 

619 

16.9 

Sept., 

1921 

1,950 

20,0 

1843 

750 

20  0 

June, 

1903 

1,800 

22  0 

Sept., 

1921 

704 

22  0 

May, 

1901 

1.341 

22  0 

Aug., 

1843 

410 

23  4 

Aug., 

1915 

410 

25  0 

June, 

1921 

600 

25  0 

.^ug.. 

1904 

560 

27.0 

Mar 

1913 

210 

32  4 

Sept., 

1921 

1,000 

41   0 

Sept., 

1921 

580 

44.0 

June, 

1901 

1.360 

45.0 

Sept., 

1921 

333 

46  0 

June, 

1921 

283 

48.0 

Aug., 

1843 

580 

52  0 

Mar., 

1913 

571 

54  0 

Mar., 

1913 

239 

62  0 

1843 

1,000 

65  0 

.Mar., 

1913 

266 

67  0 

June, 

192! 

348 

71   0 

June, 

1921 

225 

100  0 

Jan., 

1916 

330 

143.0 

June, 

1905 

650 

Authority 
Unpublished  data 
Eng.  Rec.  6-24-16 
Pr.  A.  S.  C.  E.  Deo.  '21,  p.  772 
Tr.    A.    S.    C.    E.     1905,    p.    200 
Ens.    News-Rec.    5-1-19 
Eng.  News-Ree.  9-22-21 
Tr.    A.    S.    C.    E.     1914,    p.    564 
Eng,  News-Hec.  9-22-21 
Proc.  A.  S.  C.  E.,  Dec.  1921,  p.  772 
Proc.  A.S.C.E..  Dec  ,  1921,  p.  772 
Los   Angeles   Flood  Control  Rep. 
Proc.  AS.C.E.,  Dec,  1921,  p.  772 
Eng.  Rec.  8-14-15 
Tr.  A.  S.  C.  E.  1914,  p.  564 
Eng    News-Rec.  9-22-21 
Los  .Angeles  Flood  Control   Rep. 
Proc.  A.S.C.E.,  Dec  .  1921,  p.  772 
Proc.  A.S.C.E.,  Nov.,  1921,  p.  454 
I'npublished  data 
W.  S.  P.  96,  U.  S.  G.  S. 
Proc    A.S.C  E.  Nov.   1921,  p.  454 
Eng.  News  8-7-02 
I'npublished  data 
Eng.  News  10-14-15 
Unpublished  data 
Tr.  .\  SC.E    1914,  p.  564 
M.  C    D.   Tech.   Rep.  Pt.   4 
Proc.  AS  C  E.  Nov.   1921.  p.  453 
Proc.  A  S.C.E.  Nov.   1921.  p.  453 
Eng.  News  8-7-02 
Proc.  A  S.C.E.  Nov..  1921.  p.  453 
Unpublished  data 
Unpublished  data 
M.C.  D.  Tech.  Rep.  Pt.  4 
M.C   D.  Tech   Rep.  Pt.  4 
Unpublished  data 
M.C.  D.  Tech.  Rep.  Pt.  4 
Unpublished  data 
Unpublished  data 
Eng  Rec.  2-19-16 
Rec'd.  estimate 


FIG  2.   RATES  OF  DISCHARGE 

FROM  SMALL  DRAINAGE 

AREAS 

(Numbers   refer   to   records   in 

Table  II) 

Curve    A.    maximum ;    Curve    13. 

general    desiirn    curve ;    Curve   C. 

Mtniinuih  design  curve. 


Droinoge  Area  m  Square  Miles 


Rates  for  Designing  Bridge  Watfru-aijx — It  is  mani- 
festly impracticable  to  design  bridge  openings  for  the 
runoff  rates  indicated  by  Curve  A,  except  in  rare  in- 
stances whiere  the  channel  croa.s-section  is  unusually 
large,  or  where  Ihe  damage  which  would  re.sult  from  the 
failure  of  the  structure  would  be  so  great  as  to  warrant 
the  unu.HUal  cost.  The  proportion  of  the  maximum  pos- 
sible rate  which  should  be  used  in  design  varies  with 
the  relative  cost  of  the  structure,  the  extent  of  the  dam- 
age in  ca.ae  of  failure,  and  the  si7,e  of  the  drainage  area. 
Other  things  being  equal,  the  larger  the  drainage  area 
the  larger  the  proportion  of  the  maximum  pos.'^ible  flood 
rate  to  be  considered.  The  reason  for  thi«  is  that  while 
the  maximum  flood  of  a  thousand  ye.-.r-'  i.n  not  more  than 
a  third  or  a  half  larger  than  the  maMmiim  of  a  hundred 
years  in  the  ca.se  of  the  larger  drainage  areas  (see 
Miami  Conservancy  District's  Technical  Report,  Part  V. 
page  273),  it  may,  in  the  case  of  the  extremely  small 
areas,  be  several  times  as  great. 

Curve  B  on  Fig.  2  indicates  the  rates  of  discharge 


which  it  would  be  well  to  design  for  whenever  it  is 
financially  possible  to  do  so.  Curve  C  indicates  the  mini- 
mum rates  to  be  used. 

1913  Flood  A  Safe  Datum — For  drainage  areas  of 
from  200  to  5,000  sq.mi.  in  the  northeastern  section  of 
the  United  States  it  is  believed  that  the  maximum  rates 
of  runoff  which  occurred  in  the  Miami  valley  during  the 
great  flood  of  March.  1913,  represent  about  the  maximum 
that  will  occur  on  areas  of  similar  size  about  once  in  a 
hundred  years  (see  Miami  Conservancy  District  Tech- 
nical Reports,  Part  IV,  Calculation  of  Flow  in.  Open 
Channels,  p.  61).  If  bridge  waterways  are  designed  for 
such  rates,  using  reasonable  factors  of  safety,  it  is 
doubtful  if  the  structures  will  ever  be  seriously  damaged 
by  flood.s.  Slightly  higher  rates  might  be  used  in  the 
lower  Mississippi  Valley  and  southeastern  United  States, 
and  slightly  lower  rates  in  the  areas  extending  north- 
west from  the  Ohio  River  valley. 

The  rates  which  occurred  near  Pueblo  last  June  are 
indicative  of  what  may  be  expected  at  long  intervals  of 
time  in  that  part  of  the  United  States.  Careful  hydro- 
graphic  surveys  made  by  the  writer  for  the  Morgan 
Engineering  Co.  shortly  after  the  flood  showed  the  fol- 
lowing flood  discharges  on  the  main  streams.  The  rates 
determined  for  the  smaller  streams  are  given  in  Table  2, 


Stream  »nd  location 
Arkaniia«  River.  Florence  to  Dry  Creek. 
Fountain  River  at  mouth 

Drainage 
Area. 
S.,uii. 
940 
930 

Max 

How. 

.Sec.-(t. 
75.500 
40.000 

Mai 

Runoff. 

See -ft 
Per  sq  mi 
80 
4) 

Of  course  if  overflow  can  occur  around  the  ends  of 
the  bridge  during  the  more  unusual  floods  it  will  not 
be  necessary  to  provide  bridge  waterway  for  the  entire 
amount  of  the  maximum  flow.  In  such  cases  it  will  be 
sufficient  to  make  the  waterway  the  same  size  as  the 
main  channel  above  and  below,  keeping  the  clearance 
line  well  above  the  high-water  elevation  so  as  to  avoid 
accumulations  of  drift. 

Scour  VrlorifieK — The  maximum  velocity  to  be  allowed 
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through  the  bridge  will  vary  with  the  length  of  time 
the  flood  continues,  with  the  depth  and  character  of  the 
foundations,  and  with  the  conditions  of  flow  in  the 
approach  channel.  If  the  channel  is  straight,  if  the 
piers  are  parallel  to  the  thread  of  the  current,  and  if  the 
footings  extend  well  below  the  bed  of  the  stream  and 
rest  on  piles  or  rock,  a  mean  velocity  as  high  as  10  ft. 
per  sec.  may  be  permissible  for  a  short  time,  even  where 
the  river  bed  consists  of  gravel.  The  Miami  Con- 
servancy District  based  its  designs  on  a  velocity  of  10 
ft.  per  sec.  where  the  river  bed  is  composed  of  gravel, 
although  observations  showed  that  6  ft.  per  sec.  caused 
considerable  scour.  Wherever  velocities  higher  than 
10  ft.  per  sec.  will  occur  the  bridge  foundations  were 
protected  by  a  line  of  steel  sheet-piling  across  the  river 
just  below  the  piers. 

The  actual  velocity  that  will  occur  through  the  open- 
ing may  sometimes  be  greater  than  what  would  be  con- 
sidered the  maximum  allowable  velocity.  In  such  cases 
the  bridge  foundations  must  be  protected  against  the 
velocities  to  be  expected.  Such  cases  would  be  where  the 
slope  of  the  stream  above  the  bridge  is  so  steep  that  the 
velocity  is  greater  than  is  desirable.  Simply  enlarging 
the  opening  will  not  bring  about  the  necessary  reduc- 
tion: the  high  velocities  will  continue  through  the 
central  spans,  leaving  dead  water  or  cross  current  areas 
in  the  enlarged  portions  at  the  ends.  In  order  to  de- 
crease the  velocity  at  the  bridge  site  it  is  necessary  to 
enlarge  the  channel  for  some  distance  upstream  as  well 
as  at  the  bridge.  Of  course  such  channel  enlargements 
are  not  feasible  in  ordinary  highway  or  railroad  bridge 
work. 

What  Determines  Scour — The  amount  of  scour  that 
will  take  place  is  not  dependent  entirely  on  the  mean 
velocity  of  the  water.  The  direction  of  the  current  also 
has  an  important  effect.  If  the  current  is  directed 
against  the  pier  the  scour  will  be  greater  than  where 
the  current  is  parallel  to  the  pier  even  though  the 
mean  velocity  is  the  same.  Of  course  what  happens  is 
that  where  the  current  is  deflected  by  the  pier  the 
velocities  at  the  pier  are  higher  than  where  the  currents 
are  parallel  to  the  pier.  The  partial  collapse  of  the 
Third  St.  Bridge  in  Dayton  about  a  year  ago  was  due 
to  scour  caused  by  deflected  currents  in  which  the  mean 
velocity  did  not  exceed  6  ft.  per  sec.  The  same  bridge 
safely  withstood  the  great  flood  of  1913,  when  the  mean 
velocity  was  about  10  ft.  per  sec.  but  was  parallel  to  the 
piers.  This  illustrates  the  importance  of  proper  align- 
ment of  piers  with  respect  to  the  channel  of  approach. 

Observations  in  a  small  cut-off  channel  in  the  Miami 
River  at  Dayton  a  few  years  ago  showed  that  in  a 
gravel  section  no  scour  at  all  took  place  when  the  mean 
velocity  was  5.5  ft.  per  sec,  while  in  a  clay  section  just 
below,  where  the  velocity  was  the  same,  considerable 
scouring  was  going  on.  A  few  days  later,  when  a  small 
rise  in  the  river  increased  the  mean  velocity  to  6  ft. 
per  sec,  extensive  scour  occurred  in  both  sections.  Of 
course  the  bottom  velocities  were  considerably  lower 
than  the  mean  velocities.  The  channel  was  compara- 
tively shallow,  being  only  2  to  3  ft.  deep  (see  Miami 
Conservancy  District  Technical  Reports,  Part  IV,  Cal- 
culation of  Flew  in  Open  Channels,  p.  102).  Careful 
hydrbgraphic  surveys  made  in  the  Miami  Valley  imme- 
diately after  the  1913  flood  showed  that  velocities  as 
high  as  10  ft.  per  sec.  occurred  in  several  places  without 
causing  serious  damage. 


Scour  Protection — Velocities  greater  than  10  ft.  per 
sec.  may  be  allowed  if  the  river  bed  through  the  open- 
ing, and  just  above  and  below,  is  protected  against 
scour.  It  must  be  remembered,  however,  that  when  the 
velocity  through  the  opening  is  greater  that  the  velocity 
of  approach,  there  must  be  a  drop  in  the  water  surface 
just  above  the  bridge  sufficient  to  create  the  necessary 
increase  in  velocity.  The  writer  recalls  one  instance 
where  a  so-called  hydraulic  engineer,  retained  by  a 
trunk-line  railroad,  figured  on  lining  the  channel  under 
a  bridge  with  concrete  so  that  a  velocity  of  20  ft.  per 
sec.  could  be  allowed,  without  figuring  on  any  drop-off 
whatever  to  produce  the  high  velocity.  Since  the 
velocity  of  approach  for  a  bank-full  stage  was  only  about 
5  ft.  per  sec,  his  plans,  if  carried  out,  would  have  meant 
a  backing  up  of  about  5  ft.,  enough  to  have  flooded 
several  hundred  acres  of  very  valuable  farm  lands. 

Effect  of  Ponding — The  principal  effect  of  pondage 
above  a  bridge,  as  far  as  the  design  of  the  waterway  is 
concerned,  is  to  increase  the  velocity  through  the  open- 
ing. Of  course  there  is  some  reduction  in  the  rate  of 
flow,  since  the  principles  involved  are  the  same  as  in 
a  flood-detention  reservoir.  However,  the  detention 
effect  is  seldom  important.  Cases  where  it  might  be 
appreciable  would  be  where  the  watershed  is  exception- 
ally small  and  the  backing  up  comparatively  great. 
Ordinarily  the  only  consideration  which  need  be  given 
to  ponding  is  to  determine  how  high  the  water  can  back 
up  without  overflowing  valuable  property  and  what  such 
an  elevation  means  in  the  way  of  velocity  increase 
through  the  opening.  Railroad  engineers  seldom  figure 
on  any  backing  up  at  all,  since  such  conditions  probably 
would  result  in  damage  suits  even  though  there  were  no 
actual  damage. 

Retarding  Effect  of  Bridges — The  retarding  effect  of 
a  bridge  is  made  up  of  the  increased  friction  along  the 
piers,  the  loss  due  to  impact  at  the  ends  of  the  piera, 
the  reduction  in  area  of  the  waterway,  and  the  disturb- 
ances produced  when  the  piers  are  not  parallel  to  the 
direction  of  flow  (see  Miami  Conservancy  District  Tech- 
nical Reports,  Part  VIII,  Hydraulics  of  Miami  Flood 
Control  Project,  p.  274).  The  increased  friction  along 
the  piers  is  not,  as  a  rule,  of  appreciable  magnitude, 
especially  if  the  piers  are  built  of  smooth  concrete,  as 
most  of  them  are  nowadays.  Generally  0.2  to  0.3  ft. 
additional  drop  in  the  water  surface  through  the  open- 
ing will  be  suflScient  to  overcome  this  retarding  influ- 
ence. However,  the  fact  that  it  exists  should  be  kept  in 
mind  and  the  piers  designed  so  as  to  reduce  it  to  as 
small  a  value  as  possible.  Piers  of  cellular  or  columnar 
structure  are  less  desirable  from  a  hydraulic  standpoint 
than  smooth  continuous  concrete  piers. 

End  Effect — The  losses  due  to  impact  at  the  ends  of 
the  piers  can  be  reduced  to  negligible  quantities  by 
rounding  the  ends  with  smooth  cui-ves  of  not  too  small 
radii.  Circular  or  elliptical  curves  are  satisfactory.  The 
ends  should  never  be  square.  Angles  should  be  avoided 
whenever  possible.  Triangular  ends  are  better  than 
square  ends,  but  cause  greater  retarding  effects  than 
where  curves  are  used.  Losses  occur  at  the  down- 
stream ends  as  well  as  at  the  upstream  ends,  as  is  shown 
by  the  boils  and  eddies  which  can  be  seen  below  the 
piers  during  any  flood. 

The  heading  up  caused  by  a  reduction  in  the  area  of 
the  waterway  has  already  been  mentioned.  However,  it 
should  be  pointed  out  that  not  all  of  this  head  is  lost. 


June  29,  1922 


ENGINEERING     NEWS-RECORD 


1075 


The  greater  part  of  it  is  regained  below  the  bridge, 
where  the  velocity  decreases  to  its  orginal  value,  the 
liberated  velocity  head  being  used  in  overcoming  the 
ordinary  channel  friction. 

It  is  desirable,  whenever  possible,  to  raake  the  area  of 
the  waterway  under  the  bridge  the  same  as  the  area  of 
the  channel  above  and  below,  even  though  some  heading 
up  can  occur  without  flooding  valuable  property  and 
without  causing  undesirable  velocities.  In  such  cases  the 
fact  that  backing  up  can  occur  constitutes  an  additional 
factor  of  safety  against  damage  by  unusual  floods. 

Pier  Alignment — The  alignment  of  the  piers  with 
respect  to  the  thread  of  the  current  is  one  of  the  most 
important  matters  to  be  considered  in  working  out  the 
details  of  design.  The  ideal  condition,  naturally,  is 
where  the  sides  of  the  piei-s  are  exactly  parallel  with  the 
currents.  If  not  parallel,  or  practically  so,  the  effective 
area  of  the  opening  is  reduced,  the  piers  are  more 
likely  to  be  undermined  by  scour,  and  the  disturbed  and 
deflected  conditions  of  flow  result  in  an  increased  loss  of 
head  through  the  bridge. 

Data  Needed — In  order  to  design  a  bridge  waterway 
for  a  given  location  the  following  data  should  be 
secured : 

1.  A  cross-section  of  the  channel  and  flood  plain  along 
the  center  of  the  roadway. 

2.  One  or  two  typical  cross-sections  of  the  main  channel 
a  short  distance  above  the  bridge  site. 

3.  One  or  two  typical  cross-sections  of  the  main  channel 
a  short  distance  below  the  bridge  site. 

4.  Elevations  and  locations  of  top  of  banks  and  low- 
water  edges  for  a  short  distance  above  and  below  the  bridge 
site.  These  data,  together  with  the  cross-sections,  should 
determine  the  slope  of  the  channel  within  reasonable  limits. 

5.  Formation  of  channel  and  bed,  whether  clay,  loam, 
sand,  gravel,  or  rock. 

6.  Elevations  of  extreme  high  water  and  extreme  low 
water  at  the  bridge  site. 

7.  Extent  of  flooding  and  damage  caused  by  flooding  to 
different  elevations. 

8.  Photographs  of  the  bridge  site  and  of  the  channel 
above  and  below. 

9.  The  area  drained  by  the  stream  above  the  bridge  site. 

10.  The  general  topography,  geology,  proportions  of  tim- 
ber land  and  of  farm  land,  and  other  pertinent  facts  per- 
taining to  the  drainage  area. 

11.  General  information  regarding  other  bridges  in  the 
immediate  vicinity. 

12.  Any  available  stream-flow  data  from  gaging  stations 
in  that  locality. 

The  .<<urvey  at  the  bridge  site  need  not  be  elaborate 
or  of  great  precision.  Stadia  methnd.s  are  sufliciently 
accurate.  An  experienced  instrument  man  with  a  couple 
of  rodmen  can  generally  secure  all  the  data  needed  in  a 
day's  time.  Distances  need  not  be  determined  closer 
than  to  the  nearest  foot,  or  elevations  closer  than  to 
tenths,  except  on  bench  marks  and  turning  points. 

The  area  drained  by  the  .stream  can  generally  be 
determined  from  .some  available  map.  especially  if  the 
stream  is  comparatively  large.  If  the  stream  is  small, 
uncertainties  in  the  extent  of  the  area  drained  are  not 
particularly  important,  considering  the  magnitude  of  the 
question  as  to  what  rate  of  discharjre  should  he  pro- 
vided for.  It  makes  no  practical  difT<rfnrn  whether  the 
drainage  area  is  6.0  or  6.5  sq.mi.  when  it  is  necessary 
to  determine  by  engineering  judgrr.fnt  whother  to  pro- 
vide for  200  or  2,000  sec.-ft.  per  square  mile.  A  cur- 
sory reconnaissance  of  the  area  should  furnish  the  nece«- 
sary  data  regarding  the  topography,  geology,  and  BO 
forth.  The  Geological  Survey  map"  are  of  grcpt  value 
in  such  work  and  should  be  consulted  whenever  they  can 


be  secured.  Any  available  stream-flow  data  will  prob- 
ably be  found  in  the  Geological  Survey  water-supply 
papers ;  the  designer  should  have  a  complete  file  of  the 
numbers  containing  such  records  for  his  locality. 

If  no  gaging  stations  have  been  maintained  on  the 
stream  in  question,  in  the  vicinity  of  the  proposed 
bridge,  the  velocities  for  different  stages  may  be  cal- 
culated by  the  Kutter  formula,  using  the  cross-sections 
and  other  data  obtained  in  the  survey.  While  such  cal- 
culations are  only  approximate,  they  do  indicate  about 
what  can  be  expected  in  the  way  of  velocities. 

Having  obtained  the  data  outlined  above,  the  designer, 
considering  the  various  factors  involved,  can  come  to 
some  conclusion  as  to  the  best  design. 


Railway  Maintenance-of-Way  Affects 
Fuel  and  Operating  Economy 

Relations  of  the  maintenance-of-way  department  to 
I  he  general  policy  of  fuel  conservation  on  railways  were 
outlined  briefly  at  the  recent  annual  meeting  of  the 
International  Railway  Fuel  Association  by  W.  S. 
Buniett,  engineer  of  maintenance-of-way  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  Ry.  The  fol- 
lowing abstract  of  his  paper  shows  the  close  relation  of 
maintenance  work  to  operating  economies. 

On  this  road  the  maintenance-of-way  department  handles 
the  coaling  stations,  but  there  is  not  much  opportunity  at 
these  stations  to  conserve  coal,  except  to  see  that  tenders 
are  not  overloaded,  that  coal  spilled  is  kept  picked  up  and 
that  all  coal  is  cleaned  out  of  the  cars.  Men  in  charge  of 
coaling  stations  should  keep  an  accurate  record  of  cars 
unloaded  and  make  daily  reports  so  that  the  actual  fuel 
consumption  can  be  known  and  the  cost  determined.  They 
should  keep  a  sufficient  supply  of  coal  in  the  dock  or  hop- 
pers so  that  the  breakage  of  coal  will  be  reduced  to  a 
minimum.  The  cost  of  operating  coal  stations  should  be 
continuously  checked  in  order  that  it  may  be  kept  at  a 
minimum  consistent  with  good  service.  Co-operation  of 
the  transportation  department  is  required  in  keeping  a 
plentiful  supply  on  the  unloading  tracks,  so  that  the  bins 
can  be  kept  filled  to  capacity  and  in  case  of  a  breakdo-wn 
of  the  hoisting  apparatus  there  will  be  no  delay  to  trains. 

Although  the  maintenance-of-way  department  is  not  so 
interested  in  fuel  conservation  as  the  transportation  and 
mechanical  departments,  nevertheless  by  co-operation  with 
these  departments  considerable  saving  can  be  effected. 
Work  in  connection  with  maintenance  of  tracks  and  bridges, 
rail  renewals  and  reballasting  in  many  instances  requires 
slow  orders  for  the  safety  of  trains.  These  orders  mean 
Kreater  fuel  consumption,  especially  if  the  speed  is  re- 
stricted below  30  m.p.h.  The  program  of  the  work  should 
he  carefully  considered  so  as  to  prevent  the  stopping  or 
slowing  up  of  trains.  In  laying  rail  on  double-track  this 
can  be  avoided  partly  by  single-track  operation  while  the 
work  is  in  progress.  On  single  track  the  best  time  be- 
tween trains  should  be  selected,  so  that  a  considerable 
stretch  of  track  can  be  laid  in  a  short  time  and  full  spiking 
and  bolting  can  be  carried  on  under  traffic.  When  reballast- 
ing, care  should  be  taken  not  to  strip  too  far  ahead  of  the 
gravel  supply,  so  as  to  avoid  skelctin  track.  Track  should 
be  in  shape  for  the  passage  of  all  scheduled  trains  during 
the  work  period,  and  if  filled  with  ballast  the  track  should 
be  loft  in  condition  for  full  -^peefl  during  the  night.  Where 
slow  orders  arc  placed  on  bridges  for  the  protection  of 
workmen  and  not  for  the  safety  of  the  structure,  these 
orders  should   be  maintained   during  working  hours  only. 

Location  and  maintenance  of  signals  and  switches  are 
important  in  fuel  conservation.  Signals  should  be  so  lo- 
cated that  they  ran  be  readily  sen  from  a  distance,  and 
if  possible  at  points  where  tonnage  trains  can  be  easily 
started.  Operatirtg  conditions  to  be  confronted  in  the 
installation  of  interlocking  plants  should  be  given  attention. 
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Power  Company  Makes  Extensive  Triangulation  Survey 

Details  of  Methods  and  Instruments  Used  by  Southern  California  Edison  Company  in  First  Season's 
Work  on  Large  Area  Survey — Government  Sta.  dards  Followed 


By  W.  Mussetter 

Southern  California  Edison  Co.,  Big  Creek,  Cal. 


THE  Southern  California  Edison  Co.  has  completed 
the  first  season's  work  on  a  triangulation  control 
for  the  San  Joaquin  River  hydro-electric  project  which, 
to  the  writer's  knowledge,  is  the  most  extensive  and 
accurate  control  survey  ever  attempted  by  a  private 
organization  in  the  United  States.  The  purpose  of  this 
survey  is  to  correlate  the  different  units  of  the  project 
and  to  furnish  starting  points  for  surveys  for  local 
engineering  work  and  topography  and  to  control  the 
accuracy  of  such  surveys. 

The   work   was   governed   by   the    U.    S.   Coast    and 
Geodetic    Survey's    instructions   for   primary   and   sec- 


FIG.   1.      TRIAXGUI.ATIOX   SYSTEM   XORTH  OF  V.    S.   BASES 
KAISER-SHUTEYE 

ondary  triangulation.  These  instructions  call  for  a 
mean  triangle  closing  error  of  not  more  than  3  sec.  for 
primary  and  5  sec.  for  secondary  work,  a  maximum 
closure  of  about  8  sec.  and  15  sec.  for  the  two  grades, 
and  prescribe  base  lines  of  an  accuracy  consistent  with 
these  results. 

The  system  as  completed  to  date  covers  approximately 
600  square  miles  of  mountainous  region  in  Fresno  and 
Madera  counties,  Cal.  Seventy  stations  varying  in  alti- 
tude from  2,590  to  10,313  ft.  have  been  permanently 
marked.  The  maximum  length  of  line  observed  is 
about  15  miles. 

In  the  greater  part  of  the  area  covered  there  are  no 
roads  of  any  kind,  making  necessary  the  use  of  pack 
animals  almost  exclusively.  Several  points  were 
reached  only  after  difficult  ascents  on  foot,  the  building 


materials,  tools  and  instruments  being  carried  on  the 
backs  of  the  members  of  the  party. 

Stations  Observed — Main  scheme  stations  were 
placed  in  the  best  locations  afforded  by  topography, 
consistent  with  their  utility  as  controls  for  subsidiary 
figures,  so  as  to  keep  the  quantity  SiJ  a  minimum. 
Secondary  stations  were  placed  in  compromise  with 
the  above  conditions  and  conditions  of  accessibility, 
proximity  to  projected  work,  etc.  Following  is  a  sum- 
mary of  the  system!: 

Number  of  primary  stations 14 

Number  of  secondary  stations  occupied 54 

Number  of  secondary  stations  unoccupied 2 

Number  of  auxiliary  stations  occupied 8 

Number  of  intersection  stations 2 

Total  points  determined 80 

The  triangulation  was  tied  into  the  U.  S.  Geological 
Survey  triangulation  stations  Kaiser  and  Big  Shuteye, 
thereby  placing  it  on  the  North  American  Datum. 

Scheme,  Marks  and  Signals — The  system  in  general 
consists  of  several  chains  of  secondary  triangulation, 
controlled  and  tied  together  by  a  main  scheme  of 
primary  accuracy.  For  the  main  scheme  five-  and  six- 
sided  central  point  figures  were  chosen  as  best  fitting 
the  topography  and  area  to  be  covered.  For  secondary 
work  quadrilaterals,  central  point  figures,  and  in  a  very 
few  instances,  single  triangles  were  used.  Wherever 
possible  a  figure  affording  double  determination  of 
length  was  employed. 

Permanent  stations  of  both  classes  were  marked  by 
a  l-in.  X  6-in.  galvanized  iron  pipe  with  cap,  sulphured 
in  a  drill  hole  in  solid  rock  or  a  large  boulder.  In  one 
instance  where  no  rock  was  available  a  11-in.  pipe  4  ft. 
long  was  driven  3  ft.  into  the  ground.  A  cross  on  the 
cap  marks  the  true  center.  Targets  were  made  of  a 
li-in.  galvanized  iron  pipe-mast  bearing  at  their  tops 
two  heavy-gage  galvanized-iron  vanes  set  one  beneath 
the  other  and  at  90-deg.  angles  so  as  to  be  visible  from 
any  direction.  The  masts  were  made  in  4-ft.  sections 
for  convenience  in  packing  and  any  desirable  number 
could  be  coupled  together.  A  12-ft.  mast  was  standard. 
Eight-foot  masts  were  used  on  sharp  bald  peaks  and 
short  lines.  Two  sizes  of  vanes,  18  in.  x  36  in.  and  12 
in.  X  24  in.  were  used  according  to  length  of  time.  The 
vanes  were  painted  red  and  white  by  alternate  quadrants. 
Flags  were  secured  in  position  by  three  guy  wires ' 
anchored  to  eyebolts  sulphured  in  rock,  and  drawn 
tight  by  turnbuckles.  The  eyebolts  were  also  used  as 
reference  marks  by  recordingtheir  azimuth  and  distance 
from  the  station.  The  targets  were  readily  removed 
for  occupying  the  station.  On  a  few  lines  a  heliograph 
was  used. 

■  Instruments  and  Methods — The  instruments  used 
were  7-in.  Berger  repeating  theodolites,  reading  by 
opposite  vei-niers  to  10  sec.  directly  and  to  5  sec.  by 
estimation.      The   telescope   had   a    13-in.   focal   length, 


June  29,  1922 


ENGINEERING     NEWS-RECORD 


1077 


was  inverting-  in  type,  and  was  supplied  with  29-  and 
40-power  eyepieces.  A  6-in.  vertical  circle,  reading  to 
20  sec.  by  opposite  verniers  was  fitted  to  the  instru- 
ment and  was  used  for  trigonometric  levels  and  for 
time  observations.  The  vernier  frame  carried  a  bubble 
of  10-sec.  sensitiveness  per  0.1-in.  division.  A  strid- 
ing level  of  8.5-sec.  sensitiveness  was  applied  to  the 
telescope  trunnions  whenever  the  altitude  (+  or  — ) 
of  a  signal  was  greater  than  10  deg.  Fixed  microscopes 
were  applied  to  all  verniers  and  electric  illuminating 
provided  for  night  work.  A  three-screw  base  was  used. 
Besides  its  inherent  advantages  for  precise  work  this 
permitted  the  use  of  a  heavj'  framed  wooden  tripod 
loaded  with  rock  to  be  used  on  all  primary  stations, 
adding  greatly  to  the  accuracy.  On  secondary  stations 
the  instrument  was  mounted  on  its  own  tripod.  In  use 
the  theodolite  was  protected  from  sun  and  wind  by  a 
hexagonal  tent  of  light  canvas  supported  by  a  steel 
frame  to  avoid  use  of  a  center  pole.  The  instrument 
was  packed  in  two  bo.xes  fitted  with  harness  for  back- 
packing. 

Six  measurements  of  the  horizontal  angles  were  taken 
direct,  followed  immediately  by  six  readings  of  the  cor- 
responding explements  with  telescope  reversed.  The 
alidade  was  always  turned  in  increasing  azimuth.  The 
circle  was  read  on  the  initial,  first,  third  and  sixth, 
direct  and  sixth  reverse  readings.  The  horizon  was 
closed  in  all  cases.  For  primary  work  three  sets  were 
taken,  and  on  secondary,  two  sets.  The  maximum 
residual  from  the  arithmetical  mean  of  sets  permitted 


FIG.  3.     ST-\TION  IS  FOREST 
SER\aCE  LOOKOUT 

computed  from  Peter's  formula: 
1.2533 


and  side  equations  and 
length  equations  when 
such  are  involved.  The 
main  scheme  was  first 
adjusted  and  then  held 
as  fixed  and  the  sec- 
ondary system  was 
fitted  to  that.  A  study 
of  the  corrections  in- 
troduced by  the  ad- 
justment has  been 
made  and  tabulated 
below.  To  the  writer's 
l)e)ief  the  most  rigid 
te.<t  of  accuracy  is  the 
probable  error  of  an 
angle.  The  probable 
error  of  an  angle   is 


CIIAUACTEU  OF  COCN'TUY   I.VCT.T'DED  IN  SOUTlIKItN  CAI.IKOJi.M 
CO.  TRIANGI  LATION  WORK 


wa.t  3  and  4  sec,  respectively.  In  both  cla.sses  the 
maximum  horizon  closure  allowed  was  one;  second  times 
the  number  of  angles.  If  these  limits  were  exceeded 
more  sets  were  taken.  Initial  circle  settings  were  made 
at  or  near  0  deg.  0  min.  40  sec,  60  d<>g.  03  min.  50 
Fee.,  and  120  deg.  07  min.  20  .sec.  for  .'!  sets,  and  0  deg. 
0  min.  40  sec.  and  90  deg.  05  min.  30  sec.  for  two  set8, 
Bo  aa  to  use  different  part.s  of  both  the  circle  and 
verniers. 

No  attempt  was  made  to  set  off  thesp  placing  readinjrs 
exactly.  Very  little  difficulty  wafl  exp«ri<  rued  in  keeping 
within  the  limiting  errors.  The  avcinK'"  time  for  ob- 
serving a  set  wa.s  about  10  minutes. 

Adjujttmrnt  and  Analysia  of  Di.'irrfi"n}rieB — A  rigid 
least-square  adju.Mtment  was  made  nf  all  the  figurcH. 
This  adjustment  requires  the  satisfa-  tion  of  all  angle 


VN(N—1) 
where  V  is  the  sum  of  errors  without  regard  to  sign 
and  .V  is  the  total  number  of  ob.servations.     The  mean- 
square  error  of  an  angle  is  given  by  the  formula,  m.s.e. 

-  \3]^   where  i:A    is  the  sum  of  the  squares  of  the 

closing  errors  of  the  triangle,  and  N  is  the  number  of 
triangles.  (See  table  on  page  1078  as  an  indica- 
tion of  the  accuracy  of  the 
triangulation.) 

Base  Measure — One  base 
line  only  was  measured,  about 
Ij  miles  long,  in  the  vicinity 
of  Shaver  Lake.  The  location 
was  in  cut-over  timber  land, 
and  quite  rocky  in  character. 
The  line  was  cleared  and  2  x 
4-in.  stakes  4  ft.  long  were 
driven'  11  ft.  into  the  ground 
at  50-m.  intervals,  with  1  x  4's 
set  halfway  between,  and  at 
more  frequent  intervals  when 
needed  to  keep  the  tape  clear 
of  the  ground.  Where  rock 
^..j— ■  -■■■,  was  encountered  a  frame  was 

MBflHimfc. nailed  to  the  stake  and  heavily 

loaded  with  rock.  A  lead  strip 
i  in.  wide  was  nailed  on  each 
2  X  4  parallel  to  the  base  for 
marking  tape  ends.  A  nail  was  driven  horizontally  into 
the  internicdiato  stakes  in  line  both  vertically  and  hori- 
zontally with  the  end  stakes  to  support  the  middle  of  the 
tape.  The  apparatus  used  was  standard  invar  base 
tapes  and  stretchers  borrowed  from  the  Coa.st  and  Geo- 
detic Survey.  Thermometers  were  taped  to  the  end  of 
the  tape  and  read  after  each  application.  A  party  of  six 
was  employed  consisting  of  a  front  and  a  rear  contact, 
a  front  and  a  rear  stretcher,  a  man  to  carr>'  and  place 
the  midrlle  of  the  tape,  and  a  recorder.  The  tape  was 
given  a  ton.nion  of  15  kg.  indicated  by  a  spring  balance 
on  the  front  stretcher,  and  the  tape  end  transferred  to 
the  lead  strips  by  a  very  fine  scratch.  The  base  was 
measured  forward  and  backward,  different  tapes  bein"? 
used  for  the  two  measurements.  The  time  consumed  in 
measuring  was  but  four  hours. 
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Statistics  Showing  Accuracy  of  Triangulation 

Primary  System 

Number  of  stations 14 

Number  of  triangles 23 

Triangles  with  plus  closure 13 

Triangles  with  minus  closure 10 

Average  closure  of  a  triangle 1".64 

Maximum  closure  of  a  triangle 3". 50 

Mean  square  error  of  an  angle 1".06 

Average  correction  to  an  angle 0" .  79 

Maximum  correction  to  an  angle 2" .  38 

Probable  error  of  an  observed  angle 1".00 

Secondary  System 

Number  of  stations 56 

Number  of  triangles  closed 93 

Triangles  with  plus  closure 50 

Triangles  with  minus  closure 43 

Average  closure  of  a   triangle 4". 22 

Maximum  closure  of  a  triangle 15". 97 

Mean  square  error  of  an  angle 3". 23 

Average  correction  to  an  angle 1".65 

Maximum  correction  to  an  angle 8". 50 

Probable  error  of  an  observed  angle 2". 06 


Inclination  corrections  were  found  by  running  wye 
levels  in  both  directions  over  the  stakes  and  applying 
the  correction  necessary  to  reduce  the  tape  length  to 
the  horizontal. 

A  probable  error  of  4.6  mm.,  corresponding  to  one 
part  in  549,000,  was  obtained.  The  base  was  reduced 
to  sea  level  by  the  formula,  L  :=  1  —  Ih/r,  For  the  pur- 
pose of  computing  co-ordinates  this  length  has  been 
raised  to  the  4,000-ft.  plane. 

The  base  net  of  primary  accuracy  was  developed  so 
as  to  avoid  any  distance  angles  less  than  30,  and  to 
keep  Sit!  a  minimum. 

Astronomic  Azimuth — Astronomic  azimuth  observa- 
tions were  taken  at  station  Long  Ridge.    Time  was  de- 


FIG.   ■!.      SETTING  A  STATION 

termined  by  the  method  of  altitudes  of  stars  near  the 
prime  vertical.  Four  double  altitudes  each  on  a  star 
in  the  east  and  one  in  the  west  were  taken  both  before 
and  after  the  horizontal  observations.  The  horizontal 
angle  between  Polaris  and  the  mark  was  measured  by 
the  same  method  as  horizontal  angles,  72  readings  being 
taken.  The  time  of  observation  and  readings  of  the 
stride  level  in  direct  and  reversed  position  were  taken 
at  each  pointing  on  Polaris. 

The  mark  was  an  ordinary  flashlight  centered  over 
another  station  10  miles  distant.  This  azimuth  was 
tied  into  a  line  of  the  U.  S.  Geological  Survey  triangu- 
lation, with  which  it  checked  to  1.6  sec. 

Triogonometric  Leveling — Vertical  angles  were  ob- 
served at  all  stations.  A  double  altitude  consisted  of 
a  pointing  direct  followed  by  a  pointing  in  the  reverse 
position.  Three  double  altitudes  were  taken  on  each 
signal.  This  is  the  same  method  as  that  of  double 
zenith  distances,  except  that  the  circle  was  so  gradu- 
ated as  to  give  plus  and  minus  altitudes  instead. 

The  difference  in  elevation  of  each  pair  of  stations 
was  computed  by  the  formula:  li,  —  h^  =  s  tan 
Ha  —  a,)  (ABC) ,  in  which  h^  and  h^  are  elevations  of 
the  stations,  a,  and  a^  are  the  measured  altitudes  cor- 
rected for  height  of  instrument  and  object  observed, 
s  is  the  horizontal  sea  level  distance,  and  A,  B  and  C 
are  factors  for  correcting  the  difference  of  elevation 
for  mean  height  above  sea  level,  and  for  distance  on 
the  Clarke  spheroid. 

The  discrepancies  in  computed  elevations  indicate  the 
probable  error  of  the  trigonometric  leveling  to  be  =*=  2  ft. 

The  entire  work,  field  and  office  was  executed  by  the 
engineering  department  of  the  Southern  California 
Edison  Co.  at  the  head  of  which  is  H.  W.  Dennis.  The 
work  was  under  the  immediate  supervision  of  Dr.  A. 
B.  Pierce.  Twenty-two  stations  were  set  and  occu- 
pied by  C.  L.  Randolph  and  the  remainder,  together 
with  the  base-line  measurement,  were  placed  and  occu- 
pied by  the  author. 


FIG.  5.     OBSERVING  TENT 


Plans  for  1,170  Miles  of  Forest  Roads 

A  program  of  national  forest  highway  construction  in- 
volving an  outlay  of  approximately  $10,000,000  for  1,170 
miles  of  road  in  23  states  has  been  approved  by  the  Sec- 
retary of  Agriculture  to  be  financed  largely  from  the 
forest  highway  fund  of  the  Federal  Highway  Act. 
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Cast-iron  Pipe  Problem  and  Centrifugally  Cast  Pipe 


Abstract  of  Committee  Report  and  Papers 
Before  American  Water  Works  Association 


Report  of  Committee  on  Specifications 
for  Cast-Iron  Pipe 

ON  the  question  of  specifying  the  chemical  quality  of 
the  metal  and  a  definite  relation  between  breaking 
load  and  flexure,  the  outstanding  event  of  the  year  was  the 
submission  to  the  committee  of  the  report  of  Dr.  Richard 
Moldenke,  who  had  been  employed  by  the  manufacturers  to 
make  an  extensive  investigation.  This  investigation  in- 
volved the  casting  of  some  800  test  bars  at  eight  different 
foundries — one-half  of  which  were  cast  according  to  the 
present  water-works  standard  lx2-in.  flat  bar,  and  the 
other  half  according  to  the  A.  S.  T.  M.  standard  l}-in.  cir- 
cular "arbitration"  bar.  All  bars  were  broken  transversely 
and  in  the  case  of  the  round  bars  one  or  more  of  those 
showing  a  transverse  strength  nearest  to  the  average  trans- 
verse strength  were  taken  for  complete  chemical  analysis 
and  tensile  test. 

Chemical  Tests  of  Pipe  Metal — As  to  the  feasibility  of  a 
specification  for  chemical  quality  of  the  metal,  Dr.  Moldenke 
finds  strongly  in  the  negative,  except  in  the  case  of  sulphur 
for  which  he  suggests  a  maximum  limit  of  0.12  per  cent  in 
lieu  of  the  0.10  per  cent  recommended  by  the  committee  in 
the  tentative  revision  issued  several  year  ago.  His  reasons 
for  opposing  the  specification  of  chemical  quality  is  that  no 
constituent  has  an  effect  which  is  not  dependent  upon  the 
amount  of  other  constituents;  that  the  analysis  of  a  test 
bar  may  be  quite  different  from  the  analysis  of  the  same 
metal  when  cast  in  the  pipe;  and  that  the  final  value  of  the 
metal  is  dependent  on  many  other  conditions  than  are  dis- 
closed by  chemical  analysis  of  a  sample  taken  from  the 
ladle.  _ 

Your  committee  has  reached  no  conclusion  in  reference 
to  the  adoption  of  specifications  of  chemical  qualities.  We 
are  impressed  by  Dr.  Moldenke's  argument  and  also  by  the 
expense  and  time  required  to  make  analyses  as  a  day-by-day 
part  of  the  work  of  inspection,  and  it  is  not  improbable 
that  the  final  decision  will  be  that  such  specifications, 
with  the  exception  of  sulphur,  are  impracticable.  It  is  of 
interest,  however,  to  note  that  by  a  very  slight  widening  of 
the  limits  set  by  the  chemical  specifications  included  in  the 
tentative  revision  of  the  committee,  all  the  bars  analyzed 
by  Dr.  Moldenke  would  pass  and  that,  on  the  other  hand, 
practically  all  the  freak  irons  which  have  been  found  by 
F.  A.  Mclnnes  in  pipe,  broken  in  use  and  which  he  is  to 
describe  to  this  convention  [see  accompanying  abstract. — 
Editor]  have  analyses  which  would  have  thrown  them  into 
the  discard,  if  subject  to  the  chemical  specifications  aug- 
■  ste<l  by  the  committee. 

HeUitinn  Betveen  Load  and  Flexure. — In  reference  to  the 
specification  of  a  relation  between  breaking  load  and  flexure 
in  test  bars  the  manufacturers  havf  .ti  njiti-d  the  principle 
involved  as  sound  and  a  reasonable  ?Ti<';ins  of  checking  the 
possible  development  of  utrength  at  the  rxpense  of  re- 
siliency. At  the  first  conference  with  the  manufacturers  in 
.January  it  was  agreed  that  the  rh.Tirman  of  the  New 
England  and  American  committee  Rhuulil  prt-pare  a  tentative 
draft  of  a  rf vised  test  bar  specifir.'iti"n.  As  »ubmitteiJ 
to  the  manufacturers,  this  draft  callfil  for  a  trannverse 
breaking  lead  of  not  les»  than  1.900  lb.,  a  deflection  for 
bars  breaking  at  1,900  lb.  of  not  lo--  "  -n  0  .',0  in.,  and  for 
bars  breaking  at  higher  loads    i    !■  '  "f  " "^  '"■  P'"" 

0.025  in.  for  each  200  lb.  of  load  in  .  '  '  ■•■>"<>  Ih.    When 

this  specification  was  applied  by  I'  '  '  '■""  bars 

broken  by  him,  it  was  found  that  ;,  •  ■     'ee  would 

be  rejected.     As  these  barg  wtif    '  '    '"tatlve  of 


present  practice,  this  result  at  once  raised  questions  as  to 
whether  a  more  resilient  iron  is  necessary  and  as  to  whether 
such  an   iron  can  be  economically  produced. 

At  a  meeting  with  the  Foundrymen's  Test  Bar  Committee 
on  April  15,  your  committee  took  the  position  that  the 
revised  specifications  should  lead  to  the  development  of  the 
best  metal  which  is  economically  possible  and  should  not  be 
framed  on  the  assumption  that  the  present  irons  are  as  good 
as  can  be  produced  at  reasonable  cost.  It  was  admitted  that 
the  percentage  of  scrap  used — owing  to  high  freight  rates 
and  war  residues — is  now  and  will  be  for  years  to  come 
abnormally  high,  and  while  the  manufacturers  insist  that 
they  are  making  as  good  pipe  as  at  any  time  in  the  history 
of  the  industry,  it  was  the  judgment  of  the  committee  that 
a  further  investigation  should  be  undertaken  to  determine 
whether  a  better  material  than  that  tested  by  Dr.  Moldenke 
is  economically  possible.  Accordingly  the  manufacturers 
generously  undertook  to  finance  further  work  by  Dr.  Mol- 
denke and  he,  in  co-operation  vi-ith  W.  R.  Conard  of  the  joint 
committee,  was  authorized  to  determine  by  actual  variation 
of  the  mixture  of  pig  iron  and  scrap,  at  one  or  more  foun- 
dries, whether  an  iron  which  will  more  nearly  meet  the  ten- 
tative specifications  for  relation  between  breaking  load  and 
flexure  can  be  economically  produced.  This  work  is  already 
begun  and  it  is  hoped  that  the  report  will  be  available  before 
the  end  of  the  year. 

One  of  the  interesting  recommendations  of  the  Moldenke 
report  is  that  a  new  test  bar,  20  in.  long,  with  a  diameter  of 
lii  in,  to  be  broken  between  supports  18  in.  apart,  should  be 
substituted  for  the  present  water-works  standard  1  x  2-in. 
flat  bar  which  is  broken  between  supports  24  in.  apart.  The 
committee  is  not  convinced  that  the  circular  bar  is  an  im- 
provement, but  it  has  subscribed  to  Dr.  Moldenke's  recom- 
mendation to  the  manufacturers  that  parallel  tests  on  the 
present  and  suggested  type  of  bars  should  be  carried  on  for 
six  months. 

Improi^ed  Coating — In  the  problem  of  developing  an  im- 
proved coating  no  definite  progress  has  been  made  during  the 
year,  and  in  the  absence  of  any  available  funds  there  appears 
to  be  little  prospect  of  being  able  to  undertake  the  work. 
Present  methods  of  coating  pipe  have  small  regard  for 
the  present  specifications.  The  material  used  is  generally 
crude  coal  tar,  or  inferior  water  gas  tar  and  not  a  "pitch" 
— as  required  by  the  specification.s — except  so  far  as  the 
crude  tar  is  refined  to  a  pitch  by  the  distillation  which  takes 
place  in  the  dipping  tank.  Temperatures  are  not  accurately 
controlled  and  overheating,  particularly  in  the  case  of  heavy 
pipe,  is  responsible  for  thin  brittle  coatings  of  little  value  as 
a  protection  to  the  metal. 

The  manufacturers  will  furnish  just  as  good  a  coating  as 
the  users  of  pipe  demand,  and  it  is  the  present  feeling  of  the 
committee  that  the  most  direct  road  to  the  development  of 
a  better  standard  is  for  those  engineers  and  superintendent.s 
who  appreciate  the  economy  of  maintaining  the  carrying 
capacity  of  pipe  lines,  to  adopt  a  specification  which  will 
.'uarantec  the  use  of  a  straight-run  coal  tar  pitch  and  such 
control  of  the  heating  of  the  pipe  and  bath  as  will  prevent 
injury  to  this  material  in  its  application  to  the  pipe.  The 
tentative  specifications  for  tar  issued  by  your  committee  in 
1916  will  insure  the  use  of  coal  tar  pitch.  [See  Engineerivg 
Nrv'K-Uernrd.  May  31,  1917,  p.  449,  for  tentative  specifica- 
tions— KniToR.] 

Your  committee  believes  that,  in  view  of  the  possible 
fundamental  efTecfg  of  certain  new  processes  of  making  pipe 
on  the  problem  of  stand.irdization,  it  is  perhaps  fortunate 
that  we  have  made  progrcsu  «luwly  in  reachinif  any  definite 
revision  of  existing  spccifiratinns. 
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[Reference  is  apparently  made  to  centrifugal  casting, 
which  gives  a  pipe  of  high  tensile  strength  and  has  a  bearing 
on  the  mooted  question  of  outside  diameter.  See  brief  sum- 
mary of  this  same  committee  report,  Engineering  News- 
Record,  May  25,  p.  882,  also  abstract  of  Prof.  Gillespie's 
paper  on  centrifugal  casting,  herewith. — Editor.] 

The  committee  is  composed  of  Frank  A.  Barbour,  chair- 
man; Walter  Wood,  Edward  E.  Wall,  N.  F.  S.  Russell, 
William  C.  Hawley,  William  W.  Brush. 


Centrifugally  Cast  Iron  Pipe 

By  Peter  Gillespie 

professor  of  Civil  Engineering,  University  of  Toronto,  Canada 

THE  problem  of  employing  a  revolving  mould  in  the 
process  of  casting  is  one  that  for  generations  has 
appealed  to  the  inventor,  and  it  is  indeed  astonishing  that 
developments  along  this  line  have  been  so  long  delayed.  The 
history  of  early  attempts  to  solve  it  is  one  marked  mostly 
by  failure  in  which  the  names  of  Eckhard,  Taylor  and 
Wailes,  Huth  and  others  appear.  No  significant  progress  in 
the  application  of  the  method  to  commercial  production  in 
the  metal  industry  seems  to  have  been  made  until  quite 
recently  and  although  it  is  now  employed  in  the  production 
of  articles  of  non-metallic  and  non-ferrous  composition,  it  is 
with  the  manufacture  of  cast-iron  bell-and-spigot  pipe  with 
which  this  paper  is  primarily  concerned. 

The  cle  Lavaud  Process — For  the  manufacture  of  cast-iron 
by  the  de  Lavaud  process,  a  plant  consisting  of  a  cupola,  a 
revolving  water  cooled  molding  machine,  an  annealing  fur- 
nace and  a  dipping  vat  is  required.  The  molten  metal  is  first 
transferred  from  the  cupola  to  a  tilting  ladle  at  one  end  of 
the  machine.  This  ladle  holds  slightly  more  iron  than  is 
required  for  a  single  pipe  of  the  size  to  be  cast.  By  an 
ingenious  and  perfectly  controlled  hydraulic  device,  this  ladle 
can  be  made  to  discharge  its  contents  into  a  cantilevered 
water  cooled  trough  which  projects  into  the  interior  of  the 
revolving  mold  and  from  the  forward  end  of  which  iron  is 
permitting  to  discharge  in  a  stream  lying  nearly  in  the 
plane  of  revolution. 

Revo'ving  Hollow  Wafer-Cooled  Mold — The  machine  in- 
cludes an  accurately  made  hollow  cylindrical  mold  whose 
inner  dimensions  are  identical  with  the  outer  dimensions  of 
the  finished  pipe,  including  the  enlarged  bell  end.  This  mold 
is  revolved  on  its  axis  by  an  impulse  water  wheel  integral 
with  it,  inside  a  cylindrical  stationary  casing,  the  annular 
space  between  the  two  cylinders  being  filled  with  cooling 
water  which  is  continually  changing  under  a  moderate  pres- 
sure maintained  at  the  inlet  end.  Escape  of  this  water  at 
the  ends  of  the  machine  between  the  moving  mold  and  the 
stationary  casing  is  prevented  by  the  use  of  gland-like 
rings  somewhat  similar  to  collar  thrust  bearings  employed 
in  marine  work.  The  revolving  mold  is  supported  at  two 
points  in  its  length  by  two  sets  of  friction  rollers  which  have 
bearings  on  the  inside  of  the  casing  and  are  lubricated  by 
grease  cups  accessible  from  the  outside.  To  shape  the  inside 
of  the  bell  a  single  small  core  is  used — the  only  one  em- 
ployed. This  provides  an  annular  shelf  for  the  centering  of 
the  spigot  and  the  undercut  chase  in  the  bell  for  the  recep- 
tion of  calking  lead  when  the  pipes  are  jointed  in  service. 
No  bead  is  provided  at  the  spigot  end,  this  feature  being 
omitted  in  order  that  the  pipe  may  be  drawn  from  the  mold 
after  solidification  of  the  iron  has  taken  place.  The  casing 
and  its  contained  mold  are  made  to  travel  back  and  forth 
on  horizontal  ways  by  means  of  a  hydraulic  cylinder  installed 
beneath  the  casing. 

Pouring  and  Spinning — Assume  the  tilting  ladle  filled  with 
the  necessary  quantity  of  molten  iron  and  the  movable 
casing  run  forward  so  that  the  extremity  of  the  cantilevered 
trpugh  registers  even  with  the  remote  end  of  the  mold,  which 
is  always  the  bell  end.  The  turbine  is  started  and  when  the 
mold  has  acquired  its  proper  speed,  the  tilting  ladle  is  tipped 
forward  discharging  its  contents  into  the  cantilevered 
trough.  The  observer  at  the  bell  end  signals  the  first 
appearance  of  the  molten  metal  at  his  end  of  the  pipe  where- 


upon the  operator  in  charge  of  the  hydraulic  cylinder  imme- 
diately starts  the  backward  movement  of  the  casing  on  its 
ways.  The  fluid  iron  is  thus  supplied  to  the  mold  continu- 
ously right  out  to  the  spigot  end.  In  contact  with  the  cool 
revolving  mold  it  solidifies  in  a  few  seconds  and  shrinks 
from  the  mold  slightly  but  sufficiently  to  be  withdrawn 
therefrom  by  a  special  hook  that  engages  the  spigot  end 
when  the  casing  is  again  moved  on  its  way  in  the  forward 
direction.  The  pipe  is  then  passed  directly  to  the  annealing 
furnace  in  which  case  its  residual  heat  is  conserved  or  is 
allowed  to  cool  in  air.  The  normal  output  from  a  machine  is 
14  6-in.  pipes  per  hour,  the  operating  gang  numbering  seven 
men. 

Annealing — The  process  of  annealing  comes  next.  The 
furnace  is  oil-fired.  In  it  the  equivalent  of  five  6-in.  pipes 
may  be  treated  simultaneously.  By  a  mechanism,  these 
pipes  are  slowly  revolved  as  the  blast  plays  on  them  so 
that  all  portions  are  equally  heated.  This  prevents  warp- 
ing and  secures  uniformity  in  quality  in  all  parts  of  the 
pipe.     The  temperature  is  controlled  by  optical  pyrometers. 

Comparative  Weights — Class  C  pipe,  manufactured  for 
water-works  service  in  accordance  with  the  specifications  of 
the  American  Water  Works  Association,  has  for  4,  6  and 
14-in.  sizes  weights  of  23.3,  35.5  and  116.7  lb.  per  lineal  foot 
respectively.  De  Lavaud  pipes  of  the  same  nominal  sizes 
have  weights  of  15,  24  and  62.5  lb.  per  lineal  foot  respec- 
tively. 

Tests  of  Pipe  Material — The  metal  in  de  Lavaud  pipe  is 
a  fine  grained  gray  iron,  uniform  in  appearance  and  texture, 
remarkably  free  from  blowholes  and  slag  pockets  and  having 
a  wall  of  thickness  surprisingly  uniform.  From  time  to  time 
the  writer  has  conducted  tests  on  these  pipes  and  on  samples 
of  metal  cut  therefrom  for  the  purpose  of  comparison  with 
material  cut  from  sand  mold  pipes  poured  from  the  same 
heat.  In  one  instance,  the  two  materials  when  analyzed  gave 
the  following  results: 


Constituent 

Mach 

nr.-Made  Pipe 

Sand  Cast  Pipe 

Per  Cent 

Per  Cent 

C. 

3.45 

3.67 

Mn. 

.49 

.61 

S 

.053 

.044 

P. 

.563 

.654 

Si 

2  48 

2  00 

The  tensile  strength  of  the  machine-made  cast-iron  was 
37,000  lb.  per  square  inch;  that  of  the  sand  mold  iron  was 
16,000  lb.  per  square  inch. 

The  modulus  of  rupture  in  cross-bending  for  the  former 
material  was  64,000  lb.  per  square  inch;  for  the  latter,  34,000 
lb.  per  square  inch. 

The  resilience  in  inch  pounds  per  cubic  inch,  determined 
from  cross-bending,  was  20  for  the  former  and  10  for  the 
latter.  The  modulus  of  elasticity,  determined  also  from 
cross-bending,  was  15,400,000  lb.  per  square  inch  for  the 
former  and  8,600,000  lb.  per  square  inch  for  the  latter. 
Roughly,  therefore,  the  strength  both  in  tension  and  cross- 
bending,  the  resistayice  to  shock  and  the  stiffness  are  about 
tu'ice  as  great  for  machine-made  iron  as  for  the  sand-cast 
product. 

In  another  and  more  recent  series,  the  tensile  strength  of 
the  machine-made  product  averaged  40,000  lb.  per  square 
inch;  that  of  sand  cast  iron,  18,000  lb.  The  modulus  of  rup- 
ture averaged  59,000  lb  for  the  former  and  37,000  lb.  for  the 
latter,  each  item  being  the  average  of  four  determinations. 
A  6-in.  pipe  tested  by  the  writer  recently  sustained  an  inter- 
nal hydrostatic  pressure  of  2,100  lb.  per  square  inch  without 
failure.  As  the  walls  were  0.32  in.  thick  and  the  internal 
diameter  was  6.25  in.  the  circumferenti,al  tensile  stress  in  the 
metal  shell  was  practically  20,000  lb.  It  was  the  intention 
to  test  this  pipe  to  destruction,  but  the  end  gaskets  gave 
out  at  the  pressure  indicated. 

Accurate  determinations  of  the  weight  per  cubic  foot 
showed  that  the  two  materials  differed  but  little  in  this 
respect.  This  weight  was  433  lb.  per  cubic  foot  for  each 
class. 

The  chilling  of  the  outer  layer  of  metal  in  pipes  made  by 
the  de  Lavaud  process  results  in  the  formation  there  of  a 
thin  annulus  of  white  iron.  To  convert  this  to  a  gray  iron, 
the  pipes   are  annealed,  as  stated   above.     The  molecular 
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structure  after  annealing  is  however  different  from  that  pf 
sand-cast  iron.  The  graphite  is  more  finely  divided  than  in 
the  latter  where  large  flakes  of  that  material  are  in  evidence. 
In  this  the  explanation  of  the  greater  strength  of  the 
machine-made  material  probably  lies. 

Long  Life  and  Other  Possibilities — Further,  in  the  fact 
that  smooth  metal  rusts  more  slowly  than  rough  (machine 
molded  pipe  is  unusually  smooth,  especially  on  its  outer  sur- 
face), an  indication  as  to  long  life  may  be  found.  Recent 
researches  in  the  field  of  electro-chemistry  have  established 
pretty  well  the  principle  that  a  metal  which  is  homogeneous 
in  its  structure  and  properties  is  not  likely  to  develop  those 
differences  of  electric  potential  that  make  for  corrosion  in 
service.  May  not,  therefore,  the  homogeneous  structure 
characteristic  of  de  Lavaud  metal  be  also  an  indication  of 
its  capacity  to  resist  well  common  influences  tending  toward 
corrosion  ? 

The  de  Lavaud  process  is  one  that  has  great  possibilities 
for  usefulness  and  economy.  To  the  manufacturer  it  means 
less  metal,  less  labor,  and  less  foundry  space  since  areas  for 
storage  and  mixing  of  sand  and  for  flasks  are  not  required. 
Moreover  the  number  of  rejections  at  the  point  of  inspec- 
tion is  remarkably  low.  These  circumstances  favor  an  in- 
creased output.  To  the  shipper  and  the  customer  the  lessened 
weight  is  an  important  consideration.  The  user  finds  the 
absence  of  imbedded  sand  grains  a  matter  of  much  impor- 
tance when  he  comes  to  machine  the  metal,  which  he  finds  of 
uniform  texture,  free  from  blowholes,  easily  worked,  and 
capable  of  taking  a  clean  steel-like  thread  when  tapped  for 
house  connections.  To  him  also  the  smooth  interior  and 
greater  cross-section  of  bore  for  a  given  outside  diameter 
are  circumstances  of  some  account,  favoring  increased  carry- 
ing capacity.  All  in  all  the  development  marks  a  significant 
advance  in  the  replacement  of  manual  labor  by  the  machine 
so  characteristic  of  the  industrial  achievements  of  the  pres- 
ent century. 

Manufacturing  rights  for  de  Lavaud  pipe  within  the 
British  Empire,  exclusive  of  Canada,  are  held  by  the  Stanton 
Iron  Work,  Nottingham,  England,  one  of  the  largest  manu- 
facturers of  cast-iron  pipe  in  the  world.  The  rights  for  the 
United  States  of  America  are  held  by  the  United  States 
Cast  Iron  Pipe  &  Foundry  Co.,  and  those  for  the  Orient, 
including  Japan,  China  and  Siberia,  by  Tsuda  &  Co.,  Osaka, 
Japan.  The  Canadian  company,  the  National  Iron  Corpora- 
tion of  Toronto,  is  to  day  supplying  its  product  to  users 
distributed  throughout  Canada  from  Halifax  on  the  east  to 
Vancouver  on  the  Pacific  Ocean. 


Causes  of  Failure  in  Cast-iron  Pipe 


By  F.  a.  McInness 


THE  quality  of  the  metal  put  into  cast-iron  pipe  is  not 
sufficiently  safeguarded  in  the  standard  specifications 
of  the  water-works  associations.  Test  bars  are  required  to 
support  center  loads  of  1,900  lb.  in  the  New  England  and 
2,000  lb.  in  the  American  specifications  and  to  show  a  deflec- 
tion of  0..3  in.  before  breaking.  Because  no  direct  connec- 
tion is  made  between  the  loading  and  tho  deflection,  0.3  in. 
deflection  is  not  shown  in  many  ca.ses  until  the  load  is  in 
excess  of  2,000  lb.,  oftentimes  largely  in  excess.  Of  2,183 
teat  bars  broken  by  the  Metropolitan  Wat<r  Board  of  Massa- 
chusetts in  the  past  nine  years,  905  or  41  •'>  per  cent  showed 
less  than  0.3  in.  deflection  at  1,900  lb.,  tli.'  range  being  from 
0.18  to  0.43.  and  about  20  per  cent  shov.  !•  i. .  Hons  from  0.18 
to  0.24,  with  3K9  or  18  per  cent  b.tw. .  '  '  ^nd  0.24.  [The 
figures  arc  given  in  more  detail  in  tlv    .'    ■  i.il  paper.] 

The  question  naturally  arises,  "Why  not  .spwify  the  com- 
position of  the  iron,  stating  just  what  percentage  of  the 
different  elements  will  be  allowed,  as  i.-*  done  in  the  manu- 
facture of  steel?"  There  arc  practicabl<'  objections  to  this 
course  based  on  the  difl'erences  in  ores  and  mke  throughout 
the  country,  on  the  necessarily  difforent  rompo^ition  of  thick 
and  thin  pipe,  on  the  practical  diffirultv  of  nicking  such  a 
provision  effective,  on  the  possibl'.-  nn.i.  ="  ;.V>il'ty  of  specify- 


ing both  physical  characteristics  and  composition  of  metal, 
etc.  The  writer,  however,  believes  that  the  permissible  sul- 
phur content  at  least  should  be  specified;  with  this  provi- 
sion, together  with  a  logical  relation  between  flexure  and 
breaking  load  fixed  in  the  test  bar  requirement,  a  long  step 
forward  towards  uniform  and  satisfactory  iron  will  have 
been  taken. 

Metal  Analyses — Analyses  of  metal  from  some  of  the  pipe 
in  the  Boston  water-works  that  has  been  found  broken  or 
cracked  during  the  past  twenty  years,  and  from  broken  pipe 
at  St.  John,  N.  B.,  and  Hartford,  Conn  [reported  in  detail  in 
the  original  paper]  show  some  "horrible  examples."  Wit- 
ness the  48-in.  Boston  pipe,  laid  in  1869,  on  which  there 
were  six  breaks  between  Oct.  19  and  Dec.  5,  1900,  following 
a  15-lb.  increase  in  working  pressure.  This  pipe  showed 
combined  carbon  of  0.04  and  silicon  of  4.05.  A  24-in.  pipe  at 
Hartford,  Conn.,  which  broke  in  1921,  showed  combined  car- 
bon of  0.03  and  phosphorous  of  1.86.  Omitting  extremes, 
the  remaining  analyses,  particularly  those  in  which  the  sul- 
phur is  abnormally  high,  warrant  the  conclusion  that  the 
quality  of  the  iron  was  a  contributing  if  not  a  direct  factor 
in  the  failure  of  the  pipe.  As  a  rule,  two  specimen  pieces 
taken  from  different  parts  of  the  broken  pipe,  were  sub- 
mitted for  analysis  and  in  no  case  was  a  substantially  dif- 
ferent result  obtained  from  the  bell-and-spigot  end  of  the 
same  pipe. 

Higher  Standard  Suggested — Cast-iron  pipe  is  not  a  homo- 
geneous material;  when  pig  iron  and  scrap  iron  are  melted 
and  made  into  water  pipe,  the  resulting  cast  iron  must  vary 
to  some  extent  in  its  physical  characteristics,  owing  to  dif- 
ferences in  the  material  used  in  the  cupola  and  to  the 
methods  employed  in  moulding,  cooling,  etc.;  the  process  of 
manufacture  demands  a  high  degree  of  skill  and  oversight  if 
the  product  is  to  maintain  the  uniform  quality  desired.  That 
this  condition  does  not  always  exist  is  apparent  to  those 
familiar  with  the  output  of  cast-iron  water  pipe.  There  are 
notable  exceptions,  but  on  the  whole  it  would  appear  that 
the  general  standard  of  manufacture  might  be  raised  to  the 
advantage  alike  of  maker  and  consumer,  to  the  end  that  a 
well  coated  pipe  of  uniform  and  suflicient  strength,  equal  at 
least  to  the  best  of  the  present  product,  may  be  absolutely 
depended  upon. 

The  writer  is  one  of  those  who  believe  in  cast-iron  pipe 
for  water-works  distribution  and  supply  systems,  recog- 
nizing it  to  be  best  suited  to  meet  the  conditions  usually 
found;  and  as  its  friend,  advocates  the  application  of  more 
scientific  method  in  its  manufacture  than  now  obtains  in 
many  cases. 

North  Carolina  Highway  Contracts  and  Costs 
for  March 

During  the  month  of  March  the  North  Carolina  State 
Highway  Commission  let  contract.s  for  138.25  miles  of 
highway  at  a  total  co.st  (exclusive  of  the  usual  10  per 
cent  for  engineering  and  contingencies)  of  $2,322,975. 
Of  this  mileage,  32.62  miles  w'ere  of  the  standard  types 
of  hard  surface  construction,  i.e.,  plain  and  re-inforced 
concrete  and  various  asphaltic  types,  costing  $1,040,- 
800;  53.35  miles  were  of  waterbound  and  penetration 
macadam,  and  two-course  gravel  construction,  costing 
$902,660;  and  52.28  miles  were  of  sand-clay,  topsoil,  or 
one-course  gravel  con.'struction,  costing  $379,515.  The 
widths  of  all  aurfacings  were  about  equally  divided 
between  16  and  18  ft.  The  average  cost  per  mile  of 
the  hard-surface  types  was  $31,907;  of  the  macadam 
types.  $16,920;  and  sand-clay  and  top.soil  types.  $7,259. 

The  foregoing  figures  include  all  necessary  clearing, 
grubbing.  draining.  overhaul,  reinforced-concrete 
bridges,  and  all  other  work  incidental  to  the  proper 
completion  of  the  projects.  The  tntjil  cost  of  bridges 
and  culverts  (included  in  the  above)  amounted  to 
$274,145,  making  an  average  coat  for  theae  structures, 
per  mile  of  road,  of  about  $1,983. 
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Pennsylvania  R.  R.  Will  Extend 
Lines  to  Detroit 

Project  Now  Under  Way  Includes  20-Mile  Cut-Off 

and  Large  Terminals — Gravity  Yard  and 

Double-Deck  Freighthouses 

RENEWAL  of  active  construction  work  on  the  Detroit 
.  extension  of  the  Pennsylvania  R.R.,  including  a 
new  line  and  extensive  terminal  facilities,  is  an  impor- 
tant feature  in  railway  development  which  was  author- 
ized in  May  and  will  cost  about  $16,000,000.  This  new 
extension  of  the  Pennsylvania  R.R.  System  has  been 
proposed  for  some  years,  since  its  Toledo  terminal  is 
within  sixty  miles  of  a  great  manufacturing  and  ship- 
ping center  at  Detroit.  Work  was  commenced  shortly 
before  the  World  War  and  was  resumed  when  the  rail- 
ways had  been  returned  to  private  ownership  after  the 
war,  but  owing  to  unsettled  and  unfavorable  conditions 
little  progress  has  been  made  until  the  recent  order  foi 
the  completion  of  the  work.  The  line  is  being  built 
under  the  name  of  the  Pennsylvania-Detroit  R.R. 

Since  the  general  route  is  already  traversed  by  sev- 
eral existing  lines  it  was  found  economical  to  utilize 
these  as  far  as  possible  by  obtaining  trackage  rights ; 
but  a  new  line  will  be  built  for  about  one-third  of  the 
distance.  For  the  past  two  or  three  years  the  Pennsyl- 
vania R.R.  has  been  operating  passenger  trains  between 
Toledo  and  Detroit  over  the  Pere  Marquette  R.R.  and 
Wabash  R.R.  by  way  of  Romulus,  Mich. 

Toledo-Detroit  Line — Starting  in  Toledo  at  the  junc- 
tion of  the  Pennsylvania  Lines  with  the  Ann  Arbor 
R.R.  near  Galena  St.  this  latter  road  will  be  used  to 
Alexis  .Junction,  4.37  miles,  and  will  be  double-tracked 
by  and  at  the  expense  of  the  former  road.  From  Alexis 
Junction  the  Pennsylvania  Lines  have  secured  joint 
trackage  and  industrial  rights  on  the  double-track  line 
of  the  Pere  Marquette  R.R.  to  Carleton,  a  distance  of 
25.33  miles. 

A  new  20-mile  line  now  under  construction  will  ex- 
tend from  Carleton  to  a  junction  with  the  double-track 
line  of  the  Wabash  R.R.  just  west  of  its  bridge  over 
the  River  Rouge.  Ultimately  this  will  be  double-track 
but  only  a  single  track  will  be  built  this  year.  The  new 
line  will  reduce  the  distance  by  about  4^  miles  as  com- 
pared with  the  present  route  through  Romulus,  Mich. 
From  this  new  junction  trackage  rights  nave  been 
secured  from  the  Wabash  R.R.  for  about  one  mile  to 
Delray.  Beyond  this  point  both  trackage  and  industrial 
rights  have  been  obtained  from  the  Wabash  and  Pere 
Marquette  railroads  as  lessees  of  the  Detroit  Union 
R.R.  and  the  Fort  St.  Union  Depot  Co.  Thus  the 
Pennsylvania  R.R.  will  have  joint  use  of  the  passenger 
terminal  at  Fort  and  Third  Sts.  which  is  within  a  half- 
mile  of  the  city  hall. 

The  Carleton  cut-off  or  new  20-mile  line  will  branch 
from  the  Pere  Marquette  R.R.  with  a  light  curve  and 
continue  as  a  long  tangent  to  the  west  end  of  the  Ecorse 
yard,  where  a  slight  angle  will  be  made  and  the  two 
main  tracks  will  encircle  the  yard.  The  one  track  now 
being  built  passes  on  the  north  side  of  the  yard.  Be- 
tween Toledo  and  the  Ecorse  yard  the  maximum  grade 
will  be  0.3  per  cent.  On  the  passenger  tracks  there  will 
be  grades  of  1  per  cent  around  the  yard  and  on  the 
approach  to  the  viaduct  leading  to  the  Fort  St.  union 
station.     Grading  for  the  new  line  and  for  that  part 


of'the  Ecorse  yard  to  be  built  this  year  will  amount 
to  about  350,000  cu.yd.  The  only  important  bridges 
are  a  double-track  reinforced-concrete  arch  bridge  hav- 
ing four  40-ft.  spans  and  the  steel  bridges  over  the 
Ecorse  freight  yard.  The  former  bridge  was  partly 
built  in  1918-1919  at  which  time  the  substructures  for 
the  other  bridges  were  built.  All  main  line  junctions 
and  grade  crossings  will  be  equipped  with  interlocking 
switch  and  signal  plants. 

Terminals  and  Ynrds — A  large  terminal  freight  yard 
with  gravity  switching  will  be  built  at  Ecorse,  at  the 


FIG.  1.    DETROIT  EXTENSION  OF  PENNSYLVANIA  R.R. 

east  end  of  the  new  line,  about  300  acres  having  been 
obtained  for  the  site.  There  will  be  two  hump  yards 
for  northbound  and  southbound  service,  together  with 
an  engine  terminal  for  freight  locomotives.  The  com- 
bined capacity  of  these  yards  will  be  about  12,000  cars 
and  the  partial  development  carried  out  this  year  will 
provide  for  about  1.100  cars.  At  present  only  tem- 
porary engine  facilities  will  be  provided  as  it  is  in- 
tended to  have  the  freight  engines  make  round  trips 
from  Toledo. 

An  extensive  city  freight  station  will  be  built,  the 
Pennsylvania  lines  having  purchased  all  the  property 
between  Congress,  Larned  and  Third  Sts.  and  Brooklyn 
Ave.  The  tracks  will  branch  from  the  viaduct  of  the 
Union  Depot  line  and  will  enter  the  second-floor  level 
of  the  freight  station.  An  inbound  freight  house  80 
x  1,060  ft.  fronting  on  Congress  St.  will  have  three 
storage  floors  above  the  track  floor.  An  outbound 
freight  house  60  x  700  ft.  will  front  on  Larned  St. 
Between  these  two  buildings  and  at  the  upper  or  track 
level  will  be  four  team  tracks  with  standing  capacity 
for  95  cars,  this  yard  having  two  driveways  reached 
by  an  inclined  approach  from  Second  St.  with  a  bridge 
over  Third  St.  This  year  only  the  outbound  house  wili 
be  built  and  will  serve  temporarily  for  both  inbound 
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and  outbound  business.     It  will  be  a  steel  frame  struc- 
ture with  brick  walls. 

A  city  team-track  yard  within  2 J  miles  of  the  city 
hall  has  been  provided  for  by  the  purchase  of  ten  acres 
fronting  on  Fort  St.  between  Summit  and  McKinistry 
Sts.,  extending  about  1,000  ft.  to  the  joint  tracks.  This 
yard  will  have  a  capacity  eventually  for  about  250  cars 
and  it  is  propo.sed  to  build  trackage  for  about  90  cars 
this  year.  Passenger  equipment  will  be  provided  for 
by  a  new  engine  house  and  coach  yard  to  be  built  be- 
tween 12th  and  21st  Sts.  Part  of  the  property  to  be 
improved  is  occupied  by  the  roundhouse  and  coach  yard 
of  the  Pere  Marquette  R.R.  but  the  old  building  will 


vania  Lines).  Grading  on  the  new  line  from  Carleton 
is  being  done  by  Iliff  Brothers,  London,  Ohio,  and  the 
Ferguson  &  Edmund  Son  Co.,  Pittsburgh.  The  former 
firm  will  also  complete  the  concrete  arch  bridge  and  thf 
steel  bridges  will  be  built  by  the  American  Bridge  Co 


Defective  Buildings  in  Wisconsin  Inspected 

Recent  special  inspection  of  buildings  by  the  Indus- 
trial Commission  of  Wisconsin,  which  administers  the 
state  building  code,  showed  a  sufficient  amount  of  de- 
fective building  to  afford  a  strong  argument  for  com- 
petent supervision  of  building  design  and  construction. 


?'IG.  2.     TOLEDO  AND  DETROIT  TERMINALS  OF    F'EXNSYLVANIA-DETROIT  LINK 


make  way  for  a  larger  .structure  for  the  joint  use  of 
the  two  railroad.s. 

Important  industrial  connections  are  included  in  the 
project.  In  addition  to  those  connections  along  the 
present  tracks  from  Delray  to  the  passenger  terminal 
the  Pennsylvania  Lines  have  secured  trackage  and  in- 
dustrial right.s  over  all  track.s  of  tlie  Pere  Marquette 
and  Wabash  railroads  east  of  the  River  Rouge,  as  in- 
dicated by  dotted  lines  in  Fig.  2.  The  Pennsylvania 
Line.s  have  also  constructed  the  industrial  branches 
shown  in  solid  line.s.  It  is  proposed  to  construct  this 
year  the  wye  connection  between  the  Pere  Marquette 
and  Wabash  railroads  just  east  of  the  River  Rouge  and 
also  the  extension  from  the  present  end  of  the  line 
around  Detroit  to  Highland  Park,  thus  completing  an 
industrial  belt  line.  Other  extensions  to  be  built  in 
the  future  by  and  at  the  expense  of  the  Pennsylvania 
Lines  are  required  by  it.i  agreement  with  the  other 
two  lines  and  will  be  subject  to  joint  u.'»e  by  the  latter 
at  their  option  to  an  extent  equal  to  half  the  values 
placed  on  their  respective  terminals  in  Detroit. 

Engineer  and  Contraetom—'B.  V  Somcrville  is  chief 
engineer   of  the   Pennsylvania-Detroit   R.R.    (Pennsyl- 


In  the  quarterly  report  of  the  state  engineer,  just 
issued,  the  situation  is  described  as  follows:  "The 
combination  of  circumstances  including  the  Knicker- 
bocker Theater  disaster  and  the  unusual  ice  storm  in 
the  northern  part  of  the  state,  resulted  in  a  very  large 
number  of  requests  from  various  part.'S  of  the  state  for 
inspection  of  buildings  which  wore  suspected  of  being 
unsafe.  In  most  cases  the  conditions  were  not  alarm- 
ing. In  several  instances  yielding  had  taken  place  be- 
cause of  the  load  and  of  construtcion  not  in  accordance 
with  standard  practice,  chiefly  in  the  case  of  buildings 
erected  ten  to  fifteen  years  ago,  before  the  state  build- 
ing code  was  in  effect.  Improper  setting  of  well  de- 
signed roof  trusses,  omission  of  members  in  trusses. 
and  substitution  by  contractnis  who  did  not  understand 
fully  the  mechanics  of  materials,  as  well  as  faulty 
building  up  of  roof  supports  and  floor  supports,  were 
some  of  the  defects  noted.  Thr-  conditions  emphasize 
the  need  for  supervision  of  building  design  and  con- 
struction, and  the  careful  checking  of  plans  and  field 
inspection."  John  G.  D.  Mack  is  state  chief  engineer, 
and  R.  M.  Keown  is  engineer  of  the  Industrial  Com 
mission. 


-™^ 

1084 

ENGINEERING     NEWS 

-RECORD 

Vol.  88,  No.  26 

The 

American 

Construction  Council- 

-Its  Field  for  Service     ■ 

Vital  Need  for  the  Establishment  of  Aggressive  Business  Honesty  and  Co-Ordination  of 
all  Elements  Voiced  in  Two  Addresses  at  Washington  Organizing  Conference,  June  19-20 


Need  of  a  Vital  Code  of 
Ethics  in  Business 

By  F.  M.  Feiker 

Vice-President.  McGraw-Hill  Co.,  New  York  City 

IN  accepting  at  short  notice  an  invitation  to  speak  before 
this  body  I  am  presenting  the  views  not  of  one  who 
has  been  active  in  the  construction  industry  but  of  an  in- 
terpreter and  observer  over  the  last  fifteen  years  of  a  trend 
in  our  industrial  life  which  seems  highly  significant. 

There  are  distinct  indications  today  of  forces  at  work 
in  business  life  which  can,  re-create  the  purposes  of  com- 
merce and  set  high  standards  for  the  conduct  of  business 
not  only  for  America  but  for  the  world.  In  hundreds  of 
meetings,  across  scores  of  luncheon  tables,  men  are  dis- 
cussing the  necessity  for  a  new  industrial  leadership  and 
the  opportunity  for  that  industrial  leadership  in  America. 
The  fine  thing  about  these  discussions  by  thoughtful  men 
is  that  each  sees  in  his  own  profession  that  opportunity  for 
leadership.  The  lawyer,  the  engineer,  the  economist,  the 
statesman,  the  industrialist,  the  banker,  the  manufacturer, 
the  merchant  and  the  salesman — men  in  all  fields  of  pro- 
fessional and  commercial  activity,  are  thinking  in  new 
terms  of  their  work,  and  each  in  a  different  way  is  giving 
expression  to  a  universal  desire.  Each  is  really  trying  to 
answer  the  question,  old  as  civilization,  which  was  phrased 
by  Dean  Kimball  of  Cornell,  "What  is  mine  and  what  is 
thine?" 

Opportunity  for  Leadership  —  America  above  all  other 
nations  offers  the  most  fruitful  opportunity  for  a  new 
leadership.  Our  social  structure  is  not  laid  up  in  a  stratifi- 
cation of  classes.  It  is  still  possible  for  a  newspaper 
publisher  to  become  President  of  the  United  States  and 
for  a  steel-mill  hand  to  head  the  works.  We  are,  as 
Americans,  idealists.  Business  to  us  is  an  end  in  itself 
and  not  merely  a  means  to  an  end.  The  novelist  in  inter- 
preting the  social  responsibilities  of  industry,  usually  to 
its  disparagement,  is  prone  to  overlook  this  fact.  There 
is  something  truly  American  in  the  possibility  that  a  man, 
only  twenty  years  old,  may  come  to  our  shores  from  Egypt 
and  in  ten  years  become  owner  of  a  factory  and  two 
retail    stores. 

The  ferment  for  a  new  leadership  of  industry  may  all 
be  considered  from  the  viewpoint  of  the  professionalizing 
of  commerce.  We  are,  as  a  nation,  strong  individualists. 
As  Secretary  of  Commerce  Hoover  has  put  it,  we  have  a 
very  high  individual  efficiency  in  industry,  but  a  very  low 
collective  efficiency.  Creative  business  men  are  seeking  for 
new  measures  of  value.  Service  as  a  basis  for  profit-making 
is  coming  to  be  recognized  as  the  true  motive  for  creative 
industry.  Business  men  are  establishing  codes  of  practice 
in  all  lines  of  industrial  activity.  Men  in  business  are 
as  human  as  artists  or  lawyers  or  chemists,  and  the 
ethical  standards  of  men  of  business  are  no  higher  and  no 
lower  than  the  ethical  standards  of  our  people  as  a  whole. 
What  is  apparent  in  industry,  hovi^ever,  is  a  conscious 
effort,  a  definite  attempt  to  make  its  standards  known,  to 
put  commerce  on  a  high  plane,  and  to  base  creative  indus- 
try on  high  ethical  principles. 

Ethics  and  Business  Conduct — Perhaps  the  most  com- 
plete single  contribution  recording  the  professional  trend 
of  industry,  which  in  a  word  is  the  blending  of  the  service 
motive  and  the  profit  motive,  is  found  in  the  A>inals  of 
the  American.  Academy  of  Political  and  Social  Science  for 
May,  1922.  Clyde  L.  King,  the  editor  of  this  most  com- 
plete summing  up  of  the  status  of  codes  of  ethics  in  the 
professions  and  in  business,  points  out  in  his  foreword 
that  codes  of  ethics  are  important  agencies  of  social  control. 


"Until  recently,"  says  Dr.  King,  "business  was  looked  upon 
solely  as  a  means  to  a  selfish  end.  The  ethics  of  business 
were  those  of  the  barter  market.  The  buyer  could  beware. 
The  sole  test  of  the  seller  was  what  he  could  get  away 
with.  But  modern  transportation  systems  have  changed 
all  this.  Oranges  grown  in  California  must  now  be  mar- 
keted in  Philadelphia  and  automobiles  are  made  in  Detroit 
to  be  sold  in  the  Orient.  The  manufacturer  sells  to  distant 
unknown  customers  through  advertising.  Even  contracts 
to  buy  and  sell  are  let  by  word  of  mouth.  Selling  prices 
must  now  be  announced  before  goods  are  produced.  Busi- 
ness hangs  more  and  more  on  good  faith.  The  old  adage 
'A  man's  word  is  as  good  as  his  bond'  acquires  new  mean- 
ing as  a  business  asset." 

Within  a  few  days  we  have  also  the  testimony  of  a 
man  recognized  as  a  maker  of  industrial  opinion  in  this 
country — Judge  Gary  of  the  U.  S.  Steel  Corp.  In  a  com- 
mencement address  at  Northwestern  University,  Judge  Gary 
said:  "It  may  be  asserted  with  absolute  confidence  that 
within  the  last  twenty  years  or  more  there  has  been  a 
decided  change  in  the  standards  and  conduct  of  business. 
To  my  personal  knowledge  many  of  the  most  intelligent 
managers  of  business  affairs,  some  very  large  and  others 
smaller,  who  have  laid  down  the  cares  and  difficulties 
of  this  life,  before  their  final  departure  completely  changed 
their  opinions  and  reversed  their  methods  concerning  ethical 
questions. 

"This  applies  also  to  many  who  are  still  living.  Hundreds 
upon  hundreds,  yes,  thousands  upon  thousands  of  business 
men,  all  over  this  country,  who  twenty  years  ago  believed 
that  the  subject  of  ethics  had  little  if  any  rightful  place 
in  business  conduct,  now  assert  and  insist  that  it  is  essen- 
tial and  controlling.  A  man  of  high  intelligence  and 
probity  about  ten  years  since,  while  testifying  in  court, 
alluding  to  a  large  business  concern,  said:  'He  introduced 
new  rules  into  the  business  game.'  I  think  it  properly 
may  be  claimed  multitudes  of  leading  business  men  during 
the  last  two  decades  have  voluntarily  devoted  more  and 
more  time  and  energy  in  a  conscientious  desire  to  conduct 
their  business  in  accordance  with  the  rules  of  propriety 
and  honesty. 

"Business  throughout  the  United  States  is  today  trans- 
acted on  a  higher  plane  than  ever  before,  though  of  course, 
there  is  always  need  for  fui'ther  improvement. 

"There  is  another  convincing  reason  for  the  noticeable 
changes  resulting  from  the  adoption  of  ethics  in  business. 
While  the  motives  are  not  equally  worthy  with  others, 
they  are  very  practical  and  influential  with  many  who 
would  not  otherwise  be  converted.  Ethical  management 
brings  additional  profits  to  business.  Sooner  or  later  it 
pays  in  dollars  and  cents. 

"If  by  honesty  and  fair  treatment  we  satisfy  our  patrons 
they  will  show  it  in  all  their  dealings.  They  will  be  less 
disposed  to  be  hypercritical.  They  will  be  reasonable  in 
all  their  transactions  with  us  and  insist  upon  only  what  is 
practical  and  proper  under  all  existing  conditions  and 
circumstances;  and  if  the  producer,  or  one  who  renders 
service,  professional  or  otherwise,  is  assailed  by  outsiders 
they  will  champion  his  rights.  This  is  of  much  value  in 
times  of  stress  or  of  unjust  criticism. 

Analysis  of  Code  of  Ethics — Thus  we  have  stated  both 
from  the  broad  point  of  view  of  society  as  a  whole  and  the 
practical  advantages  to  those  activities  of  society  by  which 
it  works  and  earns — business — the  value  of  codes  of  ethics 
as  a  base. 

A  consideration  of  the  practical  accomplishments  of  such 
codes  of  ethics  as  have  been  established  can  be  found  in  the 
Proceedings  of  the  American  Academy  already  referred  to. 

A  review  of  codes  of  ethics  which  have  been  developed 
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in  industry  and  the  professions  suggests  two  broad  gener- 
alizations as  a  basis  for  the  development  of  a  code  of 
ethics  on  the  fact  of  this  organization.  The  first  generaliza- 
tion is  this: 

Develop  your  code  of  ethics  in  such  a  way  that  the 
principles  it  communicates  will  be  "seven-day  standards  of 
operation  and  not  seventh-day  standards,"  and  second; 

Provide  some  machinery  for  their  enforcement  and  re- 
view— make  them  principles  of  action;  not  passive  plat- 
itudes. 

Aggressive  Honesty  Needed — I  have  had  two  or  three 
personal  experiences  in  the  development  of  codes  of  ethics 
that  have  brought  the  truth  of  both  these  generalizations 
home  to  me.  I  would  suggest  the  preparation  of  a  code 
of  ethics  into  two  divisions.  In  the  first  put  the  funda- 
mental statements  of  what  constitutes  right  or  wrong  in 
the  relations  between  members  of  the  organization,  and  in 
the  second,  develop  ethics  in  parallel  with  economics.  To 
state  that  "honesty  is  the  best  policy"  is  a  fundamental; 
but  more  essential  is  it,  to  make  this  statement  of  passive 
honesty  a  fighting  weapon  of  truth  by  shaping  it  in  terms 
of  business  practice  such  for  example  as  who  shall  re- 
ceive commissions  and  on  what  basis  for  sales  of  goods  and 
of  services. 

It  is  not  fair  to  the  principles  of  ethics  or  of  economics 
to  assume  that  a  passive  policy  of  honesty  will  produce 
business.  What  we  need  is  policy  of  aggressive  honesty 
in  creative  business.  Business  is  a  flowing  river  not  a 
placid  lake  or  stagnant  pond. 

Take  a  business  of  manufacturing  and  distributing  goods. 
A  code  of  ethics  may  be  established  in  which  the  manufac- 
turer agrees  that  it  is  wrong  to  do  engineering;  the  job- 
ber that  it  is  wrong  to  retail  goods.  This  static  ethical 
agreement  might  stagnate  completely  the  development  of  an 
industry  in  its  service  to  the  public. 

If  a  code  of  ethics  can  be  devised  in  which  the  facts  of  the 
numerator  are  the  elements  in  the  industry  and  the  common 
denominator  is  the  public,  the  quotient  of  this  fraction  will 
be  an  aggressive  principle  of  ethics. 

Nor  does  mere  statement  of  an  ideal  code  of  ethics 
suffice.  Machinery  is  needed  to  put  the  code  into  action; 
to  promulgate  and  develop  the  truth.  I  would  think  it 
most  practical  that  some  system  of  local  non-partisian 
boards  of  review  be  established  as  the  working  basis  for 
such  an  aggressive  code  of  ethics  in  the  great  industry 
which  this  council  represents.  Out  of  such  local  boards 
will  come  the  development  of  principles  of  accepted  busi- 
ness practice  grounded  on  the  sound  basis  of  ethics  and 
economics. 

Forres  to  Be  Put  at  Work — To  make  an  aggressive  policy 
the  great  industrial  educational  forces  of  the  country  need 
to  be  put  into  active  co-ordination.  There  are  in  my  opin- 
ion five  such  great  educational  forces  so  constituted  and 
organized    that   they  can   be   made   available: 

1.  The    industrial    press. 

2.  The   technical    press. 

3.  The  engineering  and  professional  schools. 

4.  The  specialized  trade  and  technical  associations. 

5.  The  Government  and  especially  the  Department  of 
Commerce. 

The  Integrity  of  Amfricav  BusivcKs  —  Business  needs 
no  apologies.  American  business  at  heart  is  sound  in  the 
same  degree  and  for  the  same  reasons  th.it  the  nation  itself 
is  sound.  Individually,  American  bu.'iincss  men  set  high 
standards  for  themselves  in  a  very  practical  way.  Specifi- 
cally, if  you  ask  any  so-called  successful  business  man  what 
he  looks  for  first  in  hiring  his  as.sociaU-s  he  will  either  an- 
swer directly  in  terms  of  character  or  picture  his  specifica- 
tions in  such  a  way  that  character  i^^  ' 'ry  evidently  the 
thing  he  is  trying  to  get  at.  That  the  <«sential  quality  of 
individual  integrity  and  characU-r  is  the  basis  for  creative 
business  enterprise  is  shown  by  the  fact  that  once  a  man 
stumbles  in  full  view  of  the  public,  the  whole  structure  of 
business  he  may  have  reared  tumbles  to  the  ground  because 
he  will  no  longer  be  trusted.  There  nn-  legendary  tales  of 
so-called  big  business  men  whose  "priv.nte  morals  and  per- 


sonal ethics  were  their  own  business,"  but  we  have  had  many 
illustrations  of  the  fact  that  masterfulness  in  business  can 
be  attained  and  held  only  by  the  sweetness  and  soundness  of 
personal  morality. 

It  is  the  collective  expression  of  high  ethical  standards 
for  the  individual  which  is  the  foundation  for  the  profes- 
sional standards  of  men  acting  in  groups.  The  structure  of 
business  itself  rests  on  credit,  which  is  nothing  in  the  world 
but  a  collective  appreciation  of  character. 

American  industry  of  the  future,  with  a  new  vision  of 
service  expressed  in  the  practical  terms  of  the  professional- 
izing of  industry,  is  the  hope  of  a  reconstructed  social  and 
industrial  fabric.  The  United  States  of  America  may  leave 
an  impression  on  civilization  different  in  character  from 
that  made  by  any  other  nation  and  moving  the  world  forward 
in  a  way  that  no  other  nation  has  done.  America's  expres- 
sion in  civilization  must  be  essentially  commercial.  We  are 
a  commercial  nation.  But  there  is  nothing  cheap  in  this  con- 
ception. We  have  high  ideals  for  commerce  We  are  creators 
and  dreamers.  Rome  left  its  imprint  on  civilization  in  war; 
Greece,  in  art.  America  can  leave  its  imprint  in  the  new 
sense  of  service  which  finds  expressions  through  commerce 
and  industry. 

Co-Ordinating  All  the  Elements  of 
a  Great  Industry 
By  Willis  H.  Booth 

Vice-President,   Guaranty  Trust  Co.,   New   York  City 

THERE  are  so  many  kinds  of  business  which,  broadly 
speaking,  enter  into  the  construction  industry,  and  these 
in  turn  are  affected  by  so  many  divergent  interests,  that  it 
is  a  really  great  task  to  gather  them  co-operatively  together. 
But  the  very  fact  that  the  component  parts  of  construction 
are  scattered  in  interest  and  direction  emphasizes  the  im- 
portance of  an  effort  to  assemble  them  so  that  they  may 
function  to  good  purpose. 

Differing  from  most  easily  determined  industries  and,  at 
the  same  time,  touching  or  comprehending  practically  all  in- 
dustry, construction  has  been  a  hard  line  of  business  to  get 
into  intense  co-operation.  It  is  so  widely  scattered  in  its 
character  that  it  has  been  obliged  by  force  of  circumstance 
to  gather  itself  into  a  great  many  groups,  each  representing 
a  phase  of  the  business.  This  was  one  of  the  steps  in  the 
evolution  that  has  brought  us  by  perfectly  normal  stages  to 
this  meeting  this  morning.  It  would  be  entirely  impossible 
to  accomplish  what  measures  up  to  the  ambition  of  this 
meeting  if  we  had  not  previously  organized  national  trade 
associations  of  one  character  and  another,  which,  in  the 
main,  comprehend  the  entire  industry. 

Obstacles  to  Complete  Accord — I  appreciate  full  well  that 
it  is  not  going  to  be  an  easy  thing  for  any  council  of  men, 
no  matter  how  intelligent  or  how  fair  the  method  of  selec- 
tion, to  gather  together  at  any  time  and  be  able  to  guide  all 
of  the  factors  in  such  a  great  industry  as  this.  There  are 
so  many  branches  of  the  business.  Construction  materials, 
broadly  speaking,  are  but  raw  materials;  and  construction 
equipment  but  tools.  And  then  the  contractor  comes  in  and, 
whether  it  be  a  building  or  a  bridge,  a  highway  or  an  ocean 
liner,  by  assembling  the  raw  materials  and  equipment  and 
furnishing  labor  and  executive  direction,  he  produces  the 
ultimate  structure.  It  is  only  necessary  to  recite  these  com- 
ponent parts  of  raw  material,  labor,  equipment  and  executive 
direction  to  emphasize  again  their  mutual  dependency.  The 
executive  direction  implies  the  business  management  of  the 
contractor  associated  with  the  highly  technical  skill  of  the 
architect  and  the  engineer.  As  the  matter  now  stands  these 
component  elements  are  thinking  of  construction  largely  in 
the  light  of  its  particular  interest  to  them.  This  is  natural. 
But  in  forming  this  council  we  appeal  to  a  more  enlightened 
selfishness  and  feel  confident  of  support  on  the  basis  of  a 
more  intelligent  service  to  the  public.  It  is  this  intelligcn' 
co-operative  service  which  we  hope  to  demonstrate  will  b'' 
of  great  practical  value  to  every  individual  whose  contact 
reaches  to  the  constructiim  field.  This  council  is  designed 
to  be  primarily  a  practical  thing.    The  construction  industry 
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in  not  devoid  of  vision.  No  one  who  builds  anything  can  do 
so  without  vision.  We  know  that  if  this  movement  can  be 
worked  out  to  its  ultimate  that  the  entire  standards  of  con- 
,truction  operation  will  be  bettered  and  relationship  with 
he  public  be  even  greater  increased  in  confidence  and 
respect. 

Harmony  of  All  Interests  Parammmt — But  just  as  we  had 
to  reach  to  the  council  over  the  road  of  trade  associations, 
in  the  same  way  this  council  must  reach  its  ultimate  am- 
bition over  the  road  of  quietly  and  gradually  developing  co- 
operation between  labor,  material,  equipment  and  manage- 
ment. In  setting  up  the  organization  we  are  only  doing  a 
ioughing-in  job.  We  are  perfectly  familiar  with  the  fact 
that  as  matters  now  stand  the  manufacturer  of  any  of  the 
various  materials  entering  into  a  job  has  little  or  no  direct 
responsibility  to  the  owner.  The  professional  advisers  have 
the  aloofness  from  both  the  manufacturing  and  contracting 
branches  which  naturally  comes  from  the  contrast  between 
professional  and  commercial  standards.  The  contractor  is 
not  a  free  agent  of  the  owner,  but  works  under  the  direction 
of  the  architect  and  the  engineer.  In  some  cases  he  is  forced 
to  undertake  a  contract  which,  v/hile  appealing  to  profes- 
sional direction,  is  not  mutually  advantageous  as  between 
the  contractor  and  the  owner. 

Up  to  this  time  there  has  been  no  clearing  house  for  these 
differences  of  viewpoint.  No  place  where  the  representa- 
tives of  each  line  of  effort  could  sit  down  and  talk  the  matter 
over,  fully  confident  that  he  would  be  not  only  accorded  a 
fair  hearing,  but  that  he  would  be  properly  represented  in 
any  decisions  that  might  be  reached.  Of  course,  no  judg- 
ments can  be  reached  except  on  matters  of  policy.  It  is 
these  great  matters  of  policy  that  make  the  framework  of 
all  our  industrial  relations. 

When  we  think  about  policies  and  want  to  cast  our 
judgments  we  must  ascertain  the  facts.  And  so  we  find 
that  before  we  can  make  a  judgment  covering  a  policy 
in  the  construction  business,  or  in  any  other  business,  we 
must  have  before  us  the  statistical  information  which 
coupled  with  our  practical  experience,  gives  us  the  ground- 
work upon  which  conclusions  may  be  based.  This  council, 
then,  naturally  becomes  a  clearing  house  for  the  informa- 
;Ion  contained  in  the  industry  as  a  whole.  Theoretically 
'.his  is  simple.  Practically  it  is  not  going  to  be  so  easy. 
But  I  have  every  confidence  that  step  by  step  it  will  prove 
its  value,  will  develop  the  support  and  co-operation  of  the 
iomponent  parts  of  the  industry,  and  ultimately  will  be  so 
equipped  as  to  have  first-hand  information  on  all  the  ele- 
ments of  vital  importance  in  every  phase  of  the  constniction 
business.  If  this  council  endeavored  to  do  no  more  than 
would  be  contemplated  by  this  effort,  it  would,  it  appears  to 
me,  offer  every  reason  for  its  existence. 

Accurate  and  Full  Data  Needed — There  is  nothing  more 
dangerous  than  half  truths.  When  this  council  endeavors 
to  compile  the  statistics  of  an  industry  it  must  be  very  sure 
it  has  gathered  every  possible  bit  of  information  available, 
;  nd  then  must  give  the  same  out  frankly  and  completely, 
whether  it  aff'ects  the  industry  advantageously  or  not.  This 
is  the  only  way  that  confidence  will  be  developed,  and  this 
council  will  rise  or  fall  in  its  effort  entirely  upon  the  con- 
fidence which  is  engendered  and  the  value  which  the  public, 
no  less  than  the  component  parts  of  the  industry,  places 
upon  its  observations  and  recommendations.  This  statistical 
information,  if  properly  compiled  and  gathered  as  it  must  be 
from  the  trade  associations  and  the  departments  of  the 
government  directly  associated  with  these  matters,  can  be 
of  inestimable  value  to  those  manufacturers,  especially  the 
smaller  ones,  whose  business  it  is  to  provide  the  supplies 
for  the  construction  industry.  I  am  fully  aware  that  this 
situation  has  been  well  cared  for,  particularly  in  specific 
lines,  but  I  am  advancing  the  hope  that  the  council  will  be 
able  to  develop  itself  into  a  clearing  house  of  statistical  in- 
formation for  the  whole  industry  that  will  be  of  inestimable 
value  to  everyone  connected  with  it. 

Det'clopment  of  Business  Consciousness — This  council, 
too,  representing  so  completely  all  of  the  various  phases  of 
industry,  should  be  powerfully  instrumental  in  having  the 
construction  business  appreciate  its  own  magnitude  and  im- 


portance and  its  effect  upon  the  prosperity  and  well  being 
of  the  nation.  This  would  have  the  natural  result  of  inspir- 
ing at  least  a  portion  of  those  engaged  in  the  business  to  a 
kind  of  dual  business  patriotism,  a  patriotism  on  the  one 
hand  which  would  make  them  take  pride  in  and  be  loyal  to 
the  business  which  makes  their  daily  occupation  and.-  on  the 
other  hand,  be  conscious  of  and  loyal  to  a  sense  of  general 
public  service  and  public  responsibility. 

I  am  not  speaking  as  an  altruist,  nor  dreaming  dreams  of 
intangible  things.  We  must  learn  in  this  business,  if  we 
have  not  already  done  so,  that  all  large  corporate  interests 
have  learned  in  their  specific  fields.  The  old  days  of  figuring 
that  we  can  operate  our  businesses  v/ithout  regard  to  the 
public  have  passed  away,  and  the  large  coiTiorations  that 
are  doing  the  best  are  those  which  are  working  in  sympa- 
thetic co-operation  in  the  enforcement  of  laws  which  recog- 
nize the  public  rights  and  in  operating  their  businesses  in 
full  accord,  four-square,  with  rational  public  sentiment.  Of 
course  this  would  naturally  develop  a  business  consciousness, 
a  sense  of  obligation,  in  the  wake  of  which  would  come  more 
reasonable  co-operation  throughout  the  entire  business. 

At  this  point  the  public  would  come  in.  The  abuses  which 
have  beset  this  industry,  as  they  have  beset  all  other  in- 
dustries, would  be  gradually  cleaned  out  from  within  and  a 
permanent  set  of  business  morals  established  which  would 
prevent  a  repetition  of  practices  which  seemed  to  give  tem- 
porary advantage,  but  which,  in  the  long  run,  are,  from  a 
strictly  business  point  of  view,  unprofitable.  In  the  last 
analysis  the  public  pays  the  price.  Of  that  public  we  are 
all  a  part.  We  like  to  criticize  the  other  fellow's  business 
but  we  don't  like  him  to  criticize  ours.  We  can't  prevent 
such  criticism,  no  matter  how  we  try,  if  it  is  warranted  by 
the  facts.  The  clear  common  sense  of  the  situation,  then, 
is  to  put  our  own  house  in  order  to  clear  ourselves  of  criti- 
cism, and  then  to  criticize  the  other  fellow's  business  as 
freely  as  we  wish  until  he  in  turn  has  done  exactly  the  same 
thing. 

Channel  Tunnel  Again  Considered 

Another  attempt  to  secure  government  authority  for 
the  long-projected  27-mile  railway  tunnel  under  the 
English  Channel  was  predicted  at  a  recent  meeting  of 
the  Channel  Tunnel  Co.,  in  London,  at  which  a  number 
of  representatives  of  foreign  governments  were  present. 
The  project  dates  back  to  1874.  At  first  there  were 
two  rival  schemes,  of  which  the  respective  engineers 
were  Sir  John  Hawkshaw  and  Francis  Brady,  but  all 
their  bills  were  rejected  by  Parliament.  The  former 
considered  that  the  tunnel  would  be  secure  in  the  regu- 
lar chalk  formation,  but  the  latter  favored  a  stratum 
of  chalk  marl  composed  of  about  80  per  cent  carbonate 
of  lime  and  20  per  cent  of  clay,  the  clay  making  the 
material  impervious.  Two  test  headings  were  driven 
some  years  ago,  one  of  which  is  7  ft.  in  diameter  and 
extends  11  miles  under  the  sea,  at  a  depth  of  about 
160  ft.  There  would  be  a  curve  in  the  alignment  to 
keep  within  this  stratum,  the  terminal  points  being  at 
Dover  and  Sangatte,  near  Calais,  about  27  miles  apart. 
Tunnelling  machines  of  different  kinds  have  been  tried 
in  this  soft  rock  and  the  most  economical  way  of  hand- 
ling the  muck  appears  to  be  its  conversion  into  a  slurry 
or  grout  which  can  be  pumped.  No  work  has  been  done 
in  recent  years.  To  insure  rapid  prdgress  it  was  pro- 
posed to  drive  a  separate  pilot  tunnel  with  lateral  drifts 
to  a  number  of  working  chambers  so  that  the  two  main 
single-track  tunnels  18^  ft.  in  diameter  could  be  driven 
from  numerous  headings.  Tha  pilot  tunnel  would  be 
utilized  for  drainage  and  ventilation.  In  1907  the  pro- 
moters of  the  two  schemes  combined  on  a  bill  for  the 
Brady  project,  but  this  bill  also  was  defeated,  mainly 
for  military  reasons  as  in  the  case  of  all  previous  bills. 
The  French  drove  a  short  test  heading  j-ears  ago. 
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Trolley  Deck  of  Manhattan  Bridge 
Converted  to  Roadway 

Highway  Traffic  Facilities  Increased  by  Removing 

Abandoned  Surface-Car  Tracks  and 

Laying  Pavement 

RAPID  increase  of  vehicular  traffic  crossing  Manhat- 
.  tan  Bridge  over  the  East  River  recently  led  to  the 
decision  to  construct  an  additional  roadway  on  the  east- 
erly upper  bridge  deck.  This  space  had  been  used  by 
a  trolley  car  line,  but  as  the  line  ceased  operation 
some  time  ago  the  space  was  available  for  an  addi- 
tional roadway.  The  improvement  will  make  it  possible 
to  separate  the  various  types  of  vehicles  crossing  the 
bridge,  diverting  the  light,  rapid  traffic  to  the  new 
upper-deck  roadway  and  confining  the  hea\'y,  slow  traffic 
to  the  main  bridge  roadway.  The  work  is  now  about 
completed. 

In  the  original  bridge  construction  each  of  the  two 
upper  deck  sections  comprised  four  double  lines  of 
stringer  girders  seated  on  transverse  floorbeams.  Trol- 
ley car  rails  were  laid  on  these  stringers.  The  easterly 
pair  of  tracks  was  equipped  with  slot  rails  for  the  cars, 
which  were  the  subsurface-contact  type,  while  the  pair 
on  the  westerly  deck  was  equipped  with  overhead  trol- 
ley wires.  The  openings  in  the  flooring  were  covered 
with    metal    gratings. 

In  the  conversion  of  the  easterly  upper  deck  the 
slot-rail  construction  was  removed  and  the  framing 
reinforced  by  a  central  longitudinal  stringer,  located  in 


the  space  formerly  between  the  tracks  of  the  car  line. 
Transverse  6i-in.  tees  were  placed  in  the  former  track 
space,  a  i-in.  floor-plate  was  riveted  over  this  framing 
and  a  3-in.  wood-block  pavement  with  steel  curbing 
was  laid  on  the  plate. 

The  width  of  the  main  roadway  is  35  ft.  The  nev. 
upper-deck  roadway  will  for  the  major  portion  have  a 
clear  width  of  23 i  ft.,  while  at  the  anchorages  the 
width  will  be  fi-om  19  ft.  to  24  ft.  11  in.,  at  the  tower.s 
21  ft.  2  in.,  at  the  Manhattan  Plaza  25  ft.  8  in.,  and  at 
the  Brooklyn  Plaza  25  ft.  7  in.  The  new  roadway 
will  increase  the  total  bridge  roadway  width  67  per 
cent,  but  the  carrying  capacity  will  probably  be  in- 
creased in  greater  ratio  because  of  the  separation  of 
slow  and  rapid  vehicles. 

The  length  of  the  Manhattan  Bridge  along  its  center 
line  from  Canal  St.,  Manhattan,  to  Nassau  St.,  Brook- 
lyn, is  6,855  ft. 

Grover  A.  Whalen  is  commissioner  of  the  Depart- 
ment of  Plant  and  Structures  and  Edward  A.  Byrne  is 
chief  engineer.  These  officials  planned  and  are  direct- 
ing the  work. 
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Concrete  Pipe  Piles  in  Tasmania 

It  is  reported  in  the  London  "Times"  that  600 
concrete  cylinders,  constructed  by  the  centrifugal 
process,  are  being  used  in  place  of  timber  piles 
in  building  a  deep-water  wharf  inside  the  new 
breakwater  at  Burnie,  Tasmania.  The  cylinders  are 
made  in  10-ft.  lengths,  4  ft.  6  in.  in  diameter,  and 
the  concrete  is  12  in.  thick. 
To  obtain  ths  requisite 
height,  the  cylinders  will  be 
placed  on  top  of  each  other, 
cemented  together,  and  each 
joint,  completed  by  an  8-in. 
steel  band.  The  interior  of 
the  cylinder  will  be  filled 
with  sand.  The  method  gen- 
erally appears  to  be  a  varia- 
tion of  the  Mouchel  cylinder 
pier  system,  where  rein- 
forced-concrete  piles  are  first 
driven  in  clusters  to  provide 
a  secure  foundation,  and  a 
hollow  cylinder  of  the  same 
material  is  built  up  around 
the  piles,  the  bottom  section 
having  a  steel  cutting  edge 
and  the  other  sections  having 
spigot  and  .socket  joints. 
The  interior  of  each  cylinder 
is  filled  up  with  concrete, 
binding  the  whole  together 
to  form  a  solid,  continuous 
pier.  One  disadvantageous 
feature  of  the  pipe  piling 
described,  accordi.ng  to  the 
"Times."  is  the  doubtful 
stability  of  the  foundation, 
and  another  is  the  probable 
lateral  weakness  of  a  pier 
joined  in  the  manner  stated, 
and  with  nothing  better  than 
sard  fis  a  central  core. 
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Factors  Affecting  Fire  Resistance 
of  Building  Columns 

Useful  and  Ultimate  Resistance  Periods — Effect  of 

Length — Load  Taken  by  Covering — What 

Is  "Best"  Covering? 

By  S.  H.  Ingberg 

Physicist,  Bureau  of  Standards,  Washingron 

IN  THE  interests  of  sound  engineering  conclusions 
concerning  the  fire  resistance  of  columns  in  build- 
ings it  seems  desirable  to  discuss  a  little  further  cer- 
tain details  of  the  extensive  series  of  tests  of  full-size 
columns  conducted  jointly  by  the  Associated  Factory 
Mutual  Fire  Insurance  Companies,  the  National  Board 
of  Fire  Underwriters  and  the  Bureau  of  Standards, 
reports  upon  which  were  published  last  year.  The  fol- 
lowing comments  refer  to  the  article  of  R.  E.  Wilson 
on  the  results  of  these  tests,  published  in  Engineerinfj 
News-Record  of  July  21  and  28,  1921,  pp.  106  and  145; 
to  the  editorial  comment  thereon,  July  21,  p.  ^1 ;  and 
to  the  letter  of  George  E.  Strehan,  Aug.  18,  p.  292. 

Information  on  Fire  Action  Needed — The  editorial 
comment  referred  to  contains  an  implied  criticism  of 
the  report  on  the  tests,  on  the  ground  that  direct  appli- 
cations of  the  test  results  to  building  construction  were 
not  made  in  the  sense  of  recommending  certain  types 
of  columns,  coverings  or  covering  thicknesses  for 
given  building  conditions  and  occupancies.  The  unit  in 
which  the  results  are  expressed,  the  fire-resistance  time 
period,  is  a  quantitative  measure  chosen  with  refer- 
ence to  the  most  direct  application  possible,  pending 
the  acquisition  of  more  knowledge  on  intensity  and 
duration  of  building  fires  as  they  afl['ect  given  struc- 
tural i.iembers.  Present  knowledge  is  generally  limited 
to  the  total  duration  of  fire  within  the  building,  or  a 
given  portion  thereof.  Some  idea  of  the  severity  of  the 
exposure  may  be  obtained,  as  indicated  in  the  editorial, 
by  comparing  effects  of  actual  fires  on  materials  and 
constructions  with  those  obtaining  in  fire  tests,  and 
perhaps  the  most  reliable  source  of  information  at  pres- 
ent available  is  of  this  nature.  However,  before  depend- 
able generalizations  can  be  made,  a  greater  fund  of 
information  must  be  obtained  by  more  systematic 
obsei-vation  of  fires  and  fire  effects  aided  by  such  ex- 
perimental research  as  can  be  made. 

There  are  a  number  of  errors  and  misconstructions 
in  Mr.  Wilson's  article,  the  more  important  of  which 
should  be  corrected. 

Ultimate  and  Useful  Resistance — In  deriving  ultimate 
resistance  periods  from  the  time  to  failure  of  the  in- 
dividual columns  in  the  fire  tests,  the  former  was 
taken  as  two-thirds  of  the  average  time  to  failure  of 
columns  within  a  given  group,  the  factor  accounting 
for  variations  in  the  results  obtained  for  comparable 
columns  in  the  tests,  with  some  margin  for  the  greater 
range  that  occurs  with  the  larger  number  of  actual 
building  columns  to  which  the  results  may  be  applied, 
and  the  greater  range  in  quality  of  material  and  work- 
manship incident  therewith.  The  period  obtained,  how- 
ever, is  the  vltimate  and  not  the  useful  period  as  given 
in  the  article. 

The  important  function  of  columns  in  fires  consists 
in  supporting  the  building  and  preventing  general 
collapse,  and  the  test  resjults  are  interpreted  in  terms 


of  this  ultimate  function.  The  useful  resistance  period, 
within  which  the  column  is  not  damaged  to  such  an 
extent  as  to  require  replacement  after  the  fire,  is  dis- 
cussed in  the  reports  ("Fire  Tests  of  Building  Col- 
umns," Bureau  of  Standards  edition  p.  169,  Under- 
writers' edition  p.  184),  and  the  apparent  close  relation 
for  metal  columns,  between  the  period  of  expansion  and 
the  useful  limit  is  noted.  The  method  is  indicated 
wherby  the  useful  resistance  period  can  be  derived,  but 
the  results  as  finally  interpreted,  and  the  values  given 
in  Mr.  Wilson's  table,  which  is  a  near  copy  of  Table  46 
of  the  full  report,  are  those  pertaining  to  the  ultimate 
function.  This  is  premised  on  severe  fire  exposure, 
with  the  quality  of  material  and  methods  of  application 
somewhat  below  the  average  obtaining  with  the  test 
columns.  Under  less  unfavorable  conditions  it  is  rec- 
ognized (reports  p.  202,  216)  that  the  resistance  beyond 
the  useful  limit  may  not  be  developed,  but  this  does  not 
obviate  the  necessity  for  distinguishing  between  ulti- 
mate resistance,  and  useful  limit,  the  difference  between 
which  is  decided  for  all  but  the  lower  resistance  periods. 

Effect  of  Column  Length — Limiting  the  slenderness 
ratio  to  80,  as  is  suggested  in  the  article,  is  not  war- 
ranted by  the  test  results,  and  no  decided  assurance  is 
had  by  so  doing  that  a  column  will  come  through  fires 
of  duration  and  intensity  comparable  with  its  resist- 
ance period  without  permanent  deflection  of  amount  re- 
quiring replacement  of  the  column.  While  some  of  the 
columns  with  the  higher  slenderness  ratios  attained 
larger  lateral  deflections  than  those  of  more  rigid  sec- 
tion, the  difference  was  not  general  or  large.  Nothing 
developed  in  the  tests  to  indicate  that  columns  within 
the  limit  of  slenderness  ratio  considered  safe  from 
other  structural  reasons,  are  unsafe  under  fire  exposure, 
when  properly  protected  and  loaded  according  to  cur- 
rent design  formulas. 

Load  Carried  By  Coveriiig — The  effect  of  the  load- 
carrying  capacity  of  the  covering,  while  necessary  to 
recognize  (reports  p.  201,  216),  is  easily  overestimated. 
In  only  one  case  was  the  time  to  failure  increased  100 
percent,  or  any  figure  approaching  it,  due  to  this  cause. 
In  this  case,  partly  protected  latticed  angle  column  No. 
22,  there  was  only  a  thin  covering  on  the  lattice  and 
angles,  which  soon  i-eached  temperatures  causing  yield- 
ing of  the  steel,  with  consequent  transfer  of  load  to 
the  concrete  filling.  For  the  metal  columns,  due  to 
higher  rate  of  expansion  of  the  metal,  particularly 
under  load,  there  appeared  to  be  little  effect  before 
the  point  of  maximum  expansion  was  reached,  subse- 
quent to  which  the  covering  took  load  in  proportion  to 
its  strength  and  rigidity  at  this  stage  of  the  test.  It 
should  be  noted  that  a  considerable  time  beyond  the 
point  of  maximum  expansion  is  required  for  the  tem- 
perature rise  in  the  metal  of  about  100°  C.  necessary 
to  cause  failure  in  the  steel  if  assumed  unsupported 
by  the  covering.  The  remainder  of  the  inten-al  between 
maximum  expansion  and  failure,  if/  attributed  to  the 
load-carrying  capacity  of  the  covering,  will  seldom  equal 
30  per  cent  of  the  time  to  failure  for  concrete  protec- 
tions, and  generally  very  much  less. 

The  "Best"  Covering — Quoting  Mr.  Wilson's  article: 
"Concrete  is  considered  the  best  covering  material,  not 
only  because  it  gave  the  highest  degree  of  fire  resistance 
of  any  of  the  coverings  tested  but  also  for  reasons 
based  on  other  points  of  view.    The  necessary  materials 
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are  usually  readily  obtained,  the  placing  of  the  covering 
is  subject  to  lesser  variations  due  to  workmanship  than 
in  the  case  of  materials  not  applied  integrally,  the  cost 
is  in  most  cases  appreciably  less  than  of  any  other 
material  giving  the  same  degree  of  protection,  and 
concrete  covering  can  usually  be  readily  repaired  after 
moderate  fire  exposure,  whereas  with  most  other  mate- 
rials partial  or  complete  replacement  is  necessary." 

The  greater  stability  of  the  cast-in-place  coverings 
is  conceded,  and  voids  and  imperfections  can  be  min- 
imized with  proper  workmanship.  The  relative  cost  is 
a  matter  that  can  be  determined  only  for  each  particular 
case.  In  the  case  of  column  protection  it  is  dependent 
upon  a  number  of  related  conditions,  such  as  type  of 
floor  and  partition  construction  used,  and  the  interior 
finish  to  be  applied.  The  relative  economy  of  repair 
or  replacement  after  fire  is  equally  open  to  question, 
and  the  point  can  be  made  that  a  covering  permitting 
ready  removal  of  damaged  portions  would  have  its 
advantages.  It  is  perhaps  best  to  let  the  results  speak 
for  themselves.  The  tests  show  that  intelligent  selection 
is  necessary  in  using  any  material  if  a  given  degree 
of  fire  resistance  is  to  be  attained. 

The  effect  of  proportion  of  mixture  on  fire  resistance 
was  not  definitely  determined  in  the  tests.  The  1:2:4 
proportion  was  generally  used,  and  the  periods  derived 
hold  strictly  only  for  this  mixture.  Some  decrease  in 
resistance  with  leaner  mix  was  noted,  but  not  e.iough 
to  exclude  their  use  if  some  allowance  is  made. 

Comparing  Different  Materials — Some  other  gener?!- 
izations  do  not  accord  with  the  test  results.  Unfilled 
protection.s  of  medium  semi-fire  clay  tile  are  stated 
in  the  review  to  give  the  same  resistance  as  single-layer 
of  plaster  on  metal  lath,  whereas  the  average  time  to 
failure  with  the  former  was  1  hr.  45  min.  and  with 
the  latter  1  hr.  15  min.,  the  respective  resistance  periods 
being  ?  hr.  and  1  hr.  The  plaster  thickness  applied 
to  the  test  columns,  1  in.  and  11  in.,  are  heavier  than 
ordinarily  obtaining  in  building  construction.  Again, 
2-inch  solid  gj'psum  coverings  are  stated  to  give  the 
same  resistance  as  hollow  tile  coverings  of  semi-fire 
clay  and  surface  clay  tile  with  concrete  filling,  as 
against  respective  average  test  durations  of  2}  hrs.  and 
33  hrs.  respectively,  and  resistance  periods  of  IJ  hr. 
for  2-inch  gypsum,  2  hours  for  tile  with  outside  wire 
ties,  and  2}  hours  for  tile  with  ties  imbedded  in  the 
joints. 

Lastly,  quoting  the  article,  "A  covering  of  common 
clay  brick  laid  flat  with  brick  filling  to  give  a  nominal 
protection  of  4  inches  in  thickness  was  found  to  afford 
a  fire  resistance  equivalent  to  2  inches  of  concrete  with 
aggregates  of  trap,  granite,  sandstone,  or  hard-coal 
cinders."  The  time  to  failure  with  the  brick  protection 
was  7  hours,  1,3  minutes,  and  the  average  for  the  given 
concrete  protections  4  hours,  7  minutes,  the  resistance 
periods  being  5  hours  for  4-inch  hrirk  protection,  and 
2J  hours  for  the  2-inch  protection  of  the  given  type 
of  concrete. 

Tesfn  of  Small  Specimens — Mr.  Strehan  in  his  letter 
refers  to  certain  tests  of  column  protections  made  by 
subjecting  relatively  small  areas  of  the  covering  mate- 
rial to  fire  ff)r  2  hours  and  observing  the  temperature 
ri.se  in  a  metal  plate  or  other  construction  representing 
a  column  on  the  unexposed  side,  tha  acceptance  of  the 
material  being  determined  by  whether  the  final  tem- 
perature in  the  metal  exceeded  550"  F.  ^288"  C).    The 


recent  fire  tests  were  made  with  columns  of  dimensions 
in  common  use  under  working  load  in  order  to  bring 
in  the  various  elements  that  are  concerned  in  the 
efficiency  of  column  protection,  of  which  heat  insula- 
tion is  only  one.  Stability,  the  ability  of  the  covering 
material  to  remain  in  place,  the  size  of  the  covered 
column,  interaction  of  column  and  covering,  unit  load 
applied,  and  the  strength  of  the  metal  at  given  temper- 
atures, enter  as  related  factors.  In  the  case  of  g\TDsum, 
the  failure  was  due  to  lack  of  stability  caused  by 
shrinkage  of  the  material  when  exposed  to  fire,  the 
temperature  in  the  column  steel  being  hardly  above 
100''  C.  when  the  blocks  began  to  fall  off  (Reports 
p.  190;  205  and  Figs.  127  to  131).  That  the  results 
should  compare  in  all  respects  with  the  heat  insulation 
tests  referred  to  above,  or  with  fire  tests  of  unloaded 
columns  can  hardly  be  expected.  In  the  case  of  con- 
crete covering,  the  part  of  the  resistance  attributable 
to  the  load-carrying  property  of  the  covering  has  already 
been  discussed. 

Before  the  method  of  applying  the  coverings  was 
decided  upon,  a  field  study  was  made  of  methods  of 
placing  column  protections  from  which  the  following 
conclusions  were  reached :  ( 1 )  The  coverings  are  gen- 
erally applied  before  the  columns  receive  a  large 
portion  of  the  building  dead  load;  (2)  the  tile  or  block 
protections  are  set  on  the  structural  or  lower  floor  and 
make  fair  connection  with  the  floor  above;  (3)  in  the 
case  of  concrete  protections  with  concrete  or  a  combina- 
tion concrete  and  tile  floor  filling,  beams  or  beam 
protection,  the  column  covering  is  continuous  with  the 
floor  concrete  both  at  top  and  bottom;  (4)  with  hollow 
tile  or  other  floor  filling,  there  are  likely  to  be  imper- 
fections in  concrete  column  coverings  at  the  floor  lines, 
that  can  be  largely  avoided  with  a  little  more  care  or 
made  good  by  patching  with  a  suitable  mortar.  Since 
concrete  column  protections  were  most  likely  to  be  used 
with  similar  floor  material,  it  was  decided  to  place  all 
coverings  on  the  bearing  plate  at  the  base,  and  against 
or  continuous  with  the  head  protection  at  the  top,  as 
simulating  most  nearly  the  condition  likely  to  hold, 
and  a  condition  not  difficult  to  obtain  even  with  floor 
materials  other  than  concrete.  Beam  brackets  were 
introduced  near  the  top  of  the  columns  to  simulate 
conditions  and  introduce  some  of  the  difficulties  encoun- 
tered in  placing  column  coverings  in  buildings.  The 
load  from  the  ram  was  applied  only  to  the  steel  or  cast 
iron  section  of  the  head  of  the  column  shaft  (report.s. 
Fig.  9),  the  load  carried  by  the  covering  being  trans- 
ferred to  it  by  the  bond  and  bearing  developed  in  the 
3-foot  long  extension  of  the  column  above  the  furn.-ice 
chamber.  As  far  as  could  he  a.scertained,  after  test  no 
slip  had  occurred,  and  this  furnished  in  part  the  basis 
for  the  statement  made  in  the  report  (p.  202,  21G)  in 
discussing  the  load-carrying  property  of  concrete  cover- 
ings, that  bond  between  concrete  and  a  number  of  forms 
of  metal  .sections  will  distribute  load  to  the  covering 
oven  if  fhe  continuity  at  the  floor  lines  is  impaired. 
That  the  ofl'ect  was  much  smaller  generally  than  Mr. 
Strehan  infers,  has  already  been  indicated. 

The  relatively  higher  heat  insulating  value  that  cinder 
concrete  has  developed  in  some  cases  has  been  due 
largely  fo  the  larger  amount  of  water  present,  which 
is  necessarily  introduced  in  mixing  in  order  to  give 
proper  consistency,  and  which  retards  the  heat  flow 
when  the  concrete  is  tesfed  before  the  excess  has  been 
given    off.      When    more    fully    cured,    cinder    concrete 
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does  not  give  as  high  insulating  value  as  trap  rock, 
sandstone,  or  limestone  concrete.  This  is  shown  in 
tests  made  with  concrete  cylinders  (Technologic  Paper 
No.  130,  Table  1)  also  in  the  column  tests,  in  the  time 
required  for  comparable  columns  covered  with  the 
different  kinds  of  concrete  to  reach  a  given  critical 
temperature,  as  500°  C.   (reports.  Figs.  150  to  153). 


Aggregate  Strength  No  Measure  of 
Concrete  Strength 

Tests  Show  That  for  Texas  Materials  Compressior. 

Value  of  Concrete  Is  Independent  of 

Coarse  Aggregate 

By  F.  E.  Giesecke 
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IT  IS  generally  believed  that  the  strength  of  concrete 
depends  partly  on  the  strength  of  the  matrix,  partly 
on  the  bond  between  the  matrix  and  the  aggregate,  and 
partly  on  the  strength  of  the  aggregate.  In  order  to 
ascertain  tne  extent  to  which  the  strength  of  concrete 
is  determined  by  the  strength  of  its  coarse  aggregate, 
a  series  of  tests  has  been  undertaken  by  the  Engi- 
neering Research  Division  of  the  University  of  Texas. 
The  results  of  the  28-day  and  3-month  tests  of  this 
series  indicate  that,  for  the  materials  tested,  the 
strength  of  concrete  is  almost  independent  of  the 
strength  of  its  coarse  aggregate. 

Speaking  generally,  the  coarse  aggregates  studied  in 
this  investigation  cover  practically  the  entire  range 
from  the  hardest  to  the  softest  aggregates  available  in 
Texas  for  concrete  construction. 

The  characteristics  of  the  coarse  aggregates  studied 
are  shown  in  Table  I.     The  test  specimens  were  2  x 


TABLE  I— CIL\IL\CTERISTICS  OF  COARSE  AGGREGATES 


Cemen+  in  SacVis  per  Cubic  Yard  of  Concrete 
FIG.  1.     STRENGTH  CUKVES  FOR  TWO  AGGREGATES 

The  total  mixing  water  used  was  equal,  by  weight, 
to  23  per  cent  of  the  cement,  plus  8  per  cent  of  the 
sand,  plus  4  per  cent  of  the  crushed  stone.  In  order 
to  make  proper  allowance  for  the  difference  in  the 
quantity  of  water  absorbed  by  the  different  kinds  of 
crushed  stone,  the  following  method  was  used:  Imme- 
diately before  preparing  a  mix,  the  crushed  stone  was 
immersed  in  water  for  15  minutes  and  then  centrifuged 
in  a  Rotarex  Extractor  for  70  seconds.  By  this  method 
the  crushed  stone  had  no  surplus  water  on  the  surface 
and  was  saturated  sufficiently  not  to  extract  water  from 
the  mix.  As  well  as  could  be  judged  by  the  appear- 
ance, the  consistency  was  the  same  for  all  mixes. 

The  series  consisted  of  300  test  specimens:  it  in- 
cluded six  different  aggregates  and  five  different  pro- 
portions of  cement  for  each  aggregate,  ten  specimens 
were  made  for  each  aggregate  and  each  propoi-tion  of 
cement,  five  to  be  tested  at  28  days  and  five  at  3  months. 
The  five  specimens  constituting  a  group  were  made  on 
five  different  days  in  order  to  avoid  accidental  varia- 
tion which  might  affect  the  whole  group. 

The  average  of  the  28-day  and  3-months  tests  are 
shown  in  Table  II  and  for  two  of  the  materials  are 
given  in  Fig.  1  and  from  curves  such  as  these  for  all 
4-in.  cylinders.  The  aggregates  were  Colorado  River  the  specimens  the  strengths  for  mixes  of  6,  8,  10,  12, 
sand,  and  crushed  rock  of  two  sizes,  the  smaller  size  and  14  sacks  of  cement  per  cubic  yard  of  concrete 
passing  a  \-\\\.  mesh  sieve  and  retained  on  a  J-in.  were  obtained  and  plotted  against  the  ultimate  com- 
mesh  sieve;  the  larger  size  passing  a  2-in.  rtiesh  sieve 
and  retained  on  the   i-in.  mesh  sieve.  „ 

rm,  ,  I  J  I      •  Ui     tu  t^        FIG.  2.  RELATIVE  COXCRETE  STRENGTH  FOR 

The  aggregates  were  compounded,  by  weight,  so  that  ■^^"-  differfxt  aggregates 

one  volume  of  sand  was  used  with  every  two  volumes  of  ^^^  ii-compressive'strengths  of  concrete  with 
crushed    i-ock;    the    crushed    rock    was    composed,    by  different   aggregates.* 

weight,  of  one  part  of  the  smaller  size  to  two  parts  of  (7.8i)  (9  501         (ii.i2>         (I3.i5>         (1*84) 

,,        ,  .  A  5,871  6,828  7.704  8.004  8.536 

the  larger  size.  ■■'  (8  04)  (■)  9  5)  di  70)  (i3  64i  (i5  23) 

The   cement   was   a  blend   of   Texas   cements   which     B ^^''^l  j,'"';!  ,,f«t)  (ifi'sQ?  (il:"? 

pas.sed   the   standard   specifications   and   had   a   tensile     C ^6,306  ^7,3^58  ^^8,n6  ^^8,45^8  ^^8.625 

strength  of  282  lb.  at  seven  days  and  360  lb.  at  twenty-     d 5.970  7j89  ^Y^^^  ,  df',"  (,4-"' 

eight  days.     The  cement  was  proportioned  so  that  the     ^       ^6^003  7^574  *  8^488  9^035  9,378 

richness  of  the  mixes  varied  from  about  eight  to  about     j, %^>  ^^^f^^,  ^^\^i^  <'t:M9  "9.07"2 

fifteen    sacks   of  cement   per   cubic  Vard   of   concrete.  *  The  figure  in  the  parenthesis  is  the  cement  in  s.icks  per  cubic  yard  of  concrete. 

...  .  •     „      .  „l,    „;„v,    „;„„,        The  lower  figure  is  the  strength  of  concrete  in  pounds  per  square  inch. 

The  two  principal  reasons  for  using  such  rich  mixes 
were  that  the  hard  rocks  are  better  able  to  develop  a 

strortg  concrete  in  a  rich  mix  than  in  a  lean  one,  and     pressive  strength  of  the  coarse  aggregate  (Fig.  2) . 
that  aggregates  of  the  small  sizes  need  richer  mi.xes  to  It  is  evident  from  this  figure  that,  for  the  materials 

develop  ordinary  strengths  than  larger  aggregates.  tested   and   for   the  proportions   of   cement    ordinarily 


Crushing 

Str.  Spec. 

Name                             Lb./Sq.ln.  Grav. 

TrapRock 33,600  3.13 

Porphyry 27,800  2.66 

Dolomite 25,500  2.8 

Medium  Limestone 19,000  2.62 

Medium  Limestone. ......         10,300  2.58 

Soft  Limestone 4,400  2.03 


'er  cent 

Hard- 

Wear 

ness 

1.00 

18.34 
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2.98 

14.65 

3.3 

11.3 

4.92 

11.34 

8.72 
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employed  in  practice,  the  strength  of  concrete  varies 
only  slightly  with  the  strength  of  its  coarse  aggregate. 
For  very  rich  mixes  and  high  ages  the  strength  of  con- 
crete increases  slightly  with  the  strength  of  its  coarse 
aggregate,  but  for  ordinaiy  mixes  and  an  age  of  28 
days,  the  strength  of  concrete  made  with  comparatively 
weak  limestone  aggregate  is  as  high  or  higher  than 
that  of  similar  concrete  made  with  the  strong  igneous 
rock  aggregates. 

The  explanation   of  this  remarkable  result  may  be 
that  as  the  strength  of  the  stone  increases,  its  surfaces 
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RELATIVE    CONCRETE    STRENGTH    FOR   DIFFERENT  AGGREGATE'S 


become  smoother,  and,  consequently,  the  bond  between 
the  matrix  and  the  aggregate  becomes  weaker:  and 
that  the  loss  in  strength  of  the  concrete  due  to  the 
weaker  bond  is  about  equal  to  the  increase  in  strength 
due  to  the  higher  strength  of  the  coarse  aggregate. 

However,  since  in  this  investigation  the  maximum 
size  of  the  coarse  aggregate  was  only  I  in.,  the  relative 
volume  of  the  coarse  aggregate  was  less  than  it  is  in 
ordinary  concrete,  and  it  is  possible  that  the  strength 
of  the  coar.se  aggregate  had  a  correspondingly  smaller 
influence  on  the  strength  of  the  concrete.  This  phase 
of  the  problem  will  be  studied  in  another  series  of  tests. 

The  reader  should  understand  clearly  that  this  in- 
vestigation relates  only  to  the  compressive  strength  of 
concrete  and  not  to  the  resistance  to  abra.sion. 


Sewer  Pipe  Specifications  and  Alkali  Action 

A  co-operative  study  of  .sewer  pipe  and  specifications 
therefor  is  to  be  carried  on  by  the  city  of  I^s  Angeles?, 
the  U.  S.  Bureau  of  Standards,  and  various  manufac- 
turers. The  object  of  the  study  will  be  to  discover 
whether  present  standard  specifimlionH  insure  a  suffi- 
ciently durable  pipe  for  the  alkali  conditions  of  that 
region.  A  meeting  on  April  11  fmnmlatod  a  program 
for  the  investigation. 


Britain  Fears  Water  Shortage 

(.London  Correspondence} 

THE  water  outlook  in  Britain  is  again  giving  rise  to 
anxiety.  Although  the  rainfall  for  the  first  five 
months  of  this  year  is  above  normal  in  all  districts  of  the 
British  Isles  except  northern  Scotland,  the  1921  rain- 
fall rarely  exceeded  60  per  cent  of  the  average,  and 
was  in  many  parts  under  50  per  cent,  so  that  the 
country  has  begun  with  a  handicap.  In  London,  for 
instance,  the  rainfall  "or  the  last  twelve  months  has 
amounted  only  to  16  in.  or 
about  66  per  cent  of  the 
average. 

The  following  figures  indi- 
cate the  percentage  excess  of 
rainfall  in  the  various  dis- 
tricts for  the  first  five 
months  of  this  year:  Eng- 
land, N.  E.,  14;  E.,  28; 
Midlands,  31;  S.  E.,  29;  N. 
W.,  5;  S.  W.,  18.  Scotland, 
N.,  0;E.,  7;W.,  15.  Ireland, 
N.,  15;  S.,  3.    Channel,  30. 

A  survey  of  the  national 
water  resources  undertaken 
by  the  Ministry  of  Health  is 
being  pushed  forward  as 
rapidly  as  possible.  Of 
1,100  water  undertakings 
over  200  are  already  suffer- 
ing from  shortage  in  vary- 
ing degi-ees.  From  the  fig- 
ures available  it  is  shown 
that  it  has  taken  nearly  four 
months'  rainfall  of  this  year 
to  make  good  the  1921  short- 
age. Thus  only  the  May  fall 
can  be  counted  toward  the  1922  supply,  and  while  the 
early  part  of  the  month  promised  well,  the  latter  part 
was  very  dry. 

In  many  parts  of  Britain  the  smaller  streams  have 
already  ceased  to  flow  and  the  reserves  of  water  in  the 
upper  chalks  are  practically  dry.  Those  districts  which 
draw  their  water  from  the  lower  chalks  are  better  off 
and  can  manage  at  a  greatly  reduced  consumption  pro- 
vided that  the  fall  for  the  rest  of  the  year  is  normal— 
which  is  unlikely. 

It  is  estimated  that  the  normal  amount  of  water 
available  in  England  and  Wales  from  underground  is 
342  U.  S.  m.g.d.,  of  which  167  is  derived  from  the 
chalky  areas. 

The  authorities  do  not  intend  to  be  caught  un- 
awares this  year  and  conferences  of  the  various  experts 
have  taken  place.  Unfortunately,  however,  Britain  has 
no  reserve  supplies  of  any  magnitude  to  help  her  out. 
Among  the  measures  contemplated  by  the  Ministry  of 
Health  are:  fl)  Arrangements  for  grouping  water 
authorities  to  pool  the  available  resources.  (2)  The 
use  of  additional  .sources  of  supply,  including  the  sup- 
plementing of  domestic  supplies  from  sources  which 
in  normal  circumstances  would  not  l)C  used,  subject  to 
chlorination  under  the  supervision  of  officers  competent 
to  do  such  work. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
Thre  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Five-Year  Courses  at  Missouri 

Sir — I  notice  in  Engineering  Neivs-Record,  May  25,  1922, 
p.  888,  the  news  report  of  the  proposed  five-year  courses 
for  engineers  and  also  your  editorial  on  "Remodeling  Engi- 
neering Education,"  on  page  894  of  the  issue  of  June  1. 

Other  engagements  prevented  my  attending  this  con- 
ference of  deans  in  Chicago  May  19.  I  was,  however,  much 
interested  when  I  receired  a  report  of  the  conference  and  a 
copy  of  the  resolutions,  to  find  that  the  recommendations 
made  as  to  the  plans  agreed  upon  conform  closely  to  what 
has  been  in  effect  at  the  University  of  Missouri  since  1916. 

In  regard  to  the  first  resolution  relating  to  remodeling 
the  four-year  curricula,  our  curi-icula  in  civil,  mechanical, 
electrical,  chemical  and  agricultural  engineering  were  so 
arranged  in  1916  that  at  least  two  and  one-half  years'  work 
is  the  same  for  all  students,  so  that  the  final  choice  of 
specialty  may  be  left  until  the  student  begins  junior  year 
without  any  loss  of  time.  The  five-year  curricula  are  made 
up  so  that  approximately  two-thirds  of  the  time  is  devoted 
to  technical  subjects,  the  remaining  one-third  to  be  chosen 
from  any  field  of  university  study  under  the  advice  of 
some  one  of  the  engineering  faculty.  Our  four-year  courses 
lead  to  the  degree  of  Bachelor  of  Science  in  Engineering, 
and  the  completion  of  the  fifth  year  entitles  the  student  to 
the  professional  degree  of  mechanical  engineer,  civil  engi- 
neer, etc. 

Referring  to  the  theme  of  your  editorial,  an  examination 
of  our  curricula  will  show  that  what  we  have  already 
accomplished  provides  for  a  larger  cultural  content  in  the 
courses,  and  gives  more  attention  to  engineering  funda- 
mentals. It  is  quite  clear  that  Professor  Burr's  paper 
before  the  Society  for  the  Promotion  of  Engineering  Edu- 
cation last  year  had  no  influence  in  guiding  our  faculty  to 
their  decision,  but  I  have  no  doubt  that  the  same  facts 
that  impressed  Professor  Burr  and  led  him  to  the  prepara- 
tion of  the  paper  were,  more  or  less,  determining  factors 
with  our  faculty  members  when  considering  the  revision  of 
curricula  six  years  ago. 

In  1913  a  plan  was  adopted  requiring  students  to  have 
two  years'  training  in  arts  and  sciences  before  entering 
the  Engineering  School.  The  engineering  courses  were 
made  three  years  in  length  leading  to  the  professional 
degrees.  However,  students  failed  to  take  advantage  of 
these  conditions,  and  our  attendance  dropped  from  over  500 
to  about  142  in  the  course  of  three  years.  The  scheme 
was  abandoned  and  our  pi-esent  plan  adopted.  Ift  the  new 
curricula  we  have  included  practically  the  same  work  that 
the  student  was  expected  to  pursue  under  the  other  plan  in 
the  College  of  Arts  and  Sciences,  but  he  is  now  allowed  to 
enter  directly  into  the  School  of  Engineering  as  a  freshman. 
It  is  quite  apparent  that  the  student  has  little  discrimina- 
tion regarding  the  subject  matter  presented,  but  that  he 
objects  to  the  plan  of  entering  for  a  two-year  course  in  a 
College  of  Arts  and  Sciences  to  prepare  for  engineering 
studies.  On  the  other  hand,  he  offers  no  objection  to  spend- 
ing the  same  two  years  in  the  School  of  Engineering  pur- 
suing practically  the  same  subject  matter. 

Personally,  I  am  much  impressed  with  the  essence  of  the 
last  paragraph  of  your  editorial,  and  I  believe  our  plan 
meets  admirably  the  problem  that  is  there  stated.  Many 
men  enter  engineering  courses  with  intellectual  equipment 
and  tastes  that  debar  them  from  signal  success  as  leaders 
or  in.  the  acquirement  of  broad  culture,  but  who  are  of  a 
type  indispensable  in  the  prosecution  of  engineering  works, 
and  who  must  be  prepared  in  some  way  for  carrying  on 
such  work.  I  see  no  reason  why  university  schools  may  not 
by  the  plan  we  have  ah-eady  adopted  "place  emphasis  on 


the  training  for  leadership"  while  at  the  same  time  pi'epar- 
ing  the  less  competent  for  the  minor  positions  in  the  pro- 
fession. 

I  feel  that  it  is  due  the  engineering  faculty  of  the  School 
of  Engineering,  University  of  Missouri,  that  the  above  facts 
be  made  a  matter  of  public  record  since  the  actual  accomp- 
lishment of  the  curricula  revision  in  1916  was  not  brought 
about  without  heroic  effort  on  the  parb  of  some,  and  a 
broadminded  outlook  on  the  part  of  all. 

E.  J.  McCaustland, 

Columbia,  Mo.,  June  9.         Dean,  Faculty  of  Engineering 

University  of  Missouri. 


Plain  Talk  from  Another  Engineer's  Wife 

Sir — I  realize  that  your  columns  should  not  be  used  as 
a  forum  for  disgruntled  wives  of  civil  engineers.  However, 
the  letter  published  in  your  issue  of  May  25,  p.  883, 
signed  "An  Engineer's  Wife,"  touches  an  important  ques- 
tion; the  claim  by  unqualified  men  that  they  are  civil 
engineers.  There  can  be  no  doubt  but  that  civil  engineers 
as  a  body  should  take  decisive  steps  to  eliminate  imposters 
in  their  profession.  This  action  should  be  taken  not  only 
to  protect  the  dignity  of  one  of  the  most  important  of 
professions  but  also  to  safeguard  the  public  welfare. 

The  apathetic  attitude  of  the  general  public  ttoward  the 
engineering  profession,  as  well  as  the  lack  of  understand- 
ing of  its  fundamental  principles,  is  probably  largely  due 
to  the  fact  that  the  average  engineer  is  more  interested  in 
achievement  than  in  advertising.  My  experience  has  been 
that  many  capable  engineers  suffer  from  a  form  of  in- 
growing modesty,  which  laudable  virtue  leaves  the  masses 
unimpressed.  Wake  up,  Engineers,  and  protect  your  in- 
terests! If  not  for  yourselves,  for  humanity  generally  and 
incidentally  your  families. 

Recently  I  had  occasion  to  talk  with  a  mechanic,  who, 
upon  learning  that  my  husband  was  a  civil  engineer, 
patronizingly  remarked:  "Well,  I  guess  I  know  pretty 
nearly  everything  there  is  to  know  about  civil  engineering, 
but  I  had  to  give  the  job  up;  it  was,  too  unprofitable."  He 
had  acted  as  chainman  on  a  survey  party  at  one  time. 
This  boastful  ignorance  should  be  completely  and  deliber- 
ately squashed. 

Another  pest  is  the  correspondence  school  "expert." 
Granted  everyone  cannot  attend  an  accredited  university 
and  obtain  one  or  more  degrees;  but  the  competent  man 
can  prove  his  ability.  Let  engineers  establish  a  high  stand- 
ard of  requirements  for  those  claiming  admission  to  their 
ranks.  See  that  this  standard  is  maintained  by  engineers 
of  known  ability  passing  upon  the  applicants  for  admission 
to  the  profession  before  the  term  "civil  engineer"  can  be 
used.  Back  up  the  necessary  examination  with  actual  ex- 
perience, but  don't  sell  a  license  as  you  might  for  a  pet  dog. 

A  high  standard  of  ethics  is  desirable,  but  don't  be  too 
proud  or  tolerant  to  protect  it.  After  all,  I  am  almos.t 
inclined  to  believe  that  an  association  of  civil  engineers 
wives  might  not  be  such  a  bad  bodyguard. 

Another  Engineer's  Wife. 


Let  the  Mississippi  Overflow 

Sir — Your  editorial  in  the  May  18  issue  entitled  "Mis- 
sissippi Flood  Facts  Needed,"  states,  "His"  (Col.  C.  McD. 
Townsend's)  "disposition  of  reservoirs,  reforestation,  par- 
allel channels,  outlets  and  cutoffs  leaves  no  doubt  as  to  the 
inadequacy  of  the  only  suggested  competitors  of  the  levee, 
which,  by  elimination  at  least,  justifies  the  adopted  method 
of  control." 

•  When  the  above  "competitors"  of  the  levee  have  been 
discussed  and  rightly  turned  down,  have  we  exhausted  pos- 
sible alternatives?     The  writer  can  not  see  it  that  way. 

Let  us  go  back  to  the  beginning  of  levee  history.  When 
there  were  no  levees  on  the  Mississippi  or  its  tributaries, 
the  river  overflowed  its  banks  to  a  height  of  possibly  3  ft 
over  a  wide  area  of  land,  anywhere  from  twenty  to  a  hun- 
dred miles  in  width.     It  is  this  annual  overflow  with  its 
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accompanying   deposit    of   silt   that   has    made    one    of   the 
most  fertile  sections  of  our  country. 

Then  came  the  beginning  of  the  levee  system.  Individual 
planters  threw  up  low  levees  around  their  property,  (the 
writer  has  seen  the  remains  of  many  of  them)  3  to  4  ft.  high 
and  representing  an  almost  infinitesimal  expenditure  com- 
pared with  the  present  necessarily  high  and  expensive 
structures.  How  high  present  levees  are  the  writer  does  not 
know,  but  when  he  left  Mississippi  River  work  in  1909, 
there  were  many  30-ft.  levees  with  a  wide  banquette.  Com- 
parison of  quantities  in  a  4-ft.  levee  and  a  30-ft.  levee  with 
banquette  shows  the  30-ft.  levee  to  have  5,870  per  cent  the 
cross  section  of  the  4-ft.  levee. 

From  the  above  modest  beginning,  the  independent  levee 
systems  were  gradually  joined  together,  and  levee  systems 
were  made  on  tributaries,  the  United  States  got  into  the 
game  and  carried  the  work  along,  and  at  every  progressive 
step,  topping  was  necessary  along  the  entire  system.  Four- 
foot  levees  became  10-ft.  levees,  15-ft.  levees,  20  and  30  ft. 
levees  successively.  Levee  taxes  were  instituted  and  con- 
stantly mounted  up.  Land  held  long  behind  the  levee  system 
missed  its  annual  enrichment  of  silt  and  became  increasingly 
less  rich,  and  always  the  flood  menace  grew. 

There  are,  or  at  least  there  were  in  1909,  many  planters 
on  high  land  outside  the  levee  system,  whose  lands  were 
subject  to  an  overflow  of  three  to  four  feet.  Did  they  be- 
wail their  lot  and  move  heaven  and  earth  to  get  a  levee  be- 
tween them  and  the  river?  They  did  not.  The  writer  failed  to 
find  one  of  these  planters  who  did  not  consider  himself  for- 
tunate in  having  richer  land  than  his  neighbor  behind  the 
levee,  and  in  being  exempt  from  the  burdensome  levee  tax. 

Does  not  the  answer  seem  to  be  to  get  back,  if  possible, 
to  the  early  conditions?  Let  the  individual  planter  have  a 
low  mound  for  his  stock.  Let  the  leveeing  be  restricted  to 
low  levees  around  towns  only,  and  let  the  river  and  its 
tributaries  overflow  the  land  to  the  full  extent  that  topog- 
raphy permits.  The  only  objection  that  the  writer  can 
see  to  this  solution  is  that  since  1909,  the  automobile  has 
probably  established  itself  in  the  valley  to  a  much  greater 
extent  than  in  1909  and  that  good  roads  have  spread  in 
consequence.  Would  not  the  interruption  to  automobile 
traffic  and  the  necessary  extra  work  on  roads  be  a  small 
price  to  pay  for  the  immense  saving  of  money,  the  enrich- 
ment of  the  land,  and  the  absence  of  the  menace  to  life  and 
home  gained  by  letting  the  river  overflow  as  nature 
intended?  Frazer  C.  Hilder. 

Washington,   D.   C, 
June  10. 


Coefficient  Curves  for  Small  Venturi  Meter 

Sir — The  accompanying  curves  of  cnrfficients  of  a  3.971  x 
2  in.  Venturi  Meter  may  add  some  light  to  the  excellent 
discussion  of  "Anomalous  Results  in  Venturi  Meter  Tcst.s," 
by  William  J.  Walker,  in  your  is.sue  of  May  11.  p.  797.  The 
Gibson  experimental  curve  given  in  the  article  is  correct; 
the  other  or  "orthodox  equation"  curves  never  were  correct. 
When  a  meter  shows  a  falling  coefficient  with  increasing 
velocities,  the  writer  is  sceptical  of  thf  experimental  work. 
Errors  in  the  measurement  of  head  arc  easily  made  at 
these  low  velocities,  unless  the  most  precise  instruments  arc 
used. 

If  a  frictional  term  be  included  in  the  Bernoulli  theorem, 
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in  which  m  is  constant  and  n  ~  about  1.75  for  smooth 


pipes,  the  lost  head  may  be  expressed  as 
smooth  pipes,  the  lost  head  may  be  expressed  as 

mV>, 
if-  J,    ,  ,  and  the  discharge  obtained  a-  follows: 
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As  long  as  7?  is  less  than  2,  C  will  increase  with  V^. 

Accurate  tests,  made  by  the  writer,  of  more  than  thirty 
meters,  ranging  in  size  from  g  x  13  in.  to  16  x  8  in.,  have 
always  given  a  rising  coefficient  with  increases  in  velocity. 


Throat    Velocity    in    Feet  per    Second 
COEFFICIENTS  OF  3.971  IX.  x  2  IN.  VENTURI  METER 

Heads  were  measured  as  follows:  0  to  2  ft.,  by  a  special 
hook  dilTerential  gauge  reading  to  0.001  ft.  and  interpolat- 
ing 0.0001;  from  2  ft.  to  6  ft.  on  a  1  in.  air  differential 
gauge;  above  6  ft.,  on  a  mercury  differential  gauge.  The 
discharge  was  weighed  in  tanks  on  scales.  The  time  was 
taken  with  a  split  second  stop  watch. 

W.  S.  t'ARDOE, 

Professor  of  Hydraulic  Engineering. 
University  of  Pennsylvania, 
Philadelphia,  May  23. 


I.  C.  C.  Holds  Tie-Trealment  a  Betterment 

Sir  —  Referring  to  the  article  in  Engiuccriny  News- 
Record,  .June  1,  1922.  p.  921,  Earl  Stim.son,  chief  engineer  of 
maintenance,  B.  &  O.  R.R.,  and  I"'.  S.  Schwinn,  chief  engi- 
neer. International  &  Great  Northern  Ry.,  and  also  Eiigi- 
ginccrivy  News-Record  may  be  interested  to  know  that  the 
Interstate  Commerce  Commission  has  recognized  the  fact 
that  there  is  an  clement  of  betterment  in  the  chemical 
treatment  of  ties. 

What  is  more,  any  railroad  that  carries  tics  in  the  track 
at  actual  cost  in  the  investment  account,  keeps  a  record  of 
the  original  cost  of  individual  ties  and  credits  the  invest- 
ment account  with  the  cost  of  the  individual  tics  when  re- 
tired, may  capitalize  the  actual  cost  of  the  tie  laid  in 
replacement  including  the  cost  of  treating. 

Portland,  Maine,  .June  9.  J.  N.  Sunderiand. 

Rodboy.  Sandy  River   Railroad   Company. 


Accident  at  VicksburK  Waterworks 

Two  flteel  .smokestacks  ol'  the  <'ity  watcrwork.s  plant 
at  Vicksburg.  Mi.i.s..  were  blown  down  during  a  heavy 
storm  on  May  20.  Both  stacks  fell  into  the  clear  water 
basin  but  without  damag-ing-  the  wall.  Thi.s  was  spe- 
cially fortunate  .since  the  flood  water  of  the  river  wa.s 
only  about  a  foot  below  the  top  of  the  wall,  and  even 
a  small  break  would  h.Tve  resuKed  in  a  muddy  and 
contaminated  water  supply.  It  is  stated  by  J.  A. 
Steele,  .Jr.,  manager  of  city  w;itrrwork.s.  that  the  52-ft. 
nteel  extension.  .3  ft.  in  diameter,  on  top  of  the  original 
80-ft.  brick  stack.  strucJ<  close  to  the  wall  and  pene- 
trated the  ground  to  a  depth  of  12  ft. 
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Civil  Engineers  Convene 
at  Portsmouth 

No     Business     Transacted,     but     Nine 

Technical  Papers  Presented 

With  Little  Discussion 

(.Engineering  News-Record  Staff   Report) 

All  of  the  action  in  this  years  an- 
nual convention  of  the  American  So- 
ciety of  Civil  Engineers  at  Portsmouth, 
N.  H.,  June  19-20,  was  confined  to  the 
meeting  of  the  Board  of  Direction,  re- 
ported in  last  week's  issue.  The  busi- 
ness meeting  of  the  convention  lasted 
about  ten  minutes,  exclusive  of  formal 
addresses,  and  consisted  only  in  an- 
nouncing the  action  of  the  board  in 
appointing  F^of.  J.  H.  Dunlap  as  sec- 
retary, electing  five  honorary  members, 
and  establishing  the  technical  divisions. 
Calls  for  unfinished  or  new  business 
brought  no  response  from  the  floor. 
A  continual  downpour  of  rain  pre- 
vented any  participation  in  excursions 
or  sports,  so  that  a  full  afternoon  and 
evening  were  devoted  to  the  technical 
papers.  On  Thursday  the  weather 
brightened  sufficiently  to  encourage 
about  100  of  the  200  members  and 
guests  to  take  the  excursion  to  Portland 
and  Casco  Bay.  The  projected  White 
Mountain  trip  was  cancelled  on  account 
of  bad  weather. 

President  Freeman's  Address 

President  John  R.  Freeman  divided 
his  presidential  address  into  two  sec- 
tions, the  first  covering  the  society  and 
its  progress,  and  the  second  the  prog- 
ress of  hydraulic  science,  in  which  Mr, 
Freeman  has  specialized  in  his  many 
years  of  professional  experience.  In 
the  first  part  of  his  address  the  presi- 
dent emphasized  the  greater  amount 
of  interest  displayed  by  the  directors 
of  the  society  than  at  the  time  of  his 
connection  as  a  director  a  number  of 
years  ago.  He  said  whereas  the  board 
then  spent  an  hour  or  so  once  a  year 
in  the  formal  acceptance  of  reports 
now  at  least  four  times  a  year  it  has 
to  spend  two  full  days  in  discussing  the 
numerous  matters  which  are  brought 
before  it.  He  insisted  that,  contrary 
to  a  number  of  reports,  the  board  is 
not  divided  and  that  in  his  presidential 
experience  there  had  been  no  acrimo- 
nious discussion  in  the  board. 

He  named  as  hopeful  signs  of  the  fu- 
ture the  tendency  toward  more  tech- 
nical work  in  the  society,  instancing 
the  formation  of  the  technical  divi- 
sions just  named  and  the  coming  activ- 
ities of  the  Research  Committee.  He 
felt,  however,  that  the  society  machin- 
ery is  not  sufficiently  organized  to  scan 
the  horizon  for  technical  data  and  that 
there  was  need  for  more  organized 
support  of  the  local  sections  and  of  the 
student  chapters  and  technical  divisions. 
The  pionthly  publications,  he  said,  are 
now  too  much  like  cold  storage  ware- 
houses where  excellent  material  is 
stowed  away  for  occasional  future  use. 
He  thought  that  more  current  matter  is 
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To  Begin  Work  Soon  on  Moffat 
Tunnel  Through  Rockies 

News  dispatches  from  Denver  an- 
nounce that  within  a  few  months  work 
will  be  begun  on  the  Moffat  tunnel 
through  James  Peak.  This  project  was 
authorized  by  a  bill  passed  at  a  special 
session  of  the  state  legislature  (see 
Engineering  News-Record,  June,  1,  p. 
930),  under  which  the  counties  to  be 
most  benefited  by  the  tunnel  will  form 
a  bonding  district  to  undervn-ite  its 
cost.  The  Moffat  tunnel  has  been  much 
discussed  since  the  construction  of  the 
Denver  &  Salt  Lake  Ry.,  on  which  it 
is  expected  to  improve  traffic  conditions 
materially,  especially  during  the  winter. 

Trains  probably  will  be  operated  by 
electricity.  The  tunnel  will  be  six 
miles  in  length,  will  be  at  an  elevation 
of  about  9,000  ft.  and  will  cost  approx- 
imately $6,720,000.  Two  years  and  a 
half  will  be  required  to  complete  it, 
according  to  estimates. 

Highway  Tunnel  Proposed 
at  Antwerp 

Construction  of  three  reinforced-con- 
crete  tunnels  under  the  River  Scheldt 
connecting  Antwerp  with  the  districts 
on  the  east  bank  of  the  river  is  pro- 
posed by  a  Belgian  engineer,  accord- 
ing to  the  Engineering  Supplement  of 
The  Times,  London.  The  plan  provides 
for  two  vehicle  tunnels  and  one  railway 
tunnel,  the  former  to  be  about  1,300 
ft.  long  and  to  be  equipped  with  large 
terminal  shafts  in  which  elevators  and 
spiral  access  inclines  can  be  con- 
structed, while  the  railway  tunnel  is 
to  be  about  10,000  ft.  long. 


Pennsylvania  R.R.  Announces 
Plans  to  Enter  Detroit 

Details  of  a  $20,000,000  plan  whereby 
the  Pennsylvania  R.R.  will  enter  Detroit 
were  announced  by  President  Rea  be- 
fore the  Board  of  Commerce  of  that 
city  on  May  25.  The  project  includes 
a  new  union  station  to  be  built  jointly 
with  the  Pere  Marquette  and  Wabash 
R.R.  in  the  downtown  district  and  a  • 
new  belt  line  around  the  city  that  will 
open  up  a  new  industrial  area.  Presi- 
dent Rea  announced  that  the  right-of- 
way  for  the  belt  line  has  already  been 
purchased  at  a  cost  of  about  .$8,000,000. 
Stations  and  other  terminal  facilities 
cost  $12,000,000.  It  is  contemplated 
that  construction  will  be  distributed 
over  several  years  and  that  about 
$3,500,000  will  be  spent  this  year. 

The  Pennsylvania  plans  to  use  the 
tracks  of  the  Pere  Marquette  from 
Toledo  to  the  village  of  Carleton  from 
which  it  will  build  a  new  doube-track 
line  to  the  west  side  of  the  city.  Over 
the  remaining  five  miles  to  the  heart 
of  the  city  it  will  operate  jointly  with 
the  Pere  Marquette  and  the  Wabash. 
New  freight  depots  will  be  built  on 
West  Fort  and  at  Fort  St.  and  3d  Ave. 

It  is  expected  that  the  completion  of 
these  improvements  will  eliminate  the 
costly  and  time-consuming  congestion 
at  Toledo  where  freight  destined  for 
Detroit  must  now  be  transferred  from 
the  Pennsylvania  lines. 


Drawbridge  Wrecked  by  Steamer 

Colliding  with  the  Miramichi  River 
bridge  at  Newcastle,  N.  B.,  the 
steamer  "Canadian  Squatter"  on  June 
12  wrecked  the  bridge,  with  resulting 
damage  estimated  at  $60,000.  The 
bridge,  was  built  only  a  year  ago.  As 
the  steamer  approached  the  bridge  it 
whistled  for  the  draw,  but  the  draw 
tender  was  ashore,  and  the  steamer 
continued  to  advance  and  rammed  the 
bridge.  No  one  was  on  the  structure 
at  the  time.  River  traffic  has  been  in- 
ternipted  until  the  debris  has  been  re- 
moved and  the  draw  repaired. 


Codification  of  Drainage  Laws 
Begins  in  Indiana 

The  Indiana  drainage  law  codifica- 
tion committee  has  begun  work  in  In- 
dianapolis. Governor  McCray  ap- 
pointed the  committee  by  authority  of 
a  1921  statute  which  provided  that  the 
state  laws  on  ditches  and  drains  be 
codified.  Roscoe  Kiper,  of  Boonville, 
is  chairman,  and  Hyatt  L.  Frost,  Conn- 
serville,  secretary  of  the  commission. 
It  is  not  understood  that  the  commit- 
tee has  authority  to  revise  any  of  the 
laws  on  the  subject,  but  they  likely 
■will  recommend  changes  to  the  next 
general  assembly. 


Chicago  Terminal  Facilities  for 
New  York  Central  R.R. 

Purchase  of  the  Chicago  River  &  In- 
diana R.  R.  (50  miles)  and  lease  of  the 
Chicago  Junction  Ry.  (179  miles)  as 
authorized  by  a  recent  decision  of  the 
Interstate  Commerce  Commission  will 
enable  the  New  York  Central  R.  R-  to 
improve  greatly  its  terminal  facilities 
in  Chicago.  Permission  to  purchase 
the  Chicago  Junction  Ry.  was  refused 
and  the  New  York  Central  is  required 
to  maintain  a  separate  corporate  iden- 
tity and  organization  for  the  combined 
new  properties  in  order  to  preserve  for 
shippers  the  present  direct  access  to 
the  railroad   officials. 

Both  of  these  properties  are  neutral 
lines  providing  tei-minal  facilities  for 
all  the  23  trunk  lines  entering  Chicago, 
particularly  in  the  stockyards  and  in- 
dustrial district.  Their  acquisition  by 
the  New  York  Central  was  opposed 
strongly  by  several  of  the  other  tmnk 
lines  and  by  shippers  on  the  ground  of 
monopoly  of  terminal  facilities  and 
probable  discrimination  in  the  handling 
of  competitive  traffic.  It  was  opposed 
also  by  the  Chicago  Railway  Terminal 
Commission  as  an  obstacle  to  the 
proper  solution  of  the  local  terminal 
problem  and  on  the  ground  that  co- 
operative terminals  are  far  superior  to 
competitive  terminals.  For  these  rea- 
sons the  Interstate  Commerce  Commis- 
sion has  imposed  several  restrictions, 
but  the  adequacy  of  these  is  questioned 
in  the  dissenting  opinions  rendered  by 
individual  members  of  the  commission. 
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Western  Society  of  Engineers 
Has  Big  Annual  Meeting 

The  training  of  engineers  was  the 
subject  of  the  principal  address  de- 
livered by  C.  S.  Richards,  formerly 
dean  of  the  college  of  engineering,  Uni- 
versity of  Illinois,  at  the  annual  meet- 
ing and  dinner  of  the  Western  Society 
of  Engineers,  held  at  the  Hamilton 
Club,  Chicago,  June  5.  Dr.  Richards 
was  recently  appointed  president  of  Le- 
high University.  Professional  educa- 
tion on  a  broad  basis  was  advocated, 
rather  than  vocational  training  or  the 
inclusicn   of  a   variety   of   special   sub- 


Revise  Quebec's  Motor 
Vehicle  Laws 

A  recent  revision  of  the  motor 
vehicle  laws  of  Quebec,  Canada,  in- 
creases licenses,  makes  24,000  lb.  the 
gi'oss  weight  limit,  (16,000  lb.  on  one 
axle)  and  rules  vehicles  with  rated  ca- 
pacities exceeding  2J  tons  off  the  road 
except  in  cities  and  towns.  Commer- 
cial vehicles,  according  to  the  new  act, 
can  only  be  used  on  roads  designated 
by  the  Provincial  Roads  Department. 

The  new  license  fees  provide  for  pay- 
ment of  90  cents  per  horsepower  for 
passenger    automobiles    with    a    maxi- 


jects.  At  this  dinner,  attended  by  more 
than  200  members,  a  letter  was  read 
from  the  oldest  living  member  of  the 
society,  John  E.  Blunt,  who  joined  in 
1869,  was  chief  engineer  of  the  Chicago 
&  Northwestern  Ry.  in  the  "nineties" 
and  retired  from  active  practice  in 
1906.     The  society  has  2,500  members. 

Honorary  membership  was  conferred 
upon  Onward  Bates  and  Capt.  Robert 
\V.  Hunt,  both  of  whom  have  long  been 
identified  with  the  active  work  of  the 
society  as  well  as  with  engineering 
progress.  Mr.  Bates  was  present  but 
Capt.  Hunt  was  kept  away  by  illness. 
An  annual  $1.50  prize  for  the  best 
paper  on  subjects  dealing  with  the  iron 
and  steel  industry  was  instituted  last 
year  by  Capt.  Hunt  and  the  first  award 
of  this  prize  is  to  Gordon  Fox  for  his 
paper  on  "Electric  Motor  Drive  in  the 
Steel  Industry." 

Technical  and  other  activities  of  the 
society  during  the  past  year  were  re- 
viewed by  the  retiring  president,  C.  H. 
McDowell.  The  28  committee.^  aggre- 
gating 220  members  cover  not  only 
technical  affairs  but  al.so  special  activi- 
ties. During  the  year  ended  May  I?l 
there  were  4.5  technical  meetings,  with 
an  average  attendance  of  14.5,  or  31  per 
cent  higher  than  in  the  previous  year. 
There  were  also  seven  non-technical  or 
social  meetings.  Prospective  work  'if 
the  society  and  the  advantages  which 
engineprs  enjoy  by  society  membership 
were  the  subjeot  of  remarks  by  J.  h. 
Herht,  the  new  president. 

Officers  for  1922-1923  havo  been 
elected  as  follows:  President,  J.  I-. 
Hecht;  virc-presidents,  Frank  F.  F'lwlo. 
Charles  A.  Morse  and  E.  T.  Howon ; 
secretary  Edgar  S.  Nethercut.  Th'' 
several  sections  have  elected  the  f"l- 
lowing  chairmen:  bridge  and  ptnu- 
tural,  C.  L.  Post;  electrical,  F.  E.  Gond 
now;  gas,  11.  E.  Bntes.  hylrnulic,  .lani- 
tary  and  municipal,  P.  E.  Green;  m"- 
rhanioal,  Horace  Carpenter;  raihv.Tv, 
H.  G.  rinrk;  telephone.  tek-,rraph  .tH'I 
radio.  Burke  Smith, 


Hackensack  River  Draw  Wrecked 
By   Steamer 

ITpppr  View.  looking  southe.ist 
(down.stream).  Ves.sel  ran  Into  far  end 
and  pushed  draw  about  10  ft.  upslroani. 

Lower  view,  looking  west  from 
Jersey  City  rest  pier.  Top  ehoids 
broken  through  just  south  of  centei- 
panel.  Drum  and  distributing  eiiders 
crushed.        Copuriuftt  i'nijf ncaad  d  CiKUnroad 


Steamer  Wrecks  Drawbridge 
on  Traffic  Artery 

Swing  Span  of  Lincoln  Highway  Struc- 
ture Over  Hackensack  River 
Reduced  to  Scrap 

Running  endwise  into  the  fender  of 
the  center  pier  an'  hitting  the  end  of 
the  draw  squarely,  a  steamer  wrecked 
the  steel  swing  span  of  the  Lincoln 
Highway  bridge  over  the  Hackensack 
River,  between  Jersey  City  and  New- 
ark, N.  J.,  on  June  22.  The  span,  about 
240  ft.  long,  was  so  extensively  dam- 
aged that  it  is  a  complete  wreck,  with 
probably  only  scrap  value.  The  views 
herewith  give  some  idea  of  the  appear- 
ance of  the  wreckage. 

There  was  a  strong  tide  running  in 
at  the  time  the  vessel  came  up  the 
river,  and  it  is  believed  this  had  some- 
thing to  do  with  throwing  the  vessel 
off  its  course.  The  bridge  was  fully 
open,  in  position  directly  over  the 
fender  piling,  which  extends  up  and 
downstream  from  the  center  pier.  The 
vessel,  a  steel  steamer  of  several  thou- 
sand tons  capacity,  hit  the  end  of  the 
fender  structure,  cut  through  it  and 
struck  the  end  of  the  draw,  broke  the 
end  floorbeam  and  adjacent  floor  mem- 
bers, pushed  the  whole  span  8  or  10 
ft.  longitudinally  (northward,  or  up- 
stream), crumpling  up  the  drum  and 
supporting  girders,  and  caused  the 
upper  chords  to  break  in  two  near  thr 
center  panel,  dropping  the  two  halves 
of  the  span  down  onto  the  fendei 
piling. 

By  good  fortune  the  wreckage  all 
remained  within  the  limits  of  the  fender 
structure,  leaving  the  two  channels 
either  side  of  the  center  pier  entirely 
unobstructed  for  navigation.  Traffic  on 
the  road,  however,  is  interrupted.  The 
Lincoln  Highway  at  this  point  carries  a 
very  heavy  commercial  traffic,   includ- 


1  uin  lee  1,1  .Nx'i  I'Or  motor  trucks  a 
ililferential  in  favor  of  pneumatic-tired 
vehicles  h.TS  been  established,  the  rates 
for  them  being  only  one-half  those  for 
vehicles  equipped  with  solid-rubber 
tires.  For  the  latter,  the  scale  of  fees 
starts  with  $.50  for  trucks  with  a  ra- 
pacity less  than  1  ton  and  goes  upward 
l>y  $25  increments  for  each  i  ton  to 
$1.50"  for  a  3-ton  truck.  Trucks  ex- 
ffpding  a  capacity  of  3  tons  pay  $50 
|rfr  ton  of  capacity. 

The  rates  for  trucks  with  pneumatic 
tires  are  one-half  the  above  scale  ex- 
fppt  in  the  rnsp  of  c.npacities  exceeding 
'■',  tons  where  the  fee  is  $10  per  ton. 


ing  biith  local  and  \iiui:  liisi.HKf  motor- 
truck transportation  in  large  volume. 
The  [iiincipal  trolley  connection  be- 
tween Jersey  City  and  Newark  also 
runs  along  this  road.  There  is  only 
one  other  road  connection  between  the 
two  cities,  the  Hairison  Turnpike, 
about  a  mile  north.  Plans  for  a  third 
connection,  south  of  the  Lincoln  High 
way  and  crossing  the  head  of  Newark 
Bay  by  a  long  bridge,  have  been  under 
coiisidi'ifition  for  some  time  by  a  joint 
enginei'ring  committee  representing 
three  counties  and  the  state,  but  the 
project  for  building  the  new  road  found 
little  support  in  the  citv  of  Newark. 
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Ferry  service  was  improvised  im- 
mediately after  the  destniction  of  the 
bridge,  and  at  the  same  time  plans  were 
developed  for  providing  a  temporary 
crossing,  pending  the  construction  of  a 
new  draw  span.  A  timber  trestle  run- 
around  with  a  single-channel  movable 
span  is  under  discussion.  As  there  is  a 
tidal  I'ise  and  fall  of  4  or  5  ft.,  it  may 
be  difficult  to  arrang'e  to  carry  trolley 
traffic  over  this  structure. 


Back  Engineer  for  U.  S.  Civil 
Service  Commission 

The  American  Association  of  Engi- 
neers is  actively  supporting  A.  B.  Mc- 
Daniel,  educational  specialist  and  con- 
sulting engineer  to  the  General  Staff  of 
the  War  Department,  for  membership 
on  the  U.  S.  Civil  Service  Commission. 
Mr.  McDaniel  was  principal  engineer 
of  the  Constinaction  Division  of  the 
Army  during  the  war.  Previous  to  that 
time  he  did  consulting  work  and  taught 
engineering  both  at  Union  College  and 
the  University  of  Illinois. 


St.  Louis  Engineers  Present  Plan 
for  Public  Works  Board 

The  Associated  Engineering  Societies 
of  St.  Louis,  in  conjunction  with  the 
St.  Louis  Chapter  of  the  American  In- 
stitute of  Architects  and  St.  Louis  con- 
tractors have  presented  to  the  Missouri 
State  Constitutional  Convention,  now 
in  session,  a  provision  for  a  State  Board 
of  Public  Works  to  be  included  in  the 
new  State  Constitution.  The  plan  pro- 
poses the  establishment  of  a  board  to 
be  composed  of  a  president  and  direc- 
tors of  utilities,  highways,  waterways, 
and  conservation,  who  shall  respec- 
tively supervise  divisions  of  structures, 
utilities,  highways,  waterways  and  con- 
servation. Members  of  the  boax'd  are 
to  be  appointed  by  the  Governor.  The 
several  divisions  are  to  be  charged  with 
the  supervision  of  activities  as  follows: 

Division  of  Structures — Lands,  natu- 
ral resources,  structures,  equipments 
and  improvements  in  which  the  state  is 
interested,  except  as  otherwise  pro- 
vided. 

Division  of  Utilities — Maintenance, 
equipment,  operation  and  service  of  all 
public  utilities  owned  or  operated  by 
the  State  and  the  assessment  of  rates 
and  charges  therefor,  subject  to  review 
by  the  State  Public  Service  Commis- 
tion,  which  may  be  authorized  to  have 
jurisdiction  over  rates  and  charges  of 
privately  owned  utilities. 

Division  of  Highways — Construction, 
reconstruction,  maintenance  and  sur- 
veillance of  all  public  highways  and 
bridges  for  which  state  funds  are  used; 
the  director  to  be  chairman  of  any 
state  highway  commission  authorized  to 
direct  improvement  of  state  roads. 

Division  of  Wateinvays — Watei"ways 
and  watersheds  within  or  bounding  the 
State,  including  nevigable  waterways, 
stream  pollution,  fisheries,  waterworks, 
irrigation  projects,  flood  control,  water 
power  developments,  drainage  and  sani- 
tary matters. 

Division  of  Conservation — ^Conserva- 
tion ,  of  resources,  state  planning  and 
public  safety. 

It  is  proposed  to  secure  as  far  as 
possible  the  united  support  of  engi- 
neers, architects  and  'contractors 
throughout  the  state  in  advocating  the 
provision  for  the  Board  of  Public  Works 
in  the  revised  constitution. 


Award  N.  Y.  Courthouse  Contract 

to  Fuller  Co.,  at  $4,139,000 

Award  was  made  June  23  to  the 
George  A.  Fuller  Co.,  at  an  estimated 
cost  of  $4,139,000,  of  the  contract  for 
the  construction  of  the  New  York 
County  Courthouse  in  New  York  City. 
The  work  includes  the  entire  super- 
structure, which  will  be  fa'ced  with 
granite,  but  does  not  comprise  certain 
plumbing  installations,  which  are  to  be 
let  under  a  sepai'ate  contract.  Guy 
Lowell,  architect,  designed  the  struc- 
ture. The  present  bid  is  about  $2,0U0,- 
000  less  than  bids  for  the  same  project 
opened  in  1920. 

Doctor  Burgess  New  President 
of  A.S.T.M. 

(.Bnpinrrrinff  Neios-Record  Staff  Report) 
Dr.  George  K.  Burgess,  chief  of  the 
Division  of  Metallurgy  of  the  U.  S. 
Bureau  of  Standards,  was  elected 
president  of  the  American  Society  for 
Testing  Materials  at  the  annual  meet- 
ing at  Atlantic  City,  June  27.  The 
meeting,  which  ends  tomorrow,  marks 
a  milestone  in  the  society's  history, 
being  the  twenty-fifth  since  its  forma- 
tion in  1898.  The  retiring  president, 
Charles  D.  Young,  reviewed  the  growth 
of  its  work,  outlining  the  present 
activities  and  the  direction  of  prog- 
ress. Dr.  Burgess,  in  turn,  suggested 
that  future  endeavors  of  the  society 
should  be  centered  on  making  its  stand- 
ards more  generally  applicable,  adapt- 
ing them  to  service  here  and  abroad. 
Other  officers  elected  were:  Dr.  Will- 
iam H.  Walker,  vice-president;  D.  M. 
Buck,  W.  M.  Corse,  Dr.  W.  K.  Hatt 
and  J.  R.  Onderdonk,  directors. 

Discuss  Corrosion 

Active  discussion  of  the  corrosion 
of  iron  and  steel  featured  the  opening 
session.  Prof.  W.  D.  Bancroft  pre- 
sented a  dicidedly  individual  view  of 
the  subject  in  a  paper  and  a  committee 
report  on  the  exposure  of  test  panels 
at  Pittsburgh,  Port  Sheridan  and  An- 
napolis, confirming  previous  indications 
of  this  test  that  copper-bearing  steels 
resist  atmospheric  corrosion  several 
times  as  well  as  low-copper  steels. 
The  discussion  dealt  largely  with  the 
distinction  between  chemical  and  electro- 
chemical corrosion  and  with  the  nature 
of  resistance  to  corrosion,  especially  the 
formation  of  protective  films.  Dr. 
Walker,  referring  to  the  fact  that  the 
cause  for  the  passivity  of  iron  is  not 
yet  known,  emphasized  the  lack  of 
knowledge  on  corrosion. 

Water-pipe  corrosion  was  discussed 
by  F.  N.  Speller,  who  described  the 
eflFect  of  protective  films  in  pipes  and 
the  value  of  removing  oxygen  from  soft 
waters. 

Other  active  interest  developed  in 
pig-  and  cast-iron,  car  wheels  and 
wrought-iron.  A  new  specification  for 
semi-steel  and  higher-strength  figures 
for  malleable  iron  were  adopted. 
Sharply  divergent  views  of  grading 
pig-iron  were  expressed.  Rawdon  and 
Epstein  showed  that  the  nicked  break 
test  for  wrought-iron  is  unreliable. 

On  account  of  the  heavy  program 
duplicate  sessions  are  to  be  held  during 
two  days  of  the  meeting  which  includes 
a  symposium  on  impact  testing  and  a 
discussion  of  the  Joint  Committee 
Report  on  Reinforced  Concrete.  Memo- 
rial resolutions  were  passed  commemo- 
rating the  death  of  the  past  presidents, 
H.  M.  Howe  and  A.  W.  Gibbs. 


Waldo  Smith  and  Merriman 
Honored  by  Associates 

Four  Hundred  Attend  Dinner  Marking 

Retirement  of  Catskill 

Aqueduct  Chief 

Four  hundred  engineers  paid  tribute 
to  J.  Waldo  Smith  and  Thaddeus  Merri- 
man at  a  dinner  in  the  Hotel  Pennsyl- 
vania, New  York  City,  June  27,  on  the 
occasion  of  Mr.  Smith's  retirement, 
after  17  years  of  service,  as  chief  engi- 
neer of  the  Board  of  Water  Supply  of 
the  City  of  New  York  and  Mr.  Merri- 
man's  promotion  as  head  of  the  engi- 
neering staff  of  the  Catskill  aqueduct. 
In  the  principal  address  of  the  evening 
the  Hon.  George  B.  McClellan,  former 
mayor  of  New  York,  credited  the 
"rugged  honesty,  the  high  ideals  and 
the  exceptional  administrative  and  tech- 
nical skill  of  J.  Waldo  Smith  as  the 
factors  directly  responsible  for  the  suc- 
cessful completion  of  the  Catskill 
pi'oject  vdthout  scandal  and  within  the 
preliminary  estimates  of  time  and  cost. 
"His  conduct  of  the  work,"  said  Col. 
McClellan,  "was  a  constant  inspiration 
to  his  subordinates  and  a  part  of  his 
genius  lay  in  his  ability  to  bring  to- 
gether into  his  engineering  organiza- 
tion the  same  type  of  American  lad 
that  won  the  war  in  France." 

Merriman  an  Able  Successor 

Col.  McClellan  paid  high  tribute,  also, 
to  Mr.  Merriman's  share  in  the  enter- 
prise, emphasizing  that  he  had  grown 
up  with  the  work  since  its  inception  17 
years  ago  and  was  the  man  best  qual- 
ified by  experience  and  technical  attain- 
ments to  succeed  his  fonner  chief.  At 
the  conclusion  of  the  former  mayor's 
address  mementos  in  the  form  of  a 
watch  for  Mr.  Smith  and  a  cigarette 
case  for  Mr.  Merriman  were  presented. 

The  retiring  chief  engineer  accorded 
to  Col.  McClellan  chief  credit  for  initi- 
ating and  carrying  through  the  Cats- 
kill  water  supply  project,  in  the 
face  of  persistent  political  inter- 
ference. ""There  should  be  rotation  in 
office  in  any  organization,"  said  Mr. 
Smith,  in  referring  to  his  former  dep- 
uty, "and  Mr.  Merriman  has  demon- 
strated his  ability  to  carry  on  the  work 
which  I  now  turn  over  to  him.  His  ap- 
pointment as  chief  engineer  follows  the 
policy  of  promotion  within  the  organiza- 
tion for  which  I  have  always  stood." 

The  evening's  session  ended  with  an 
appreciation  by  Mr.  Merriman  of  J. 
Waldo  Smith's  distinguished  ser\'ice 
and  a  plea  for  the  maintenance  within 
the  ranks  of  the  organization  of  the 
high  ideals  established  under  his  prede- 
cessor's administration.  "Every  man 
must  be  a  debtor  to  his  profession," 
said  Mr.  Merriman,  "and  progress  can 
be  made,  not  through  the  efforts  of  a 
single  individual  but  rather  by  a  striv- 
ing for  better  standards  in  every  strata 
of  the  great  mass  pf  men  who  consti- 
tute the  country's  engineers." 

Col.  Merritt  H.  Smith,  chief  engineer 
of  the  New  York  Department  of  Water 
Supply,  Gas  and  Electricity,  acted  as 
toastmaster  and  the  arrangements  for 
the  dinner  were  in  the  hands  of  a 
committee  headed  by  Roliert  Ridgway, 
chief  engineer  of  the  Transit  Commis- 
sion, as  chairman  and  W.  J.  Buhrendorf, 
chief  clerk  of  the  Board  of  Water  Sup- 
ply as  secretary.  The  attendance  was 
thoroughly  representative  of  both  engi- 
neering and  contracting  interests  in  the 
metropolitan  district 
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S.P.E.E.  Would  Broaden  Service 
to  Engineering  Education 

Resolutions  adopted  by  the  council 
of  the  Society  for  the  Promotion  of 
Engineering  Education,  at  its  conven- 
tion held  at  Urbana,  111.,  June  20  to  23, 
directed  the  president,  Prof.  Charles  F. 
Scott,  to  appoint  a  committee  of  five 
members,  including  himself,  to  study 
the  development  of  the  society  and  to 
formulate  an  answer  to  the  question, 
"What  can  the  society  do  in  a  compre- 
hensive way  to  develop,  broaden,  and 
enrich  engineering  education?"  This 
committee  is  to  report  to  the  council  as 
soon  as  possible. 

In  his  presidential  address  Prof. 
Scott  emphasized  the  need  of  the  tech- 
nical industries  for  engineers  compe- 
tent to  serve  not  only  as  trained  tech- 
nicians but  also  as  leaders  .in  produc- 
tion and  in  administration.  He  pleaded 
also  for  more  effective  means  of  check- 
ing up  the  effectiveness  of  present  en- 
gineering instruction  in  fitting  students 
to  meet  these  requirements. 

Among  the  papers  of  general  interest 
were  those  by  W.  H.  Rayner  of  the 
Univ.  of  111.  on  the  "Cultural  Element 
in  Engineering  Education";  J.  Raleigh 
Nelson  on  the  teaching  of  English  in 
the  engineering  course;  J.  H.  Dunlap, 
of  Iowa  State  Univ.,  on  "Some  Prob- 
lems in  Engineering  Education";  and 
Charles  E.  Chadsey,  of  Univ.  of  111.,  on 
"Teaching." 

The  Council  of  the  society  considered 
but  took  no  action  on  5-year  engineer- 
ing courses  recently  endorsed  by  the 
deans  of  the  mid-west  engineering 
schools.  It  voted  to  establish  within 
the  society  a  new  section  composed  of 
deans  and  school  directors. 

The  election  of  officers  resulted  in  the 
re-election  of  Prof.  Charles  F.  Scott 
of  Yale  University  as  president.  New 
vice-presidents  are  D.  S.  Kimball  of 
Cornell  and  F.  G.  Higbie  of  Iowa.  New 
members  of  the  council  are  M.  W.  Alex- 
ander National  Industrial  Conference 
Board,  Edward  Bennett  of  Wisconsin, 
H.  S.  Evans  of  Colorado,  E.  A.  Hitch- 
cock of  Ohio,  H.  J.  Hughes  of  Harvard, 
C.  E.  Magnussen  of  Washington,  and 
G.  C.  Shaad  of  Kansas   State. 

The  convention  next  year  will  be  held 
at  Ithaca,  N.  Y. 

For  Cleveland  Improvements 

Several  prominent  movements  pro- 
jected or  under  di.scussion  in  Cleveland 
have  been  reported  upon  by  the  civic 
committee  of  the  local  chapter  of  the 
American  A»so<'iation  of  Engineers-. 
The  river  straightening  project,  under 
discussion  for  a  number  of  years,  in 
opposed,  and  its  abandonment  is  recom- 
mended. The  plan  for  a  union  station 
on  the  public  .square,  a.s  proposed  by 
the  New  York  Central  K.R.,  is  ap- 
proved. The  river  crossing  problem  is 
dealt  with  in  a  general  study  relating 
to  a  number  of  the  Cuyahoga  Valley 
bridges,  as  a  result  of  which  the  Lo- 
rain-Huron viaduct  project  is  opposed. 
♦b?  old  Superior  viaduct  is  recom- 
mended for  reconstruction  and  addition 
of  a  branch  crossing,  vehicle  traffic  to 
he  divide<l  so  that  the  old  viaduct  takri 
heavy  trucking  and  the  new  Detroit- 
Superior  viaduct  carries  only  pn"- 
senger  automobiles,  and  construction 
of  a  new  viaduct  on  Carnegie  Ave.  is 
recommended.  The  thoroughfare  plan 
of  the  city  planning  commission  i-"  h!-'' 
approved. 


The  Engineer  in 
Public  Life 

MORTIMER  Y.  FERRIS 

Mortimer  Y.  Ferris,  New  York  State 
senator  from  the  33rd  district  and  chair- 
man of  the  Senate  Committee  on  Agri- 
culture was  born  in  Brookline,  Mass., 
March  29,  1881,  and  was  graduated  from 
the  civil  engineer- 
ing course  of  the 
Massachusetts  In- 
stitute of  Technol- 
ogv,  Boston,  in 
1903.  After  a 
year's  work  at 
New  Castle,  Pa., 
as  assistant  in  the 
engineering  corps 
of  the  Pennsylva- 
nia Lines  West  of 
Pittsburgh,  he 
moved  to  Ticondei'- 
oga,  N.  Y.,  and 
established  an 
office  for  the  general  practice  of  civil 
engineering  which  he  has  maintained 
ever  since. 

He  served  on  the  Ticonderoga  Board 
of  Education  for  ten  yeai-s,  the  last 
three  years  of  which  he  was  president. 
In  1916  and  1917  he  was  elected  village 
president. 

Mr.  Ferris  was  first  elected  to  the 
New  York  State  Senat.3  in  the  fall  of 
1918  and  has  since  continued  to  repre- 
sent the  33rd  Senatorial  District,  com- 
prising the  counties  of  Clinton,  Essex, 
Warren  and  Washington.  He  has  been 
active  in  all  matters  affecting  the  engi- 
neering profession  and  introduced  and 
was  largely  responsible  for  the  passage 
of  the  recent  legislation  combining  the 
engineering  forces  of  the  state  in  a 
single  department  under  the  state  engi- 
neer and  surveyor,  and  for  the  state 
registration  of  professional  engineers 
and  land  surveyors.  He  has  also  been 
])rominent  in  water-power,  stream- 
regulation  and  conservation  matters. 


Federal-Aid  Road  Appropriations 
Cover  Three  Years 

Appropriations  for  state  highway 
construction  in  the  3-year  federal-aiil 
program  referred  to  in  Enghieerivg 
Xrira.ftfrord  of  June  l.'i,  p.  1015, 
should  have  been  stated  as  follows: 
$50,(100,000  for  the  fiscal  year  ending 
Juni'  30,  1923;  $05,000,000  for  the  vear 
ending  June  30.  1924;  and  $75,000,000 
for  the  year  ending  June  .30,  1925. 


Low  Municipal  I^ond 
Interest  Kates 

The  ruling  interest  rate  for  munic- 
ipal arni  state  bond.n  continues  to  be 
IJ  per  cent  or  less.  The  yield  rat^-  for 
LI  of  26  issues  reported  by  the  New 
York  Timrn,  as  sold  during  the  week 
ending  June  23  was  45  or  under,  with 
10  issues  of  41  or  less  and  several  at 
4  3  and  4.35.  The  Chicago  South  Park 
Commission  sold  $1,. 500,000  of  4  per 
rent  1-20-yr.  Ix.nds  to  yield  3.95  to  4 
per  cent,  while  $3,073,000  of  Jersey 
City  1-35-yr.  goM  schoul  bonds  bearing 
44  per  cent  solrl  !(•  vield  1  to  4.25  per 
tent. 


Hearing  on  San  Francisco 
Bay  Terminal  Plan 

Plan    Advocated    for    Reclaiming    170 

Acres  of  Shoal   Land  Adjoining 

Goat  Island 

A  special  commission  composed  of 
one  representative  each  from  the  de- 
partments of  war,  Commerce  and  the 
Navy  conducted  a  hearing  in  San  Fran- 
cisco on  June  12  to  give  all  interested 
parties  an  opportunity  to  present  opin- 
ions and  objections  on  the  application 
of  the  San  Francisco  &  Oakland  Termi- 
nay  Ry.  for  pemiission  to  reclaim  170 
acres  of  shoal  land  adjoining  Goat 
Island  and  to  construct  thereon  a  union 
terminal  for  the  use  of  interurban  sys- 
tems, automobiles  and  transcontinental 
railroads. 

Major  General  Lansing  H.  Beach, 
chief  of  engineers,  U.  S.  A.,  was  chair- 
man of  the  hearing,  Admiral  A.  S. 
Halstead,  commander  of  the  Twelfth 
Naval  District,  represented  the  navy 
and  C.  H.  Huston,  assistant  secretary 
commerce,  was  the  third  member.  Col. 
Herbert  E.  Deakyne,  San  Francisco 
office.  Corps  of  Engineers  U.  S.  A., 
served  in  an  advisory  capacity. 

Review  Traffic  Situation 

J.  S.  Drum,  chairman  of  the  board  of 
the  railway  company,  reviewed  the 
transbay  traffic  situation  and  the  ad- 
vantages of  the  proposed  terminal, 
pointing  out  that  the  company  was 
quite  willing  to  have  other  transporta- 
tion companies  join  in  the  project.  Ed- 
ward M.  Boggs,  consulting  engineer  foi 
the  company,  presented  the  engineering 
aspects  of  the  plan.  In  his  opinion 
bridge  or  tunnel  projects  that  would 
supplant  the  ferry  service  for  com- 
muters was  in  the  far  distant  future 
and  meantime,  at  a  i-easoiable  cost,  the 
present  18-  to  20-niin.  feri-y  trip  of  2.85 
miles  could  be  reduced  to  a  10-min. 
trip  of  about  1.0  miles.  Last  year  the 
ferries  of  the  Southern  Pacific  and  Key 
Route  systems  combined  handled  45,- 
000,000  transbay  passengers. 

Since  the  greatest  item  of  cost  in  con- 
nection with  the  proposed  union  termi- 
nal would  be  the  crossing  between  the 
east  shore  and  the  reclaimed  land  near 
Goat  Island,  the  application  asks  for 
as  much  concession  on  this  point  as  can 
be  granted.  A  solid  fill  20  ft.  wide 
was  declared  to  be  the  most  desirable. 
Such  a  fill  would  not  exert  any  import- 
ant influence  on  tidal  flow.  Mr.  Boggs 
believed,  nor  interfere  seriously  with 
bay  traffic  since  the  alternative  route 
around  Goat  Island  is  wide  and  deep 
and  for  most  all  the  traffic  is  little,  if 
any,  longer.  However,  if  permission  to 
build  a  solid  fill  could  not  oe  granted,  a 
combination  fill  and  trestle  was  sug- 
gested. The  requirement  that  the  chan- 
nel be  kept  open  to  nnvigation  by  the 
construction  of  a  drawbridge  or  even 
a  viaduct  to  allow  clearaneo  for  com- 
paratively sniiill  vessels  would  make 
the  cost  of  the  plan  prohibitive,  he 
thought. 

Representatives  from  other  com- 
panies .iiid  neighboring  cities  expressed 
interest  in  the  plan  but  nothing  tangi 
bic  was  r.iiso'l  in  the  form  of  objections 

Based  nn  the  hearing  and  the  con- 
rlusion.«  reached  after  a  firsthand  study 
of  local  conditions,  the  committee  is  to 
make  recommendation  to  Congress  by 
which  body  final  action  on  the  .applica- 
tion must  be  taken. 
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Civil  Engineers'  Convention 

(Concluded  from  p.  1094) 
needed,  more  of  what  is  going  on  in 
the  engineering  world,  book  reviews, 
pictures  of  men,  and  that  if  it  were 
necessary  there  could  well  be  twelve 
or  even  twenty-six  issues  a  year  carry- 
ing such  features. 

In  his  second  section  Mr.  Freeman 
traced  the  history  of  hydraulic  science 
from  the  time  of  the  Romans  to  the  pres- 
ent. He  feels  that  we  are  at  a  point 
now  where  a  more  thorough  and  elab- 
orate theoretical  study  of  hydraulics 
should  be  made — such  things  as  the  con- 
trol of  rivers — and  that  now  is  the  time 
to  urge  and  promote  a  federal  hyd'-aulic 
laboratory. 

Papers  Many  and  Various 

As  reported  in  the  advance  program, 
nine  technical  papers  were  on  the  pro- 
gram. Thanks  to  the  bad  weather 
which  would  not  permit  any  one  to  get 
far  from  the  hotel,  it  was  possible  to 
complete  the  full  program,  in  a  damp 
and  close  little  movie  house,  but  it  was 
obvious  that  the  makers  of  the  program 
were  somewhat  ambitious  in  their  lay- 
out because  had  the  projected  excur- 
sions taken  place,  there  would  not  have 
been  any  possibility  whatever  of  getting 
through  more  than  a  quarter  of  the 
technical  papers  outlined.  As  it  was, 
the  papers  were  on  so  many  different 
subjects  that  the  audience  apparently 
was  unable  to  shift  its  mental  attitude 
from  subject  to  subject  sufficiently 
quickly  to  start  or  continue  any  discus- 
sion. The  program,  therefore,  consisted 
merely  in  the  presentation  of  the  pa- 
pers. Pi-actically  no  discussion  fol- 
lowed them. 

A  further  report  on  the  well-known 
Aberthaw  tests  of  concrete  piles  in  sea 
water  was  included  in  a  paper  by  L.  C. 
Wason,  president  of  the  Aberthaw  Con- 
struction Co.,  and  read  by  a  member  of 
his  staff.  The  paper  added  nothing  to 
the  earlier  report  except  to  give  a  few 
figures  of  strength  tests  of  the  con- 
crete in  those  few  piles  which  had 
failed.  Col.  W.  G.  Atwood,  the  di- 
rector of  marine  piling  investigations 
of  the  National  Research  Council,  pre- 
sented a  most  absorbing  report  of  the 
activities  of  the  marine  borer  which  is 
infesting  some  Pacific  coast  waters  and 
which  is  causing  some  apprehension  in 
eastern  waters.  Col.  Atwood  indicated 
that  the  study  now  was  largely  a  bio- 
logical one,  that  protection  of  struc- 
tures against  the  borers  was  at  best 
temporary,  and  that  the  hope  of  the 
future  lay  in  some  biological  attack. 
He  was  not  able,  however,  to  promise 
anything  at  the  present  time. 

Prof.  W.  K.  Hatt,  the  direction  of 
the  Highway  Research  Committee,  Di- 
vision of  Engineering  of  the  National 
Research  Council,  reported  the  various 
tests  on  highways  now  under  way  in 
the  United  States.  The  report  was  a 
longer  exposition  of  the  activities 
which  have  been  recorded  in  this  jour- 
nal. 

Three  papers  connected  with  wood 
pulp  were  considered  together,  the  first 
by  Prof.  George  C.  Whipple  of  Harvard 
University,  entitled  "Pollution  of 
Streams  by  Paper  Mill  Wastes,"  a 
study  of  the  bacteriological  conditions 
in  waters  downstream  from<paper  mills; 
the  second  by  H.  W.  Clark,  chief  chem- 
ist of  the  Massachusetts  State  Board  of 
Health,   on   the   same    subject  from '  a 


chemical  standpoint;  and  the  third  by 
E.  B.  Wardle,  chief  engineer  of  the 
Laurentide  Co.  of  Canada,  on  the  wood 
pulp  industry  in  general.  Mr.  Wardle's 
paper  was  presented  mainly  as  a  set 
of  still  and  moving  pictures. 

Two  papers  on  the  Quebec  stream 
regulation  were  read,  one  by  O.  Le- 
febre,  chief  engineer  of  the  Quebec 
Streams  Commission,  on  the  problems 
in  connection  with  the  St.  Maurice 
river  regulation,  a  subject  which  has 
been  discussed  in  this  journal,  and  the 
other  by  J.  H.  Brace  of  the  contracting 
firm  of  Eraser,  Brace  &  Co.,  on  the 
Gouin  Dam  which  was  built  five  years 
ago  on  that  river. 

In  the  evening  Frank  W.  Hodgdon, 
chief  engineer  of  the  Division  of  Wa- 
terways of  the  Massachusetts  Depart- 
ment of  Public  Works,  showed  a  num- 
ber of  views  of  the  minor  shore  pro- 
tection work  undertaken  by  the  State 
of  Massachusetts  along  the  Atlantic 
Coast,  and  in  a  formal  discussion 
Henry  S.  Adams  of  Boston  showed  the 
condition  of  failure  of  a  number  of  old 
cribworks  in  the  northeastern  Atlantic 
Coast,  Frederic  H.  Fay  outlined  the 
new  development  of  the  port  of  Port- 
land, and  Lt.  Col.  Wildurr  Willing  gave 
a  formal  statement  of  the  amount  of 
work  done  by  the  federal  government 
in  New  England  harbors.  The  last  pa- 
per of  the  evening  was  an  illustrated 
talk  by  J.  W.  Rollins  of  Holbrook, 
Cabot  &  Rollins  Corp.  on  the  founda- 
tion work  at  the  Piscataqua  bridge  at 
Portsmouth,  where  pneumatic  caissons 
were  sunk  in  80  ft.  of  water  in  a  tide 
rip  between  the  islands  of  the  harbor. 


Engineering  Societies 


Calendar 


AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia  ; 
Annual  Meeting.  Atlantic  City. 
X.  J.,  June  26-30. 

XKW  EXGL.^ND  "WATER  WORKS 
ASSOCIATIOX,  Boston  ;  Annual 
I  'onvention,  Xew  Bedford,  Mass.. 
Sept.   12-15. 


Personal  Notes 


Warren  C.  Earle,  who  has 
been  consulting  engineer  for  the  city 
of  San  Diego,  Cal.,  has  taken  the  posi- 
tion of  city  engineer  of  Pasadena,  Cal. 

Leroy  F.  W  ert  z,  assistant  chief 
engineer  of  maintenance  of  the  Indiana 
State  Highway  Department,  has  been 
named  chief  of  the  division  of  auditing 
to  succeed  John  D.  Williams,  who  re- 
cently was  made  director  of  the  state 
highway  commission.  Mr.  Wertz  has 
been  in  the  department  for  about  a 
year.  He  is  a  native  of  Anderson, 
ind.,  and  is  a  graduate  from  Purdue 
University.  For  six  years  he  was  an 
engineer  in  the  department  of  parks 
of  Indianapolis  and  then  was  an  assist- 
ant engineer  of  the  Indianapolis  Water 
Co.  Before  joining  the  Indiana  High- 
way Department,  he  was  an  associate 


of  Morris  Knowles,  consulting  engrineer, 
of  Pittsburgh. 

John  T.  Henderson,  consult- 
ing engineer,  Hartford,  Conn.,  has  been 
appointed  inspecting  engineer  by  the 
city  of  Hartford,  on  the  $1,. 500,000 
Weaver  High  School  and  the  $1,000,000 
high  school  to  be  erected  on  Maple  Ave., 
that  city. 

Mortimer  G.  Barnes,  chief 
engineer  of  the  Waterways  Division, 
Illinois  State  Department  of  Public 
Works,  has  had  the  degree  of  master 
of  engineering  conferred  upon  him  by 
the  University  of  Michigan. 

Prof.  Samuel  C.  Prescott, 
acting  head  of  the  department  of  biol- 
ogy and  public  health  of  the  Massa- 
chusetts Institute  of  Technology  since 
the  death  of  Prof.  William  T.  Sedgwick, 
has  been  made  permanent  head  of  the 
department. 

R.  G.  Wilson  has  resigned  as 
assistant  division  engineer  of  the 
Wyoming  Division  of  the  Erie  R.R. 
and  is  succeeded  by  John  Graves, 
former  assistant  division  engineer  of 
the  Rochester  Division.  Other  changes 
in  the  engineering  department  of  the 
Erie  R.R.  include  the  transfer  of 
Blair  Blowers  from  his  position  as 
supervisor  on  the  main  line  to  assist- 
ant division  engineer  at  Rochester. 
Fred  Fiske,  supervisor  of  the  Buffalo 
Division,  takes  Mr.  Blowers'  former 
position. 

Henry  S.  Charron  has  been 
appointed  superintendent  of  the  water 
department  of  Burling:ton,  Vt.  He  suc- 
ceeds J.  Frank  Kidder,  resigned. 

Lloyd  Applegate  of 
Youngstown,  Ohio,  has  been  elected 
village  engineer  of  McDonald,   Ohio. 

W.  M.  Cotton  of  Dayton,  Ohio, 
has  been  appointed  city  manager  of 
Ashtabula,  Ohio,  effective  June  1.  He 
will  succeed  M.  H.  Turner  who 
has  been  city  manager  since  1918  and 
who  requested  more  than  a  year  ago 
that  a  successor  be  appointed.  Mr. 
Cotton  has  served  as  city  manager  of 
several  Pennsylvania  towns. 

Charles  H.  Dowler,  city 
manager  of  Wheeling,  W.  Va.,  has  re- 
signed, the  resignation  to  take  effect 
July  1.  He  will  at  that  time  become 
a  member  of  the  West  Virginia  State 
Road  Commission.  Mr.  Dowler  suc- 
ceeds N.  P.  Whitaker. 

John  G.  Hirsch,  formerly 
supervising  engineeer  for  Lockwood, 
Greene  &  Co.,  and  for  Stone  &  Webster, 
is  now  associated  with  the  Benham 
Engineering  Co.  of  Kansas  City,  Mo., 
as  principal  assistant  engineer. 
Credit  Schafer 

R.  B.  Petters,  who  recently 
resigned  as  city  engineer  of  Fond  du 
Lac,  Wis.,  has  become  associated  with 
the  Stein  Engineering  Co.  of  Milwau- 
kee as   superintendent  of  construction. 

L.  D.  Davenport,  chief  engineer 
of  the  Oliver  Iron  -Mining  Co..  Duluth, 
Minn.,  has  left  for  Fushun,  a  city  on 
the  South  Manchurian  R.R.,  to  devise 
engineering  means  whereby  that  city 
can  be  moved  for  the  purpose  of  de- 
veloping a  deposit  of  coal  underlying 
it  estimated  to  contain  800,000,000  tons. 

George  W.  Putnam  has  been 
appointed  state  sanitary  engineer  of 
Missouri,  to  head  the  newly-created 
engineering  division  of  the  Missouri 
State  Board  of  Health,  the  offices  of 
which  are  at  Jefferson  City.  Mr.  Put- 
nam has  been  connected  with  the  engi- 
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neering  work  of  the  state  boards  of 
health  of  Minnesota  and  California, 
and  during:  the  war  was  engaged  in 
water-supply  work  with  the  Sanitary 
Corps  of  the  army. 

Major  D.  D.  Pullen,  Corps  ot 
Engineers,  U.  S.  A.,  has  been  ordered 
to  Norfolk  to  succeed  Coi.  J.  C. 
O  A  K  E  s  as  engineer  for  that  district. 
Col.  Oakes  has  been  transferred  to 
New  York  City. 


Obituary 


A.  S.  Baldwin,  vice-president, 
Illinois  Central  R.R.,  died  of  heart 
disease  June  26  while  en  route  from 
New  York  to  his  home  in  Chicago.  He 
was  61  years  old.  He  was  a  past- 
president  of  the  Western  Society  of 
Engineers,  the  American  Railway  As- 
sociation and  at  the  time  of  his  death 
was  a  candidate  for  director,  District  8, 
of  the  American  Society  of  Civil  Engi- 
neers in  the  election  now  in  progress. 

William  Creighton  Ball, 
president  of  Rose  Polytechnic  Institute, 
died  recently  at  his  home  in  Terre 
Haute,  Ind.,  after  an  illness  of  several 
months.  Mr.  Ball  was  75  years  old.  He 
was  also  secretary  of  the  Indiana  State 
Normal  School  and  a  member  of  the 
board  of  the  state  penal  farm.  Prior 
to  his  becoming  president  of  the  engi- 
neering school  he  and  his  brother  pub- 
lished the  Terre  Haute  Gazette. 

A.  W.  Gibes,  chief  mechanical  en- 
gineer, Pennsylvania  Railroad  System, 
died  at  his  home  in  Wayne,  Pa.,  on 
May  19.  Mr.  Gibbs  was  born  in  1856 
and  was  g^raduated  from  mechanical 
engineering  Stevens  Institute.  His 
professional  experience  was  mostly  in 
the  service  of  the  Pennsylvania  Rail- 
road from  which  he  rose  as  an  appren- 
tice in  the  Altoona  Shops  to  become 
superintendent  of  motor  power  and 
later  chief  mechanical  engineer.  For 
a  short  period  he  was  connected  with 
other  railroads  but  returned  to  the 
Pennsylvania.  Mr.  Gibbs  was  presi- 
dent of  the  American  Society  for  Test- 
ing  Materials  in  1014-1.5. 


Business  Notes 


The        A  M  E  U  I  C  A  .N         A  B  R  A  .S  1  V  E 

Metals  Co.,  of  New  York,  manufac- 
turer of  anti-slip  treads  for  stairs  and 
floors,  announces  its  appointment  by 
the  Carborundum  Co.,  of  Niagara 
Falls,  to  act  as  U.  S.  sales  representa- 
tive for  the  marketing  of  Carborundum 
anti-slip  tile. 

Jame.s  I.  Vincent  has  been 
appointed  eastern  representative  of  the 
Chicago  BaKcule  Bridge  Co.,  with  oflTiccs 
in  New  York  City. _  Mr.  Vincent  gradu- 
ated from  the  University  of  Michigar 
in  1896  and  was  with  the  Schcrzcr  Roll 
ing  Lift  Bridge  Co.  from  lOO."?  to  1012, 
when  he  became  eastern  repre.sentataivc 
cf  the  .Strau.ss  Bascule  Bridge  Co. 

Stroud*  Company,  of  Omahn, 
has  just  sold  to  R.  M.  McCrone  of 
Bangkok,  Siam,  three  elevating  graders 
to  be  shipped  immediately  to  that  coun- 
try. The  graders  will  be  used  on  a 
large  government  railroad  and  irriga- 
tion project. 


The  Strauss  Bascule 
Bridge  Co.,  Chicago,  has  closed  its 
New  York  office  and  has  opened  a  new 
eastern  office  at  603  Albee  Building, 
Washington,  D.  C,  in  charge  of  J.  C. 
Eversman. 

A.  W.  French  &  Co.  is  the  name 
of  the  newly  incorporated  Illinois  firm 
organized  by  A.  W.  French,  E.  A. 
Allen,  and  F.  R.  French,  formerly  asso- 
ciated as  French  &  Allen.  Land  has 
been  acquired  and  buildings  are  under 
construction  at  87th  St.  and  the  Rock 
Island  tracks,  Chicago,  for  the  manu- 
facture, storage  and  repair  of  contrac- 
tors' equipment.  The  comnany  has  been 
appointed  western  manager  for  the  Orr 
&  Sembower  Co.,  Reading,  Pa.,  manu- 
facturers of  engines,  boilers,  concrete 
mixers,  and  hoisting  e  igines.  The 
French  company  will  also  manufacture 
and  distribute  the  Ord  concrete  road 
surfacer  described  below. 

Equipment  and 
Materials 

Concrete  Road  Surfacer 

The  Old  concrete  road  surfacer,  a 
new  machine  developed  by  William  Ord 
since  his  resignation  from  the  Lake- 
wood  Engineering  Co.  several  months 
ago,   has    two   heavy   strike-off   girders 


or  screeds  which  level  the  concrete  by 
using  the  tops  of  the  road  forms  as 
guides,  as  shown  in  the  accompanying 
picture.  The  girders  are  8  in.  wide  on 
the  surface  of  the  concrete  and  each 
weighs  about  700  lb.  for  an  18-ft.  road 
machine.  They  are  adjustable  for  any 
crown. 

Working  backward  and  forward 
across  the  road  as  the  machine  ad- 
vances, the  girders  not  only  strike  off 
the  superfluous  concrete  but  float  the 
remainder.  Skin  friction  between  the 
bottoms  of  the  girders  and  the  surface 
of  the  concrete  results  in  a  kneading 
action  which  is  claimed  to  be  sufficient 
to  remove  all  excess  air  and  water 
;ind  to  produce  concrete  of  maximum 
(U-nsity.  A.  W.  French  &  Co.,  of  Chi- 
cago, are  the  manufacturers  and  general 
distributors  of  the  machine. 


Electric  Truck  With  5-Ton  Lift 

A  storage-battery  truck  for  factory 
and  freight  purposes  which  has  an 
elevating  platform  of  5-lon.s-  capacity 
h.TS  been  brought  out  by  the  Atlas  Car 
&  Mfg.  Co.,  Clcvclancl,  Ohio,  and  is 
phown  in  the  accompanying  view.  Its 
load  platform  is  74Jx30  in.  and  Hi  in. 
from  the  floor  in  it,"?  lowest  position, 
with  a  lift  of  4  in.  It  has  a  maximum 
sprod  of  8  m.  p.  h.  unloaded  and  ts 
turning  radiu.t  is  5  ft.  9  in.  for  the  in- 
■.ule  and  12  ft.  for  the  outsitlr.  The 
driving  wheels  have  metal-base  rubber 
tirr.t  4  in.  wide  and  273  in.  in  di- 
.nmeter.  The  lOJ  in.  ."iteel  trailing 
wheels  have  double-row  ball  bearings. 
Steering  is  applied  to  all  four  wheel.i 
and    the    brakes    must   be    held    off    by 


positive  pressure  on  the  treadle  or  foot 
lever.  Three  speeds  are  provided,  but 
the  controller  is  so  interlocked  with 
the  brake  that  only  the  first  speed 
can  be  used  in  starting.  A  worm  gear 
gives  the  necessary  driving  reduction. 
In  the  elevating  mechanism  a  motor  is 
coupled  to  a  double-worm  reduction 
gear  which  drives  miter  gears  carry- 
ing crank  shafts  fitted  with  rollers 
bearing  against  steel  plates  under  the 
platform.  By  a  half  revolution  of 
the  cranks  the  platform  is  raised  4  in. 
in  10  seconds  with  a  5-ton  load. 


Pipe,  Valves  and  Fittings  in  War 

Surplus  Auction  Sale 

The  War  Department  has  declared  as 
surplus,  and  will  offer  for  sale  by  pub- 
lic auction,  at  Camp  Jackson,  S.  C, 
July  25,  quantities  of  materials  which, 
it  is  believed,  will  prove  of  interest  to 
buyers  in  the  market  for  construction 
and  engineering  supplies.  Chief  among 
the  offerings  are  several  lots  of  Red- 
wood water  pipe,  in  sizes  from  4  to  12 
in.,  and  quantities  of  terra  cotta  and 
iron  pipe,  joints,  valves  and  fittings. 
Inquiries  regarding  these  offerings 
should  be  addressed  to  the  Quartermas- 
ter Supply  Officer,  Candler  Warehouse, 
Atlanta,  Ga. 

Out-of-the-Ordinary 
Trade  Publications 

A  good  account  of  the  methods  of 
using  steel  fabric  reinforcement  for 
concrete  pavements  is  published  by  the 
National  Steel  Fabric  Co., 
Pittsburgh,  Pa. 

An  architect's  specification  handbook 
has  just  been  issued  by  the  T  R  U  s  C  O  N 
Laboratories  of  Duluth.  It  is 
designed  to  supply  information  re- 
quired for  specifying  waterproofing, 
damp  -  proofing,  oil  -  proofing,  floor 
hardeners,  and  protective  finishes. 
Specifications  are  given  on  each  right- 
hand  page  with  a  description  of  the 
particular  product  mentioned  on  the 
back  of  that  sheet.  The  handbook 
contains  fifty-two  specification  sheets. 

Full  detaiKs  regarding  the  construc- 
tion and  use  of  steel  sash,  not  only  in 
industrial  building  but  in  commercial, 
institutional,  and  residential  structures 
are  di'srrihcil  in  two  illustrated  cata- 
logs iss-ued  by  the  DAVin  LUPTO  n's 
Sons  Co.,  Philadelphia.  The  fir.st 
discusses  building  design  from  the  point 
of  view  of  light  and  ventilation  and 
consists  ot  191  pages  profusely  illus- 
trated with  drawmgs  and  photographs. 
The  second  booklet  deals  with  case- 
ments of  artistic  form  for  fine  resi- 
dences, hotels,  and  monumental  build- 
ings. For  both  industrial  and  resi- 
dential structures,  the  text  gives  many 
new  details  of  industrial  sash,  doors, 
partitions,   and   oprratine  devices. 


1100 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  26 


Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Lumber  Output  During  May 
Highest  Since  1919 

Actual    Production    and   Shipments 

Compared    With    Normal    and 

Seasonal    Production 

The  relation  of  actual  production  and 
shipments  to  normal  production,  and 
to  average  production  and  shipments 
of  lumber  is  shown  by  these  two  three- 
year  charts  of  the  National  Lumber 
Manufacturers  Association.  The  most 
active  period  is  May  to  August  of  each 
year.  Since  the  middle  of  January, 
1922,  actual  production  and  shipments 
exceeded  the  average,  as  based  upon 
experience  of  eight  years  (1912-1919 
inclusive) ;  and  in  April,  1922,  ship- 
ments exceeded  normal  production. 

The  seasonal  line — dotted. — on  the 
chart  was  obtained  by  averaging  the 
monthly  figures  for  eight  years  prior 
to    1920.     Compared    with    this    is    the 


Labor  Bureau  Revised  Index 
Number  for  May 

The  Bureau  of  Labor  Statistics  has 
just  issued  its  revised  index  numbers  of 
wholesale  prices  for  May,  as  given  in 
the  table.  The  details  of  this  revision 
as    affecting    building    materials    were 

REVISED  INDEX  XC.MBERS  OF  WHOLES.\LE 


PRICES,     BY     GROUPS     OF 
(1913=  100) 


COMMODITIES 


1921  1922 

May    .A.pril  May 


Farm  products 

Foods 139 

Cloths  and  clothing 1 73 

Fuel  and  lighting 200 

Metals  and  metal  products 138 

Building  materials. 165 

Chemicals  and  drugs 134 

Housefurnishing  goods 209 

Miscellaneous 126 


given  in  this  section  of  the  June  8  issue. 
It  is  interesting  to   note   that  by  this 


Production  Heavy  in  May 

Pig  iron  production  in  May  totaled 
2,306,679  tons  or  234,565  more  than  in 
April.  Though  under  the  1913  monthly 
average,  this  is  the  largest  output  since 
January,  1921. 

Steel  ingots  produced  in  May 
amounted  to  3,099,155  tons,  an  increase 
of  300,000  over  April.  Unfilled  orders 
of  the  U.  S.  Steel  Corporation  at  the 
end  of  May  totaled  5,254,228  tons,  157,- 
000  more  than  the  month  before. 

Laborers  in  106  establishments  of  the 
iron  and  steel  industry  numbered  136,- 
593  in  May  against  115,709  one  year 
ago,  with  the  combined  payroll  $514,026 
greater.  Per  capita  earnings  were  4.0 
per  cent  higher  than  in  April. 

Fabricated  steel  sales  amounted  to 
146,900  tons  in  May,  against  165,900 
in  April. 

Bituminous  coal  produced  in  May 
totaled  20,506,000  tons,  with  practically 
no  anthracite  production. 


■  Acfuol  producfion  in  relaHon  fo  normal  proolucfion      '   Norma/  produchorl  -  100  %       \      |      |      |      |     |      |      |      |      |      |      |      |  ' 
'  '     '  ''  '        '   '       '     '  '  '      '  r^la^fon   io  average  procfuchon         Average  v*eekly  proolucfhn  for  ^ree  yeari  : 

re  la  ^ed    io   normal  production  f      I       1      I       I       I       j       '       '       ! 
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fluctuating  continuous  line  of  actual 
production  or  shipment. 

Not  until  April,  1922,  were  the  high 
records  of  1919  and  1920  equaled  in 
either  lumber  production  or  shipments. 
Before  1922  the  highest  point  reached 
by  production  and  shipments  was  about 
10  per  cent  below  normal  production; 
the  lowest  point  touched  by  shipments 
was  70  per  cent  below  normal  produc- 
tion in  December,  1920.  Latest  figures 
from  394  mills,  reporting  for  the 
week  ending  June  17,  give  shipments 
5  per  cent  above  normal  with  produc- 
tion 3  per  cent  below  normal. 

Reports  of  four  associations  of  the 
National  Lumber  Manufacturers  As- 
sociation are  included  in  the  compila- 
tions from  which  these  charts  were 
graphed:  Southern  Pine  Association, 
West  Coast  Lumbermen's  Association, 
Western  Pine  Manufacturers'  Associa- 
tion and  North  Carolina  Pine  Associa- 
tion. The  principal  species  represented 
are  Southern  long-leaf  yellow  pine; 
Douglas  fir;  Western  hemlock;  Western 
yellow  and  white  pine  and  North  Caro- 
lina  short-leaf  yellow  pine. 


new   grouping   and   weighting   building 
materials  as  a  whole  are  shown  to  be 

0      OT  J30_iro_  400     500    KO 
Swldln^  Materia/  Xndex 
Brick,  common  at ki!n,Chicaw 
Oravel,  dyerctge  tor  U.S. 
ttollow  Ti/e,  Chicago 
line,  common  lump  ave.  tbr  US. 
Portlanof  CemerrtcrtpJanf 
Building  Sand  ave.  far  US, 
Bars,  reintbrcing.  POhbur^h 
Nails,  wire  Pittsburgh 
Structura,' Steel,  Pittsburgh 
Dcug/as  fir.  No.  latmi//s 
Hemlpcif.  It  I.  northern  Ctiicago 
Lafti,  yellow  pine  at  mills 
f^ed  CederShin^les  at  mi/Is 
Oak,  white  plain  Cincinnati 
}^llov/  fine  Flooring  at  mills 
Plate  6lass,  New  York 
iVindotv  6lass,  fah  works 
Linseed  Oil,  New  York 
Putty,  New  York 
Turpentine,  New  York 
White  lead,  New  York 

only  five  points  or  3  per  cent  cheaper 
than  a  year  ago. 

Comparing     prices     in     May     with 


->t< ~ 1922 >H 

Gasoline  produced  in  April,  the  latest 

figures  available,  amounted  to  472,920,- 
000  gal. 

Passenger  automobiles  and  trucks 
produced  in  May  totaled  252,000.  This 
is  considered  a  record  output  and  pros- 
pects point  to  a  continued  heavy  de- 
mand. 

Southern  pine  production  during  May 
was  but  one  per  cent  below  normal, 
while  shipments  and  orders  exceeded 
normal  by  '  wide  margins.  Stocks  de- 
creased 6.4  per  cent  and  are  12.1  per 
cent  below  normal. 

those  of  a  year*  ago,  as  measured  by 
changes  in  the  index  numbers,  it  is  seen 
that  the  general  level  has  increased  2 
per  cent.  The  greatest  increase  is 
shown  for  farm  products,  in  which 
prices  have  risen  nearly  12  per  cent. 
Fuel  and  lighting  materials  have  in- 
creased 8  per  cent  and  clothing  over  1 
per  cent  since  May  of  last  year.  In  all 
other  groups  prices  have  declined,  the 
decrease  ranging  from  less  than  1  per 
cent  for  foodstuffs  to  155  per  cent  for 
housefurnishing  goods. 
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Seven  Years'  Bidding  Prices 
On  New  York  Roads 

Prices   Bid   on    Every    Item    of   Road 

Construction  Averaged  for  Each 

Year   During    1915-1921 

BY  W.  G.  CRANDALL 

Assistant   Engineer,   New   York  State 
Highway    Commission 

Average  bidding  prices  for  seven 
years,  of  common  items  entering  into 
road   construction   in   New  York  State, 


are  summarized  in  the  accompanying 
table  and  charts.  These  averages  have 
been  computed  from  bids  received  on 
3,175  miles  of  road.  They  are  truly 
representative  not  only  of  the  trend  of 
road  prices  in  New  York,  but  they  in- 
dicate the  remarkable  upward  swing 
in  prices  during  the  war-price  period 
of  1915-1921,  for  probably  most  of  the 
Toadbuilding   portions   of  the  country. 

In  preparing  the  table  each  highway 
was  taken  separately  and  the  bids  of 
all  contractors  for  each  item  were  av- 
eraged.     These    averages    were    tabu- 


lated and  general  averages  for  the 
year  were  computed.  By  averaging 
all  bids  instead  of  the  successful  low 
bids  only,  it  was  thought  that  a  more 
true  indication  was  secured  of  con- 
tracting opinion  of  fair  prices.  All  ob- 
viously unbalanced  bids  were  thrown 
out  of  the  computation. 

In  the  charts  are  shown  the  trend 
of  bidding  prices  on  a  few  of  the  lead- 
ing items  of  road  work.  The  final 
chart  is  a  bidding  price  index  curve 
with  1915  prices  as  100  per  cent. 
(Charts  on  p.  1102) 


BIDDING  PRICES  AVERAGED  FOR 

ALL  ITEMS  OF  ROAD  CONSTRUCTION  IN  NEW  YORK  FOR  SEVEN  YEARS,   I9I5-I92I 

1915 

1916 

1917 

1918 

1             1919 

1920 

1921 

Average 

No.   0 

.\verage 

No.    of 

.\verage 

No.  of 

AveraKc 

No.   of|  Average 

No.    o 

-Average 

No.    n 

No.   01 

Item 

Price 

Roads 

Price 

Roads 

Price 

Roads 

Price 

Roai 

Price 

Road 

5      Price 

Road 

Price 

Road: 

$50.00 

30 

$96  44 

25 

$104    13 

1  20 

2  65 
.019 

.39 
.74 

I5( 
141 
134 
71 

45 

33 

52 

25 

63 

55 

1.20 

28 

1   35 

25 

0  015 

10 

012 

25 

015 

22 

023 

65 

.20 

II 

21 

55 

8  in.  vitr  fied  pipe,  lin  ft 

.35 

5 

.38 

10 

.50 

4 

.67 

6 

.75 

2 

2 

.40 

5 

1.05 
1.31 

4 
49 

1 2  in.  vitrified  pipe,  lin. ft.     

.50 

10 

.54 

24 

.71 

19 

.70 

3 

1    05 

52 

1    22 

18 

1 5  in.  vitrified  pipe,  lin. ft.    , 

.60 

5 

73 

19 

.64 

4 

I    23 

19 

1.59 

9 

1.60 

14 

16  in.  \*itrified  pipe,  lin. ft.    

.80 

1 

.62 

1 

1   35 

1 

1    32 

2 

16  in.  vitrified  pipe,  lin. ft.      

.90 

10 

,94 

25 

1    13 

6 

1    66 

31 

2    15 

12 

2   11 

30 

20  in.  vitrifie<i  pipe.  lin. ft 

1.00 

3 

.90 

1 

1   75 

1 

2  20 

5 

2  24 

2 

24  in.  \-itrified  pipe.  lin. ft 

1.60 

10 

1    66 

17 

1.96 

4 

2  93 

13 

2  63 

2 

3.08 

7 

6  in.  vitrified  pipe  underdrain.  lin. ft 

.20 

II 

.21 

25 

.27 

26 

.35 

4 

40 

77 

46 

3 

.42 

3 

.20 

25 

17 

25 

24 

19 

23 

3 

31 

37 

125 

37.00 

( 

48.  II 

7 

50.00 

Vitrified  leaehinK  basins,  each      

16.00 

4 

13.50 

4 

27  00 

5 

27  91 

10 

36  00 

10 

38.86 

22 

53    12 

4 

30  00 

1 

66.  10 

15 

56   56 

9 

68  80 

22 

ChanKing   elevation   manholes   and   catch 

4  70 

10 

5.95 

20 

5  50 

9 

10  00 

1 

9  87 

12 

8    13 

6 

Cast  iron  pipe,  ton         

Relsying  old  pipe,  lin. ft 

33  00 

22 

36  95 

25 

49  27 

41 

52.00 

5 

76  70 

III 

80.84 

31 

61.81 

3S 

17 

.164 

16 

155 

24 

15 

3 

.22 

86 

.23 

31 

.29 

91 

Stone  filling,  cu.yd 

Piles,  wood,  lin.ft 

1   05 

4 

1.38 

20 

1.55 

5 

2.00 

2 

2  69 

13 

3.34 

5 

2  52 

8 

.57 

3 

.36 

2 

.40 

1 

1    16 

2 

Timbei  and  lumber.  M.A.B.M 

27  00 

10 

36  76 

25 

41.58 

25 

42  50 

6 

53  75 

109 

73   14 

30 

70  36 

108 

Rip-rap.  cu.yd. 

First  class  concrete,  cu.vd 

1   50 

9 

1   73 

25 

1.97 

16 

2.25 

1 

3   0! 

56 

3  44 

17 

3   33 

38 

12  90 

1 

7  98 

2 

13   76 

II 

20,59 

22 

16  67 

8 

Secfind  class  concrete,  cu.yd 

7  70 

32 

6  08 

25 

9.06 

53 

10  37 

7 

12  90 

146 

18  62 

41 

16   41 

12 

Third  class  concrete,  cu.yd 

6.30 

32 

6  91 

25 

7  95 

53 

9,66 

7 

M    62 

156 

17  77 

22 

14   70 

5 

Stone  masonrv.  cu.yd 

3.70 

8 

3  86 

2 

4  50 

2 

5  00 

1 

7  67 

8 

9  65 

1 

6.72 

2 

.75 

10 

.90 

7 

1  00 

2 

1    25 

1 

1   58 

3 

1.76 

1 

Resetting  old  curb,  lin.ft 

.30 

2 

.31 

13 

49 

5 

42 

4 

.69 

3 

Concrete  curb.  t\-pe  .\,lin  ft 

.40 

10 

.46 

II 

.575 

4 

.65 

2 

81 

4 

,94 

4 

,84 

10 

.55 
.15 

2 
10 

.62 
.20 

II 
3 

.75 
.25 

3 

1 

1.26 
55 

8 
1 

1,05 

Cobble  gutter,  cement  joints,  sq.yd 

.70 

7 

.76 

25 

.605 

15 

1   22 

3 

1    29 

6? 

1    40 

17 

1    05 

99 

Cobble  gutter,  ("and  joints,  »r|.yd 

.50 

27 

.56 

25 

617 

39 

.86 

6 

95 

121 

1    26 

21 

95 

9 

Concrete  gutter,  sq.yd 

.80 

7 

1.16 

21 

1   22 

6 

2  02 

18 

2    17 

6 

2   20 

4 

Concrete  gutter,  cu.yd 

10  91 

32 

Brick  gutter.  sf).vd.      . .    

1.00 

1 

1   00 

1   65 

1 

Metal  reinforcement,  lbs 

.07 

30 

.072 

25 

.086 

52 

125 

7 

106 

153 

119 

39 

,101 

147 

Metal  reinforcement,  pavement,  lb 

.05 

07 

II 

075 

5 

076 

2 

Metal  reinforcement,  pavement,  sq.ft 

.015 

7 

025 

41 

.023 

7 

025 

79 

.07 
.24 

26 
10 

.072 
.27 

25 
25 

.086 
.336 

47 
49 

104 
.35 

8 
7 

.105 
48 

129 
156 

.115 
64 

45 
36 

097 
,63 

154 

18 

Concrete  wckxI  guide  ratling,  lin.ft 

1   00 

2 

1    26 

4 

69 

5 

76 

119 

Pipe  railing,  lin  ft 

1.18 

2 

1   29 

10 

1   74 

6 

I    95 

10 

2  27 

3 

2  71 

5 

Guide  signs,  each ..     . 

2.10 

10 

2  33 

2  72 

53 

3   14 

7 

3  26 

140 

3  76 

46 

4    16 

153 

2.00 

10 

2  36 

21 

1  60 

51 

1   66 

7 

1   97 

79 

2  25 

4 

I    93 

49 

2  50 

6 

3,56 

26 

3  67 

3 

5  72 

52 

5   25 

10 

5   96 

62 

10  40 

10 

13  00 

13  39 

51 

16  00 

7 

16   14 

85 

17    17 

II 

18  21 

13 

1.80 

1   64 

24 

2  00 

13 

3   10 

1 

2  79 

47 

2  75 

6 

3   20 

8 

1.80 

7 

2  02 

13 

2  04 

26 

2  65 

6 

3  57 

109 

4   23 

26 

3  61 

77 

2  00 

9 

2  36 

12 

2  43 

18 

1    68 

2 

3  78 

47 

3  70 

8 

Foundation  cr.urse,  srreene«l  gravel,  cu.yd 

1   50 

10 

1.95 

6 

2  42 

2 

3.53 

10 

3  45 

2 

5  49 

3 

Foundation  course-field   or  quarry  stone. 

cu.yd 

1    80 

15 

1    94 

25 

2  42 

32 

2  64 

7 

3.91 

108 

4   72 

27 

3  89 

97 

2  25 

3 

2   54 

5 

3  46 

1 

5.50 

1 

3   48 

1 

3.00 

10 

3  33 

25 

3  75 

16 

5  06 

4 

5  70 

45 

6   63 

13 

5.79 

41 

C^'niTete  foundafion  for  nnvement,  cu.yd... 

S.OO 

10 

5  45 

25 

6  66 

8 

5  20 

1 

9  98 

7 

15   00 

1 

12.05 

5 

4  00 

12 

4   40 

4  96 

16 

6  53 

5 

6  51 

39 

9   64 

2 

7.72 

2 

.025 

6 

004 

1 

.023 

3 

8carif>'ing  A  reshaping  old  niarndam,Bq.  vd 

.04 

5 

.037 

6 

.042 

5 

085 

3 

.11 

.12 

1 

169 

26 

162 

3 

Top  course,  bit  mac  penlration,  cu.yd.,.. . 

3.80 

10 

16 

7.10 

4 

7  47 

56 

8  35 

14 

7.90 

65 

1.50 

1 

1    69 

5 

2  05 

1 

C'»ncrete  pavement,  cu.yd 

Bulphitr  lir|uor,  gnl             

6.42 

20 

6  99 

18 

. 15.25 

1 

13  04 

75 

17.59 

5 

.15 

1 

15 

1 

16 

1 

.202 

5 

256 

2 

1  40 
1   40 

1 
20 

1   90 
i   55 

4 
18 

1.63 
1    76 

2 

5 

2!  20 

, 

2  78 

J 

2.43 
2.94 

2 

Bnclc  pavement  (T>-p«  1).  so  yd 

5 

2.60 

3 

6  00 

2 

7  35 

1 

.04 

1 

106 

Bit.  mat.  ".A."  nen«"trntion  meth*<l,  gal, .  .  . 

10 

112 

25 

131 

12 

.21 

5 

132 

49 

.245 

12 

.15 

65 

.12 

10 

III 

126 

.22 

1 

157 

5 

.15 

2 

Bit   material    T"  rnld  spplieniion.  gal 

135 

25 

131 

5 

19 

4 

16 

1 

17.50 

5 

19  60 

10 

18  00 

1 

26  31 

17 

30  00 

1 

Mamnula'iongran   rale   rhloride.  ton 

Peinf^  rr.nc   r'il-e.  1 2  in  di»m    Im  0     

1.50 

5 

1.91 

25 

10 

1   50 

1 

2  54 

20 

3   Ofl 

1 

2  48 

I 

J   26 

1 

2    19 

23 

Reinf  ronrrete  pipe.  1  i  in  diam  ,  lin  ft. . 

2  45 

5 

2  65 

33 

J  48 

t 

3   59 

2 

« 

Reinf  concrete  pipe.  24  in  dism  ,  lin  ft 

4  20 

1 

4   66 

5 

4   54 

57 

Reinf.  e/.nrreie  pipe,  30  in.  diam,  lin.ft 

) 

Reinf  concrete  pipe.  48  in.  di»m,  lin  ft 
Port  1.1  wl  cement,  bhl 

12  to 

1 

5  10 

152 

Cement  cone  pavement  1-2-4  (•).  eii  yd 
Cement  cone  pave.  1-lj-JJ  (•),cn  yd 

11  96 

> 

6  59 

42 

Cement  eonc  i>av«   l-l|-3  (•>,  cu.yd 

■- 

10  55 

8  42 

19 

1102 
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Bidding  Price  Index,  all  Items 


Weekly  Construction  Market 

THIS     limited     price     list     is      published     Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all     construction 

weelv'y    for    the    purpose    of    giving    cur-         Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     cities, 

rent    prices    on    the    principal    construction     can    be    had    by    noting    actual    biddings    as  The    last    complete    list    will    be    foiind    m 

materials,    and    of    noting    important    price     reported  in  our  Construction   News  section  the    issue   of   June    1  ;   the   next,   on   July   6. 
changes    on    the    less    important    materials.          The    first    issue    of    each    month    carries 

Minne-  San 

Steel  Products:                             New  York         Atlanta         Dallas           Chicago      apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb ?2.6S           +S3.65           S4.00           S2.48       ?2.86  $3.60           23.10               )53.60       ?3.75 

Structural  rivets,  100  lb 3.60             +4.35              5.50              3.10         3.90  4.45             4.25                  3.75         6.50 

Reinforcingbars,  fin.  up,1001b 2.58                 3.50             3.50              2.38         2.76  3.67§           2.55                  3.60         2.90 

Steel   pipe,   black,   2'    to   6   in.   lap, 

discount 61%.     61.15%       .45%               5^i%     61.9-5%     44%  49.1%                53%       30.00 

Cast-iron  pipe,  6  in.  and  over,  ton      48.80@49.80       48.50        51.50            44.10       50.50  57.00          51.00              53.00       50.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40^2.50        2.34              2.25             2.07         2.34  2.90        —2.63            —2.90         2.48 

Gravel,  3  in.,  cu.yd        1    "5               IS^               2.25              1.80          1.50  1.75              2.25                  1.10         1.50 

Sand   cuyd               100              1.15              2.25             l.SO         1.00  0.75             1.50                 1.10         1.25 

Crushed  stone,  f  in.,  cu.yd 1.75               1.90              2.73             1.60         2.25  3.50            2.25                 3.00         2.00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft                                                       49  00           39.00           38.00             45.00      40.00  49.00           25.00           -I-22..50       82.00 

Lime,  finishing,  hvdrated,  ton...    15.80@16.80     22.50          25.00             18.00       29.00  24.00          22.00              24.00       21.00 

Lime   common,  lump,  per  bbl....      2.75@3.18        1-.75             2.50               1.40         1.40  2.70              1.75                 2.80       11.00 

Common  brick,  delivered,  1,000.  -t-24.60  -|-11.00  1 1 .  IS  11.00  16(517  12.00  15.00  14.00  16.00 
Hollow     building     tile,     4x12x12, 

per  block..... Not  used            .075               .115              .0707        .0S2  .08                ....                  .12              .09 

Hollow     partition    tile     4x12x12, 

per  block 1112                  .0707            .115              .0(.57      ....  .08                .108                  .11      

Linseed  oil.  raw,  5  bbl.  lots,  gal...          -|-.^8              +.94             1.07              .96        +.99  1.08            1.04                   .86           109 

Common  Labor : 

Common  labor,  union,  hour 75                .35            80            .  .50@.55     ;.56i            .50@.60          ..  .. 

Common  labor,  non-union,  hour 44@.60  .20  .25  .  72|        .35@.30      .3S@.50   A7\@  .SO         20@.30. 

ExDianation  of  Prices— Prices  are  to  con-     quoted    at    pit.      We    quote    on    brown    lime  minnl.     Common  lump  lime  per   ISO-lb    net 

tractors   in   carload   lots  unless  other   quan-     per    ISO-Ib.    net;    white    is    $1.70    for    Kelly  Lumber   prices   are   to    dealers    m    vards   at 

ties    are    specified       Increa.se-!    or    decreases     Island  and    $1.55    for  Sheboygan.      Common  San  Francisco,  for  No.  1  flr  common, 

from    previous    quotations    are    indicated    by     labor  not  organized.  Seattle   quotes    on    Douglas   fir    instead   of 

+     or    -    signs.      For    steel    pipe,    the    pre-          Denver    quotes    on    fir    instead     of    pine.  Pine.      Lump  finishing   lime   per   1S|L-Ib.   net. 

vailing    discount    from    list    price    is    given:      Cement    "on    tracks":    gravel    and    sand    at  Hollow    building    tile    delivered.      Hydrated 

45-5%    means  a  discount   of   45    and    5   per     pu  ;   stone  on  cars;   lime,   brick,  hollow  tile  Imie    in    paper    sacks.       Sand    and    gravel 

cent.     Charge  is  15c.  per  100  lb.  for  cutting     and   lumber  on  job.      Tile  price   is  at  ware-     at  pit.  „»„„„.  ,,i„p 

reinforced    steel    into    2-ft     lengths    or   over,      house.       Linseed    oil.    delivered,    in    wooden  Montreal  quotes  on  long-leaf  ye'lo^   P>ne. 

New    York    ouotations    delivered      except      bbl.      Common    lump    lime    per    180-lb.    net.  short- eaf,  $67.50.     Sand,   stone,  gra\ el  and 

sa?d     er^vPl    nnT  ori^hld    stmie     alongsid^          Atlanta    quotes    sand,    stone    and    gravel  ump  lime  per  ton.      Lime  and   tile  aiede- 

sana.    giavel    and    crusnea    stone,    aiongsiat                         in<!tearl    of    cii  vd       Common    lump  livered :   cement,  sand,  gravel  and  stone  on 

dock;    common    lump    lime     in    2S0-lb.    bbl.     ?:?!„ '°"    'i"o''o''^,b    net         ■          ^                        ^  siding ;  brick  f.o.b.  plant  :  steel  and  pipe  at 

net.  and  hydrated  lime  f.o.b., cars;. tile     on     ''"«  ''^^  ^°y"„  .".t^.  „„.  igO-ib    bbl    Steel  warehouse.      Hollow    tile    per    ft.      Cement 

trucks"  ;  Unseed  oil  and  cast-iron  P'Pe  f-o-b.     ^^fnV  S^s^ron'^vi^T^nlcvus^.a   Itone  price   is   in   Canadian   funds    (the  C.anad.an 

Chicaito    quotes    bvdrated    lime    in    5U-lb.     j  ^  j,     ^^rs     other    materials    delivered  dollar  stands  at  9s. 12   cents),      bag  "^"ar^j? 

b.ags :  common  lump  lime  per,  ISO-lb.  net.            '  ^,^    Franci»co    quotes    on    Heath    tile,    5i  is   SOc.    per  bbl.      Discount    of   10c.   per  bbl. 

Minneapolis  quotes  on  fir  instead  of  pine      x    8    x    115.       Prices    are    all    f.o.b.    ware-  f?^   P^^^V^^"'   ^'■i''V'"2')    "Jays   from    date   « 

Brick,  sand   and  hollow  tile  delivered.      Ce-     houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net,  ii  m., 

ment    on    ears.      Gravel    and    crushed    stpre     plus    freight    to   railway    depot    at    any    ter-  $30:    6-in..    $tlO. 


PROPOSALS 


For 


als    A 
follov 


th. 


the 


Bids 
Close 
July- 
July 
July 
Julv 
Julv 
July 


pdlatel.v 
Secti 

WATERWORKS 

See    Eng. 
News-Record 

3  St.    Paul,    Minn June  29 

3  Waubay,    S.    D June  15 

3   E)uclid.   O June   22 

3   Charleston.  S.  C June   22 

5  Reading.    Pa June   22 

6  Memphis.  Tenn June   22 

Adv.  June  22  and   29. 

July     6  Memphis,  Tenn June  15 

July     6   Grand  Kitpids.  Mich June  29 

July  10  Harrold,   S.  D June  22 

July   11   New   York.   N.    Y June  22 

Adv.  June  22  and  29. 

July  11   Benton.    Wis June   22 

July  11  Buffalo.  N.   Y June  22 

Adv.  June  22  and  29. 
July  12  Vero,   Fla June   29 

Adv.  June  29. 
July  18  Gillett.     Ark June   29 

Adv.   June   29. 
July  18  Wilmington,  N.  C June  29 

Adv.    June    29. 

July  18   Fayettevillc.    Tenn June   29 

July  19  Saugerties.  X.  Y June  29 

Adv.  June  29. 

SEWERS 

July     3   Charleston,  S.  C June   22 

July     3   Euclid.     C) June   22 

July     5   Sharon,    Pa June   29 

July     6  Winter  Haven.   Fla June      8 

July     7   Menominee.    Mich June   22 

July     7  Graceville,    Minn June  22 

Jul.v      7   Geneva.    O June   29 

Adv.    June    22    and    29. 

July      8   Klma,    Ont June   29 

July   10   Eustis,    Fla June  15 

July   10   Lebanon,    Tenn June   29 

Adv.   June   29. 

July   13   Thiells.    N.    Y June  22 

July   17   Barnum.    Minn June   29 

July  IS  Lake  Forest,  111 June  15 

July   18   Newark.    N.  J June   29 

Adv.    June  29. 

July  19  Camden.  N.   J June   22 

July  24   Hackensack.   N.   J June   29 

Adv.   June   29. 


July   18   New    1 

July  25  Buffal 

Adi 


WASTE  DISPOSAL 

Bton,    Pa.     ,  . 


N.   Y. 

June  22  and  29. 


BRIDGES 

1   Georgia     June 

5   Sturgis,    S.    D May 

5   West    Palm   Beach.   Fla.... June 

Adv.  June  22  and  29. 
5   I»ng   Island   City,  N.  Y June 

5  Ft.   Morgan.  Col June 

6  Rivervicw.   Md June 

Adv.   June   15    to  29. 

6   Salinas.    Cal June 

6    Iowa    p'alls.    la June 

6  Washington.    la June 

7  Hewitvllle    (Potsdam   P.  O.). 
N.  Y June 

8  Salem.  N.  J June 

Adv.  June  22  and   29. 

July   II   Wllllamsport.   Pa June 

July  11  Central    P'orrv    (Pcnawawa 

P.O.).   Wash June 

Adv.   June   15    to  29. 

July   14   Tennessee     June 

July   19  Alabama    June 

July   20   Alabama      June 

Aug.     4    S.attb-.     Wash Jun.> 


Julv 
July 
July 

July 
July 
July 

July 
July 
July 
July 

July 


A<1 


Jun 


Oct.    31    Sydney.    Austriilia    Jan.   1 

EXCAVATION  AND  DREDGING 


July  7  W.Tseca.    .Minn 

July  7  I{.dwr,.,d    Falls.  Minn. 

Julv  7  Shaw:inM.     Wis 

Julv  8  .Vew  turn.  N    C 

July  8  Redwood    Falls.   Minn. 

Julv  8  Albert     I.ea.    Minn.    .  .  , 

Julv  10  Auslin.    .Minn 

July  25  Brooklvn. 


A'K 


Jun 


29, 


.  .  Jun<' 
.  .June 
. .June 
. .June 
.  .Jun<' 
.  .June 
.  .June 
, .June 


July 
July 
July 
July 
July 


STREETS  AND  ROADS 

3  Gr;ib:im.    N.    C.     .  .  . 

3  Knrllfl,    O 

3  While  Plains.  N.  Y. 

3  WIndber.    Pa 

3  California    


Bids 
Close 

July 
July 
July 
Julv 
July 
July 
July 
July 


July 
July 
July 
July 
July 

July 
July 
July 
July 
July 
July 
July 
July 
July 
Julv 
July 


July  7 

July  7 

July  7 

July  7 

July  7 

July  7 

July  7 

July  8 

July  10 

July  10 

July  10 

July  10 

July  10 

Julv  10 

July  11 


July  11 
July  11 

July  11 
July  11 
July  12 
July  12 
July  12 

July  12 


July   14 
July  14 


Julv  17 

July  18 

July  18 

July  18 

Julv  19 

•lulv  19 

.luly  21 


News-Record 

Colfax.   Wash June  22 

Lilly,    Pa June  29 

Lodi,    Cal June  29 

Yreka,  Cal June  29 

Atlanta,  Ga June  29 

Bradford.    Pa June  29 

Des   Moines.    la June  29 

Ridgefield   Park,   N.  J June  15 

Adv.  June  15   to  29. 

Maryland    June  22 

Adv.  June  22  and  29. 

Hutchinson.    Kan June  22 

Michigan    June  22 

Long  Island  City.  N.  Y June  29 

New  York.  N.  Y' June  29 

Reading.    Pa June  29 

Adv.  June  29. 

Louisiana    June  29 

Akron.   O June  29 

Oroville.   Cal June  29 

New  York.  N.  Y June  29 

Fairmont.  W.  Va June  22 

Winter  Haven.  Fla   June  8 

San   Luis  Obispo.  Cal June  22 

Yuba  City.  Cal June  22 

Michigan    June  22 

Washington,  Pa June  22 

Wisconsin     June  29 

Troy.    Kan June  15 

Doniphan,    Kan June  22 

Tuckerton.   N.  J June  22 

Adv.  June  15  to  29. 

Barnegat.    N.    J June  22 

Adv.  June   15   to  29. 

Menominee,    Mich June  22 

Ontario     June  22 

Michigan    June  22 

Quebec    June  29 

Colorado    June  29 

Clinton,    la June  29 

Quebec    June  22 

Eustis.    Fla June  15 

Los  Angele.s.   Cal June  22 

Duluth,    Minn June  22 

P'aribaull.    Minn June  22 

Elk  River.  Minn June  29 

California     June  29 

West  Virginia    June  22 

Adv.  June  22  and  29. 

Michigan    June  22 

Newton.  N.  J June  29 

Adv.  June  22  and  29. 

New    \'ork    June  29 

Adv.  June  29. 

Quebec    June  29 

Covington.  Va June  29 


Adv.  Jun 


29. 


Louisiana     June  29 

Michigan    June  29 

Michigan    June  22 

Gonzale.s.  Tex June  22 

Mavs  Landing,  N.  J June  29 

Adv.   June   29. 

Camden.   N.  J June  29 

Adv.   June   29. 

Michigan    June  29 

Somcrvlllc.    N.   J June  29 

Adv.    June    29. 

Belvldere.    N.    J June  22 

Adv.   June  22  and   29. 

Somervllle.   N.  J June  29 

Adv.   June   22   and   29. 

Ann  Arbor.   Mich June  29 

Adv.  June   29, 

Tennessee    June  29 

New    Jersey     June  29 

Adv.    June    29. 

California    ., June  29 

Quinry.    Fla June  22 

Moundsvllle.  W.  Va Jun.>  29 

.Sooth    Carolina    June  29 

Alabama    June  29 

Michigan     June  29 

Portland.    Me June  29 

Adv.  June  29. 

Palalka.    Fla June  29 

.Syracuse,  N.  Y June  29 

Adv.   June  29. 

INDUSTRIAL  WORK 


Julv 

3   Oalnesvlll.'.    Fla 

...June   29 

IlllV 

r.    Cleveland.    '» 

.  .  .June   22 

I.llV 

S  Cleveland,   O 

.  .  .June   29 

Tulv 

1.1    WInston-Hnlem.   N.   C 

. . .June   22 

.MilV 

18   Quincy.   Fla 

. . .June   22 

July 

28   Homest.ad.    Fin 

Adv.   June  29. 

nUILDINGS 

. .  .June  29 

T.me 

no    N-;.«lniIle.  Tenn 

...June  29 

■  1    '-1,    O 

. .  .June  IB 

N.    «• 

...June  29 

.V.   C 

.  . .June  22 

II  .     ■  I     tr,.w.    N.    Y.     .. 

lune  22 

I-.ids  See  Eng. 

Close  News-Record 

July  5  New  York,  N.  Y June   22 

July  5  Lansing.  Mich June   22 

July  5  New   York.   N.   Y June  29 

July  5  East  Lansing.  Mich June  29 

July  6  Maquoketa.    la June  15 

July  6  Grafton,   N.  D June  15 

July  6  International  Falls,  Minn.. June  22 

July  6  New    York,   .X.    Y June  29 

Julv  6  Buffalo.    N.   Y' June  29 

July  6  Phila..  Pa June  29 

July  7  Flagstaff.   Ariz June  22 

July  7  Grand  Rapids,  Minn June  22 

July  10  Albany,     N.     Y June     » 

July  10  Ft.  Madison,  la June  22 

July  10  McKeesport,    Pa June  22 

July  1"  Newark.   N.  J June  29 

Julv  111  Janesville,    Wis June  29 

July  10  Schofield,  Wis June  2» 

July  10  Plymouth,     Mich June  2» 

July  11  Montclair.     N.    J June  21 

July  11  Ashland,    Wis June  2 J 

July  12  Colorado    Springs,    Col June  22 

July  13  Dayton.    O June  2t 

July  15  Hookerton,  N.  C June   2» 

July  15  Houghton.   Mich June  2J 

July  17  Urbana,    III June  li 

Adv.  June  15   to   29. 

July  17  Rock    Rapids.    la June  21 

July  17  Svracuse.  N.  Y' June  21 

July  17  Fargo.    N.   D June  2» 

July  30  Westwood,   N.  J June   2J 

FEDERAL  GOVERNMENT  WORK 

July     3   Hangars,    etc. — Pittsburgh. 

Pa June  II 

July      3   Parcel    Post    Room,    etc.    — 

Crookston.    Minn June     I 

July     3  Foundations  —  Northampton. 

Mass June  2,i 

Adv.   June    29. 

July     5  Grille!! — Augusta,   Ga June  21 

July     5   Equipment — San    Francisco, 

Cal June  21 

July     7   Dredging — Baltimore,    Md.  .June     f 
July   10   Post    Office,    etc. — -Vpalaehi- 

cola.    Fla June  li 

July  10   Boiler   House,   etc. — Rantoul. 

Ill June  21 

Adv.  June  22  and   29. 
July   11   Post  Office — Gilmer.  Tex... June  li 
July  12    Extension  to  Workroom,  etc- 

— Albert  Lea.  Minn June   2> 

July  14  Alterations — Lowell,  Ma.ss. .June  2} 
July  17   Metal  Work  —  Louisville. 

Ky June  21 

Adv.  June  22  and  29. 
July   17   Rubble    Mound    —   Ashtabula 

Harbor,   O June  2S 

Adv.  June  22  and  29. 

July   17  Conduit — Wash..   D.   C June  21 

Adv.  June  22  and  29. 
July  17  Steel  Ladder,  etc.  —  New  Or- 
leans.   La June  21 

Adv.  June  22  and  29. 
July   18   Piling — Lf)uisville.    K.v.    ...June  21 

Adv.  June  22  and  39, 
July   18   Fire  Alarm  System — Tuskegee. 

Ala June   2» 

July   19   .Steel     Hull    —     Pittsburgh, 

Pa June  21 

Adv.  June  22   and  29. 
July    19  Cornice,     etc.     —     Oswego, 

N.   Y June  2^ 

Adv.  June  29. 
Julv   20   Mailing  Shed  —  Sheboygan. 

Wis June  21 

Adv.  June  29. 

Aug.     2   Dredges — Wash.,   D.  C June  U 

All  v.  Jime   15    to   29. 
Aug.     2  Ordnance    Buildings,    etc. — 

pearl   Harbor,   H.  T June  11 

MISCELLANEOUS 

Julv     3    Dump  Triiek,    .  Ir.  — ■  .\kron. 

i>.    June    21 

Julv      5   <>rnam<nial    Lights  —  Long 

Branch.  S.  J June  21 

Adv    J\me   29, 
Julv     5   nil    EnKlne,    Generator,    etc. — 

Saras. .ta     Kla June   21 

Julv      5    Bargf — (jii.  Ix-e.   Que June  a 

Julv     fi   Siibwav— Ml.blgan    June  a 

Julv     fi   Wharf  Crosse  He.  Que.    .  .June  0 
Julv      8  Bituminous    Road    Surfacing 

Material — New  York.  N.  Y.June   a 
Julv     7  Timber,  etc.  —  Peeksklll. 

,N'.  ^  June  a 

Julv     7   11  ig   <"rane  — 

.M .  .June  B 

Julv      8   .'-•'  'er    Piping   — 

.>^i..t!       II.  .    Mi"s June  a 

Julv    10   Tinliii.  s.     etc.     —     Cohoes, 

.v    V June  a 

,\.U.  June  29. 
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Bids  See  Eng. 

Close  News-Record 

July  17  Heating,  Ventilating,  etc.  — 

Urbana,    111 June   22 

Adv.  June  22   and  29. 
July  18  Pier   Sheds,    etc. — Portland, 

Me June  22 

Adv.  June  22  and   29. 
July  19  Turbine   and   Accessories   — 

New  Orleans,   La May  18 

Adv.  May  18  to  June  29. 
July  19   Engine-Generator    Unit — Bel- 
haven,   N.   C June  29 

Aug.  15  Hydro-electric  Development — 

Dothan,    Ala July  29 

Adv.  June  22  and  29. 


Where   na 

lie    of    ofBcial    i«    not    given 

inquiriet^    Hh 

>ul(l    be    addressed    to    City 

Clerk,    Coun 

y    Clerk    or    corresponding 

offlcial. 

Waterworks 


PROrCSED    WORK 

Mass.,  West  Rutland — See  "Buildings." 

Conn.,  Manchester — Manchester  Water 
Co.  having  sketches  made  new  rein. -eon. 
dam  with  22  ft.  spillway,  concrete  retaining 
walls.  To  exceed  $25,000.  J.  F.  Bowen, 
Manchester,    engr. 

Conn.,  Berlin — Having  plans  prepared  3  J 
mi.  extension  to  water  supply  system  in 
Hudson  St.,  Farmington  Ave.,  Middletown 
Rd.  and  Worthington  Bridge  sections. 
Oldershaw  &  Crowley,  259  Main  St.,  New 
Britain,   engrs. 

N.  Y.,  East  Syracuse — Plans  new  reser- 
voir at  Wright  Brook,  1  mi.  west  of  James- 
ville,  1,000,000  gal.  capacity,  concrete  spdl- 
-way  and  wall,  4,500  yd.  concrete  and 
30.000  cu.yd.  earth  excav.  $100,000.  S.  L. 
Adcook,    109    West    Ellis    St.,    engr. 

N.  Y.,  Scottsville — See   "Sewers." 

la.,  Waucoma  —  Making  plans  water- 
works. $20,000.  W.  E.  Buell  &  Co.,  205 
Davidson  Bldg.,  Sioux  City,  engrs. 

la.,  Waterloo — Making  plans  2  rein.-con. 
reservoirs,  rein.-con.  slab  covers,  manholes, 
valves,  aerators  with  screen  house,  etc. 
Mead  &  Seastone.  State  Journal  Bldg., 
Madison,  Wis.,   engrs. 

Minn..  North  St.  Paul — Plans  waterworks 
extension  and  electritication  o£  pumping 
plant.  $60,000.  Toltz.  King  &  Day,  1410 
Pioneer  Bldg.,  St.  Paul,  engrs. 

Minn..  Storden — Plans  waterworks,  $15,- 
000.  W.  v..  r.u.'U  &  Co.,  205  Davidson  Bldg., 
Sioux   I  'in  ,    l:i  ,   engrs. 

Minn..  \\>-.t  Concord — Plans  waterworks 
extcnsiuii.s.  e-lfCtriflcation  of  pumping  plant, 
constructing  pump  house.  $35,000.  Toltz, 
King  &  Day,  1410  Pioneer  Bldg.,  St.  Paul, 
engrs. 

Neb.,  Lincoln — Plans  3,180  ft.  6  in.  and 
2.760  ft.  4  in.  pipe  in  Dist.  32,  48th  St.  from 
South  to  Glade  Sts.,  Glade  St.  from  48th 
to  51st  Sts..  51st  St.  from  Glade  to  Normal 
Sts.,  Normal  St.  from  61st  to  53rd  Sts.. 
53rd  St.  from  Normal  to  Myrtle  Sts.,  Myrtle 
St.  from  53rd  to  56th  Sts.,  56th  St.  from 
Mrytle    to    South    Sts.      G.    W.    Bates,    city 

Tex.,  Winters — Voted  $30,000  bonds  for 
■waterworks  improvements  inch,  raising  of 
present  dam  4  ft.  and  extending  mains. 
Address  Mayor. 

Wash.,  Walla  Walla  —  Rejected  bids 
opened  June  6,  constructing  Div.  2  water- 
works system,  incl.  4  mi.  20  in.  pipeline 
into  Wenaha  National  Forest,  gravity  dam, 
100  ft.  wide,  16  ft.  high,  etc.  Will  readver- 
tise  at  once,  $140,000.  E.  B.  Hussey, 
Alaska  Bldg.,    Seattle,    engr. 

Cal.,  Manteca — Election  soon  to  vote  on 
$40,000  bonds  to  purchase  and  improve  pri- 
vately owned  waterworks  system. 

Cai.,  Vernon — Had  preliminary  plans  pre- 
pared high  pressure  water  system,  63.000 
ft.  8-16  in.  c.i.  pipe,  1,500  gal.  per  min. 
motor  driven  turbine  pump,  cement  lined 
reservoir,  3.000,000  gal.  capacity.  3  centrifu- 
gal pumps,  etc.  $450,000.  H.  McCurdy.  335 
Pacific  Electric  Bldg.,  Los  Angeles,  engr. 
BIDS    DESIRED 

N.  Y.,  Saugerties — Julv  19,  by  Bd.  Water 
Comrs.,  Market  St..  excavating  of  about 
30.000  cu.vd.  material,  also  excavating  and 
laying  about  1,800  ft.  18  in.  temporary 
mains,  etc.  J.  F.  Loughran,  Kingston, 
civil  engr. :  adv.  this   issue. 

N.  C,  Wilmington — July  18,  at  ofnce 
R.  C.  Cantwell,  comr.  pub.  wks.,  addition  to 
present  water  purification  plant  and  extend- 
ing water  intake  line  ;   adv.  this   issue. 

Fla.,  Vero — July  12,  con-structing  water- 
works system.  G.  M.  Willing,  elk  ;  adv.  this 
issue.  ,    „ 

O..    Columbus — See    "Streets   and   Roads." 

Mich.,  Grand  Rapids — July  6.  by  G.  J. 
Wagner,  dir.  pub.  serv.,  addition  to  filtra- 
tion plant,  incL  intake  pipe,  clear  water  con- 
duit, vitr.  tile  drain.    C.  A.  Pa»ige,  city  engr. 


Minn.,  St.  Paul — July  3.  by  H.  W.  Aus- 
tin, city  purch.  agt.,  furnishing  12  filter 
operating  tables  for  Water  Dept.  O.  Claus- 
sen,  city  engr. 

Ark.,  GUlett — July  18.  by  J.  B.  Quinn, 
secy.  Farelly  Lake  Levee  Dist.,  Marion 
Hotel,  Little  Rock,  concrete  flood  gate  and 
appurtenances,  at  Big  Bayou  Meto.  here. 
.\yres  &  Miller,  McCall  Bldg.,  Memphis, 
Ttnn..    engr. ;    adv.   this   issue. 

Tenn.,  Fayetteville — July  18,  rein.-con. 
circular  covered  reservoir.  1,000,000  gal.  ca- 
pacity. 650  cu.vd.  concrete.  W.  G.  Kirkpat- 
rick,  2103  Erdman  Ave.,  Baltimore,  Md., 
engr. 

BIDS    RECEIVED 

N.  Y..  St.  George — N.  J.  Hayes,  comr. 
Water  Supply,  Gas  &  Electricity,  Municipal 
Bldg.,  New  York,  opened  bids  June  19, 
mains  in  (1)  Cary,  Carter,  Columbus  Sts., 
etc.,  (2)  Barton,  Bay  View,  Bedell,  Bogar- 
dus.  Centre,  Eagan,  Fabian  Sts.,  etc.,  from 
N.  DeStefano,  257  Glenn  Ave..  Tompkins- 
ville.  (1)  $15,061.  (2)  $49,892;  Paladino 
Contg.  Co.,  437  East  120th  St.  New  York, 
(1)  $26,848;  Dominick  Constr.  Co..  (1) 
$15,511,  (2)  $53,470  ;  Beaver  Eng.  &  Contg. 
Co.,  51  Chambers  St..  New  York,  (2)  $55,- 
606.     Noted  June  15. 

Slinn.,  Winona — G.  W.  Hoffman,  city  elk., 
opened  bids  extending  watermam,  14,774 
lin.ft.  6-10  in.  Class  D  c.i.  pipe,  10,812  lb. 
standard  Class  D  c.i.  castings,  twenty-eight 
6-10  in.  gate  valves,  etc.,  from  T.  E. 
Wjolley,  Lacrosse,  Wis..  $31,587  ;  W.  Dan- 
forth.  810  Guardian  Life  Bldg.,  St.  Paul, 
$33,900  ;  E.  T.  Webster,  437  Beacon  Ave., 
St.  Paul,  $35,255. 

CONTR.\CTS    AWARDED 

Conn,,  Simsbury — Village  Water  Co., 
concrete  dam  and  gate  house  at  new  reser- 
voir, to  A.  W.  Byrne  &  Son.  79  Linnmore 
St..  Hartford.     Engrs.  est.  $25,000. 

N.  J.,  Pompton  takes — Boro  Council, 
Municipal  Bldg.,  furnishing  and  installing 
pipe  line,  to  W.  G.  Fritz  Co..  258  Valley 
St.,    West    Orange,    $22,712.      Noted  May  25, 

N.  J..  Trenton — Installing  1  Ames  Una- 
flow  engine,  1  rotary  pump,  electric  gen- 
erator, condenser,  etc..  in  pumping  plant, 
to  H.  E.  Stahl,  Goodwill  PI.,  $57,989.  Noted 
June    1. 

Pa.,  Phila. — Furnishing  and  installing  ash 
and  coal  handing  equipment,  to  Specialty 
Eng.  Co.,  Trenton  and  Allegheny  .A.ves.. 
$65,208  ;  sand,  to  M.  J.  McCrudden.  Real 
Estate  Trust  Bldg..  $9,864  ;  patent  sleeves 
and  stop  valves,  to  Acme  Machine  Co..  31b 
North  7th  St.,  $13,880;  c.i.  inlets,  to  F.  T. 
Buckins,  4050  Kensington  Ave.,  $14.o9J. 
Noted  June  15. 

N.  C,  Elkin — Installing  water  and  sewer- 
age plants,  filtering  plant  and  reservoir 
basin,  to  Myers  Constr.  Co.,  Meridian,  Miss. 
Noted  May  4. 

N.  C.  Goldsboro — State  Hospital  for 
Negroes,  water  pumping  equipment,  power 
plant  piping  and  apparatus  and  heating  and 
ventilating  equipment,  to  B.  McKenzie, 
Greensboro.    $134,000. 

C,  Columbus— R.  W.  Smith,  elk.  franklin 
Co.,  1,260  ft.  12  in.  cement  and  1.470  ft. 
6  in.  mains,  to  Pitt  Constr.  Co.,  Fulton 
Bldg.,      Pittsburgh,      Pa.,      $12,144.  .     Noted 

la  ,  "waukon  —  For  rein.-con.  reservoir 
500  000  gal.  capacity,  2,400  cu.yd.  earth 
excav.  and  embankment,  48.000  lb.  rein- 
forcing. 500  cu.yd.  concrete,  tc»  .Harrison 
Transportation  Co.,  407  15th  St.,  Des 
Moines,   $12,460. 

S.  D.',  Sioux  Falls — Bd.  Comrs  filtration 
station,  iron  removal  plant.  S.i'OO.OdO  gal. 
daily    capacity,    filter    building,    filters,    sedi- 


mentation   1   t-^ 

etc.,    to    .\.     1' 

$60,551.      X.  ;. 

Okla..   ISri-l. 

Cib-«..li     \'     .Mil 

Nolf.l    Mi.y    :- 
Okla.,   OUhil 


pumping  machinery, 
iiii-i.    800    South    2nd    St., 

-M.IN-      11. 

—  Extending  waterworks  to 
ell.    Pauls    Valley.    $46,018. 

aa  City — For  6.000  ton  4-30 
in.  c.i.  pipe,  specials,  valves  hydrants,  and 
valve  boxes,  to  U.  S.  Cast  Iron  Pipe  Co.. 
.^mer.  Trust  Bldg.,  Birmingham,  Ala.,  $202,- 
460.     Noted  April  27. 

Wash.,  Sequim— Constructing  20.000  cu. 
ft.  concrete  reservoir  and  9.700  lin.ft.  S  in. 
wood  stave  pipe,  etc.,  to  L.  L.  Lent.  Bremer- 
ton.   $13,916.      Engrs.    est.    $15,000. 

Que.,  Montreal — Water  AVorks  Dept..  25.- 
000.000  gal.  rein.-con.  reservoir.  5IM)  ft. 
square.  18  ft.  deep,  to  E.  G.  M.  Cape  &  Co., 
10  Cathcart  St.     $575,000.     Noted  June  22. 

Sewers 

PROPOSED    WORK 

Mass.,  South  Boston  (Boston  P.  O.) — 
City  of  Boston  plans  rein.-con.  overflow 
sewer  in  Farragut  Rd.  extension.  $43,300. 
J.  J.  Carty,  City  Hall,  engr. 


N.  Y.,  ScottsTiUe — Bd.  Village  Trustees 
rejected  bids  opened  June  14,  sewerage  sys- 
tem, disijosal  works  and  water  works  sys- 
tem.     Will   readvert;se.      Noted   May   29. 

N.  J.,  Trenton — Making  preliminary  plana 
sewage  disposal  plant.  $1,000,000.  G.  A. 
Johnson  Co..  150  Nassau  St.,  New  York, 
engrs. 

Va.,  Radford — Having  plans  prepared 
and  will  .soon  vote  on  $95,000  bonds  for 
sewerage  system.     W.  E.  Gilbert,   mayor. 

Ky.,  Henderson  —  Having  preliminary 
plans  prepared  for  sewerage  system.  J. 
A.  Cunningham,  comrs.  Pub.  Wks. 

C,  Akron  —  Plans  intercepting  sewer. 
$300,000  bonds  sold.  J.  E.  Root,  Delaware 
Bldg.,  engr. 

O.,  Akron — M.  P  Tucker,  dir.  Pub.  Serv. 
soon  takes  bids  24-66  in.  brick  sewer  in 
Sweitzer  Creek  Dist.,  $100,000  ;  remodeling 
present  brick  and  concrete  sewage  disposal 
plant.  $100,000,  J.  E.  Root,  Delaware 
Bldg..    engr. 

O.,  Akron — See   "Streets  and  Roads" 

O..  Columbus — Franklin  Co.  plans  8,000 
ft.  15-24  in.  vitr.  sewer  in  2nd  alley  east 
of  Parson  Ave.  $27,750.  E.  G.  Bradbury, 
174  East  Long  St.,  Engr.     Noted  June  15. 

la.,  Waucoma  —  Making  plans  sewerage 
system.  $25,000.  "W.  E.  Buell  &  Co..  205 
Davidson  Bldg.,  Sioux  City,  engrs. 

Neb.,  Lincoln — Plan  laying  sewers  in  2n 
blocks,  Dist.  239.  South  St.  from  Normal 
to  52nd  Sts..  48th.  49  ajid  50th  Sts.  from 
South  to  Glade  Sts.,  50th.  51st  and  52nri 
Sts.  from  South  to  Summer  Sts.  G.  W. 
Bates,   city  engr. 

Cal.,  Calipatria — Having  plans  prepared 
constructing  21,600  lin.ft.  6-12  in.  vitr. 
pipe  sewers  in  Assessment  Dists.  2  and  3. 
$32,000.     U.-Tsheppe,  city  engr. 

Cal.,  Los  Angeles — J.  A.  Griffin,  city  engr., 
completed  preliminary  estimate  for  tem- 
porary plant  for  handling  sewage  now 
going  into  ocean.  Plans  include  extension 
of  sewers  to  treatment  plant  $100.0110.  4 
in.  wooden  pipe  line  $200,000,  treatment 
plant  $153,000,  equipment,  connecting  pipe 
lines,    etc..    $47,000. 

Cal.,  Morgan  Hill — Plan  sewerage  system. 
J.  G.  McMillan,  engr..  Auzerais  Bldg.,  San 
Jose,  preparing  estimate  of  cost. 

BIDS    DESIRED 

N.  J..  Hackensack — July  24.  by  Hacken- 
sack  Impvt.  Comn..  constructing  and  equip- 
ping disposal  works,  flotation  basins,  force 
mains,  pumping  station,  etc.  L.  Lozier. 
Bank  Bldg..  Main  and  Mercer  Sts.,  engr. ; 
adv.  this  issue. 

N.  J.,  Newark  —  July  18,  by  Passaic 
Valley  Sewerage  Comrs..  128  Market  St.. 
constructing  city  dock  local  sewer  connec- 
tion.     J.  R.  Van  Duyne,   ch.  engr. 

Pa.,  Bradford — See  "Streets  &  Roads." 

Pa.,  Sharon — July  5.  sewers  in'  11  streets, 
incl.  10.1118  ft.  8  in.  and  2,205  ft.  12  in.  pipe. 
E.  Burnside,  city  engr. 

Tenn.,  Lebanon  —  July  10,  at  office  of 
City  Clerk,  sewerage  system  and  disposal 
plant  also  extending  water  system  with 
reservoir  tank.  A.  B.  Clenny,  city  engr.  : 
adv.  this  issue. 

O.,  Geneva — July  7.  by  W.  E.  Morgan, 
village  elk.,  sewage  treatment  plant.  Bur- 
gess &  Niple,  223  East  Broad  St..  Columbus, 
engrs.  ;  adv.  this  issue.     Noted  Jan.   19. 

Wis.,  Shawano — July  7,  by  Dillett  & 
Fischer,  attornevs  for  Farm  Drainage  Bd.. 
136. ISS  cu.yd.  ditching,  length  7.7  mi., 
average  depth  7  ft.,  width  of  bottom  6  and 
4  ft.    Private  plans. 

Minn.,  Barnum — July  17,  by  A.  D.  Dathe. 
elk.,  sewerage  system,  5.000  lin.ft.  8-12  in. 
vitr.  tile  sewers,  15  manholes.  3  lampholes. 
2  outfalls.  $25,000.  Druar  &  Milinowski, 
500   Globe   Bldg.,    St.   Paul,   engrs. 

Ont..  F.lma — Julv  8.  bv  G.  Lochead,  M- 
wood,  constructing  Boyle  Drain,  tile  up  to 
18  in.   $81,000.     J.  Roger,  Mitchell,  engr. 

BIDS    RECEIVED 

N.  Y.,  Long  Island  City — M.  E.  Connolly, 
pres.  Queens  Boro.  'Queens  Subway  Bldg.. 
opened  bids  June  19.  sewers  in  Brown  PI.. 
etc..  from  Seaside  Contg.  Co..  193  Beach 
lOSth  St.,  Rockaway  Park,  Type  A.  $28,915, 
Tvpe  B  $28,915  ;  Kennedy  &  Smith.  93 
Amity  St.,  Flushing.  Type  A,  $36,230  :  P.  J- 
Murray,  Tvpe  A,  $46.o06.  Type  B,  $31,306  . 
A.  Maimano,  Type  B,  $30,295.  Noted  June 
15. 

Cal..  Stockton  — Constructing  12,730  ft- 
4  in.  and  15.900  ft.  6  in.  pipe,  etc.,  in  Fair 
Oaks  Dist.,  from  Schultz  Constr.  Co-, ''J' 
Kearnv  St.,  San  Francisco,  $28,691  ;  Heafey. 
Moore   &   McNair,    2030    High    St..    Oakland, 
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Sewers   (Continued^ 

$27,851  :     Frederickson     &     Shannon.     Cory 

Bldg..    Fresno.    $28,568.      Noted  June    15. 

COXTR.\CTS    .AWARDED 

N.  T..  Brighton — Comrs.  Sewer  Dist.  1, 
847  Powers  BIdg.,  Rochester,  sewers  in  cer- 
tain streets  in  Sewer  Dist.  1,  here,  to  A. 
Petrossi,  Rochester.  $33,998.     Noted  June  8. 

X.  Y.,  Jamestown — See  "Streets  and 
Roads." 

N.  Y.,  Syracuse — Intercepting  Sewer  Bd., 
sewage  treatment  plant,  to  J.  Young.  Bast- 
able  Bldg.,  $68,284.     Noted  June  8. 

Pa.,  Phila. — Branch  sewers  in  Allen 
Grove.  59th  and  Wakeling  Sts..  to  F.  T. 
Buckins.  4050  Kensington  Ave..  $23,896  ; 
Arlington  and  Berks  Sts..  to  R.  Higgins. 
4642  Lancaster  Ave..  $18,943  ;  Cornwall. 
Pratt  and  Stafford  Sts.,  to  A.  J.  Ellis.  5724 
North  Marshall  St..  $7,926  :  Dickinson  St. 
and  Kingsessing  Ave.,  to  D.  DeLise.  4  842 
Leightgow  St..  $4,455  ;  Fox  St.  and  Wissa- 
hickon  Ave.,  to  E.  Pascuzzi.  Lincoln  Bldg.. 
$26,909  :  Hegerman,  Kevstone  and  Luzerne 
Sts..  to  A.  DeSandro  &  Sans.  3906  North 
50th  St..  $17,120;  Price  and  Filbert  Sts..  to 
M.  Mattia,  263  Simpson  St..  $4,612  ;  -Nor- 
wood St..  to  F.  Berrelli.  6413  CallowhiU 
St..  $624  ;  Westview  St..  and  Rittenhouse 
St.  from  Chew  to  .\rdleigh  Sts..  to  D.  Mac- 
Mahon.  Germantown.  (Phila.  P.  O.).  $9,134  ; 
Rittenhouse  St.  from  Ardleigh  to  Andrews 
Sts,,  to  A.  Devito.  1721  Hicks  St..  $6,458: 
Bover  St..  and  Rittenhouse  St.  from  Chew- 
to  MacMahon  Sts..  to  K.  T.  Bennis.  641 
East  Chelten  Ave..  $37,797  ;  Wood  St.  to  R. 
Lombardi.  Lincoln  Bldg..  $10,325  :  John- 
son St.,  to  J.  Lombardi.  Lincoln  Bldg..  $56.- 
014  :  Anderson  St..  to  C.  Riccardi.  1220 
South  Juniper  St.,  $4,970  ;  Washington 
Lane,  also  Columbia  Ave..  Bonsall  and  EU- 
ing  Sts.,  to  A.  A.  Pastori.  5904  Woodland 
Ave..  $25,048  and  $25,942  respectively. 
Noted  June   15. 

ria..  Jack-ionTille — Sewers  in  23rd.  Tal- 
leyrand. 12th.  Copeland  and  Spearing  Sts.. 
to  B.  Thompson.  Box  1044,  Tampa,  $27,192, 
Noted  June   15. 

N.   C.   Elkin — See    "Waterworks." 

N.  C.  Lexinirton — Constructing  .sewer 
lines  to  Mvers  Constr.  Co  .  Charlotte  ;  pipe, 
to  Pomona  Terra  Cotta  Wks..  Greensboro  ; 
total  $71,100,     Noted  May  18, 

Mich.,  Detroit  —  Sewers  as  follows  to 
Western  Constr.  Co..  1208  Ford  Bldg, 
Lateral  3504  $8,196,  Lateral  3548  $17,981. 
Lateral  3632  $3,540.  Lateral  3650  $40,364: 
Hammen  &  Co..  Mankato.  Minn,.  Lateral 
3597  $6,276;  Judd  Co..  2287  12th  St.. 
Lateral  3638  $24,778.  Lateral  3657  $20,225, 
Lateral  3659  $17,348  ;  P.  Cappello  &  S. 
Fattore.  Detroit.  Lateral  3653  $1,725. 
Lateral  3658  $2,175:  Martin  &  Krausman 
Co..  400  Penobscot  Bldg.,  Lateral  3655 
$6,347;  M.  Mucci.  1557  St.  Joseph  St,, 
Lateral   3654   $5,959.     Noted  June   15. 

Mich,,  Detroit — To  Connelly  Bros..  De- 
troit. Trombley  .Ave.  Arm  of  Jos.  Campau 
Sewer,  $90,116:  Je>-nes  &  Affeld.  1208  Ford 
tld«t..  Harper  Ave.  Arm.  Sect.  1  of  .-Ash- 
land Ave.  Sewer.  $129,936;  R.  D,  Baker. 
1631  Elmhurst  Ave..  Carrie  Ave.  Arm  of 
North  Six  Mile  Rd.  Sewer.  $36,984  ;  A. 
Rossi.  3447  St.  Auhin  Ave  .  Moran  Ave. 
Arm  of  McDougall  Ave.  Sewer.  $39.99". 
Noted  June    22. 

Win.,  Plymooth — Laying  sewers,  to  W,  F, 
Rlhl>ens  Co..  Mavvllle.  $30,680  :  septic  tank 
and  sludge  bed.  to  Ward  &  Welghton,  Audu- 
l>on.  la..  $10,836.     Engrs.  est.  $50,000. 

la.,  E»lrH — Seweriigi'  ,«vstem,  to  P.  V, 
Reillv.  1414  7th  St..  Des  MoineB.  $25.00(1; 
disposal  plant  to  W.  B  Carter,  Unltc<l  Bank 
Bldg.  Sioux   City.    $9,220. 

la..  Hloax  rity— For  sanitary  sewers  In 
Country  Club  PI..  25. "OO  ft.  8  In.  vllr  pipe, 
etc..  to  W.  B.  Carter.  T'nited  Bank  Bldg.. 
$25,110.     Noted  March  16. 

Minn.,  Wr«tbroolc — For  15.350  lln.ft..  8-12 
In.  sewer  pipe.  1  Imhoff  tank  and  sludge 
bed,  etc.,  to  O,  N,  Ol.llefald  Constr.  Co.. 
Forest  City.  la..  $14,500.     Noted  May  18. 

»b„   Lincoln — Sanltar>-   Dist.    1.    Lan^-a"- 
ter  Co..  mnstriictlng  sewage  disposal  iilin' 
general  contract  to  A.  Phelps  &  .Sons.  K<f\ 
vllle.    la..    138.075:    venturl    meter    In    .Sn. 
plex    Valve    ft    Meter    Co,    5722     Ka.  •     :-• 
Phila..    Pa..    $1,640;    c.l.   pipe    to   C.   .><     '       • 
Iron   Pipe  A  Fdrv.  Co..   122   .South   Mi'liL    ■ 
Blvd..  Chicago.  $7,237:  valves  and  hvdr 
to    Lu<llow     Valve    Mfg.    Co..    «33-63.-.      T 
Rookery.    Chicago.    $2,052:    sluice    and    'I'' 
valves    to  .C.    D.    Butcharl    Co..    Mer'-.in'  ' 
Bldg.   Denver,   Col..   $1,963.      Noted   Jiir- 

Okla.,  Bristow  —  Extendlni?  sewer-  '• 
Burke  Consir.  I'o..  Oklahoma  City.  $•''■7.^  '■ 
Noted    May    25. 

Ont.,  »«,  fatliarlnen — W,  P.  Near,  ri'-,- 
engr,,  sewers,  to  P.  Mohan.  36  lielgra-" 
PI.,    I^ondon,    $35,000;    Mllrhell    Conlg.    C^' . 


Ont.,  Toronto — -For  30.000  ft.  concrete 
and  vitr.  drain  pipe.  8  in.  up,  in  connection 
with  Western  Harbor  Development,  to  W. 
R,  Worthington,  555  Markham  St.,  $120.- 
000. 

Waste  Disposal 

PROPOSED    WORK 

Pa.,  Bradford — Plans  to  vote  on  $25,000 
bonds  for  waste  disposal  plant,  E.  C. 
Charlton,  city  elk. 

BIDS     DESIRED 
Pa..  New  Kensington — July   18,  by  W.  N. 
Jenkens,   boro.    secv-.    3't    ton   waste  disposal 
plant. 

Bridges 

PROPOSED    WORK 

N.  Y..  Lackawanna — Plans  rein, -con. 
bridge,  Abbott  Rd.  $30.0iio.  B.  M.  Mc- 
Donnell.   City    Hall.    comr.    Pub.    A\'ks. 

Pa„  East  Liberty  (Pittsburgh  P.  O.)  — 
Voted  $105,000  bonds  to  repair  4  viaducts 
crossing   Pennsylvania  R.R. 

W.  Va.,  Clarksburg — Comrs.  Harrison  Co. 
receive  bids  about  July  15.  constructing 
bridges  over  Harbert  Run.  Robinson  Run. 
Honepot  Run.  Branch  of  Little  Rock  Camp 
Run.  Branch  of  Patterson  Fork.  Patterson 
Fork.  Hall  Run.  Branch  of  Tenmile  Creek. 
Rush  Run.  Buffalo  Creek,  Stutters  Fork  and 
Farmers  Fork.     $150,000. 

Cat..  Hetch  Hetchy — Modesto  and  Tur- 
lock  Irrigation  Dist.  having  plans  prepared 
10  span  plate  girder  bridge,  concrete  piers. 
64"  ft.  long,  across  Six-Bit  Gulch  on  line  of 
H.-tch  Hetchy  R.R.  $70,000.  M.  M. 
O'Shaughnessy,  City  Hall,  San  Francisco, 
engr, 

Cal„  Stockton — Plans  bridge  over  Mor- 
mon Channel.  $35,000.  W.  B.  Hogan,  city 
engr. 

BIDS    DESIRED 

X.  Y.,  Hewltville  (Potsdam  P.  O.) — July 
7.  by  Town  Clerk.  Potsdam,  340  ft.  rein.- 
con.  and  steel  bridge.  16  ft.  over  Raquette 
River.  $40,000.  Concrete  Steel  Eng,  Co..  15 
Park  Row,  New  York,  engrs.    Noted  June  15. 

N.  Y.,  Long  Island  City — July  5,  by  G. 
H.  Whalen.  comr.  Plant  &  Structures. 
Municipal  Bldg..  New  York,  constructing 
masonry  pi».-rs  for  bridge  over  Hook  Creek 
Canal  at  Rockawa.v  Blvd..  here. 

Georgia — July  1.  by  State  Hy.  Dept., 
Peachtree  Bldg.,  Atlanta,  3  concrete  bridges 
Hartwell-Royston  Rd„  47.626  lb.  reinforc- 
ing, 448  cu.yd.  concrete.  304  sq.yd.  paving, 
etc.  W,  R,  Neel,  Peachtree  Bldg,,  At- 
lanta,  engr. 

Alabama — July  19,  by  W.  S.  Keller,  state 
highway  engr..  Montgomery,  constructing 
3  rein. -con.  bridges  over  Cubahatchie 
Creek.  Caleebee  Creek  and  Little  Caleebee 
Creek.  Macon  Co..  1.598.95  cu.yd.  concrete. 
232.679  ib.  reinforcing.  1.791  sq.yd.  4  In. 
concrete  surfacing,  two  80  ft.  steel  spans, 
complete  In  place.  3.572  lln.ft.  concrete 
piles.  1.120  lln.ft.  untreated  timber  piles. 
2.050  sq.vd.  6  in.  concrete  slope  paving  re- 
inforced,  etc,      $,SO.OflO. 

Alabama — July  20.  by  W,  S,  Keller,  state 
highway  engr..  Montgomery  constructing 
990  ft.  bridge  IS  ft,  roadway,  over  Tom- 
bighee  River  at  Moscow  Ferry-.  Marengo 
and  .Sumter  Counties,  to  be  known  as 
P.ooster  Bridge,  to  have  2  fixed  steel  spans. 
1  movable  span  with  150  ft,  clearance,  con- 
crete substructure  and  approach.  Alternate 
lilds  on  .Scherzer,  Strauss  and  Waddell 
types, 

Illinois — Julv  S  by  Dept,  Pub,  Wks,  and 
r.iiildlngs.  DIv.  Highways.  Springfield, 
following  bridges,  I  steel  and  1  concrete 
siibstnicture  on  Route  3.  Sect,  38-B.  1 
steel  suixTstrnclnre.  Roule  3,  Sect,  38-C, 
and  1  steel  Route  3,  Combination  J.  Mc- 
Donoiigb  <*o,  ;  4  concrete  and  dne  6  span 
,r,.,r.l.  Itniile  3.  .Sect  56-11.  1  sleel  super- 
^■r.i.  till-'.     Koilte     3.     .Sect      5«-f",    4     Concrete. 

I  .-.^i  iind  6  concrete  span  Route  3.  Com- 
I  1  ■li.ii  K.  f;r<-«'ne  Co.;  1  concrete.  Roule 
■  :  .'-•■.  t.  I,. 2.  Ktnneham  Co.;  1  sleel  with 
.■  .  r.  t.  !.iil.«triiriiir<.  Route  11,  Sect.  H-I, 
:  .-..i  o„|„.r«lrM.-i.ire  Route  11.  .Seel.  H-2. 
1  J'... I  H-.,,i.-  11.  ••ombin.iM..,,  I.  I'.miber- 
I    n.l    fn,  ;    4    concrete    If  •      9-B. 

|i  miiltnn  fo.  :  25concr<'  I  Aid 

|T..)erl    6.    8ecl.    K-1.    t     ?'  'ure. 

K.iite  .«.    .Sect.    K-2.    25  ■.>acb 

n     ns  and   1   steel.   Route   •  .i   M. 

M  ,=nnMenard    f'o  ;    5    .  26. 

H.  .1      17-11.    McLean    Co.  Ilnutn 

M  Serl  26-1'.  2  concrr '  •  .Sect. 
27-n,  5  concrete  Routt  34.  I'ombin  iiion  N, 
H  concrete  approach  spans.  Route  37,  Seel. 


22-B.  1  steel  superstructure  Route  37.  Sect, 
22-C,  and  18  concrete  approach  spans  and 
1  steel  span  Route  37,  Combination  O, 
Clinton  Co.  :  1  steel  substructure  Route  39, 
Sect.  1-B.  1  steel  superstructure,  1  steel. 
Route  39.  Combination  P.  Carroll  Co.  F.  T. 
Sheets,  state  highway  engr. 

la.,  Iowa  Falls — July  6  by  Auditor  Hardin 
Co.,  (Eldora),  one  140  x  20  ft.  open  spandrel 
rein. -con.  arch  bridge,  over  Iowa  River  on 
River  St..  here,     J.  R.   Mahed,  co,  engr, 

la.,  Washington — July  6  by  Auditor 
Washington  Co.,  1  slab  bridge  and  41  cul- 
verts on  Federal  .\id  Project  167,  W.  P. 
Rawn.  CO.  engr. 

Colorado — See  "Streets  and  Roads." 

Col.,  Ft.  Morgan — July  5.  by  Comrs.  Mor- 
gan Co..  0.436  mi.  concrete  bridge  and  ap- 
proaches across  South  Platte  River,  on 
State  Highway  106.  State  Project  682,  north 
of  here,  tw-enty  50  ft.  concrete  girder  spans, 
$89,935.  L.  D.  Blauvelt.  State  Office  Bldg,. 
Denver,  engr. 

Wash..  Seattle — Aug.  4.  bv  Bd.  Pub. 
WTis..  superstructure,  etc.,  for  steel  bascule 
bridge  and  2  side  spans  over  West  Water- 
way on  V.'est  Spokane  St,  C.  B.  Bagley, 
secy. ;  adv.   this   issue, 

BIDS    RECEIVED 

Conn.,  Kent — State  Hy,  Dept.,  Hartford, 
steel  superstructure  for  bridge,  two  106  ft. 
spans,  over  Housatonic  River,  near  Kent 
School,  here,  from  Standard  Eng.  and 
Constr.  Co.  Hartford.  $26,990  ;  Berlin 
Constr.  Co.,  Depot  Rd..  Berlin,  $29,600  ; 
Amer.  Bridge  Co..  30  Church  St.,  New  York, 
$31,000.     Noted  June  15. 

N.  Y.,  Schenectady — C.  L,  Cadle,  supt. 
Pub.  Wks..  Albany,  opened  bids  June  21, 
constructing  arch  rings  and  deck  and  tops 
of  certain  piers  of  bridge  over  Mohawk 
River,  between  here  and  Scotia,  from  Amer. 
Constr.  Co..  Marion  Bldg..  Cleveland.  O.. 
$739,931  :  Amer.  Pipe  &  Constr.  Co..  121 
North  Broad  St..  Phila.,  $763,671  ;  Bush. 
Roberts  &  Schaffer  <^o..  1  Madison  Ave., 
New  York.  $912,904.     Noted  May  25, 

Nebraska — State  Hy,  Dept,,  Lincoln,  re- 
ceived bids  constructing  (1)  2  bridges  on 
Harvard-Eldorado  Rd..  Project  182.  Clay 
Co..  (2)  3  bridges.  Bennette-Adams  Rd.. 
Project  175  B.  Lancaster  Co.,  (3)  bridge  on 
Curtis-Maywood  Rd..  Project  176,  Frontier 
Co,  (4)  bridge  on  Minden-Newark  Rd.. 
Project  196.  Kearnev  Co..  (5)  3  bridges  on 
Central  City-Eldorado  Rd..  Project  156  B. 
Hamilton  Co..  (6)  6  bridges  on  Central 
City-Eldorado  Rd..  Project  156  A.  Hamilton 
Co..  (7)  bridge  on  Burwell-Deverre  Rd., 
Project  34  A.  Garfield  Co..  (8)  bridge  on 
Hebron-Fairbury  Rd,,  Project  118  B.  Jeffer- 
son Co..  (9)  culverts  on  Haigler-Sanborn 
Rd..  Project  191.  Dundy  Co..  (10)  bridge 
on  Oakland-South  Sioux  Citv  Rd..  Project 
49  E.  Dakota  Co..  (11)  4  bridges  on  Shelbv- 
Platte  River  Rd,.  Project  86.  Polk  aiid 
Rutler  Counties.  (12)  2  bridges  on  Smilev 
Can.von  Rd..  Project  102  A.  Sioux  Co.,  (13) 
bridge  on  O'Neill-Butte  Rd..  Project  14  B. 
Holt  and  Boyd  Counties,  (a)  with  steel  jet- 
ties, (b)  with  brush  protection.  (14)  3 
bridges  on  Elwo.id-Storkville  Rd..  Project 
184.  Gosper  Co..  from  .Allifil  Contractors. 
Inc..  403  Bee  Bldg..  Oniaba.  (1)  $5,414.  (4) 
$6,112:    Diamond    Kng,    ("o .    Grand    Island, 

(I)  $4,769,  (5)  $5,757.  (6)  $26,622;  South- 
ern Kansas  Rridi.'.-  Co..  Wichita.  Kan.,  (2) 
$17,680.  (7)  $15.70.-,;  Pioneer  Constr.  Co., 
Railway  Kxch.  Hldg  .  Kansas  CItv.  Mo..  <2) 
$14,283,  (5)  $6.31".  (6)  $21,068.  (11)  $17,. 
881  ;  M.  Day  Co..  310  Little  Bldg..  Lincoln, 
t2)  $17,033;  Standard  BrldgM  Co..  City 
Natl.  Bank  Bldg..  Omaha,  (3)  $3,016.  (S) 
$22,844  ;  Western  Bridge  &  ronstr  Co.,  748 
Bee  Bldg.  Omaha.  (7i  $17,592.  (9)  $9,115, 
(12)    $17,S4S.    (13a)    $33,273.    (13b)    $37,139, 

(II)  $12,239;  M.  F.  Morrison  Constr.  Co., 
Cbadron.  (7)  $16064.  (13a)  133.658.  (13b) 
$3s.36'i  :  r,.ntral  Bridge  &  Constr,  Co,,  Wa- 
hoo.  (9)  J2",I4,%:  R.attv  (-..n..tr.  Co..  Blair, 
(10)  $637:  Polk  Co.  Hoard  Osceola.  (II) 
$15,833:  PIrkus  Eng.  Co..  Sloux  CItv.  Ia„ 
(I2>  $18,370.  (13a)  $47,709;  Illinois  Steel 
Bridge  Co..  130S  Webster  St,,  Omaha,  (14) 
$12,559,      Noted    May   25, 

CON-TR,\CTS    AWARDRn 

Conn.,  Kent — State  Hy,  Dept,.  Hartford, 
superstrucliire  fur  2  span  through  sleel 
truss  bridge,  23  fl  wide,  over  Housalonb- 
Riv.r.  n.nr  K-nl  School,  here,  to  Standard 
Kng  *  Conj'ir  Cm,  Toled",  O..  $26,990. 
Engrs    est     I:'7.o0n. 

Jf.    v.,    Norwooil — See    "Potsdam," 

>-.  v..  PolMlsm — Town  Clerk.  East  Chan- 
nel snd  W.  •>(  i-hanTi.l  Bridges,  here,  also 
Norwr...d  Rri'lt-e  In  N"rwo..d  all  over 
RaqueKo  Riv.r,  to  Mn.-(:regr,r  A  Corbelt, 
Herkim-r.    1 1  1 !' CC.I.      Nuted    June    IB, 

W.  Va.,  Weston — Comrs.  I>ewlB  Co.,  ron- 
mnictlne    and    mmpleling    concrete    bridce 
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Bridges    (Continued) 

across  West  Forlc  River,  to  Concrete  Steel 
Constr.  Co.,  Clarlssburg,  $25,742.  Noted 
May  25. 

N.  C,  Elkin — Constructing  200  ft.  rein.- 
con.  bridge.  20  ft.  roadway,  two  6  ft.  side- 
ways, to  R.  M.  Tliurmond  &  Co.,  Lynch- 
burg, Va.  Noted  April  27,  under  "Streets 
and  Roads." 

Fla.,   Tavares — See   "Streets   and  Roads." 

O..  Bridgeport — West  End  Bridge,  steel, 
to  T.  Bigelow,  Bridgeport,  $25,805.  Noted 
June   8. 

la.,  Nevada — Story  Co.  333  ft.  rein. -con. 
deck  girder  viaduct,  24  ft.,  over  Chicago, 
Rock  Island  &  Pacific  R.R.  tracks,  on  Lin- 
coln Highway,  1  mi.  east  of  here,  to  Cole 
Bros.,  Ames,  $27,498.     Noted  May  25. 

la.,  Newton — Jasper  Co.,  one  331  ft. 
structural  steel  bridge,  consisting  of  two  80 
ft  plate  girder  spans  and  six  I-beam  ap- 
proaches ;  one  single  span  80  ft.  plate  girder 
bridge,  to  Wickes  Eng.  &  Constr.  Co.,  Polk 
Bldg.,  Des  Moines,  $33,950.     Noted  June  22. 

Minn.,  St.  Louis — St.  Louis  Co.  rejected 
bids  opened  June  22,  365  ft.  concrete  deck 
bridge,  20  ft.,  steel  bents.  I  beam  spans. 
over  tracks  of  Duluth.  Missabe  &  Northern 
and  Northern  Pacific  R.R.  $30,000.  The 
above-mentioned  railroads  will  do  work 
with  their  own  construction  crews.  W.  W. 
Hoyt,  Duluth,  ch.  engr.  of  former.  H.  L. 
Stevens,   St.   Paul.    ch.   engr.   of   latter. 

Montana — See  "Streets  and  Roads." 

Montana — State  Hy.  Dept.,  Helena,  grad- 
ing 1.49  mi.  and  building  Grantsdale  Bridge, 
280  ft.  steel,  on  Federal  Aid  Project  174. 
Ravalli  Co.  ,to  Illinois  Steel  Bridge  Co..  551 
Gilfillan  Bldg..  St.  Paul.  Minn..  155,000  lb. 
structural  steel  in  tru.sses  $0.0719  per  lb.. 
66,000  lb.  in  joints  $0.0575.  9.961  cu.yd. 
common  excav.  $0.36,  1,600  cu.yd.  gravel 
surfacing  $2.  6.72  cu.yd.  Class  A  concrete 
$25,  100  cu.vd.  Class  B  $20.12  and  10.02 
cu  vd.  Class  B  $23,  285  cu.yd.  Class  D  con- 
crete $17.25.  etc..  total  $39,828,  engrs.  est. 
$39,778.     Noted  May  25. 

Col.  Denver — For  Eway.  Viaduct.  2.294 
lin.ft..  Group  A,  to  Amer.  Bridge  Co., 
Equitable  Bldg..  $159,124  ;  Group  B,  to 
Kansas  City  Bridge  Co.,  510  Orear-Leslie 
Bldg..  Kansas  City,  Mo..  $37,345  ;  Group  C, 
to  C.  S.  Lambie  Co.,  Tramway  Bldg..  $57,- 
593  ;  Group  D.  to  D.  Munro,  716  Adams 
St.,  Kansas  City,  Kan..  $21,560.  Noted 
May  25. 

Cal.,  Marysville — Repairing  approach  to 
Feather  River  Bridge,  to  E.  H.  Martin,  1520 
Franklin    St.,   Oakland,    $28,600. 

Cal.,  .Stockton — "Western  Pacific  R.R.. 
Mills  Bldg.,  San  Francisco,  210  ft.  steel 
drawbridge  over  San  Joaquin  River  near 
here  steel  work  to  McClintic-MarshaTl  Co., 
Call  Bldg.,  San  Francisco.  Balance  of 
work  will  probably  be  done  by  day  labor. 
$300,000. 

Wash..  Seattle — Bd.  Pub.  Wks.,  construct- 
ing foundation  for  double-leaf  bascule  and 
two  140  ft.  fixed  span  approaches,  to  J.  A. 
McEachern  Co..  Inc..  Colman  Bldg.,  $264,- 
497.  Engrs.  est..  $335,000.  This  corrects 
report  of  June  15  issue. 


pipe  for  laterals,  148  cu.  yd.  concrete.    E.  W. 
Stanton,  Jr.,  Live  Oak,  engr. 

Cat.  MarysviUe — Had  plans  prepared 
dredging  and  cleaning  out  Ellis  Lake,  and 
installing  8  in.  pump,  10  ft.  lift.  $50,000. 
W.  Meek,   MarysviUe,   engr. 

Cal.,  Westley — Easley  &  Anderson,  engrs., 
Antioch,  preparing  plans  irrigation  system, 
including  S  mi,  ditches,  wooden  lateral 
ditches,  pumping  plants,  two  12  in.  horizon- 
tal centrifugal  pump.s,  direct  connected  250 
hp.  motors  for  each  pump.  Owner's  name 
withheld. 

BIDS    DESIRED 

N.  Y.,  Brooklyn — July  25,  by  C.  L.  Cadle, 
supt.  -Pub.  Wks..  Albany,  dredging  portion 
of  Henry  St.  slip  at  Gowanus  Bay,  here. 
Terminal  Contr.  90  ;  adv.   this  issue. 

Minn.,  Albert  Lea — July  8,  by  F.  Tavis, 
aud.  Freeborn  Co.,  Judicial  Ditch  5,  Sect. 
L.  1,600  cu.yd.  excav.,  32,808  lin.ft.  trench- 
ing, laying  and  backfilling,  twenty-three  24 
in.  intakes,  1  outlet  and  flood  control  struc- 
ture, 2  equalizing  wells:  Sect.  T,  31.205 
lin.ft.  6-28  in.  drain  tile.  $25,000.  J.  H. 
Sevenson,  Albert  Lea,  engr. 

Minn.,  Austin — July  10,  by  O.  J.  Simmons, 
aud.  Mower  Co.,  Judicial  Ditch  6,  Sect.  O, 
60,796  cu.yd.  excav.,  30,000  cu.yd.  leveling 
spoil  bank,  24  flood  water  control  struc- 
tures, 2  weirs  and  spillways,  3  timber 
bridges;  Sect.  T,  39,583  lin.ft.  6-24  in.  drain 
tile;  Sect.  L,  39,583  lin.  ft.  trenching,  etc. 
J.  H.  Severson,  Albert  Lea,  engr. 

Minn.,  Redwood  Falls — July  7,  by  Red- 
wood Co.,  Ditch  52,  257.561  cu.yd.  excav., 
$28,000,  and  Ditch  68,  147,806  cu.yd.  excav., 
$19,377.  B.  J.  Reynolds,  Riedwood  Falls, 
engr.  for  above  projects.  Four  sections 
Ditch  33,  111,850  cu.vd.  excav.,  tile,  etc., 
$100,935.  G.  P.  Smith.  Central  Bank  Bldg., 
St.   Paul,   engr.     Noted   April   27. 

Minn.,  Redwood  Falls — July  8,  by  Red- 
wood Co.,  laying  tile  in  Ditch  69.  $47,305. 
B.  J.  Reynolds,  Redwood  Falls,  engr. 


Railways 


PROPOSED    WORK 
Maine — Mattawamkeag    &    Eastern    R.R., 
Mattawamkeag.   plans   13.3   mi.  railway  ex- 
tension   from    Mattawamkeag    to    Bancroft. 
$500,000.     Private  plans. 

BIDS    DESIRED 
New   York — See    "Streets   and   Roads   un- 
der Syracuse." 

Excavation  and  Dredging 

PROPOSED    WORK 

La.,  Lake  Charles — Calcasieu  Parish 
voted  $2,700,000  bonds  for  deep  water 
channel  to  the  sea,  incl.  deepening  and 
widening  of  Infracostal  Canal  between  Cal- 
casieu and  Sabine  Rivers,  to  depth  of  30 
ft.  and  bottom  width  of  125  ft.,  also  cut  off 
near  Lake  Charles,  and  dredging  Prien  and 
Moss  Lakes. 

Cal..  El  Centro — Imperial  Irrigation  Dist. 
voted  $7,500,000  bonds,  $5,000,000  of  which 
will  be  used  for  buying  up  and  consolidat- 
ing various  mutual  water  companies,  and 
balance  for  constructing  extensive  drain- 
age system.  District  now  includes  more 
than  600.000  acres. 

Cal.,  Gridley — Sutter  Butte  Canal  Co. 
having  surveys  made  extending  Encinal 
ditch  and  laterals  to  irrigate  10,000  acres, 
7  rrii.  long,  concrete  lined.  N.  Ware,  Grid- 
ley,   engr. 

Cal.,  Live  Oak — Reel.  Dist.  2056  had 
plans  prepared  40  mi.  ditches,  400.000 
cu.yd.  excav.,  3,000  lin.ft.  12-36  in.  concrete 


N. 


BIDS    RECEIVED 
Brooklyn — E.    Riegelmann,     boro 


pres.  opened  bids  June  23,  dredging  (1) 
Wallabout  Canal,  (2)  Gowanus  Canal,  from 
W.  E.  Potter,  49  Hudson  St.,  Jersey  City, 
N.  J.,  (1)  $13,378  (2)  $9,490  ;  J.  and  J.  Mc- 
Spirit,  (1)  $14,800  (2)  $9,800;  C.  F.  Bickle, 
(1)    $17,800    (2)    $13,700.     Noted  June   15. 

COI*TR.4CTS  AW.VRDED 

la.,  Webster  City — Hamilton  and  Webster 
Counties,  Carlberg  Joint  D.D.  229  and  299, 
29,59  lin.ft.  6-36  in.  tile,  to  Natl.  Sewer 
Pipe  Co.,  Webster  City.  $30,347  :  labor  to 
Cooper  &  Hanson,   Iowa  Falls,   $12,982. 

Minn.,  New  Ulm — Brown  Co.,  Ditch  49, 
101,215  lin.ft.  6-42  in.  tile.  700  lin.ft.  24-42 
in.  sewer  pipe,  1  rein. -con.  bulkhead,  etc., 
tile  material  to  New  Ulm  Tile  Co.,  New 
Ulm,  $39,712,  labor  to  J.  W.  Wilkin,  Dun- 
dee, $33,000  ;  Co.  Ditch  54,  69,453  lin.ft. 
6-30  in.  tile,  etc.,  tile  material  to  North 
State  Constr.  Co.,  Mankato,  $20,500,  labor 
to  A.  E.  S.  Huso,  Lake  Mills,  la.,  $8,995. 
Noted  May  25. 

Cal.,  Los  .4ng:ele8 — City  Harbor  Comn., 
City  Hall,  grading  and  excavating  118.000 
cu.yd.  at  terminus  of  Outer  Harbor  Blvd., 
San  Pedro  Dist..  to  O.  Hanson,  653  22nd 
St.,   San   Pedro,    $42,480.      Noted   June   22. 

Cal..  Los  Angreles  —  Dredging  about 
670,000  cu.yd.  Los  Angeles  harbor,  San 
Pedro,  to  San  Francisco  Dredge  Co.,  San 
Francisco,    $70,360. 

Streets  and  Roads 

PROPOSED     WORK 

Mass..  Newburyport — Plans  paving  vari- 
ous streets.  $100,000.  City  Hy.  Dept., 
City  Hall,  engrs. 

Conn..  New  London — Plans  8  mi.  concrete 
sidewalk  in  various  streets.  $50,000.  Dept. 
Pub.  Wks..  City  Hall,   engrs. 

N.  Y..  Cl.vde  —  Plans  paving  several 
streets,  concrete.  $70,000.  Engineer  not 
announced. 

JJ.  Y.,  Elniira — Plans  paving  North  Main, 
East  Miller  and  Baldwin  Sts..  repaving 
North  Main  and  Sly  Sts.  $450,000.  C.  W. 
Jarchow,   elk. 

N.  y.,  Niacara  Falls — Plans  paving  1,110 
ft.  Whitney  St.  between  24th  and  27th  Sts., 
brick,  bithulithic,  concrete,  sheet  and  block 
asphalt.  $26,000.  Estimate  based  on 
granite  or  wood  block  W.  B.  Bennett, 
Convention    Hall,    city   engr. 

N.  Y,,  Rochester — Plans  and  soon  takes 
bids  paving  Werner  Park,  $17,000,  Akron 
St.  $22,000,  Hazel  St.  $28,000,  Sylvester 
St.  $23,200,  Violetta  St.  $12,000,  Paige  St. 
$13,400,  Plymouth  Ave.  $46,000,  Townsend 
St.  $12,000,  Rugraft  St,  $11,300,  Penn  St. 
$11,400,  Bronson  Ave.  $18,600,  Dewey  Ave. 
$74,000,  Chatham  St.  $45,000,  Willow  St. 
$7,500,  Pavillion  St.  $8,150,  Iceland  Park 
$8,400,    La    Mont    PI.    $6,550,    roads    in    Mt. 


Hope  Cemeter>-  $154,000;  resurfacing 
George  St.,  $11,250.  Averill  St.  $27,900,  Up- 
ton Park  $10,500,  Erion  St.  $3,100,  Lawton 
St.  $2,200,  Brunswick  St.  $7,150,  Churchlea 
PI.  $5,150,  Savannah  St.  $16,200,  all  fore- 
going asphalt ;  Arnold  Park,  wood  block. 
$32,300  ;  re-surfacing  and  widening  North 
Union  St.  $21,000;  grading  and  laying  side- 
walks on  Merchants  Rd.  $33,000;  grading, 
laying  sidewalks  and  sewers  in  Westfleld 
St.  $22,900,  Arnett  Blvd.  $11,300,  Inglewood 
Dr.  $9,200,  Penhurst  St.  $3,550  ;  extending 
Clifton  St.  $60,000  ;  surface  treating  Alber- 
marle  St.  $2,000,  Birr  St  $2,900.  C.  A. 
Poole,  city  engr  . 

N.  Y..  Salamanca — Plans  paving  East 
State  St.,  Wildwood  and  Nelson  Aves, 
brick  and   concrete.      To   exceed    $25,000. 

N.  J..  Hillsdale — Hillsdale  Twp.  at  Fire- 
mans  Hall,  Park  Ave  and  Valley  St.,  re- 
jected bids  opened  June  6,  grading,  curbing 
and  laying  sidewalks,  etc.,  on  Valley  and 
Cross  Sts..  Park,  Hillsdale.  Railroad,  Sum- 
mit   and    Central    Aves.      Noted    May    25. 

W.  Va.,  Huntington  —  Soon  takes  bids 
improving  La  Tulle  Ave.,  24 i  St.  and  2nd 
St.  W.,  7,332  .sq.yd.  vitr.  brick,  5,270  ft. 
curb  and  gutter.  A.  B.  Maupin,  city  engr. 
N.  C,  Maiden — Preparing  plans  paving 
various  streets,  concrete  or  some  asphaltic 
type.  $50,000.  Mees  &  Mees,  Charlotte, 
engrs. 

N.  C,  Morganton — Burke  Co  plans  relo- 
cating, grading,  topsoiling  and  constructing 
bridges,  and  culverts  on  9  mi.  Lenoir-Mor- 
ganton  Highway  from  Morganton  to  Burke 
Co.  line.     $40,000.     H.  L.  Milner,  comr. 

Fla.,  Arcadia — De  Sola  Co.  to  vote  July  7 
on  $500,000  bonds  paving  26  mi.  road  from 
Manatee  Co.  line  to  Highland  Co.  line  ; 
$500,000  bonds  20  mi  from  Hardee  Co. 
line  to  Charlotte  Co.  line;  $500,000  bonds 
18  mi.  from  State  Aid  Rd.  7  to  County 
line  near  Kinsey ;  $500,000  bonds  6  mi. 
from  Nocatee  via  Owens  to  Arcadia;  $500,- 
000  bonds  13  mi.  from  Arcadia,  Nocotee, 
Ft.   Ogden   to   Charlotte  Co.   line. 

Fla.,  Dade  City — Pasco  Co.  to  vote  July 
14,  on  $500,000  bonds  paving  3  mi.  road 
from  here  to  Gulf.     A.  J.  Burnside,  elk. 

Fla..  West  Palm  Beaeli — Palm  Beach  Co. 
voted  $40,000  bonds  paving  with  9  in.  com- 
pacted rock,  oil  surface,  road  from  Delray 
north,  Aiken  St.  south,  Rd.  1  along  Military 
Trail,  along  Lake  Worth  Drainage  Canal ; 
$30,000  bonds  7J  mi.  .Atlantic  Ave.  west  to 
Range  line  canal.  R.  F.  Goodman.  West 
Palm  Beach,   engr.     Noted   March   23. 

Ohio  —  Dept.  Highways  and  Pub.  Wks., 
Columbus,  rejected  bids  opened  June  9, 
grading,  bridging  and  paving  road^  in 
following   counfies: 

Crawford  Co.,  Sect.  "G"  BucjTus-Cresline 
Rd.,  1.69  mi.,  rein. -con.,  bituminous  mac- 
adam, asphalt  or  tar,  brick  or  state  to 
furnish    brick. 

Licking  &  Knox  Counties,  Sect.  "K" 
Columbus-Millersburg  Rd.,  1.42  mi.,  rein.- 
con. 

Larain  Co..  Sect.  "D" 
land-Elyria  Rd.,  6.23  mi., 
nous    macadam. 

Tuscawaras  Co.,  Sect.  "Mineral  City" 
Canton-Canal  Dover  Rd..  1.03  mi.,  Ken- 
tucky rock  asphalt  or  brick.  Noted 
June    15. 

Ohio — Dept.  Highways  and  Pub.  Wks., 
Columbus,  rejected  bids  opened  June  16, 
gr.'iding,  bridging  and  paving  10.297  mi. 
Sect.  "C-1"  Painesville-Warren  Rd.,  Ash- 
tabula Co.,  monolithic  brick  or  rein. -con. 
Noted  June   22. 

C,  .4kron — Summit  Co.  takes  bids  in 
July  or  -August  grading  and  paving  2.64  mi. 
Sect.  B-2  and  C  Vaugh-Twinsburg  Rd.,  vitr. 
brick,  concrete  or  bituminous  concrete.  J. 
Weaver,   Court  House,  engr. 

O.,  Belmont — Plans  to  issue  $50,000  bonds 
to  grading,  curbing  and  iiaving  4. 584  ft. 
Main,  Bridge,  Fair,  3rd  and  Center  Sts., 
brick.  Block  or  concrete.  W.  M.  White,  elk. 
O.,  Columbus — W.  H.  Duffy,  dir.  Pub. 
Serv.  cancelled  contract  grading,  curbing, 
laying  W'ater  -mains  and  paving  1,190  ft. 
Brack  St.  from  Markison  .\ve.  to  Hasack 
St.     Will  readvertise.     Noted  June  22. 

O..  Findlny — Hancock  Co.  will  sell  $25,000 
bonds  to  pave  and  improve  North  Main  St. 
Blieh.,  Detroit — Having  plans  prepared 
paving  with  3  J  in.  sheet  asphalt  on  con- 
crete. Linwood  Ave.  from  Burlingame  to 
.Ford  Higliwav,  $104,9.40.  Hibbard  Ave., 
$3,910,  Pelouze  Ave.;  $21,340.  Burton  Ave., 
$14,720.  Farnsworth  Ave.,  $9,780.  Theodore 
St..  $28,060,  Visger  Ave..  $16,730,  also  3 
allevs  with  one  course  concrete,  totaling 
$11,030.     J.   W.   Reid,  city  engr. 

Mich..  Detroit — Plans  grading,  shaping 
and  paving  with  3*  in.  sheet  asphalt  on  8 
in.  concrete,  14th  .\ve.  from  Euclid  to  Clair- 
mont  Sts.,  $29,700,  Iverness  Ave.  from 
Fenkell    to   Pilgrim    Sts..    $21,000,    Elsemere 
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Streets  and  Roads  (Continued! 
Ave.  from  Fort  to  Chamberlain  Sts..  $16,- 
980.  Wilson  Ave.  from  Blaine  to  Hazelwood 
Sts..  $9,360,  Davison  Ave.  from  Jos.  Campau 
to  Conant  Sts..  $31,770,  also  7  allevs  with 
one  course  concrete,  totaling  $23.9"55.  J. 
W.  Reid,   city   engr. 

Minn.,  St.  Paul — Plans  paving  Raymond 
and  Western  Aves.  from  University  to  Como 
Aves..  each  1  mi.  long.  $80,000.  A.  Claus- 
sen.  city  engr. 

Neb.,  Lincoln — Lancaster  Co.  plans  pav- 
ing IJ  mi.  O  St.     A.  H.  Edgren.  co.  engr. 

>'.  D.,  Mandan — Plans  paving  6  blocks 
East  Main  St.  $25,000.  W.  J.  Seitz. 
city   elk. 

Mont.,  Helena — Soon  receives  bids  grad- 
ing and  paving  Stuart  St.,  Park  and 
Barton  Aves..  23.000  sq.yd.  concreete.  bitu- 
lithic,  penetration  macadam,  sheet  asphalt 
or  brick.  $70,000.  T.  Carmichael.  P.  O. 
Box   398.   city   engr. 

Tex.,  Brownsville — Cameron  Co.  voted 
$350,000  bond  and  plans  additional  high- 
way improvements  incl.  completion  of  con- 
crete highway  between  here  and  Hidalgo 
Co.    line.      W.    O.    Washington,    co.    engr. 

Tex.,  Sanderson — Terrell  Co.  will  sell 
$250,000  bonds  July  1.  highway  improve- 
ments, incl.  State  Highway  12.  State  and 
Federal  Aid  will  be  requested,  G.  J.  Hen- 
Shaw,   CO.  judge. 

Cal.,  Calipatria' — Plan.s  paving  IJ  mi. 
Main  St.      H.  Tsheppe,  city  engr. 

Cat..  Fresno — Soon  takes  bids  grading 
and  paving  Peralta  Way  between  Lucerne 
Lane  and  Van  Ness  Blvd.,  70,645  sq.ft. 
grading.  61,060  sq.ft.  3}  in.  asphalt  with  li 
in.  warrenite  top.  6.145  sq.ft.  gutter.  1.760 
lin.ft.  curb,  2,307  sq.ft.  walks,  etc.  W. 
Stranahan.  city  engr. 

CaJ„  San  Dieg:a — Had  plans  prepared  pav- 
ing A.  Ash.  Beech.  Cedar  and  7th  Sts..  2.251 
lin.ft,  cement  curbing,  7,266  sq.  ft.  cement 
sidewalks,  3,658  sq.yd.  5  in.  concrete,  7.225 
sq.yd.  15  in.  asphaltic  concrete  on  concrete. 
F.  A.    Rhodes,   city  engr.     Noted  April   6. 

CaL,  Ynba  City— Takes  bids  about  July  5. 
improving  1,620  B  St.  between  Plumas  and 
Robinson  Sts..  57.700  sq.ft.  concrete  paving. 
3.240  lin.ft.  concrete  curb.  E.  Von  Geldern, 
city  engr. 

Qoe.,  Hull — Voted  $204,500  bonds  for  new 
pavements  and  sidewalks.  T.  Lanctot.  city 
engr. 

Que.,  Verdun — Takes  bids  about  July  15, 
paving  1  mi.  Verdun  and  Murlarkey  Aves., 
bituminous  macadajn.  $175,000.  C.  JS. 
Gyshens,  city  engr, 

BIDS    DESIRED 

Me,.    Portland— July    21,   by    E.    M.    Hunt, 

bridge   comr..    Dept.    Pub.    Wks..    City    Hall, 

rebuilding  floor  of  fixed  spans  of  Vaughans 

Bridge,  wood  block  paving  ;  adv,  this  issue. 

New  York — July  11,  by  H  S.  Sisson, 
comr.  State  Hy.  Dept..  Albany.  imi)roving 
highways  in  Cattaraugus.  Chenango.  Dela- 
W'are.  Madison.  St.  Lawrence,  Washington. 
Wyoming  and  Yates  Counties;  reconstruct- 
ing highway  in  Chenango  Co.  J.  C.  Finch. 
Recy. :   adv.   this    issue. 

N.  v..  Brooklyn — July  5.  by  E.  Riegel- 
mann.  boro  pres..  Boro  Hall,  repaying 
Willoughby  St.,  Hway.  from  Kent  to  Bed- 
ford Aves.,  80th  St.  between  17th  and  ISth 
Aves.;  grading  East  14th  St.  from  Shi-^iis- 
head  Bay  Rd.  to  Voorhies  Ave.,  lot  at  St. 
Johns  PI.  and  Plaza  .St..  portion  of  lot  on 
Underbill  Ave.  near  Lincoln  I'l..  grading 
sidewalk  spare.",  curbing  and  flagging  Ave 
S  from  West  8th  to  West  9th  Sts. ;  resurfae- 
ing  Van   .Slrklen    Ave. 

N.  Y.,  Lonit  I>4lanil  City — July  5,  by  M,  K. 
Connolly,  pres.  Queens  Boro.  Queens  Sub- 
way Rldg.,  grading  Armond  PI.  from  Wal- 
ler to  r-harlotte  PI..  Vincent  St..  Steulxn 
St.,  Griffith  Ave.  ;  grading  and  construct- 
ing gutters  In  Ellot  Ave.  from  Fresh  Pond 
Rd.  to  Mary  St..  etc.  ;  grading  sidewalk 
spaces  and  curbing  Jamaica  Ave.;  laying 
(Idewalks  and  erecting  fence  In  from  of  2 
lotn  on  flOth  St  from  point  140  ft.  ni)rlh 
of  Jamaica  Ave.  ;  recurbing  and  reflaecing 
5th  Ave.,  repaying  Cooper  Ave.,  etc.  ;  Lib- 
erty Ave  within  railroad  area,  sheet  as- 
phalt, with  improved  granite  block. 

N.  v.,  »w  York— July  6,  by  J.  Miller, 
pres.  Manhattan  Boro.  Municipal  Bldg.. 
paving  Ft.  Washington  PI.  (Magaw  PI  ( 
from  West  181st  to  West  183rd  Sis..  W.  .ot 
l«3rd  .St.  from  Ft.  Washlngtf.n  I'l.  !•.  l-"t 
Washingtnn  Ave.;  widening  and  f  !•  i  inK 
Madisnn  Ave.  (curb  to  rail)  fr'.m  1. 1  '  '•• 
6!>th  SIS.  34lh  St.  (curb  to  raili  fi'.^  "'b 
lo   ;ilh   Av.-s.   all   sh.et   asphall    <.n   < >■•■■ 

S.  v..  Hrrarnnr — July  25.  by  c.  I,.  >    .11 
jpl.   Pub.  \S'ks..  Albany,  paving  p't  ' 

■  rminal     site,     constructing     railr".i  '      ■     ' 
r.ine    tracks,    etc..     here.    Termlnil    ■ 
19  ;  adv.  this  Issue. 

New  4pr«ry — July  14.  hy  Slaii    U-      ' 
Trent'in.     constructing     Route     I,     .- 
from  Stelton  IW.  to  Mctuchen,  and  l;  i, 

Sect.  13  from  Highland  Park  to  ."telf  n  J'.l  . 


both  Middlesex  Co..  warrenite  bitulithic.  A. 
L.  Grover,  ch.  elk. ;  adv.  this  issue. 

N.  a..  Camden — July  12.  by  C.  F.  Wise, 
chn.  Bd.  Comm..  constructing  portion  of 
Kings  Highways.  Delaware  Twp.,  Camden 
Co.  J.  J.  Albertson,  Court  House,  co.  engr. ; 
adv.  this  issue. 

N.  J.,  Mays  Landing — July  12,  by  Bd. 
Freeholders  Atlantic  Co.,  Guarantee  Trust 
Bldg.,  Atlantic  City,  reconstructing  Hamil- 
ton Twp.  Sect,  of  Mays  Landing-Downs- 
town  Rd.  F.  W.  Willetts.  elk. ;  adv.  this 
issue. 

N.  J.,  Newton— July  11,  paving  High  St., 
rein.-con.  W.  J.  Hardin,  town  engr.  ;  adv. 
this  issue. 

N.  .J.,  NeAvton— July  11,  by  Sussex  Co. 
paving  Fredon-Newton  and  Branchville 
Dingmans  Rds.,  rein.-con.  H.  Snook.  Co. 
engr. ;    adv.    this    issue. 

N.  J.,  Somerville — July  13,  constructing 
State  Highway  Route  9,  Sect.  0.7,  Main 
St.,  reinforced  cement  concrete.  W.  J, 
Hardin,   boro  engr.  ;   adv.  this   issue. 

N.  jr.,  Somerville — July  14.  by  Somerset 
Co.  constructing  State  Highway  Route  16, 
Sect.  2  from  Mine  Mount  Rd.  to  Bedminster 
Corner,  1  course  reinforced  cement  con- 
crete. H.  C.  Van  Emburgh.  Court  House, 
CO.   engr. ;   adv.   this   issue. 

Pa.,  Bradford — July  3,  by  E.  C.  Charlton, 
city  elk.,  paving  Hobson  PI.,  Pearl  Ave., 
Mill  and  York  Sts.,  also  sanitary  sewers  in 
Willis  and  Holley  Aves.,  to  exceed  $30,000. 
Noted  June  1. 

Pa.,  LiUy — July  3,  for  1,812  ft.  vitr.  brick 
on  Cleveland  and  Piper  Sts.  P.  F.  Camp- 
bell, Portage,   boro.   engr. 

Pa.,  Reading — July  5.  at  office  City  Clerk, 
street  paving,  etc.  E.  B.  Ulrich,  city  engr. ; 
adv.    this   issue. 

Vn.,  Covington — July  11,  at  Council 
Chamber.  Masonic  Bldg.,  paving  various 
streets.  C.  P.  Barnett,  consult,  engr. ;  adv. 
this   issue, 

W.  Va.,  Moundsville — July  18,  by  Comrs. 
Marshall  Co.,  grading  2.846  ft.  Ramp  Hol- 
low Rd. :  grading  and  paving  with  hillside 
brick,  and  concrete  curbing  3.300  ft.  Jones 
Hill  Rd.  R.  C.  Yoho,  Box  517,  Cameron, 
engr. 

South  Carolina — July  18,  by  State  Hy, 
Dept.,  Columbia,  constructing  5  mi,  Green- 
wood-Abbeville Highway,  Greenwood  Co. 
$50,000. 

Ga„  Atlanta— July  3,  by  J,  X.  Landls, 
City  Hall,  paving  with  asphalt  on  belgian 
block,  3. 885  .sq.yd.  Angier  Ave.  from  Boule- 
vard to  Arnold  St.  ;  concrete  and  belgian 
block.  5.249  sq.yd.  Hurt  St.  from  DeKalb 
to  Buclid  Ave.  ;  concrete  paving  13.828  sq. 
yd.  Central  Ave.  from  Fair  St.  to  Georgia 
Ave.,  3782  sq,yd.  Central  Ave.  from  Georgia 
Ave.  to  Dodd  St..  4.217  S(|.yd.  Glcnwood 
Ave.  from  Grant  to  Kelly  Sts.,  2,440  sq.vd, 
Garfield  PI.  from  Highland  to  East  Aves., 
2.296  ."q.yd.  Battlefield  Ave.  from  Ark- 
wrlght  St.  to  1st  Ave..  16.410  sq.yd.  Fitz- 
gerald Ave.  from  Edgewood  Ave.  to  De- 
catur St..  1.853  sq.yd.  Lawlon  St.  from 
Greenwood  to  Sells  Aves..  2,650  sq.yd.  W.ll- 
born  St.  from  West  End  to  Greensfirry 
Aves..  3.195  sq.yd.  Hopkins  St.  from  Gor- 
don St.  to  Lucile  Ave.,  1,985  .sq.yd.  (Sordon 
Tirrace  from  Gordon  St.  to  Mozalev  Dr., 
6.395  sq.yd.  Holderness  St.  from  Lurilc  to 
fireensferry  Aves.,  2.970  sq.yd.  Barnett  .St. 
from  Ponce  De  Leon  to  North  Aves.,  1.790 
sq.yd.  Iverson  St.  from  Mayson  to  Mell 
Aves..  1.610  sq.yd.  Walthall  St.  from  Flat 
Shoals  to  KIrkwood  Aves..  6.310  sq.yd. 
.MrPherson  Ave.  from  Flat  Shoals  to  Pat- 
l<r.son  Aves..  4,444  sq.yd.  North  Ave.  from 
P.achtree  to  West  IVachtree  Sis..  5.899  sq. 
yd.  Boulevard  He  Kalb  from  Whileford 
Ave.  to  .South  Di'catur  car  line.  1.608  sq.yd. 
P.alterson  .st  from  Metropollt.in  to  McPhcr- 
s.in  Aves.  H.  L.  Collier.  City  Hall.  engr. 
Fla.,  Palntkn — July  22,  by  Comrs.  Put- 
nam Co..  ronstrucllng  22  ml.  road  from 
h<re  to  Melrose.  A,  Bruner,  Palatka.  engr. 
Alabama — July  19.  by  W.  S.  Keller,  slate 
highway  engr.  Montgomery,  grading  and 
gravel  surfacing  20.4  8  ml.  road  from  Mont- 
gom<rv  Co.  Iln"-  lo  Twskegee.  Macon  Co., 
34.82  acres  clearing,  128,077  cu.yd.  exrav, 
and  l>orrow,  3. ,196  sin. yd.  overhaul.  15.840 
cii.vd,  local  gravel  surfacing  within  1  ml, 
haul.  38. .100  cu  yd.  Imporleil  gravel  within 
1  mi.  haul.  157.000  one-half  mi.  units  over- 
haul on  gravel  siirfaclng,  529  cu.yd.  con- 
rrete.  35.S64  lb.  reinforcing.  B.OOrt  sq.yd, 
mixing  sand,  gravel  and  rlay,  1.000  cu.yd. 
lo<al  grav<>l  lo  lie  screened.  1.000  cu.yd. 
Mrii.T'iiig  grav'l  nnd  clav  pits,  etc.;  grnd- 
ti:  iri.i  surfacing  14.617  ml.  rtind  from 
Ml.  no  to  KIk  Uivcr-MuBele  Shoals  Migh- 
.1  \;..  ,,.,..  r„  -  ;,,,..■  ,|,.arlng.  66.484 
1  xd  solid  rock 
34.632  lb.  re- 
iral  sle.l.  34.. 
.-.o.  local  lime. 
ptorif     1"!  ^■o   "I  vd.    ?!     biiumlnou*    mac- 


adam, penetration  method,  using  local 
limestone,  alternate  bids  for  surfacing  on 
25,000  cu.yd.  local  gravel.  6,000  cu,vd. 
clean  gravel,  imported  via  Athens,  15.000 
cu.yd.  clean  gravel,  via  Elk  River,  275,000 
one  half  mi.  units  overhaul  on  gravel ;  grad- 
ing, surfacing  and  re-shaping  3.4S  mi. 
Heflin  Anniston  Rd.  Cleburne  Co.,  1.462 
cu.yd.  common  and  1.1S7  cu.yd,  solid  rock 
excav..    6.343   cu.yd.    imported   chert,  etc. 

Louisiana — July  5,  by  State  Hy.  Dept., 
Baton  Rouge,  gravel  surfacing  11.21  mi. 
Sorrento-St.  Amant  Walker.  Brittany  and 
Asa  Highways,  .\scension  Parish,  incl. 
4.079  cu.yd.  washed  gravel.  8.156  cu,yd, 
sand-clay  gravel  ;  4.98  mi.  Opelousas-Marks- 
ville  Highway.  Sect.  B.  8.88  mi.  Opelousas- 
Lafayett*.  Highway,  Sect.  -A..  St.  Landry 
Parish,  incl.  8.690  cu.yd,  washed  gravel, 
1 1.363  cu.yd.  sand  clay  gravel.  J.  M. 
Fourmy,  state   highway  engr. 

Louisiana — July  11,  by  State  Dept., 
Redmond  Bldg..  Baton  Rouge,  gravel 
surfacing  33  mi.  East  Bank  Highway,  5.36 
nil.  West  Bank  Highway.  5.7  mi.  Vacherie 
Highway,  incl.  17.350  cu.yd.  washed  gravel. 
J.  M.  Fourmy,  state  engr. 

O.,  Akron- July  5.  by  M.  P.  Tucker,  dir. 
Pul).  Serv..  grading,  paving  and  laving  side- 
walks on  cole  Ave..  3.930  lin.ft.  stone  curb, 
28,720  sq.ft.  cement  sidewalk,  8,000  cu  yd 
earth  excav..  915  lin.ft.  granite  circle  curb, 
8,445  sq.yd.  vitr.  brick  or  asphalt  on  con- 
crete, $62,000  ;  Weber  and  Charlotte  Sts., 
1,280  lin.ft.  stone  curb.  8,510  sq.ft  cement 
sidewalk.  1,550  cu.yd.  earth  excav..  2.210 
sq.yd.  vitr.  brick  on  concrete,  $16,000  ;  Bluff 
and  Prospect  Sts..  2,5O0  lin.ft.  stone  curb. 
li.OOO  sq.ft.  cement  sidewalk.  4,000  cu.yd. 
earth  excav..  5.400  .sq..vd.  vitr.  brick.  1.000 
sq.yd.  granite  block  or  medina  block.  5,400 
sq.yd.  concrete  ba.se.  $25,000  ;  Spicer  St., 
3,500  Iin,ft.  stone  curb.  20,000  sq  ft  cement 
sidewalk,  5.700  cu.yd.  earth  excav.,  210  sq. 
yd.  vitr.  brick.  5,340  sq.yd.  asphalt.  6.000  sq. 
yd.  concrete  base,  $56,000  ;  grading,  paving, 
laying  sidewalks  and  sewers  in  Tallmadge 
Ave..  10.750  lin.ft.  stone  curb,  66.400  .sq.ft. 
cement  sidewalk,  20,000  cu.yd,  earth  excav,, 
17.250  sq.yd.  vitr.  brick  or  a.sphalt  on  con- 
crete, $200,000.  E.  A.  Kemmler,  Delaware 
Bldg.,  engr, 

O.,  Columbus — July  13,  by  W.  H  Duffv, 
dir.  Pub,  Serv.,  grading,  curbing,  laving 
water  mains  and  jiaving  Adams  Ave.  from 
Elake  St.  to  Arcadia  .\ve.,  2060  ft  long. 
24  ft.  wide,  asphalt  $26,528,  brick,  $29,108; 
Alley  north  of  17th  Ave.  from  second  alley 
West  of  Summit  St.  to  Summit  St.,  247  ft. 
long.  15  ft.  wide,  brick.  $1,597,  concrete, 
1,294;  Markison  Ave.  from  .\nn  to  18th 
Sts.,  785  ft.  long.  24  ft.  wide,  asphalt,  $12.- 
755.  brick.  $13,867:  Mt.  Pleasant  Ave.  from 
2nd  to  3rd  .\ves..  410  ft.  long,  20  ft.  wide, 
asphalt  $8,774.  brick.  $8,774  ;  Olentangy 
Blvd.  from  Orchard  Lane  to  Winthrop  Rd., 
1427  ft.  long.  26  ft.  wide,  asphalt  $25,470, 
■waterbound  macadam,  $21,417;  Mooberry 
St.  from  Gilbert  St.  to  Wilson  Ave.,  1,805 
ft,  long.  26  ft.  wide,  asphalt,  $25,240,  water- 
bound  macadam,  $21,713.  R.  H.  Simpson, 
city   engr. 

Mirbigan — July  11.  by  State  Hy.  Dept., 
Lansing,  grading  and  surf.icing  4  mi.  State 
Trunk  Line  Rd.  12-42.  Sect.  A,  5.200  cu.vd. 
excav..  42.200  sq.yd.  bitiiminous  macadam: 
5  mi.  State  Trunk  Line  Rd.  69-3.  S<ct.  A, 
5,867  sq.yd.  bituminous  macadam  41,062 
sq.yd.  gravel  ;  2.275  mi.  Slate  Trunk  Line 
Rd.  12-37.  Sect.  A.  2.615  cu.yd.  excav.,  24,- 
027  sq.yd.  gravel,  aJI  Iron  Co.  L.  H.  Bel- 
knap,  ch.  engr.      Noted   June   22. 

Michigan— July  12.  by  State  Hy.  Dept., 
Lansing,  grading  and  surfacing  6.42  ml.  As- 
sessment Hist  Hd.  23.  Monroe  and  Lenawee 
Counties.  15.570  cu.vd  excav..  45.176  .sq.yd 
waterbound  macadam.  L.  H.  Belknap,  ch,' 
engr. 

Mirbigan — July  19.  l>v  Slate  Hy.  Dept., 
I..ansing.  grading  13  267  ml.  Slate  Trunk 
Line  Rd.  25-15.  Sects.  B  and  C.  Chippewa 
Co.  124.012  cu.yd.  excav..  also  grading  apfl 
surfacing  4.156  mi  State  Trunk  Llni-  U.|. 
48-7,  Sects.  A  and  B.  Chippewa  Co..  21.181 
cu.vd  excav,  38.987  sq.yd.  waterbound 
macadam.     L.  E.  Belknap,  ch,  engr. 

MIrh,,  Ann  Arboi^July  14,  by  I.  O.  Rey- 
nolds, elty  elk.  concrete  curbs  and  Rullers 
In  DIsts.  24-49  inclusive  lateral  sewer  In 
Lateral  DIsl.  112,  and  storm  sewer  In 
Urook.i  St.  :  adv,  this  Issue. 

IlilnnU — July  B.  by  Dept  Pub.  Wks,  and 
Buildings,  liiv.  Highways.  Springfield,  pnv- 
Ing  6  33  ml.  Honle  2.  Seel  50.  Mncon  Co.: 
3.64  mi  Ilnulc  3.  Sect.  48.  flreene  Co.:  3  21 
ml  Route  8.  StM't.  14.  2.86  ml  Route  8.  .Si'cl. 
15  and  6  07  ml.  Route  »,  Combination  A, 
I'eoria  fo  ;  4  82  mi.  Route  14.  Seel.  9  and 
4  82  ml  Route  14.  r-oniblnation  B.  Incl. 
hrldgf,  H;.i..ilion  Co.;  4  «2  ml.  Route  17, 
S-cl  2,  M;,r«linll  Co.;  4.13  ml.  Route  37, 
.Sect.     11.     |-rMnl<lln     Co.;     4.6     ml.     Route     37, 

Hect,   12,   Fr.'inklln-Wllllamson   Co.;   1.8   ml. 
Route    37.    Sect     13.    WillianiBon   Co,;    10. B3 
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Streets  and  Roads  (Continued) 
mi.  Route  12,  Combination  C,  Franklin-Wil- 
liamson Co.;  10.46  mi.  Route  44,  Sect  18, 
Will  Co.;  0.88  mi.  Federal  Aid  Project  9, 
Sect.  V,  Bond-Fayette  Co.  ;  6.49  mi.  Route 
26,  Sect.  16,  5.21  mi.  Route  26,  Sect.  17  5.28 
mi.  Route  26,  Sect.  18.  16.98  mi.  Route  26, 
Combination  D,  and  16.98  mi.  Route  26, 
Combination  E,  incl.  bridge.  McLean  Co.  ; 
3.14  mi.  Route  27,  Sect.  31.  Woodford  Co.; 
5.28  mi.  Route  27,  Sect.  36,  Tazewell  Co.  ; 
8.42  mi.  Route  27,  Combination  F,  Wood- 
ford-Tazewell Co.;  5.71  mi.  Route  34,  Sect. 
26  and  5.71  mi.  Route  34,  Combination  G, 
incl.  bridg-e,  Clinton  Co.  ;  3.91  mi.  Route 
35,  Sect.  17,  Marion  Co.  ;  3.68  mi.  Route  35, 
Sect.  18  and  7.59  mi.  Route  35.  Combination 
H.  Marion-Clinton  Co.;  4.81  mi.  Route  40, 
Sect.  29.  Hancock  Co.  ;  5.03  mi.  Route  41, 
Sect.  16.  Winnebago  Co.  ;  6.85  mi.  Route 
42,  Sect.  161,  Cook  Co.  ;  0.3  mi.  Route  8, 
Sect.  V-4,  Macoupin  Co.  All  foregoing  18 
ft.  Alternate  bids  on  Portland  cement  con- 
crete, 4  in.  monolithic  brick,  3  in.  bitumi- 
nous filled  brick,  bituminous  concrete  with 
and  without  binder  course.  Grading  3.73 
mi.  Route  3.  Sect.  56-A,  Greene  Co.,  137  120 
cu.yd.  ;  0.2  mi.  Federal  Aid  Project  2,  Sect. 
11.  Will  Co..  6,400  cu.yd.;  2.92  mi.  Route 
34.  Sect.  27-A,  66,590  cu.yd..  0.4  mi.  Route 
37,  Sect.  22-A,  42,420  cu.yd.,  botli  Clinton 
Co.;  3.85  mi.  Route  39,  Sect.  1-A,  34,900  cu 
yd.,  1.99  mi.  Route  39,  Sect  2-A,  17,375  cu. 
yd.,  and  5.84  mi.  Route  39,  Combination  I, 
52,275  cu.yd..  Carrol  Co.  F.  T.  Sheets,  state 
highway  engr. 

Wisconsin — July  6.  by  State  Hy.  Comn., 
at  div,  office  6.  213  South  Barstow  St.,  Eau 
Claire,  grading  6  mi.  Cornell-Medtord  Rd.. 
Federal  Aid  Project  1011,  Chippewa  Co., 
incl,,  40.273  cu.yd.  earth  excav.,  1,119  cu.vd. 
borrow,  740  cu.yd.  channel  change,  etc. 
A.   R.    Hirst,    highway   engr. 

la.,  Clinton — July  7  grading,  curbing  and 
paving  27  blocks  in  Sects.,  F-J-K-N-O-P-Q, 
34,800  sq.yd.  pavement.  31,330  lin.ft.  com- 
bmed  curb  and  gutter.  1,000  cu.yd.  excav., 
34.800  sq.yd.  concrete  base,  34."800  sq.yd 
separate  block  base,  etc.,  1  mi.  Paving 
Dist.  2,  9th  St.,  Lyons  St.,  from  Main  St. 
to  north  city  limits,  13,000  .sq.vd.  pave- 
nt1''„„--^""  lin.ft.  curb  and  gutter,  etc.. 
$li5.0nn  and  $51,000  respectively.  Alter- 
n.Tte  bids  on  bitulithic,  Willite,  sheet  as- 
phalt, asphaltic  concrete  and  rein. -con.  E. 
R  Anderson,  410  Weston  Bldg.,  city  engr. 
Noted    March    9    and    23. 

la..  Des  Moines— July  3  by  Auditor  Polk 
Co.,  gradmg  1  mi.  road  south  of  Valley 
Junction.  34.848  cu.yd.  excav,,  also  paving 
nii.l  mewl,  ntal  work  on  7.691  mi.  primary 
i;'i'l  1.  Mlu.st  of  Polk  City.  Federal  Aid 
>  >',i''  '  '^"  12.183  cu.yd.  excav.,  90,246  sq. 
yd.    p;n-.in.nt.  etc. 

Minn,.  Elk  River— July  10.  by  C.  S. 
viTieaton,  Jr..  aud.  Sherburne  Co.,"  grading 
S?'i„^''^^'*'''"S  3  mi.  Job  2205,  State  Rd.  4. 
28,000  cu.yd.  excav..  39.600  cu.yd.  gravel 
surfacing,  portable  culverts.  $25,000  H 
E.  Chard,  Elk  River,  engr. 

Colorado- July  7.  by  State  Hv.  Dept.. 
Denver,  gravel  .surfacing  5.414  m"i.  Moffat 
Highway,  Hayden-Mt.  Harris  Rd.,  incl.,  22  - 
700  cu.yd.  common  earth  and  900  cu.vd. 
rock  excav..  19,800  cu.vd.  borrow  fill  26'> 
cu.yd.  concrete,  15.860  lb.  reinforcing,  J57,- 
898  :  10.5  mi.  Norn-ood-Naturita  Rd.,  State 
Project  7-C.  11,500  cu.yd.  common  and  6,200 
cu.yd.  rock  excav..  76.600  cu.vd  borrow  fill 
IIS  a'^'^J-^'^^  concrete,  32.300  fb.  reinforcing,' 
*b2,918  ;  30  concrete  bridges  and  approaches 
•  i'*'^'"«  Little  Dry  Creek,  State  Project  674, 
J7,931.  L.  D.  Blauvelt.  State  Office  Bldg 
Denver,  engr. 

California— July  10,  by  State  Hv.  Comn., 
bacramento.  grading  and  paving"  16.6  mi. 
road  between  Auburn  and  Colfax,  Placer 
to.,  bituminous  macadam.  A.  B.  Fletcher 
state  hy.  engr. 

California— July  17.  by  State  Hy.  Comn., 
Sacramento,  grading  11.3  mi.  between 
£  o?'S!'  '^^^'^  ^"'J  ^"-  E-  nuarter  of  Sect.  3. 
T  28  N..  R  9  E.,  M.  D.  B.  &  M..  Plumas  and 
Lassen  Counties.  A.  B.  Fletcher,  state 
highway  engr. 

Cal.,  Lodi — July  3,  by  City  Trustees  im- 
proving portion  Sacramento  St..  49.682  soft 
IJ  warrenite  on  2J  asphaltic  concrete,  55,125 
S'^co-  sradmg,  3,110  lin.ft.  concrete  curb, 
3.88,  sq.ft.  concrete  gutter.  L.  F.  Barzel- 
iotti,   Lodi.  engr. 

Cal.,  Oroville— July  5,  by  Supervs.  Butte 
CO.  excavating,  placing  in  storage,  hauling 
and  spreading  14.000  cu.yd.  gravel.  H  H 
Hume,   CO.   surv. 

Cal..  Treka^ — July  3,  by  Supervs.  Siskiyou 
Co.,  constructing  3*  mi.  McCloud-Bartle  Rd. 
xl.  J.  barter,  co.  surv, 

Quebec— July  7,  by  I.  L.  Boulanger 
BIdgs.  Quebec,  graveling  3  mi.  Levis-Ri- 
Sl°"^T,'i'  P'-.hway,  through  Bord  de  L'Eau. 
bt.  Michael  de  Bellechasse  Parish.  M. 
-Neckar,  Dept.  Rds.,  engr 


Quebec  —  July  11,  by  I.  L.  Boulanger, 
deputy  minister  Dept.  Pulj.  Rds.,  Parlia- 
ment Bldg.,  Quebec,  53.332  ft.  Montreal- 
Ottawa  Highway,  macadam,  in  St.  Jeru- 
salem, St.  Hermas,  St.  Scholastique,  St. 
Augustin  and  St.  Eustache  Parishes,  also 
11.687  ft,  JoIiette-L'Assomption  Highway, 
gravel,  in  L'.\ssomption  Parish.  M.  Neckar, 
Dept.  Rds  ,  engr. 

BIDS  RECEIVED 

Mas!<acliu.is«ptts — State  Hy.  Dept.,  Boston, 
opened  bids  June  13,  paving  19,430  ft. 
State  Highway  in  Haverhill  and  Merrimac, 
iVI'^'SSJ!-  /'"°'"  no-n-e  Constr.  Co..  Maiden, 
il89,082,  Hassam  Paving  Co..  17  Federal 
St.,  Worcester,  $194,901,  Powers  Bros.. 
North  Montello  St.,  Brockton  $196:396; 
"jo,-  State  Highway  in  Cummington 
and  Goshen,  bituminous  macadam,  also 
bridges,  from  T.  J.  Quinn,  Providence  R  I. 
|221,951.  Lane  Constr.  Co.,  37  Colony  St.. 
Meriden,  Conn.,  $227,582,  D.  F.  O'Conneli 
&  Sons,  Holyoke.  $228,920;  7,815  ft.  State 
Highway  in  Windsor  and  Cummington, 
bituminous  macadam,  also  bridges,  from 
S''!';i''o??'  Constr.  Co.,  70  Kilby  St.,  Boston, 
IH?-?2^'  ^-  J-  Quinn.  Providence,  R.  1., 
L„„'S"^'  Middlesex  Constr.  Co.,  Medford, 
$1  38,9d4. 

N.  Y..  New  York— W.  J.  Flynn,  acting 
pres.  Bronx  Boro,  oiiened  bids  June  22, 
gradmK  (1)  Mt.  Edon  Ave.,  (2)  Elliott 
,h  ^?fW?"S  •^*  Jerome  Ave.,  sewers  in 
'?L'^^i.'''"'^'°"'n  Rd.,  from  I.  F,  Cavaluzzo, 
1538  Walton  Ave.,  tl)  $32,838,  (2)  $11,211- 
F,°n '^''i!,'"  ^-°?'^-  Co..  (1)  $32,926,  (4)  $13.- 
lil'nc¥-  ^J^^%^^°-  660  East  221st  St.,  (1) 
$34,096;  P.  Castell,  (2)  $12,663;  j.  V. 
Ji^^°1%  .S?"^";-  C"  •  220  East  201st  St.. 
i.'      *l-;°92;     Leonard     Paving     Cot,     233 

Co^'^'oirfi'  ^^^''r^'^P-  J-  Kearns  Contg. 
Co..  2306  Creston  Ave.,  (3)  $151,031  ; 
Astoria  Contg.  Co.,  169  Hunter  Ave.,  Long 
Island  City  (3)  $154,961;  C.  E.  Farrell 
S°",'#-f.'^-A"^l  Pilgrim  Ave.,  (4)  $12,575; 
7;.\\¥fR°"^^'^'  ■^'^'«^'  If^h  St..  Brooklyn, 
(4)    $12,858.      Noted    June    15. 

all^ys^'i-l.^i^o^nTr''  fzf'^f^^^^r  '^IT^'Sf 
?6°rCon?r'  iU  92?'^^  -''2'  <5"  Con?;.'  2'4V, 
-,-1    S?^'^  -**•    i^'    Contr.    249,    (8)    Contr. 

fih^i  K  -f;  '^*  concrete,  (b)  3  in.  vertical 
rr^.,.  ^l'.P^- -c,^""""  Read-Coddington  Eng. 
SrT-q  fo^^^,71'if''  ?-'^-  'la>  ^4.403  (lb) 
MhW??^  f}-^-?\l-^'J  ^^■62'7  '3a)  $4,993 
ici'.n*';??^  It^*  ^I^'-IS^  (^b)  $15,308  (5a) 
$6,140    (Ob)    $8  891    (6a)    $12,404    (6b)    $18,- 

AL  ^IVJM2\  'J.^L  »^'"«     (8a)     $8  837 


(e) 
(c) 


Iq'q^!  .  T^"^*  jy-^5  (11a)  $7,220  (inn 
!?■  >  ^.'.i-^^-  McKmney  Corp..  Gluck  Bldg.. 
Ha)    $4,724    (2a)    $4,990    (3a)    $5  356/4?) 

<2a)^?9.4'9  f9a)  $6,725  (lOa)  $3,673  (11a) 
?i\".s,,5'"^,'"^,??t„  <1>  H.330  (2)  $6,100 
ill   f?\32D    (4)    $16,200    (5)    $9,350    (6)    $19.- 

nf^-  ''''"a-— Opened  bids  June  19.  paving 
i  =  ,.„^SV'^''";,T°)V-  Opal,  W-ater  and  Wood- 
RnnLn  •  i-l,-^'""I'o"  and  Godfrey  Aves., 
Bonsall  and  Hope  Sts..  (3)  Banes  St.,  (4) 
Delaware  Ave..  (5)  22nd  .St..  (6)  grading 
lfnn"f,  i"''  curbing,  and  building  concrete 
Af„Lu^*'"-^?''"'V'^''''v  Bridge,  from  Barber 
»29.828  (2)  $27,203;  Eastern  Paving  Co., 
Colonial  Trust  Bldg.,  (1)  $32,658,  (2)  $31,- 
652,  (5)  $45,676;  United  Paving  Co.  Co- 
lonial Trust  Bldg.,  (3)  $14,863;  A.  J  Hen- 
derson. i2nd  and  Ognotz  Aves.,  (3)  $12.4-^3  ■ 
^N^L^^^M  ^"^^  ■F^'4>''?  Trust  Bldg.,  (3) 
$13,866;  Citroni  &  Mezzola,  703  Soutli 
Broad  St  (4)  $153,904.  (5)  $41,574  ;  J.  Dev- 
lin Jr.,  Real  Estate  Trust  Bldg  (4)  $154  . 
673,  (5)  $42,964  (6)  $11,348  ;T.  Tettman. 
Jr.,  Lincoln  Bldg..  (4)  $160,273;  F.  T 
?,"o'^^"i^-  >e,n«ington  and  Deal  Sts.,  (6) 
th-Q^^  •^- f  A^'^"^''-  1617  Race  St..  (6) 
$lo,965.     Noted  June  15.  - 

.  South  Carolina— State  Hy.  Comn.,  Colum- 
bia, constructing  15.6  mi  Varnville-Yemas- 
?^  ^-V  /i'?™  Morrison  &  Glover.  Augusta. 
Ga.$ol,2i7  ;  constructing  bridgPS  on  above 
road  from  King  Bros.,  Greenwood,  creo- 
soted  timber.  $4,803,  Simons-Mavrant  Co., 
Peoples  Bldg..  Charleston,  concrete  $10,455. 
Noted   June    1.  .,■,-. 

Ohio— Dept.  Highways  and  Pub.  WTvs. 
Columbus,  opened  bids  June  23.  grading 
bridging  and  paving  roads  with  (a)  brick! 
(b)  state  to  furnish  brick,  (c)  asphaltic 
niacadam  oil  (d)  asphaltic  macadam,  lake, 
(e)  tar  macadam,  (f)  plain  concrete  (g) 
Kentucky  rock  asphalt,  (h)  rein. -con'  (i) 
sheet  asphalt,  (ji  asphaltic  macadam'.'  oil, 
sandstone  base,  ik)  tar  macadam,  sand- 
.stone  base  (Ii  asphalt!.-  macadam,  lake, 
sandstone  base,  in  following  counties:  Ash- 
1^"r''q  *^°-  ?'■'''■  '^"  Mansneld-Wooster  Rd„ 
'L\  .^i'-  ^J?"".?;  J-  Mann  &  "Sons,  Marion, 
(a)  |14'.351(b)  $106,000.  Columbiana 
»?;; .  ^'^'^'-  ^'^  Youngstown-Lisbon  Rd,. 
2.324     mi..     T.     W.     Miller     Contg.     Co       3 


South  Side  Savings  Bank  Bldg.,  Youngs- 
town,  (a)  $92,243.  (e)  $78,930;  Morgan 
FtTcoo'^'^^A""'^'  <^'  ?94,286  (c)  $73,622  (d) 
*J?'?22:  G.  B.  Patterson,  Wellsville,  (a) 
$,9,,37i;  R.  H.  Shafer  Co..  Chamber  of 
Commerce  Bldg.,  Columbus,  (c)  $69  825  • 
Tengenthorst  &  McLaughlin,  East  Liver- 
pool, (c)  $73,903  (d)  $73,903;  Jones  Constr 
Co.  Salem,  (e)  $78,092  ;  W.  G.  Owen,  Min- 
l':^l  ?i1,e^''A  (e)  $72,142.  Franklin  Co.. 
Sect.  B  Columbus-Millersburg  Rd  5  528 
mi.,  from  M  C.  Miller,  314  East  Nor't'hwood 
Ave.,  Columbus,  (c)  $173,447  (e)  $14'>019 
(J)  $142,019.  Hamilton  Co.,  Sect.  -B"  cin- 
cinnati-Zanesville  Rd.,  5.221  mi.,  from  En- 
fni  S*'  Constr.  Co.,  Englewood,  (f)  $244,- 
tnw^  ^o""^-  ^™?-  Harrison  Pikee,  Miami- 
\,  S'  Cincinnati,  (f)  $^46,956;  J.  Wroe, 
54  Davies  St.  Dayton,  (f)  $251,407.  Huron 
1  7V7  „^  •  ^  ^  Sandusky-Columbus  Rd., 
1.717  mi.,  from  Wise  Bros,  and  Burman, 
Elmore,  (a)  $50,414  (b)  $35,898  (g)  $36- 
279  (h)  $39,361;  A.  N.  Ricliards  &  Sons. 
Willard.  (g)  $38,928;  Rice  &  Rice  Shelby 
(g)  $41,338  (h)  $40,010;  A.  G?  WiUe  & 
Sons,  Elmore  (a)  $51,641  (h)  $39,990; 
A^  J.  Ba  tes  Norwalk,  (a)  $52,752.  Huron 
V^'.;.  '^'^'-  .,  ^  Barberton-Greenwich  Rd 
(hi  *«'?«■« -'™o-  ^cton  Bros.,  Vaughnsville: 
(h)  $9S,S0o;  Rice  &  Rice,  Shelby,  (h)  $99,- 
025,  A.  J.  Baltes,  Norwalk,  (h).  $99  289 
Huron  Co.,  Sect.  ■■Greenwich"  Barberton- 
Cont!'r'''"^r  R<J',  0.1619  mi.,  from  Dor"s 
Constr.  Co.,  Akron,  (h)  $3,926;  Acton 
Bros.,  Vaughnsville,  (h)  $3  933  A.  J 
MS-ll^^.^.^H^'^'^'K  <h)  $3,941.  Huron  Co 
Sect.  S  Norwalk-Mansfield  Rd.,  2.504  mi., 
from  Rice  &  Rice.  Shelby,  (h  $58,155: 
Acton  Bros.,  Vaughnsville,  (h  $58  155 
Rivlr'Rd*^°o-Q^?'='-  ."Brilliant  South''  Ohio 
Kiver  Rd  0.902  mi.,  from  H.  M.  Bates 
wfi',''?"i'!"''-  ',^*  539,961;  E.  J.  Kan".  461 
ajb  (0)  $31,262.  Jefferson  Co.,  Sect  ■•Bril- 
hant    .South''     Ohio    River    Rd..     0.902     mi 

Kane''''i6'^     w°'"?-'J°',P^'""'=ii'^'«''   f^om  E.  j'. 
Kane,    4  61    West    Indianaola    Ave.     Youngs- 
town    (a)   $16,105  (b)   $U.7SS;  H.M    Balls 
SteubeiUMlle.     (a)     $16,243.       Jefferson     Co 
S;ct "P"    Ohio    River  Rd.,    1.776    mi      from 
H.    M.    Bates,     Steubenville,     (a)      $84,987 
E      J.     Kane      461     West     Indianola     Ave 
Joungstown    (a)    $87,744    (b)    $74,914      Mor- 
gan     Co.,      Sect.      "I"      McConne Isvil  e-New 
Lexington     Rd.,      2.061      mi.,      from     S      W 

\l\-  U\l :  ^^.'l^on  Constr.  Co.,  Newark, 
2^9  fei'  lViiV,°'"1>?'  Columbus,  (c)  $ 
i?  .'e)„  $64,242.  Morrow  Co.,  Sect  "I" 
^eld'°&-^^''T,  Rd.  2.233  mi.,  "from  'kari 
Jfis  -^i  Uncapher  Marion,  (c)  $67,540,  (e) 
in.V  i  4^*  ^?.-*'".9  <k)  $56,103;  H  F. 
Auit    Ac    Son,    Cardmgton      (p)     S7i  oqk     t,i\ 

[f  )'1°6'i,f5'6  '({rfss^iLV^L^'i  IVcL'f 

l^u''s'""?e')  *$''-*o  lll'^V^  ?■  ^^-  Con!e>^  ,?olum: 
ous,  (e)  $.0,363.  Pickaway  Co.,  Sect  "K" 
Cincmnat.-Zanesville    Rd.,    4.7S5    mi      frwn 

$17T2l"6  *n  ?''";V?';  -??"'''  ChillicJlke,  (a^ 
5173.286  (b)  $124,763  (d)  $141515  rhi 
$53,545  (i)  $168,505;  Neff  &  Roder  Cir 
^'"•'"^fc;  $128,566  (e)  $12S.?66?  C.  L 
?v  w-  ??""''",5'  k"^  ?12S.S07  (e)  $128,807  : 
955  ?e)  $1!?'?^''.  ^%-  Chillicothe,  (c)  $-131,: 
S1BS  Qt;^;.  B  ■  ?°,'.,^vH-  Agerter,  Lima,  (i) 
vnil'  rbV  l^^-'f'i?'i'*""S'-  Constr.  Co.,  Cire  e- 
%ille,    (h)    $la5.0ao.      Putnam  Co     Seer    -v 

wi:jfh?r"^T^  ^''•V  2.Vls"^mi.,  from^G.  B. 
W  olther,  Lima,  (g)  $59,419;  R  Stone 
Con.str.     Co.,     Lima,     (g)      $59,971.       Acton 

l^"?^-!  ^x.^^]""/^''"'!-  '=>  $60,575  h)$6S." 
22o  Le^-»s  &  Copeland.  Lima,  (h)  $72  820  ■ 
J-  .E.  Karsch  &  Sons.  Celina.  (h)  $72  915' 
Py'"am  Co..  Sect.  ••O"  Lima-(DUawa  Rd 
/•■\-  I"l;'  ^""oni  .A-cton  Bros..  Vaughn-^ville 
(g)  $12,362  (h)  $14,516;  F.  F  Walton 
Upper  Sandusky,  (g)  $12,664;  G  B  Wo": 
Limk  Th^i'  'r?-*,l-n-"^^  Lewis  &  Copeland, 
Lima,  (h)  $lo.iso.  Putnam  Co..  Sect 
Columbus-Grove"  Lima-Ottawa  Rd.  1  21 
mi.,    from    Acton    Bros.,    Vaughnsville      I'o-i 

|«;fA^'^^ad^-i,i<^'^i 

Plain    City-Dublin     Rd..     constructing    con- 

Note"d  June  15.  •  ^^  -^''""''  ^°''-  «5.S94. 
„„?••, •*'=^r»n-:S.  Porter,  elk.  Summit  Co., 
?'^i  ^t  "t*^  J""^  21,  gi;ading  and  paving 
3.91  mi.  Kent-Darrowville  Rd.  119,  (a) 
bituminous  concrete,  (b)  asphaltic  concrete 
ZTu^^^P'  *  ^^Ifon,  Akron,  (a)  $10o!514 
Ster  ing  Constr.    Co.,   Akron,    (a)    $107  950  ^ 

k,''^'r,?JT-  H^??f  ^,-  S"-  13004'  Wood  ami 
St.,  Cleveland,  (b)   $102,784.     Noted  June  15 

..„**■•  ^'\^V~?^-  P-  Tucker,  dir.  Pub.  Serv.. 
?F.-Jl^S  o^',''^  •'.V"*'  21-  grading,  paving  and 
f9V^^son^^t'''c"n  ""  i.1^  '15  ft.  Fultz  St., 
(2)  1,800  ft  Bellows  St.,  (3)  1.122  ft.  East- 
ern alley  (4)  707  ft.  Fern  wood  Dr.,  with 
(a)  Trinidad  asphalt,  (b)  Texaco  asphalt, 
Ini  ^f^"",?"  asphalt,  from  McAlonan  Bros., 
506    Woodland    .A.ve,.    (1)    $12,825    and    $13.1 
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Streets  and  Roads  (Continued) 
008.  (2)  {4«.398.  (3)  $4,977.  $5,065  and 
$4,351  ;  HoUing-er  &  Davidson.  313  South 
Bway..  (1)  $13,149  and  $13,331,  (3)  $5. 409, 
$5,497  and  $4,610;  E  and  \V.  McShaftrey 
Co.,  Rliodes  Ave..  (1)  $13,759  and  $13,760, 
(2)  $46,734;  Columbus  Asphalt  Paving  Co., 
304  Buckeye  BIdg.,  (2)  $46,437  and  $45,755, 
(4a)  $7,247.  (4b)  $6,924,  (4c)  $6,601;  T. 
E.  McShaftrey  Constr.  Co.,  171  South  Forge 
St..  (4a)  $7,137,  (4b)  $6,428,  (4c)  $6,428. 
Noted  June  15. 

O.,  Columbus — Franklin  Co.  opened  bids 
June  20.  grading-  and  paving  (1)  4.16  mi. 
Babbitt  Rd..  Plain  and  Jefferson  Twps., 
(2)  5.4  3  mi.  W.ilker  Rd..  Norwich  and 
Brown  Twps..  from  T.  D.  Van  Camp,  84-85 
Nims  St..  (1)  $92,070;  M.  C,  Miller.  301 
Clinton  Eldg..  (1)  $93,892.  (2)  $99,756; 
B.  F.  Bolin  Co..  1149  Neil  Ave..  (1)  $94.- 
446,  (2)  $97,666;  E.  D.  Lawrence,  Hilliard.s, 
(2)    $93,447.      Noted   June   8. 

Mich.,  Detroit — Grading.  shaping  and 
paving  alleys  with  one  course  concrete  as 
follows:  (1)  1484,  (2)  1485.  (3)  14S6.  (4) 
1487,  (5)  1488.  (6)  1489,  (7)  1490.  (8) 
1491,  (9)  1492.  (10)  1493.  (11)  1494.  (12) 
1495,  (13)  1496,  (14)  1497,  (15)  1498,  (16) 
1499,  (17)  1500,  (18)  1501,  (19)  1502,  (20) 
1503,  (21)  1504,  from  G.  Nunn,  6409  Srd 
Ave,,  (1)  $3,703.  (3)  $4,013,  (15)  $2,420, 
(18)  $1,926,  (20)  $1,208;  R.  J.  Powelson 
&  Co.,  6445  Iroquois  Ave.,  (1)  $3,432.  (2) 
$4,058,  (4)  $3,174.  (5)  $3,719.  (6)  $3,103. 
(7)  $5,386.  (8)  $2,840.  (9)  $5,206.  (10) 
$2,003.  (11)  $1,835.  (12)  $1,891.  (13)  $5,450, 
(14)  $3,184,  (15)  $2,443,  (16)  $3,438.  (17) 
$4,395.  (19)  $1,692.  (20)  $1,049.  (21) 
$2,795  :  Otis  Cement  Constr.  Co..  806  Ham- 
mond Bldg..  (1)  $3,538.  (2)  $4,109.  (3) 
$4,029.  (4)  $3,237.  (5)  $3,655.  (6)  $3,208, 
(7)  $5,335,  (8)  $2,790,  (9)  $5,142.  (10) 
$1,980,  (11)   $1,805.  (12)   $1,859,  (13)  $5,392, 

(14)  $3,129,  (15)  $2,428.  (16)  $3,378.  (17) 
$4,345,  (18)  $1,931.  (19)  $1,663.  (20)  $1,084, 
(21)  $2,812;  J.  Pnrath.  34  McGraw  Bldg.. 
(2)  $4,126,  (3)  $3,994.  (6)  $3,099.  (18) 
$1,811;  T.  E.  Curric.  20  McOraw  Bldg,.  (7) 
$5,071.  (9)  $4,890.  (13)  $5,126.  (17)  $4,275; 
Mincel  &  Zanni.  Detroit.  (10)  $1,998.  (11) 
$1,850.  (12)  $1,908;  Dept.  Pub.  Wl^s.,  De- 
troit,  (21)   $2,112. 

Mich.,  Detroit — Gra(3ing,  shaping  and 
paving  (1)  Glynn  Court,  (2)  St.  Albertus 
PI.,  (3)  McGregor  PI.,  (4)  Arizona  Ave.. 
(5)  Burlingame  .\ve.,  (6)  Cortland  Ave.,  (7) 
CiCotte  Ave..  (8)  Duncan  Ave.,  (9)  Fair- 
view  Ave..  (10)  Horatio  Ave..  (11)  Lake- 
wood  A  -o.  (12)  Parkwoort  Ave..  (13)  See- 
baldt  Ave.,  (14)  'VVorchester  PI..  (15) 
Tuxedo  Ave..  (16)  Mandalay  St..  (17)  Ot- 
sego Ave.,  (18)  Wanda  Ave.,  (19)  Herb.rt 
St.,  (20)  Davison  Ave.,  from  Willite  Road 
Constr.    Co..    600    Gri.swold    St.,    (1)    $38,126, 

(4)  $13,362,  (5)  $37,589.  (6)  $14,531,  (12) 
$35,480.  (13)  $7,125.  (14)  $22,834.  (15) 
$38,427,  (16)  $19,919,  (17)  $12,800;  Detroit 
Asphalt  Paving  Co.,  20  McGraw  Bldg..  (1) 
$37,369.   (2)   $7,313.    (3)   $5,803.    (4)   $13,235, 

(5)  $36,034.  (6)  $13,942,  (7)  $47,229.  (8) 
$6,994,  (9)  $21,869.  (10)  $18,920.  (11)  $22.- 
372.   (12)   $32,525.   (13)   $6,685,   (14)    $21,656, 

(15)  J36.5I4.  (16)  $18,369,  (17)  $11,978, 
<18)  $33,225.  (19)  $23,019,  (20)  $34,722; 
Cleveland  Trinidad  Paving  Co.,  402  Ham- 
mond Bldg.,  (1)  $36,183.  (2)  $7,583.  (3) 
$6,161,  (5)  $34,924.  (6)  $13,549.  (7)  $52.- 
317,  (8)  $7,439.  (9)  $24,196,  (10)  $21,748. 
(11)  $25,462.  (12)  $36,365.  (13)  $7,596.  (15) 
$35,375,  (16)  $20,350.  (17)  $12,899.  (18) 
$34,515,  (19)  $24  713.  (20)  $36.4"8  ;  G.  R. 
Cooke,  1260  Penobscot  Bldg.,  (4)  $13,087, 
(14)  $21,465.  (18)  $32,367.  (20)  $34,170. 
Noted  Juni.   8. 

Wlnroimin — State  Hy,  Dept.,  Madl.ion. 
opened  bids  .Tune  20,  .surfacing  New 
Aubum-Chetek  Rd..  Project  186.  Barron 
Co.,  9.317  ru.yd.  gravel,  from  .S,  J.  Grove.q  & 
Sons.  Globe  Bldg.  Duluth.  Minn,.  $21,075; 
Fitch  A  Bekka.  Minneapolis,  Minn  ,  $23.2«S  ; 
Kannin  Lumber  Co.,  M<llen,  $26,213.  Noted 
June  1. 

Wl«.,  Monroe — Paving  Adams.  Liberty. 
Payne,  Rarlne  and  Mechanic  Sts..  18.515 
»<l.yd.,  (a)  vltr,  brick  (b)  rein  -con.,  (c) 
asphalt,  concrete  combined  curb  and  gutter, 
from  O'Dea  &  Schafer.  1019  Or<iron  St.. 
Madison,  (n)  $4.35,  (b)  $2.33;  J,  Rasmus- 
sen  &  Sons.  7th  St..  Oshkosh.  (r)  $2,50; 
■Western  Impvt,  Co.,  Racine,  (c)  $3,54.  Noted 
June  1. 

WU..  Rnrlnr — Opened  bids  ,Tune  24,  pav- 
ing (I)  14000  s<|  yd.  Asylum  Ave..  (2) 
8.000  sn  vd  12th  St.,  (3)  7,000  sri.vd.  Car- 
lisle Ave.  (4)  4.000  sr|  yd  Albert  St.,  resur- 
facing (5)  2.000  sq.yd  10th  St  .  (6)  1.000 
wi.yd.  5th  St  ,  (using  present  macnd.Tm 
base),  (a)  brick,  (b)  Trinidad  aopbaH.  (c) 
rein. -con.,  (d)  aspbaltic  conrred  .  fr' ■  T. 
Cape  A  Son.  468  %Vater  St,  (la)  M  ii  i- 
iMl.yd  .  r4a)  $4  30.  (6n)  $3  24;  W'  '  "' 
Impvt  Co.  840  9th  St..  (lb)  %?.  H  "<) 
$2.74.  (Id)  $2.81,  (2d)  $2.81,  (3b)  !^  14. 
(Kd)   $1.84      Noted  June  15. 


Minn.,  St,  Paul — Ramsey  Co,  opened  bids 
June  19,  surfacing  2.52  mi.  Edgerton  St. 
from  Crosley  Rd.  to  Centerville  Rd.  station, 
(1)  cruslied  rock  and  tarvia,  (2)  1  course 
rein. -con..  (3)  asphaltic  concrete  on  con- 
crete, (4)  brick  on  concrete  with  integral 
curb,  from  W.  Devine,  New  Brighton,  (1) 
with  limestone  base.  $45,622,  traprock,  $52,- 
615,  gravel  $45,622.  (2)  gravel  aggregate, 
$69,533,  traprock,  $73,977  ;  Fielding  &  Shep- 
ley,  216  Universitv  Ave.,  (2)  granite  ag- 
gregate, $83,871,  (3)  $78,051.  (4)  gravel 
base.  $110,227  ;  Feyen  Constr.  Co..  277 
Burgess  St.,  (4)  limestone  base,  $110,682. 
Noted  June   1. 

Nebraska — State  Hy.  Dept.,  Lincoln,  Im- 
proving 4  8  projects;  bidders  as  follows; 

(1)  Peterson,  Shirlev  &  Gunther,  W.  O. 
W.  Bldg.,  Omaha,  (2)  Beatty  Constr.  Co,, 
Blair.  (3)  Pickus  Eng.  Co..  Sioux  Citv,  la., 
(4)  Keefe  Constr.  Co.,  Sioux  City,  la.,  (5) 
R.  J.  Hysham.  Route  3.  South  Omaha.  (6) 
Central  Bridge  &  Constr.  Co..  Wahoo.  (1) 
C.  Metz  Constr.  Co.,  Springfield.  (8)  Mon- 
arch Eng.  Co..  Falls  Citv,  (9)  M.  F.  Morri- 
son, Chadron,  (10)  Phelan  &  Shirlev.  W.  O. 
W.  Bldg..  Omaha,  (11)  J.  J.  Thomson,  5619 
James  St.,  Omaha,  (12)  County  Board  of 
Butler  Co.,  David  City.  (13)  Allied  Con- 
tractors, 403  Bee  Bldg.,  Omaha,  (14)  H.  A. 
Moseman,  Lyon.s.  (15)  C.  F.  Perry.  Osh- 
kosh. (16)  C.  J.  Rodman.  Ogallala,  (17) 
Cook-O'Brien.  Railway  Exch.  Bldg.,  Kansas 
City.  Mo.,  (18)  Countv  Board  of  Morrill 
Co..  Bridgeport.  (19)  Huston  &  Gillam, 
Kearney.  (20)  C.  T.  A\nielan.  North  Platte, 
(21)  S.  M.  Aldridge,  Auburn,  (22)  Pioneer 
Constr.  Co.,  Railway  Exch.  Bldg.,  Kansas 
City,  Mo,,  (23)  National  Constr.  Co..  511 
Federal  Bldg.,  Omaha,  (24)  Lameraux 
Bros.,  416  Arthur  Bldg.,  Omaha.  (25) 
Schlueter  Bros.,  Fremont.  (26)  Lincoln  Co., 
Board,  North  Platte,  (2'!)  M,  Day  Co..  310 
Little  Bldg..  Lincoln.  (28)  E.  Euler.  Troy, 
Kan..  (29)  County  Board  of  York  Co..  York, 
(30)  Western  Bridge  Co.,  748  Bee  Bldg., 
Omaha.  (31)  Norfolk  Bridge  Co..  Norfolk, 
(32)  B.  B.  Gano.  Elwood.  (33)  C.  L.  Rogers, 
Franklin,  (34)  F.  L.  Smith,  Winner,  S.  D., 
(35)  Cheyenne  Co.  Board,  Sidney.  (36)  J. 
W.  McGeer.  1722  M  St.,  Lincoln.  (37)  F.  C. 
Krottcr.  Palisade,  (38)  Amer.  Paving  Co, 
411  Finance  Bldg.,  Omaha.  (39)  Bid  Four 
Constr.   Co.,  Loup  City. 

Project  191,  Haigler-Sanborn  Rd..  Dundv 
Co.,   (1)   $15,030;  excav.  43,000  cu.vd.,  $0.29. 

Project  49  A,  Oakland-South  Sioux  City 
Rd..  Dakota  Co.,  (2)  $7,953,  (3)  $8.5S4,  (4) 
$9,398;  concrete  pavement.  1.930  sq.Vd.,  (2) 
$3.70,    (3)    $3.79,    (4)    $4.33. 

Project  49  K,  Oakland-South  Sioux  City 
Rd.,  Dakota  Co.,  (1)  $12,940.  (5)  $3,690; 
excav.,  10,250  cu.yd..  (1)  $0.21,  (5)  $0.36; 
gravel    surfacing    22.4  0!)    sq.vd.,    (1)     $0.36. 

Project  107  C,  Greenwood-Chalco  Rd., 
Sarpy  Co.,  (6)  $4,567.  (7)  $5,015,  (8) 
$6,018;  concrete  pavement  1,543  sq.yd..  (6) 
$2.96,    (7)   $3.25.    (8)   $3.90. 

Project   102   B.  Smiley  Canvon.   Sioux  Co.. 

(I)  $9,083.  (9)  $9,298.  (10)  $10,230;  excav. 
24.288  cu.yd.,  (1)  $0.29,  (9)  $0.2975,  (10) 
$0.31. 

Project  91  B,  road  from  Douglas  Co.  line 
to  Ft.  Calhoun,  Washington  Co.,  (1)  $7  654 
(10)   $8,0111;  excav.  24,206  cu.yd.,  (1)  $0.31. 

(10)  $0.32. 

Project  55  B,  Dorchester-Falrmount  Rd., 
Saline  Co..  (10)  $9,933.  (11)  $10,027,  (1) 
$10,186;    excav.    29.240   cu.yd.,    (10)    $0,235. 

(II)  $0.24,    (1)    $0  245. 

Project  49  D,  Oakland-South  Sioux  City 
Rd.,  Hurt  Co,,  (10)  $13,247,  (14)  $13,370, 
(1)  $13,665;  excav.,  51.740  cu.yd..  (10) 
$0,235,    (14)    $0,237.    (1)    $0.24. 

Project  29,  Osc.ola -David  City  Rd.,  But- 
ler Co,,  (1)  $22,928.  (12)  $23, 396.  (13) 
$27,139;  gravel  surfacing  46,791  sq.yd.,  (1) 
$".49.    (12)    $0.60,   (13)   $0.58. 

Project  98  C.  Crete-Wllber-Dorchester 
Rd..  Saline  Co.,  (11)  $6,500.  (in)  $6,680,  (1) 
$7,287;  excav.  21.000  cu.yd.  (11)  $0.24,  (10) 
$0,235.   (1)   $0.26. 

Project  185  A,  Oeneva-Mllllgan  Rd..  Fill- 
more and  Saline  Counties.  (II)  $15.5S0  (10) 
$15,898.    (I)    $16,397;    excav.    53.200   cu.yd.. 

(11)  $0  23,    (10)    $0  is.    (1)    $0.24. 
Project    192    A.    T..tithersMIIe-OBhkosh    Rd.. 

Garden  Co,  (1)  $8,589.  (15)  $9,185,  (16) 
$10,322;  lopsfill  surfacing  6.889  cu.yd..  (1) 
$0.24,  (15)   $0  2S.  (16)   $0.25 

Project  180,  Columbus  east.  Platte  Co., 
(1)  $28,734:  excav.  48,200  cu.yd..  $0.35. 
gravel  surface  18.821  sq  vd  ,  $0  4B. 

Project  116  A.  Jolinson-Auhurn  Rd.. 
Nemaha  Co,  (1)  $18,118.  (10)  $18,737.  (17) 
$19,156;  excav.  41.300  cu  yd..  (1)  $0  265. 
(10)    JO. 28.    (17)    $0,325 

Projret  79  A.  Rnvard-nroadwftter  Rd.. 
Morrill  Co..  (18)  $34,253.  (19)  $42,273  (1) 
$59,499;  clay  ^iirf-nrlng  10.640  cti.vd,.  (18) 
$0  20.  (19)  $0  25.  (I)  $0  30;  gravel  130.862 
sq  vd  .    (18)    $0  20.    (19)    $0.22,    (I)    $0  32, 

Project  133  A.  Nebraska  Cltv-Llncoln  Rd 
Otoe    Co.,     (1)    $33,126,     (20)    $33,494      (21) 
135.163:   ejicav.,    126,600   cu.yd,,    (1)    $0,248. 
(20)    $0.$B,    (2n    $0  24». 


Project  76  A,  AUiance-Chadron  Rd., 
Dawes  Co.,  (22)  $1,065.  (9)  $1,302;  concrete 
pavement  236.67  cu.yd.,  (22)  $4.50.  (9) 
$5.50. 

Project  164  B.  Hebron-Nelson  Rd., 
Nuckolls  Co.,  (10)  $13,555,  (11)  $13,673,  (1) 
$14,406;  excav,  50,570  cu.yd.,  (10)  $0,235, 
(11)    $0.24,    (1)    $0.25. 

Project  108,  Hay  Springs-Merriman  Rd., 
Sheridan  Co.,  (1)  $48,444,  (23)  $49,127, 
(24)  $49,976;  e.xcav..  164,397  cu.yd.,  (1) 
$0.28.    (23)    $0,285,    (24)    $0,29. 

Project  70  A,  Stanton-Wisner- Wayne 
Rd.,  Stanton  Co.,  (1)  $23,294,  (11)  $23,623, 
(10)  $24,411;  excav.  97.734  cu.yd.,  (1) 
$0,235,   (11)  $0.24,   (10)   $0,245. 

Project  70  B,  Stanton-Wisner-Wavne  Rd., 
Wayne  Co.,  (1)  $29,585,  (14)  $30,136.  (11) 
$31,842;  excav.  124.900  cu.yd.,  (1)  $0.22. 
(14)   $0,224,   (11)   $0.24. 

Project  88  C.  Oakland-Crowell  Rd.,  Cum- 
mg  Co..  (5)  $5,960  (not  complete),  (10) 
$6,830  (not  complete),  (1)  $7,980;  excav. 
18.000    cu.yd.,     (5)     $0.32,     (10)     $0.36,     (1) 

Projqfct  172,  West  Poiir -Wigner  Rd.. 
Cuming  Co.,  (1)  101.836.  (13)  $102,558  (no 
excav.  or  grader),  (25)  $162,285;  excav., 
15,300  cu.yd.,  (1)  $0.29,  (25)  $0.30;  gravel 
surfacing  156.651  sq.yd.,  (1)  SO. 59.  (13) 
$0.65,    (25)    $0,975. 

Project  170.  North  Platte  east,  Lincoln 
Co.,  (19)  $81,008.  (13)  $119,583,  (26)  $121,- 
625;  excav.,  18.500  cu.yd.,  (19)  $0.25,  (13) 
$0.29,  (26)  $0.30;  4  in.  gravel  280,711  sq.vd., 

(19)  $0.21.  (13)  $0.30.  (26)  $0,305;  3  "  in. 
gravel  21,627  sq.yd.,   (19)    $0.21,    (13)   $0.23, 

(26)  $0.24  ;  2  in.  gravel  6.333  sq.yd.,  (19) 
$0.17,    (13)   $0.20,    (26)    $0.20. 

Project  168  A,  Stuart-Bassett  Rd.,  Holt 
Co..  (20)  $11,355.  (1)  $14,034.  (27)  $21,393; 
excav.  45,210  cu.yd.,    (20)    $0.25.    (1)   $0,245. 

(27)  $0.27  ;  gravel  surfacing  8,790  cu.yd., 
(1)    $11,311.    (27)    $1. 

Project  116  B.  Ogallala-Belmar  Rd., 
Keith  Co..  (1)  $24,286,  (16)  $24,579,  (28) 
$51,128;  excav.  46.894  cu.vd.,  (1)  $0.31, 
(16)  $0.32.  (28)  $0.35;  topsoil  surfacing 
12,846    cu.yd.,     (1)    $0.30,    (16)    $0.30,    (28) 

Project  143  B,  Fairmount-t^.'iceola  Rd.. 
York  Co.,  (1)  $51,715.  (29)  $57,124,  (13) 
$57,730;  gravel  surfacing  108.184  sq.yd..  (1) 
$0.45.    (29)    $0.50.    (13)    $0.50. 

Project  139  B.  Norfolk-Ewing  Rd.,  Madi- 
son Co..  (30)  $13,875,  (31)  $14,927,  (3) 
$18,525;  excav.  2,088  cu.yd.,  (30)  $0.30,  (31) 
$0.30.    (3)    $0.50.  .-     ■  V      '  «         •  K      > 

Project  181.  Ravenna  Sweetwater  Rd.. 
Buffalo  Co,.  (24)  $13,763.  (20)  $13,845,  (1) 
$15,195;   excav.,   52.500    cu.yd.,    (24)    $0,245. 

(20)  $0.25,   (1)   $0.26. 

Project  137  A.  Springvlew-Bassett  Rd., 
Rock  Co.,  (10)  $6,625.  (1)  $9,496;  excav. 
19.900  cu.yd..    (10)    $ii.32,    (1)    $o  29. 

Project  184.  Elwood-Stockville  Rd., 
Gosper  Co.,  (1)  $27,657,  (24)  $29,811,  (32) 
$29,968;  excav.  92,543  cu.yd.,  (1)  $0.27,  (24) 
$0,275,   (32)   $0.31. 

Project  186.  KImball-Bushnell  Rd..  Kim- 
ball Co.,  (20)  $18,877,  (1)  $21,702,  (33) 
$23,812;  excav.  70.000  cu.yd.,  (20)  $0.26, 
(1)   $0.25,    (33)   $0.28. 

_  Project  139  E,  Norfolk-E\vlng  Rd..  Holt 
Co..  (10)  $11,842.  (1)  $13,694;  excav.  34.- 
090  cu.yd..    (10)    $0  34.    (1)    $0.26. 

Project  188  A.  Arnold-Merna  Rd..  Custer 
Co..  (20)  $34,394.  (10)  $35,268.  (1)  $35.- 
887:  excav.  123.713  cu.yd.,  (20)  $0.26.  (10) 
$0,265.   (1)   $0.27.  ' 

Project  130  B.  SIdney-Dalton  R<1..  Chey- 
enne  Co.,  (1)  $27,761.  (35)  $29,472.  (34) 
$58,228;    excav.    118.200    cu.yd..     (1)     $0.18. 

(36)  $0.18.    (34)    $0,39. 

Project  168  B,  Stuart-Bas.sett  Rd..  Rock 
Co..  (10)  $33,336.  (1)  $55.6(16.  (27)  $86.- 
817;  excav.  126.388  cu.yd..  (10)  $0.25.  (1) 
$0,246,    (27)    $0.27. 

Project  139  F.  Norfolk-EwIng  Rd.,  Ante- 
lopo  Co.  (10)  $13,830.  (1)  $19,114;  excav. 
32.000  cu.yd.,   (10)    $0  315,   (1)    $0.29. 

Projeert  189.  Florence  Heights.  Douglas 
Co..  (1)  17.875.  (23)  $8,116.  (10)  $8,890; 
excav.  25.557  cu.yd.  (1)  $0,24.  (23)  $0249. 
(10)    $0.26. 

Project  175  B.  Benn.tt-Adams  Rd..  Lan- 
caster Co..  (1)  $41,642.  (10)  $42,431,  (36) 
$44,703;  excav,  136,390  cu.yd.,  (1)  $0,226. 
(10)    $0246,    (36)    $11.23. 

Project  176.  Curtls-Mavwood  Rd., 
Frontier  Co..  (10)  $21,144,  (37)  $22,606,  (1) 
$23,438;    excnv,    83.700   cu  yd.,    (10)    $0,246. 

(37)  $0  26.    (1)    $0.26. 

Project  187,  Klk  City  Rd..  Douglng  Co., 
(10)  $40,486.  (1)  $43,366:  excnv.  141.600 
cu.yd.    (10)    $0.24.    (I)   $0.26. 

Project  183,  Gretna-Elk  Citv,  Douglas 
Co.,  (I)  $36,800.  r20)  $36,668,  (23)  $37,602; 
excav  125.800  cu.yd,  (1)  $0.24.  (20)  $0.25. 
(23)    $0,249 

Project  20,  In  Lincoln.  Douglas  Co..  excav. 
2.832  cu.yd,.  (13)  $0.32.  (38)  $0.34,  (23) 
$0.40;  brirk  pavement  64.476  sq.yd.  (13) 
$3.43.  (38)  13  44.  (23)  $3  90.  total  bri.-k 
pavement.  (13)  $188,971.  (38)  $189,493, 
(2J)  $214,775;  bitullfbic  pavement  64,475 
nq.yd      f13)    $3  05.    (23)    $3,176.   total    (18) 
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$168,156.   CJ3)  $175,01)3  ;  sheet  asphalt  pave- 
ment 54.475   t-Q.yd,.    (23)    $3,  total  $165,477; 
bituminous  concrete  pavement  54,475  sq.yd., 

(23)  $2.98.  total  $164,382;  concrete  pave- 
ment 54.475  sq.yd..  (13)  $2.57,  (23)  $2.92, 
(38)  $2.57,  total  (13)  $141,869,  (23)  $161,- 
e95,    (38)    $141,839. 

Project  195  A,  Litchfield-Hazard  Rd., 
Sherman    Co.,     (10)     $14,200.     (1)     $15,939, 

(24)  $15,985;  excav.  48,000  cu.yd.,  (10) 
$0.28,    (1)    $0.29,   (24)   $0,275. 

Project  182,  Harvard-Eldorado  Rd.,  Clay 
Co.,  (10)  $28,297,  (1)  $31,612;  excav.  85,- 
360   cu.yd.,    (10)    $0.32,    (1)    $0.36. 

Project  196,  Minden-Newark  Rd.,  Kearney 
Co.,  (13)  $21,225,  (1)  $22,457,  (19)  $23,011; 
excav.  25,000  cu.yd..  (1)  $0,245,  (19)  $0.25; 
gravel  surfacing  29,422  sq.yd.,  (13)  $0.47, 
(1)   $0.36,   (19)   $0,38. 

Project  37,  Rockville-Loup  City  Rd.,  Sher- 
man Co.,  (39)  $11,038,  (1)  $1-6,048;  excav. 
8,900   cu,yd.,    (39)    $0.17,    (1)    $0.29. 

Project  164  A,  Hebron-Xelson  Rd.,  Thayer 
Co.,  (10)  $12,958,  (17)  $13,158,  (1)  $13,- 
278:  excav.  40,000  cu.yd.,  (10)  $0,315,  (}') 
$0.32,    (1)   $0.32.     Noted  Jlay  25. 

Neb..  Lincoln — Improving  35th  St.  from 
O  to  X  Sts.,  and  X  and  W  Sts.  from  33rd 
to  35th  Sts  ,  from  Abel  Constr.  Co.,  Terminal 
Eldg.,  asphaltic  concrete  $2.31,  concrete 
$2.15,  curb  $0.50,  etc.,  total  $38,806;  Coch- 
rane Constr.  Co.,  1st  Natl.  Bank  Bldg.. 
asphaltic  concrete  $2.36.  concrete  $2.15, 
curb,    $0.50,   etc.,   total   $39,443. 

Tex.,  neoatur — Wise  Co.  grading  and 
surfacing  20.7  mi.  State  Highway  2  from 
here  to  Montague  Co.  line.  incl.  1.840  cu.yd. 
concrete.  140,989  lb.  reinforcing  and  49,700 
lb.  structural  steel,  14,420  cu.yd.  clay,  from 
Mitchell  Constr.  Co..  and  Everheart  Bros., 
Cleburne  and  Mathis.  Tex.,  $58,882;  Harris 
&  Powell,  Marlin,  $67,631  ;  F.  P.  McEl- 
■wrath,  Corsicana,  $71,146.     Noted  June  8. 

Tex.,  Paris — Lamar  Co.  surfacing  (1) 
4  mi.  State  Highway  19,  Federal  Aid 
Project  296,  incl.,  37,397.78  sq.yd.  concrete, 
280  cu.yd.  concrete  base.  47,827  cu.yd.  wire 
mesh  reinforcing,  paving  (2)  6  mi.  State 
Highway  5.  incl.,  56,320  sq.yd.  concrete, 
from  F.  P.  McElwrath,  Corsicana,  (1)  $89,- 
246,  (2)  $137,984:  J.  C.  Field  Co.,  Denison, 
(1)  $93  877,  (2)  $143,616  :McCollum  Constr. 
Co.  1507  F  &  M  Bldg.,  Ft.  Worth,  (1) 
$102,304,  (2)  $155,443.  Noted  June  8. 
CONTK.VCTS  .\ WARDED 
N.  H.,  Newport — State  Hy.  Dept.,  Con- 
cord, paving  1-4  6  mi.  State  Highway, 
bituminous  macadam  on  stone,  to  R.  E. 
Bull.  148  Boutelle  St.,  Fitchburg,  Mass., 
$81,704.  „ 

Massachusetts — State  Hy.  Dept.,  Boston, 
paving  18.950  ft.  State  Highway,  in  "tt'ind- 
sor  and  Dalton,  bituminous  macadam,  to 
Lane  Constr.  Co..  37  Colony  St.,  Meriden, 
Conn.,  $161,958;  13.700  ft,  in  Lee,  rein. -con,, 
to  C.  E.  Home,  Milford,  $143,139  ;  5,580  ft. 
in  Middleton,  bituminous  macadam,  to  J.  E. 
Watkins,  1  Fern  Ave.,  Amesbury.  $29,397. 
Conn..  New  Haven — Paving  Bassett,  Per- 
kins and  Arch  Sts.,  about  11,500  sq.yd. 
asphalt,  to  D.  V.  Frione  &  Co.,  105  'tt'ard 
St.,  $28,266.  .      , 

N.  y..  Brooklyn — Dept.  Parks,  Municipal 
Bldg.,  New  York,  improving  South  Lake 
Dr.,  Prospect  Park,  here,  to  Cleveland 
Trinidad  Paving  Co.,  Flushing,  $54,879. 
Noted  June   22. 

N.  Y.,  Brooklyn — E.  Riegelmann,  noro 
pres.,  Boro  Hall,  paving  Bristol  and  East 
8th  Sts.,  to  Borough  Asphalt  Co.,  1301 
Metropolitan  Ave..  $7,398  and  $6,791  re- 
spectively; grading,  curbing,  etc.,  Schenec- 
tady Ave.,  to  F.  Donavan  Sons  Trucking  & 
Coritg.  Co..  614  Union  St..  $6,606;  Union  St., 
to  T,  B.  Scott,  $3,180  :  80th  St.,  to  G.  M. 
Mandatto,  129  29th  St.,  $3,626;  curbing, 
etc..  Coney  Island  Ave.,  to  Soviero  &  Brit- 
ton,  10111  114th  St..  Richmond  Hill,  $81.- 
437  ;  resurfacing  Canarsie  Lane,  to  C. 
Gallagher,  745  Dean  St..  $16,985  ;  Gravesend 
Neck  Rd.,  to  Murphy  Bros.,  262  Bay  43rd 
St.,  $16,446;  Ave.  U,  to  J.  J.  Guinan  Contg. 
Co.,  2314  Gravesend  Ave.,  $64,146.  Noted 
June  15  and  22. 

N.  Y..  Brooklyn — E.  Riegelmann.  boro 
pres.,  Boro  Hall,  paving  Dupont  St..  to 
T\'elsh  Bros.  Contg.  Co.,  32  Queens  St..  Long 
Island  City.  $11,210;  East  14th  St.,  and  re- 
surfacing Sheepshead  Bay  Rd.,  Neptune, 
Ocean  and  Voorhies  Aves.,  to  C.  Gallagher, 
745  Dean  St.,  $12,465,  $11,905,  $35,462,  $51,- 
298  and  $16,555  respectively;  pa\'lng  Ken- 
more  PI.  from  Ave.  L  to  Ave.  M  and  paving 
and  curbing  Kenmore  PI.  from  Ave.  I  to 
Ave.  L,  to  Borough  Asphalt  Paving  Co., 
1301  Metropolitan  Ave..  $7,735  and  $28,179 
respectively :  paving  New  York  Ave.  and 
Ave.  R.  to  Cleveland  Trinidad  Paving  Co., 
Flushing.  $4,888  and  $10,789  respectively; 
59th  and  61st  Sts.  from  17th  to  18th  Aves., 
4Gth,  70th  and  81st  Sts.,  to  Uvalde  Asphalt 
Paving  Co.,  1  Bway.,  New  York.  $15,923. 
$9,137,  $7,619  and  $14,132  respectively; 
grading,  curbing  and  laying  sidewalks  on 
Kenmore  PI.  from  Ave.  L  to  AVe.  M,  to  G. 


Mandatto,     139     29th     St.,     $3,073.       Noted 
June  8. 

N.  Y.,  Buffalo — To  Rock  Asphalt  & 
Constr.  Co.,  Morgan  Bldg.,  repaying  Main 
St.  from  Hertel  Ave.  to  old  city  line,  $111,- 
489,  paving  Parkridge  Ave.,  $26,794,  Colla- 
ton  St.,  $6,014,  Fuller  St..  $16,826,  all  speci- 
fication B  standard  asphalt  on  concrete  ;  to 
H.  P.  Burgard  Co.,  1968  Fillmore  Ave.,  El- 
licott  St„  $35,300,  specification  B  standard 
asphalt  and  block  stone  on  Portland  cement, 
Thatcher  Ave.,  $20,900,  Midway  Ave.  $13,- 
600  and  Northland  Ave..  $20,350.  all  specifi- 
cation B  standard  asphalt  on  concrete  ;  to 
Erie  Contg.  Co.,  Morgan  Bldg.,  Athol  St., 
$9,572,  Salem  St.,  $9,533,  both  specification 
B  brick  on  concrete ;  to  B.  F.  Spire,  24 
Colonial  Circle,  Jackson  St.,  $5,850,  specifi- 
cation B  brick  on  concrete.     Noted  May  18. 

N.  Y.,  Jamestown — Bd.  Estimate  c&  Re- 
view will  pave  Arnold,  Thayer,  Lafayette 
and  Crossman  Sts,,  vitr.  brick  on  concrete, 
by  day  labor  under  supervision  of  L.  Berg- 
man, city  engr.  and  superintendent  Pub. 
Wks.      $25,000. 

X.  Y.,  Jamestown — Bd.  Estimate  &  Re- 
view will  concrete  curb  and  gutter  750  ft. 
King  St.,  $1,500,  585  ft.  Fairview  Ave., 
$585,  1,370  ft.  Ivy  St.,  $1,233  ;  pave  2  short 
streets,  with  Hillside  brick  on  5  in.  concrete, 
$9,000  ;  2,334  ft.  12-18  in.  storm  sewers  in 
Lind  alley,  Cedar  and  Fluvanna  Aves., 
King,  English  and  Tower  Sts.  $6,650  ;  263 
ft.  8  in,  sanitary  sewer  in  Jefferson  St., 
$700  :  450  ft.  extension  of  concrete  culvert 
in  11th  St.,  $5,000.  Work  will  be  done  by 
day  labor  under  supervision  of  L.  Bergman, 
city  engr. 

N.  Y.,  New  York — J.  Miller,  pres.  Man- 
hattan Boro,  Municipal  Bldg..  repaying  Am- 
sterdam Ave.,  West  139th  and  West  147th 
Sts.,  to  Asphalt  Constr.  Co.,  208  Bway., 
$27,812,  $13,349  and  $9,219  respectively; 
114th  St.,  to  Interboro  Asphalt  Co.,  Creston 
Ave.,   $9,882.     Noted  June  15. 

N.  Y.,  Niagara  Falls — Paving  11th  St. 
and  Highland  Ave.  (a)  outside  of  tracks, 
(b)  inside  of  tracks  and  2  ft.  outside,  as- 
phalt, to  Read-Coddington  Eng.  Co.,  238 
Portage  Rd.,  (a)  $83,797  ;  J.  F.  McKinney 
Corp..   Gluck   Bldg.,    (b)    $11,000. 

N.  Y.,  Kocliester"— Bd.  Contract  &  Supply, 
to  J.  Frederich,  Inc.,  Rochester,  paving 
East  Main  St..  $75,104,  Barons  St..  $10,553, 
Henrv  St.,  $11,356,  all  asphalt  ;  to  T. 
Holahan,  164  Lewis  St.,  Barrington  St., 
$7,980,  asphalt;  to  Whitmore,  Rauber  & 
Vicinus,  279  South  Ave.,  Cleveland.  St., 
$8,009,  asphalt ;  to  W.  J.  Bender  Cement 
Walks,  Inc.,  Rochester,  cement  walks  on 
Santee   St.,   $394. 

N.  T.,  Scotia — Village  Bd.  Trustees,  con- 
crete curbing  and  paving  1st  St.,  to  W,  H. 
Brown.  434  State  St.,  Schenectady,  $lv,699. 
Noted  May   18. 

N.  J..  Belvidere — Warren  Co.,  construct- 
ing State  Highway  Route  9.  Sect.  9  from 
Phillipsburg  to  Still  Valley,  to  Crilly  &  Can- 
non Constr.  Co..  4  Union  Sq.,  Phillipsburg, 
$110,345,  S9.187o  of  engrs.  est.  Noted 
June  8. 

N.  J..  Mt.  Holly — Burlington  Co.  improv- 
ing Bridgeboro-Riverside  Rd.,  concrete,  to 
Union  Paving  Co.,  30th  and  Market  Sts.. 
Phila.,    $77,759.      Noted    June    8. 

N.  J..  Morristown  —  Morris  Co.  recon- 
structing 21.114  sq.yd.  Speedwell  Ave.  from 
here  to  Morris  Plains,  "concrete,  to  J.  S. 
Geigers  Sons,  83  Hartford  St.,  Newark, 
$144,585.      Noted   June   1. 

N.  J.,  Trenton — Mercer  Co.  constructing 
State  Highway  Route  1,  Sect.  6,  Green- 
wood Ave.,  to  Rees-Tavlor  Co.,  Mechanics 
Bldg.,  $95,347.     Noted  June  1. 

Pa.,  Fhila. — To  Barber  Asphalt  Paving 
Co..  Land  Title  Bldg.,  paving  Lawrence  and 
Anderson  Sts.,  $26,435,  Price,  Lauden,  Del- 
phine  and  B  Sts..  $26,276,  Chew  and  16th 
Sts,,  $24,959,  Garnet  St.,  $13,875  ;  Eastern 
Paving  Co.,  Colonial  Trust  Bldg.,  Highland 
Ave.,  Clearfield,  49  th  and  Helen  Sts.,  $15,- 
974.      Noted   June    8. 

W.  Va..  Berkeley  Springs — Comrs.  Mor- 
gan Co.  constructing  Paw  Paw-Great 
Cacapon  Rd.,  Cacapnn  Dist.,  to  W.  J.  and 
J.  T.  Gephart.  Linden.  Williamsport,  Pa., 
$68,015.      Nnt.d    Jlav   11. 

North  Carolina — State  Hy.  Comn.,  Ra- 
leigh, grading  and  paving  6.65  mi.  Project 
630  13,  Gaston  Co.,  2  in.  bitulithic  on  5  in. 
concrete,  to  W.  F.  McCanless,  Charlotte, 
$179,241. 

N.  C.  Elkin — For  35,000  to  40,000  yd. 
concrete  to  Campbell  Constr.  Co.,  Columbus, 
Ga.,  $2,525  per  yd.     Noted  April  27. 

S.  C,  Charleston — State  Hy.  Dept, 
Charleston,  constructing  5.3  mi.  bard  sur- 
faced road.  Charleston  Co.,  to  J.  M.  Gre- 
gory &  Co.,  Newton,  N.  C,  $158,283.  Noted 
May  11. 

Ga..  Atlanta  —  To  Jamison-Hallowell, 
Chandler  Bldg.,  paving  750  sq.yd.  Irene  St., 
6  in.  vibrated  slag  $2.30,  Dixie  Ave.  from 
■Waddell  St.  to  Druid  Circle,  vibrated  stone 
$2.34 :  to  Nichols  Contg.  Co..  Trust  Co. 
Georgia  Bldg,,  1,565  sq.yd.  Virginia  Circle, 


concrete.  $2.12.  930  sq.yd.  De  Leon  St.,  con- 
crete, $2.12.  2.70O  sq.yd.  Clemont  Dr.,  con- 
crete, $2.12,  1,380  sq.vd.  Greencove  St.,  con- 
crete $2.12  ;  to  T.  D.  Meador.  Jr.,  Glenn 
St.  from  Washington  to  Pryor  Sts..  6  in. 
vibrated  $2,34,  Clifton  Ave.  from  McLendon 
to  Ponce  De  Leon  Aves.,  6  in.  vibrated 
$2.22,  3,250  sq.yd.  Euclid  Ave.,  6  in.  vi- 
brated   $2.27.      Noted   June    1. 

Ga..  Thoniaston — Upson  Co.  paving  9  mi. 
Sect.  C.  from  here  to  Tabler  Bridge  to 
Nichols  Constr.  Co.,  Trust  Co..  Georgia 
Bldg..  Atlanta.  $55,212  ;  19  mi.  various 
roads,  to  Brooks  Callaway  Co.,  Forsvth 
Bldg,,  Atlanta,  $23,935  :  bridge,  to  Stanley 
Ringer.  La  Fayette,  Ala.,  $23,364. 

Ga-.  Thomasville  —  Paving  various 
streets  and  sidewalks.  12,510  sq.yd.  asphalt, 
3.732  lin.ft.  curbing,  3,732  lin.ft.  gutter,  1,810 
sq.yd,  sidewalk.,  to  Adams,  Evans  Co..  At- 
lanta Bank  Bldg.,  Jacksonville,  Fla.. 
$39,442. 

Fla.,  Tavar^s — Lakee  Co.  clearing,  grading 
and  sand-clay  surfacing  lOJ  mi.  road  from 
Clermont  to  Polk  Co.  line,  also  constructing 
155  ft.  creosoted  timber  bridge  over  Palat- 
lakaha  River,  to  Bryson  Live  Stock  Co., 
Box  929,  Jacksonville,  $40,799  and  $3,750 
respectively. 

Ohio — Dept.  Highways  and  Pub.  Wks., 
Columbus,  grading,  bridging  and  paving 
roads  in  following  counties:  Allen  Co., 
Sect.  "I"  Lima-Wapakoneta  Rd.,  3.929  mi., 
to  E.  J.  Heill,  410  South  Jameson  St.,  Lima, 
brick,  $135,745  ;  Brown  Co.,  Sect.  "Ham- 
mersville"  Cincinnati-West  Union  Rd.. 
0637  mi.,  to  J.  E.  Barbro,  Withimsville,  tar 
macadam,  $13,285  ;  Brown  Co.,  Sect.  "P-l" 
Cincinnati-West  Union  Rd.,  3.072  mi., 
waterbound  macadam,  to  E.  J.  Barbro, 
Withimsville,  $62,688 ;  Mahoning  Co..  Sect. 
"W"  Akron-Youngstown  Rd.,  0.457  mi., 
brick,  to  R.  C.  Miller,  Youngstown.  $13,861. 
Noted  June  15. 

Ohio  —  Dept.  Highways  and  Pub.  Wks. 
Columbus,  grading,  bridging  and  paving 
roads  in  following  counties:  Allen  Co., 
Sect.  ■■L-3"  Lima-Sandusky  Rd..  3.119  mi, 
to  L.  L.  Clymer.  Bluffton.  brick,  $104. 4»3; 
Ashtabula  Co..  Sect.  "I"  and  "H"  Youngs- 
town-Conneaut  Rd..  6.992  mi.,  tar  macadam, 
to  E.  J.  Inman.  Ashtabula.  $154,852  :  Darke 
Co.,  Sect.  "E"  Daytoji-Greenville  Rd., 
4.491  mi.,  rein-con.,  to  E.  and  G.  Alexander, 
North  Star.  $121,388;  Hancock  Co.,  Sects. 
"A-2".  "B-l"  and  "E-2"  Ottawa-Findlay 
Rd.,  3.07  mi.,  rein. -con.,  to  Pettibone  & 
Graves.  Lakeside.  $78,200  :  Trumbull  Co, 
Sect.  "A-3"  Canfield-Niles  Rd..  0.26  mi., 
brick,  to  J.  De  Jute,  Niles,  $11,418:  Union 
Co..  Sect.  "F"  and  "Marysville."  Marvsville- 
Eellefontaine  Rd.,  0.597  mi..  Kentucky  rock 
asphalt,  to  M.  B.  KofCroth.  Richwood"  $12.- 
720  ;  Fayette  Co..  Sect.  "K"  Hillsboro-Wash- 
ington  C.  H  Rd.,  constructing  bridge.  t> 
Middle  States  Constr.  Co..  524  East  H'udsor 
St..  Columbus,  $9,780.     Noted  June  22. 

C  Akron — -Summit  Co,  grading  and  pav- 
ing Kenmore-Mogadore  Rd..  Cuyahoga 
Falls-Mi<ldlebur>-  Rd.  and  Portage  Lakes 
Dr.,  to  T.  E.  McShaffrey  Constr.  Co.,  171 
South  Forge  St.,  $34,658.  $39,668  and  $65,- 
875  respectively;  Tallmadge  Ave.  extension, 
to  H.  Gilbert,  Akron,  $72,365.  Noted 
June  22. 

O..  Canton — Paving  1  mi.  Harrison  Ave. 
from  Navarre  Rd.  S.  W.  to  corporation  line, 
to  Natl.  Asphalt  Paving  Co..  Canton,  $131.- 
285,  Young  Ave,  X.  E.  from  tracks  of 
^\^^eeling  &  Lake  Erie  R.R:  to  Mahoning 
Rd.,  N.  E.  and  17th  St.  N.  E.  from  Market 
Ave.  X.  to  Cherrv  Ave..  N.  E..  to  Burd 
Constr.  Co.,  1043  Spring  Ave.,  N.  E..  $53,704 
and  $4,374  respectivelv.  all  asphalt:  ISth 
St.  N.  W.  from  Market  .\ve.  N.  to  Yale 
Ave.  N.  W..  etc.,  and  Savannah  Ave.  N.  E. 
from  7th  to  9th  Sts.  X.  E.,  to  Garaux  Bros., 
Court  .\ve.  and  Revnold  PI..  S.  \V..  $40,005 
and  $13. ISO  respectivelv.  15th  St.  S.  E.  and 
X.  E.  from  Allen  to  Cleveland  Aves.,  to 
W^ise   Bros,,    $136,691,    all    brick. 

O.,  Cleveland — Paving  St.  Olga  and  St. 
Tichon  Aves.,  to  Burnett  &  Hathaway.  So- 
ciety for  Savings  Bldg.,  $24,473  :  Hazeldell 
Ave,,  to  Freshwater  Constr.  Co..  Natl. 
Bldg..   $13,624.     Xoted  June  15. 

Mirhignn — State  Hy.  Dept..  Lansing, 
grading  and  surfacing  5.97  mi.  State  Trunk 
Line  Rd.  27-9,  Sect.  A.  Sanilac  Co..  to  A\- 
zina  Constr.  Co.,  General  Motors  Bldg., 
Detroit.  15,415  cu,vd.  excav.  $0.45.  166.6 
cu.yd.  1:2:4  concrete'  $17,  234.3  cu.yd.  1: 
3:6  concrete  $16.  56,037  sq.vd,  gravel  $0.87. 
total  $63,957  :  7.043  mi.  State  Trunk  Line 
Rd.  60-1,  Sects.  A.  C  and  D,  Cass  Co.,  to 
Highway  Improvement  Co.,  South  Bend. 
Ind„  39,853  cu.vd.  excav.  $0.60,  96. 9  cu.yd. 
1:2:4  concrete  $15,  21.1  cu.yd.  1:3:6  con- 
crete $14.  72.263  sq.vd  waterbound  maca- 
dam $1.48.  $136,202.     Xoted  May  4. 

Michigan — State  Hy.  Dept..  Lansing-, 
grading  and  surfacing  6.135  mi.  Federal 
Aid  Project  57,  Sects.  B  and  C.  to  Willite 
Road  Constr.  Co..  Union  Trust  Bldg,,  De- 
troit, 35,093  cu.yd.  excav.  $0.55,  225.7  en. 
yd.    1:2:4,    198.7    cu.yd.    1:25:5    and    2S05 
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streets  and  Roads  (Continued) 
cu.yd.     1:3  ;6     concrete     $14,     65,795     sq.yd. 
rein,      bituminous      pavement      $2.05,      total 
$170,066.     Noted  June   S. 

Mich.,  Detroit — To  R.  J.  Powelson  Co., 
6445  Iroquois  Ave.,  paving  Alley  1472, 
$3,867,  Alley  1477.  $2,980,  Alley  1478.  $5,182, 
Alley  1480,  $2,375  ;  J.  Porath,  34  McGraw 
Bldg.,  Alley  1473,  $3,169.  Alley  1474, 
$2,085,  AUev  1475,  $938  :  Mincel  &  Zanni. 
Detroit,  Allev  1476.  $1,516  :  T.  E.  Currie.  20 
McGraw  Bldg.,  Alley  1479,  $5,539,  Alley 
1481,  $4,325.  Alley  1482,  $3,291,  Alley 
1483,    $3,218.      Noted    June    22. 

Midi.,  Ironwood — For  23.000  sq.yd.  tar 
macadam  pavement  on  various  streets,  also 
concrete  curb  and  gutter,  to  Nieuwenkamp 
&  Thompson,  Ironwood.  $75,200. 

III.,  Benld — PavinK  13,000  sq.yd.  various 
streets,  to  L.  Clotfelter,  Hillsboro,  $59,811. 
Noted  May   25. 

ni.  Lincoln — Bd.  Local  Impvts.,  brick 
paving  various  streets,  to  H.  K.  Rhoads. 
Lincoln,  $60,000.  and  Hoffman  &  Small, 
$10,000.     Noted  June  1.  ,,    ,. 

Wisconsin — State  Hy.  Comn..  Madison, 
\rkdale — Wisconsin  Rapids  Rd..  Project 
250,  Adams  Co..  to  E.  A.  Bloss.  La  Cros.se, 
16.644  cu.vd.  earth  excav.  $0.27,  4.824 
cu.yd.  surfacing  $0.75,  etc.,  total  $9.3<9  ; 
New  Lishon-Mauston  Rd.  Project  280. 
Juneau  Co.,  to  Young  &  Austin.  Sparta, 
18,081  cu.yd.  earth  excav.  $0.30,  5.850  cu.yd. 
gravel  surfacmg  $3.25  :  1.000  cu.yd.  sand 
surfacing  $.75.  etc..  total  $33,742  ;  Coloma- 
Wautoma  Rd..  Project  283.  Waushara  Co.. 
to  Drew,  Johnston  &  Blystone,  Endeavor, 
22,561  cu.vd.  earth  excav.  $.29.  10,531  cu.yd. 
gravel  $1.25  first  mile  or  less  and  $0.25  each 
Idditional  i  mi.,  etc.,  total  $23,376.  Noted 
June    15.  „  ,,    ,. 

n'iaconxin — State  Hy.  Comn.,  Madison, 
surfacing  Siraoner-Rice  Lake  Rd  .  Project 
90.  Washburn  Co..  7.786  cu.yd.  gravel  sur- 
facing, to  S.  J.  Groves  &  Sons,  Globe  Bklg., 
Uuluth,   Minn..   $22,893.      Noted  June   1. 

WiH  Milwaultcc — Grade  separation  1st 
Ave.  and  Dakota  St.,  to  R.  H.  Gumz,  831 
13th  Ave..  Milwaukee.  $122,479. 

la  Algona — Pavinf  various  streets  to 
Empire  Constr.  Co..  308  7th  St.,  Des  Moines, 
22.350  sq.vd.  granite  concrete  $2.i.t  P^r  sq. 
yd..  2.400  .sq.yd.  limestone  concrete  $2..t1. 
Noted  May  4.  .  ,a  f.nn 

la.,  Keokuk  —  Concrete  paving  10,000 
«n  vd  various  streets,  to  Cameron.  Joyce  4c 
Co..  Keokuk,  $2.20  per  sq.yd.;  2.360  sq.yd. 
alleys,  to  Keokuk  Quarry  &  Constr.  Co., 
Keokuk.    $2.27.      Noted    June   1. 

la..  Waterloo — lllark  Hawk  Co..  grading 
and  paving  17.17  mi.  Hawkeye  Highway, 
Federal  Aid  Project  62  from  ^V:'-.J'^^J° 
Buchanan  Co  line  and  from  Cedar  l-ans 
west  to  Grundy  Co.  line.  49.146  c»^id. 
excav  181.475.8  sq.yd.  pavement,  to  N;".rtn- 
ern  States  Contg.  Co..  St.  Paul,  Minn., 
$497,145.      Noted   May   25. 

Minn.,  Clenwood— Pope  Co.,  Job  2201. 
57  225  cu.vd.  earth  and  400  cu.yd.  loose 
rock  excav.,  78.131  cu.yd.  overhaul  cul- 
verts, to  H.  A.  Hallum.  Glenwoort.  $14,558  . 
Job  2202,  34.238  cu.yd.  earth  and  100  cu.yd. 
iooie  rock  excav..  43.744  cu.yd.  overhaul, 
culverts,  to  G.  H.  Clear  Co..  Glenwood. 
$8,739  ;  Job  2203,  7.422  cu.yd.  excav..  3.2-- 
cu.yd.  overhaul,  to  L.  E.  Crown,  Glenwood, 
$3,215.     Noted  May  4. 

Ronth  nakoln — State  Hy.  Dept.  X'T'"''; 
gravel  surfacing  17  mi.  Federal  Aid  Project 
40,  McCook  Co.  incl.  25.469  cu  >''•  K^.^'J' 
to  Llndehiigel  &  Barthlow.  Spencer.  $29,89 1. 
Noted   June   1.  ...  1 

Montana— State  Hy.  Dept  .  Helena,  grad- 
ing gravel  surfacing  and  building  bridges 
on  4  4  mi  Federal  Aid  Project  169.  from 
Three  Forks  east,  Gallatin  Co..  road  w..rk 
to  II.  Dnwn.r.  Deaver.  Wyo  $29.^  «: 
bridges  to  Illinois  Steel  Bridge  Co.  552/.II- 
flllan  Bldg..  St.  Paul.  Minn,  $29,326.  Noted 
May   4 

Montana — State  Hv.  pept..  Helena,  grad- 
ing 2  65  ml.  and  surfacing  4.77  mi.  VelU>w- 
Htone  Trail.  Federal  Aid  Projects  44-B  and 
82-1).  rsallatin  Co..  to  Pioneer  Constr.  'o. 
Bozeman,  12.960  cu  yd.  excav.  $0,225  per 
cu.yd  ,  9.553  cu.yd,  gravel  $1.8".  38.76  cu.vd 
Clajm  A  concrete  $22  and  29,17  cu.yd.  <  lass 
B  $20.  etc..  total  $27,708.  eners.  estimate 
$J1,335:  7.36  ml  Uondo-Yarnell  Rd  Fed- 
er.il  Aid  Project  14R-A,  Lincoln  Co..  to 
Gates  A  Solherg  Bros.  Wolf  Point,  21.513 
cu.vd.  common  excav  $0  35.  12.720  cu.yd. 
Intermediate  excav.  $0  6B,  11.152  cu.yd  rock 
$112.  11.4  acres  grubbing  $15".  etc,  I'tiil 
$38,238,  engrs  estimate  $44,345;  1"''  '■  '■ 
Flint  Creek  Rd..  Federal  Aid  Pr..i. 
Granite  Co.,  to  Rich  Sc  Markus.  .\l 
67,918  nivd.  excav  $0  27.  10.392  cu  i  i- 
tertnediate  $0.40.  and   13.171   cu  yd.  r  i. 

5.131    cu  vd.  crushed    gravel   $1.9fi,    »r,     ■    r.,, 
vd     Class    P,    concrete    $20.    etc.    t..' 
268,  engrs    e.itlmale  $80,428.     .V',t<.l 

TcT.,  McKlnner— '"'ollln  Co. — Gr  ,'  ' 

surfacing  37.7  mi    Sects    A.   B,  <■.   !•  '  •■ 

State  Highway  5-A.  to  TIbbeta  Coi,-         '    ■■. 


Edrington  Bank  Bldg..  Ft.  Worth,  $385,130. 
All   materials   furnished    by    county. 

Tex.,  McKinney  —  Collin  Co.  surfacing 
11.06  mi.  Wylie  Rd.  Dist.  15,  to  D.  H. 
Purvis  &  Son,  Ft.  Worth,  $32,926.  Noted 
May  25. 

Tex.,  Marshall  —  Harrison  Co.  grading 
gravel  surfacing,  etc..  (i;  14.2  mi.  State 
Highway  8  from  here  to  Panola  Co.  line, 
(2)  111.79  mi.  State  Highway  8  from  here 
to  Marine  Co.  line,  from  Cocke  &  Turner, 
Marshall,  (1)  $86,765,  (2)  $54,012;  Mc- 
Clung  Constr.  Co.,  Cleburne,  (1)  $91. 91a, 
(2)  $60,833  ;  C.  W.  Burgess,  501  Dallas 
County  State  Bank  Bldg.,  Dallas,  (1)  $97,- 
238,    (2)   $56,400.     Noted  June   15. 

Col.,  Denver — Grading  and  bridging  3.3 
mi.  Parmalee  Gulch  Rd.,  20  ft.,  to  C.  Wells 
&  Co..  1642  Pearl  St..  $18,526  ;  paving  12 
blocks  Alley  Paving  Dist.  83.  and  12  blocks 
Alley  Paving  Dist.  82,  16-20  ft.,  concrete, 
to  W.  F.  Pigg  &  Son.  Engineers  Bldg., 
$23,851    and    $22,839    respectively. 

Nevada — State  Hy.  Comn..  Carson  City, 
grading,  gravel  .surfacing  and  building  cul- 
verts on  5  mi.  Sect.  D-1.  Route  2.  Lincoln 
Highwav.  1.5  mi.  west  of  Franohmans  to 
3.5  mi.  east  of  same,  10  ft.  wide,  Churchill 
Co..  to  J.  N.  Tedford,  Fallon.  $29,977.  Noted 
June  8. 

Arizona — State  Hy.  Dept.,  Phoenix,  grad- 
ing .surfacing  and  building  structures  on 
32.23S1  '"'.  Holbrook-Winslow  Highway, 
Federal  Aid  Project  40,  Schedule  (1)  from 
Sta.  905  plus  79-1325  plus  00,  to  Hunt, 
Stratton  &  Larson,  Snowflake,  4,682  cu.yd. 
excav.  $0.27,  $19,155  cu.yd.  excav.  $0.15  and 
820  cu.yd.  excav.  $075  ;  10,534  cu.yd.  sur- 
facing $0.48,  316.571  sta.yd.  surfacing  over- 
haul $.009.  232  cu.yd.  Class  A  concrete  $16, 
85  cu.yd.  Class  B  $14  and  72  cu.yd.  Class  C 
$13,  12.929  lb.  reinforcing  $0.04.  etc..  total 
$24,295;  Schedule  2,  Sta.  1325-1745.  to  Tan- 
ner Bros..  St.  Joseph.  2.511  cu.yd.  excav. 
$0.27,  34.760  cu.yd.  excav.  $".14.  577  cu.yd. 
excav.  $0.60.  and  576  cu.yd.  excav.  $0.15, 
15  cu.vd.  Class  A  concrete,  $17,  132  cu.yd. 
Class  'b  $15  and  64  cu.yd.  Class  C.  $15, 
10.627  cu.yd.  surfacing  $0.45.  574,921  sta.yd. 
surfacing  overhaul  $0.01  etc.,  total  $22,663  ; 
Schedule  3,  Sta.  1745-2165,  to  Cashion, 
Caldwell  Constr.  Co.,  33  East  Adams  St., 
3.268  cu.yd.  excav.  $0.28,  35.444  cu.yd.  bor- 
row $0.18.  704  cu.vd.  excav.  $0.50  and  269 
cu.vd.  excav.  $0,235.  10.449  cu.yd.  surfacing 
$0.4.1,  365.715  sta.yd.  surfacing  overhaul 
$0,111,  69  cu.vd.  Class  A  concrete  $15,  89 
cu.yd.  Class  B  $14  and  206  cu.yd.  Class  C 
$14,  831  cu.yd.  gravel  base  $1.25,  etc.,  total 
$25,423  :  Schedule  4.  Sta.  2165-2628  plus  47. 
to  S.  E.  Rogers.  Snowflake,  3.276  cu.yd. 
excav.  $0.28.  33.362  cu.yd,  borrow  $0.16, 
762  cu.yd.  excav.  $0.75  and  416  cu.yd.  excav. 
$0.15,  11,070  cu.yd.  surfacing  $0.48,  791.433 
sta.vd.  surfacing  overhaul  $n.0O9.  730  cu.yd. 
gravel  base  $1.50.  6  cu.yd.  Class  A  concrete 
$22.  120  cu.vd.  Class  B  $15  and  182  cu.yd. 
Class  C  $13,  etc.,  total  $27,914. 

Wash..  Aberdeen — Concrete  paving  G  and 
H  Sts..  to  Haukeli.  Hegg  &  Co.,  Aberdeen, 
$28,427.      F.ngrs.    est.   $27,000. 

C'al..  <ilendalc — Grading,  oiling,  cement 
curbs  and  walks.  Maple  and  Oak  Sts.  et  al., 
to  P.  L.  Ferry.  614  Bast  Acacia  St.,  $36,250. 
Cal.,  National  City — Grading  and  con- 
crete paving  various  streets,  to  Fairchild- 
Giimore-Wllton  Co.,  Los  Angeles  Ry.  Bldg. 
Loa  Angeles,   $27,500.     Noted  June  22. 

Cal.,  San  Dle^o — Bd.  Super\-s.  San  Diego 
Co  concrete  paving  Mission  Rd.  from  Camp 
Kearney  easterlv.  to  H.  H.  Peterson.  304  4 
Goldsmith  St..  $96,084.  County  will  furnish 
cement  and  crushed  rock.  Noted  June  lo- 
cal. Htockton — Improving  North  Center, 
North  Eldorado.  Arcade  and  Noble  Sts.. 
etc.  to  C.  Mnrelng.  Commercial  &  Savings 
Blilg..  12.048  cu.vd.  cut,  $n.60  per  cu.yd.; 
4  634  cu  vd.  fill.  $0.40;  20,476  ft.  curb  and 
gutter,  $0.9:.:  100.469  ft.  4  in.  walks.  $0.20; 
272  249  ft.  2  In.  asphalt  macadam  on  4  In. 
gravel,  $0,135;  total   $85,382. 

Ont,.  Coboorii— Paving  20.000  sq.yd. 
King  St..  bithulithic  on  «  In.  concrete,  to 
Warren  Bituminous  Paving  Co..  54  Uni- 
versity Ave.,  Toronto,  $118,000.  Noted 
June    1. 

Onf.,  Mlmlro — Paving  12.000  sq.yd..  con- 
crete to  R.  C.  Huffman.  Stop  17  Lake 
Shore  Rd  .  $45,000. 

Ont..  NlaicarB  Falin— H.  H.  Beam,  engr., 
paving  3.5  ml  Portage  and  Chlpewa  lids., 
asphalt  penelralion,  for  Suburban  Rd. 
Comn..  to  MeP.a...  Campalgne  &  Cook. 
,Ni:iL.ira    Fall,'.    $60,645. 

oril..  rBlmer«f on- -Concrete  pavement  on 
\I  .in  HI  to  Brennan  Ontg.  Co  .  .Melrose 
\M  ,  Hamilton.  Engrs.  est.  $SB.OOO.  Noted 
M.TV   25. 

Onl..  »t.  CaMtarlnes— W.  P.  Near,  city 
engr  pavements  and  sidewalks,  to  Newman 
Pros,  and  A.  Loneley.  St.  Catharines,  $42,- 
000.     Noted   May   18. 

On«.,  Toronto — Vork  Twp.,  sidewalks  on 
11   streets,  to  O.  Thompson,   40  Jarvls  St.; 


3  streets,  to  Ruscica  Bros.,  256  Ontario 
St, ;  2  streets,  to  W.  E.  Taylor,  22  Falcon 
St.     Total  $40,000. 

Ont.,  Walkerton  —  Paving  Station  Rd., 
asiihaltic  concrete,  to  Warren  Bituminous 
Paving  Co..  54  I'niversity  Ave..  Toronto, 
Engrs.   est.   $65,000.      Noted   June   1. 

Ont..  Wingham  —  Concrete  pavements  on 
Josephine  St.  and  Diagonal  Rd ,  to  W.  C' 
Brennan  Contg.  Co..  Melrose  Ave.,  Hamil- 
ton.     Eiigrs.   est.  $40,000.      Noted  June   1. 

Industrial  Works 

PROPOSED   WORK 

Me.,  Pejepscot — Pejepscot  Paper  Co., 
Brunswick,  plans  extension  to  plant,  here. 
$1,000,000.     Architect  not  selected. 

Vt.,  Rutland — Rutland  Sa.sh  &  Door  Co. 
plans  2  story,  iirick  and  timber  mill.  $50,- 
000.      Private    plans. 

R.  I.,  Providence — W.  P.  Hamblin.  Inc., 
c/o  J,  W,  Foster,  archt.,  46  Narragansett 
St.,  having  plans  prepared  1  story,  65  -x  200 
ft.  brick  and  concrete  garage  and  service 
shop.     $40,000. 

Conn.,  Manchester — Orford  Soap  Co., 
Hillard  St.,  soon  takes  bids  2  and  3  story. 
73  x  150  ft.  brick  and  concrete  addition  to 
plant,   Hillard  St.     $60,000.      Private   plans. 

N.  Y.,  Batavia — C.  Mancuso  &  Son,  322 
Ellicott  St.,  plans  2  story,  81  x  100  ft., 
brick  and  terra  cotta  garage  and  sales- 
room, Elast  Main  St.  $40,000.  Architect 
not  announced. 

N.  J..  Gloucester  City  —  A.  W.  Grant, 
Harrison  Bldg..  Phila..  soon  takes  bids  I 
and  2  story,  1""  x  500  ft.  factory,  here. 
$500,1)00.  A.  W.  Akinoff,  Harrison  Bldg.. 
Phila.,  engr. 

Pa.,  Butler — Rieck  Mcjunkin  Dairy  Co., 
Forbes  St.,  Pittsburgh,  having  plans  pre- 
pared by  A.  Daniels,  archt..  c/o  owner,  re- 
modeling 2  and  3  story  ice  cream  plant 
and  dairy.  South  McKean  and  Wayne  Sts, 
$50,0110, 

Pa.,  Cambridge  SprlngB — Blystone  Mfg. 
Co.,  Cambridge  Springs,  plans  2  story.  40 
X  96  ft.  and  1  story.  90  x  400  ft.  concrete 
and  tile  factory,  to  replace  one  recently 
destroyed    by   fire.      Private   plans. 

Va.,  Nc«-market — E.  T.  Brown,  president 
and  organizer  private  company,  plans  power 
plant.  12.1  hp.,  for  development  on  Pits 
Springs  Run  River.  Engineer  not  an- 
nounced. 

Va.,  Radford — Having  plans  prepared 
and  will  soon  vote  on  $115,000  bonds  for 
power  and  light  plant.  W.  E.  Gilbert, 
mayor. 

La.,  New  OrleanH — Eng.  Dept.  of  Bd.  Port 
Comrs.,  1  Canal  St..  preparing  plans  for 
sacking  plant  on  site  adjoining  grain  ele- 
vator.    $162,000. 

O.,  Cleveland — Blodgett-Beckley  Co.,  615 
Huron  Rd.,  having  plans  prepared  by  Had- 
low  &  Hick,  archts..  Finance  Bldg.,  2  story, 
brick,  steel  and  concrete.  Central  Ave,,  near 
East  14th  St,     $50,000, 

C,  Cleveland  —  Crucible  Steel  Castings 
Co.,  Canal  Rd.,  having  pl.ans  prepared  by 
G.  S  Rider  &  Co..  archts.  and  engrs.. 
Century  Bldg..  1  story,  brick  and  steel 
foundrv,  Almira  and  West  98th  St. 
$100,000. 

O  ,  Cleveland — Kronheim  Furniture  Mfg. 
Co.  2043  East  55th  St..  having  plans  pre- 
pared  bv  Steffens  &  Sleffens.  archts.,  1029 
Williamson  Bldg..  4  slory,  56  x  130  ft., 
brick  and  steel  factory  and  warehouse. 
$75,000. 

O..  Cleveland — M.  Sobel.  10019  Parkgate 
Ave.,  had  plans  prepared  1  story,  42  X  120 
ft.,  brirk  and  steel  garage,  2526  Cedar  Ave. 
$40,000.      Private  plans. 

O..    Painrsvllle— See    ■■Buildings," 

Wl«..  Wext  llend — West  Bend  Aluminum 
Co  having  plans  prepared  by  Federal  Eng. 
Co..  engrs.,  444  Milwaukee  St.,  Milwaukee. 
1  slory  20  x  SO  fi..  brirk  and  steel  boiler 
house,    plain    foundation       $45,000. 

Tex.,  Refnglo — Refugio  Glass  Wks  .  Inc., 
Natl.  Bank  of  Commerce  Bldg..  San  An- 
tonio, having  plans  prepared  large  glass 
bottle  factorv.  here,  capacity  fio.flnfl  bottles 
per  day.  $75,000  W.  M.  Stephenson.  Pres. 
Private  plans. 

Oklfl..  Arrtmore — .Amerada  Petroleum  Co. 
241  Kennedv  Bldg..  Tulsa,  plans  gns.dlne 
extraction  plant  near  here  In  Amerada  nil 
Field.      $100,000. 

Cal..  Napa — California  Prune  A  Apricot 
Growers'  Assn..  Markei  and  San  Antonio 
Sts..  had  plans  prepared  111  x  144  fl.  can- 
nery, rein. -con.     $75,oon.     Private  plans. 

V.  »..  North  Cydney — Capo  Breton  Cold 
Storage  i'„  North  Svdnev.  plan*  cold  stor- 
age plant  $200.00(1  Address  J,  Clarke,  c/o 
owner.     Private  plans. 
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Ont.,  Toronto — Toronto  Wet  Wash  Laun- 
dry Co.,  11  Dundas  St.  W.,  having  plans 
prepared  by  Harknes.s,  Loudon  &  Hertz- 
berg,  archts.,  Confederation  Life  BIdg.,  2 
story,  40  x  60  ft.  rein. -con.,  brick  and  steel 
laundry,  Dundas  St.  ^65,000. 
BIDS  DESIRED 
Conn.,  South  Manchester — F.  T.  Blish 
Hardware  Co.,  Main  St..  taking  bids  2  story, 
42  X  165  ft.  brick  and  timber  warehouse,  rear 
Main  St.  ?40,0Q0.  B.  A.  Sellew,  721  Main 
St..  Hartford,  archts.   and  engr.s. 

Pa.,  Erie — Union  Storage  Co.,  819  Com- 
merce Bldg.,  and  J.  F.  Wadsworth,  engr.. 
Commerce  Bldg.,  taking  bids  8  story,  78  x 
100  ft.  storage  plant,  rein. -con. 

Fla.,  Gainesville — July  3.  by  Bd.  Pub. 
Wks.,  enlarging  and  improving  light  and 
water   plant.      G.    H.    Cairns,   city   mgr. 

Fla..  Homestead — July  28,  by  S.  E.  Liv- 
ingston, mayor  and  Town  Council,  con- 
structing electric  light  plant.  R.  E.  Ed- 
wards, elk.  ;  adv.  this  issue. 

O.,  Cleveland — July  5.  by  W.  S.  Ferguson 
Co.,  archts.,  1900  Euclid  Ave.,  3  story,  140  x 
14S  ft.,  brick,  steel  and  concrete  service 
station,  plain  foundation.  East  25th  St.  near 
Payne  Ave.,  for  Studebaker  Corp.,  2020 
Euclid  Ave.  $250,000.  E.  J.  Murane, 
sales  dir. 

O.,  Cleveland — F.  B.  Strawn,  43  The  Ar- 
cade, taking  bids  1  story,  70  x  8S  ft.,  brick 
and  steel  garage,  12510  Penobscot  Ave. 
$40,000.  E.  E.  Smith,  Williamson  Bldg., 
archt. 

O.,  Cleveland — C.  W.  Fessenden,  411 
Woodland  .A.ve..  taking  bids  1  story,  50  x 
141  ft.,  brick  and  steel  garage  and  com- 
mercial building,  East  116th  St.  and  Buck- 
eye Rd.,  to  A.  A.  Lane  Constr.  Co.,  1869 
East  55th  St.     $50,000. 

O.,  Cleveland — P.  Matzinger  &  Co., 
archts.,  Caxton  Bldg.,  taking  bids  3  story, 
52  X  70  ft.,  brick  and  steel  garage  and 
commercial  building,  plain  foundation,  Ches- 
ter Ave.  and  East  20th  St..  for  A.  Kohn  & 
Sons  Investment  Co.,  2380  Canal  Rd.  $75,- 
000.      Noted  Dec.   15. 

O.,  Cleveland — E.  Schimmelman,  412  En- 
gineers Bldg.,  taking  bids  1  story.  49  x  50 
ft.  and  54  x  84  ft.  brick  and  steel  garage 
and  store  building,  plain  foundation.  East 
152nd  St.  and  St.  Clair  Ave.  $60,000.  Pri- 
vate plans. 

Ind.,  Michigan  City — Sullivan  Mchv.  Co., 
122  South  Michigan  Ave.  and  A.  S.  Coffin, 
archt.,  39  West  Adams  St.,  taking  bids  2 
story.  400  x  550  ft.  and  2  storv  60  x  400  ft. 
brick  and  steel  factories.     $1,000,000. 

Micli..  Detroit — A.  Kahn,  archt..  1000 
Marquette  Bldg.,  taking  bids  2  story,  40  X 
106  ft.  rein. -con.  and  brick  factory,  plain 
foundation.  Rose  and  16th  Sts.,  for  Burr- 
Patterson  Co.,  4211  Woodward  Ave.  $40,000. 

Mich.,  Plymouth — See  "Buildings." 

m.,  Chicago— W.  P.  Bleck  &  Co.,  1846 
North  Lamon  Ave.,  receiving  bids  1  and  2 
story,  180  x  200  ft.,  rein. -con.,  brick  and 
steel  factory,  Lamon  Ave.  near  Blooming- 
dale  Ave.  $200,000.  H.  H.  Green,  304  South 
Wabash  Ave.,  archt.     Noted  June  15. 

III..  Chicago — M.  M.  Fishman.  archt.,  118 
North  La  Salle  St.,  receiving  bids  3  story, 
133  X  166  ft.,  rein. -con.,  brick  and  steel  fac- 
tory, Irving  Park  Blvd.,  and  Hermitage 
Ave.,  for  Natures  Rival  Co.,  306  South 
Franklin  St.    $180,000. 

BIDS    RECEIVED 

Minn..  Minneapolis — J.  A.  Ridgway,  secy. 
Bd.  Park  Comrs..  opened  bids  June  19.  3 
story,  43  x  144  ft.  brick  and  tile  shops  and 
warehouse,  from  Madsen  Constr.  Co..  848 
Builders  Exch.  Bldg..  $41,450;  F.  N.  Hegg, 
2942  Nicollet  Ave..  $43.3fl9.  J.  C.  Nelson  & 
Son,  915   Bway.  N.  E..  $45,200. 

CONTR.4CTS   AWARDED 

Vt.,  Brattleboro  —  Presby-Leland  Co. 
Barre.  cutting  sheds,  machine  shop,  office 
and  other  storage  sheds,  all  1  story,  to  A. 
B.  Lane.  38  Highland  Ave..  Barre.  Archts. 
est.,    $100,000.      Noted   May  25. 

Mass.,  Boston — Peterboro  Realty  Trust 
Co..  18  Tremont  St..  2  story,  75  x  170  ft. 
brick  and  rein. -con.  garage.  Kilmarnock 
Rd..  to  Snider  &  Druker,  IS  Tremont  St. 
Archts.   est.    $70,000. 

Mass.,  Lawrence — Amer.  Woolen  Co..  245 
State  St.,  Boston.  6  story.  100  x  500  ft. 
rein. -con.  and  brick  addition  at  Washington 
Mills,  here,  to  Turner  Constr.  Co.,  178  Tre- 
mont St.,  Boston.  Archts.  est.  $500,000. 
Noted    March    9. 

Mass.,  Lynn — Ravin  &  Gorden,  Lynn,  1 
story.  79  x  201  ft.  brick  and  concrete  fac- 
tory. Pleasant  St.,  to  N.  Hurwitz,  294  'Wash- 
ington St.,   Boston.     Archts.  est.  $50,000. 

Mass.,  South  Boston  (Boston  P.  O.) — H. 
Norman,  20  Lawrence  Ave..  Boston,  will 
build  3  story,  50  x  167  ft.  brick  and  tim- 
ber factory,  A  St..  bv  day  labor.  $75,000. 
Dow,  Harlow  &  Kimball,  101  Tremont  St., 
Boston,   archts. 


R. 


I.,  Pawtucket — Perry  &  Whipple, 
archts.  and  engrs.,  Rhode  Island  Hospital 
Trust  Bldg.,  Providence.  6  story,  85  x  190 
ft.  brick  and  timber  addition  to  plant,  plain 
foundation,  here,  to  C.  S.  Cunningham  & 
Sons  Constr.  Co.,  80  Boylston  St.,  Boston, 
Mass..  for  Hope  Webbing  Co.,  I'lOS  Main  St. 
Archts.  est.   $200,000.      Noted  June  15. 

Conn.,  Danbury — Tweedy  Silk  Mills,  Inc., 
East  Franklin  St.,  1  story.  60  x  120  ft. 
brick  and  steel  weave  shed,  1  story,  40  x 
60  ft.  brick  power  house,  1  story  dye  house, 
and  2  story  office,  to  L.  F.  Sweeney,  26 
Montgomery  St.  Archts.  est.  $40,00"o  to 
$50,000. 

Conn.,  Hartford — Buck  .S:  Sheldon.  Inc., 
archts.  and  engrs.,  60  Prospect  St.,  1  story, 
100  X  104  ft.  brick  and  timber  plant.  Frank- 
lin Ave.  and  Bolton  St.,  to  Hartlett-Brain- 
erd  Co.,  252  Asylum  St.,  for  R.  S.  Peck  & 
Co.,  26  High  St.  Archts.  est.  $40.0fi0.  Noted 
June  22. 

Conn..  ThompsonvlUe — Bigelow-Hartford 
Carpet  Co.,  Tariff  St.,  Ill  x  227  ft.  jac- 
quard  mill,  113  x  145  ft.  worsted  mill  and 
82  X  142  ft.  dyehouse  addition,  all  1  story, 
brick  and  steel,  plain  foundations,  to  L.  E. 
Locke  &  Sons  Co.  South  Union  St.,  Law- 
rence.     $1,000,000. 

N.  Y.,  Buffalo — Knowlton  Warehouse  Co., 
93  Perry  St.,  5  story,  100  x  150  ft.  ware- 
house. Perry  and  Mississippi  Sts.,  to  Turner 
Constr.  Co.,  244  Madison  Ave,,  New  York. 
Noted  June  22. 

N.  Y.,  New  York — North  Dock  Realty 
Co.,  Inc.,  c/o  J.  J.  Dunnigan.  archt.  and 
engr.,  394  East  150th  St.,  1  storv,  100  x  500 
ft.  garage.  West  49th  St.,  by  day  labor. 
N.  Y.,  New  York — See  "Buildings." 
N.  J.,  Mt.  Holly  — .  Folsom  &  Stanton, 
archts..  10  South  La  Salle  St.,  Phila..  1 
story,  40  x  100  ft.,  brick  and  steel  garage, 
plain  foundation,  here,  to  McCloskey  &  Co., 
1620  Thompson  St.,  Phila.,  for  W.  D. 
Marren,  Mt.  Holly.  Archts  est.  $50,000. 
Noted  June   8. 

Pa.,  Chamhersburs — A.  C.  Wood,  engr.. 
Stock  Exch.  Bldg..  Phila.,  1  story,  80  x  90 
ft.  brick  and  steel  po^ver  house,  plain 
foundation,  to  Hofer  &  Shields,  Chambers- 
burg.     Noted  May  4. 

Pa.,  Greenville — Greenville  Steel  Car  Co., 
Fort  Union  St..  will  build  73  x  390  ft. 
steel  and  concrete  factory  and  foundry,  by 
day  labor.  $200,000.  F.  A.  Conner,  genl. 
mgr. 

Pa.,   Phila. — See   "Buildings." 
Pa.,     Phila. — P.     Hosebach.     2415     South 
St.,    2    story,    64    x    76    ft.    brick    and    steel 
factory,    plain   foundation.    12th    and    Brown 
Sts.,  to  J.  N.  Gill,  Otis  Bldg. 

Pa„  Phila.— T.  B.  Martindale.  Broad  and 
Allegheny  Aves.,  2  story.  100  x  265  ft. 
brick  and  steel  service  and  sales  building, 
plain  foundation.  Broad  and  Allegheny 
Aves..  to  Bowden  Constr.  Co..  1935  Chestnut 
St.     Archts.     -<■    $105,000. 

Pa.,  Phila.«^Phila.  Electric  Co..  100 
Chestnut  St..  1  story,  62  x  70  ft.  brick  and 
steel  substation,  plain  foundation,  56th  and 
Race  Sts.,  to  P.  M.  Harris  Co.,  1520  Par- 
rish  St. 

Pa..  Phila. — Phila.  Electric  Co..  1000 
Chestnut  St..  2  story,  66  x  114  ft.  brick  and 
steel  substation  plain  foundation.  6th  and 
Federal  Sts..  to  Irwin  &  Leighton.  126 
North  12th  St.,  $60,000.     Noted  June  15. 

Md..  Hag-erstown — Pennsylvania  R.R., 
Broad  St.  Sta.,  Phila.,  Pa.,  roundhouse  and 
terminal  facilities,  here,  to  W.  W.  Boxley. 
Roanoke,   Va.     Engrs.  est.  $250,000. 

W.  Va.,  Bluefield — B.  L.  Bailey,  4  story, 
83  X  121  ■  ft.,  rein. -con-,  brick  and  steel 
garage,  to  W.  T.  Owen.  Earle  Ave.  About 
$40.1100.     Cost   plus   percentage    basis. 

W.  Va.,  Fairmont — Dattile  Fruit  Co.,  3 
and  7  story,  68  x  70  ft.,  warehouse,  to  Val- 
ley Eng.  Co.,  Fairmont.  Engrs.  est.  $40,- 
000.     Noted   May  4. 

W.  Va.,  Huntington — Consolidated  Llgnt, 
Heat  &  Power  Co.,  will  build  2  story,  28  x 
64  ft.  rein. -con.,  brick  and  steel  sub-station, 
2nd   Ave.,  by   day   labor.      Private   plans. 

W.  Va.,  Wheeling — Trimble  &  Leitz,  112 
19th  St.,  constructing  2  story,  rein. -con., 
brick  and  steel  addition,  at  112  19th  St., 
to  J.  Butts,  191  16th  St.  Archts.  est.  $40,- 
000. 

N.  C.  Gastonia — Lorav  Mills,  controlled 
hy  Jenckes  Spinning  Co..  335  Barton  St., 
Pawtucket,  R.  I.,  spinning  mill.  here,  to 
Aberthaw  Constr.  Co.,  Forsvth  Bldg.,  At- 
lanta,  Ga.      $200,000. 

N.  C.  Spindale — Spinners  Processing  Co.. 
constructing  2  story,  137  x  234  ft.,  brick 
mill,  to  Potter  &  Shackelford,  Inc.,  Green- 
ville,  S.  C,   $80,000. 

O.,  Cleveland — Representative  Constr. 
Co..  Hanna  Bldg..  will  build  1  story,  58  x 
160  ft.,  brick  and  steel  garage  and  work- 
shop. 4008  East  89th  St.,  bv  day  labor. 
$50,000.     Private  plans. 

O.,  Cleveland— G.  H.  Thorne,  2104  East 
22nd  St.,  1  story,  36  \-  S6  ft.,  garage  and 
sales  room,  brick  and  timber,  plain  founda- 


tion, to  C.  Vivian  &  Son,  2533  Scovill  Ave 
Archts.  est.  $40,000. 

HI.,  Chicago — Shea-Smith  &  Co.  322  Fed- 
eral St..  4  story,  86  x  150  ft.,  printing  plant 
rem. -con.,  brick  and  steel.  West  Congress 
St.  and  Ashland  Ave.,  to  J.  W.  Snvder  & 
Co..   122   South  Michigan  Ave.     $250,000. 

Wis..  Kenosha— G.  L.  Rose,  Pub.  Serv. 
Bldg..  1  story.  66  x  126  ft.,  garage,  steel 
and  corrugated  iron,  plain  foundation, 
Sheridan  Rd..  to  Eslien  Sheet  Metal  Wks. 
J?rl^n„,?°"^  S'"  Milwaukee.  Engrs.  est. 
$40,000, 

c  "  i*"o  Manitowoc — A.  M.  Ritchei  Sons  Co., 
tiouth  8th  and  MadLson  Sts..  1  and  2  story, 
110  X  122  ft.  vinegar  factory,  brick,  rein.- 
con.  and  steel,  plain  foundation,  to  L. 
Pentzie.  Savings  Bank  Bldg..  $40,000. 
Noted    March    30. 

,^^"\l-  MUwaukee— Sixth  St.  Garage  Co.. 
c/o  M.  Tullgren  &  Sons,  archts..  425  E^ast 
Water  St.,  5  story.  100  x  150  ft.,  brick  and 
coricrete.  garage,  plain  foundation  6th  St. 
and  Grand  Ave.,  to  S.  M.  Sie.sel,  105  Wells 
St..  Engrs.  est.  $200,000.  Noted  June  8. 
.  ^^I.";",-,-  Minneapolis— Fulton  Bag  and  Cot- 
ton Mills.  643  Security  Bldg..  4  story,  rein  - 
con.  and  brick  factory  and  office,  East  Hen- 
nepin Ave.  and  Taft  St.,  to  H.  N.  Leighton 
Co..  127  South  10th  St.,  $230,000.  Noted 
March    30. 

Kan,.,  Atchison — Pillsbury  Flour  Mills 
Co.,  Metropolitan  Life  Bldg.,  Minneapolis, 
Mmn..  additional  unit  to  flour  mill,  72  x 
148  ft.,  rein. -con.,  incl.  elevator,  trans- 
former house,  offices,  etc..  to  Pegles  Constr. 
Co..  7th  St.  and  1st  Ave.  N.,  Minneapolis 
Minn.,    $225,000. 

.4riz.,  Morenci — Stargo  Mines,  Inc.  will 
build  cyanide  mill.  rein. -con.,  bv  day  labor 
$7o.000.  General  Eng.  Co.,  159  Pierpont 
Ave.,   Salt   Lake   City.   Utah,   engrs. 

Cal..  Merced — Merced  Irrigation  Dist. 
Avill  build  1  story,  hollow  tile  and  steel, 
garage  and  machine  shop,  bv  day  labor. 
Former  bids  re.iected.  I.  'W.  Hoover, 
Planada,  archt.     Noted  June  1. 

CaU  San  Leandro — Supervs.  Alameda 
Co.,  Oakland,  constructing  1  story  power 
and  1  story  laundry,  tile,  on  County 
Infirmary  Site.  here,  to  M.  E.  Hopper  & 
Sons.  1117  Webster  St.,  Oakland,  $122,545. 
Noted    May    4. 

Ont..  Stamford — Canadian  Carborundum 
Co..  jWontrose.  2  storv.  50  x  100  ft.  concrete 
brick  and  steel  factory  addition,  to  Robert- 
son Constr.  Co.,   Stamford. 
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PROPOSED     AVORK 

Mass.,  Dorchester  (Boston  P.  O.)  — 
Schools — City  Schoolhouse  Dept..  1009  City 
Hall.  Boston,  plans  20  room.  Mather  Dist!, 
$450,000:  16  room.  Blue  Hill  Ave.,  $320,000- 
both  brick.     Architect  not  selected. 

Mass.,  New  Bedford — Parish  House  and 
Auditorium — St.  James  Church.  223  Countv 
St..  plans  3  story,  brick  and  concrete  parish 
house  and  auditorium,  Countv  and  Wash 
Sts.     $150,000.     .4.rchitect  not  selected. 

Conn.,  Hartford — School — School  Bd. 
plans  2  story,  brick  and  steel  addition  to 
Chauncy  Harris  Grammar  School.  $150.- 
000.  Wliiton  &  McMahon.  36  Pearl  St., 
archts. 

N.  Y.,  Brooklyn  —  Theatre  and  Store  — 
Times  Plaza  Theatre,  c/o  D.  Lucas,  archt. 
and  engr..  9S-3rd  .4vp..  soon  takes  bids  2 
story,  brick,  steel  and  stone,  plain  founda- 
tion.   Dean    St.      $250,000. 

N.  Y..  New  York— Hotel— United  Hotels 
Co.,  25  West  45th  St.,  having  preliminary 
plans  prepared  by  G.  B.  Post  &  Sons,  archts. 
and  engrs..  101  Park  Ave..  15  storv.  brick. 
steel  and  stone,  plain  foundation.  4'5th  and 
46th  Sts..  Madison  and  Vanderbilt  Aves. 
$8,000,000. 

N.  Y.,  New  York — School — St.  Francis 
De  Sales,  c/o  F.  J.  Muriihy,  archt.  and 
engr..  405  Lexington  Ave.,  soon  takes  bids 
4  story,  brick,  steel  and  stone,  plain  founda- 
tion.    116     East     97th     St.       $150,000. 

N.  Y..  New  York  —  Synagogue  —  Hebrew 
Tabernacle  .\ssn..  c/o  Sommerfleld  ■St 
Steckler.  archts.  and  engrs.,  31  Union  Sq.. 
soon  takes  bids  1  story.  75  x  90  ft.,  brick, 
-•iteel  and  stone,  plain  foundation,  505  West 
l«lst    St.      $150,000. 

N.  Y.,  New  York— Y.  M.  C.  A.,  2  West 
4  5th  St..  having  plans  prepared  by  J.  F. 
Jackson,  archt.  and  engr..  137  East  45th 
St..  20  storv.  75  x  100  ft.,  brick,  steel  and 
stone,  plain  foundation,  333  West  56th  St. 
$1,200,000. 

N.  J.,  Slaplewood — High  School — South 
Orange  Bd.  Educ.  Soufh  Orange,  plans 
brick,  steel  and  stone,  plain  foundation. 
Academy  St.  and  Parker  Ave.,  here. 
$500,000. 

Pa.,  Phila. — Church  and  Parsonage — 
Roman  Catholic  Church  of  Incarnation,  c/o 
M.  J.  Brady,  pastor,  5th  and  Lindley  Aves., 
plans   2   story,    60   x   160   ft,   church   and   3- 
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story,  40  x  50  ft.  parsonage,  brick  and 
stone,  5th  and  Lindley  Aves.  $300,000.  F. 
F,  Durang,   122"   Locust   St.,  archt. 

Pa..  Philo,. — Office — Mastbaum  Bros,  and 
Fleitcher,  14  24  Soutli  Penn  Sq.,  soon  takes 
bids  10  story  office.  Broad  and  Pine  Sts. 
11,000,000.  Hoftman-Henon  Co.,  Finance 
Bldg.,  archts.     Xoted  Feb.  23. 

Pa.,  Pittsburgh — Sales,  etc. — Mueller 
Bros.,  5101  Baum  Blvd..  plans  80  x  60  ft. 
sales  and  service  buildini:.  Baum  Blvd.  and 
W'oodworth  St.     Architect  not  .selected. 

Pa.,  Pittsburgh — Temple — Syria  Improve- 
ment Assn.,  Syria  Temple,  having  prelim- 
inary sketches  made  by  R.  G.  Schmid, 
archt.,  154  ^Vest  Randolph  St..  Chicago, 
brick  and  steel  addition,  Bigelow  Blvd., 
near  5th  Ave.      $150,000. 

Pa.,  Vnlontonn — Store — Randolph  Desk 
Co.,  e'o  R.  L.  Randolph.  1859  Prospect  St., 
Cleveland.  O.,  having  sketches  made  by  H. 
■W.  Altman.  archt..  Favette  Title  &  Trust 
BIdg.,    3    story,   brick.      $200,000. 

W.  Va..  Charleston — Store  and  Lodge — 
Scottish  Rite  Masons  (Colored),  c/o  J.  C. 
Norman,  archt.,  K.  of  P.  Bldg.,  plans  4  or 
5  story,  90  x  94  ft.,  brick,  steel  and  terra 
cotta,  Bradford  and  Washington  Sts. 
$152,000. 

O.,  Cleveland — Children's  Hospital  and 
Administration — City  plans  2  and  3  story, 
brick,  steel  and  concrete.  Warrens\"iUe 
Farm.  $162.00".  R.  D.  Perkins,  welfare 
dir.     Architect  not  selected. 

O.,  Cleveland — Commercial  and  Market — 
Miles  .\ve.  Market  House,  c  o  Conley- 
Degraw  Co.,  1900  Euclid  Ave.,  having  plans 
prepared  bv  De  Lorenzo  Constr.  Co..  archts.. 
Guardian  Bldg..  1  story,  100  x  150  ft.,  brick 
and  steel.  Miles  Ave.  near  East  113th  St. 
$150,000. 

O.,  Cleveland  —  Temple  —  Tifereth  Israel 
Congregation,  c/o  H.  Silver,  rabbi.  East 
55th  St.  and  Scovill  Ave.,  had  plans  pre- 
pared by  C.  R.  Greco,  archt..  Guardian 
Bldg.,  2  story,  brick,  steel,  concrete  and 
stone,  plain  foundation.  East  105th  St.  and 
Ansel  Rd.      $350,000. 

O..  Dayton — Store — Schwind  Realty  Co.. 
Schwind  Bldg..  having  plans  prepared  by 
Schenck  &  Williams,  archts..  Mutual  Home 
Bldg.,  4  storv.  80  x  100  ft.,  rein.-con.  and 
brick,  North  Main   St.     $200,000. 

O.,  PaineBville — Dormitory.  etc. — Lake 
Erie  College  f"r  \\*omen  having  plans  pre- 
pared by  .\.  Garfield,  archt..  913  Xatl.  City 
Bldg.,  Cleveland.  2  story,  brick,  steel  and 
rr.ncrete  dormitory  and  heating  plant. 
$500,000. 

O..  ZnnenTlllr — Schools — Bd.  Educ.  hav- 
ing p]an.<<  prepared  by  F.  L.  Packard,  archt., 
-Vew  Hayden  Bldg.,  Columbus,  two  2  story, 
brick  and  concrete.     $175,000  each. 

Ind.,  BeardHlev — School — Bd.  Educ.  plans 

2  storv.  brick.  $l.i0.000.  A.  H.  Elwood  & 
Sons,  Elkhart,  archts. 

III.,  ChiraKo — Apartment — E.  E.  Hall, 
archt..  123  West  Madison  St..  soon  receives 
bids  4  story.  200  x  200  ft.,  rein. -con.,  brick 
and  steel,  near  South  Shore  Dr.  and  75th 
St..  for  W.  E.  Gehring,  c/o  architect. 
$500,000. 

m.,  ChlcBBo — Apartment — Harris  &  Jill- 
son,  archts..  190  North  State  St.,  soon  re- 
ceive bids  first  unit  14  .story  apartment. 
$1,000,000. 

ni.,  Chira«o — Apartment — Marshall  & 
Fox.  archts..  721  North  Michigan  Blvd..  pre- 
paring plans  and  receive  bids  in  about  one 
month,  for  10  storv,  130  x  140  ft.,  rein.-con., 
brick  and  steel.  2"-28  East  Cedar  St..  for 
Cedar  Building  Corp.,  c/O  architect."*. 
$500,000. 

ni.,  Chleavo — Apartment — J.  K.  Spoor, 
c/o  Essanay  Film  Mfg.  Co.,  1333  Arg>-Ie  St., 
plans  five  14  storv  apartments  oh  Lake 
Shore,  between  Argylc  and  Ainslle  Sts., 
$5,000,000. 

m..  rhlraitn — Apartment — A.  V.  Tels<n, 
archt..  4804  .N'orlh  Kedzle  Ave.,  prciiarlng 
pl.ins  and  soon  receives  bids  3  story,  125  x 
180  ft.,  rein. -con.,  brick  and  steel,  on  North 
Kedzle  Ave.  $250,000.  Owner's  name  with- 
held. 

ni.,  rhlrBKO — Hotel — N.  M.  Dunning, 
archt.,  31"  South  Wabash  Ave.  prepnrmg 
plans  6  Btory  addition  •  Hayes  Hold,  Uni- 
versity Ave.  and  64th  S        $1,000,000. 

III..  rhlrnKn — Slor<>.  etc. — Whitney  *  Wil- 
liams. arrhIR  .  122  South  Michigan  Ave,  re- 
vising plans  and  srK)n  take  bids  3  story, 
store,  raf*  and  dance  hall,  rein.-con..  brick 
and  steel.  Howard  8t  and  Marshfleld  Ave. 
$3,000,000.     Owner's  name  wlthh-ld. 

in.,  Evannton — Apartment — C.  Pegler, 
r/o  H.  J.  Lledberg,  arrht..  154  West  Kan- 
dolph   St.,    Chicago,   having  plans  preparoa 

3  story,  lOO  x  171  ft.,  rein.-con.  hrlrk  and 
steel,  at  722  HInman  Ave.    $200,000. 

Win.,  rilnfnn— High  School— Bd.  K-luc. 
pbinfl  2  and  3  story  75  x  I  fio  ft.  hrlrk, 
rein.-con.  and  steel,  plain  foundation. 
$150,000.     Architect  not  selected. 


Wis..  De  Pere — Grade  School — Bd.  Educ. 
plans  3  story.  75  x  150  ft.,  brick,  rein.-con. 
and  steel.  $150,000.  Architect  not  selected. 
Wig.,  Ketnosha — Hotel — M.  Tuillgren  & 
Sons,  archts.,  425  East  Water  St..  Mil- 
waukee, and  L.  Hunt,  associated  archt..  445 
Milwaukee  St.,  Milwaukee,  take  bids  alxjut 
July  8,  for  Hotel  Maywood,  5  story,  66  x 
126  ft.,  brick,  steel  and  concrete,  plain  foun- 
dation, at  274  Main  St.,  here,  for  S. 
Schwartz,  888  Sheridan  Rd.,  Waukegan,  111. 
$150,000. 

Wis.,  Milwaukee — Apartment — Harris  & 
Jillson,  archts.,  190  North  State  St.,  Chi- 
cago, soon  takes  bids  3  story.  125  x  135  ft., 
rein.-con.,  brick  and  steel.  $225,000. 
Owner's  name  withheld. 

Wis.,  Milwaukee — Bank — Amer.  Exch. 
Bank,  Plankinton  Arcade,  had  plans  pre- 
pared by  Kirchoft  &  Rose,  archts.,  221 
Grand  Ave.,  4  story,  70  x  102  ft.,  brick, 
steel  and  concrete,  plain  foundation.  Grand 
Ave.  and  2nd  St.  $500,000.  Noted  Jan.  12. 
Utah.  .Salt  Lake  City — Office  and  Bank — 
Continental  Natl.  Bank.  21  East  2nd  St., 
and  Natl.  Bank  of  the  Republic.  Main  St., 
plan  20  story.  G.  ■«'.  Kelham,  Sharon 
Bldg.,  San   Francisco,  archt. 

t  al.,  Alharabra — School."^ — Bd.  Educ.  hav- 
ing plans  prepared  by  Allison  &  .Jdlison, 
archts.,  1405  Hibernian  Bldg.,  Los  Angeles, 
for  grammar  school,  $125,000  bonds  voted; 
by  Hunt  &  Burns,  archts.,  701  Laughlin 
Bldg.,  Los  Angeles,  for  high  school,  $350,- 
000   bonds  voted. 

Cal.,  Presno — Lodge — Knights  of  Pj'thias 
had  plans  prepared  by  Swartz  &  Rj-land, 
archts..  Rowell  Bldg..  4  storv,  \'an  Ness 
Ave.      $175,000.      Noted  June   22. 

Cal.,  Los  .'\nsele8 — Hospital — St.  'Vincents 
Hospital  having  plans  prepared  by  J.  C. 
Austin,  archt.,  Baker-Detwiler  Bldg.,  8 
story.  60  X  200  ft.  hospital  and  3  story,  50 
X  100  ft.  dormitory,  rein.-con.,  brick  and 
steel,  concrete  foundation,  Sunset  Blvd. 
$450,000. 

<  al..  Lou  Angreles — Schools — Voted  $7,- 
3611,000  bonds  for  new  high  schools  ;  $10,040.- 
000  bonds  for  elementary  schools.  Address 
Bd.  Educ. 

Cal..  San  Bernardino — Hotel — C.  B.  Phil- 
lips, having  plans  prepared  by  H.  E.  Jones, 
archt.,  Katz  Bldg.,  5  story,  steel  and  brick, 
E  St.     $208,000. 

Que.,  St.  Anne  de  Beaupr? — Church  and 
Monastery — Reverend  Fathers  Redemption- 
ist,  plan  to  rebuild  church  and  monastery 
recently  destroyed  by  fire.  Main  St.  $3,- 
500,000.  Architect  not  selected. 
BIDS  DESIRED 
N.  Y..  Buffalo — School — July  6,  by  Bd. 
Educ,  1401  Telephone  Bldg.,  2  story,  130  x 
201  ft.,  rein.-con.,  brick  and  steel,  Skillen 
St.  $250,000.  Associated  Buffalo  Archi- 
tects,   232    Delaware   Ave.,    archts. 

N.  T.,  New  York — Bank  and  Office — July 
6.  by  L.  A.  Abramson.  archt.  and  engr..  46 
West  46th  St.,  5  story,  50  x  85  ft.,  brick, 
steel  and  stone,  plain  foundation,  1765 
Madison  Ave.,  for  Bank  of  L'nited  States. 
5th  Ave.  and  32nd  St.  $250,000.  Noted 
June  8. 

Jf.  T.,  »w  York — School— July  5,  by  Bd. 
Educ,  500  Park  Ave..  P.  S.  130,  2nd  portion, 
brick,  steel  and  stone,  plain  foundation, 
Hester  and  Baxter  Sis.  $300,000.  C.  B.  J. 
Snyder.  Concord  St.  Brooklyn,  archt.  and 
engr.      Noted   April    2. 

N.  T.,  New  York — School — July  5,  by 
Bd.  Educ.  500  Park  Ave..  P.  S.  57.  brick, 
steel  and  stone,  plain  foundation,  114th  St. 
near  3rd  Ave.  $250,000.  C.  B.  J.  Snyder, 
Concord  St.,  Brooklyn,  archt.  and  engr. 

X.  Y.,  Syraru.e — Hotel — July  17,  by  O. 
B.  Post  &  Sons,  arrhts.  and  engrs.,  101 
Park  Ave.,  New  York.  II  story,  brick,  steel 
and  stone,  plain  foundation.  Harrison  and 
Warren  Sts..  here,  for  Syracuse  Hotel  Corp., 
Burney  Bldg.  $2. 500.0(10.  .Noted  .Nov.  24. 
>•.  Y.,  Penn  Van— Hospllal- W.  N.  Wise. 
chn.  building  com.  of  Salbirs  &  Soldiers 
Memorial  Hospital,  taking  bids  3  story.  39 
X  105  fl.,  brick  and  concrelo.  To  exceed 
$15'i.(pOO.  E.  F.  Stevens,  9  Park  St.,  Bos- 
ton, archt.     Noted  March  30, 

N.  *.,  Newark— Bank— July  10,  by  Oull- 
bert  A  Betlelle,  archis  nnd  engrs.,  2  Lom- 
hardl  .St.,  brick  and  slon.-.  plain  founda- 
tion,  for  North    Wanl    Bank.      $300,000. 

Pa.,  PhllB. — Office  and  Sales — Carson  * 
Carson,  archts.  22  South  15lh  St..  taking 
bids  \n  slory,  95  x  191  fl.  rein.-con..  and 
brick,  plain  foimdatlon,  30th  and  Walnut 
Hfs..  for  Wesiinghouse  Electric  Co.,  Weldner 
Bldp.      $700,fin(i. 

Pa..  Phlla. — School — July  «.  by  Bd.  Educ 
J  story.  73    X   143  ft    brick,  steel  and   slone, 

J>lnin  foundation.  Somerset  and  Almond  Sis. 
2.10.0(10. 
Pa.,  rilKharsh — Hank — Ix>gan  Trust  Co., 
New    Kenstnrt'm,    will    iojlld    3    storv.    SO    x 
120  ft.  addition.    Sth   Ave.,  here.      $250,000. 


Work  will  be  done  by  separate  contract. 
P.  R.  L.  Hogner,  c/o  Aluminum  Co.  of 
America,  New  Kensington,  archt.  Noted 
May   18. 

Pa.,  Tyrone — Bank  and  Office — G.  S.  Idell, 
archt..  1705  Chestnut  St..  Phila.,  taking  bids 

5  story.  60  x  100  ft.  rein.-con.  and  steel, 
plain  foundation,  for  Farmers  Natl.  Bank. 
$20(1,000. 

N.  C.  Charlotte — Store — Julv  3,  by  Eflrd 
Denartment  Store,  20S  Favetteville  St.,  6 
Slory.  99  x  188  ft.  $500,000.  L.  Asbury, 
Charlotte,    archt. 

N.  C.  Hookerton — High  Schools — July  15, 
by  Bd.  Educ  Greene  Co..  Snow  Hill,  con- 
structing high  school  here  and  high  school 
at  Waltonsburg.      $200,000.     G.  L.   Preacher 

6  Co..  Healy  Bldg..  Atlanta,  Ga.,  and 
Raleigh,   archts. 

Tenn..  NashviUe — Office — June  30,  by 
JlcKim,  Mead  &  White,  archts.  and  engrs., 
l"!  Park  .\ve..  New  York,  brick,  stone  and 
steel,  plain  foundation,  here,  for  Caldwpll 
&  Co..  214   Union  St.      $1,000,000. 

O..  Cleveland — Clubhouse — Slovenian  Natl. 
Home,  c/o  F.  Somrak.  5800  Prosser  ^.ve., 
taking  I. ids  2  story,  175  x  lis  ft.,  brick, 
steel  and  concrete,  plain  foundation.  St. 
Clair  Ave.    and   East    65th   St.      $200,000. 

O..  Dayton  —  High  School  —  Julv  13,  by 
Bd.  Educ.  Roosevelt  High  School,  3  story, 
rein.-con.  and  brick,  concrete  pile  founda- 
tion. $2511.000.  Schenck  &  Williams, 
Mutual  Home  Bldg.,   archts. 

Ind.,  South  Bend— Bank  and  Office — 
Amer.  Trust  Co.  taking  bids  4  storv.  90  x 
125  ft.  rein.-con.,  brick  and  steel.  $2.">0.000. 
K.  M.  Vitzthum  &  Co.,  21  East  Van  Buren 
St.,  archts. 

MIeh..  East  Lansing — College — July  5,  by 
H.  H.  Halladay,  secy.  Michigan  Agricul- 
tural College.  3  story,  rein.-con..  brick  and 
steel  addition,  campus.  $250,000.  E.  A. 
Boyd,  127  West  Allegan  St.,  Lansing,  archt. 
Mich..  Hongliton — High  School — July  15. 
by  School  Dist.  1.  3  story,  concrete,  brick 
and  tile,  plain  foundation.  $4it0.000.  Van 
Leyen.  Schilling.  Keough  &  Reynolds,  344U 
Cass  Ave.,  Detroit,  archts. 

Mich..  Plymouth — Penal  Institution — July 
10,  by  J.  D.  Stutzman.  supt.  Detroit  House 
of  Correction.  1441  Alfred  St..  Detroit.  3 
story,  76  x  420  ft.  administration  building. 
3  story.  32  x  328  ft.  cell  block.  1  and  2 
story,  408  x  840  ft.  industrial  building,  and 
105  X  130  ft.  prison  power  house,  all  rein.- 
con  .  brick  and  steel,  plain  foundation. 
$2,500,000.  A.  Kahn,  I'lon  Marquette  Bldg. 
Detroit,    archt. 

Wis..  Ashland- Bank— Julv  11.  bv  Ash- 
land Natl.  Bank  and  K.  llv  &  Shefcbik. 
aichts.  Masonic  Bldg..  1  storv,  brick,  con- 
crete and  stone,  plain  foundation.  $150,000. 
Wis..  Janrsvlile — Theatre — Julv  10,  bv  M 
Tullgren  &  Sons,  archts..  425  East  Water 
St..  .Milwaukee.  1  story.  60  x  198  ft.  and 
la  X  70  ft.,  brick  and  concrete,  plain  foun- 
dation. West  Milwaukee  St.,  for  D.  Jeffris 
Theatre  Co.,  14  West  Milwaukee  St. 
$150,000. 

Wis.,  Madison  —  Arcade  Store  —  f.  M. 
Homer,  archt..  1  East  Main  St..  taking  bids 
2  story.  88  x  lOl  ft.,  brick,  rein.-con.  and 
steel,  plain  foimdatlon.  Mifflin  St..  for 
Madison  Realty  Co.  1  East  Main  St. 
$150,000.      Noted    June    8. 

Wl«.,  Milwaukee — Synagogue — H.  H. 
Bruns.  archt.,  S45  26th  St.,  taking  bids  "Ox 
1"5  ft.,  brick,  tile  and  concmte,  plain  foun- 
dation, loth  and  Lee  Sts..  for  Beth  Israel 
Congregation,  c  o  S.  Michel.  1S03  Grand 
Ave.,   chn.   building  com.      $150,000 

Wis..  Sehoflrlrt — School — Julv  10.  bv  Bd. 
Educ.  2  slor.v.  70  x  95  ft.,  high  and  "grade 
school,  brick,  rein.-con.  and  tile,  plain 
foiindatio'n.  $150.non.  Oppinhamer  &  Obcl, 
Silencer   Bldg..  Gr<en  Bay,  archts. 

N.  D.,  Fargo— School— Julv  17,  bv  Bd. 
Educ,  2  story,  reln.-ct.n  ,  brick,  tile  and 
slone.  16th  St.  and  3rd  Ave.  $15,000.  Keith 
*  Kurke,  Enulty  Bldg.,  archts.  Noted 
May    18. 

Wash..  Wenatehee — County  Comrs.  Che- 
Ian  Co.  taking  bids  4  storv,  80  x  140  ft., 
rein.-con.  $350, ono.  V.  S.  Stimson,  Symons 
Bldg.,  Spokane,  archt. 

rat.,  nilroy  —  Schools  —  Ollrov  Grammar 
School  Dlst..  taking  bids  and  onrns  same 
about  July  15.  fi  nnd  14  room  schools,  both 
1  storv.  $.';n,00ii  and  $10(l,(inO  respectively. 
WyckofT  *  While.  Growers  Bank  Bldg., 
San  Jose,  archts. 

nnm   RRCRIVED 
>*.    Y.,    New    York — Prill    Shed — Armory 
Bd.  opened   bids  June   22,  constructing  drill 
shed    for    ir.th    Infantry,    142nd    and     K.Trd 
F-n    T^enox    anO    Bth    Ave 


Post    ft 


.Mrr-nrd.    101     Park    Ave.,    1287,600- 
1.    10.1    Park    Ave.    $3n8..'i72  ; 


.tig    ft    Wei 
Balnbrldge  ("onsir,  Co.,  52  Vanderbllt  Ave 
$314,447.     Noted  June  15 


342 


ENGINEERING     NEWS-RECORD 


Vol.  88,  No.  26 


Buildings  (Continued) 

N.  ■».,  New  York — Scliool — Bd.  Educ, 
500  Park  Ave.,  opened  bids  June  19.  P.  S. 
80.  East  120tli  St.  near  1st  Ave.,  from  T. 
A,  Clarke  Co..  122  Livingston  St.,  Brooklyn, 
$4S7,300;  Concord  Constr.  Co.,  476  Seneca 
Ave.,  Brooklyn.  $491,000  :  P.  J.  Brennan  & 
Son.  624  Madison  Ave.,  $498,200.  Noted 
June  15. 

Minn..  St.  Paul — High  School — Dept. 
Educ.  opened  bids  June  9,  3  story,  150  x  250 
ft.  school  with  2  story,  48  x  90  ft.  wing, 
rein. -con.,  brick  and  tile,  Isabel  and  Con- 
gress Sts.,  from  Gauger-Korsmo  Constr. 
Co.,  301  Endicott  Bldg.  $368,944  :  F.  C.  Nor- 
lander.  408  Metropolitan  Bank  Bldg.,  $373,- 
485  ;  W.  J.  Hov  Co.,  Metropolitan  Opera 
House  Bldg.,  $390,134. 

Wis..  Stevens  Point — High  School — School 
Bd.  opened  bids  June  23,  2  story,  brick,  con- 
crete and  tile,  plain  foundation,  from  Immel 
Constr.  Co.,  200  North  Main  St.,  Fond  du 
Lac,  $124,483  ;  Fluor  Bros.,  50  State  St.. 
O.shkosh,  $127,500.  Otrich-Shropshire  Co., 
Stevens  Point,  $132,473.  Noted  June  15. 
CONTRACTS    AWARDED 

Mass.,  Brockton — School — St.  Patricks 
Parish,  3  storv.  50  x  125  ft.  brick  and  steel 
with  45  X  50  ft.  ell.  Bartlett  St..  to  J.  B. 
Dolan,   43   Tremont  St.,   Boston,    $150,000. 

Mass.,  Dalton — Community  and  Audi- 
torium— Crane  Memorial  Com.,  2  story, 
brick  and  steel,  plain  foundation,  to  D.  H. 
Pike,  Renne  Ave..  Pittsfield.  Archts.  est. 
$150,000.     Noted  Oct.    14. 

Conn..  Greenwich — Business — B.  Harris 
Constr.  Co..  2SS  Atlantic  St..  will  build  4 
storv.  50  X  160  ft.  brick,  stone  and  steel, 
Greenwich  .A.ve.,  by  day  labor.  $150,000. 
Private  plans. 

Conn..  New  Haven — Apartment — F.  Von 
Beren,  1S5  Church  St.,  6  story,  55  x  120 
ft.  brick,  stone,  terra  cotta  and  steel,  plain 
foundation.  Chapel  St.,  to  Natl.  Constr.  Co., 
Malley  Bldg.     Archts.  est.   $200,000. 

N.  T.,  Batavia — High  School — Bd.  Educ, 
3  storv,  144  X  200  ft.,  brick  and  steel,  Ross 
St..  to  Laur  &  Mack  Contg.  Co.,  Highland 
and  College  Aves.,  Niagara  Falls,  $385,420. 
Noted  May  25. 

N.  Y..  Brooklyn — Apartment — S.  and  M. 
Diamond,  c/o  E.  M.  Adelsohn,  archt.  and 
engr.,  1778  Pitkin  Ave.,  4  story,  50  x  110 
ft.,  brick,  steel  and  stone,  plain  foundation, 
Benson  and  20th  Aves.,  by  day  labor. 
$150,000. 

N.  Y..  Brooklyn — Office — S.  Ageloff.  26 
Court  St.,  will  build  2  story.  110  x  200  ft., 
brick,  steel  and  stone,  jjlain  foundation, 
De  Kalb  Ave.  and  Flatbush  Ave.  extension. 
by  dav  labor.  Archts.  est.  $300,000.  M. 
Klein,  "37  Graham  Ave.,  archt.  and  engr, 

N.  Y.,  Buffalo — Bank,  Store  and  Office — 
E.  B.  Green  &  Sons,  archts.,  75  Niagara 
St.,  constructing  Genesee  Bldg.,  14  story. 
Main  and  Genesee  Sts.,  to  Turner  Constr. 
Co.,  244  Madison  Ave.,  New  York. 

N  Y..  New  York  —  Apartment  —  Daar 
Hartman  Constr.  Co.,  c/o  I.  L.  Crausman, 
archt.  and  engr..  2035  Southern  Blvd.,  5 
story  brick,  steel  and  stone,  plain  founda- 
tion," Grand  Ave.,  by  day  labor.   $200,000. 

N.  Y..  New  Y'ork — Bank — C.  W.  Brazer, 
archt.  and  engr.,  1133  Bway,  brick,  steel 
and  stone,  plain  foundation.  Bowery,  to 
W.  L.  Crow  Constr.  Co..  103  Park  Ave., 
for  Citizens  Savings  Bank.  3  8  Bowery. 
Archts.  est.  $400,000.      Noted  June  1. 

N.  Y.,  New  York — Court  House — Bd. 
Estimate  and  Apportionment.  Municipal 
Bldg.,  superstructure  of  court  house  within 
area  bounded  by  Centre.  Worth,  Baxter 
and  Pearl  Sts.,  to  G.  A.  Fuller  Co.,  175  5th 
Ave.,  $4,139,000.      Noted  June   15. 

N.  Y.,  New  York — Office,  etc. — Lockwood, 
Green  &  Co.,  archts.  and  engrs.,  101  Park 
Ave.,  7  story,  office  and  printing,  plant, 
brick,  steel  and  concrete,  plain  foundation, 
219  West  40th  St..  to  J.  Stewart  &  Co.,  30 
Church  St.,  for  New  York  Tribune,  Inc.,  154 
Nassau  St.  Archts.  est.  $500,000.  Noted 
June  1.  „       T         > 

N.  Y..  New  York — School — St.  Josephs 
Rioman  Catholic  Church.  1949  Bathgate 
Ave.,  4  story,  brick,  steel  and  stone,  plain 
foundation,  Bathgate  Ave.,  to  Fountain  & 
Choate,  110  East  23rd  St.  Archts.  est. 
$150,000.     Noted  April  20. 

Pa.,  McKees  Rooks  —  School  —  St.  Marys 
Roman  Catholic  Congregation.  2  story,  87  x 
149  ft.  brick  and  steel.  Church  and  Guthrie 
Sts  ,  to  J.  A.  Bergman  &  Son.  414  Dinwiddle 
St.    Pittsburg.     Engrs.   est.  $150,000. 

Pa.  Phila.  —  Armory  and  Recreation  — 
Girard  College,  Girard  Ave.  and  Corinthian 
St  2  story,  145  x  308  ft.  brick  and  steel, 
plain    foundation,    Girard    Ave.    and    Corin- 


th i; 


St, 


to    Irwin   &   Leighton,    126   North 
Archts.     est.     $500,000.       Noted 


12th 

Pa.    Phila.  —  Convent  —  H.    T>.    Dagit    & 

Sons,    archts..    34    South    17th    St.,,  3    story, 
S5    X    120    ft.    brick,    steel    and    stone,    plain 
foundation.      24th     and     Lehi 
Mitchell-Houseworth   Co., 


St..  for  St.  Columbas  Catholic  Church,  24th 
and  Lehigh  Aves  Archts.  est.  $150,000. 
Noted    Feb.    9. 

Pa.,  Phila. — Sales,  etc. — Traylor  Eng.  Co., 
Broad  and  Lehigh  Aves.,  8  story,  125  x  205 
ft.  rein. -con.  and  brick,  plain  foundation. 
Broad  and  Lehigh  Aves.,  to  W.  Steele  & 
Sons,  16th  and  Arch  Sts. 

Pa.,  Warminster — School — Christ  Home 
for  Children,  2  story,  45  x  100  ft.  brick  and 
stone,  to  A.  Betcher,  Hatsboro. 

N.  C,  Gastonia — Bank — Third  Natl. 
Bank,  7  story.  52  x  110  ft.,  steel,  granite 
and  brick,  to  J.  A.  Jones  Constr.  Co..  Realty 
Bldg.,    Charlotte,    $290,000.      Noted   April   6. 

N.  C,  Lexington — Theatre — Lexington 
Theatre  Co.,  constructing  theatre.  1,500 
seating  capacity,  including  3  stores,  18 
offices  and  large  arcade.  Main  St.,  to  Harbin 
Constr.    Co.,    Lexington,    $128,880. 

N.  C,  Thomasville— High  School— School 
Bd.,  constructing  2  story,  general  contract 
to  C.  V.  York.  Citizens  Bank  Bldg., 
Raleigh,   $152,500.     Noted  June  1. 

N.  C,  Winston-Salem — Auditorium — Con- 
structing auditorium  to  North  Eastern 
Constr.  Co.,  Charlotte,  $350,000.  Noted 
March  16. 

la..  New  Orleans  —  Medical  —  W.  L. 
Stevens,  archt.,  Bordeaux  Apts.,  8  story, 
rein. -con.,  brick  and  terra  cotta,  Prvtania 
and  Aline  Sts..  to  Doullut  &  Williams,  "Whit- 
ney Bldg.,   $400,000. 

O.,  Cleveland  —  School  —  Holy  Family 
Church.  East  131st  St.  and  Chapelside  Ave., 
superstructure  of  2  story,  110  x  164  ft., 
brick,  steel  and  concrete,  to  W.  J.  Pierek, 
7016  Euclid   Ave.      Archts.  est.   $200,000. 

O..  Columbus — Hospital — Bd.  Trustees 
Children's  Hospital,  4  story.  147*  x  154  ft., 
brick,  concrete  and  terra  cotta.  Stone  and 
17th  Sts..  to  D.  W.  McGrath  &  Sons,  255 
East  Broad  St.,   $325,000. 

p.,  Columbus — High  Schools — Bd.  Educ, 
High  and  Town  Sts..  general  contract 
Washington  Gladden  High  School,  3  story, 
200  X  400  ft.,  along  Scioto  River,  and 
Edward  Orten  High  School,  2  story,  278  X 
327  ft.,  Arcadia  Ave.,  both  brick,  stone  and 
concrete,  to  R.  H.  Evans  &  Co..  Ferris 
Bldg.,  $849,430  and  $663,900  respectively. 
Noted  June  22. 

O.,  East  Cleveland  (Cleveland,  P.  O.)  — 
Commercial — Office  and  Apartment — Eucor 
Co.,  c/o  F.  Jones,  820  Guardian  Bldg., 
Cleveland.  2  story.  200  x  200  ft.,  brick 
Sleel  and  concrete.  Euclid  and  Superior 
Aves.,  here,  to  H.  H.  Walker  Co..  16005 
Hazel  Rd..  Cleveland.  Archts.  est.  $250,000. 
Noted  June   1. 

O..  lodi. — High  and  Grade  School — Bd. 
Educ,  2  story,  75  x  143  ft.,  brick,  steel 
and  concrete,  plain  foundation,  to  Hearn 
Constr.  Co.,  4501  Euclid  Ave.,  Cleveland. 
Archts.   est.    $150,000. 

^  O..  Martins  Ferry— High  School— Bd. 
Educ.  general  contract  2  storv,  90  x  100  ft 
brick  and  steel,  to  Parish  Bros..  217  Wick 
Ave..  Youngstown,  $150,650;  heating  and 
ventilating,  to  W.  J.  School  Co..  Youngs- 
town,   $36,954.      Noted   Dec.    8. 

O..  Wickliffe — School — Bd.  Educ.  2  story, 
brick,  steel  and  concrete  addition  to  F  W. 
Mark  Constr.  Co..  Leader-News  Bldg., 
Cleveland,    $95,900.      Noted  June   22. 

O.,  Wooster — High  School — Bd.  Educ.  2 
story,  62  x  16S  ft.,  brick  and  steel  addition, 
plain  foundation.  to  Long  &  Bogner, 
Wooster.      Noted    June    22. 

Mich.,  Ann  .*rbor — Laboratory,  etc. — Bd. 
Regents  of.  Michigan  Univer.~ity.  4  story, 
189  X  248  ft.  laboratory  and  engineering 
shops,  rein. -con.,  brick  and  steel,  plain  foun- 
dation, here,  to  H.  G.  Christman  &  Co.. 
315  Stevens  Bldg..  Detroit.  $700,000.  Noted 
April  13. 

IMJoh.,  Detroit — Office— C.  H.  Crane, 
archt.,  542  Griswold  St..  10  story,  rein. -con., 
brick  and  steel,  plain  foundation.  Woodward 
Ave.,  to  A.  W.  Kutsrhe.  535  Griswold  St. 
$400,000.     Noted  April  20. 

Mich.,  Detroit— Office — S.  S.  Kresge  Co., 
Kresge  Bldg..  6  story.  60  x  60  ft.  rein. -con., 
brick  and  steel,  plain  foundation.  Grand 
River  Ave.,  to  Martin  &  Krausman  Co.,  1101 
Vinton  Bldg.     $175,000.     Noted  .4pril  20. 

Wis..  Manitowoc — High  School — School 
Bd.  brick,  concrete  and  tile,  plain  founda- 
tion, to  T.  Stark  &  Co..  130  Muskego  Ave.. 
Milwaukee.  $410,700.  Tower  and  additional 
terrazzo  work  added  to  original  bid.  Noted 
June  22. 

la..  Davenport — Library — Bd.  Library 
Trustees,  altering  and  building  addition, 
brick  and  tile,  to  J.  Seller  &  Son.  337  Ma- 
sonic Temple  Bldg..  $145,417.  Noted  May  25. 

la.,  nes  Moines — Office — Liberty  Building 
Co..  12  .storv,  steel,  rein. -con.,  brick  and 
Bedford  stone.  6th  and  Grand  Aves..  to  J. 
A.  Benson  Constr.  Co.,  422  Valley  Natl. 
Bank  Bldg..   $1,000,000. 

Minn.,  Minneapolis — Church  and  School — 
First  Baptist  Church,  c/o  W.  B.  Riley,  10th 
St.  and  Harmon  PI.,   3   story.   112  x  147  ft. 


rein. -con.,  brick,  stone  and  tile,  11th  St.  and 
Harmon  PI.,  to  J.  and  W.  A.  Elliott  Co..  906 
Lumber  Exchange  Bldg.,  $180,000.  Noted 
April  6. 

Minn.j  Minneapolis — Library — State  Bd. 
of  Control,  St.  Paul,  6  story,  400  x  400  ft. 
rein. -con.,  brick  and  tile.  State  University 
Campus,  here,  to  C.  Skooglum.  502  Ryan 
Bldg.,    St.    Paul.    $926,856.      Noted    June    15. 

Wash.,  Seattle — Church — Fourth  Church 
of  Christ  Scientists,  completing  5  story,  120 
X  120  ft.  concrete,  steel  and  terra  cotta,  Sth 
and  Seneca  Sts.,  to  N.  McDonald,  339  Henrv 
Bldg.     Archts.  est.  $150,000. 

Cal..  San  Francisco — Market — W.  Hough- 
taling,  constructing  1  story,  brick  and  con- 
crete, Sth  and  Market  Sts.,  to  G.  Wagner. 
251  Kearny  St.  $300,000.  Cost  plus  percent- 
age basis.     Noted  May  18. 

Ont.,  Hamilton — -Store,  etc. — L.  R.  Steele 
&  Co..  Ltd..  Royal  Bank  Bldg.,  converting 
3  story  building  into  store  and  cafeteria, 
concrete,  brick  and  steel,  general  contract 
to  W.  H.  Cooper,  Clyde  Bldg..  $120,000  ; 
electrical  work,  to  Salibury  Electrical  Co.. 
112  King  St.  W.,  Toronto.  Total  est.  $150,- 
000. 

Ont..  Preston — Sanitarium — Watt  & 
Blackwell,  archts..  Bank  of  Toronto  Bldg.. 
London,  2  story,  40  x  370  ft.  concrete,  tile 
and  stucco,  to  C.  Braun.  295  King  St.  W., 
Kitchener,  for  Preston  Sanitarium  Co. 
Archts.   est.   $225,000.     Noted  June   8. 

Federal  Government  Works 

PROPOSED     WORK 

Cal.,  I.ivermore — Hospital — U.  S.  Vet- 
erans' Bureau.  Room  1044.  Arlington  Bldg.. 
Wash..  D.  C,  ha\-ing  plans  prepared  by  M 
O'Brien,  archt.,  68  Post  St.,  San  Francisco. 
30  rein. -con.  and  frame  hospital  buildings, 
on  Cresta  Blanca.  5  mi.  from  here.  Noted 
June   8. 

BIDS    DESIDED 

Mass..  l/owell — Alterations — July  14  by 
Treas.  Dept..  Wash..  D.  C.  alterations  to 
V.  S.  Post  Office,  here.  J.  A.  Wetmore, 
acting  superv.  archt. 

Mass.,  Northampton — Foundations — July 
3,  at  Office  Director  U.  S.  Veterans  Bureau. 
Room  1044  Arlington  Bldg..  Wash..  D.  C, 
concrete  foundations  for  9  patient  buildings, 
here  ;  adv.  this  issue. 

N.  Y.,  Oswego — Cornice,  etc. — July  19. 
Treas.  Dept.,  Wash..  D.  C,  restoring 
cornice,  replacing  roof  construction,  etc., 
o-i  U.  S.  Post  Office,  here.  J.  A.  Wetmore, 
acting  super\-.  archt. ;   adv.  this  issue. 

Ala.,  Tuskegee  —  Fire  Alarm  System — ■ 
July  18  by  Treas.  Dept..  Wash.,  D.  C.  for 
fire  alarm  system  at  LT.  S.  Veterans 
Hospital,  here.  J.  A.  Wetmore,  acting 
superv.   archt. 

Wis.,  Sheboygan — Mailing  Shed — July  20. 
by  Treas.  Dept..  Wash.,  D.  C,  new  mailing 
shed  at  U.  S.  Post  Office,  here.  J.  A.  Wet- 
more, acting  superv.  archt. ;  adv.  this  issue. 

Minn.,  Albert  Eea — Extension  to  Work- 
room, etc. — July  12  by  Treas.  Dept..  Wash.. 
D.  C.  for  extension  to  workroom,  new 
mailing  vestibule,  changes  in  Post  Office 
screen,  wire  mesh  partitions,  etc,  J.  A. 
Wetmore.  acting  superv.  archt. 

Cal..  Presidio  (San  Francisco  P.  O.)  — 
Pump  House,  etc. — J.  W.  Roberts.  Post 
Office  Bldg..  San  Francisco,  recei\nng  bids 
for  pump  house,  pump  equipment  and  fire 
protection  system,  at  Marine  Hospital,  here, 
for  Treas.   Dept..  ^Vash..  D.  C. 

Cal..  San  Francisco — Equipment — July  5, 
at  U.  S.  Engineer  Office.  240  Montgomery 
St.,  2  sets  evaporator  equipment  for  dredges 
Sacramento  and  San  Joaquin,  to  supply  feed 
water  for  boilers  and  portable  water  for 
domestic  use. 

BIDS    RECEIVED 

Mass..  Nantucket — Radio  Compass  House 
— Spec.  4638 — Bureau  Yards  &  Docks,  Navy 
Dept.,  ^Vash..  D.  C.  radio  compass  house. 
Naval  Radio  Statiop  at  Surfside,  here,  from 
W.  F.  Martens,  112  Cutler  Bldg..  Rochester. 
N.  Y.,  $4,480  :  H.  L.  Gibbs,  5  Milk  St.. 
$5,500  (40  days)  :  G.  E.  Ward,  417  East 
24th  St..  New  York.  $5,176  (60  days). 
Noted  June    22.  , 

Pa.,  Phila. — Dredging — IT.  S.  Engineer. 
815  Witherspoon  Bldg..  1321  Walnut  St.. 
dredging  in  Delaware  River  at  Ft.  Mifflin. 
48  400  cu.vd.  scow  measurement,  exclusive 
of  allowable  overdepth.  and  6.200  cu.yd.. 
maximum  allowai:>le  overdepth.  from  .\mer. 
Dredging  Co..  510  Mariner  &  Merchant 
Bldg..  $0.34  per  cu.yd.;  Delaware  Dredging 
r-o..  316  Insurance  Exch.  Bldg.,  $0,274. 
Noted   June   15. 

Va.,  Y'orktown — Alternators,  etc. — Spec. 
4612 — Bureau  Yards  &  Docks.  Navy  Dept.. 
Wash..  D.  C.  alternators  and  auxiliary 
equipment  at  Na\->-  Mine  Depot,  here.  (1) 
work  complete,  from  Westinghouse  Electric 
Mfg.  Co..  803  Hibbs  Bldg.,  Wash.,  D.  C, 
$9,500   (150  days)  ;  Electro-aiechanical  Co., 
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South   Calvert    St.,   Baltimore,    Md.,    $10,147, 
(2)    $9,230  :    Carroll    Klectric   Co.,    714    12th 
St.,  Wash..  D.  C,  $11,250   (150  days).    Noted 
June  8. 

Va.,  Yorkfown — Remodeling,  etc. — Spec. 
4627 — Bureau  Yard.s  &  Docks.  Xavy  Dept.. 
Wash.,  D.  C  remodeling  and  installing 
Diesel  oil  engines,  here.  (1)  work  complete 
from  Amer.  Eng.  Co..  Aramingo  and  Cum- 
berland Sts.,  Phila.,  Pa..  (1)  $1",750  (150 
days)  ;  Newport  News  Iron  "Wks.,  Newport 
News,  (1)  $11,200  (150  days),  (2)  $1,300; 
Shevlin  Eng.  Co..  110  West  34th  St..  New 
York.    (1)   $12,560    (150  days).    (2)    $1,305. 

North  Carolina — Repairs,  etc. — Spec.  4661 
— Bureau  Yards  &  Docks,  Navy  Dept., 
Wash.,  D.  C,  repairs  and  improvements 
to  Naval  Radio  Compass  Stations,  at 
Po>-ners  Hill.  Cape  Lookout  and  Cape 
Hatteras.  also  at  Hog  Island,  Va.,  (1) 
work  complete,  from  H.  M.  Lucas.  115 
Maple  St..  Portsmouth.  Va..  (1)  $5,787 
(60  davs)  (2)  $2,405  (3)  $844  (4)  $1,788 
(5)  $750;  L.  H.  Harlan.  203  East  Main 
St.  Charlottesville.  Va..  (1)  $14,642  (60 
davs)  (2)  $5,436  (3)  $2,450  (4)  $4.S98  (5) 
$1,858. 

Mont..  Great  FnUs — Canals,  etc. — V.  S. 
Reel.  Serv..  Sun  River  Project.  118,000  cu. 
yd.  canal  excav..  21.000  cu.yd.  excav.  for 
structures.  1.850  cu.yd.  rein.-con..  2.5O0  lin. 
ft.  vitr.  and  concrete  pipe,  etc,  from  F. 
Coolidge.  Laramie.  Wyo.,  $66,539.  Noted 
April   27. 

CONTR.\rT.S  AW.4RDSD 
Mass..  Hinsman — Repairing  Roof — Spec. 
4680 — Bureau  Yards  &  Docks.  Navy  Dept., 
Wash..  D.  C,  repairing  roots  here,  to 
Johns-MansviUe.  Inc..  55  High  St..  Boston. 
$55.^84. 

N.  Y..  Brooklyn — Repaving — Spec.  4675 — 
Bureau  Yards  &  Docks.  Na%T  Dept..  Wash., 
D.  C,  furnishing  labor  to  repave  Pier  D. 
here,  to  Tide  Water  Roofing  Co..  Inc..  i<> 
Sullivan  St..  New  York,  $3,842  {30  days). 
Noted  June  15. 

If.  Y.,  New  York — Steel  Docks,  etc. — 
Spec.  4677 — Bureau  Yards  &  Docks,  Na\-y 
Dept..  Wash.,  D.  C.  steel  docks  and  closing 
panel  Building  29.  here,  to  C.  Meads  &  Co.. 
217   West    14th   St..    $5,616.      (60    days). 

Pa..  Phila.  —  Operating  Device  —  Spec. 
4C74 — Bureau  Yards  &  Docks.  Navy  Dept.. 
Wash..  D.  C.  motor  driven  sash  operating 
devices  at  Navv  Yard,  here,  to  David 
Lupton  Sons  Co..  Inc..  Allegheny  and  Tulip 
Sts.,  $6,422    (45  days).     Noted  June  15. 

Pa..  Phila. — Ste.im  Line,  etc. — Spec.  4668 
— Bureau  Yards  &  Docks.  Navy  Dept., 
Wash..  D.  C.  steam  piping  and  concrete 
trench.  Na^-y  Yards,  here,  to  N.  Connelly. 
1404  North  18th  St..  $39,030  (120  days). 
Noted  June  15. 

Pa.,  Phila. — Tfnderpinning  Storehouse  — 
Spec  4628 — Bureau  Yards  &  Docks.  Navy 
Dept..  ^Vash..  D.  C.  underpinning  aircraft 
storehouse.  Naval  Aircraft  Factory.  League 
Island,  here,  to  Triest  Contg  Corp.,  126 
East  59th  St..  New  York.  $227, 27().  (270 
days).     Noted   June  1. 

Md..  Annapolis  —  Seawall  —  Spec.  4621  — 
Bureau  Yards  &  Docks,  Navy  Dept..  Wash., 
D.  r.,  seawall  at  Nav:il  Academy,  here,  to 
McLean  Contg.  Co.  Fidelity  Bldg..  Balti- 
mcre.  $14,350  (120  days).  Noted  .Time  22. 
I>.  r..  Wa«h. — Fuel  Oil  Tanks — Spec.  4640 
— Bureau  Yards  &  Dorks,  Navy  Dept., 
Wash..  T>.  C.  oil  tanks  and  piping  at 
Balboa  and  Cristobal.  Iank.<i.  pumps  etc 
at  Coco  .Solo,  fo  W.  B.  Kvle.  648  Call  BlrtlT., 
San  Francisco.  Cal..  $129,000  (160  days). 
Noted  Jime  8. 

O.  <•.,  Waiih. — Repairs — Spec.  4623 — 
Bureau  Yards  *  Docks,  .Navy  Dept.,  repairs 
to  Marine  Barracks,  at  Navy  Yard,  here,  to 
G.  E.  Wright,  Inc.,  1454  Monadnock  Bldg.. 
Chicago.  $22,700  (120  days).  Noted  June  8. 
Va.,  Norfolk — Steam  Main — Spec.  4617 — 
Bureau  Yards  &  Docks.  .Na^-y  Dept..  Wash., 
D.  C,  high  pressure  steam  main.  Navy 
Yard.  here,  to  J.  W.  Danforth,  72  Elllrott 
St..  Buffalo.  N.  Y..  $26,948  (120  days). 
Noted    June    8. 

Va..  Qtianflro — RemodelinB' — Sp<T.    1613 — 
Bureau  Yards  &  Dorks,  Navy  Dept..   Wr  i 
D    C.  remodeling  hotel  at  .Marine  l!:irr  . 
here,  to  Claihorne  A  Taylor.   Inc..   I'.i.  i  '         ■ 
Trust    Bldg..    Kichmond,    $12,500    (fin    .1 
Notwl    June    8. 

n.  C.  North  Inland — Radio  Comra  =  =  '■"  • 
lion — Spec.  4S58 — Bureau  Yards  A  !■— i  . 
Navy  Dept  .  Wash..  I).  C.  radio  cf.mi..:  ■: 
station  at  lighthouse  reservation,  h'n-.  t" 
Simmons-Mayrant  Co.,  Peoples  I!ldg„ 
Charleston.  $1,247   (40  days). 

Fla..    Prnaarola — Biilkhenri,    etc.  —  "     -. 
4644 — Bureau   Yards  &    f>orks,    Na    v    !• 
Wash..    D.   C.    bulkhead,    runwav  .nt\.I 
at    Naval    Air    Station,    here.    tr.    \<'-:i 
Williams     Co..      816      Howard      Ave,      N'^ 
Orleans.    La..     $97,900     (240    days).       Nn'e.l 
June   22 


Cal.,  Mare  Island — Power  House  Exten- 
sion— Spec.  4664 — Bureau  Yards  &  Docks, 
Navy  Dept..  Wash..  D.  C,  extension  to 
power  house  here,  to  J.  Pringle.  621  Georgia 
St..  Vallejo,  $8.8"!)  (120  days).  Noted 
June  15. 

Miscellaneous 

PROPOSED  WORK 
Retaining  Wall  and  Fill — Springfield, 
Mass. — New  York.  New  Haven  &  Hartford 
R.R..  South  Sta..  Boston,  plans  rein.-con. 
retaining  wall  and  solid  fill,  near  and  along 
the  new  Connecticut  River  Bridge.  H.  L. 
Ripley,  c/o  owner,   engr. 

Transmission  Line.  etc. — Newstead.  N.  Y. 
— Genesee  Light  &  Power  Co..  Batavia,  plans 
extension  of  service  into  Newstead.  street 
lighting  in  Pembroke,  and  general  improve- 
ment to  sub-station  at  Attica.  $53,700.  En- 
gineer not  announced. 

Tractor — .Salamnnra.  N.  Y. — Citv  plans 
to  purchase  large  tractor.  To  exceed$1.000. 
Retaining  Walls — Pittsburgh.  Pa. — City, 
c/o  C.  H.  Finley.  dir.  Pub.  Wks.,  plans  300 
ft.  concrete  retaining  wall  in  2  sections. 
$26,000. 

Transmission  I,ine  —  Nashville,  N.  C. — 
Plans  9  mi.  transmission  line  from  Rockv 
Mount  to  here.  Mees  &  Mees,  Charlotte, 
engrs. 

Park    and    Playground,    etc. — Dover,    O. 

Plans  $30,000  bond  issue  for  park  and  play- 
ground, to  include  dancing  pavilion,  boat 
house,  bath  house  and  3.000  seat  baseball 
grounds,    etc. 

H.vdro-Electrie  Development — Ely,  Minn. 
— Minnesota  Utilities  Co.,  Eveleth,  plans 
hydro-electric  development.  12.000  h.p.  8 
miles  east  of  here.  Work  includes  elec- 
trical transmission  system,  concrete  and 
steel  dam.  large  power  house  on  shores 
of  Falls  Lake,  etc  $1,750,000.  R.  M. 
Hesketh.    Eveleth,    secy,    and    mgr. 

Gas  Line — MUl  Valle.r,  Cal.— Pacific  Gas 
&  Electric  Co.,  445  Sutter  St.,  San  Fran- 
cisco, had  surveys  made  constructing  high 
pressure  gas  transmission  line  from  here 
to  Sausalito.     $192,000.     Private  plans. 

Electric  Light  and  Distribution  System — 
St.  John.  .N.  B. — Plans  electric  light  and 
distribution  .system,  cost  between  $850  000 
and  $900,000.  H.  Phillip.s,  c/o  New  Bruns- 
wick Contg.  Co..  St.  John.  engr.  in  charge. 
BIDS    DESIRED  '         ^  * 

Tnrblnes  etc.— Cohoes,  N.  T.— July  10, 
by  C.  L.  Cadle.  supt.  Pub.  Wks..  Albanv. 
furni.shing  and  delivering  2  hvdraulic 
turbines  with  governor  eriuiiiment  aiid  extra 
parts  also  2  water  wheel  driven  generators 
and  other  electrical  equipment  in  proposed 
1       gg  ^j  Crescent  Dam,  here,  Contrs. 


Hydro-Electric  Development  —  Dotham, 
Ala. — Aug.  15,  by  E.  O.  Jones,  mavur  and 
City  Council,  constructing  hvdrw-electric 
project.  Ludlow  Engrs.  Inc..  Winston- 
Salem,   engrs.  ;  adv.  this  issue. 

Steam  and  Water  Piping — StarkviUe, 
SIiss. — July  8.  by  State  Bond  Impvt.  Comn., 
Jackson,  furnishing  and  installing  complete 
system  of  steam  and  water  piping  in  power 
T^^^hi'^H-Sr^.  *i-  College,  here.  Link  & 
Trueblood,    1520   Chemical    Bldg.,    St     Louis 

archt'^'''"'"^"     *'■    ^'"^'   •'^<='^®"'"-  supervising 

T,  ^r'"^J""'^-  <■*<■.— Akron,  O.— July  3,  by 
„;.  _  1  "■  ?"-^'  Puili^h.  agt.,  one  5  ton  dump 


truck  and   1   car  of  pig  lead. 

nir.",''"''!'""^"'''''*^''"— J"'>'  S.  by  State  Hv. 
CemVni^"'?!"^-  ?"''"-ay  under  Michigan 
Central  tracks  and  grading  0.396  road,  incL 
1.406  cu.yd.  rein.-con..  20.600  lb.  reinforcing 
steel,  15.442  cu.yd.  excav.,  etc..  Jack.son  Co. 
-,.?'*''*/'?  _TraveUng  Crane — Milwankee, 
HIS.— July  I.  by  J.  H.  Fowles.  secv.  Sewer- 
age tomn.,  508  Market  St.,  20  ton  electric 
traveling  crane. 

T.,^''"^':"^"''";:"  "*'•  «<■«■— July  6.  by  Dept. 
fuD.  «  ks..  Ottawa,  addition  to  eastern 
wharf  at  (^rosse  He  Quarantine  Sta.  $26,0"" 
K.  AL  Cameron,  c/o  Dept.  Pub.  ■\\'ks.,  Ot- 
tawa, engr. 

Conduits  —  Montreal.  Que.  —  Electrical 
Comn.  receiving  bids  for  placing  conduits  in 
?J'"?f'?,>X*''^'  of  Bleury  St.  to  line  of  Beaver 
Hall  Hill  and  ea.-st  of  St.  Lawrence  St.  to 
Bern  St.      $250. ono. 

Barge— Queber,  Que.— July  5,  by  Dept. 
Marine  &  Fisheries.  Ottawa,  one  steel  single 
screw  Hopper  Barge,  210  ft.  long,  35  ft. 
wide,   9d0   cu.yd.  capacity,   1,250   hp. 

Cinder  Carrying   System — London,   Ont. 

Taking    bids    system    for    carrying    cinders 
from    incinerator    across    river    about    1,000 
ft.     H.  A.   Brazier,   cit.v  engr. 
BIDS     RECEIVED 

Foundation— Detroit.  Mich.— Art  Comn.. 
.04  East  Jefferson  .\ve..  opened  bids  for 
foundation,  incl.  grading,  excav.,  under- 
ground drainage,  and  water  svstem  for  art 
institution,  from  A.  J.  McLean  Co..  300 
Holden  Bldg..  $11)3. S52  ;  Thompson-Starret 
Co.,  333  State  St.  $1(15.moo  :  A.  W.  Kutche 
Co.,  535  Griswold  St..  $109,874. 

Tunnel  —  San    Francisco,   Cal.  —  Et.    Pub. 
constructing    Pulgas    Tunnel.     Hetch 


power  h  _      

A-1    and  A-2 ;   adv.  this   issue' 

Park — KImira,  N.  Y. — Ca.shmere  Grotto 
No.  11  M.O.V.P.E.R.  Ma.sonic  Temple, 
taking  bids  constructing  new  Park  first 
unit  to  Include  125  x  170  ft.  wood  and 
steel  building.  $40,000.  H.  M.  Haskell, 
Hett  Bldg..  Elmlra,  archt.     .Voted  June  8. 

Concrete  Mixer — Jamestown.  N.  Y. — Bd 
Estimate  &  Review  taking  bids  large  con- 
crete mixer.  $5,800.  L.  Bergman.  cItv 
engr. 

RItnminona     Road     Sarfneing     Material 

New  York.  N.  Y.— July  6,  bv  W.  J.  Flvnn, 
acting  iires.  Bronx  Bnro.  furnishing  and"  de- 
livering 35.000  gal.  bituminous  road  surfac- 
ing material   (for  hot  use). 

Timber,  »!<•. — PrekaTillr.  N.  Y. — .Tuly  7, 
by  State  Bd.  Armory  Comrs  .  158  State  St. 
Albany,  furnishing  timber,  sheathing,  floor- 
ing, exterior  faring  lumber,  etc  .  for  stable 
State  Camp  of  Instruction,  near  here  p! 
W.   Ward,   secy  :  adv.  this  issue. 

Ornamental  I.lirhia — Long  Brnnrh.  N.  t. 
— July  5,  Installing  ornamental  lights  on 
Liberty  St..  fnlon.  2nd  and  rockwell  Aves. 
from  I'.way  to  fnlon  Ave.  F.  C.  Quinn, 
city  elk.  :  adv.  this   Issue. 

Cranps^PlltshorKh,  Pa. — .Tones  &  Laiigh- 
lin  Sleel  Cr...  Hnss  and  3rd  Aves..  taking 
bids  77  cranes  for  plant  at  Hammond.    Ind. 

rrnnra — Pltlahnrgh.  Pa. — Natl  Tube  Co 
rri.l  IMilc.  taking  bids  128  cranes  for  new- 
1-  111    ;.t    i;.-.rv,    Ind 

Inxlne-Genernfor    fnlf — nelhaven.    N.    C. 


AWARDED 
New    York,    N.   T. 

in  Boro.  Municipal 
plivering  3.000  ton 
ork  Trap  Rock  Co.. 
1.00"  cu.yd.  iraving 


ilk. 


OmenI,    Vltrlfled    Rrlek    or    .^sphnlt    RInrk 

— TnllBhaaaee,  fin. —  R/'celving  bld«  for  fur- 
nishing cement,  vltr.  brick  or  asphalt  block 
for  paving  2  ml  140.000.  J.  W.  Oreer, 
Tallnha"»ee.  engr 


n-ks 

Hetchy  Project.  Contr.  85,  from  Grant- 
Smith  Co..  Balboa  Bldg..  $683,050 ;  Utah 
Constr,  Co..  Phelan  Bldg..  $710,582  :  F. 
Rolandi,  550  Montgomerv  St..  $744,850 
Noted    June    15. 

CONTRACTS 

Inorganic  Dust.  etr. — 
J.  Miller,  pres.  .Manhatt 
Bldg..  furnishing  and  r 
inorganic  dust,  to  .X.w  ^ 
101   Park  Ave  ,   $22.05"  : 

grlLs.  to  RosofT  Sand  &  Gravel  Co..  152  West 
42nd  St..  $1.8011;  50",nno  gal.  refined  as- 
phalt, to  Standard  Oil  Co,  of  New  York 
26  Bway..  $26,500.     Noted  June  15. 

Subua.v — Erie.  Pa.— City  and  Pennsvl- 
vania  R.R.,  grading,  draining  and  con- 
structing city's  portion  of  retaining  walla 
in  connection  with  Cherrv  St.  .subway  to 
W.  Bancroft.  Jr..  Erie.  Etigrs.  est.  $105  ilOfl 
.Voted  June  S.  ... 

Power  Lighting  and  Signal  S.vstem — Nor- 
folk. Va,.— For  power,  lighting  and  signal 
system  for  grain  elevator  at  Sewalls  Point 
to  Electro  Mechanical  Co..  432  North  Cal- 
vert St..   Baltimore.   Md.      $GO.''nO. 

Mrrhnnlral  Equipment — Goldsboro,  N.  C 
—See    'Waterworks" 

Eleelrle  IliolrilMillon  and  Lighting  8y«. 
•  em — .\dn.  Minn. —  F..r  electric  distribution 
and  lighting  system,  to  E.  W,  Johnson,  Ada, 
about  $2<'.""ii.  Engrs.  est  $25,000.  Noted 
June  1. 

Transmission  Line — Andale.  Kan. — 'For 
20  mi.  transmission  line  from  hero  to 
Wichita  through  CoUvlch  to  Maize,  to  P 
Chapin.  Jr..  ISiifi  East  29th  St..  Kansas 
City.   Mo.,    $33,006.      .Voted  June   IS. 

Tranamisslon  Line  and  Dlstrthntlnn  Hys- 
lem — l.»«renre,  Neh, — I'liv,  constructing 
transniiuxit.n  line  and  dislrilmtlim  svstem 
to  lla.k.tt  tc  Cooper.  Bankers  Life  Bldg, 
Lincoln,  $13,31'i,     .Voted  June  IS. 

Kiprirlr  nislrlhnlinn  Syslem — HIilsbnm. 
N.  n. — Electric  dl.strlbutlon  and  lighline 
svstem,  to  .M  Hvl.'ind.  1114  sth  Ave.,  N. 
F'argo.   $21. "fi".      Notrd   May  26. 

Gas  Line — «nn  .\nlonlo.  Tex/— Onibstako 
Investm«ni  i 'o.  fin  ml  pipeline  from  here 
to  gas  n.ld  ill  MrMiilIrn  Co..  to  Hope  Kng. 
Co.,    Mt.    Vernon.    O. 

Rwimmlni  Bnlhs — Ottawa.  Ont. — Clly 
Council  reprinded  cnniracts  for  swimming 
baths  on  King  Edward  Ave  and  I'loiirte 
Park.    Project   postponed  until   1923.    Noted 


Jiir 
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Copu :     Official    Proposals    reaching 
York  Office  by   10  A.   M.,  Tuesday  can 
be  printed   in  the   issue  out   Thursday. 


OFFICIAL  PROPOSALS 


Bids:      July   25. 

Piggery  and   Incinerating  Plant 

Buffalo,    X.   Y. 

Sealed  proposals  will  be  received  at  the 
office  of  this  department.  Room  3,  Municipal 
Building,  until  11:00  o'clock  July  25,  1922, 
for  the  followng: 

1st  For  a  tract  of  land  not  less  than  2O0 
nor  more  than  600  acres  in  area,  adjoining 
a  railroad  and  within  fifteen  miles  of  the 
Buffalo  City  Line,  for  the  operation  and 
maintenance  of  a  piggery.  Bidders  must 
give  a  full  description  of  the  property,  price 
per  acre  or  terms  for  a  lease  for  a  period 
of  years,  subject  to  purchase  by  the  city. 
and  give  to  the  city  the  right  to  purchase 
the  same  at  the  price  mentioned  in  said  bid, 
for  a  period  of  si.\  months  from  the  date  of 
the  opening  of  such  bid. 

2nd.  For  a  tract  of  land  not  less  than  10 
acres,  adjoining  a  railroad  and  not  over 
fifteen  miles  from  the  Buffalo  City  Line,  for 
the  operation  and  maintenance  of  an  in- 
cineration or  reduction  plant.  Bidders  must 
give  a  full  description  of  the  property, 
price  per  acre  or  terms  for  a  lease  for  a 
period  of  years  subject  to  purchase  by  the 
city,  and  give  to  the  city  the  right  to  pur- 
chase the  same,  at  the  price  mentioned  in 
said  bid,  for  a  period  of  six  months  from 
the  date  of  the  opening  of  such  bid. 

3rd.  For  the  necessary  machinery  and 
equipment  for  the  incineration  or  reduction 
of  til  garbage  collected  by  j;he  City  of  Buf- 
falo, which  machinery  and  e«|Ulpment  must 
have  a  capacity  of  200  tons  per  da.v.  Bid- 
ders must  .submit  detailed  plans  and  speci- 
fications showing  their  method  of  incinera- 
tion or  reduction,  including  the  cost  of 
operation  per  ton.  the  commercial  value  of 
the  residue,  the  names  of  cities  where  simi- 
lar plants  are  being  operated  and  a  guar- 
anty that  no  obnoxious  gases  or  odors  will 
be  created  through  operation.  No  proposal 
will  be  considered  unless  it  be  accompanied 
by  a  certified  check,  payable  to  the  order 
of  the  Department  of  Public  Works,  in  an 
amount  equal  to  ten  per  cent  of  the  cost  of 
saifi  machinery  and  equipment,  or  a  bond 
in  conformity  with  law,  which  bond  shall 
be  fifty  per  cent  of  the  sum  named  in  the 
proposal. 

4th.  For  the  necessary  machinery  and 
equipment  for  the  incineration  or  reduction 
of  some  of  the  garbage  of  the  City  of  Buf- 
falo, "^'hich  said  machinery  and  equipment 
must  have  a  capacity  of  at  least  50  tons 
per  day.  Bidders  must  submit  detailed 
plans  and  specifications  showing  their 
method  of  incineration  or  reduction,  in- 
cluding the  cost  of  operation  per  ton,  the 
comm-  i.i;)  1  \alue  of  tlie  residue,  the  names 
of    I  ,:  ii:,il:)r    plants    are    being 

opt-r  '       r  >■  that  no  "obnoxious 

gas.  ■      r.ated  through  oper- 

ation. ,lI    \'  ill   be   considered  un- 

less it  lie  arif.niiianied  by  a  certified  che?k. 
payable  to  the  order  of  the  Department  of 
Public  "Works,  in  an  amount  equal  to  ten 
per  cent  of  the  cost  of  said  machinery  and 
equipment,  or  a  bond  in  conformity  with 
law,  which  bond  shall  be  fifty  per  cent  of 
the  sum  named  in  the  proposal. 

Any  desired  information  in  regard  to  the 
above  can  be  had  on  application  at  the 
office  of  the  Commissioner  of  Public  "Works. 
Room  3.  Municipal  Building,  on  and  after 
this  date. 

This  department  reserves  the  right  to  re- 
ject any  and  all  bids  and  waive  any  infor- 
malities. 

The  above  bids  are  requested  pursuant 
to  action  of  the  Council  of  the  City  of  Buf- 
falo taken  on  the  24th  day  of  May,  1922,  by 
resolution   No.    27   of  said   date. 

ARTHUR  "W.  KREINHEDER. 
Commissioner    of    Public    "Works. 
June  19,  20,  26,  27.  Citj?  of  Buffalo. 


OFFICIAL   PROPOSALS 


Five  Sections  of  State 
Highway 

Baltimore,  Md. 

Seaie'Jl  proposals  for  building  five  sections 
of   State   Highway,    as   follows: 

CARROLL  COUNTY — Contract  CL-39 — 
One  section  of  State  Highway  from  Elders- 
burg  to  Freedom,  a  distance  of  2.0  miles — 
(Concrete). 

FREDERICK  COUNTY— Contract  F-55 
— One  section  of  State  Highway  through 
Emmitsburg,  a  distance  of  0.53  miles — 
(Concrete). 

HOWARD  COUNTY — Contract  HO-22 — 
One  section  of  State  Highway  through  Elli- 
cott  City,  a  distance  of  0-4  miles — (Con- 
crete). 

BALTIMORE  COUNTY— Contract  B-52 
— One  section  of  State  Highway  from  Jack- 
sonsvyie  to  Sweet  Air,  a  distance  of  1.34 
miles — (Concrete). 

ST.  MARYS  AND  CHARLES  COUNTIES 
— Contract  SM-17  and  CH-24 — One  section 
of  State  Highway  from  New  Market  toward 
Dentsville.  a  distance  of  4.0  miles — 
(Gravel). 

will  be  received  by  the  State  Roads  Com- 
mission at  its  offices.  601  Garrett  Building. 
Baltimore.  Maryland,  until  12  m..  Standard 
Time,  on  the  5th  day  of  July,  1922.  at 
which  time  and  place  they  "will  be  publicly 
opened  and  read. 

Bids  must  be  made  upon  the  blank  pro- 
posal form  which,  with  specifications  and 
plans,  will  be  furnished  by  the  Commission 
upon  application  and  cash  payment  of  $1.00. 
as  hereafter  no  charges  will  be  permitted. 

No  bids  will  be  received  unless  accompa- 
nied by  a  certified  check  for  the  sum  of 
five  hundred  ($500)  dollars,  payable  to  the 
State  Roads  Commission. 

The  successful  bidder  will  be  required  to 
give  bond,  and  comply  with  the  Acts  of  the 
General  Assembly  of  Maryland,  respecting 
contracts. 

The  Commission  reserves  the  right  to  re- 
ject any  and  all  bids. 

By  order  of  the  State  Roads  Commission 
this  15th  day  of  June,   1922. 

J.  N.  MACKALL,  Chairman. 
L.  H.  STANART.    Secretary. 


Bids:     July    11. 

Sluice-gates,  Hydraulic  Cylinders 
etc. 

CONTR.A.CT  20S 

New  York  City. 
Sealed  bids  will  be  received  by  the  Board 
of  Water  Supply,  at  its  offices,  twenty- 
second  floor.  Municipal  Building,  Park  Row. 
Centre  and  Chambers  Streets.  New  York 
City,  until  11  a.m.,  Eastern  Standard  time, 
on  Tuesday.  July  11,  1922.  for  Contract  208, 
for  furnishing  and  delivering  sluice-gates, 
hydraulic  cylinders,  fittings  and  appurte- 
nances for  the  intake  shaft  of  the  Shandaken 
tunnel,  all  as  set  forth  in  the  specifications. 
.^11  deliveries  shall  be  made  f.o.b.  at  the 
Grand  Gorge  station  on  the  Ulster  and 
Delaware  railroad,  Delaware  County,  New 
York. 

At  the  above  place  and  time  the  bids  will 
be  publicly  opened  and  read.  Pamphlets 
containing  information  for  bidders,  forms 
of  bid  and  contract,  specifications  contract 
drawings,  etc..  can  be  obtained  at  the  office 
of  the  Secretary  at  the  above  address,  by 
depositing  the  sum  of  ten  dollars  ($10)  in 
cash  or  its  equivalent  for  each  pamphlet. 
For  further  particulars  apply  to  the  office 
of  the  Chief  Engineer  at  the  above  address. 
GEORGE  J.. GILLESPIE 

President. 
JAMES    P.    SIXNOTT. 
PHILIP  P.  DONOHUE. 
Commissioners.   Board  of  Water  Supply. 
BENJ.  F.  EINBIGLER,  Secretary. 
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Bids:  July  7. 

High"way  Work 
Route  4 — Section  17 

Toms  River,  N.  J. 

NOTICE  IS  HEREBY  GIVEN  that 
sealed  bids  will  be  received  by  the  County 
of  Ocean  for  the  follo"w"ing:  Construction 
of  State  Highway.  Route  4,  Section  17, 
Main  Street,  Bamegat. 

Estimate  of  reinforced  cement  concrete 
pavement  is   12.921  sq.yd. 

Work  is  to  be  performed  under  County 
Reimbursement  Act.  Chapter  183.  Laws- 
of  1918,  and  amended  by  Chapter  317, 
Laws  of  192U. 

Bids  will  be  received  at  the  Court  House, 
at  Toms  River,  N.  J.,  on  July  7th,  1922.  at 
11    a.m..    Standard  Time. 

Drawings,  specifications  and  form  of 
contract  and  bond  for  the  proposed  work 
are  on  file  in  the  office  of  J.  M.  Abbott, 
County  Engineer,  at  Toms  River,  and  in 
the  office  of  the  State  Highway  Department, 
Trenton,  New  Jersey,  and  may  be  inspected 
by  prospective  bidders.  Plans  will  be  fur- 
nished on  deposit  of  ten  ($10.00)  dollars 
upon  application  to  J.  M.  Abbott,  County 
Engineer.  Bids  must  be  made  on  the 
standard  proposal  forms  in  the  manner 
designated  therein  and  as  required  by  the 
specifications,  enclosed  in  sealed  enveiopes, 
addressed  to  the  Board  of  Chosen  Free- 
holders of  the  County  of  Ocean  and  bear- 
ing the  name  and  address  of  the  bidder 
and  the  name  and  section  of  the  route  on 
the  outside.  Bid  must  be  accompanied  by 
a  certified  check  drawn  to  the  order  of  T. 
B.  Crammer,  County  Treasurer,  for  not 
less  than  ten  (lO^r)  per  cent  of  amount 
of  the  bid.  provided  that  said  certified 
check  shall  not  be  less  than  $500.00  nor 
more  than  $20,000.00,  and  be  delivered  at 
the  above  place  on  or  before  the  hour 
named.  Copies  of  the  standard  proposal 
form  will  be  furnished  on  application  to 
J.  M.  Abbott.  County  Engineer. 

Each  bidder  must  accompany  his  hid 
with  a  certificate  from  a  surety  company 
duly  authorized  to  do  business  in  this 
State,  stating:  that  such  surety  company 
will  provide  said  bidder  "with  a  bond  in 
such  sum  as  is  required  in  and  in  accord- 
ance with  the  provisions  of  said  specifica- 
tions, conditioned  for  the  faithful  perform- 
ance of  the  provisions  of  the  contract  and 
specifications.  Each  bidder  must  also  ac- 
company his  bid  with  a  statement  of  equip- 
ment  properly  filled   out. 

By  order  of  a  resolution  of  the  Board 
of  Chosen  Freeholders  of  the  County  of 
Ocean  passed  at  a  meeting  held  on  June 
Sth,  1922. 

D.  O.  r.\RKi:R.  C'erk. 


Bids:     July   '■ 

Se"wage  Treatment   Plant 

Geneva.  Ohio. 

Sealed  bids  for  the  construction  of  a 
Sewage  Treatment  P'.<;nt  will  be  received 
by  the  ■\'illage  Clerk  to  12  o'clock  noon,  on 
July   7,    1922.  , 

Plans  and  specifications  may'  be  seen 
at  the  office  of  the  Clerk  or  may  be  obtained 
from  Burgess  and  Niple.  Engineers.  223 
East  Broad  St..  Columbus,  Ohio,  on  deposit 
of  ten  dollars,  of  which  five  dollars  "will  be 
refunded  on  return  of  plans  and  si>ecifica- 
tions  within  ten  days  after  letting.  A  bond 
or  certified  check  in  the  sum  of  ten  per  cent 
of  the  amount  of  the  bid  shall  accompany 
the  proposal.  The  Village  reserves  the 
right  to  reject  any  and  all  bids,  and  to 
waive    informalities. 

The  Village  of  Geneva.   Ohio. 

W.  E.  MORGAN,  Clerk. 


i 
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State  Road  Work 

Charleston,  W.  Va. 
Sealed   proposals   will   be   received   bv   the 
State    Road    Commission    of    West    Virginia 
at    its    ofHce    in    Charleston,    West    Virginia, 
until    10    o'clock    A.M.    on    the    11th    dav    of 
.July,  1922,  and  at  that  time  and  place  "pub- 
licly   opened    and    read,    for    the    repair    of 
bridge   and    the    construction    of   sections    of 
state    road,    also    for    cleaning,     furnishing 
and  applying  Tar  Cold   Surface  Application 
on  Sections  of  State  Roads,  cover  coat  chips 
to  be  furnished   and   applied   bv  State. 
PROJECTS 
3066 — Cabell      County — Repair      of      Salt 

Rock   Bridge  No.    707. 
3063 — Wyoming    County — MuUins-Elmore 
Road    4.8    miles    grading,    drainage 
structures  and  paving  71S  feet  with 
brick,     balance     with     concrete     or 
concrete      base      with      Bituminous 
concrete,    Warrenite    or    Rock    As- 
phalt surface  as  alternates. 
3156 — Nicholas        County — Main        Street 
Summersville      O.i      mile      grading, 
drainage     structures     and      paving 
with   Bituminous   Macadam. 
3019 — Preston      County — Kingwood-Terra 
Alta      Road.      10      miles      grading, 
drainage     structures     and      paving 
with  Bituminous   Macadam. 
3135-B — Kanawha     County- — Hughes    Cre^k 
to   Lock    2,    2.7.5    miles    for    grading 
and  drainage  structures. 
34  and  60 — Monroe  County — 4.3  miles  clean- 
ing and  Tar  Cold  Surface  applica- 
tion. 
94  and  2006 — Fayette      County — 14.1      miles 
cleaning  and  Tar  Cold  Surface  ap- 
plication. 
1  and  2003 — Greenbrier     County — 7.9     miles 
cleaning  and  Tar  Cold  Surface  ap- 
plication. 
2039,  2040,  2042.  2043.  2044— Mercer     Countv 
— 22.1  miles  cleaning  and  Tar  Cold 
Surface  Application. 
72 — Hamp.shire         Countv — 3.3         miles 
cleaning  and  Tar  Cold  Surface  ap- 
plication. 
62 — Hardy    County — 7. .5    miles    cleaning 

and  Tar  Cold  Surface  application. 
64 — Jefferson     County — 3     miles     clean- 
ing and   Tar  Cold   Surface  applica- 
tion. 
67 — Berkeley   Countv — 7.3    miles    clean- 
ing and   Tar  Cold  Surface  applica- 
tion. 
1131 — Berkeley    County — 1    mile    cleaning 

and  Tar  Cold  Surface  application. 
2093 — Mineral    County — 2    miles    cleaning 

and  Tar  Cold  Surface  application. 
<Note:      ProjecLM   72.   62.  64.  67.  1131  and 
2093  will  be  covered  bv  one  contract.) 

Proposal.x  will  be  received  only  upon  State 
Standard  Forms  in  accordance  with  plans, 
spcclflcation.s  and  estimate.a  of  (|u:iniitii-.>i 
therefor,  which  standard  forms,  plans.  .«|..  ei- 
flcatlons  and  e.<itimates  may  be  obtained 
from  the  Office  of  the  State  Road  Commis- 
sion at  Charleston.  Wist  Virginia,  or  at 
the  office  of  the  liivision  Engineer  in  whos  ■ 
territory  the  con.utrui  tlon  work  Is  to  be  don.-. 
Each  proposal  must  he  accompanli-d  bv  ■\ 
certified  check  In  the  amoimt  equal  to  ",  p  <■ 
cent  of  the  total  amount  of  the  proposal 
and  not  less  than   $.500  00. 

Th"   right    is   reserved    to   reject   any   and 
all  proposals. 

STATE  ROAH  COM.MISSION 
E.  B.  CAHSKAI>ON-.   S.cretary. 


Bids 


Jidy 


Rebuilding  Bridge  Floor 

Portland  and  South  Portland.  .M.-iInc 
.tfeal.-d  proposals  for  rebuilding  th.-  flr 
of  the  fixed  spans  of  Vaughans  liridge  w 
wood  block  paving  will  l>-  nceive.l  at  I 
office  of  the  Commls.»ion<  r  of  Public  Worl 
CItv  Hall.  Portland.  .Maine,  until  Fridav  t 
twenty-first  day  of  July.  1922.  nt  12  o<  In 
M..  when  they  will  be  publicly  opcncl  n 
read. 

Each  bid  must  be  accompanied  bv  n  ■  '  ■ 
fled  check    for   $3.'i"'p.      .Said  check    mn   ' 

made  payable  to  the  order  of  the  T ■ 

of   the    Portland    P.rldg.-    Plstrl'l    -ir,)    • 
not  be  enclos.-d  with  the  proposal        \    i 
of  some   r*'spon.*lble   surety    compfin\ 
factory    to    the    Bridge    iV.mmlssl..n.  • 
be  rerpilred    of  the  successful   bidd'  •     ' 
sure  the  faithful  performance  of  tl  • 
tlons    of    the    f.inlrncl.       Blanks    .i 

Proposals  must  be  made,  spi-ciflrati    ' 
urther  Information  mav  he  obtain' 
office  of  the  said  Commissioner 

P.ids   sh'.nid   be  marked    'Propo"  .1 
building  the  flofir  of  Vaughans   !!■  > 
addressed   to  Edward    .M     Hunt     "■ 
Bridge  Commlsskin*  rs.   I>ep((itti     ■  ■ 
llr  Works.  Citv  Hall.   Portland     ■■■ 
The     I!rldge     Commissioners     i- 
right   to  reject   apv   f,r  all  bld^   -1.. 
Heem    It    for   the   best    Interest   of    II. 
land    Bridge   Dldtrlct   no   to  do. 
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Bids:     July    14. 

Highway  Route  No.   16 
Section  No.  2 

Sum.  1  ville.   X.  J. 

Xotice  is  hereby  given  th.-it  seaJed  bids 
will  be  received  by  the  County  of  Somerset 
for  the  following :  The  construction  of 
State  Highway  Route  Xo.  16.  Section  No  2 
from  Mine  Mount  Road  to  Bedminster 
Corner,  consisting  of  38.419  square  yards  of 
"Surface  Type  C  One  Course  Reinforced 
Cement  Concrete  Pavement."  with  drains 
and  appurtenances. 

Work  is  to  be  performed  under  Countv 
Riimbursement  Act.  Chapter  183.  Laws  of 
1918  and  amended  by  Chapter  317,  Laws  of 

Bids  will  be  received  at  the  Court  House 
at  Somerville  on  Fridav.  July  14.  1922.  at 
11  A.M.,  Daylight  Saving  time  (10  A.M., 
Lastern  Standard  time). 

Drawings,  specifications  and  form  of  con- 
tract and  bond  for  the  proposed  work  are 
on  file  in  the  office  of  H.  C.  Van  Emburgh. 
I  ounty  Engineer,  at  Somerville  Court 
House  and  in  the  office  of  the  State  High- 
way Department.  Tnnton.  X.-w  Jersey,  and 
may  be  inspected  by  prospective  bidders. 
I  lans  will  be  furnished  on  deposit  of  Ten 
Dollars  ($10.00)  upon  application  to  H  C 
\  an  Emburgh.  County  Engineer.  Bids  must 
be  made  on  the  standard  proposal  forms  in 
the  manner  designated  therein  as  required 
by  the  specifications,  enclosed  in  sealed 
i  nve  opes,  addressed  to  the  Board  of  Chosen 
I-  reeholders  of  the  Countv  of  Somerset  and 
beairmg  the  name  and  address  of  the  bidd.r 
.and  the  name  and  section  of  the  route  on 
the  outside.  Bid  must  be  accompanied  bv 
a  certified  check  drawn  to  the  order  of 
Edwin  Garretson,  County  Treasurer,  for  not 
less  than  ten  per  cent  (107c)  of  amount  of 
the  bid,  provided  that  said  certified  check 
'^'i'i'L"„°'  ^^  '^^«  'h''"  Five  H\indred  Dollars 
($.500.00)  nor  more  than  Twenty  Thousand 
Dollars  ( $20,000.00).  and  be  delivered  at  the 
above  place  on  or  before  the  hour  named 
Copies  of  the  standard  proposal  form  will 
be  furnished  on  application  to  H.  C.  Van 
Emburgh.    County    Engineer. 

Each  Bidder  must  accompany  his  bid 
with  a  certificate  from  a  suret.v"  company 
.lul.y  authorized  to  do  business  in  this  Stat.-, 
-stating  that  such  surety  company  will  pro-^ 
vide  said  bidder  with  a  bond  in"  such  sum 
as  is  required  in  and  In  accordance  with  the 
provisions  of  said  specifications,  conditioned 
for  the  faithful  performance  of  the  provi- 
-"jons  of  the  contract  and  the  specifications. 
Each  bidder  must  also  .-iccompany  his  bid 
with  a  statement  of  equipment  properly 
filled  out. 

By    order    of    a    resolution    of    the    Board 
of    <  ho.sen    Freeholders    of    the    Countv    of 
Somerset  pa.ssed  at  a  meeting  held  on  Tues- 
diiy.  June  13.  1922. 
W.M.   S.   WOODRCFF.  Cl->rk. 


Bids:   July   11. 

Street  Paving 


.\. 


iton.  N.  J. 


Notice  IS  hereby  given  that  sealed  bids 
will  be  received  by  the  Town  of  Newton 
for  the  paving  of  High  Street  In  the  Town 
of  .Newton.  Sussex  County,  with  a  r.in- 
forced  concrete  pavem.-nt.  Esllmated 
amount  of  surface  i.ivement  requln-d  is 
s.3.->.')  square  yards  and  opened  and  read  In 
public    at    the    Freehol.lers    office.    .Newton 

•V'-'."    ",".,„•'"'>■    "•     '!'22.    at    10:.'iO    a.m.i 
Standard  Time. 

"Drawings,  specifications  and  forms  of 
bid.  contract  and  bond  for  the  proposed  work 
prepared  by  W.  J.  Hardin.  Town  Engineer 
and  approved  by  the  Slate  lllghwav  Com- 
mission have  been  filed  In  the  office"  of  the 
said  Engineer  at  Newton.  N.  J.,  and  of  the 
said  Slate  Highway  Commission.  Trenton, 
.v.  J.,  and  ma.v  be  Inspected  bv  prospective 
l.ldd.rs  during  business  hours  "  Bidders  will 
be  furnished  with  a  copy  „{  the  sperlfica- 
tion  and  blue  prints  of  the  drawings  by 
th'-  Engineer  on  proper  notice  and  payment 
•  •(  the  cost  of  preparallr.n.  Bids  miist  be 
u, :,,].■  ..tl  111.  Standard  pro|ioial  form  In 
"  'lated  therein  and  required 

i.Il"         Must    lie    enclosed     In 

bearing    the     name     and 

'  i.lder  and  name  of  the  rond 

■    i.l- .      Addressed   to  the  Town   of 

•.ewton.    N.    J.,    and    miiPl    be    ac- 

•1  by  fl  Surety  Company  Certlficnie 

r'Ifled    check    for   not    less    than    ten 

i    IT  cent   of  the   amount   bid.   provided 

I    .beck    shall   not    be    |e««    t"hnn    |:,on  on 

'.i..re   than    120,00(1. Oft   and    be   delivered 

'    l.l:i<e    ;ir.d    r,n    Ih.     hour    above    named. 

'    '  '     ' '  '1    Form    Is    attached 

..pies    of    which    will 
.  ;    1   .ilion    to   Engineer. 
.'  !:,.    ■I.,.\n  Committee  of  thi> 
I.  i,f  N.  v-i.^n.- 
fSlgned)  J.  R.  CORNELL.  Clffk. 
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Bids:    July   5.       '  ~^ 

Bascule  Lift  Span 

West  Palm  Beach.  Fla. 
Detailed  plans,  specifications  and  sealed 
proposals  for  furnishing  all  necessary  mate- 
rials, constructing  and  erecting  complete 
ready  for  travel,  a  Bascule  lift  span  with 
necessary  approach  spans  to  connect  lift 
spans  and  present  approaches  across  lock 
chamber  on  Lock  No.  3  on  Palm  Beach 
Canal  at  the  crossing  of  Dixie  Highway 
at  the  South  limit  of  the  City  of  West 
I'alm  Beach  will  be  received  by  the  boani 
of  County  Commissioners  of  Palm  Beach 
County.  Florida,  at  the  Clerks  office  at 
West  Palm  Beach,  Fla.,  up  to  10  a.m., 
Wednesday,  July  5.  1922. 

The  lift  span  shall  conform  to  the  follow- 
ing requirements:  The  roadway  shall  be 
eighteen  (IS)  feet  between  curbs;  there 
shall  be  one  sidewalk  on  East  side  five  (.51 
feet  wide.  Sufficient  rails  will  be  provided 
for  outer  side  of  roailway  and  sidewalk. 
The  Movable  span  will  be  designed  to  allow 
full  clearance  for  full  width  of  lock  cham- 
ber at  all  points.  Suitable  connecting  span 
on  either  side  of  movable  span  shall  be 
provided  to  connect  present  approaches  to 
movable  span  :  of  a  kind  and  quality  equal 
to  that  of  the  present  approach  spans.  The 
bridge  shall  be  located  in  such  manner 
as  will  be  required  to  maintain  present 
line  of  roadway  on  West  side ;  East  side 
extending  beyond  present  roadway  line  to 
such  point  as  is  necessary  to  conform  to 
above  mentioned  dimensions.  The  struc- 
ture shall  be  designed  for  a  uniform  load 
of  100  lb.  per  square  foot  for  roadway 
and  80  lb.  per  square  foot  of  the  sidewalk. 
The  floor  system  shall  be  designed  for  con- 
centrated load  of  fifteen  (15)  ton  roller 
loading.  The  movable  span  shall  be  con- 
structed of  steel  and  reinforced  concrete 
with  wood  decking  plank.  The  maxinuini 
stress  in  steel  shall  be  16,000  lb.  per  square 
inch  :  same  for  reinforced  concrete  ;  1  ■  2  ■  4  ■ 
proportion  shall  not  exceed  600  lb.  per 
square  inch  :  shearing,  bearing,  and  bending 
vjihie  of  pins  and  rivets  to  conform  to 
Florida  State  Highway  Standard  specifica- 
tions. 

-Ul  cast  portions  of  machinery  shall  be 
made  from  steel  castings.  All  pins  and 
shafting  shall  be  made  from  cold  rolled 
.steel  shafting  or  machinery  steel.  All 
pinions  and  gears  shall  be  cut  gears  with 
pitch  line  marked  plainly  on  gears.  Tenders 
are  asked  for  proposals  for  either  hand 
op.-ratcd  and  for  hand  and  electric  oporat(-d 
movable  span.  End  locks  .shall  be  pro- 
vided. All  steel  work  shall  be  palnte.l 
one  shop  coat  and  two  field  coats  of  ap- 
proved   paint. 

Successful  bidder  shall  prepare  all  neces- 
•sary  plans,  furnish,  construct,  erect  In  per- 
fect adjustment  all  materials.  Contractor 
shall  provide  suitable  oiling  devices,  and 
shall  operate  movable  span  as  may  be  re- 
quired until  the  compl.t.il  work  is  accepted 
by   the   County    under   contrai-t. 

The  work  shall  be  let  for  one  lump  sum 
contract,  which  shall  include  for  one  price, 
the  furnishing  of  all  materials,  labor,  equip- 
ment and  means  of  construction  and  de- 
livir  the  entire  structure,  completed  and 
reniiy  for  traffic. 

Bidders  will  be  required  to  visit  the  site, 
and  make  all  necessarv  measurement  and 
d.sign  to  avoid  int.rferenre  with  lo.'k  op- 
eration. Bidders  will  familiarize  themselves 
with  loc.T.1  conditions.  No  allowance  will 
be  mad.'  for  existing  conditions  not  herein 
n-entioncd 

Successful  blilder  will  be  required  to  se- 
cure permit  for  this  construction  from  the 
War  p.pt..  1'.  S.  A.,  and  from  the  Board 
of  C.Hiimlsslonera  of  Ev.rglail.'  Drainage 
DIsfrlct.    without    cost    to   tb.'   County. 

The  Interpretation  of  plans  and  specifica- 
tions as  submitted  by  bidders  shall  be 
govern. '.I  bv  th.'  ileclslon  of  the  Countv 
Encln.'.r.    wbo,«..  d.clslon   shall   be   final. 

Each  bid  must  be  accoinpanled  with  cer- 
tin.'d  cbe.k  paynble  to  the  Chairman  of 
the  Board  of  County  CotTimlssloners  In  an 
ninount  .qui.l  to  two  (2".)  pir  rent  of  lb' 
amount    of    liT.l.    which    shall    be    considered 


gun 


nnt.' 


of  (he  bidd.r.  nn.I  shall  be  forfe 
rase  of  fnihiii-  of  bidder  to  enter  Into  ron- 
linct  promptly  on  notification  of  awar.l 
of  ...ntract  |o  bim  or  them. 

The  successful  bidder  shall  he  required 
to  furnish  n  bond,  satisfactory  to  the  llom.l 
of  Coiintx*  C..niml'--B|.>ners  In  amoxint  equal 
in  iwentv-nve  I  :•:,",  1  p.-r  cent  of  th.< 
amount    of    the    e.'iitra.t    pri.  e 

lli.lder  si. nil  Mnle  when  they  will  begin 
work  and  time  reqiilrrsl  for  completion  of 
Ih.    same 

Til.-  Board  reserves  the  right  to  reject 
any  .ir  nil  bids. 

Bv  order  of  the  Board  nf  County  Com- 
mUsloners  HECTOR  HARIRIS. 

FRED  E.  FENNO.  Clerk.  Chairman. 
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Bid.s:  July  7.  _ 

Highway  Work 
Route  4 — Section  18 

Toms  River,  N.  J. 

NOTICE  IS  HEREBY  GIVEN  that 
sealed  bids  will  be  received  by  the  County 
of  Ocean  for  the  following-:  Construction 
of  State  Highway,  Route  4,  Section  18,  in 
the  Borough  of  Tuckerton. 

Estimated  amount  of  cement  concrete 
pavement   is   17,600   sq.yd. 

Work  is  to  be  performed  under  County 
Reinmbursement  Act,  Chapter  183,  Laws 
of  191S.  and  amended  by  Chapter  317, 
Laws  of  1920. 

Bids  will  be  received  at  the  Court  House, 
at  Toms  River.  N.  J.,  on  July  7th,  1922,  at 
11    a.m..    Standard  Time. 

Drawings,  specifications  and  form  of 
contract  and  bond  for  the  proposed  work 
are  on  file  in  the  office  of  J.  M.  Abbott, 
County  Engineer,  at  Toms  River,  and  in 
the  office  of  the  State  Highway  Department, 
Trenton.  New  Jersey,  and  may  be  inspected 
by  prospective  bidders.  Plans  will  be  fur- 
nished on  deposit  of  ten  ($10.00)  dollars 
upon  application  to  J.  M.  Abbott,  County 
Engineer.  Bids  must  be  made  on  the 
standard  proposal  forms  in  the  manner 
designated  therein  and  as  reciuired  by  the 
specifications,  enclosed  in  sealed  envelopes, 
addressed  to  the  Board  of  Chosen  Free- 
holders of  the  County  of  Ocean  and  bear- 
ing the  name  and  address  of  the  bidder 
and  the  name  and  section  of  the  route  on 
the  outside.  Bid  must  be  accompanied  by 
a  certified  check  drawn  to  the  order  of  T. 
B.  Crammer,  County  Treasurer,  for  not 
less  than  ten  (lO'T'f)  per  cent  of  amount 
of  the  bid.  provided  that  said  certified 
check  shall  not  be  less  than  $500.00  nor 
more  than  $20,000.00.  and  be  delivered  at 
the  above  place  on  or  before  the  hour 
named.  Copies  of  the  standard  proposal 
form  will  be  furnished  on  application  to 
J.  M.  Abbott,  County  Engineer. 

Each  bidder  must  accompany  his  bid 
with  a  certificate  from  a  surety  company 
duly  authorized  to  do  business  in  this 
State,  stating-  that  such  surety  company 
w^iU  provide  said  bidder  with  a  bond  in 
such  sum  as  is  required  in  and  in  accord- 
ance with  the  provisions  of  said  specifica- 
tions, conditioned  for  the  faithful  perform- 
ance of  the  provisions  of  the  contract  and 
specifications.  Each  bidder  must  also  ac- 
company his  bid  with  a  statement  of  equip- 
ment properly  filled   out. 

By  order  of  a  resolution  of  the  Board 
of  Chosen  Freeholders  of  the  County  of 
Ocean  passed  at  a  meeting  held  on  June 
Sth.  1922.  i\  O.    PARKER.  Cleik. 
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Bids:   July   11. 

County  Road  Work 

Newton,  N.  J. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  County  of  Susse.x 
for  the  following-  work. 

No.  1.  Paving  Fredon  Newton  Road. 
Estimated  amount  of  surface  pavement 
7,800  sq.yd.  reinforced  concrete. 

No.  2.  Paving  Branchville  Dingmans 
Road.  Estimated  amount  of  surface  pave- 
ment     10,9  83      sq.yd.     reinforced     concrete. 

And  opened  and  read  in  public  at  Free- 
holders Office.  Newton,  N.  J.,  on  July  11th, 
1922,  at  ten-thirty  (10:30)  a.m.,  Standard 
Time. 

"Drawings,  .specifications  and  forms  of 
bid,  contract  and  bond  for  the  proposed 
work,  prepared  by  Harvey  Snook.  County 
Engineer,  and  approved  by  the  State  High- 
W'ay  Commission,  have  been  filed  in  the 
office  of  the  said  Engineer  at  Newton,  N.  J., 
and  of  said  State  Highway  Commission, 
Trenton,  N.  J.,  and  may  be  inspected  by 
prospective  bidders  during  business  hours. 
Bidders  will  be  furnished  -with  a  copy  of 
the  .specifications  and  blue  prints  of  the 
drawingrs  by  the  Engineer  on  proper  notice 
and  payment  of  cost  of  preparation.  Bids 
must  be  made  on  the  siandiiid  proposal 
forms  in  the  manner  desif;ii.ii<  d  tin  i.  in  and 
required  by  the  specificatii'K 
closed  in  sealed  enveloii,  s 
name  and  address  of  bicM.  i 
road  on  the  outside,  aHii 
County  of  Sus.sex  and  mi 
pan  led  by  a  Surety  Comi'^ 
and  a  certified  check  for  no 
(10)  per  cent  of  the  arnount  bid.  provided 
said  check  shall  not  be  less  than  $500.00 
nor  more  than  $20,000.00  and  be  delivered 
at  the  'Place  and  on  the  hour  above  named. 
The  Standard  proposal  form  is  attached 
'to  the  specifications,  copies  of  which  will 
be  furnished  on  application  to  Engineer. 
.  The  right  is  reserved  to  reject  any  or  all 
bids.  > 

"By  order  of  the  County  of  Sussex." 
(Signed)   WILLIAM  S.  VOUGHT,  Clerk. 


the 


u'com- 

tiflcate 

than  ten 


r.i.ls:  July  IS. 

Pier  Sheds  and  Grain  Conveyor 
Gallery 

CONTRACT  No.   10 

Portland,  Maine. 

Sealed  bids  for  the  construction  of  the 
North  and  South  Sheds  and  Grain  Conveyor 
Gallery  at  and  near  the  State  Pier,  Port- 
land, Maine,  will  be  received  by  the  Direc- 
tors of  the  Port  of  Portland  and  by  the 
Grand  Trunk  Railway  Company  of  Canada 
at  the  office  of  the  Directors,  67  Commercial 
Street,  Portland,  Maine,  until  1  p,m.,  East- 
ern Standard  Time  (2  p.m.  Daylight  Saving 
Time)  on  Tuesday,  July  18,  1922,  at  which 
time  and  place  the  bids  will  be  publicly 
opened  and  read  aloud. 

The  pier  sheds  will  have  steel  frames 
with  wooden  roofs  and  the  North  Shed 
will  have  a  wooden  floor  on  steel  stringers. 
The  Grain  Conveyor  Gallery  will  have 
steel  fi-ame  and  concrete  floor.  The  siding 
of  both  sheds  and  the  Grain  Conveyor  Gal- 
lery will  be  of  asbestos  protected  metal. 

Before  the  award  of  the  contract  any 
bidder  may  be  I'equired  by  the  Directors 
to  show  that  he  has  the  necessary  experi- 
ence, ability,  equipment  and  financial  re- 
sources to  perform  the  -work  within  the 
time  stipulated  and  in  a  manner  satis- 
factory  to   the   Engineer. 

The  bid  must  be  accompanied  by  a  prop- 
erly certified  check  for  the  sum  of  twenty 
thousand    ($20,000)    dollars. 

A  bond  in  the  sum  of  one  hundred  fifty 
thousand  ($150,000)  dollars  of  a  surety 
company  satisfactory  to  the  Directors,  will 
be  required  for  the  faithful  performance 
of  the   contract. 

A  more  complete  description  of  the  work 
to  be  done  is  given  in  the  Notice  to  Bid- 
ders, the  forms  of  Bid,  Contract,  Bond, 
the  Specifications  and  the  Contract  Draw- 
ings. 

Copie.j  of  the  foi-egoing  may  be  inspected 
at  the  office  of  the  Directors  of  the  Port 
of  Portland,  at  Portland,  and  may  be  ob- 
tained from  the  Engineers,  Fay,  Spofford 
&  Thorndike,  Boston,  Mass.  The  address 
of  the  Engineer  up  to  and  including  June 
30  is  15  Beacon  Street,  Boston  9,  Mass..  and 
on  and  after  July  1,  200  Devonshire  Street, 
Boston  9.  Mass. 

A  charge  of  fifteen  ($15)  dollars  will  be 
made  for  a  complete  set  of  the  Notice  to 
Bidders,  forms  of  Bid,  Contract,  Bond,  the 
Specifications    and    the    Contract    Drawings. 

Receipt  of  bids  will  be  subject  to  the 
conditions  stated  in  said  Notice  to  Bidders. 

The  right  is  reserved  to  reject  any  or  all 
bids. 

HENRY  F.  MERRILL.  President, 
BERTRAND    G.    McINTIRE, 
FRED    -W.    BITNKER. 
JAMES    Q.    GULNAC, 
ALEXANDER  T.  LAUGHLIN, 
Directors  of  the  Port  of  Portland. 

FAT,  SPOFFORD  &  THORNDIKE, 
Engineers. 

June   17.    1922. 
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Bids:    July   H. 

Central  Ferry  Bridge 

Olympia,  Washington. 
NOTICE  IS  HEREBY  GIVEN  that 
sealed  bids  will  be  received  at  the  office 
of  the  Supervisor  of  Highways  of  the  State 
of  Washington  at  Ol.vmpia.  Wash.,  until 
10  o'clock  a.m.,  July  11,  1922,  and  then 
publicly  opened  for  the  construction  of  a 
steel  bridge  with  concrete  substructure 
across  the  Snake  River  at  Central  Ferry. 
AVashington^  The  bridge  consists  of  one 
2fi3-ft.  through  truss,  seven  169-ft.  deck 
trusses  and  185  linear  feet  of  concrete  ap- 
proach.    Approximate   quantities  are: 

3,000  cu.yds.      Foundation     Excavation. 
4,270  cu.vds.      Concrete. 
210,000  pounds      Reinforcing    Steel. 
1.900,000  pounds     Structural    Steel. 

Each  bid  must  be  accompanied  by  a 
certified  check  payable  to  the  State  Treas- 
urer for  five  per  cent  of  the  amount  of 
the  bid.  The  right  is  reserved  to  reject 
any  and  all  bids.  If  upon  acceptance  of 
the  bid.  the  bidder  fails  and  neglects  within 
ten  (10)  days  from  date  of  notification  of 
such  acceptance  to  enter  into  a  contract 
and  furnish  the  necessary  bond  the  certi- 
fied check  will  be  forfeited,  cashed  and  the 
proceeds  paid  into  the  Public  Highway 
Fund  of  the  State  Treasury.  The  check 
of  all  unsuccessful  bidders  will  be  returned 
after  the  contract  is  entered  into  and  the 
bontl    given. 

Pl.ans  and  specifications  may  be  obtained 
from  the  office  of  the  Supervisor  of  High- 
ways,  Olympia,  Washington. 

J.AMBS    ALLEN. 
I  Supervisor    of    Highways. 

Olympia,  Washington, 


Bids:     July   14. 

Highway  Route  No.  9 
Section  9a 

Belvidere,  N.  J. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  County  of  Warren 
for  the  following:  Construction  of  State 
Highway  Route  No.  9,  Section  No.  9a,  Still 
Valley  to  Bloomsbury.  Estimated  amount 
of  reinforced  coment  concrete  pavement  is 
35,050  sqaare  yards. 

Work  is  to  be  performed  under  County 
Reimbursement  Act,  Chapter  183.  laws  of 
1918.  and  amended  by  Chapter  317,  laws 
of   1920. 

Bids  will  be  received  at  the  Court  House 
at   Belvidere,   N.  J.,   on 

FRIDAY,   JULY    14.    1922,   AT   1    O'CLOCK 
P.M.,    STANDARD  TIME. 

Drawings,  specifications  and  form  of  con- 
tract and  bond  for  the  proposed  work  are 
on  file  in  the  office  of  Harry  W.  Vetter, 
<?ounty  Engineer,  at  Belvidere,  N.  J.,  and 
in  the  office  of  the  State  Highway  Depart- 
ment, Trenton,  New  Jersey,  and  may  be  in- 
spected by  prospective  bidders.  Plans  will 
be  furnished  on  deposit  of  ten  dollars 
($10.00)  upon  application  to  Harry  W.  Vet- 
ter, County  Engineer.  Bids  must  be  made 
on  the  standard  proposal  forms  in  the  man- 
ner designated  therein  and  as  required  by 
the  specifications,  enclosed  in  sealed  envel- 
opes, addressed  to  the  Board  of  Chosen 
Freeholders  of  the  County  of  Warren  and 
bearing  the  name  and  address  of  the  bidder 
and  the  name  and  section  of  the  route  on 
the  outside.  Bid  must  be  accompanied  by 
a  certified  check  drawn  to  the  order  of  H.  O. 
Carhart,  County  Treasurer,  for  not  less  than 
ten  per  cent  (10%)  of  amount  of  the  bid. 
provided  that  said  certifled  check  shall  not 
be  less  than  $500.00  nor  more  than  $20,- 
000.00  and  be  delivered  at  the  above  place 
on  or  before  the  hour  named.  Copies  of 
the  standard  proposal  form  will  be  fur- 
nished on  application  to  Harry  W.  Vetter, 
County  Engineer. 

Each  bidder  must  accompany  his  bid  with 
a  certificate  from  a  surety  company  duly 
authorized  to  do  business  in  this  State, 
stating  that  such  surety  company  will  pro- 
vide said  bidder  with  a  bond  in  such  sum 
as  is  required  in  and  in  accordance  with 
the  provisions  of  said  specifications,  condi- 
tioned for  the  faithful  performance  of  the 
provisions  of  the  contract  and  specifications. 
Each  bidder  must  also  accompany  his  bid 
with  a  statement  of  equipment  properly 
filled  out. 

B.v  order  of  a  resolution  of  the  Board  of 
Chosen  Freeholders  of  the  County  of  War- 
ren passed  at  a  meeting  held  on  June  14, 
1922. 

MORRIS  S.  F.4.UST.  Clerk. 


Bids:      July  8. 

Bridge   Construction 

Salem.    N.   J. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  County  of  Salem 
for  the  construction  of  Bridge  57  M.  P.  O. 
O  W  on  Route  6  State  Highway  System, 
over  Fenwick  Creek  at  Salem.  N.  J.,  to  re- 
place the  old  Covered  Bridge,  with  two 
spans  of  33  feet  S  inches  each,  wing  walls, 
balustrades  and   asphalt  block  pavement. 

The  work  includes  erection  and  mainte- 
nance of  a  temporary  bridge  and  the  use  of 
about  1,400  cubic  vards  of  concrete.  Engi- 
neer's estimate  of  cost  about  $60,000.00. 

Bids  will  be  received  at  the  Court  House. 
Salem,  New  Jersey.  Saturday,  July  8.  1922. 
at  10  a.m..  Standard  Time,  and  publicly 
opened   and    read    immediately   thereafter. 

Plans,  specifications  and  further  informa- 
tion may  be  obtained  from  H.  B.  Keasbey. 
County  Engineer,  Salem,  New  Jersey,  or 
the  State  Highway  Department.  Trenton. 
N.    J. 

Plans  -will  be  furnished  on  deposit  of  ten 
dollars  ($10.00)  upon  application  to  Howard 
B.  Keasbey,  County  Engineer.  Salem.  N.  J. 
ERVIN  G.  OCHS. 

Clerk. 

June  15,  1922. 


Bids:   July 


Ag 


ricultural  Building 

Urbana,  111. 


Sealed  proposals  for  General  Work  on  the 
New  .Agricultural  Building  to  be  erected 
for  the  University  of  Illinois,  at  Urbana. 
will  be  received  at  the  office  of  James  M. 
MTiite.  Supervising  Architect.  236  .\dmm- 
istration  Building,  Urbana,  111.,  up  to  3 
p.m.,  Monday,  Jul.v  17,  1922. 

Plans  and  specifications  may  be  obtamed 
after  June  20  from  the  office  of  the  Super- 
vising Architect  upon  deposit  of  Ten  dollars 
($10). 


June  29,  1922 

Eng.    Xews-Record 
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Bids:    July  6. 


Drive  Pipe 


Memphis,  T.nn. 
Proposals  will  be  received  bv  the  Mem- 
phis Artesian  Water  Department  at  its 
offices,  10.1-107  North  Second  Street.  Mem- 
phis, Tennessee,  until  12  o'clock  noon 
Thursday,  July  6,  1922.  for  furnishing  f.o.b. 
Memphis,  Tennessee: 

5400  Lineal  Feet  12  in.  Drive  Pipe  with 
recessed  couplings  and  thread  protec- 
tors, approximate  weight  51   lbs.  per 
foot. 
1150  Lineal    Feet    IS    in.   outside   diam- 
eter  Drive   Pipe   with    recessed   coup- 
lings and  thread  protectors,  approxi- 
mate weight  .SI  lbs.  per  foot. 
1500  Lineal  Feet  S  in.  Drive  Pipe  with 
recessed  couplings  and  thread  prott-c- 
tors,   approximate  weight   30   lbs.   pi-r 
foot. 
1500  Lineal   Feet    6    in.  Drive   Pipe   re- 
cessed   couplings   and    thread    proti  c- 
tors,  approximate  weight   10   lbs.   per 
foot. 
25   12  in.  Screw  Couplings. 
25   18  in.  Screw  Couplings. 
Time    of    delivery,     together    with    price. 
"Will  be  given  due  consideration  in  award  of 
contract. 

The  Commissioners  reserve  the  right  to 
reject  any  or  all  bids.  Address  propo.sals 
•)  Board  of  Water  Commissioners.  Mem- 
phis Artesian  Water  Department,  Memphis. 
Tennessee.  Mark  "Bwi  on  Well  Pipe." 
W.  H.  HARRISON. 

General  Superintendent. 


Bids:   July   13. 

High-way  Work 

.'^omtrville.    N.   J. 

Notice  is  hereby  given  that  .sealed  bids 
will  be  reoeivd  by  the  Bornugh  of  .'^ornir- 
ville  for  the  following :  Construction  of 
State  Highway.  Route  .No.  9.  Section  0.7. 
Main  Street,  Somerville.  Estimated  amounts 
are  as  follows :  Reinforced  Cement  Con- 
crete P.Tvement.  12.93.?  sq.yd.  :  Armored 
Cement  Con<  rite  Curbing.  5.283  lin.ft.  New 
Granite  Block  on  a  cement  concrete  founda- 
tion  i.«   3,076  .sq.yd. 

Work  i.s  to  be  performed  imdcr  Reim- 
bursement  Act,   Chapter   246.   l.iwa   of   19:;1. 

Bids  will  be  received  at  the  Borough 
Hall  at  Somerville,  N.  J.,  on  Thursday. 
July    13,   1922.   at   7   p.m.    (Standard   Time). 

Drawings,  speriflcationa  and  form  of  con- 
tract and  bond  of  the  proposed  work  are 
nn  file  In  the  office  of  W.  J.  Hardin.  Bor- 
ough Kngim-.r.  at  Newton.  N.  J.,  and 
Borough  Collectors  Office,  Somerville.  N.  J., 
and  In  the  office  of  the  State  Highway 
Department.  Trenton.  New  Jersey,  and  may 
be  ln«p<'cted  by  prospective  bidders.  Plan.s 
will  be  furnished  on  deposit  of  ten  dollars 
($10)  upon  appllca.tlon  to  W.  J.  Hardin, 
Borough  Knglneer.  Bids  must  be  madi'  on 
the  standard  proposal  ff)rm«  In  the  nianner 
designated  therein  and  as  required  by  the 
iiperlflratlons,  enclosed  In  sealed  en,V'lop'S. 
addre.Hsed  to  the  Mayor  and  Council  of  the 
Borough  of  S'lmerville,  and  bearing  th'' 
name  and  address  of  the  bidder  and  the 
name  and  section  of  the  route  on  the  oui- 
slde.  Bids  must  be  accompanied  by  a  rcril- 
fled  check  drawn  to  the  order  of  J.  K. 
Brokiiw.  treasurer,  for  not  less  than  ten 
per  cent  (10%)  of  amount  of  the  bl.l. 
provided  that  said  <erlined  check  ah.ill  not 
be  less  than  J500  nor  more  than  J20.n<i(i, 
and  be  delivered  at  the  above  place  on  or 
before  the  hour  named.  Copies  of  the 
st.indard  proposal  form  will  be  furnish-d 
on  application  to  W.  .T.  Hnrdln.  B»i?engh 
Knglneer,  or  J.  K.  Brokaw,  Borough  Treas- 
urer. 

Each  bidder  must  accompany  his  bid 
with  a  certlflcate  from  a  surety  companv 
duly  authorized  to  do  business  in  Itii- 
.State,  staling  that  such  surety  rompnnv 
win  provide  said  bidder  with  a  bond  Iti  "■  '' 
sum  as  Is  refjulred  In  nnd  In  nc.onlfinr. 
with  the  provisions  of  said  specid'  iii"ii« 
conditioned  for  the  faithful  p.  rfr  i  ■  .r" 
of  the  provlsionn  of  the  contract  :it  I 
flcallons.  Each  bidder  must  .nl-r. 
pany  his  bid  with  a  statement  of  kim  i  '  ' 
properly    fllled    out. 

By  order  of  a  resolution  of  the  Common 
Council  of  the  Borough  of  Somerville 
passed  nt  a  meeting  held  on  Mond.-iv.  I'lne 
19.   1922. 

(SlON-TT>)    J     n.    VART.TV 
Borough   ' 
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Concrete  Road  Construction 

Ridgeflcld   Park,  N.  J. 

Sealed  bids  or  proposals  for  the  improve- 
ment of  Pershing  Court  in  the  Village  of 
Ridgefield  Park,  N.  J.,  will  be  received  by 
the  Board  of  Commissioners  of  said  Vil- 
lage, at  the  Municipal  Building.  234  Main 
St..  Ridgefield  Park.  N.  J.,  on  ^Vednesdav. 
July  5.  1922,  at  the  hour  of  8  P.M.,  Eastern 
Standard  Time  (9  P.M.  Daylight  Saving 
Time),   ONLY, 

Plans,  details,  profiles,  specifications,  ap- 
proximate quantities  and  instructions  to 
bidders,  are  on  file  with  the  Village  Clerk 
at  the  Municipal  Building,  and  may  be 
ex.amined  any  day,  except  Saturdav,  be- 
tween the  hours  of  10   A.M.   and   4   P.M. 

The  Board  of  Commissioners  j-eserves  the 
right  to  reject  anv  or  all  bids. 
(Signed)    Board  of  Commissioners  of  the 

Village  of  Ridgefield   Park. 
By   M.    D.    STARKER. 

^  .  ^   ,  »  Village  Clerk. 

Dated  June  12,  1922. 


Sealed  bids  or  proposals  for  the  Improve- 
l^-T'  P^  P^*"""'  Street  in  the  Village  of 
Ridgefield  Park,  N.  J.,  will  be  received  by 
the  Board  of  Commissioners  of  said  Village 
?;'j"^^  Municipal  Building.  234  Main  St.! 
Ridgefield  Park,  N.  J.,  on  Wednesdav,  Julv 
Sv  ^  J  -•.,  ®.l,  *''*^  ^°^''  "'  *  PM.  Eastern 
Time)'""oNLY*'  ^'^^'     ^'^^^'^^^    Saving 

Plans  details,  profiles,  specifications,  ap- 
proximate qu.antities  and  instructions  to 
bidders  are  on  file  with  the  Village  Clerk 
at  the  Municipal  Building,  and  mav  be  ex- 
amined any  day,  except  Saturday,  between 
th«-hours  of  10  A.M.  and  4  P.M. 

The  Board  of  Commissioners  reserves  the 
right  to  reject  any  or  all  bids. 
(Signed)   Board  of  Commissioners  of  the 

Village  of  Ridgefield   Park. 
By   M.   D.   STARKER. 

Dated  June  12.  1922.  ^'"'^^''  ^'"'*- 


Bids:    July    20. 

Developing  Water  Supply 

E.ast  Orange.  N.  J. 
„.m°V*^®  '»  hereby  given  that  sealed  bids 
i„  .  V,  ■  .,r'''"i^'^'''''  '"  accordance  with  the 
nf  theV.^^  ^/"I.''''  "f  ^\'»ter  Commissioners 
»  ,.,P  r  'y,°f  Kast  Orange.  New  Jersev.  at 
8  0(1  o  clock  p.m..  Daylight  Saving  Time, 
1'^o^^",'■^i*^■•  iT*"  2nth  day  of  July,  A.D 
I.I-2.    at    the  office  of  the    Board    of   Water 

<  f.mmlssioners.  438  Main  Street  East 
•  range.  New  Jersey.  f„r  furnishing  mate- 
rials  and  performing  the  labor  required  for 
developing  a  supply  of  water  of  not  less 
than  two  million  (2.0fln,(i(in  i  gallons  ii..i- 
twenty-four  (24)  hours  from  driven  wells 
in  .accordance  «Mth  plans  and  specificatloiis 
on    file   in   the  office  of  the  Boanl  of  Water 

<  t)mmlssloners,  438  Main  Street  E:ast 
Hf'^PhS'  r'':^l.uV"^'i^^"!^  "'""  '"  'hfl  office 
Hill     Tr     n'n,?  c"y^    Engineers,    Nicholas    S. 

sVr'ei"^  New    York    CiTy^"""'   "^   ^^^'  ^^'^ 

tJ  '^&J',^''J^1.^^^'"l'^'"^  specifications  mav 
be  obtained  either  from  the  office  of  the 
B..ard  of  Water  Commissioners  or  from  the 
frinsultlng  Engineers.  upon  deposltlnir 
Txventy.flve  (J2.J  no)  DolLars.  which  sum 
will  be  refunded  upon  the  return  of  the 
plans  and  sperlficatlons  In  good  condition 
V'I'''",ino  '""  '■'">■''  """•■  'he  20th  dav  of 
July.  1922.  or  else  the  entire  deposil  will 
be    forfeltMl. 

The  work  (o  he  done  Includes  all  mnle- 
rlals  and  labor,  tools,  plant  and  equipment 
becessary  for  construction.  Installing  and 
compleling  ready  for  operation  Ihc  follow- 
ing elements: 
A.      Bt'njiIN<1S  AND  STRT'CTCRES 

(1)  Brick  and  concrete  addition  to  the 
existing  White  Oak  Ridge  ptimplng 
station,  having  slate  rrmt  on  steel 
Vi^!'!!'."L  aPPr'-tlmaleiy  24'  ,  50-  x 
HO    high. 

(2)  Three  (3)  or  more  reinforced  concrete 
well  houses  of  (he  dimensions  specl- 
fied  lo  be  erecte<I  on   the  properly  of 

1!?'"  i'l'i,"'    '^?f'    ""■""If    known    as 
the   Dickinson   Farm. 

(3)  One  (1)  reinforced  concrete  weir 
rharmber. 

I!       MACHINERY  AND  FXJI'tPMENT 

(I)    I — Wator    lube    sleam    boiler    of    np- 

.,.   projlmniely  132  horsepow.r  enpncltv 

(2}    2— ITnaffow    steam    .  nglne    driven    bI- 

ternailng  current   electric  generators 

»    phase.     60    rycle.    2300    Volts,    of    120 
KVA     capacity  each 
(3)    1-    SKam    turbine    driven    centrlfusal 
pumpinir   unit    of    2    M.O  D.    rapactty 
complete  with  condensing  equipment. 
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(4)  3 — or  more  motor  driven  centrifugal 
or  reciprocating  deep  well  pumps  with 
a  capacity  of  0.75   to   1   M.G.D.   each. 

(5)  2 — Condensers  and  vacuum  pumps 
for  unaflow  steam  engines. 

(6)  All  piping  and  appurtenances  inci- 
dental and  necessary  to  the  installa- 
tion  of  the  above  equipment. 

C.  ELECTRIC  EQUIPMENT. 

(1)  Electric  transformers,  switchboards, 
interior  and  exterior  wiring  and  ap- 
purtenances. 

(2)  Electric  transmission  wood  pole  line 
approximately  twelve  thousand  (12.- 
000  )  feet  in  length,  complete  with 
twenty-three  hundred  (2.300)  volt 
power  cable,  and  cable  and  wires  for 

^      ^i'""'""'  control  and  telephone  circuits 

D.  DRIVEN  WELLS. 

(1)  Three  (3)  or  more  driven  wells  of  a 
depth  of  approximatev  one  hundred 
and  twenty-five  (125')  feet  and  of 
diameters  specified, 

E.  PIPE  AND  APPURTENANCES. 

(1)  Furnishing  and  delivering  eichf 
thousand  (8,000)  feet  of  twentv 
(20")  inch  reinforced  <»ncrete  or 
cast  iron  pipe  togiiiher  with  special 
castings,  valves,  etc. 

(2)  Laying  and  installing  complete  eight 
thousand  (8,000')  feet  of  reinforced 
concrete  of  cast  iron  pipe  complete 
with   specials,    valVes,    #to 

.„  -B  y^''"'  ?"  ,''<"  performed  under  the 
specifications  is  divided  into  fourteen  sec- 
tions^ classified  according  to  the  character  of 
"^?,.";5'''*  '*"''  materials  to  be  furnished 

Bidders  will  be  allowed  to  bid  on  one  or 
more   sections. 

Proposals  must  be  accompanied  bv  a 
certified  check  or  bid  bond  from  a  reliable 
.surety  company  authorized  to  do  business 
n  ?vf  ^i'^^-S^  N'ew  Jersey  and  satisfacVory 
to  the  Board  of  Water  Commissioners  in 
amount  equal  to  twenty-five  (25  t/)  pe? 
cent    of   the   proposal.      The  certified    check 

^osi  ?"  /vf'-'V.'?.''''  *"  ^^y  f"""  •i"y  fianiage  o? 
OSS  to  the  City,  or  the  liability  of  the  bond 
will  accrue,  in  case  the  successful  bidder 
Bhal  neglect  or  refuse  to  enter  into  a  con- 
'S.T,!  in  accordance  with  his  proposal. 
The    Board    of    Water    Commissioners    re- 

(10)  days  after  their  receipt  before  award- 
ing any  contract  and  the  right  is  reserved 
to  accept  any  bid  or  combination  of  bids  or 
to  reject  any  or  all  bids. 

Board  of  Water  Commissioners.  City  of 
East  Orange.   New  Jersev 

By     ROSWELL   M.    ROPER. 
.Secretarv 


Bids 


Jul\ 


12. 


Highway  Work 


Camden.  N.J. 
Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  Charles  F.  Wise  Chair- 
man of  the  Road  Committee,  for  the  con- 
struction of  a  portion  of  King's  HIghwav 
In  the  Township  of  Delaware,  In  the 
(  ounty  of  Cam<l.n,  with  a  reinforced  con- 
crete surface  estimated  amount  of  concrete 
surface  pavement  required  is  20,784  square 
yards  and  opened  and  read  In  public  at 
the  (  ourl  House.  Camden,  N.  J.,  on  Wed- 
-SavJng  Time.  '''"•  ""'  "'  "'"•  daylight 
"Drawings,  specifications  and  forms  of 
Old.  contract  and  bond  for  the  proposed 
work,  prepared  by  John  J.  Albert.son, 
u,""."  ?^..  '•'"Kl""'r.  and  approved  by  the 
.State  Highway  Commission,  have  been  filed 
in  the  office  of  (he  said  engineer  at  the 
(  ouri  House.  Camden  N,  J.,  and  of  said 
Mate  Highway  <  ommlssion.  Trenton  N  J 
.and  tnay  be  Inspected  by  prospective  bid- 
ders during  business  hours.  Bidders  will  be 
furnished  with  a  copy  of  the  specifications 
and  blue  prints  of  the  drawings  by  the 
engineer  on  pr.vper  notice  and  pavment  of 
cost  of  (ireparatlon.  Bl.ls  must  bo  made 
on  the  standard  proposal  forms  In  the 
manner  designated  therein  nnd  nqulred  bv 
the  speclficallons.  must  be  enclosed  In  sea leil 
envelopes.  b.ariiiB  the  name  and  ad- 
dr>ss  of  bidd.r  and  name  of  road  on  the 
•  ntside,  addressed  to  Charles  F  Wise 
fbalrman  of  the  Road  Commlllee  ami 
must  be  accompanied  by  a  Surely  C^panv 
Bid  Lclter  and  a  Cerllfled  Check  for  not 
les.,  than  Inn  (lO)  per  cent  of  the  amount 
of  bid,  i.r..vlded  said  check  shall  noi  be  less 
iban  |S(i"  '«>  nhr  more  (ban  $2n,on(i,nn  and 
b..  dellv.i.d  al  llie  place  nnd  on  Ihe  hour 
abov<.  o;iiMrd  Th.-  standard  prnpnsnl  form 
is  nttacl...!  lo  lb.-  speclficnllons.  copies  of 
whi.li  will  be  furnished  on  application  to 
engine*. r 

By     order     of     the     Hoard     of     Chosen 
Freeholders, 

FnED,  W.  OEOnOR,  CTerk. 
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Bids;    Aug.  15. 

Hydro-Electric  Project 

Dotham,  Ala. 

Sealed  proposals  will  be  received  by  the 
Mayor  and  City  Council  of  the  City  of  Do- 
than,  Alabama,  until  2  o'clock  p. in.,  Tues- 
day, August  loth.  1922,  for  constructing  a 
Hydro-Electric  Project  with  appurte- 
nances, and  furnishing  materials  and  equip- 
ment, at  High  Bluff  on  the  Choctawhatchee 
River  about  eight  (8)  miles  from  Hart- 
ford, Ala.,  in  sections  9  and  4  of  township 
2N'.  Range  23E.  Geneva  County.  Alabama. 
The  work  consists  of  the  construction  of  an 
earth  dam,  a  concrete  spillway,  abutments 
and  power  house,  and  the  furnishing  and 
placing  of  machinery. 

The  principal  approximate  quantities  in- 
volved are  the  following: 

51,000  cu.yds.  of  excavation. 
380.000   cu.yds.  of  embankment. 
18,500  cu.yds.  of  concrete  of  different 
classes. 

1,900.000  pounds  of  reinforcing  steel. 
►         354.000  pounds     of     structural     steel 
work. 

Turbines,  generators,  transformers  and 
auxiliary  power  house  equipment  for  a 
present  installation  of  approximately  3,000 
bhp.  capacity  in  two  units. 

A  transmission  line  twenty-one  and  one- 
half  (21J)  miles  long  at  44,000  volts  pres- 
sure. 

Plans  and  specifications  are  on  file  at  the 
office  of  the  City  Clerk  at  Dothan,  Alabama, 
and  at  the  office  of  The  Ludlow  Engineers 
at  Winston-Salem,  N.  C,  where  they  may 
be  examined  by  prospective  bidders. 

Copies  of  the  plans  covering  the  con- 
struction details  of  this  project  and  two 
copies  of  the  .specifications  attached  to  the 
form  of  proposal  and  contract  will  be  fur- 
nished by  The  Ludlow  Engineers.  Winston- 
Salem,  N.  C,  upon  application  by  prospec- 
tive bidders  accompanied  by  a  check  for 
twenty-five  ($25.00)  dollars  to  cover  the 
cost,  or,  separate  prints,  and  extra  copies 
of  specifications  and  form  of  proposal,  etc., 
at  one   ($1.00)   dollar  each. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  approximately  five  (d9'c  )  per 
cent  of  the  bid. 

Proposals  will  be  received  at  the  City 
Hall.  Dothan,  Alabama,  and  opened  pub- 
licly wih  the  right  reserved  to  accept  any 
bid  or  to  reject  any  or  all  bids  as  the  best 
interests  of  the  City  mav  appear. 

Plans  and  supervision  bv  THE  LUDLOW 
ENGINEERS.    IXC.    Winston-Salem.    N.    C. 
E.  O.  JONES,  Mavor. 
R.  W.  LISENBY,  City  Clerk. 


Timber,  Sheathing,  Flooring,  etc. 

Albany,    N.    T. 

Proposals  for  furnishing  timber,  sheath- 
ing, flooring,  exterior  facing  lumber,  etc., 
for  the  construction  of  Stable,  State  Camp 
of  Instruction,  near  Peekskill.  N.  T.,  will 
be  received  by  the  State  Board  of  Armory 
Commissioners,  at  its  office,  158  State  Street, 
Albany,  N.  Y..  until  three  o'clock  p.m. 
(daylight  saving  time)  on  Friday.  July  7. 
1922.  and  then  and  there  publicly  opened 
and  read. 

Proposals  must  be  made  on  proposal  forms 
and  enclosed  in  envelopes,  both  of  which 
are  furnished  by  the  State,  envelopes  to 
l)e  Sealed  and  endorsed  as  directed  in  the 
proposal    forms. 

Proposal  forms  and  envelopes  may  be 
obtained  and  copies  of  specification  con- 
siiited  at  the  above  described  office  of  the 
_oard,  at  the  State  Camp  of  Instruction, 
near  Peekskill.  N.  T.,  and  at  the  State 
Arsenal,  463  Seventh  Avenue,  New  York 
City. 

The  right  is  reserved  hereby  to  reject 
any  or  all  bids. 

STATE  BOARD  OF  .ARMORY 
COMMISSIONERS. 
'"'-)    FRANKLIN  W.  W.\RD,   Secretary. 
Dated:   June  24.  1922,   Albany.   N.  Y. 


i  Bids:  July   2  1. 

Disposal  Works 

Hackensack,    N.    J. 

The  Hackensack  Improvement  Commis- 
sion, the  governing  body  of  the  City  of 
Hackensack,  Bergen  County,  New  Jersey, 
request  proposals  for  the  construction  and 
equipment  of  disposal  works,  flotation 
basins,  force  mains,  a  pumping  station  and 
certain  otlier  works,  establishments  and 
fixtures    appurtenant   thereto. 

The  foregoing  works  are  more  partic- 
ularly described  and  set  forth  in  the  plans 
and  specifications  on  file  with  Lemuel 
Lozier,  Engineer  of  the  Commission,  and 
with    the    Clerk    of    the    Commission. 

Tiie  plans  and  specifications,  informa- 
tion for  bidders,  forms  of  proposals  and 
contracts,  forms  of  bonds  required,  and 
other  information  can  be  seen  at  the  office 
of  Lemuel  Lozier.  Engineer  of  the  Com- 
mission, Room  3,  Bank  Building,  Main  and 
fiercer  Streets.  Hackensack,  New  Jersey ; 
copies  of  such  plans  and  specifications  may 
be  obtained  bv  bidders  on  mak:ng  a  deposit 
of  $100,  which  deposit  will  be  refunded 
upon  the  return  of  the  plans  and  specifica- 
tions   in    good    condition. 

.\11  bids  must  be  made  upon  a  form  of 
proposal  to  be  obtained  from  the  Engineer 
of  the  Commission,  and  must  gi\-e  the  prices 
Ijoth  in  writing  and  figures,  and  must  give 
.'^uch  other  information  and  be  signed  in 
the  manner  indicated  on  the  form  of  pro- 
posal. All  bids  shall  be  accompanied  by 
a  certified  check  for  $10,000  payable  to 
the  "Hackensack  Improvement  Commis- 
sion." 

Checks  of  the  unsuccessful  bidders  will 
be  returned  immediately  upon  the  award  of 
the  contract.  The  check  of  the  successful 
bidder  will  be  returned  to  the  bidder  upon 
the  execution  of  the  contract  and  the  fiu-- 
nishing  of  the  bonds  required,  within  ten 
days  after  the  date  of  the  award  thereof, 
or  within  such  extended  time  as  may  be 
determined  by  the  Commission.  In  case 
of  failure  to  execute  the  required  contract, 
and  furnish  the  required  bonds  within  such 
time,  such  check  shall  be  forfeited  to  the 
Hackensack  Improvement  Commission  as 
liquidated   damages. 

The  proposals  herein  required  shall  be 
presented  to  the  Hackensack  Improvement 
Commission,  at  the  Municipal  Building,  34  6 
State  Street,  Hackensack,  Bergen  County, 
New  Jersey,  on  Monday,  the  24th  day  of 
July,  1922,  at  8  p.m..  Daylight  Saving 
time,    7   p.m.    Standard   Time. 

No  bids  will  be  received  prior  to  said 
hour,  and  none  thereafter.  The  proposals 
shall  be  submitted  in  sealed  envelopes  or 
packages    as   follows  : 

"Proposal  for  Sewage  Disposal  Plant. 

Contract    No.    1." 

The  Hackensack  Improvement  Commis- 
sion reserves  the  right  to  reject  any  or  al 
bids. 

HACKENS.\CK    IMPROVEMENT 
COM.MISSION. 
SPENCER  D.  B.A.LDWIN,  Mayor. 

WILLIAM  SCHAAF,  Clerk. 


Bids:  July  19. 

Turbine  and  Accessories 

New  Orleans,  La- 
Sealed  proposals  will  be  received  by  the 
Sewerage  and  ^\'ater  Board  of  New  Orleans, 
up  to  12  o'clock  noon,  Wednesday,  July  19, 
1922.  for  furnishing  one  6,000  kw.  turbine 
and  accessories. 

Specifications  and  blank  forms  of  pro- 
posals may  be  obtained  at  Room  303.  No. 
526    Carondelet    Street.    New    Orleans. 

The  right  is  reserved  to  reject  anv  or  all 
hids.  A.  G.  MOFFAT,  Secretary 


Municipal   Light  Plant 

Homestead,  Fla. 

Sealed  proposals  will  be  received  by  the 
Mayor  and  Town  Council,  Homestead.  Fla., 
on  or  before  8  P.  M.  Friday,  July  28.  1922, 
and  then  publicly  opened,  for  furnishing 
machinery  equipment  and  supplies  and  in- 
stallation and  constructing  certain  building 
for  electric  light  plant  for  the  said  town  in 
accordance  with  ii'ans  and  specifications 
on  file  in  the  engineer's  office  at  Homestead, 
Florida. 

The  electric  light  system  includes  furnish- 
ing of  two  complete  steam  turbo-generator 
sets  300  KW.  3  phase.  60  cycle.  2300  volts, 
one  ten  panel  switchboard,  two  boilers  1-tO 
to  200  H.P..  one  ten  ton  crane  installation, 
building  and   all  accessories. 

Alternate  bids  will  be  received  for  equip- 
ment   of    equal    capacity. 

Each  proposal  must  be  accompanied  by 
a  certified  check  for  2'"c  of  the  amount  of 
the  bid,  made  payable  to  the  Citv  Clerk, 
R.  E.  Edwards.  Town  of  Homestead, 
Florida,    as    evidence   of  good   faith. 

Specifications,  forms  of  proposals  and 
general  plan  may  be  obtained  from  the 
engineer's     office     Homestead,     Fla. 

The  right  is  reserved  to  reject  any  or 
all    bids. 

S.   E.    LIVINGSTON,    Mayor 
R.    E.    EDW.\RDS.   Clerk 
B.  M.  DUNCAN,  Engineer, 

Town   of  Homestead, 
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Bids:     July   11. 

Concrete  Filter  Plant 
Substructures 
Contract  No.  1 

Buffalo,  N.  Y. 

Sealed  proposals  for  the  construction  of 
a  coagulating  basin,  clear  water  reservoir, 
filter  boxes,  substructure  of  pumping  sta- 
tion, conduits  and  other  appurtenances  in 
connection  with  the  filter  plant  for  the  City 
of  Buffalo,  N.  Y.,  will  be  received  by  the 
Commissioner  of  Public  Works  at  his  office 
in  the  Municipal  Building.  Buffalo.  N.  Y.. 
until  eleven  a.m..  daylight  saving  time,  on 
Tuesday  the  3leventh  day  of  July,  1922. 

Copies  of  the  plans  and  specifications  may 
be  seen  at  the  office  of  the  Engineer  of  the 
Filtratic'i  Division.  Bureau  of  Water.  Por- 
ter Avenue,  Buffalo.  N.  Y.,  and  copies  of 
the  plans,  specifications,  contract  and  form 
of  proposal  may  be  obtained  at  this  office 
upon  fi.e  deposit  of  $25.00  for  each  set  fur- 
nished, which  sum  will  be  refunded  if  the 
plans  and  specifications  are  returned  within 
30  days  after  bids  have  been  received  and 
acted  upon.  Plans  and  specifications  may 
also  be  seen  at  the  office  of  Fuller  &  Mc- 
Clintock,  Consulting  Engineers,  170  Broad- 
way, New   York. 

Proposals  must  be  made  on  the  blank 
forms  furnished  and  must  be  sealed  and  en- 
dorsed— "Proposal  for  Filter  Plant  Sub- 
structures." Each  proposal  must  be  accom- 
panied bv  a  certified  check  in  the  amount 
of  $150,000.00. 

The  principal  estimated  quantities  are 
approximately  as  follows: 

Earth  excavation,  350.000  cu.yds. 

Earth   embankment.    110,000   cu.yds. 

Rock  excavation.   7.000   cu.yds. 

Concrete  masonry.  50.000  cu.yds. 

Steel  reinforcement,    3.500    tons. 

Placing  piping  and  iron  and  steel  work 
furnished  by  the  City.  5  80  tons. 

The  principal  structures  are  a  reinforced 
concrete  coagulating  basin  al>out  304  ft.  x 
408  X  26  ft.  average  depth,  a  reinforced 
concrete  clear  water  reservoir  330  ft.  x  510 
ft.  X  25  ft.  average  depth,  and  40  rein- 
forced concrete  filter  boxes  each  about  33 
ft.  X  50  ft.  X  9  ft.  deep. 

The  work  is  located  in  the  City  of  Buffalo. 
on   the  water  front   south   of  Jersey   Street. 

The  City  reserves  the  right  to  reject  any 
or  all  bids  in  case  this  is  deemed  to  be  for 
the  interest  of  the  City. 

GEORGE  C.  ANDREWS. 
Engineer,  Filtration  Division. 


Bids:    July  11. 


Street  Paving 


Covington,  Va. 

Sealed  proposals  will  be  received  by  the 
Mavor  of  Covington.  Va.,  up  to  7:30  p.m. 
Tuesday,  July  11th.  1922.  at  the  Council 
Chamber.  Masonic  Building.  Covington,  for 
furnishing  all  labor  and  materials  and  con- 
structing the  following  amount  of  Paving  ; 
approximate   estimate  : 

4300  Cubic  Y'ards  Grading. 

S4S0  Square  Yards  Sheet  Asphalt,  con- 
crete base  and  3   inch  top. 

1450  Square  Yards  Hill-Side  Brick  Pav- 
ing, concrete  case. 

280  Square  Yards  Plain  Vitrified  Brick 
Paving,  concrete  base, 

5050  Lin.  Feet  Plain  Concrete  Curb.  20 
inches  deep,  set  on  Slag, 

320  Lin.  Feet  Armored  Circular  Curb, 
2  0   inches  deep,   set  on   Slag. 

5350  Lin.  Feet  Concrete  Gutter  18  inches 
wide, 

92  Lin.  Feet  Concrete  Gutter  24  inches 
wide, 

244  Lin.  Feet  Concrete  Margin  Curb. 

9  30. Inch  Cast  Iron  Frames  and  Grates 
for    Inlets. 

60  Vertical  Feet  of  Brick  Work  for  Inlets. 

220  Lin.  Feet  12  in.,T.  C.  Pipe  Connect- 
ing Inlets. 

Specifications  and  information  concern- 
ing the  work  may  be  obtained  on  applica- 
tion to  C.  P.  Barnett.  Consulting  Engineer. 
Covington.  Virginia.  .4  deposit  of  $5.00 
will  be  required  for  each  copy  of  specifica- 
tions and  on  return  of  same  the  deposit  will 
be  refunded. 

A  certified  check  for  $500.00  made  pay- 
able to  the  order  of  B.  R.  Hoper,  Mayor  of 
Covington.    Va..    must  accompany   e.ach   bid 

The  Town  reserves  the  right  to  reject  anv 

or  all  bids.     Bids  will  be  made  on  a  basis 

of  cash  payments  for  all  work  done. 

C.  P. 


June  29,  1922 

Kng.    Xi-us-Record 
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Bids:    July    19. 

Excavation  of  Reservoir 

SaugertiL's,  X.  V. 
Scaled  proposals  for  the  excavation  of 
about  thirty  thousand  cubic  yards  of  mate- 
rial, the  cleaning  and  necessary  additional 
excavating  for  and  the  laying  of  an  eieh- 
tecn  inch  temporary  water  main  for  a 
distance  of  about  eight  hundred  feet  the 
coristruction  of  a  cofferdam  across  the  inlet 
and  other  work  incidental  to  the  increasing 
the  present  storage  capacity  of  the  Sauger- 
tiec  Village  Reservoir  situated  at  Blue 
.Mountain  in  the  Town  of  Saugerties.  Countv 
of  Ulster  N.  Y..  will  be  received  bv  thV- 
Board  of  Water  Commissioners  of  the 
Village  up  to  two  o'clock  daylight  saving'* 
tirne,  in  the  afternoon  on  the  19th  dav  of 
July,  1922,  at  their  office  on  Market  Street 

the  bids  will  be  publicly  opened  and  read 

Specifications,  proposal  blanks,  forms  of 
contract  and  bond  and  information  for 
bidders  rnay  be  seen  at  the  Board  of  Water 
Commissioners.  Market  Street,  Saugerties 
•N.  \.,  and  copies  of  same  mav  be  obtained 
upon  application  to  J.  P.  Loughran  Civil 
Engineer.  Kingston  N.  T.,  upon  depasit  of 
n\e  dollars,  which  deposit  will  be  refunded 
'"■"1,n..*P<?ciflcations  are  returned  in  good 
condition.  s^^^ 

A  certified  check  of  five  per  cent  (S'~  ^ 
of    the    amount    of    the    bid    made    pavablo 

^"..i^J",-  ^°\':'^^°^  '"'••''<''•  Commissioners. 
Saugerties,  .\.  T.,  must  accompany  the  bid 
as  a  guarantee  that  the  contract  will  be 
entered  Into  if  awarded. 

A  bond  in  the  .sum  of  one  hundred  per 
cent  (100 -r  )  of  the  contract  price  will  b. 
required. 

Tlie  Board  of  Water  Commissioners  re- 
serve the  right  tb  reject  any  or  all  bids 
^^  11  "V5->;,  '''-'*'"  *°  ^'^  for  the  best  interest 
of  the  Village  of  Saugerties    X    T 

J.  CHARLES   silDERLEY, 

T    V    JnfT»i>\^^J^'^F^^-    Se''creta?y: 
J.   f.  I-OLGHR.\X,   Engineer, 
Dated:  June  9,  1922. 


X.  Y. 


the 


Bids:   July   25. 

Barge  Canal  Terminals 

Alban 
Sealed  proposals  will  be  receiv 
undersigned  at  his  office  in  the  Capitol  »■ 
Albany.  X  Y..  until  twelve  o'clock  noon  of 
Tuesday.  July  2.-).  1922.  at  which  place  an.' 
hour  they  will  be  publicly  opened  and  read. 
for  the  con.atruction  of  Barge  canal  t.  r- 
minals  pursuant  to  the  provisions  of  Chap- 
ter M6  of  the  Laws  of  1911.  and  amenda- 
/■■^oiV'  a?'  Chapter  402  of  the  Laws 
of    1920,    as    follows: 

TERMINAL  CONTRACT  NO.   89 
For    paving    a     portion    of    the    terminal 
8  te.  con.qtructlng  railroad  and  crane  tracki 
electrical  work  and  details  Incidental  there- 
to,  at   Syracuse, 

Contract  plans,  sheets  1  to  4  Inclusive. 

TERMINAL  CONTRACT  NO    in 

For  dredging  a  portion  of  the  Henrv 
Street  slip  at  Oowanus  Bay,  Borough  ..f 
Brooklyn,  New  York  Cltv 

Contract    plans,    sheet 'No.    1. 

Plans  may  be  seen  and  detailed  sperlfl- 
CBtions,  enKlne<'r'8  estimates  of  riuantltl.t 
proposal  blanks,  form  of  contract  and 
bonds  required  and  other  Information  for 
proposers  may  be  had  at  the  office  of  tie 
Superintendent  of  Public  Works  at  Albany 
N.  Y.  at  the  nmrt-  of  the  Assistant  Super- 
intendent of  Public  Works  for  the  .M|,l,l|. 
Division  at  Syracuse.  N.  Y..  at  the  office 
?.r  *^''  Assistant  Superintendent  of  IMI.Ii. 
Worka  for  the  West-rn  Division  at  I{or|i,s- 
ter.  N  Y ,  at  the  offires  of  the  Sup' rln- 
tendent  of  Public  Works.  Eric  Basin  T'-r- 
mlnal.  Buffalo.  N.  Y  .  and  Terminal  War.  ■ 
house.   Pier  6,    East   River,    .New   York    fitv 

Blueprint  copies  of  plans  will  b-  f urni..h.  .1 
by  tl.c  Slate  Englne-r  and  Surveyor  upon 
the  receipt  at  hfs  office  In  the  Telephone 
Building.  Albany.  N.  Y.,  of  payment  at  th'i 
rate  at  fift-en  cents  fl.'.c.)  per  sh.  •  t  Re- 
fund will  not  be  made  for  any  bin.  prints 
which  may  be   r-turn'd. 

Monthly  estimates   will   be  pn|,l  of  ^lln<l^• 
per  centum    (90  per  cent)   of  the  work   -Inti* 
at   the   contr.ict    price.      Every    prop.       i    '   - 
said  work  must  be  accompanferl  by  n  .>     ■ 
deposit    In    the   form   of   a   draft    ..i    .  ' 

cheek    upon    some    goo<I    banking    in   •  • 
In  the  city  of   .Mbnny  or  New    Yoi  l<  ' 

by  a  national   or   slate   bank   or    tm   ' 
pany   In    good    credit    within    the    ..i    • 
payable    nt    sight    to    the    Superlnt.  t 
ruhlle    Works    for    Ave    per    rentiim     •  .    i.   . 
cent)   of  the  amount  of  the  propoo.! 

The    person    whose   proposal    .ahnll  r" - 

cepted    will    be    required    to   exe.  oi.      ,       ,.  - 
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tract  and  furnish  bonds  within  ten  days 
fiom  the  date  of  notice  of  award  delivered 
to  him  or  them  in  person  or  mailed  to  the 
address   given   in   the  proposal 

Upon  execution  of  the  contract  and  ap- 
proval of  bonds,  the  certified  check  or  draft 
will  be  returned  to  the  proposer  unless  the 
same  shall  have  been  presented  for  collec- 
tion prior  to  such  time  in  which  case  the 
amount  of  the  deposit  will  be  refunded  by 
the    Superintendent   of    Public    Works. 

The  deposits  of  bidders  other  than  the 
one  to  whom  the  award  of  contract  shall 
be  made  will  be  returned  immediately  after 
the  award  has  been  made. 

The  bond  required  for  the  faithful  per- 
formance of  the  contract  shall  be  in  such 
sum  as  shall  be  fixed  by  the  Superintendent 
of  Public  Works,  which  sum  shall  not  be 
'/'^.J"'^"  twenty  per  centum  (20  per  cent) 
of  the  estimated  cost  of  the  work,  accord- 
ing to  the  contract  price,  and  an  additional 
bond,  known  as  the  labor  bond,  in  the  sum 
of  ten  per  centum  (10  per  cent)  of  the 
amount  of  the  estimated  cost  of  the  work 
according  to  the  contract  price,  will  be  re- 
quired as  security  that  the  contractor  will 
pay  in  full  at  least  once  in  each  month  all 
laborers  employed  by  him  upon  the  work 
specified  to  be   done   in   the  contract 

In  the  event  that  more  than  one  surety 
company  is  offered  as  surety  on  said  bonds 
co-insurance   onl.v  will  be  accepted 

Each  proposal  must  be  addressed  to  the 
Supei-intcndent  of  Public  Works,  .\lbany, 
A.  Y.,  and  must  be  endorsed  on  the  en- 
velope with  the  name  of  the  construction 
for  which  the  proposal  is  made. 

Award,  if  made,  will  be  made  to  the 
person  or  persons  whose  proposal  shall  be 
lowest  in  cost  to  the  state  for  doing  the 
work,  and  which  shall  comply  with  all  pro- 
visions required  to  render  it  formal  Be- 
fore any  award  shall  be  made  the  lowest 
bidder  will  be  required  to  satisfy  the  Super- 
intendent of  Public  AVorks  of  his  ability  to 
provide  suitable  equipment  and  materials 
"I^u*^*  proper  performance  of  the  work. 

The  right  is  reserved  to  reject  all  pro- 
posals and  readvertise  and  award  the  con- 
tract in  the  regular  manner  if,  in  the  judg'- 
ment  of  the  undersigned,  the  interests  of 
the  state  win  be  enhanced  thereby 

CHARLES  L.  CADI^E 
' Works. 
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June 


Superintendent  of  Public 
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Equipment  for 
New  York  Canals 

Albany.  N.  Y. 
Sealed  proposals  will  be  r.'ceived  by  the 
undersigned  at  his  office  In  the  Capitol  at 
.\lbany.  N.  Y..  until  twelve  o'clock  noon 
of  Monday,  July  10.  1922.  at  which  place 
and  hour  they  will  be  publlciv  opened  and 
read,  for  furnishing  certain  equipment  for 
the  New  York  State  canals  pursuant  to  the 
provisions  of  Chapter  .1,12  of  the  J^aws  of 
19  22,    as   follows: 

A— 1— 
CRESCENT  POWER  HOI'SE 
COHOES.   N.   Y 
For    furnishing    and    delivering    two    hy- 
.Iraullc    turbines    with    governor    equipment 
and    extra    parts    for   proposeil    power   house 
at  Crescent  dam,  Cohoes,  N.  Y. 
SlieeLs  1  and   2  Inclusive. 
A— 2— 
CRESCENT  POWER   HOUSE, 
COHOES.  N.  Y, 
For    furnishing    two    water    wheel    driven 
gen.rators    and    other    electrical    equipment 
in    the    proposed    power    house    at    Crescent 
dam.   Cohoes,    N     V, 

Sheets  1  and  2  Inclusive. 
Plans  may  be  seen  and  detailed  speclrtca- 
lions,  engineer's  estimate  of  quantity  pro- 
posal blanks,  forms  of  contract  and'  bonds 
required,  and  other  Information  for  pro- 
posers, may  be  had  at  the  offiei.  of  the 
Superintendent  of  I'ublie  Wr.rks  at  Albany 
V.  Y.,  at  the  office  of  the  Assistant  Sun..rJ 
intrndent  of  Public  Works  for  the  Eastern 
iiivlslon.  Wedgeway  hui|<llng.  S<-h.n.<  ta.ly 
N.  Y..  at  the  office  of  the  Assistant  Super- 
intendent of  Public  Works  for  th-  .Mldill.- 
Division  at  Syracuse.  N  V,  nt  the  office 
of  the  Assistant  Superintendent  of  Public 
Works  for  the  Western  Division  at  Rnches- 
'.r,  N.  r .  at  the  offires  of  the  Superln- 
tn.bnt  of  IMbllr  Works.  Erl»  P.asln  T.i-- 
"ilnnl.  Tlufraln.  V  Y  ,  and  Terminal  Warn. 
)inii»e.  Pier  «,  East  River.  New  V.irk  r|ty 
fnnin,  of  detailed  plans  or  drawings  may 
1  •■  ..liialner)  from  the  stale  Engineer  and 
■lr^.  yor  at  Albany.  N.  Y.,  upon  payment 
to    ).lm    of   the   cost    of  producing   them 

Monthly  estlmatos  will  be  paid  of  ninety 
per  centum  (90  per  cent )  of  the  work  done 
at  the  contract  price  Ev^ry  proposal  for 
said  work  must  be  accompanied  by  a  money 


deposit  in  the  form  of  a  draft  or  certified 
cheek  upon  some  good  banking  institution 
in  the  city  of  Albany  or  New  York,  issued 
by  a  national  or  state  bank  in  good  credit 
within  the  state  and  payable  at  sight  to 
the  Superintendent  of  Public  Works  foi 
five  per  centum  (5  per  cent)  of  the  amount 
of  the  proposal. 

The  person  whose  proposal  shall  be  ac- 
cepted will  be  required  to  execute  a  con- 
tract and  furnish  bonds  within  ten  days 
from  the  date  of  notice  of  award  delivered 
to  him  or  them  in  person  or  mailed  to  the 
address    given    in    the   proposal. 

Upon  execution  of  the  contract  and  ap- 
proval of  bonds,  the  certified  check  or 
draft  will  be  returned  to  the  proposer 
unless  the  same  shall  have  been  presented 
for  collection  prior  to  such  time,  in  which 
case  the  amount  of  the  deposit  will  be 
refunded  by  the  Superintendent  of  Public 
Works. 

The  deposit  of  bidders  other  than  the 
one  to  whom  the  award  of  contract  shall 
be  made  will  be  returned  immediately  after 
the  award   has   been   made. 

The  bond  required  for  the  faithful  per- 
formance of  the  contract  shall  be  in  such 
sum  as  shall  l>e  fixed  by  the  Superintendent 
of  Public  Works,  which  sum  shall  not  be 
less  than  twenty  per  centum  (20  per  cent) 
of  the  estimated  cost  of  the  work,  accord- 
ing to  the  contract  price,  and  an  additional 
bond  known  as  the  labor  bond,  in  the  sum 
of  ten  per  centum  (10  per  cent)  of  the 
amount  of  the  estimated  cost  of  the  work 
according  to  the  contract  price,  will  be 
required  as  security  that  the  contractor 
will  pay  in  full  at  least  once  in  each  month 
all  laborers  employed  by  him  upon  the 
work  specified  to  be  done  in  the  contract 

In  the  event  that  more  than  one  surety 
company  is  offered  as  surety  on  said  bonds 
co-insurance    only    will    bi'    accepted 

Each  proposal  must  be  addressed  to  the 
Superintendent  of  Public  Works.  Albany. 
N.  Y..  and  must  be  endorsed  on  the  envelop.' 
with  the  name  of  the  construction  for 
which    the   propo.sal    is    made. 

Award,  if  made,  will  bi-  made  to  the  per- 
son or  persons  whose  proposal  shall  be 
lowest  in  cost  to  the  State  fn.-  doing  th" 
work,  and  which  shall  comply  with  all 
provisions  required  to  render  it  formal 
Before  any  award  shall  be  made  the  low- 
est bidder  will  be  required  to  satisfy  the 
Superintendent  of  Public  Works  of  his 
ability  to  provide  suitable  equipment  and 
materials  for  the  proper  performance  of 
the   work. 

The  right  Is  reserved  to  reject  all  pro- 
posals and  readvertise  and  award  the  con- 
tract in  the  regular  manner,  If,  In  the  Judg- 
ment of  the  undersigned,  the  interests  of 
the    state   will   be   enhanced    thereby 

CHARLES   L.   CADLE. 
Superintendent  of  Public  Works. 
June   21,   1922. 


Bids:   July  r,. 

Street  and  Public  Improvements 

Heading.    Pa. 
Sealed    proposals    will    be    received    at    the 
office  of  the  City  Clerk.   R. a. ling.    Pa,,   until 
0:4.';  a.m.   (Daylight  Saving  Time).  Wednes- 
day. July  .5,  1922.  for  the  following  work: 
APPROXIMATE    QI"ANTITIES 
18,000  .sq.yd.  sheet  asphalt  paving  on  con- 
cret..   ba.se, 
1.02S  sqyd.  laying  granite  block  paving. 
1.060  sqyd.  brick  paving  for  gutters. 
L.'i.'in  sqyd.  concrete  base. 
170  lln  ft.  concrete  radius  corners. 
48    lln. ft     granll.-   ra.l'us   stones 

Remodeling  six    (6)   catch  basins. 
Construcllnc    tbne    (3  1    new  catch 
basins   an. I    appurtenances. 
Plans  and  spoein.  atinns   mav  be  obtained 
by  prospertiv..  bl.l.l.  rs  by  making  a  deposit 
of    i.n    dollars     (110)    with    the    C||v    Engi- 
neer, city   Unll.   Heading.   Pa.,  who  will  also 
furnish    any    other    Information    which    may 
be    d.'slred       Di-poslls    made    for    plans    anil 
sr.'clficatlons  will  be  returned   to  those  bid- 
ding. 

Proposals  must  be  marked  "Proposal  for 
Street  Paving"  and  addressed  to  the  Cltv 
Cl.rk.    city    Hall.    Heading.    Pa. 

Contractors  will  he  required  to  comply 
with  the  Art  nf  July  IS.  1917,  P.  I,.  1083. 
relative  to  Workmen's  Compensation  Inaur- 
anee.  and  proof  must  be  furnished  th.' 
D'linrtment  by  (he  said  contractors  that 
they  have  accepted  the  provisions  o'  th.' 
said  Act.  and  has  Insured  his  Ilnhlllty 
th<  reun.ler  or  secured  exemption  therefrom 
T}\<-  right  Is  reserved  to  reject  any  or  all 
bid'' 

l!y  order  of 

WILLIAM  B    YEAOER, 
_  Superl*-lendent 

June   2.1,   1922, 
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Bids:      Auf?.   4 

Bridge  Superstructure, 

Machinery  and  Electrical 

Equipment 

Seattle,   Wash. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Seattle,  up  to  10  o'clock  a.m.,  Friday, 
August  4th,  1922,  in  room  234,  County-City 
Building,  for  the  fabrication  and  erection 
of  the  Super-structure,  Machinery  and 
Electrical  Equipment  of  a  Steel  Bascule 
Bridge  and  two  Side  Spans  over  the  West 
Waterway  at  West  Spokane  Street,  under 
authority    of    Ordinance    No.    43397, 

The  structure  will  comprise  a  double-leaf 
bascule  span  288  feet  center  to  center  of 
trunnions,  2  approach  spans  each  about 
140  feet  long  and  a  steel  girder  span  about 
136  feet  long.  The  width  of  the  bascule 
span  will  be  45  feet  center  to  center  of 
trusses  and  of  the  side  spans  52  feet  center 
to  center  of  trusses,  and  of  the  girder  span 
about  40  feet. 

No  proposal  will  be  considered  except 
as  same  is  made  strictly  in  confarmity  with 
the  advertisement  therefor  and  upon  the 
forms  of  proposals  furnished  by  the  Board 
of  Public  Works,  bound  together  with  the 
specifications,  general  clauses  and  form  of 
contract  which  must  be  submitted  unbroken 
and  unaltered  in  every  particular. 

This  improvement  shall  be  made  in  ac- 
cordance with  the  respective  plans  and 
specifications  now  on  file  in  the  offices  of 
the  Secretary  of  the  Board  of  Public  Works 
and  the  City  Engineer,  respectively. 

The  successfuTbidder  will  be  required  to 
file  -with  the  City  Comptroller  a  bond  in 
the    sum    specified    in    the   specifications. 

Each  bid  must  be  accompanied  by  money, 
a  satisfactory  surety  company  bid  bond 
approved  by  the  Mayor  and  City  Comptrol- 
ler as  to  sufficiency  and  the  Corporation 
Counsel  as  to  form,  or  a  certified  check 
payable  to  the  order  of  the  City  Comptrol- 
ler of  the  City  of  Seattle  for  a  sum  not 
less  than  five  (5)  per  cent  of  the  total 
amount  of  bid,  and  no  bid  will  be  con- 
sidered   unless    so    accompanied. 

A  deposit  of  Ten  Dollars  ($10.00)  will 
be  required  for  each  set  of  plans  and 
specifications,  which  will  be  returned  upon 
return   of   the   plans    in   good    order. 

Special  attention  of  bidders  is  called  to 
the  State  Law  and  City  Charter  regarding 
the  number  of  hours  constituting  a  day's 
work,  minimum  wage  scale,  American 
citizenship    and    heads    of    families. 

The  Board  of  Public  Works  reserves  the 
right  to  reject   any  or  all  bids. 

Bv  order  of  the  Board  of  Public  'Works. 
C.    B.    BAGLEY. 

Secretary. 

First  publication  June  20,   1922. 


Bids:      July   U. 

Highway  Work 

Albany.  N.  Y. 

Sealed  proposals  will  be  received  by  the 
undersigned  at  their  oflice.  No.  55  Lancaster 
Street.  Albanv.  N.  Y..  at  one  o'clock  p.m.  on 
Tuesday,  the  11th  day  of  July.  1922,  ad- 
vanced standard  time  which  is  twelve 
o'clock  noon  eastern  standard  time,  for  the 
improvement  of  highways  in  the  following 
counties: 

Cattaraugus (one  highway:    4.15) 

Chenango (one    highway:    8.82) 

Delaware (two  highways:   7.59  &  7) 

Madison (one  highway:  1.60) 

St.  Lawrence (one  highway:   10.14) 

■Washington (one  highway:    0.62) 

Wyoming (one  highway:   4.68) 

Yates (one  highwav:   2.92) 

ALSO     FOR'    THE     RECONSTRUCTION 
OF    THE    FOLLOWING: 
Chenango (one    contract:     1.27) 

Maps,  plans,  specifications  and  estimates 
may  be  seen  and  proposal  forms  obtained 
at  the  office  of  the  Commission  in  Albany, 
N.  Y..  and  also  at  the  office  of  the  division 
engineers  in  whose  division  the  roads  are  to 
be  improved  or  reconstructed.  The  ad- 
dresses of  the  division  engineers  and  the 
counties  in  which  they  are  in  charge  will 
be    furnished    upon    request. 

The  especial  attention  of  bidders  is  called 
to  "General  Information  for  Bidders"  in 
the  itemized  proposal,  specifications  and 
contract   agreement. 

HERBERT   S.    SISSON. 

Commissioner. 
J.   C,   FINCH, 

Secretary.  ' 
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Bids:   July  18. 

Concrete  Flood  Gate  and 
Appurtenances 

Little  Rock,  Ark. 

Sealed  proposals  will  be  received  by  the 
Secretary  of  the  Farelly  Lake  Levee  Dis- 
trict at  the  Marion  Hotel,  Little  Bock,  Ark., 
until  2  p.m.,  Tuesday,  July  18.  1922,  for 
the  construction  of  a  Concrete  Flood  Gate 
and  Appurtenances  at  Big  Bayou  Meto, 
Gillett,  Arkansas  County,  Ark.  Following 
are  the  approximate  quantities  : 

Excavation    50,000  cu.yd. 

Round   foundation   piles 24.000    lin.ft. 

Steel  sheet  pile  cut  off  walls.  .20.000  sq.ft. 

Concrete    6,500  cu.yd. 

Reinforcing  steel 200  tons 

Gates  and  accessories 150  tons 

Hand  rail,  2-in.  GI  pipe  and  fit- 
tings         1,500  lin.ft. 

Hand  rail,   U-in.   GI  pipe  and 

fittings 1,000  lin.ft. 

Hoisting   apparatus    30  tons 

Detail  plans,  specifications  and  blank 
forms  of  proposal  are  on  file  at  the  office 
of  A.  W.  Dobyns,  Attorney,  Little  Rock. 
Ark.,  and  at  the  office  of  Ayres  &  Miller, 
McCall  Building,  Memphis,  Tenn. 

Detail  plans,  specifications  and  proposal 
forms  will  be  furnished  upon  application 
accompanied  by  a  certified  check  for  twenty 
($20)    dollars. 

Each  proposal  shall  be  accompanied  bv  a 
certified  check  for  fifteen  thousand  ($15,000) 
dollars  made  payable  to  the  Secretary  of 
the   Board. 

Thi<i  check  is  to  be  conditioned  that,  if 
the  bid  is  accepted,  a  contract  will  be  en- 
tered into  and  the  performance  of  same 
secured  within  ten  (10)  days  after  noti- 
fication of  acceptance  of  bid.  Successful 
bidder  will  be  required  to  furnish  a  surety 
bond  in  an  acceptable  surety  company  in 
the  sum  of  fifty  (50%)  per  cent  of  the 
contract  price. 

The  right  is  reserved  to  reject  any  or  all 
bids  and  to  waive  any  technical  defects, 
as  the  interests  of  the  district  may  require. 

The    Engineers,    or    their    assistants,    will 
be  at  Gillett,  Ark.,  from  July  10  to  July  15 
to  show  prospective  bidders  over  the  work, 
JOHN   M.   GRACIE,  Chairman 

Board  of  Commissioners. 
J.  B.  QUINN,  Secretary, 

Gillett,    Arkansas. 
AYRES  &  MILLER.   Engineers, 

McCall  Building,  Memphis,  Tennessee. 


Bids:   July  12. 

Road  Work 

Atlantic  City,  N.  J. 

Sealed  bids  will  be  received  by  the  Board 
of  Chosen  Freeholders  of  Atlantic  County, 
N.  J.,  at  12  o'clock  noon  {Daylight  Saving 
Time)  on  July  12.  1922,  during  a  regular 
meeting  of  said  Board  at  the  Freeholders' 
meeting  room  in  the  Guarantee  Trust  BIdg., 
Atlantic  City,  N.  J.,  for  the  reconstruction 
of  a  section  of  Mays  Landing-Downstown 
Road  known  as  Hamilton  Township  Section, 
in  the  County  of  Atlantic  and  State  ot 
New  Jersey,  with  a  Warrenite-Bitulithic 
pavement  on  a  six  inch  1-3-5  concrete  base  : 
estimate  amount  of  surface  pavement  and 
concrete'  base  required  is  88.070  sq.yd., 
together  with  gravel  shoulders,  excavation 
and  embankment,  drainage  provisions, 
guard  rail  and  other  items  ;  said  bids  to  be 
opened  and  read  in  public  at  the  aforesaid 
time  and  place. 

Drawings,  specifications  and  form  of  hid. 
certificate  of  surety,  contract  and  bond, 
covering  proposed  work,  are  on  file  in  the 
office  of  the  County  Engineer  at  636  Guar- 
antee Trust  Bldg.,  Atlantic  City.  N.  J.. 
where  thej-  may  be  inspected  and  a  prospec- 
tive bidder  mav  secure  a  copy  of  the  speci- 
fications and  blueprints  of  the  plans  upon 
the  deposit  of  $10,  and  this  deposit  will  be 
refunded  provided  the  plans  and  specifica- 
tions are  returned  to  the  County  Engineer's 
Office  in  good  condition  by  noon  on  July  12. 
19  22.  Each  bid  must  be  made  on  the 
standard  proposal  form  in  the  manner  re- 
quired by  the  specifications  and  must  bo 
accompanied  bv  a  certified  check,  or  cash, 
in  the  amount  of  $20,000. 

A  contract  will  be  awarded,  if  awarded 
at  all.  within  one  month  of  the  date  of 
receiving  bids  and  such  award  will  be  made 
subject  to  the  sale  and  delivery  of  bonds 
to  be  issued  for  the  purpose  of  financing 
the  reconstruction.  The  right  is  reserved  to 
reject  any  or  all  bids. 

By  Order  of  the  Board  of  Chosen  Free- 
holders of  Atlantic  County,  N.   J. 

F.  W.   WILLETTS.   Clerk. 
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Bids:   July  14. 

Highway — Route  No.  1 
Section  No.  13 

Trenton,  N.  J. 

NOTICE  IS  HEREBY  GIVEN  that 
sealed  bids  will  be  received  by  the  State 
Highway  Commission  of  New  Jersey  for  the 
construction    of    the    following: 

Route  No.  1 — Section  No.  13  from  High- 
land Park  to  Stelton  Road,  Middlesex 
County ;  estimated  amount  of  Warren- 
ite  Bitulithic  Pavement  on  a  nine  (9) 
inch  Portland  Cement  Concrete  foun- 
dation,   32,811    Square   Yards. 

Bids  will  be  received  at  the  office  of  the 
State  Highway  Commission  at  the  Broad 
Street  Bank  Building,  Trenton,  New  Jersey, 
on  Friday.  July  14th,  1922,  at  11  A.M. 
Standard  Time,  and  opened  and  read  im- 
mediately   thereafter. 

Drawings,  specifications  and  form  of  bid, 
contract,  and  bond  for  the  proposed  work 
are  on  file  in  the  office  of  the  State  High- 
way Department,  Trenton,  New  Jersey,  and 
may  be  inspected  by  prospective  bidders. 
Plans  will  be  furnished  on  deposit  of  Ten 
Dollars  ($10.00)  upon  application  to  the 
State  Highway  Department.  9th  fioor. 
Broad  Street  Bank  Building,  Trenton,  New 
Jersey.  Bids  must  be  made  on  the  standard 
proposal  forms  in  the  manner  designated 
therein  and  as  required  by  the  192  2  specifi- 
cations, same  to  be  enclosed  in  sealed 
special  addressed  envelopes  bearing  the 
name  and  address  of  bidder  and  the  name 
and  section  of  the  route  on  the  outside, 
and  must  be  accompanied  by  a  certified 
check  drawn  to  the  order  of  the  Treasurer 
of  the  State  of  New  Jersey  for  not  less 
than  ten  per  cent  (lOrr)  of  the  amount  of 
the  bid.  provided  that  said  certified  check 
shall  not  be  less  than  $500.00  or  more  than 
$20,000.00,  and  be  delivered  at  the  above 
place  on  or  before  the  hour  named.  Copies 
of  the  standard  porposal  form  and  special 
addressed  envelope  will  be  furnished  on 
application.  Bids  not  enclosed  in  special 
envelopes  will  be  considered  informal  and 
will   not   be    opened. 

Each  bidder  must  accompany  his  bid 
with  a  certificate  from  a  surety  company 
dulv  authorized  to  do  business  in  this 
State,  stating  that  such  surety  company 
will  provide  said  bidder  with  a  bond  in 
such  .sum  as  is  required  in  and  in  accord- 
ance with  the  provisions  of  said  specifica- 
tions, conditioned  for  the  faithful  perform- 
ance of  the  provisions  of  the  contract  and 
specifications.  Each  bidder  must  also  ac- 
company his  bid  with  a  Statement  of  Equip- 
ment  properly   filled  out. 

By  order  of  the  State  Highway  Com- 
mission.   

A.  LEE   GROVER, 

Chief  Clerk. 


Bids:  July  5. 

Ornamental  Lights 

Long  Branch.  N.  J. 

Public  notice  is  hereby  given  that  sealed 
proposals  are  invited  and  will  be  received 
for  installing  Ornamenetal  Lights  on  Lib- 
erty Street.  Union  Avenue.  Second  Avenue 
from  Broadway  to  Union  Avenue  :  Rockwell 
Avenue  from  Broadway  to  Union  Avenue 
bv  the  Board  of  Commissioners  of  the 
City  of  Long  Branch,  N.  J.,  July  5.  1922. 
at  8  o'clock  in  the  evening  in  the  City 
Council  (Tliambers.  or  as  soon  thereafter 
as  the  matter  may  be  brought  on.  Plans 
and  specifications  as  approved  by  the 
Board  of  (Commissioners  are  on  file  in  the 
office  of  the  City  Clerk,  and  may  be  ob- 
tained anv  time  during  business  hours, 
upon  a  deposit  of  SIO,  which  said  amount 
will  be  returned  at  the  time  the  bids  arc 
opened,  upon  surrender  of  said  plans  and 
specifications  in  good  condition. 

All  bids  must  be  sealed  marked.  "Bids 
for  Ornamental  Lighting,"  and  addressed 
to  Frank  C.  Quinn,  City  Clerk.  No  bid 
will  be  considered  unless  accompanied  by 
a  certified  check  for  ten  per  cent  of  the 
amount  bid  on  the  proposed  work,  drawn  to 
the  order  of  Frank  L.  Howland.  treasurer, 
or  cash  in  equal  amount.  The  Board  of 
Commissioners  reserve  the  right  to  reject 
any  or  all  bids  if  deemed  to  the  best  inter- 
est of  the  Board  so  to  do. 

FR.\NK  C.  QUINN,  City  Clerk. 

Dated :  Long  Branch,  N.  J., 
June   20,   1922. 
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Highway  Bridge 

Annapolis,  Md. 

Sealed  proposalb  will  be  received  by  the 
Board  of  County  Commissioners  of  Anne 
Arundel  County.  Maryland,  until  12  p.m.. 
July  6,  1922.  for  the  construction  of  a 
Highway  Bridge  across  South  River  at 
Riverview  to  a  point  connecting  the  Public 
Road    at   Tuckers    Landing. 

In  general  the  contract  is  to  include  a 
bridge  1.680  feet  long  with  not  less  than 
a  14  foot  clear  driveway  and  with  a  draw 
span,  fenders,  abutments,  and  approaches 
complete  in  every  detail  and  ready  for 
operation. 

It  is  the  intention  of  the  Board  of 
County  Commissioners  to  construct  the 
most  permanent  and  complete  highway 
bridge  possible  under  provisions  of  an  act 
passed  by  the  General  Assembly  of  Mary- 
land authorizing  the  construction  of  the 
said  bridge  at  a  cost  not  to  exceed  ($50,- 
000)     fifty    thousand    dollars. 

Each  bidder  must  submit  his  own  plans 
and  specifications  with  his  bid,  and  must 
furnish  bond  for  the  proper  and  satis- 
factory   completion    of    the   contract. 

More  exact  and  complete  information 
may  be  had  by  application  to  the  County 
Road    Engineer,    Annapolis,    Md. 

The  right  is  reserved  to  reject  any  or 
all  bids  if  deemetl  to  the  best  interests  of 
the  County  to  do  so. 

COUXTY     COMMISSIONERS     OF     AXXE 
ARUNOBL.  COUXTY. 

S.  O.  TIL-GHMAX. 

Clerk. 


Bids:     July   14. 

Curb,  Gutters  and  Sewers 

Ann   Arbor,  Mich. 

Sealed   proposals   will   be  received   by  the 
Board  of  Public   Works,  Ann  Arbor,   Michi- 
gan,  through    the   City   Clerk,    on    or   before 
7:30  p.m..   Kastern  Standard  Time,  July  14. 
1922,   for  the  construction  of  concrete  curb 
and    gutter    in    curb    and    gutter    Districts 
Xos.    24    to    49    inclusive,    also   for   the   con- 
struction of  lateral  sewer  in  Lateral  Sewer 
District  No.   112   and   for  a  storm   sewer  on 
Brooks    St.,    from    Pearl    St.    to    MilUr   Ave. 
Approximate  quantities  are  as  follows: 
53,200   lin.ft.  combined  curb  and  gutter. 
680   lin.ft.   10  in.  vitrified  pipe. 
1,200   lin.ft.  12  in.  vitrified  pipe. 
1,240  lin.ft   1.1  in.  vitrified  pipe. 
2.50  lin.ft.  18  in.  vitrified  pipe. 
480  lin.ft.   22  in.  vitrified  pipe. 
2,000  cu.yds.  excavation  and  backfilling. 
Plans    and    specifications    are    on    file    in 
tho  City  Kngineer's  Office.     A  certified  check 
for    '>T'    of    the    bid    must    accompany    each 
bid  as  guarantee  of  good  faith  of  bidder  and 
the    Board    of    Public    Works    reserves    th<- 
right  to  reject  any  and  all  bids. 

ISAAC  G.  REYNOLDS. 

City   Crk. 
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Bids:    July  i; 


Waterworks 

Vero,   Fla. 

Sealed  proposals  will  be  received  by  the 
City  Council  of  the  Citv  of  Vero,  Fla.,  at 
the  City  Hall  until  S  P.M.  July  12,  1922. 
for  a  Water  Works  System.  Separate  bids 
will    be    received    as    follows : 

SECTION  1.  'Watermains."  This  will 
include  cast  iron  pipe  as  follows:  1070  ft. 
of  10-in.,  3840  ft.  of  8-in.  and  9360  ft  of 
6-in. ;  37  fire  hvddrants  and  gate  valves  as 
follows:     1   10-in..   3  8-in..  and  4  6-in. 

SECTION  2.  "Water  Tower."  This  will 
include  a  75,000  gal.  steel  tank  on  a  108  ft. 
tower,  cast-iron  riser  pipe,  and  concrete 
foundations. 

SECTION  3.  "Pumping  Plant,"  This 
will  include  motor  driven  centrifugal  fire 
and  service  pumps  of  750  and  500  G.P.M. 
capacity  respectively,  concrete  foundations, 
piping  and  valves  and  a  corrugated  iron 
building. 

SECTION  4.  "Water  Treatment  Plant." 
This  will  include  a  continuous  lime-soda 
.softener  of  12.500  gal.  per  hr.  capacity,  of 
reinforced  concrete  construction,  and  a 
Gpray  nozzle  aerator  with  a  reinforced  con- 
crete basin  and  a  210  G.P.M.  low  lift  pump. 

SECTION  5.  "Artesian  Well."  This  will 
include  the  drilling  and  casing  of  an  S-in. 
well  approximately  65"   ft.  deep. 

The  City  reserves  the  right  to  award  con- 
tract to  separate  bidders  on  the  separate 
sections  of  the  work,  or  to  reject  any  or  all 
bids,  and    to  waive  defects. 

All  bids  must  be  upon  the  blank  forms 
provided  in  the  Proposal.  Specifications  and 
Contract 

Each  bid  must  be  accompanied  by  a 
certified  check  for  5^  of  the  amount  of  the 
bid.  and  the  Contractor  must  provide  a 
construction  bond   for  25':r    of  his  bid. 

Plans,  specifications  and  form  of  contract 
and  bond  may  be  examined  at  the  olfice  of 
Carter  and  Damerow.  Engineers  for  the  City, 
at  Vero.  Fla..  or  sets  may  be  obtained  from 
them  bv  making  a  deposit  of  Twenty-five 
(25)  Dollars.  Fifteen  (15)  Dollars  of  which 
will  be  refunded  on  their  return  within 
fifteen  (15)  days  following  the  date  of  open- 
ing  of   bids. 

FRED  E.  KING.  Mayor. 
GP;o.  M.  WILLING,  Clerk. 


Bids:    July    17. 

Heating,  Plumbing  and 
Electrical  Work 

Urbana,  111. 

Sealed  propo.sals  for  the  Heating  and 
Ventilating.  Plumbing  and  Electrical  Work 
on  the  New  Agricultural  I'.uilding  to  be 
erected  for  the  University  of  Illinois  at 
Trbana.  will  be  received  at  the  office  of 
James  M.  White.  Supervising  Architect.  256 
Administration  Building.  Urbana,  up  to  3:00 
p.m.   Monday.  Julv   17.    1922. 

Plans  and  ."piclfiralions  may  be  obtained 
after  June  30th  from  the  office  of  the  Su- 
pervising Architect  upon  deposit  of  Ten 
Dollars    f $10  00). 
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HARMON  V.  SWART 

92  William  Street,  New  York 


Bids:    July  14. 

Highway — Route  No.  1 
Section  No.  14 

Trenton,  N.  J. 

NOTICE  IS  HEREBY  GIVEN  that  sealed 
bids  will  be  received  by  the  State  Highway 
Commission  of  New  Jersey  for  the  con- 
struction   of    the    following: 

Route  No.  1 — Section  No.  14  from  Stelton 
Road  to  Metuchen.  Middlesex  County ; 
estimatefl  amount  of  Warrenite  Bitu- 
lithic  Pavement  on  a  nine  (9)  inch 
Portland  Cement  Concrete  foundation, 
49.855     S(iuare    Yards. 

Bids  will  be  received  at  the  office  of  the 
State  Highway  Commission,  at  the  Broad 
Street  Bank  Building.  Trenton.  New  Jersey, 
on  Friday.  July  14th.  1922,  at  11  A.M., 
Standard  Time,  and  opened  and  read  im- 
mediately   thereafter. 

Drawings,  specifications  and  form  of  bid, 
contract  and  bond  for  the  proposed  work 
are  on  file  in  the  office  of  the  State  Highway 
Department,  Trenton,  New  Jersey,  and  may 
be  inspected  i)y  prospective  bidders.  Plans 
will  be  furnished  on  deposit  of  Ten  Dollars 
($10.00)  upon  application  to  the  State  High- 
way Department.  9th  fioor.  Broad  Street 
Bank  Building,  Trenton,  New  Jersey.  Bids 
must  be  made  on  the  standard  proposal 
forms  in  the  manner  designated  therein 
and  as  required  by  the  1922  specifications, 
same  to  be  enclosed  in  sealed  special  ad- 
dressed envelopes  bearing  the  name  and 
address  of  bidder  and  the  name  and  section 
of  the  route  on  the  outside,  and  must  be 
accompanied  by  a  certified  check  drawn 
to  the  order  of  the  Treasurer  of  the  State 
of  New  Jersey  for  not  less  than  ten  per 
cent  (lOTr)  of  the  amount  of  the  bid,  pro- 
vided that  said  certified  check  .shall  not  be 
less  than  $500. 00  or  more  than  $20.0Oii.»0, 
and  be  delivered  at  the  above  place  on  or 
before  the  hour  named.  Copies  of  the 
standard  proposal  from  and  special  ad- 
dressed envelope  will  be  furnished  on  appli- 
cation. Bids  not  enclosed  in  special  envel- 
opes will  be  considered  informal  and  will 
not  be  opened. 

Each  bidder  must  accompany  his  bid 
with  a  certificate  from  a  surety  company 
duly  authorized  to  do  business  in  this  St.ate, 
stating  that  such  surety  company  will  pro- 
vide .said  bidder  with  a  bond  in  such  sum 
as  is  required  in  and  in  accordance  with 
the  provisions  of  said  specifications,  con- 
ditioned for  the  faithful  performance  of  tho 
provisions  of  the  contract  and  .specifications. 
Each  bidder  must  also  accompany  his  bid 
with  a  Statement  of  Equipment  properly 
filled    out. 

By    order    of    the    State    Highway    Com- 
mission. _ 
A.    LEE  G ROVER, 

Chief   Clerk. 


Bids:     July  l"!. 

Water  Works  Improvements 

WilmiiiRton,    X.  C. 

Sealed  ])roposals  will  be  received  until  12 
o'clock  noon  on  the  18th  day  of  July.  1922, 
at  the  office  of  the  Commissioner  of  Public 
Works.  WilminBlon.  X.  C,  for  furnishinB 
materials  for  and  the  work  of  constructing 
additions  to  the  present  water  purification 
plant  and  extending  the  water  intake  line 
approximately  two  miles. 

The  work  will  include  approximately  6:i0 
ft  of  21  In.  cast  iron  ball  and  socket  pipe 
laid  und.r  the  Cape  Fear  River  at  a  depth 
of  36  ft.  and  also  10,350  ft.  of  42  In.  wood, 
cast  Iron,  or  concrete  pipe  laid  at  an  aver- 
age depth  of  approximately  9  ft.  below  wa- 
ter Iiv.l  to  Toomers  Creek. 

Bids  will  be  considered  on  parts  of  the 
work  separately  or  on  the  furnishing  of 
materials  independent  from  the  construc- 
tion work.  .  ,  _^ 

A  certified  check  (o  the  amotmt  of  5  T. 
win  be  r<i|Ulri-d  with  each  bid  and  the 
right   In  reserved   to   reject  any  or  all  hidd. 

Plans  and  specincationB  may  be  obtained 
upon  a  d.'posil  of  $10.00  from  lb-'  Carolina 
Engineering  Co.  Engineers,  412  Southern 
Building.  Wilmington,  N,  C-  "r Jrom 

n.  C.  CANTWEI>L. 
Commissioner  of  Public  Works. 

June   21.   1922 


CONTRACT  BONDS  FOR  RESPONSIBLE  CONTRACTORS 

When  you   require   ,.   rontrar,   bond.    IomM    th...    ,.,.    ,!....,    wrlt.    it    .n„,l    vo,,   nill   be   well    an.l 

jETNA  CASUALTY  AND  SURETY  COMPANY 

AGENTS   EVERYWHERE 
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Bids.     July     In. 

Sewerage  and  Water  System 

Lt-liaiioii.    Tennessee. 

Sealed  bids  will  lie  received  by  the  City 
of  Lebanon,  Tennessee,  at  the  othce  of  City 
Clerk  until  4  p.m..  July  10.  1922,  for  the 
Construction  of  a  Sewerage  System  and 
Disposal  Plant,  also  Extension  of  Water 
System  with  a  Steel  Reservoir  Tank,  as 
per  plans  and  specifications  furnished  by 
A.   B.   Clenny,    City    Engineer. 

All  bids  must  be  sealed,  and  addressed 
to  A.  B.  Clenny,  Engineer,  Lebanon, 
Tennessee,  and  marked  "Sewerage  and 
Water    Bids." 

Plans  and  specifications  may  be  obtained 
from  City  Engineer  upon  deposit  of  twenty 
five  ($25.00)  dollars,  refundable  upon  re- 
turn   of    same. 

Cashier's  check  in  the  sum  of  five  (5%) 
per  cent  of  total  amount  bid,  payable  to 
order  of  A.  B.  Clenny,  Engineer,  must  ac- 
company   bids. 

Bond  with  approved  sureties  for  fifty 
(SOTf)  per  cent  of  the  amount  of  contract 
will    be    required    of    successful    bidder. 

The  City  Commissioners  reserve  the 
right  to  reject  any  or  all  bids, 

A.    B,   CLENNY, 

(""ity    Engineer. 


Bids,   .Tuly   UK 

Concrete  Power  House 

Ada,  Ohio. 
The  Ohio  Northern  University.  Ada,  Ohio, 
has  postponed  awarding  of  a  contract  for 
a  45  X  75  reinforced  concrete  power  house 
until  July  10,  1922.  A  deposit  of  $5.00  is 
required  for  a  set  of  plans  and  specifica- 
tions. The  full  amount  will  be  refunded 
upon  return  of  the  set. 

For   further   information   write   to 

C.    C.    CARPENTER,    Engineer, 

Ada,  Ohio. 


U.  S.  GOVERNMENT 


UNITED  STATES  ENGINEER  OFFICE. 
Baltimore,  Md,  Sealed  proposals  will  be 
received  here  until  1  p.m.,  July  7.  1922, 
and  then  opened,  for  dredging  Wicomico 
River.  Maryland.  Further  information  on 
application. 


POSITIONS  VACANT 


U.  S.  GOVERNMENT 


TREASURY  DKI'ART.M  I-;NT,  Supervis- 
ing Architect's  Oflice,  Washington,  D.  C, 
June  24,  1922. — SEALED  PROPOSALS 
will  be  opened  in  this  office  at  3  p.m.,  July 
20,  1922.  for  construction  of  new  mailing 
shed  at  United  States  Post  Office,  Sheboy- 
gan, Wis.  Drawings  and  specification  may 
be  obtained  from  the  Custodian  at  the 
building,  or  at  this  oflice.  in  the  discretion 
of  the  Supervising  Architect,  Jas.  A. 
Wetmore,    Acting   Supervising   Architect. 


.  LARGE  structural  company  has  open- 
ings in  its  drawing  room  for  several 
checkers  and  detailers :  give  full  experi- 
ence in  applying.  P-555  Eng.  News- 
Record,  Real  Estate  Trust  Bldg..  Phila., 
Pa. 


COMPANY  in  Toronto.  Canada,  controlling 
several  utilities  in  foreign  countries,  seeks 
experienced  electrical  designing  drafts- 
man familiar  with  making  plans  for  large 
indoor  and  outdoor  stations  to  take 
charge  of  drafting  force.  Please  give  full 
experience  record,  salary  expected  a  til 
time  when  free  to  begin.  P-583,  Eng. 
News-Record. 


DRAFTSMEN,  several,  experienced,  struc- 
tural beam  and  column  detailers  for 
apartment  and  loft  buildings  ;  New  York 
City ;  state  age.  nationality,  experience 
and  salary  expected.  P-4  67.  Eng.  News- 
Record. 


DRAFTSMEN,  detailers  and  checkers  on 
shop  detailing  for  structural  steel.  Mo- 
rava  Construction  Co..  85th  and  Stewart 
Ave..    Chicago.    III. 


ENGINEER  wanted  ;  capable  technical  man 
wanted  to  take  off  all  kinds  structural 
and  reinforcing  steel  and  miscellaneous 
items  from  plans  and  make  shop  details. 
Must  be  experienced.  ,A.ddress  W.  G. 
Thomas.  Pres.  Pidgeon-Thomas  Iron  Co., 
Memphis,    Tenn. 

ENGINEER  or  surveyor  familiar  with  co- 
ordinate  system  of  computations  on  sub- 
division work  and  who  can  make  neat 
tracing  wanted,  one  who  has  had  ex- 
perience and  able  to  furnish  good  refer- 
ences ;  permanent  position.  John  M, 
Farley,  "WHiite  Plains.    N.   Y. 

ESTIMATORS — Engineering  News-Record 
would  like  to  get  in  touch  with  several 
quantity  estimators  in  New  York  com- 
petent to  make  an  analysis  of  materials 
in  hoiilding  and  other  construction  work. 
High  grade  service  is  involved  calling  for 
broad  experience  and  vision.  The  worl: 
will  require  only  a  small  amount  of  time 
hut  will  extend  over  one  or  two  months. 
Kindly  write  to  A.  W.  WelcH.  10th  Ave. 
at  36th  St.,  New  York, 


PROPOSALS  FOR  STEEL  LADDER, 
PIPE.  ETC— U.  S.  Engineer  Office,  329 
Custom  House,  New  Orleans,  La.— Sealed 
proposals  will  be  received  here  until  11 
a.m..  July  17,  1922,  and  then  opened,  for 
constructing  and  delivering  steel  ladder, 
pipe,  gears  and  shafting  for  U.  S.  dredge 
"Gulfport."  Further  information  on  appli- 
cation. 


SEALED  PROPOS.\LS  will  be  received 
and  publicly  opened  in  the  office  of  the 
Director  of  the  U.  S.  'Veterans'  Bureau, 
Room  1044  Arlington  Building,  Vermont 
Ave.  and  H.  St.,  N.W..  Washington,  D.  C. 
July  3,  1922,  at  11  a.m.  for  the  construc- 
tion of  concrete  foundations  for  nine  (9) 
patient  buildings  for  400  bed  Hospital  to 
be  built  at  Northampton,  Mass.  Plans  and 
specifications  may  be  obtained  upon  de- 
posit of  $50.00  from  the  office  of  the 
Quartermaster  General,  Room  2306  Mun- 
itions Building,  Washington.  D.  C,  or  from 
the  office  of  the  Constructing  Quarter- 
master, Chamber  of  Commerce  Building, 
Northampton.    Mass. 


TREASURY  DEPARTMENT,  Office  of 
the  Supervising  Architect,  Washington, 
D.  C,  June  19,  1922 — Sealed  proposals  will 
be  opened  in  this  offlce  at  3  p.m.,  July  19. 
1922,  for  restoration  of  stone  cornice  and 
replacing  of  roof  construction,  etc.,  for  the 
United  States  Post  Office  and  Customhouse, 
at  Oswego,  N.  Y.  Drawings  and  specifica- 
tions may  be  obtained  from  the  Custodian 
at  Oswego,  N.  Y.,  or  at  this  office  in  the 
discretion  of  the  Supervising  Architect. 
Jas.  A.  Wetmore,  Acting  Supervising 
Architect. 


U.  S.  GOVERNMENT 


U.  S.  ENGLNEER  OFFICE,  Pittsburgh, 
Pa.  Sealed  proposals  will  be  received  here 
until  12  noon  (Eastern  time)  July  19,  1922, 
and  then  opened,  for  furnishing  and  de- 
livering one  steel  derrick  boat  hull.  Fur- 
ther   information   on   application. 

OFFICE,  CONST,  Q.  M.,  Chanute  Field, 
Rantoul,  111.  Sealed  proposals  will  be  re- 
ceived here  until  10  a.m.,  July  10,  1922,  for 
construction  of  boiler  house  and  heating 
sj'stem.  Deposit  $15  required  to  insure  re- 
turn of  plans  and  specifications.  Further 
information  on  application. 


U.  S.  E.N'GINBER  OFFICE.  Buffalo. 
N.  Y.  Sealed  proposals  will  be  received 
here  until  11  a.m.  (Standard  Time).  July 
17,  1922,  and  then  opened,  for  constructing 
rubble  mound  extension  of  west  break- 
water, Ashtabula  Harbor,  O,  Further  in- 
formation on  application. 


U.  S.  E.NGINEER  OFFICE.  P.  O.  Box  72. 

Louisville,  Ky,  Sealed  proposals  will  be 
received  here  until  2  p.m..  Central  Time, 
July  17,  1922,  and  then  opened,  for  furnish- 
ing and  delivering  Metal  Work  for  Naviga- 
ble Pass  for  Dam  No.  44,  Ohio  River.  Fur- 
ther   information    on    application. 


U.  S.  ENGINEER  OFFICE,  250  Old  Land 
Office  Building,  Washington,  D.  C.  Sealed 
proposals  will  be  received  here  until  12  m., 
July  17,  1922,  and  then  opened  for  the  con- 
struction of  item  a  ;  item  b,  section  No.  1  ; 
item  b,  section  No,  2  ;  and  item  c  of  Divis- 
ion No.  1  :  Division  No.  2 :  and  Division 
No.  3.  of  the  water  supply  conduit  for  the 
District  of  Columbia.  Further  information 
on    application. 


U.  S.  ENGINEER  OFFICE.  P.  O.  Box  72, 
Louisville.  Ky.  Sealed  proposals  will  be 
received  here  until  2  p.m..  Central  Time, 
July  IS,  1922,  and  then  opened  for  furnish- 
ing and  delivering  steel  sheet  piling  for 
Dam  No.  44.  Ohio  River.  Further  informa- 
tion on  application. 


PROPOS.\LS  FOR  4  DIESEL  ELEC- 
TRIC SE.^GOING  HOPPER  DREDGES— 
Office.  Chief  of  Engineers,  Room  2802, 
Munitions  Bklg..  Washington,  D.  C.  Sealed 
proposals  will  be  received  here  until  12 
o'clock  noon,  August  2,  1922.  and  then 
opened  for  the  construction  of  4  Diesel 
Electric  .Seagoing  Hopper  Dredges.  Further 
information   on   application. 


POSITIONS  VACANT 


ESTABLISHED  engmeering  and  construc- 
tion firm  capitalized  at  $50,000.00,  doing 
$200,000.00  business  annually  at  10%  net 
margin,  desires  services  of  two  young  en- 
gineers. One  for  re-inforced  concrete  de- 
signing and  estimating,  the  other  on  ir- 
rigation and  drainage  work.  Territory 
covers  Southwest  Texas  and  Mexico. 
Tremendous  future  in  this  particular  ter- 
ritory. Each  must  take  one  fifth  interest 
in  the  firm,  $10,000.00  inve.stment  re- 
quired. An  unusual  opportunity  for 
young  college  man  who  wants  to  grow 
with  the  firm.  Write  to  manager  Blue 
Flag  Industries.   San  Antonio.  Texas. 


GOING  concern  in  Cheboygan.  Mi-h..  de- 
sires to  interest  eafi'able  man  familiar 
with  structural  sheet  metal  and  bridge 
constryction  work.  Must  have  technical 
experience  and  able  to  produce  results. 
Someone  with  capital  to  take  interest  in 
business  preferred.  P-268,  Enc,  News- 
Re-'ord,  Leader-News  Bldg.,  Cleveland.  O. 


SE'\'ER.\L  structural  steel  draftsrrien 
wanted.  Apply  Hay  Foundry  and  Iron 
Works,  Newark.   N.  J, 


I  Several  Experienced  | 

Structural  Steel 
Draftsmen 

I  for  detailing  r.nd  checking.  Give  I 
i  experience,  salary  expected  and  j 
I    when  you  can  report  ior  work.  i 

I      Lackawanna    Bridge    Works    Corp.      I 

I  Box  901.   BuKalo.   N.  Y.  I 


POSITIONS  VACANT 


MAN  wanted  to  teach  structural  engineer- 
ing in  an  Eastern  college  :  teaching  and 
practical  engineering  experience  pre- 
ferred. Address,  with  full  particulars 
concerning  education,  experience  and 
salary  desired.  P-547,  Eng.  News-Rec- 
ord.  Real  Estate  Trust  Bldg..   Phila..  Pa. 


STRUCTUR.\L  steel  draftsman  and  check- 
ers with  experience  in  bridge  and  struc- 
tural work.  State  age,  experience,  na- 
tionality and  salary  expected.  Permanent 
positions  for  experienced  men.  Anthra- 
cite   Bridge   Company,    Scranton,    Pa. 

STRUCTURAL  concrete  designer  and  de- 
tailer,  having  some  experience  in  design- 
ing and  detailing  on  reinforced  concrete 
buildings,  to  prepare  working  plans.,  bar 
lists  and  bending  details.  Preference 
given  to  young  technical  graduate.  State 
age,  experience,  references  and  salary 
expected.     P-515,  Eng.   News-Record. 


STRUCTURAL  engineer  wanted  bv  large 
manufacturing  concern.  -Applicant  must 
be  experienced  in  designing,  checking  and 
estimating  reinforced  concrete  structures 
of  all  tyi>es.  Excellent  opportunity  for 
advancement  to  the  man  who  can  make 
good.  Apply  by  letter  stating  age, 
whether  married  or  single,  education,  ex- 
perience in  detail,  salary  e.xpected,  and 
when  you  can  .report  if  employed.  P-598, 
En.g.   News-Record. 


W.^NTED — Engineer  and  draughtsman,  fa- 
miliar with  the  design  of  street  and  sewer 
castings  to  design  complete  line  of  man- 
hole frames  and  covers,  sewer  inlets, 
gratings,  catch  basins,  etc.  P-473,  Eng. 
News-Record,  Leader  News  Bldg.,  Cleve- 
land.   O. 


WANTED:  A  man  to  serve  as  resident  en- 
gineer on  a  sewer  job  in  a  tovm  of  3.00O 
in  Indiana  or  Arkansas.  Give  in  hand- 
writing experience,  education,  references, 
age  and  sample  drawing  if  convenient 
Address  Consulting  Engineer,  924  Chemi- 
cal Bldg..  St.  Louis,  Mo. 


WANTED  —  First-class  detailers  and 
checkers  of  structural  steel  for  buildings 
and  bridges.  Virginia  Bridge  &  Iron  Co.. 
Roanoke.  Va. 


^ 
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Searchlight  Section 

EMPLOYMENT— BUSINESS  OPPORTUNITIES 


EMPLOYMENT   AGENCIES 


JEXERAL  EXOIXEERIXG  AGEXCY. 
Pittsburgh.  serving  employrrs  every- 
where overniRht,  gratis,  requires  execu- 
tives and  assistants,  plant  engineers, 
machinery  and  structural  designers, 
checkers,  detailers.  architectural,  indus- 
trial, municipal,  railway  engineers,  drafts- 
men, transitmen.  advertising,  sales,  ap- 
praisal engineers-accountants.  instruc- 
tors, professors.  Ser\'ice  commission 
2J%. 


EMPLOYMENT  SERVICE 


A.  LEADIXG  orsianization  desiring  to  fill  .th 
important  position,  for  obvious  ethiea' 
and  other  reasons,  cannot  invite  direct  1' 
the  candidacy  of  any  particular  man 
Similarly,  no  well-connected  man  will  ex- 
ploit personally  his  own  qualifications,  nn 
matter  how  receptive  he  may  be  to  over- 
tures. The  undersigned  has  been  re- 
tained by  a  national  clientele  for  many 
years,  as  a  m*-dium  for  negotiating 
preliminaries  in  such  cases.  Your  per- 
mission to  send  honklet  discu.ssins  thi- 
problem  .Tnd  describing  the  service,  wil! 
in  no  desr.e  oblis^ate  or  compromise  yoi. 
Strictly  confidenti.il.  R.  W.  Bixby,  Inc. 
304    Lockwood    ruiiMinsr,   Buffalo,   N.   Y 


PROFESSOR.S.  assistant  professors  and  in- 
structfirs  of  technical  and  engineering 
subjects  wanted  immediately  for  colleges 
and  universities.  Write  fully :  no  ad- 
vance charges.  Educators'  Department. 
H.  H.  Harrison  &  Co..  Employment  Serv- 
ice. 19  S.  La   Salle  St.,  Chicago,  III. 


EXECUTIVES 

Enrlnecn  and  men  of  proicn  ihituy  inklns  po<l 
Hum.  Ilnd  our  itrrlrt  eilrcmtty  iXIsfictory.  On: 
Mr.  H.  n.  n»rrlio«i  can  confidentially  n<>f;otl:it< 
for  you  tuilabic  connwtlona.  ai  he  hai  aucre«« 
fully  done  for  tliouiandj  of  othcri  ilnce  l»0'J 
Inqulrlei  InTlled. 

The   National    Busineii    Bourie,    Inc. 

Confldfnlml     .\  ,  vft'i/.-t » 
Aiioclatlon    Blila  .    i  luraur. 


POSITIONS  WANTED 


I'.ni: 


CIVIL  engineer,  Cornell  graduate,  seven 
years'  varied  practical  experience,  rail- 
road, industrial  construction,  design, 
highways  ;  now  employed  as  resident  en- 
gineer on  highway  work  in  Ohio  Valley. 
Miss,  Salary  ?225  per  month.  P\V-508, 
Eng.  News-Record,  Old  Colony  Bldg.. 
Chicago.   III. 


CIVIL  engineer,  technical  education.  34.  12 
years'  experience,  townsite  and  industrial 
plant  layout  and  construction,  railway 
construction,  irrigation  and  highway  en- 
gineering, pl.ine  table  topography,  C,  J.. 
2118    X.    Myers  St..  Charlotte.   X.  C. 


CIVIL  engineer  and  draftsman,  age  32. 
married.  12  years'  experience  canal, 
highway  and  municipal  engineering, 
hydrographic,  topographic,  city  and  gen- 
eral surveying,  capable  of  handling  field 
parties,  neat,  accurate  and  conscientious, 
desires  permanent  position  in  Eastern 
states:  best  of  references;  salary  $160. 
PW-.SSS,    Eng,    News-Record. 


CIVIL  engineer,  graduate,  age  27  ;  5  years' 
experience  highway  engineering  and 
concrete  construction  and  design  ;  avail- 
able    at     once.       P\V-.54S,     Eng.     News- 


CIVIL  engineer;  12  years'  railroad  high- 
way anrl  building  experience  ;  university 
graduate  ;  report  immediately.  Wire  or 
write  P.  O.  Box   228.  Elkhart.   Ind. 


CI^TL  engineer.  18  years'  experience  In  de- 
sign and  construction  of  large  works, 
will  consider  teaching  mathem.itics.  me- 
chanics, hydraulics,  or  physics.  PW-STO. 
Eng.  News-Record,  Old  t'olony  Bldg.. 
Chicago.  III. 


CIVIL  engineer  and  surveyor.  American, 
single,  technical  grailnate,  age  37  ;  broad 
experience,  embr:icine  industrial  plants, 
docks,  sewers  anil  foundations;  go  any- 
where, p.ll,  1730  Montgomery  Ave  .  .Xew 
York.  N.  V. 


mmm 


HIGHER  ENGINEERING 


e(iuir«I  AFTER  luhool  or  colleire 
IH  part  of  an  odueatton  and  the 
olhPTwlse  we  »t-l  fK-  br.i:id  that 


The   F.ni'CATIOX   tli.il    filli  the   inilid   .w<\   l.ur»e   In 

.lay"    .ire    over        EXI'EKIENXE    1«    the    mnn    prtvir 

oouri-ei.   from    whi.  h    it    i"  collected  mu-t   tie  rrliah'r 

give,  us  no  confidence 

WIL10K  COURSES  111   Enrineerinir  irtvr    itir  "ort  of  Information  and  confldenco*  that 

enabico  men   to   branch   out   Into   Ihia   field  In   a   manner   that   .p.- 1.   .hc^..   from  the 

Start.     Thoroufh  knowledre  of  your  »ubjeit  banl.hea  fear,  and  grl»  yon  the  blir  lob. 

I,lrrnt„rr   i<   frfr;   ,rnj  for  ,1. 

Reinforced   Concrete  Deiign  and   E.limating. 

Structural    StccI    DeaigninR    ""«*    Eilimaling. 

Structural    Draftinif   and    .Steel    Deaign    fComKined) 

Concrete    DraflinK    and    Eatimatlng 

Structural    Engine-ring    (  1     and    2    abo»e) 

Bridget    fSlerl    and    Concrete) 

Enroll   anv    t  im*      frfiico'io-o'   rrn"'r*ni«nt»  ;    Tpchnic  t   ^dticntion, 
H.gh    Srh„„l    rralhrmnf"    "'    "<""■    »0">eo/»nf 

WILSON  ENGINEERING  CORPORATION 

10   Broadway,    Hanover,    Man. 

■ilMBBBBHBHIIBBBBBB 


MP 


POSITIONS  WANTED 


CIVIL  engineer.  LIS,  single,  graduate.  5 
years'  txperience  estimating,  cost  engi- 
neering, design  and  construction  of  re- 
inforced concrete  and  steel  structures, 
good  building  experience,  employed,  de- 
sires responsible  position  with  contractor 
in  New  York  City  or  Washington,  n.  (\ 
PW-605.    Eng.    News-Record. 


CIVIL  engineer,  37  :  14  years'  e.\perience. 
partly  as  contracting  engineer ;  4  years 
roads  and  paving ;  desires  responsible 
connection,  good  on  municipal  work  pre- 
ferred. PW-6iie.  Eng.  Xews-Record.  old 
Colony  Bldg..  Chicago.   III. 


CIVIL  engineer  with  1"  years'  experience 
in  harbor  construction,  who  can  take 
charge  from  beginning  of  plans  to  com- 
pletion in  the  field,  .seeks  new  connection 
in  his  specialty  of  port  improvements, 
dredging,  pier  and  warehouse  construc- 
tion and  repair.  PW-610.  Eng.  News- 
Record. 


CIVIL  engineer,  capable  and  experience!  in 
railroad  work  as  locating  engineer  or 
chief  of  party.  Fifteen  years  in  the 
tropics.  Speaks,  reails  and  writes  Span- 
ish. Familiar  with  sugar  mill  construc- 
tion. Will  accept  ix>sition  anywhere. 
South  America  preferred.  PW-588.  Eng. 
News-Record,  Real  Estate  Trust  Bldg., 
Phila..   Pa. 


CIVIL  engineer,  graduate.  14  years'  broad 
experience,  deslprn  and  construction, 
docks,  sewers,  subwa>'s,  power  and  In- 
dustrial plants,  hvdro-electric  develo))- 
ments.      PW-573.   Eng    News-Record. 


CIVIL  engineer  of  fifteen  years'  experience, 
wants  position  as  city  or  county  engineer. 
Have  always  made  good.  RW.I.  Box  21)4. 
Rntherfonlton.   X.  C. 


Drnft- 


iinri    DrHlgnern 


REIX'FoRCED  concrete  aiid  structural 
steel  designer,  experienced,  oil  refineries, 
power  plants,  gas  plants,  buildings.  P\V- 
5Sfl.  Eng.  News-Record.  Real  Estate  Trust 
Bldg.   Phila..    Pa. 


K.tln 


nriLDEKS'  esliinator.  civil  engineer.  2.^ 
years'  experience,  niiantitles  and  prices 
all  trades,  superintends,  for  maximum 
economy  every  detail  from  soliciting  to 
completion  of  contracts.  PW-597,  Ene- 
News-Record. 


Construction  Men 

Learn   "Line"  and  "Grade" 
by  Actual  Practice. 

Le»Tl.  TranKlt.  ^n  ^  Tlnnr  Tabic  Work. 

"Running"   of   Fnrm    sndia     Highway   and 

BaUniiil  Siirvcya. 

Ettlmaling 
Day  and  evening  courte».     Booklet, 

The  Pan-American 
Engineering  Society 

39    W«al     I7lh     St.    N»w    York     CItr 


^ 
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POSITIONS    WANTED 


Me<-luiii 


MECHANICAL  engineer  and  superintend- 
ent, experienced  in  cement  plants,  mate- 
rial handlmg  and  general  plant  design 
""•^   construction.     PW-472,   Bng.   News- 


Record. 


MECHANICAL,  engineer,  13  years'  experi- 
ence m  factory  equipment,  layout  installa- 
tion and  maintenance,  familiar  with  boiler 
economy,  power  generation  :uul  distribu- 
tion in  large  manufacturing'  plants.  PW- 
490,  Eng.  News-Record,  Real  Estate 
Trust  Bldg.,   Phila.,   Pa. 


MECHANICAL  and  structural  tracer,  6 
years'  experience,  some  experience  de- 
tailing, and  student  of  engineering  course 
by  mail,  desires  permanent  position  with 
chance  for  advancement.  Can  also  take 
charge  of  tracing  department.  PW-591 
Kng.  News-Record,  Real  Estate  Trust 
Bldg.,  Phila..  Pa. 

MECHANICAL  engineer,  26.  M.  I.  T.  1922 
Three  years'  government  experience 
drafting  and  designing.  1918-1921.  Would 
like  opiKirtunity  to  start  in  hydroelectric 
development,  construction  work  or  plant 
maintenance.  PW-593,  Eng.  News- 
Record. 

Structural 


STRUCTURAL  engineer,  graduate.  20 
years'  experience  with  bridge  and  rail- 
road companies,  detailing,  designing,  esti- 
mating, desires  position.  PW-478  Eng 
News-Record. 


STRUCTURAL  and  concrete  steel  designing 
draughtsman,  ten  years'  excellent  experi- 
ence, technical  graduate,  wants  position. 
PW-601,  Eng.  News-Record,  Real  Estate 
Trust  Bldg.,    Phila..   Pa. 

Surveyinc 

INSTRUMENTMAN  and  draftsman,  age  32, 
married,  ten  years'  experience  on  all 
classes  of  surveys,  desires  position, 
preferably  n  eastern  states.  PW-592 
Eng.  News-Record,  Old  Colony  Bide. 
Chicago.  III.  *  ' 


Superintendents 


BUILDING  construction  superintendent  de- 
sires connection  with  a  first  class  firm. 
Advertiser  has  20  years'  experience  on 
all  kinds  of  buildings  and  types  of  con- 
struction ;  can  handle  either  field  or 
office ;  am  at  present  employed,  require 
two  weeks  fo  make  change.  PW-45S 
Eng.  News-Record. 


BUILDING  con.struction  superintendent,  20 
years'  experience  on  all  kinds  of  building.s 
and  type  of  construction ;  married.  At 
present  employed,  desires  connection  with 
a  first  class  firm.  Can  handle  either  field 
or  office.  Require  two  weeks  to  make 
change.  Go  anywhere  in  U.  S.  PW-611 
Eng.    News-Record. 


BUILDING  superintendent,  15  years'  prac- 
tical experience  in  all  kinds  of  building 
construction.  Salary  reasonable.  PW- 
58.5,  Eng.  News-Record,  .Old  Colony  Bldg., 
Chicago,   111. 


CONCRETE  road  superintendent,  age  38 
married :  at  present  in  Southeastern 
state;  16  years  on  heavy  construction 
roads,  dams,  power  plants,  railroads : 
available  thirty  days'  notice  ;  salary  or 
salary  and  bonus.  PW-546,  Eng.  News- 
Record,  Real  Estate  Trust  Bldg.,  Phila.. 
Pa. 


CONSTRUCTION  superintendent,  16  years 
broad  experience,  embracing  industrial 
buildings,  apartments,  office  buildings, 
hotels  and  general  construction.  Good 
executive,  familiar  with  buying  and  costs. 
Location  immaterial.  Salary  commen- 
surate with  resu'ts.  Good  reasons  for 
desiring  to  make  change.  P'W-524,  Eng. 
Vews-Record,  Leader-News  Bldg.,  Cleve- 
land, O. 


6"" 


POSITIONS  WANTED 


CONSTRUCTION  .superintendent  or  fore- 
man. Desires  connection.  Experienced 
on  design  and  erection  of  power  plant,  gas 
plant,  oil  refineries.  PW-587.  Eng.  News- 
Record,  Real  Estate  Trust  Bldg.,  Phila., 
Pa. 


ENGINETER-Superintendent,  age  34,  techni- 
cal education,  13  years'  experience,  high- 
way, railroad,  street  and  bridge  construc- 
tion, in  charge  either  as  engineer  or  su- 
perintendent, now  employed  as  engineer 
in  -southern  state.  Desire  permanent  po- 
sition with  consulting  engineer,  contractor 
or  industrial  plant  in  Wilmington,  Balti- 
more, Washington,  Richmond  or  Norfolk 
section.  Scotch  by  birth  ;  hustler.  PW- 
596.  Eng.  News-Record,  Real  Estate  Trust 
Bldg..   Phila..  Pa. 


V.  Cioffi  &  Son 

r^killed   and   unskilled    laborers    supplied  in     | 

short  notice,     Comniissarief:  Keepers.  i 

153   Bowery,  New  York    City  I 


EXPERT  superintendent,  estimator,  organ- 
izer and  pusher  on  roads,  sewers,  rail- 
ways and  heavy  excavation.  Superin- 
tendent, 2508  Maryland  Ave.,  Baltimore, 
Md. 


GENERAL  superintendent  :  long  expe- 
rience in  all  kinds  of  building  construc- 
tion.       Salary,      $5,500.       PW-569,      Eng. 


SCHOOL  construction,  .  .superintendent. 
Any  architect  requiring  an  experienced 
man  with  good  references  address  PW- 
289.   Eng.  News-Record. 


SUPERINTENDENT  on  road  construction, 
age  29  ;  ten  year.s'  experience  ;  certified 
member  American  Association  of  Engi- 
neers ;  formerly  engaged  as  resident  en- 
gineer with  State  highway  commission  in 
charge  of  the  construction  of  bituminous, 
macadam,  bituminous  concrete,  sheet  as- 
phalt and  concrete  roads  and  streets  ;  now 
employed  as  timekeepeer  and  material 
man  with  large  road  contractor.  Salary 
$200  and  expenses.  Available  on  one 
week's  notice.  Will  call  for  interview 
within  200  miles  of  Philadelphia.  PW- 
465,  Eng.  News-Record,  Real  Estate 
Trust  Bldg.,  Phila..  Pa. 


SUPERINTENDENT  or  foreman,  18  years 
on  waterworks  construction  work  ;  un- 
derstands all  classes  of  pipe,  heavy  rock 
excavating.  Al  mechanic,  steam,  elec- 
trical, and  gas  pumps.  Al  references. 
PW-513.   Eng.   News-Record. 


SUPERINTENDENT  of  construction  will 
be  open  for  position  Aug.  15th  ;  wide  ex- 
perience in  all  types  of  reinforced  con- 
crete construction,  office  buildings  and 
school  work  ;  can  furnish  complete  organ- 
ization ;  references  from  leading  contrac- 
tors in  country.  PW-560.  Eng.  News- 
Record.  Leader-News  Bldg.,  Cleveland,  O. 


SUPERINTENDENT  highway  construction, 
experienced  in  all  kinds  of  road-build- 
ing, steam-shovel,  quarry,  heavy  pipe-line 
and  trolley  work.  Successful  in  handling 
large  jobs  and  forces  of  men.  PW-578, 
Eng.  News-Record. 


SUPERINTENDENT;  17  years'  experience 
in  full  charge;  best  references.  PW-574 
Eng.  News-Record,  Real  Estate  Trust 
RIdg..   Phila..   Pa. 


SUPERINTENDENT  or  general  foreman  of 
structural  steel  work,  shop  or  erection.  19 
years  of  experience;  am  well  qualified,  a 
hustler.  35  years  old.  Also  willing  to 
invest  some  money  in  a  growing  concern. 
Williamson.  P.  O.  Box  302,  Laundale, 
Ohio. 


SUPERINTENDENT.  road  construction, 
age  30;  nine  years'  experience;  former 
resident  engineer  with  State  highway  de- 
partment in  charge  of  construction.  Avail- 
able immediately.  PW-607.  Eng.  News- 
Record,  Old  Colony  Bldg.,  Chicago.  111. 


POSITIONS  WANTED 


SUP1:RINTE.XDENT,  35,  technical,  build- 
ings, bridges,  railroads  and  structures, 
masonry,  earthwork,  .surveys.  Open  for 
reasonable  offer,  any  capacity  with  repu- 
table company.  I'W-590,  Eng.  News- 
Record. 


SUPERIXTENDE.N'T  or  carpenter  fore- 
man. 15  year.^,'  practical  experience  in 
building  construction;  pile  driving;  coffer 
dams ;  excavations,  foundations ;  rein- 
forced concrete,  etc.  PW-613,  Eng.  News- 
Record. 


SUPERINTENDE.XT'S  assistant.  29.  tech- 
nical graduate,  7  years'  general  construc- 
tion. New  York  or  vicinity.  Highest 
credentials.  Available  on  2  weeks'  notice. 
PW-612,   Eng.  News-Record. 


WANTED — A  position  as  general  superin- 
tendent on  either  highway  or  city  paving 
work.  Thoroughly  experienced  and  at 
present  employed.  PW-498,  Eng.  News- 
Record. 


Mi 


ellar 


A-RCHITECTURAL  engineering  graduate 
M.  I.  T.  1922.  Specialized  in  reinforced 
concrete  design.  Desires  position  witli  a 
reputable  concern.  Broader  experience 
than  the  average  graduate ;  married,  25 
years  of  age.  Would  consider  sales  propo- 
sition in  some  line  connected  with  the 
building  industry.  Available  immediately. 
Francis  Geo.  Davidson,  30  Medfield  St., 
Boston.    Mas.s. 


ASSISTANT  engineer,  experienced  on  high- 
w-ay  construction,  municipal  work,  con- 
crete, surveys.  Registered  engineer. 
Ready       immediately.  PW-602,       Eng. 

News-Record. 


C.  C.  N.  T.  student  in  building  construc- 
tion, seeks  on  opening  in  construction. 
Location  immaterial.  PW-582,  Eng. 
News-Record. 


CONSTRUCTION  manager  and  general 
superintendent  ;  broad  experience  in  gen- 
eral building  construction.  Experienced 
estimator-solicitor  and  purchaser,  famil- 
iar with  phases  of  contracts.  PW-559. 
Eng.  News-Record.  Leader-News  Bldg.. 
Cleveland.  O. 


CONSTRUCTION  engineer  and  job  mana- 
ger, 12  years'  experience  in  railroad,  oil 
field  and  refinery  construction  ;  speaks 
Spanish  and  is  experienced  in  handling 
Latin-American  labor.  PW-497,  Eng. 
News-Record. 


CONSTRUCTION  engineer,  general  indus- 
trial plants  in  their  entirety,  both  me- 
chanical and  structural.  IS  years'  expe- 
rience, available  two  weeks.  PW-603. 
Eng.  News-Record,  Real  Estate  Trust 
Bldg..   Phila..    Pa. 


CONTR,4.CTING  engineer,  aged  44,  mar- 
ried, with  20-year  experience  in  build- 
ing construction  ;  thorough  knowledge  of 
costs,  estimating,  securing  of  contracts, 
purchasing  and  general  superintending ; 
industrial  construction  New  England  dis- 
trict    preferred.       PW-543.     Eng.     News- 


rd. 


ENGINEER.  19  years'  varied  experience 
design,  construction  and  improvement 
work  largely  with  chemical  industries, 
desires  to  establish  connection  having 
prospects  for  permanence  with  growing 
manufacturing  concern  or  -with  consult- 
ing engineers;  highest  references.  P\V- 
558.  Eng.  News-Record,  Leader-News 
Bldg..  Cleveland,  O. 


ENGINEER,  technical  graduate,  wide  ex- 
perience in  design,  construction  and 
maintenance  of  steam  electric  power 
plants  and  industrial  works,  investiga- 
tions, efficiency  engineering,  test  and  re. 
port  work;  location  no  object.  ■""'  ""' 
Eng.    News-Record. 


PW 


The  Erie  Employment  &  Supply  Co. 


STOl   Uuloi; 


Clu 


id.   Ohi. 


Boarding  Camps,  and  Commissaries,  operated  for  Railroads.  Manufacturers.  Contractors, 
Coal  Mines,  etc.  We  furnish  laborers,  mechanics  and  all  classes  of  skilled  help.  Em 
ployment  offices  at  Cleveland.  O.,  Cincinnati.  O..  Toledo.  O..  Columbus.  C.  St.  Loui-  Mo 
Indianapolis.  Ind..  Chicaso.   III..   Danville.   111.,   and  Buffalo.   N.   Y 


June  29,  1922 
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POSITIONS  WANTED 


GENERAL  coiistructicM  suptrintendent  and 
estimator  desires  connection  with  first 
class  firm.  Advertiser  has  20  years  of 
practical  and  theoretical  experience  on  all 
t\-pes  of  construction.  Am  employed  at 
present,  require  one  month  to  change. 
PAV-6n9.   Eng.    XeKS-Rccord. 

GENERAL.  foreman  (Italian),  hustler, 
not  afraid  to  work  ;  2i»  years*  experience 
on  first-class  work,  sewers,  waterworks, 
tunnels  and  foundation  a  specialty.  PW- 
614.  Eng.  News-Record. 

OVER  twenty  years'  i>ractical  experience 
dam  building,  marked  ability  building 
heavy  timber  cofferdams  for  all  pur- 
poses, handling  difficult  rivers ;  quick  cr 
still  water,  experienced  diver  ;  thoroushly 
understands  handling  water,  all  ripg«Ty 
and  heavy  equipment,  good  irgnniz.-r : 
large  followings  ;  like  connections  v  iih 
difficult  work.  P\V-408,  Eng.  News- 
Record. 

[NSPECTINO  engineer.  28.  technical  grad- 
uate 1916.  single,  recently  connected  with 
engineering  concern  directing  charge  in- 
spectors, traveling  representative  inter- 
viewing officials  various  fabricating 
(steel)  and  manufacturing  plants  through- 
out the  eastern  and  central  states  re- 
garding clients  contracts  for  materials, 
machinery  and  equipment,  smoothing  out 
discrepancies  in  design  between  sub-con- 
tractors on  construction  previous  to  fab- 
■  rication.  passing  )ns|)ection,  running  tests, 
in  strict  accordance  with  the  specifications 
and  expediting  shipment  of  same.  Excep- 
tional references.  Location  immaterial. 
F.  W.  F.,  635  75th  St.,  Brooklyn,  N.  Y. 


SALESMEN   AVAILABLE 


SALESMAN  ;  machinery  .xperience.  Ref- 
erences ;  age  35.  SA-595,  Eng.  News- 
Record. 


AGENTS  AND  SALESMEN 


Kesldent   Salesmen 

Towns  10,000  and  up.  sewer,  road  material, 
or  contracting  experience,  to  close  munic- 
ipalities on  iratented  storm  sewer  equip- 
ment. Liberal  commission.  Sanitary 
Catch  P.asin   Company.   Indianapolis.   Ind. 


Sales    Engineer 

Wanted  to  represent  nationally  known  man- 
ufacturer of  standardized  material  han- 
dling machines,  conveyors  and  loaders,  in 
Western  New  York  State  Territory. 
Equipment  has  wide  application  in  both 
industrial  and  construction  fields  and  es- 
pecially road  building.  Prefer  individuals 
who  are  at  present  handling  few  estab- 
lishetl  non-competing  lines.  Commission 
basis.  AS-589.  Eng.  News-Record,  Old 
Colony  Bldg..  Chicago.   111. 

i  CONCRETE  MIXERS   AND  I 

CONTRACTORS'   EQUIPMENT 


Sales  cnR 
repair  plant 
turers  for  N 
cellent  refcrt 
agents  for  hoi 


ith   showroom    and   fully  equipped  = 

U     consider    representing    manufac-  i 

York    and    Eastern    territory.      Ei-  i 

i    and   credit.      Now    acting    as    sole  = 


EXTRA   WORK  WANTED 

ENGINEER    desires    extra    work  :    surveys. 

map     drafting,     computations ;     eveninir.s. 

Saturdays  and  Sundays,  full  time  Augtist 

and   September.      EW\V-549.    Eng.    News- 

Record. 

STRUCTURAL    steel    designing,     detailing. 

checking    by    graduate    engineer.      J.    P.. 

Room  206,   147  East   125th  St.,  New  York 

City. 


TUTORING 


CIVIL  engineer  teaches  arithmetic,  algebra, 
geometry  trigonometry,  draughting,  ni-- 
chanical,  structural,  surveying,  buildmg 
construction  :  prepares  engineering  jiosi- 
tlons.      .Mondell.^n  E.  4  2d  St.jN^Y. 

PROFIT.\I)LE  practical  individual  instruc- 
tion engineering  and  drafting  by  com- 
petent practising  engineer  and  ex-chief 
draftsman.     T-564.  Eng.  News-Record. 


of  ten  years'  experience. 

WTXSrH  *  ferKm-E, 
302  McOougal  St.,  Brooklyn.  N.  T. 


Responsible  Agency 
to  Handle 

ATLAS  Mixers,  Etc. 

in  Inciiana.  also  agency 
wanted  in  Minnesota  and 
North   and   South    Dakota. 

ATLAS  ENGINEERING  CO. 

Mil«;nik€e.     \Vi..,.n-iii 


Agencies  Wanted  for 

SOUTH  AMERICA 

A  firm  of  importers  and  engineers  located 
in  Rio  de  Janeiro,  with  branches  in 
Buenf)S  Aires  and  M<»ntevide(»,  and  agents 
in  all  principal  cities,  desires  to  enter  into 
mgotiations  with  American  cfinrerns. 

Specializing  in  all  kinds  of  Machinery 
and  Construction  Material. 

Willing  to  take  on  rei)resentatiuns  fur  all 
South  America. 

ATLANTICA  LTDA 

Avenida  Rio  Branco,  9,       R<o  de  Janeiro 


REPRESENTATION  AVAILABLE 


BuildiitK  .Material  Slides  Organization 
With  established  headquarters  in  New  York 
and  representatives  in  various  parts  of 
the  East  is  open  for  a  proposition.  Do 
you  manufacture  building  materials  or ' 
equipment  for  which  sales  representation 
or  agency  is  desired?  RA-600,  Eng. 
News-Record. 


AGENCIES  WANTED 


Boston   Dealer 

In  stru_ctur.ll  iron  and  steel  wants  Boston 
or  New  England  territory  agency  for 
manufacturers  of  any  kind  of  material 
used  in  building  construction.  Accustomed 
to  taking  quantities  direct  from  plans 
and  contract  for  the  same.  Many  years' 
experience.     A'W-599,   Eng.   News-Record. 


WORK  WANTED 


structural  Designing 

Detailing  and  checking,  tonnage  or  cost-plus 
basis.  \VAV-60,S,  Eng.  News-Record, 
Leader-News   Bldg..   Cleveland.  O. 


PATENT  ATTORNEYS 


PATENTS — Send  for  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
Form  fee  schedule,  information,  free. 
Lancaster  and  Allwine.  262  Ouray  Bldg., 
Washington,  D.  C. 


BOOKS  AND  PERIODICALS 

Buck    ItsHUes    for 


Sale 

Engineering  News  and  Engineering  Rec- 
ord, 188.5  to  1921,  inc.;  Journal  Associa- 
tion Engineering  Societies,  1898  to  1913, 
inc.     B&I'-561,  Eng.  News-Record. 


OFFICE  SPACE  FOR  RENT 


Wanted — Kiigineer 

To  share  architects  offlce.  Splendid  light, 
complete  service.").  Suite  1211,  105  West 
40th  St.,   New  York  City. 


FOR  SALE 


Five  Baker  Mnney   Wheelers 

For   sale;    all    in    good    condition.      Wm.   D. 

Kelly,   R.   R.   4,   Fran k fori,   Ind. 

Scrnpern    and    Tractor 
3 — 1    yd.    Baker-Maniy    self    loading   scrap- 
ers.   I — ."i  ton  Holt  tractor.    Used  less  than 
4  months.    FS-447,  Eng.  News-Record. 


Shovel  and   Ciirn  nt   Sarriflre 

Revolving  shovel  $3,000.  Rental  $325  mo. 
9-24"  gauge  Kop|)il  cars  J45  each.  1.500 
ft.  2t"  gauge  industrial  track  2.5  ct.s.  ft. 
1 — 1.2IM1  vd.  asphalt  plant.  R.R  tvpe.  All 
in  first  class  condition.  F.  H.  Tobias,  901 
Ogden  Ave.,  N.  Y.  City.  Tel.  Jerome 
2313. 


Transit 

KeufTel  &  Es.ser  Engineers  Transit.  J146.O0  ; 
used  i.nlv  flO  (lavs  fost  $211.00.  Write 
for  pbotot-raiib  and  full  description.  FS- 
604.  Eng.  .\'ews-Record,  Old  Colony  Bldg.. 
Chicago.  III. 


WANTED 


Wnntril   To  Buy 

One  used  ten  to  thirteen  ton  3  wheel  steam 
road  roller  with  Kcarlfler.  State  make, 
age,  price  in  first  letter.  W-694,  Eng. 
Newn-Record,  Leader-News  Bldg.,  Cleve- 
land,   O. 


BUSINESS  OPPORTUNITIES 

.splinilid  <»|.p"rliiMll.v 
F"rir  a  respnnslM.'  firm  to  m.'inufaclure  and 
lilaci-  In  Canada  a  pali  ntr  <l  cimrrtlc  road 
flnlshlnR  machine  universally  used  In 
United  Slatis.  In  riiil>  ing  senrl  ref.  r- 
enei-R  Macon  Concrete  Holler  Company. 
Mncon.  rja. 

Structural  Draftsmen 

D'.iigning,    Detailing,    Plnn    M>iking    | 


ril.l' 


Ml     '.( 


.h'irlr«.t      r"""!''!''     tim"     s 
rUeBl    r.ili-.      EninLilC"    plailly    "ubmltlw 
W  W  — ."iSl    Eni    N'ew*  R/'c.ir'l 
IKlh  Ave.  at  .■llllh  SI.    New  York  Clljr 
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BUSINESS  OPPORTUNITIES 


For^iBH    Representative 

Civil  engineer  going  abroad  will  negotiate 
representation,  act  as  agent  or  make 
business    survey.      BO-584,    Eng.    News- 

Record. 

Limestone  Quarry  For  Sale 

Located  on  Huntingdon  and  Broad  Top 
Mountain  R.R,.  with  siding  facilities  and 
easy  trucking  distance  to  State  Highway. 
Quarry  contains  fluxing  stone  for  furnace 
purposes,  as  well  as  ballast  for  railroad 
and  State  Highway.  Orders  on  books 
sufficient  to  operate  for  balance  of  the 
year.  Plant  is  in  full  operation  and  fully 
equipped.  Paying  proposition.  Can  be 
seen  and  investigated  by  calling  on  War- 
rior Lime  &  Stone  Co.,  401  Penn  St.. 
Huntingdon.   Pa. 

r''E'N(E.isH''FACTORy''AVAli^^  I 

i  Works.    Manchester,    EnganJ,       .\rea    apuroximately  = 

=  '1000   sq     ft    on   one  tloor.      Capable  of    additional  = 

;  lin.ir    of    5000    sa.     ft.       Five    minutes    trolley    or  | 

=  twelve    minutes    walk    center    of   Manchester.      Free  s 

=  rail    deliverv    area,    easy    access    ship    canal. 


MISCELLANEOUS 


Contracts   Wanted 

For  steam  shovel  work.  Have  two  type 
"B"  high  lift  Erie  shovels,  with  caterpil- 
lar traction.  Will  rent  or  contract. 
Washburne  Engineering  Co.,  Locust  Val- 
ley,    L.    I. 

Contracts   Wanted 

General  contractors  for  United  States  and 
Latin  America  ;  purchasing  agents  for 
materials  and  machinery.  Marck  Engi- 
neering and  Contracting  Co..  373  Fulton 
St..   Brooklyn.  N.  Y. 


Ha 


Trench     Work     Wanted 

Austin  trenching  machine  practical- 
ly new.  Will  rent  or  take  contracts. 
Washburne  Engineering  Co.,  L^ocust  Val- 
ley.   L.    I. 


QUARRY 


A  CHANCE  TO  BUY  A 
MACHINE  BUSINESS 

A  nev?  labor-saving  machine,  used  by  builders,  contractors  and  others,  has  been 
successfully  introduced  in  the  Eastern  cit>-  where  it  was  developed.  The  ma- 
chines cost  less  than  $300  to  build  and  the  owners  have  leased  them  to  con- 
tractors at  $25  to  $40  per  week.     It  is  the  only  successful  machine   in   its  field. 

The  owners  offer  this  business  for  sale  to  a  purchaser  able  to  market  these 
machines  on  a  country-wide  scale.  A  manufacturer  or  a  sales  organization 
reaching  building  contractors  can  add  this  to  its  line  with  great  profit.  An- 
individual  with  the  requisite  sales  experience,  ability  and  moderate  capital  may 
find  here  the  opportunity  to  engage  in  a  profitable  business  on  his  own  account. 

The  Engineering  Business  Exchange 

30  Church  St  ,   New   York  City 


The  finest  Quarry  property  in  eastern  Penn- 
sylvania.  Established  in  1780.  Will  divide 
or   lease  on   Royalty. 

C.  I.  LEIPER.  Swarthmore,  Pa. 


i    Bids  July  28. 


Light  Plant  Machinery 
For  Sale 


Homestead,  Fla 


Sealed  proposals  will  be  received  by  the 
Mayor  and  Town  Council.  Homestead.  Fla.. 
on  or  before  8  p.  m.  Friday.  July  28.  1922. 
and  then  publicly  opened  for.  two  complete 
electrical  units,  as  follows; 

Unit  1 — 1  De  La  Vergne  Engine.  Type 
D.  H.  oil.  225  r.p.m..  60  B.H.P..  Westing- 
house  Generator.  40  kva..  .3  ph..  HO  cy.. 
A.C..   with  switchboard  and  all   accessories. 

Unit  2 — Fairbanks-Morse  Type  O  73 
kva  .  257  rpm..  3  ph..  60  cy..  AC.  2300 
v..  Fairbanks-Morse  Engine  100  hp..  style 
v..  257  r.p.m.,  with  switchboard  and  all 
accessories. 

Each  proposal  must  be  accompanied  by 
a  certified  check  for  2  per  cent  of  the 
amount  of  the  bid.  made  payable  to  the 
City  Clerk,  R.  E.  Edwards.  Town  of  Home- 
stead. Florida,  as  evidence  of  good  faith. 

Specifications,  forms  of  proposals,  and 
general  plan  may  be  obtained  from  the  en- 
gineer's office,  Homestead,  Florida. 


ved  to  reject  any 


S.  E.  LIVINGSTON,  Mayor. 
R.  E.  EDWARDS,  Clerk. 


B.  M.  Duncan.   Engineer, 
Town  of  Homestead. 


NEW   AND   USED  SURVEYING 
INSTRUMENTS    AT    FACTORY    PRICES 

Satisfaction  guaianteed  or  [iju.-iey  refui.Jid. 
Write  for  comulete  list  a:id  caldlugue  of  out  liigii 
B-ade  instruments  and  supplies  for  civil  engiueei., 
surveyors,  mining,  builders,  contractors,  etc. :  40 
years'  experience  in  upLiiring  instruments  of  all 
makes  at  reasonable  prices.  Prompt  service. 
WISSLER  INSTRUMENT  CO. 
607    N.    Broadway.    St.    Liuis.    Mo. 


I   1  Second-Hand 

I   i  Transits  and  Levels 

=     I  Guaranteed  in  Good  Order  and  Adjustment 

i      I  Wrile    Irr    S'nr    D,ir.ja:n    Ltit 

:     I  WILLIAMS,  BROWN   &  EARLE.  INC. 

;  91S    Chestnut    St..    Philadelphia,    Pa. 

I  Department  D 


1922 
Edition 


READY  FOR 

DELIVERY 

JULY  15 


New  Building 
Estimators'  Handbook 


^^^illiam  Arthur 


Mann   t,ihl,a 
and    ilhistra- 
timt, — FtcxiUe 
KcraM   $6.00. 


DO  YOU  prepare  your  estimates  from 
information  based  on  actual,  present- 
day  conditions?  Don't  stake  your  profits 
on  guesswork — let  this  new  guide  book 
eliminate   the   possibility   of  any   loss. 

This  1922  Edition  has  been  brought 
sharply  up-to-date  to  give  actual  time, 
labor  and  material  required  on  every 
operation  in  all  classes  of  work.  The  first 
printing  will  be  ready  June  30.  At  that 
fime  we  will  send  you  this  1922 
ESTIMATOR  for  5  days'  FREE  EX- 
AMINATION if  you  return  the  coupon 
now.     Send  no  money,  just  the  coupon. 


U.    P.    C.    Book    Company,    Inc. 
243  W.  39th  Street,  New  York 

Send  me  as  soon  as  published 
Arthur's  NE'W  BUILDING 
ESTIMATORS'  HANDBOOK 
for  5  days'  FREE  EXAMINA- 
TION. 

I  will  either  return  the  book 
to  you  at  the  end  of  5  days  or 
remit  its  cost  of  $6.00. 

N  ame    

Address  


ATTENTION,    ENGINEERS    AND 
BRIDGE   CONTRACTORS 

Mail  us  clieck  or  money  oi>l'  :■■  -'>  im  .tni  ■', 
will  mail  you  comnlcte  set  "f  niilllllK  DKSKjXS 
AND  SCHEDULES  giving  St'.U>K  WEIOHTS  on 
approximately  400  steel  bridges,  with  12  to  18  ft. 
roadways,  wood  and  concrete  floors.  All  engi- 
neers and  bridge  contractors  should  have  one. 
Guaranteed   or    mom-v    returnej. 

SOUXHWESTKHN    KM.IN  KEKING  CO. 


1      Ste 

am  Shovel  for  Rent 

1         's-yd. 

Thew    Shove!   in   fine   condition. 

- 

Located  at  Corning,  N.  Y. 

J\!9     S 

RRVDEN,  30  Chnrch  St.,  N.  T. 

EXCAVATION 


6ieam  Shovels  for  rent 
t.iken  by 
Dinkeys    and   cars    or 


ith  crews  or  work 

mtr.Tcl. 

ims    furnished. 


H.    C.  /AMBLER 
Old     York     Road.     Philadelphia.    Pa. 


FOR    RENT    AND    SALE 

STEAM  SHOVEL 

Traction  ?4 -yJ.  THEW  shipper  shaft  type,  in  ttne 
condition,  for  a  rental  proposition.  Traction  %- 
yd.    THIW    steam    shovel,    combination    boom,    for 


E.  X.-R.  Subscriber 


June  29,  1922 

Kng.  News-Record 


Buy  from  the  Largest  Dealers  in  the  United  States 
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SELEQ  FROM  A*2,000,000  STOCK 

tf^p  OF  GOVERNMENT  MERCHANDISE  ■f^y 


Needed  Supplies  in 
Army  Goods 

No.  1 704.  Gov't  Feed  Bags  — 
Extra  heavy  canvas,  heavy  leather 
bottom,  60-in. adjustable  head  St  p. 
Price  per  dozen,  $3.00.  Cases  of 
50  bags,  $2.70  per  doz. 

No.  1816.  Government  Bunks — 
Real  Tiger  double  deck  bunks.  All 
steel.  Gov't  cost  between  $10  and 
$15.  In  perfect  condition.  Price, 
each,  $4.50 

No.  1817.  Govertunent  Liberty 
Steel  CotsCollapsible.new.  Painted 
either  gray  or  black.  2  fL  6  in.  by  6  ft.  4  in. 
Price  each,  $1.75 

-No.  1818.  Gov't  new  folding  Can- 
vas Cots —  Covered  with  30-ounce 
waterproof  khaki  Duck  — on  a  hardwood 
frame.   Price,  per  doz.,  $32.50 

No.  154.  Gov't  Water  BuckeU— 

Collapsible,  extra  heavy,  le;  k-proof  canvas. 
40  to  a  case.   Price,  doz.,  $3.60 

No.  1 702.  Gov't  Waterproof  Duck 

—No.  6,  thought  to  be  30oz.  wt.,  khaki 
color.  Comes  in  150  yard  bolu.  FMceF.O  B. 
Louisville.  Ky.,  or  Chicago,  per  yard  27i;;C 
Less  than  b..lt  lots,  35c 

No.  1 509.  Gov't  Sibley  Stoves- 
New.  Burn  wood.  Wonderhil  healers.  Coni- 
cal shape.    Price  each,  $1.00. 

No.  1810.  Gov't  Overalls  and 
Jumpers  —  Brand    new    in   original 

government  bales  of  50.  No.  220  Denim 
Overalls  bibless.  loops  lor  belu  and  buttons. 
Sizes  up  to  44.  Jumpers  buttoned  or  slip- 
over Dungaree  style;  sizes  up  to  50.  Prices, 
per  dozen.  Overalls  $6.50;  Jumpers  $6.00 

No.  571.  Gov't  Roasters — heaviest 
black  iron.  Bakers,  Roasters  or  Dnp  Pans. 
Extra  strong  and  reinforced.  Sizes  30x23, 
27  x24.  21x21,  24  X  16,  22x11,  21x10. 
Prices,  any  size,  per  dozen,  $3.00 

No.  81 1.   Gov't  Stencil  OutfiU— 

1  set  of  1-in.  alphabets,  1  set  of  l-in.  figures, 
1  set  of  I'/i-in.  alphabets,  1  set  of  1  '.in. 
figures.  1  can  marking  paste,  1  marking 
brush— all  in  wooden  cabinet.  Price  com- 
plete. $1.00 

No.  807. Gov' tStencils— 30  pieces 
—brass,  alphabets.  Price  per  set,  35c 

No.  805.  Gov't  Stencils—  1 2  pieces 
— brass  hgures  1  in.  long.  Price  per  set,  20c 

No.  1900.  Gov't  Hip  BooU— Rrst 

quality  rubber.  Sizes  7  to  1  1 .  One  dozen  pairs 
to  case  of  a  size.  Price  by  the  case,  per  pair, 
$2.25.  10  dozen  loU,  2  dozen  of  each  size, 
per  pair,  $2.00. 

No.  84.  Gov't  Castile  Soap — Gen- 
uine imported  white.  In  4.|b.  bars,  18  l»rs, 
or  72  lbs.  to  the  case.  Price  per  bar,  60c 
Per  case,  $9.00 

%tCS)t — ■ —  


No.  1701,  Gov't  Carts  or  Trailers- 
New.  Strongest  ingenuity  could  produce. 
Every  conceivable  reinforcement.  The 
box  is  8  ft.  long,  4  ft.  wide,  21  in.  deep, 
about  1  '4  in.  thick.  Wheels  iron  covered 
and  about  3  in.  thick;  60-in.  diam.  with 
16  massive,  solid  spokes,  3  stakes  for 
canvas  cover.  Shafts,  chain  tugs,  seat, 
footboard,  back  chain  and  poles,  etc. 
Best  trailer  money  can  buy.  Gov't  cost 
about  $200.00.  Immediate  shipments. 
Price  F.  O.  B.  Hawthorne,  III.,  [Chicago 
suburb],  $25.00. 

No.  158.   Gov't  Pyramidal  Tents  — 

Standard  12  and  16  ounce  duck,  Army 
tents.  16  ft.  by  16  ft.,  3  foot  high  side 
wall.  1 1  ft.  high  at  center.  White  or  khaki. 
Reclaimed  but  guaranteed  perfect.  Poles 
not  included.    Price,  $14. 

No.  1700.  Gov't  Tarpaulins — Gen- 
uine government  30-ounce  waterproof 
duck.  Heaviest  mfd.  Any  size  up  to  150 
X 150  ft.   Sizes  below  always  in  stock. 

8  It.  X  10  ft.  6  in.  -  .  -  .  $  5.60 

10  ft.  6  in.  X  12  ft.  -  •  •  •  8.40 

10  ft.  X  15  ft. 10.50 

12  ft.  X  14  ft. 12.25 

14  ft.  X  16  ft. 16  80 

16  ft.  X  20  ft. 22.40 

20  fl.  X  40  ft. 56.00 

Any  other  size  you  desire  at  7c  per  sq.  ft. 


Other  Army  Goods 
Values 


Government  Huck  Towels  —  All 

brand  new— bleached.  16x33.  No.  884,  per 
doz..  $  1 .25.  Bleached  linen  finish,  hemmed 
ends.  17'2x36.  No.  77,  per  doz,  $1 .37' 2. 
Same  quality  but  extra  heavv.  17  x  33.  No. 
Memphis,  per  doz.,  $1 .50.  Heavy  bleached. 
17x35.  No.  537,  per  doz.,  $  1 .40.  Soft  fin- 
ished  hemmed,  bleached,  17' 2x35,  No. 
Griffin. per  doz. .$1.15.  Extra  heavy  bleach- 
ed, hemmed,  17  x  38,  No.  1634,  per  doz  . 
$1.30.  New  line.  Price  perdoz.  for  U  bales 
of  e.,rh  number,  6  doz,  to  bale,  $1.08 
F.  O.  B.  AUanta,  Ga. 

No.  156— Gov't  Ponchos  —Rub- 
berized, waterproof.  Reclaimed  but  perfect. 
50  10  bale.  In  b.ile  lots,  price  each,  75c. 
Less  than  bale  lots,  85c. 

No.  99.     Gov't    Slickers  — Brand 

new  black  raincoats,  full  length,  sizes  to  46. 
$1.75 

No.  413.  Gov't  Mattress  Covers- 
Brand  new.  Extra  heavy  twill  muslin.  In  doz. 
lots,  price  each,  40c, 

No.   1710,     Gov't   Pup    Tents  — 

Heavy  khaki,  waterproof.  Complete  with 
poles,  each,  new.  $1.75.  Same  tent,  not 
new  but  good  condition,  90c. 

No.  171 1.  Gov't  Pup-Tent  Poles 
—New.    Best  quality.   Packed  720  to  case. 

Price  per  dozen 60c 

Price  each  by  the  case    -     -     -  S'/jc 

Price  each  in  lots  of  2.500-     -  2V2C 

Price  each  in  lots  of  10.000     -   1  '.c 

Price  each  by  the  carload  -    -   IVic 

No.  1 98 1 .  Gov't.  Mess  Kits— Army 

stvle.    Reclaimed.    Aluminum    meat    cans, 

cover  and  handle.   Per  doz..  $1.20. 

No.    1902— Gov't   Finest    Black 

Chrome  Leather  Navy  Boots.  17  inches 
high.  Sizes  7  to  12.    Per  pair.  $3.00. 

No.  152  — Gov't  Class  B.  Khaki 

Breeches,  per  doz.,  $4.50. 

No.  1812.  Gov't  Navy  Wool  Un- 
derwear. Medium  weight,  over  75';  pure 
wool.  Shirts  sires  3fi.  40. 42. 41.  Drawers  34. 
36,38,40.  Shirts  $6  per  doz., drawers. $5.50. 

No.  1952.  Gov't  Heavy  Wool  Sox. 
25  dozen  to  bale.  Gray,  white  or  blue. 
Dozen.  $1.80. 

No.  1 963. Gov't  Reclaimed  Alumi- 
num canteens,  per  dozen.  $1  ..SO. 

No  567.  Gov't  Heavy  Duck  Pistol 
Belts,  per  dozen,  90c. 

No.  1 8 1 4.  Gov't  Rainproof,  Wind- 
proof  suits,  coal,  hood  and  trousers,  fasten- 
ing snug  at  wnsls.  ankles,  waist  and  throat. 
$1 .75  per  suit  in  cartons  of  2  small.  6  med- 
ium and  3  large  suits.  $3  each  in  smaller  lots. 

No.  1924  —  Gov't  Leggings  and 
breeches  laces,  toughest  produced.  Good  for 
highlsceshoesand  boots.  Legeingslaces.  10 
ffross  per  pack.  $  I  00  per  gross.  Breeches 
laces;  5  gross  per  park.  $3.72,  per  gross. 

No.  439-Gov'l  all  leather  blanket 
rollstraps. Reclaimed  but  perlecl.Pcrdoz. 60c 


=(|(5)S9 


GALLANT  MERCANTILE  COMPANY 


TERMS:  Strictly  net  cath — 
no  dating — no  discount — mer- 
chandite  returnable  if  not  tat' 
ufactory. 


RrfmrfiCft  Fo 


111  South  Market  Street 

Chicatio,  Illinois,  U.S.A. 

Brom.  Banking  Co.,  Chicago,  or  any  Mmrcantitm  Agtncy 


Ail  price*  F.  O.  B.    Chicago 
Unlets  otherwite  ttated 


ORDER  BY  NUMBER  AS  WELL  AS  BY  NAME 
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Searchlight  Section 

USED  EQUIPMENT  AND  NEW 

O^crcdfor  Re-saU 

Space  for   these   adTcrtlsements    Is   sold   by  the  RATE  PER  INCH:  An  inch  is  measured  vertically  on  one  column 

advertising    inch — 30    inches    to   a    page.       The  1    to      3    inches J5.00    an  Inch  — three    columns    to    a    page.       Any    space    may 

price   per   inch    is    based   on   total   space   used —  4    to      7    inches 4.80    an   inch  be    used   measured   by    the    even    inch    in    height 

multiply   ad   space   by   number   of   insertions.  8    to    14   inches 4.70   an   inch  by   1,    2.   or  3  columns   in  width. 

RATES  FOR  I.ARGEIR  SPAOEB,  OR  SPACE  OX  A  rB.\ilL.Y  BASIS,  FURNISHED  ON  REQUEST. 


PAVER 


1 — Four    Bag    Lakewood,    boom    and 
bucket.        Complete      with      Batch 
Meter      and      Batch      Transfer 
Derrick. 
Good  Condition.     Available  July   15th. 

75 — Four  Bag  Lakewood  Batch  Boxes. 
122,000     ft.     Lakewood     Heavy     Duty 
Track. 

Available  Immediately, 

MICHAEL  STAUB 

Pitm.'jn.  N.  J. 


WANTED  AT  ONCE 

1 — Locomotive  crane  cater- 
pillar traction,  full  cir- 
cle, revolving  type;  % 
cu.  yd.  capacity. 

1 — 100-ft.  steel  concrete 
tower,  and  metal  chutes. 

Address,  A.  PHELPS  &  SONS 

Knoxville,   IowcL 


Steel  Sheet  Piling 

For  construction  work  in 
Central  District.  1200  feet 
varying  in  length  from  15 
feet  to  35  feet. 

Sklanberg  Construction  Co. 

First  National  Bank  B\dg..  Chicago.  El. 


Steel  Sheet  Piling 

FOR   RENT 
Bought  and  Sold 


3.  R.  WEMLIXGER  i 

149   Broadway.   Ne 


CO..  Inc. 

p  York 


Wanted — Pile  Driver 


KEW  YORK  DOCK  CO. 

Joralemon  and  Furman  Sts.,  Brooklyn.  N.  T. 


WANTED  TO  BUY 

Cummer  Iroquois  or  Warren  1250  yard 

ROAD  PLANT 

Or  would  buy  drj-er  only. 
Box  1031  AmariUo,   Texas 


PAN  CONVEYOR 

I    30  to  35  ft.   long:.     Mail  details  and  price. 

1  STAND.*RD    ELECTRIC    M.\CHY.    CO. 

f  7  and  9  E.   Hill   St..  Baltimore.  Md. 


A  Model  31  or  Model  3f)  Marion  Revolving 
Scraper  Bucket  Excavator,  mounted  on 
Caterpillar  trucks. 

The  American  Agricultural   Chemical  Co. 

2  Rector  Street.  New  York.  N.  Y. 


WANTED 
8  inch  Sand  Dredging  Pump  or  Com- 
plete Outfit.     Must  stand  investigation 
and  be   a  bargain. 


CONTRACTOR'S 

MISCELLANEOUS 

EQUIPMENT 

6 — 11    X    10    Vulcan    Locomotives,    36-in. 
gauje. 
SO — i-yd.    two    way.     30-in.     gauge     DumiJ 
Cars,  steel  draft  beam. 
1 — Double  Truck.   36-in.   gauge  W.   W.   S. 
Spreader   ^Kew). 
10 — Double  Trucks,  3e-in.  gauge  Flat  Cars 
26  ft.  to  30  ft.  long. 
2 — No.    41     Marion     Steam    Shovels.    No. 

2266  and  No.  2923. 
1 — No.     60     Marion     Steam     Shovel.     No. 

2382. 
3 — Steam  Driven  Ingersoll-Rand  Compres- 
sors. Imperial  Type  10.  1 — 88S  ft.  and 
1 — 599  ft. 
25 — Ingersoll-Rand  Tripod  Drills.  F-93. 

1 — 2S-in.  X  8-ft.  Planer. 
1600-ft.   ,',. -in.  X  24-in.  Pipe.  lengths  15  ft. 
to  40  ft.   (Lap  weld). 
3 — Mattson     Air    Lock.     Con-crete    Lock, 
shafting  and  medical  lock. 
100  tons  60-lb.  Rails. 
200 — 3-in.  House  Shoring  Jacks. 
1 — Elevator  for  handling  bagged  cement. 
1 — Belt  Conveyor  for  sand  and  gravel. 
15 — 5-ton  Pierce-Arrow  Trucks. 

RODGERS  &  HAGERTY 

i.VCOUPllRATEt) 

70  East  4Sth  St.,  New  York 


LOCOMOTIVES 

2 — 9  X  14  .\merican  Saddle  Tank,  36- 
in.  gauge,  Hartford  inspection  135 
lb.  (Bargain  for  quick  removal.) 
Philadelphia  location. 

KEYSTONE  GRADER 

\o.  4,  complete  with  excavating  scoop, 
ditching  scoop,  boom  and  clamshell 
bucket. 

KOEHRING  PAVER 

No.  ISE,  half  caterpillar,  boom  and 
bucket,  batch  meter.  Rrited  capacity 
of  28  cu.  ft.  loose  material,  18  cu. 
ft.  of  wet  concrete.  In  very  good 
condition. 

rr.mpli-tc  Line  Xnr  nni   r.srd  Eijitipmcnt. 

II  ONTRACTORS'EQVIPMENT 

^  -^foASfm  rnux  MAcmxERY. 

Perry    Building  Philadelphia 


For   Sale  or  Rent 

LOCOMOTIVE  CRANE 

1 — Orton  &  Steinbrenner  8-wheel.  M.C.B., 
40-ft.  boom.  1-yd.  clam  shell  bucket. 
Readj-    for   immediate   shipment. 


Electric 

Locomotive  Crane 

1 — Browning  15-ton,  10  ft. 
gauge,  SO  ft.  boom  Ij^- 
yd.  bucket,  including 
one  20-ton  hopper  scale 
car.  Located  in  Phila- 
delphia. 

HOISTING   MACHINERY   CO. 

50  Chiu-ch  St..    New   York 
FOR  SALE 

Steel  Superstructure 

of  West  Main  Street  Bridge  over  Eric  Canal 
in  City  of  Rochester.  N.  Y.  Two  Arch 
Chord  Trusses.  2rf  web  members  to  each 
chord.  Is  139%  feet  long  with  43  foot 
roadway  and  11  foot  sidewalks  on  each 
cide  of  roadway.  Weight  approximately 
120  Tons.  This  bridge  is  in  excellent  con- 
dition and  can  be  re-erected  lor  use  as  a 
street  or  highwas*  bridge.  It  is  now  in 
service  but  is  to  be  removed  on  account  of 
the  construction  of  a  subway.  We  can  fur- 
nish detailed  plans  of  the  structure. 

SCOTT  BROTHERS 

31   Exchange  Street,  Rochester.  N.  Y. 


June  29,  1922 
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HOISTS 
DERRICKS 

$1700 


ELECTRIC  HOIST 
AND  DERRICK 


•  F.O.B.  Cars.  Hos  Island.  Pa. 


You  Save  at  Least  $2000 


These  Hoists  and  Derricks  are  stand- 
ard late  models,  manufactured  by  The 
American  Hoist  &  Derrick  Co.,  St. 
Paul,  Minn.  They  are  almost  new,  and 
every  one  is  GUARANTEED  to  be 
in  first-class  running  order. 

DIMENSIONS  OF  DERRICKS 

Ma^t 16    in.   square,  40   tt.  high. 

Boom Made  of    (2)    14  in.  sq.  timber  48    ft.   long 

spliced  to  lengths  of  80  ft.  with   (2)    %  in. 

and    (2)    1%  in.  truss  rods. 
Stiff  Legs.. 14  in.  sq.,   62   ft.   long  or   16  in.   sq.,    50  ft. 

long,    will    furnish    either    length    desired, 

capacity    5    to    12    tons.     Bull   wheel    16    fi. 

dia.     Principal     sheaves     16    in.    dia.    and 

14  in.  single  blocks. 
The   Cable   which   was   formerly   used    will    be   given 
with  each  purchase  of  a  Hoist  and  Derrick. 


The  Hoists  have  two  drums  and 
swingers,  and  are  complete  with  Start- 
ing and  Control  Equipment.  The 
MOTORS  are  Otis  A.  C,  60  cycle,  7, 
phase,  +40  volt,  slip-ring  induction 
type  and,  if  desired,  may  be  changed  to 
suit  the  individual  current  require- 
ments of  purchasers  at  cost. 

These  Hoists  and  Derricks  are  assem- 
bled on  the  Grounds  at  Hog  Island  and 
may  be  inspected  at  any  time.  This 
Ei]uipment  is  being  sold  complete  and 
in  units  of  a  Hoist  or  Derrick  if 
desired.  Immediate  shipment  can 
be  made  anywhere,  but  QUICK 
ACTION  IS   IMPERATIVE. 

THE  ELECTRIC  HOIST  &  DERRICK  COMPANY 


Warehouse  No 


Hog  Island,  Pa. 


Wir«   Phone   or    Write 
for    D'^tailed    Informatio 
Folder,    etc. 
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"WE  BUY    REBUILD- SELL— OR  RENT'' 

All  the  Equipment  listed  below  is  owned  by  us  and  may  be  insp-ected  at  one  of  our  own  warehouses* 
I  DERRICKS 


CONCRETE  MIXERS 

45 — Concrete  Mixers.  Sizes  28S,  cap.  1  yd.; 
21S,  cap.  %  yd.;  HS.  cap.  ^  yd.,  and 
lOS.  cap.  1/3  yd.  With  steam  or  electric 
power;  with  side  loaduts  or  batch  hoppers. 
Following  makes:  Marsli-Capron,  Koeluing, 
Milwaukee,  Ransome,  Smith,  Smitli-rhicago. 
Rex,    Lakewood,    Foote,    Cube,   or   Oshkush. 

20 — 7S,  capacity  1  bag,  with  linv  charging  plat- 
foims,   with   gasoliiio  engiiifs. 

CARS 

20 — Western    4-yd.,    36-in.    Gauge    Dump    Cars. 
2  0 — Koppel,    steel,    V-shape,    10 -36-in.    gauge,    10 

24-in.    gauge;    capacity    1  ^A    yd. 
15 — Flat    Cars;     a^l-in.    gauge,    platform,    38    in. 

72   in.;    capacity,    4    tons. 

CRANES 

3 — Byers  Auto  Cranes  on  tiacllon  wheels,  with 
30-ft.  boom,  with  V4  or  % -yd.  clam  shell 
buckets. 

1 — 15-lon,   8-whecl  O.  &  S. ;   40-rt.  boom. 

1 — O.  &  S.  Pull  Rcvolvine  Trane;  traction  wheels; 
steam.     ?4-yd.    bucket. 


Stiir-Leg 

Derr 

fl,  ; 

cks. 

with 

legs 

booms    r 
ami   siil 

anging 

from 

lopor- 

tion.   fur 

jundli 

IB     ', 

or   1-yd. 

b  11  eke 

ti. 

CLAM  SHELL  BUCKETS 

flam    shell    buckets.       .Sizes     Vi .     ?i ,     1,     Hi. 


ROAD  ROLLERS 

-Erie   TanUem.    1-7   ton.    1-3   ton,    1-5   ton. 

-New    Hubcr    10-ton,    3.»heel    steam. 

-Kelly  Springfield,    10-ton,    3-wheel ;     I    gas;    1 

-lioduo'.s,    5-ton,    steam    Tandem, 
-10-ton.     3-wheel,     3     Buffalo-Pitts,     steam,     1 
IroQuoIs,   steam.      1    .Vustin  Gas. 

TRENCHING  MACHINE 

-Buckeye   type,    gasoline;    size   Nu.    3. 

STEAM  SHOVELS 

with  high  lift 

MCB      standard      gauge 

trucks,   with   21/fe-yd.   dipper. 
-Keystone    Excavators:     1 — No.     3;     1 — N"o.     6, 

with    clamshell    boom. 
-Type    O    Then     ^i -yd.    bucket. 
-M.irion    No.    31,    l-yd.    dipper. 


IFe  carry  a  complete  line  of  Boilers, 
Compressors,  Cars,  Engines,  Elevators, 
Hoppers,  Steam  Hammers,  Rollers, 
Pumps,  Spouting  and  Portable  Track. 

Write  or  wire  your  requirements. 


HOISTS 

with  or  without  boilers. 
10.  8>4  X  10.  and  7  x 
10  with  sep'iinte  swingt-rs  Tor  derrick  work. 
All  makes. 
3  0 — Two-drum  Hoists,  with  or  without  boilers. 
Sizes  10  X  12.  9  X  10,  8H  x  10,  7  x  10. 
G>4  X  10.  G  X  8.  and  5x8.  Can  be 
equipped  with  holding  drum  for  bucket  work. 
Several  sperial  Cableway  Excavator  or  Drag 
Scraper  Hoists.  All  makes. 
G — Gasoline    Hoists.    Single    and    Double    Drum, 

6,    10,    and    15   lip.    engines. 
6— Swinging    Engines. 

LOCOMOTIVES 

1 — Daveiipoit,    IS-tcin;    3ij-iii.  e^uge;    steam   saddle 

tank. 
2 — Davenports,    Sl-in.    gauge,    steam,    7    tons. 
1 — Sliay,   geared,    13-ton,    36-gauge.    steam. 
5 — Whitcorab,    gasoline,     3  6-in.     gauge.     2-4    ton, 

3-8-ton. 

RAIL  AND  TRACK 

3    miles.    24-ln.     Gauge    Portable    track    with    steel 

ties,    made   up   of    20-lb.    rail   with    switches. 
100-Ton,    20-lb.    Rail. 


EQUIPMENT  CORPORATION  of  AMERICA 


CHICAGO:    I4SS    Lun 

Phone,    Randolph    6586 


niiiiiiiiiiiiiiiiiliiiiiiiiiitiiiniiiiiiiiiiiniiii 


PHILADELPHIA:    655    Land    Title    Bldg. 
Spruce   S498 


lllmmllltlllllinililllltiiiilimilllllllllllllllllllllir. 


Air  Compressors  | 

In  Stock,  Immediate  Delivery 

1 — S'J-in.   and  44-in.   x  CSVS-in.  x  40-in.   x  = 

3tJ-in.  In&ersoll-Rand,    (steam) :  capacity  i 

2715  cu.  tt.  = 

1— 18-in.    X   2014-m.    X    13%-in.   x    18-in.  I 

IngersoU-Rand    (steam) ;    capacity   H1.5  = 

cu.  It.  i 

1 — -0-in.     X     12 14 -in.     x     16-ln.     Sullivan  i 

(belt) :  capacity  873  cu.  ft.  i 

1 — l"-in.   X  12-in.   x   12-in.  Chicago  Pneu-  I 

matic   (steam);  capacity  361  cu.  ft.  = 

1 — 13-in.  X  7>/4-in.  x  lO-in.  Rand  (motor);  = 

capacity  249  cu.  It.  = 

1 — 9 15 -in.  X  13-in.  x   10-in.  Westing-house  i 

Air  Brake    (steam) ;  capacity  93  cu.  ft.  | 

1 — 8-in.    X    7>/4-in.    x    9-in.    Westing-house  i 

Air  Brake  (steam).  = 

Also    a    large    stock    of    Hoisting    Engines,  I 

Boilers,  Centrifugal  Pumps,  Rock  Crushers,  5 

Concrete  Mixers,  etc.  = 

L.  F.  Seyfert's  Sons,  Inc. 

4.37  N.  3d  St..   Philadelphia.   Pa.  1 


FOR  SALE 

LOCOMOTIVE  CRANES  NEW  TRACTION 


1 — McMyler  15-ton,  8-wheel.  M.C.B.:  single 
lire.  40-ft.  boom,  low  price. 

I — 15  ton  O.  &  S.;  8-wlieel.  M.C.B.:  70-ft. 
boom,  with  25  ft.  removable  section; 
double  power  driven  drums;  also  drag'- 
line  attachments,  equipped  with  out- 
riggers. 


ASPHALT  PLANT 


CRUSHER  OUTFIT 

-Gates,  ISK:  Gates  60  in.  x  20  It. 
revolving  screens;  42-in.  bucket  eleva- 
tor; 80-ft.  centers. 


CRANES 


LOCOMOTIVE 

American  6  wheel  Switcher.  Cylinders  18 
X  24-in.,  drivers  44  in  .  wheel  base  11 
ft.   6   m..    weifht    GO    tons. 

ROAD  ROLLER 


STEAM  SHOVELS 

Vlarion.    Model    31;    1-yd.  dipper;   cater- 


We   carry    in    stock    concrete    mixei 
boilers,  buckets,  pipes,  < 


air    compressors,    road    rollers,    hoisting    engin 
and  other  equipment  and  machinery. 


F.  Mayer,  737  Monadnock  Bldg.,  Chicago,  111. 


Powerful  Caterpillar  Tractor  for  %  value  ^ 

An  exceptional  purchase  from  the  Government  of  a 
limited  number  allows  us  to  offer  this  exceptional 
value  while  they  last. 

Specifications 


Weight  6  tons 
Length  13  feet 
Height  5  feet  6  inches 
Four  speed  transmission 


Forty  horsepower  at  1300  rpm. 
Drawbar   Pull   6  tons 
Width  5  feet  9  inches 
Turning   Radius   13    feet 


The  Sales  Corporation 

142.^  New  York  Ave.,  Washington,  D.  C. 


June  29,  1922 

Eng.  News-Record 


CRANES 


1 — *:!3-ton.   8-wheel  McMyler.   Double  Drum.    50-ft.  Boom. 
1 — 15-ton.  8-wheeI  Industrial  Double  Drum.  45-ft.  Boom. 
1 — 15-ton.  8-wheel  Brownhoist.  Double  Drum,  41-ft.  Boom 
1 — 15-ton.  8-wheel  Brownhoist.  Sin-le  Drum.  41-ft.  Boom. 
1 — 75-lon.  Industrial  'Wreckinr  Crane. 


This  Company  is  really  a  sort 
of  Super-Purchasing  Agent 
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STEAM  SHOVELS 


1 — Type  B.   Brie.  Traction  WheeU.    \ -yd    Dipper. 
1 — 14  B  Bucyrus.  Traction  Wheel?.    ^A-yd.  Dipper. 
"2 — IN-B  Eucyrus.  Traction  ^Vheeli:.    '>-yd.  Dipper. 
1 — 35-B  Revolving-  Bucyrus.   IVi-yd.  Dipper. 
1 — 55-ton.  Std.  Gauge.  Bucyrus.  2-yd.  Dipper. 
1 — 70-C  Bucyrus.  2 ''.--yd.  Dipper. 

DRAGLINE  EXCAVATORS 

2 — Class  -Z-i.  Ule  di^isrn  Bui-yru^.  IDii-fi,  IJuum:?.  3  H, -yd.  Buckets. 

DUMP  CARS 


CARS 

25 10-ton  capacity.  36-ft.  Wooden  Underframe  Flat  Cars. 

Iti — tO-ton  capacity.  .36-lt.  Steel  L'ndertrame.  Low  Side  Gondolas. 
.3.>— 40-tori  capacity.  All  Steel.  SelfCleanng.  Hopper  Cars. 
50 — 30-ton  capacity.  Standard  Gauge  Box  Cars. 

//  you  don't  see  what  you  want  in 
this  list,  write  us.  These  items  rep- 
resent only  a  fraction  of  our  com- 
piete  stock. 


for  Purchasing  Agents.  Its  exclusive  sell- 
ing contracts  with  railroads,  its  relations 
w  ith  contractors  who  have  equipment  to 
dispose  of  and  its  widely  separated  offices 
are  all  at  the  disposal  of  the  man  who 
knows  what  he  wants  and  wants  to  know 
that  every  dollar  of  his  money  is  going 
farthest  in  getting  it.  And  this  applies 
to  the  smallest  individual  contractor  as 
well  as  the  Purchasing  Agents  ot  the 
greatest  contracting  organizations. 

GENERAL  EQUIPMENT  COMPANY,  Inc. 

30  Church  Street,  NEW  YORK  CITY 


I  niCAGO.  ILL. 

Peoples  <ias  Bide- 

CLirVEL.INT),  OHIO 

llmer    lilUg. 
PITTSBURGH.  PA 

Oliver  Bldg. 


HICIIMONP,  \  A.      KANSAS  CITY.  MO. 
.'a.     R:iil»a>'    and  Tnanelo    Bld(. 

r.in.T  Bl.le.  Ollham  lluad 

STCW  CHILEANS.  LA.       MEXICO  CITY 
Malsoii  Blancho  Annci  MCXICO 

Edlfldo  La  Mutua 


MOVTREAL 

r.\.NADA 

385  Kravsr  Hall  Hill 

McCOMB  CITY. 

UI8S. 


ENERAL  Equipment 


LocomotiiVs.DinkiesJ)umpGirs.Sii!<3mShoi-i?ls.  Drog/inas.  Di/c/iers,  BoiJcis. 
l<x<MK)iJveCr<mes.n<3fChrs.Gondol>3S.Bax.C3rs.AirConipressors.C>iches.Ji^iI 


COMPANY  wc 


Exceptional  High  Grade  Equipment 
at  Exceptionally  Low  Prices 


PUMPS 


Amrriran  Well  Morku  fentrifuKa'.  Pnmps. 
A — Size  1  —  27  g.pm. 
5 — Size  J'j —  70  g.p.m. 
3 — Size  2  —  70  g.p.m. 
2 — Size  V/' — 350  g.p.m. 
1— Size  5  —750  g.p.m. 
3— Size  5  —700  g.p.m.,  2-stage,  185- 
ft.  head. 

All   Ike  «6««   icilH    biurM   anil   fouHinat 

A — Size  5 — i  in.  with  base  and  pulleys. 

I — No.  4  Plait,  4  in.  suction.  3  in.  dis- 
charge, single  stage,  D.S.  Centrif- 
ugal on  base,  direct-connected  to 
Terry  «team  turbine,  420  g.p.m.. 
40-ft.  head. 

1 — 7  in.  X  A'/i  in.  x  8  in.  .Advance  Du- 
plex  Pattern  Steam   Pump. 

2 — Keystone  Deep  Well  Pumps.  Nos. 
33  and  34 — ilouble  strike  geared 
pump   head. 


3—22   hp.    i, 


MOTORS 

i:     lorm    M. 
,   720   r.p.m. 


1 — 25   hp.  Western   "i^lectric  900  r.p.m., 

3  ph.,  60  cy.,  220  v. 
1 — 75    hp.   General    Electric   Form   L, 

900   r.p.m.,   3   ph.,  60  a.,  220   v. 
5—100  hp.  G.  E.  Form  L,  720  r.p.m., 

3    ph.,  60  O'.,  220  V. 

NEW  CAR  WHEELS 

7iio— Car  Wlicrli.  "Star  Brand,"  self- 
oiling,  12  in.  diam.  tread  to  tread, 
2  in.  bore,  chillcil  tread. 

HOISTS 

1 — Flory  Single  l-'riclion,  direct-con- 
nected to  3  5  hp.,  3  ph.,  60  cy.,  220 
V.  motor. 

t — Lidgerwood  Steam  Hoisting  En- 
gine, double  cylinder,  double  drum, 
with  boiler  and  (imt  brakes. 


ROAD  ROLLERS 

I  1 — 10  ton.     .1  ttheel.     Bunalo-Pilts,     double 

s  cvliiuler.  steam. 

i  1 — lOton.  .t-wheel  Kelly-Springfield,  double 

=  cylinder,  easoline. 

I  1 — 10  ton,  3-»heel  Kelly-SprinBlleld.  double 

I         cyliniler.  steam. 

1  1 — lOton.  a-wheel  J.  I.  Case.  Steam. 

=  1 — Slon.   laiuUm   KellySpriiieneld.    steam. 

I  I— 0  Ion.   tandem   Kelly  Spnncfleld.  steam. 

I  1 — y  ton.  taiiilcm   Kelly  Sprifictield.  steam. 


DERRICKS 


HOISTING  ENGINES 

-N<n-   !i    X    10.    DC.   .tdrum   Clyde   with 

AS  .M  K     boiler. 
-T  X   10.  DC.  :)  drum  Clyde,   with  boder 

.ajul  boom  swincer. 
-7  X  10.  DC.  D  I).  Am.r  can.  with  boiler 

and  Iwom  swin^i-r. 
-<1V,    X  N.   nC.  S  no  A.I    with  boiler. 
II  r      :i  .hunl   Kl.iry    wiCh   .'.I 


linl.. 


I...II. 


hp 


MISCELLANEOUS 


THE  MARKMAN 

111    W.  Monr. 


BOILERS 

I — 60  hp.  Economic,  100  Hi. 

I  — Ui  hp.  Kewanee  Fire  Km,'  100  lb. 

1       !■;  hp    l.roiuimir.   llio  II., 

ENGINEERING  CO. 

r  St.,  Chicaso,  III. 


I — No    0  Thew   »ll 

wheel.     «ilh     ' 

1 — lln.nnlioUl    Vn 


»m  Shovel,  on  traotlon 

,vd     clipper 
ne.     wilh     .10-11,    boom 
•hell  bucket.    On  trae- 


•Irlal   Trnek. 
■hmI  llnlrh  Cnr 


.lb,  rail.  24- 
rautn*. 


10  — Koppi'l    Mill    (^ira    fur   handling    Batch 


i   I       Midwestern  Company 


J 


SI,,  Chicago,  III. 


MUNDY  HOISTING  ENGINE 


3.  33  hp  TV>tlh|p  Cylindr 
,  Enrrtn<-  No  l.T.;.IO  11'. 
ty   u"*M   "'.*   days.     Kns'' 


-  Frklir 

■ixn  11 

rfrct     r< 


«llb   font  briik<-«    nnd  ABMK 

wl  April  !■.    lie;':    for  rush  j..b 

Fnr    (urihrr    Inlormailon    write 


ONE  CUBIC  YARD 

Williams  Clamshell 
Bucket 


TavUlock  Country  Club,  T.viifoek,  N.  J.,  B«ll  'Phone  HaddonfiaM   t«79. 


nn,    ».12n.00 
<<ntn»elor 
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CRANES 


1 — 15-ton  O.  &  S.  Locomotive  Crane,  8- 
wheel.  M.C.B.,  45ft.  boom,  double 
drums.  A.S.M.E.  boiler. 

1 — ^Brownlioist.  15-ft.  gau^e,  full  revolving 
Crane.  4-wlleel.  73-ft.  boom,  double 
drums,  electrically  operated,  will  handle 
1  Mi  -yd..  2-yd.  bucket.  Operator's  house 
mounted  20-ft.  over  crane. 
This  ie  an  ideal  crane  for  your  dock  for 
handling  coal,  sand,  gravel  or  any  bulk 
material. 

1 — 30-ton  O.  &  S.  Locomotive  Crane.  8- 
wheel.  M.C.B.,  75-rt.  boom,  double 
drums,    1919    Crane. 

MISCELLANEOUS 

1 — Erie    Steam     Shovel,     type    B,     %     yd.. 

Traction  wheels. 
X — Osgood      18,      %  -yd.     dipper,      traction 

wheels. 
1 — 35-hp.     Electric     Hoist,     double     drums 

and  attached  swinger. 
1 — 75-hp.     Electric    Hoist,    double    drums. 

attached   swing-er  and  holding  drum. 

FORSYTHE  BROTHERS 

30   Church  Street    New  York  City 


FOR  SALE  OR  RENT 


STEAM    SHOVELS 

1 — 70-C  Bucyrus.   Shop  No.   1700;   S^^-yd. 

dipper. 
1 — 70-C   Bucyrus,    Shop  No.   1376;    2iA-yd. 

dipper. 
1 — 70-ton  Bucyrus.  Shop  No.  939;  standard 

70-C  boom.  2^ -yd.  dipper. 
1 — 65-ton  Bucyrus.  Shop  No.  394;  2i^-yd. 

dipper. 
1 — Model  76  Marion.  Shop  No.  2452;  4-yd. 

dipper. 
1 — 18-B     Bucyrus,      full     revolving-     steam 

Shovel.       Shop       No.       1475,       traction 

wheels,   Ts-yd.  dipper. 

DUMP  CARS 

30 — 16-yd.     Standard    Gaugre    Western    Air 

Dump     Cars,     steel     underframes,     box 

ffirder  doors. 
40 — 12-yd.  Standard   Gauge  Western   Dump 

Cars,     steel    underframes.    19-ft.    beds. 

box  girder  doors. 
40 — 4-yd.  36-in.  Gauge  Western  Dump  Cars. 
1 — Western  36-in.  Gauge  Spreader  Car. 


LOCOMOTIVES 

o — Standard  Gauge.  17  x  24  Cylinder.  6- 
wheeled  Switching  Locomotives,  with 
separate  tender ;  weight.  43  tons  on 
drivers. 

5 — 36-in-  Gauge.  10  x  16  cylinder.  Vulcan 
4-wheel  saddle  tank  locomotives.  Shop 
Nob.  1226.  1364,  1453,  1456,  1461; 
weight  18  tons. 

DRAGLINE  EXCAVATORS 

1 — No.  2  Monighan  Steam-Operated  AU- 
Steel  Dragline:  60-ft.  boom;  2-yd.  Page 
bucket;   mounted  on  skids  and  rollers. 

1 — Class  14  Bucyrus  Dragline:  00-ft. 
boom:  2-yd.  Page  Bucket;  skids  and 
rollers. 


MISCELLANEOUS 

9 — 2-ton    Kelly-Spri 
ard   box    bodies 
60 — Sets     Standard     Chain     Tug     Har 
vnth  collars,  brand  new. 


CLAPP,  RILEY  &  HALL  EQUIPMENT  CO. 


s  to  Clapp,  Norstrom   &  Riley   Equipment  Co.) 

14  so   CANAL  ST  ,  CHICAGO 


Equipment  For  Sale 
or  For  Rent 

STEAM  SHOVELS 

I    1— Erie,  Type  "B." 

I    1 — Bucyrus,    14-B,  on   caterpillar. 

ROAD  ROLLERS 

I  2 — 10-ton  Buffalo-Pitts. 

I  2 — S-ton  Tandem  Iroquois. 

I  1 — 30-ton  Browning  Locomotive  Crane. 

I  1 — 2I-E  Foote  Paving   Mixer. 

I  2 — 14   Koehring   Pavers. 

I  6 — Wheel  Scrapers. 

I  2 — 18-ft.      Lakewood      Finishing     Ma- 

I  chines. 

I  Crushers,  Locomotives  and  Dump  Cars. 

I       Pittsburgh  Machinery  & 
I  Equipment  Co. 

"  1302  Fulton  Bid?     Pittsburgh    Pa 


ROAD  PLANT 

Ready  for  service — at  very  attractive  prices. 


overhauled, 
jverhauled. 
rebuilt, 
wheels,   overhauled. 
A.S.M.E.     hoiler.    used    very 
little,    excellent    for  road  woili. 
)-ton     O     &     S    Locomotive    Crane,     Massachusetts 

boiler,   with   bucket,    ready   for   work, 
p  Forms,  Graders,  Tractors^  Pumps,  Finishers — Evi 


-E  Smith  Paver,  caterpillar. 
l-E  Austin  Paver,  caterpillar. 
l-E  Austin  Paver,  on  wheels, 
t-E  Koehring  Paver. 
-Marlon    Shovel, 


Bucket  Operating  Derrick,  62-ft.  boom,  8^  x  10 
Lidgerwood,  Three-Drum  Hoist,  A.S.M.E. 
boiler,    used   three   months. 

Clam    shell   buckets,    i^-yd.    to   3-yd.    sizes. 

10 -ton  Buffalo-Pitts  Macadam  Roller,  Massachu- 
setts   boiler,    pressure    scarifier. 

14  4-cu.    ft.     Ingersoll-Rand    Portable    Compressor, 


Clii 


lax  Portable  Crushing  Plant,  including  bin  and 
50wer,  150  tons  per  day,  used  only  few  weeks. 
for  the  Road  BuiJder.      Write  for  eomjttete  list. 


THE  HUBBARD-FLOYD  CO.,  INC. 


SACRIFICED  !  ! 

Two  5-Ton  Garford  Trucks 

$875.00  Each 

Equipped  with  Wood  Automatic  Hoists  and  Metal  Dumper  Bodies. 
All  in  good  running  order.  These  trucics  were  taken  over  by  a  bank 
and  must  be  sold.     Terms  can  be  arranged  if  secured. 

Fredk.  Davis,  137  Broadway,  New  York  City 

Representing   the  Owner 
Phone  Rector  9560 


r 


Let  George  Do  It! 

FOR  SALE  OR  RENT 


Mixers 

Saw  Tables 

Compressors 

Pumps 

Bucket 

Hoists 
Derricks 
Concrete  Chute 

Conveyors 

Towers 

Complete  tine 
Equipment 

of    Contractors' 
and    Supplies. 

Establi 

hed    1873 

E.  GEORGE  &  CO.,  INC. 

407-409  Broadway,  New  York  City 


AT  SACRIFICED  PRICES 


Locomotive 


Cranes 


Boilers 


1  —  15-Ton  Brown  Hoist,  S-wheel.  M.C.B.  bucket 
operating,  50-ft.  boom,  butt  strapped  boiler 
in   excellent   conditioo   throughout. 

1 — Byers  Auto  Crane,  traction  wheels.  30-ft.  boom, 
iQuipped  with  % -yd.  clam  shell  bucket,  has 
seen   very  little  service. 

1 — 20-Ton  O.  &  S.  8-wheel,  M.C.B..  50-ft.  boom, 
bucket  operating,  separate  engine  and  gener- 
ator for  magnet  work,  butt  strapped  boiler.  In 
flvst-class    condition    throughout. 

2 — T2  X  IS.  150-hp.,  Horiz:  Retuni  Tubular 
Boilers,    butt    strap    Mich.    Standard,    working 

Alt   the  ohove  cquipmriii    is  ointfd   h]/   us.   locat 


pressure     120     lb.,     complete     with     necessary 

fittings. 
-66  s   16.   100-hp.   Horiz.  Return  Tubular  Boil- 
strap    and    Mich.    Standard,    working 
110     lb.,     complete    with     necessary 


ers.  butt 
pressure 
fltlings. 


5 — 250-hp.    Wicker   Vertical    Water   Tube    Boilers. 

butt    strap.    Mid).    Standard,    working    pressure 

150   lb. 
1 — 250-hp.    McNaulI    Water   Tube   boiler,    working 

pressure    150    lb.    Mich.    .Standard,    butt    strap. 

complete  with    necessary   flltlngs. 

171   Drtroit.   availalle  for  immediate  ahipmait. 


AMERICAN  MACHINERY  &  EQUIP,  CO.,  6970  W.  Jefferson  Ave.,  Detroit,  Mich. 
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REAL  EQUIPMENT 

FOR  SALE  OR  RENT 

ROLLERS 

2 — Kelh-Sprinjjheld    10-ton    Road 

Rollers. 
1 — Monarch    10-ton  Road  Roller. 
1— Huber   10-ton   Road  Roller. 
1 — Monarch   12-ton  Road   Roller. 
1 — Erie  Tandem  Roller. 

STEAM  SHOVELS 

1— Model     28     Marion     5^     yd. 

Bucket  Traction  Steam  Shovel. 
3— Erie  type  "B"   ^  yd.   Bucket 

Traction    Steam   Shovel. 

PORTABLE  TRACK    | 

5 — Miles  of  24-in.  gauge  Koppel 
Portable    Track,    20-lb.    rail. 

DUMP  CARS 

20 — Koppel    24-in.     gauge    "V"- 
shape  Dump  Cars. 

LOCOMOTIVE 

1 — 24-in.  gauge  \'ulcan,  4-driver 
saddle    tank    Steam    Locomo- 
tive. 

Send  for  our  Bulletin  of  used  equipment  bargains.      All  equipment                1 
offered   in   stock   our    warehouse,    all   overhauled   and    guaranteed.                 j 

PHONE                                                WIRE                                                 WRITE 

Contractors  Machinery  &  Supply  Co. 

318  20  Penn  Ave  ,  Pittsburgh,  Pa 

Caterpillar  Steam 

One  BUCYRUS  18-B       \                    Shovels 
Traction  Revolvini^          1 

=          I — 30  B  Bucvriis  Revolving,  new  June, 
Oteam     OnOVel    1              boHer    nte  new'' 

7/   ,rJ     T»:^««»                     i         ' — 14  B  Bucvrus  Revolving,  built  1920, 

/s-yd.  Dipper              |          ,,.,^  <,ipp„  .^  ^  ^  ^  toiler, 
in  Good  Condition           \   .       '^'■'"''''  '''^'-  ""^ 

F.  J.  Mann  &  Sons. 

Aahland.  Ohio                                  | 

Grey  Steel  Products  Co. 

1                  111   Broadway.  New  Vork  City                 1 
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NEW  MARION  61 
ZYz  Yd.— 70  Ton 

Sm 
yd. 
pill 

Steam    Shovel 
Sacrifice  Price 

1"4- 
ater- 

>11  RCTolvlnir  Shovrls  In   %.  1  and 
siz'-*.   on  ordinary  Traction,  also  C 
ir  Tnick». 

R.1I 

roail  Slinvol.«    all  fii7.eB  and  makes. 

W.  R.  WADDELL, 

oO  Chur.h   SI  .   New  York 
Tel.:  Corllandt  4873 

M.ARION   Model  40 
\  1/2 -yd. 

Steam  Shovel 

Shop  Number  2268 
Complete  with  new  parts. 
Can  be  seen  under  steam. 

THOMAS  MULLAN 

:)[>4.".  i;r..iim.Miiil    Av.       Halllmor.-.   ,Md. 


I    CUM  SHELL  BUCKETS 

d.r  /J.  25 


STEAM  SHOVELS 

1      Tri'c     \   1    Sl*«m    Sbntr).    Tr»rtlon    \VhH-lR    'A- 

rd.   'lipi>'t 
1      Trpf    O   TTi'w    SI'tm    Hhnrfli.   Tnittlon   Wh^rlB, 

•t    »'1.     .llMl-' 
1      Nn     5    KKV.1TONB    with    iklmmrr   iml  dllrtirr 

3— EBIK   •  11'.    \    )1. 

LOCOMOTIVE  CRANE 

1  — ISTxi     llt.r«I,ll.«. 

HOISTING  ENGINES 

11    Ihr.  t    with    lK.it.T, 


and  H.rtkt 


Great  Lake*   Equipment  Company 

T'ln^l'^IMInn    RM(  .    (  hl'afn.    III. 


GUARANTEED 

Contractors'  Equipment 

Immediate  Delivery 


C8 

— .tG-in.   sause.   8-nhecl  Flat  Cars.    40.000-lb. 

cap.,   7   ft.  wide.   20  ft.   long,  wheels   24-ln. 

diameter. 

STEAM  SHOVELS 
-95-ton   Bucynis   Railroad  Type.    5-yd.    dipper; 


yd.   dipper;    90    per   cent 

HOISTING    ENGINES 

■I — t^  K  10-in.,  double  cylinder,  single  geared 
drum   Hoisting   Engine,    with    reversing   throttle 

1—6  "4  i  8-in.,  Clyde  Double  Cylinder,  double 
friction  drum  steam  Hoisting  Engine,  with  two 
winch  heads,  drums  H  in.  diam.,  20  in  be- 
t»,-en  flanges  complete  with  (Ittlngs.  (No 
Boiler).      Bise    Is    made    tor    boiler. 

LOCOMOTIVE    CRANES 

1  —  15-ton    American     Hoist    &    Derrick    Company, 


Crane,    35-ft.    boom. 

GENERATORS    AND   MOTORS 

-U'rstlnghouse    250-hp.    Motors.      Types    C.C.L., 
HO-v.,   fiO-cy.,  3-ph.  motors,  speed  514  r.p.m.. 
with     base    and     starters.       Can     be    furnished 
with  pulley  or  flange  coupling. 
fiO-kw..     Triumph     Generator,     125     y..    D.C.. 


CENTRIFUGAL   PUMPS 

-12-in.,      Worthlngtim      llcrizontal      Centrifugal 

rump. 
-24-Ui.,  Klngsford  Horizontal  Centrifugal  Pump. 

BOILERS 

Tubular   Boll- 


-150-hp.,    Triple    niveted    KelL 
ers,   66   In.   dla.,  20   ft.    long,    125   lbs.   press. 

-l25-hp.    Triple   Riveted    Return    Tubular    Boil- 
er,   72    In.    dla.,    16    ft.    long,    125    lbs.    press. 

-125-hp.    Triple   Riveted    Return   Tubular   Boil- 
ers,  6S    In.    dla.,    18    ft.    long,    100   lbs.    press. 

-lOOhp.    Triple    Rlvotci    Return    Tubular    Boil- 
ers.  66   In.  dla..   16   ft.   long,    100  lbs.   prws. 

-50-hp.   Locomotive  Firebox  Boiler,   48   In.   dla, 
16  ft.  6  in.  long,   100  lbs.  press. 

TANKS 

— Hot   Water   Feed   Tanks.    48    In.    dla..    10    ft. 

long,   with   one  convex   and   one   concave  headl 

manhole    In   head,    about    %-ln.    plate. 
— Heavily    Constructed    Filter   Tanks,    about    66 

In.  dla.,   5   ft.   6  in.   high,  with  dished  heads, 

H-in.    plate. 
— Open   Top    .storage   Tanks,    4    ft.    9    In.    wide, 

4  ft.  8  In.  dees,  10  ft.  6  in.  long;  7/I6-ln. 
plate. 

— Open    Top    Storage    Tanks,    9   ft.    6    in,   wide, 

2  ft.  4  In.  deep,  10  tu  6  In.  long;  7/16- 
In.    plate. 

—Open    Top    Storage    Tank.    9    ft.    6    In.    wide, 

1    ft.    9    in.   deep.    10   ft.    6   In.    long;    7/16- 

In.    plate. 
—Open    Top   Storage  Tank,    10    ft.    wide,    6    ft. 

9     In.    deep,     16    ft.     3    In.     long;     7/16-ln. 

Plate. 
— Open   Top   Storage    Tanks.    6    ft.    9    In.   wide. 

5  ft.  deep,  16  ft.  3  In.  long;  7/16-ln.  plate. 
Open   Top   .Storage  Tanks.    10   ft.   wide,    3    ft. 

3  In.  deep,  16  ft.  3  In.  long;  7/16-ln.  plate. 
Open  Top  Storage  Tanki,  3  ft.  wide,  3  ft. 
de(p.   7  ft.  long;    3/16-ln,  material. 

N'l-w     Black     .Seamless,     Welded,     Open     Top 
Tsnk>.     appmilmatrly     43     In.     wide.     8     In. 
deep.    8   to   9   ft.    long;    S/lS-ln.   plate. 
\r»     Cotrr'imrnl    (ialranlerd    Tanks,     M    In. 
wide,    l«    In.    long.    18    In.   deep.    T  gauge   gal- 
vanlaed    stock,    tilted    with    hinged   cover. 
New   Onvernment   Tanks,    39   In.   wide,    T3    In. 
long.    5«    In.   deep.    Si\n.   material,   capacity 
)t00   gallons. 
-7    In.   X   30   In,,    150-lb.   pressure, 

—  16    In.    I    12    m,,     l.iC  lb.    piessore. 

—  JO    In.     \     t\i     ft..     I.'.0  Ih.    pressure. 

—  36    In.    X    6    ft..     U5-lb.    pressure. 

—  42    In.    X    12    ft.   6   In.,    106  lb.    pressure. 
— S4   In.   X   7   ft.   6   In.,    lOO-lb.   pressure. 

— .10-ln      X    f.  ft.     Hot     Wslcr    Tanks.    110  gal. 

raparlly,    R5-Ib.    water    pressure, 
-join.    I    r.  ft.     Hot    Waler    Tanks,     180-gal. 

raparll)-,    65  Ih.    wstrr    pressure.  

-S4-ln.    a    5  ft.     Hot     Waler    Tanks,     llO-gal. 

fspscllv.     fl5  lb.     wslcr     pressure. 

20  In       I     r.   tl       II"!     Wster     Tanks.     8S-|al. 

capsrilv.    f.ri   Ih.    wster    prrssurf. 

sn    I  s>t    li"n.    lilram    Jsrkrlcd    Kettles.    100- 


Srnd  lor  ItulUlin   Vo    20S  Dftriblng  Our 
Cnmplplt  Slockt  at  Machintry  and  Tanht 

Harris  Brothers  Co. 

3Slh  A  Iron  Su  ,  Chicago.  III. 


^ 
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NEW  EXPANDED  METAL  IN  ORIGINAL  BUNDLES 

500,000  Ft.  Slightly  Weathered  Expanded  Metal 

Sizes— from  3^  ft.  x  11>^  ft.  to  6  ft.  x  16  ft.  and  includes  sizes  4  ft.  x  8  ft..  4  ft.  x  10  ft.,  4  ft.  x  lO'^  ft., 
4  ft.  X  Uy.  ft.,  4  ft.  X  12  ft,  5  ft.  X  10  ft.,  5  ft.  X  111^  ft.,  5  ft.  x  12  ft.,  5  ft.  x  16  ft.,  and  thereabouts. 
Average  Mesh— 2^  in.  x  7  in. 

Price— lyic.  to  2>4c.  per  square  ft.  f.o.b.  Norfolk,  Fa. 
Also  400,000  ft.  of  jX  in.  X  1  in.  Diamond  Shape  Expanded  Metal. 
Size  of  Sheets — 3  ft.  x  8  ft. 

Price — 2c.   per   square  ft.   f.o.b.   Schenectady,  N.   Y. 

HURWITZ  BROTHERS  IRON  &  METAL  COMPANY,  Inc. 

Syracuse,  N.  Y. 


HOISTING  ENGINES  | 

1 — Om.    X    10-in..    D.C..    3D   .Mundv    with  = 

.V.S.JI.E.  Boiler.  i 

•: — 9  5i-in.    X    ISin.    D.C..    D.D.    Lambert  I 

with  A.S.M.E.  Boiler.  i 

1 — Si-i-jn.   X   10-in..   D.C.,    D.D..    Lambert  i 

wiUi  A.S.M.E.  Boiler.  | 

2 — .30-hp..      D.D..      Lidgerwood      Gasoline  1 

Engines.  = 

"^ — IShp.   Lidserwood   Single   Drum    Elec-  i 

trie  Hoists,  2  ph..  60  cy..  220  v.  I 

50 — Additional    Engines    in    Stock;    almost  I 

Any  Size  and  Every  Make.  | 

CLAM  SHELL  BUCKETS  i 

1 — =i-ytl.   BrowninB.  | 

1 — ^4 -yd.   Lakewood.  i 

2 — 1^4 -yd.   Williams.  I 

1 — H4yd.    Blaw-Knox.  i 

ORANGE  PEEL  BUCKET  i 

1 — ?i-yd.   Four  Leaf  Hajward.  I 

AUTO  CRANE 


AIR  COMPRESSORS 

1 — 20-in.  and  12-in  x  H  in.  Chicaso  Pneu- 
matic Type  "OfB"  Two-Stasre  Belted 
Compressor,   1145    cu.   ft. 

1 — 23-in.  and  14in.  x  18-in.  Laidlaw-Dun- 
Gordon    Two    Stage    Belted    Compressor, 


1200  eii 


ft. 


HOWARD  W.  READ 

N.  W.  Cor.  3rd  &  Arch  Sts..  Phila.,  Fa. 


Road  Oil  and  Asphalt 

Pressure    Distributor 
On   1919   Packard  Chassis 


Driven  only  3500  miles.  Motor  in  excellent 
condition;  SOO-gal.  lank  capaeity.  Kinney 
pump — Pressure  provided  by  truck  engine. 


Can  be  seen  at  our  plant  at  239  North  30th 
St..  Philadelphia. 

THE    BARBER    ASPHALT    CO. 

Philadelphia 


Asphalt  Plant  Special  f 


We  have  for  sale  one  rebuilt  No.  2  Merri- 
man  1200  yd.  One-Car  Steam  Melting 
Asphalt  Plant.  In  fine  condition,  on  which 
we  can  make  good  delivery. 

Here's  an  opportunity  to  get  a  real  plant 
quickly  and  at  a  right  price.  Better  get  in 
touch  with  us  immediately. 

The  East  Iron  &  Machine  Co. 
Lima,    Ohio 


FOR   SALE 


Rebuilt  Cummer  Portable  Asphalt  Plant 

1000-YARD  CAPACITY 
In  first-class  condition,  thoroughly  overhauled  in  our  shops 

THE  F.  D.  CUMMER  &  SON  COMPANY,  CLEVELAND,  OHIO 


PAVERS — ROLLER — EXCAVATOR 

1 — K  1  ring  Paver,  wheel  traction,  steam  power, 
boom  and  bucket,  2  bag  batch,  Michigan, 
$1000.00, 

1 — Foote  13-E,  steam,  wheel  Paver,  2  bag  size, 
chute,  Wisconsin,  $850.00. 

1 — .\ustln  motor  Roller,  10  ton,  3  wheel,  good  con- 
dition,   Michigan,    J1375.00. 

1 — Parsons    steam   oscillating    type   excavator,   good 
order,    Wisconsin,    $2600.00. 
H.  Y.  S.MITH  CO.,  MUwaukee,  Wis. 


FOR  S.A.LE 


I  I  Erie  Tandem  Roller 

I  I  3^^ -ton    in    first    class    running    condition. 

I  I  New  flues  and  gears.    Will  sell  at  sacrifice. 

I  i  J.    P.    LYON,    Box    ST.    Eobinson,    Illinois. 


POWER  PLANT 

200   hp.   Complete 

Have   in..^t:i!lcd    Ciiitral    Station   Power 
200   hp.   Vertical    Tudor  Boiler 
16   X   36  Corliss   Eng  ne 
12-ft.   diam.    21-in.   fnce    fly    wheel 
6>/4    X   3  Hi    X  5   Worthington   Duplex   Feed 

Pump 
6-PP  Wainwright  Feed  Water  Heater 
All  necessary  piping,  gauges,  valves,  stack, 
lubricator,   etc. 
Cvm/jhlc  Plant  Bargaiii  Price 

THE  UNITED  STATES  ROOFING 
TILE   COMPANY 

Parkersburg,  W.  Va. 


I  ROAD   BUILDERS'   PLANT 

I  FOR    S.\LE 

i  Road'- Rollers;     Pavers;     Shovels;     Keystone    Exca- 

=  rators:   I.,ocomotivcs ;   Tiarli ;   Dump  and  Flat  Cars; 

=  Hoists:   Cranes:   Graders;  Finishers. 

I  All  necesBuru  Equipment  for  complete  plant. 

I  JOHN  M.  GREENE  < 

p  430    rhesl'itl    Street.    Phlladelnhia,    Pa. 


HOISTS 

(with  boilers) 

1 — 6Vi    .\    10    D.C..    D.D..    N'atlonal. 

I — 7%    %  10  D.C,  D.D.,  and  Swinger,  National. 

1 — 8%   X  10  B.C.,  D.D.,  and  Swinger,  National. 

1 — 8i4    X   10  D.C,  3   D.,   and   Swinger,  National. 

1 — 8   X    12   D.C.  D.D.,   Mundy. 

1 — 10  s  12  D.C.  3   D.,  Clyde. 

HOISTS 

(without  boilers) 

1 — -11  X  10  D.C.  D.D..  Mundy. 

1 — 8"i   X  10  D.C,   3  D.,  and  Swinger,  National. 

BUCKETS 

1  —  ',4 -yd..  Lakewood  Clamshell. 

3 — % -yd.    Lakewood   Clamshell. 

1 — 1-yd.    Lakewood    Clamshell. 

1 — H4-yd.  Haywaid,  class  "E"  Clamshell. 

T.  H.  LETSON  CO. 

50  Church  St      Niw   'ioik 


1— 10-ton  Biiff.iIo-Pitts   Roller 
1 — 10-E  Foote  Road  Paver  with  chute, 
6   hp.   Gas  Engine. 

HICKEY   C0NTR.4CTIXG   CO.,  INC. 

T9   West   High  St..  Somerville.  N.  J. 


Power  Drag  Scraper,  sizes  from  1/3  to    f 
5  cu.  yd.  I 


1— fl  X   l*:   Lidgerwood   Hoist.   1  Vi    cu.  yd. 
bucket  600-ft.  cable  span. 

1 — 11  X  14  Mundy  Hoist.     2 — lu   cu.  yd. 
buckets. 


L.  P.  GREEN 

3.  LaSalle   St.,  Chicago 


June  29,  1922 

Fng".    N'ews-Recoinl 


)[l/^(S[J(][L[l(g[J01J  g[ieUD@D3 
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FOR  SALE  OR  RENT 


STEAM  SHOVELS 

'. — Type  B  Erie  revolving  Irailion    wheels:    r,  yd.   dippers. 

1 — Model    IS    Osgood;    revolvin;:    ir;tetion    wheels.     Combination 

steam    shovel,    elamshell    and    druKline    attachments;     %>'d. 

dipper.  32-ft.  Crane  boom,    -^j  -ytl.  Page  bucket. 
1 — 70-ton  Bueyrus.  railroad  type;  3^ -yd.  dipper. 
1 — IjO-B  Bueyrus  Shovel.  2Viyd. 
1 — 1T5-B  Buorus  Shovel.  3H    yd. 


CARS 


20 — 60.000  lb.  capacity  Box  Ca 
20 — 60,000   \h    cai.n--ily    Ri-rn.-f 


M  ft.  7  in.  Ion?. 

ir  Cars,    aC,   ft.   long 


TRACTOR  AND  TRAILERS 


-120     hp.     Hoh    Citerpilla 

factory   July.    19-1. 
-5-ton  Trov  Trailers. 


•omnletely    rebuilt    at 


LOCOMOTIVES 


3 — 6-wheel   Switchers;    standard  gauge;    40  ton. 
2 — American    Passong-er;    type    4-4-0;    stand,    gauge;    50-ton. 
^ — 3  X  14  Dinkeys    (3  Porters);   2  Vulcans;   36-in.  gauge. 
5 — 14  X  22.  40-ton  American  Saddle  Tank  standard  gauge. 


DRAGLINES 

1 Clas3   14    BucjTus;    skids    and    rollers;    60-ft.    boom;    2-yd. 

bucket. 
1 — Class  14  Bueyrus  truck  motuiting.   GO-ft.   boom,   new  3-yd. 

bucket 
1 — Class  24  Bueyrus;  skids  and  rollers;   lOO-ft.  boom;  3%-yd. 

bucket. 
1 Monighan.  A-l.  steam:  traction  wheels;  40ft.  boom:  1  yd. 

bucket. 
1 Class  210  P.  &  H.  Gasoline^  driven.  76  hp.,  Twhi  City  motor. 

caterpilla        -----     •  -      ^    '^         »      '--• 


48  ft.  boom:  1-yd.  Page  bucket. 


The   i^bove   list   is   constantly   changing.      No  matter   what    your  machinery   requirements  are,  write  us — iDe  may  have  it. 

BECK  &  BABB,  29  La  Salle  Street,  CHICAGO,  ILL. 


ONE   S.An  RMW 

DRAGLINE  CABLEWAY 
EXCAVATOR  OUTFIT 

Complete  with  fabricated  steel  mast, 
cables,  l-yard  capacity  bucket,  boiler 
and  hoisting  engine.  All  in  first-class 
condition.  Will  make  an  interesting 
price.  THIS  IS  A  BARGAIN.  Full 
details  prmnptly  furnished. 

Write  P.  O.  Box  No.  S36,  Gallon.  Ohio 


KOEHRING  PAVER 

A  Koehr.ng  No.  U   Paver  with  20-tl.  Boom 

and  Bucket  in  good  working  condition. 

Price  tlSOO.00  F.  O.  B. 

KKNNEDY  &  SMITH,  INC. 

•»  I    Vmity  Street.  Flushing.  L.  1..  N.  Y. 


Road  Building  Equipment 

IS.Onn    n     24    m     Koi.j.el    20  lb.    Ir.uk. 

1 — 5   ton    Kclly-St>ril)irneid.   Tandem    Roller 

68  B.-itch   Boxes.  5   Hac  Cap 

Will   Bcir  cheap   for  quick   removal. 

CHAS.   ECKBOLD 
107J-83  Germanlown  Ave..  Phila..  Pa 


1 — HaiilB     Path     Digtrinir     Waiton      leader. 

10-hp.    engine.    JKinn. 
1 — HalM    Self    Propelled    lA»drr.    Slililil 
1 — I  yd.  Mead-Morrl«»n  Clam  Shell  lliukrt. 
I — HalM   1  "»    yd  'High   Power  lliirkrt. 
'a    %     yd.    HaiBB   Kebullt    BllrltPtn. 

riKOROK   HAIHN   MFG.  CO..    INC. 

MIX  SI.  and  Itidrr  A«-.  l/i  Onal   I'la'-i- 
.N«w    Ynik,    .N.    Y, 


STONE  CRUSHER 

I — Gyratory    No.    6-F    with    fitlinc* 


Holbrook,  Cabot 

i3   Vandcrbilt  Ave., 


Rollln*    C 
lew  York. 


SOME  SPECIAL  BARGAINS 

I — .lulwl     I  :  t..rr    SI'am    R<i»d    Rollrr. 
1 — H  toil      Tandem      2  » hocj      *llh      .-<(• 

Wrerrr  .1"   go»Ml  -l"   new. 
1 — 3i  >"'     Han«om    Steam   Drtren   (on/ 1 

Mljrr   on    ■■■  >'■  • 
I  — 12in.      y  i 

rump. 
An   enlir 
B.   F.  Coimn. 


TANDEM 
ROLLER 

7j/2  ton  Tandem  Universal  Steam 
Roller.  Excellent  condition 
throughout.  Completelj'     over- 

hauled. $750.  F.O.B.  Newark, 
N.J. 

J.  E.  Haetten  &  Co.,  Inc. 

JO  Church  Street.   New   York 


ROAD  MACHINERY 

rOK   S.VI-K 

Consisting  of  Concrete  Mixer.  Finisher  and 

Forms.  Road  Rollers  and  Water  Pump. 

MB.ST  NATIONAL  BANK.  Wratherly,   Pa. 
R.   K.    GingKcr 


One  Cement  Chute 

FOR  SALE 

Complete,  in  j^ood  comii- 
tion.  Includes  3  chutes.  21 
ft.  each;  3  chutes,  11  ft. 
each ;  3  hoppers,  1  elevator 
hoist  hopper,  29  ft.  pole, 
4  cement  carts. 

Adareti   P.   O.   Box   G, 
Clinton.   Mati. 


Koehring  Paver 

HALF   CATLRI'ILLAR 
TRACTION 

Knehrtni  I«F,  <m  h-iK  rateriiltl.ir.  Honm 
and  bucket:  balchmetrr.  Shop  No  464R 
Oood  oppralln*  rondillon.  Quick  dellrnr. 
R/-aMmable   price.      Located    Erie.    Pa. 


n. 


Willow  tt,  OoMt>A.i«r 


Bargains  for 
Contractors  and  Quarries 

Nos.  3,  4,  4'/i  and  5  Champion  Crush- 
ers, elevators,  bins  and  screens, 
portable  and  stationary. 

60  hp.  locomotive  type  Farquhar  Boiler, 
mounted,    $600. 

No.  ZYz  Climax  Crusher,  elevator  and 
screen,   portable,  $1200. 

Gasoline   and    Electric   Loaders. 

Rex  14E  Paver,  Boom  and  Bucket, 
$2500. 

Specialty  18-ft.  belt  Loader,  t5-in. 
belt,   portable,  $350. 

1 — lOE  Koehring  Paver,  Boom  and 
Bucket,  $1000. 

Peerless  Crane  iVi  x  13  Engine,   Butt 
Strap      Boiler,      40-ft.     Boom      and 
Bucket,   $2500. 
Rollers,   Pumps,   Hoists,   Crushers,   etc. 
Send  us  your  inquiries. 

The  Cable  Excavator  Co. 

Fernwood,   Del.   Co.,    Pa. 


CONSTRUCTION 
MACHINERY 

Realizing  the  advantages  at  times 
of  purchasing  good  used  equip- 
ment, I  have  personally  inspected 
and  now  offer  for  sale  the  follow- 


Rnad  Pavers 

Steam    Sliovels 

Dinkeys 

Concrete   Mixers 

Cranen 

Drag   Lines 

G-soline  Locomotives 

Trenching   Machines 

Wagon  leaders 

All    of    the    above    for    sale    and    then 
some      Send  me  your  inqiiirie« 

ALFRED  J.  FORSCHNER  | 

M*al  Estate  Tnisl  Bld(  .  Philadelphia.  Pa.     I 
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i  Send  us  your  Steam  Shovel  Inqu 

=  111!    X    86    ill.    TRAYLOU    .lAW    CKU.SJIEU 

=  No.    18K    G.\TE.S   CRUSHER. 

=  50-75  H.P.   Single  Drum  HOISTS.  25   cv.   motors 

=  25-40-50    H.P.,    D.D.    HOISTS,    60    cy..    220-440 

5  v..   3  ph. 

I  Nos.    3,    5.    6.    7>i      ■  I  .^K    riiisHEBS. 

=  6    and    12    ton    <:;i     '          [oi  n\inrivES 

%  10   in.   X   12   in   si.          im     ,          ,iium 

=     2 — Disc  CBTISHKK   .  ,,, 

i  ^— "Jj,!;;-    Barbfi  ';     I    ..    l-    .:,.    Uclt    COM'EY- 

1  100-ton,  2^4   yd.  Electric  SHOVEL. 

i  5  0    to    5  000    ft.    Steam,    Belt    and    Electric    COM- 

i  PBESSOBS. 

i  .law    and    Roll    rKUSHERS. 

=  10.   15  and  20  ton  Locomotive  CRANES. 

=  13     X     30     in..     0     X     M     in.,     and    other     Jaw 

=  CRUSHERS. 

i  24    X   61    McLANAH.iN  Roll   CRUSHER. 

I  Seiid    ijs    your    inquiries    for    Steam    Engine.    Cen- 

I  trirugal    Pumps.    Quarry    and    Contractors'    Equip- 

1  ■        ROSS  POWER  EQUIP.   CO. 

f„„„ , „ ,?,!;,',!;,?,!;ap,<>;,i„^i,„i!;,'i„„ 


ARCHER  ARMSTRONG  &  CO. 

Grand    Central    Terminal,    New    York   City 

FOR  SALE  OR  RENT 

COMPRESSORS  GENERATORS 
DERRICKS  HOISTS 

BOILERS  CRANES 

SHOVELS  MOTORS 

CONCRETE  PUMPS 

MIXERS 

Vanderbilt  10408 


|^(g[IO[L[I@ffiJU  gHetTD©^ 
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FOR  SALE  OR  RENT 

We  make  a  Specialty  of 
Renting  Contractors'  Outfits 


STEAM  SHOVELS 

Model  60  Marion 
Erie  ■)4  yd.  revolving 
Marion  f  §  yd.  revolving 

CARS 

12-yd.  Western  Std.  gauge 
4-yd.  Western  36  in.  Std. 
gauge 


LOCOMOTIVES 

36-ton    Std.    gauge    saddle 

tank 
60-ton  Std.  gauge  switchers 
18-ton  36  in.  gauge  Porters 
12-ton  36  in.  gauge  Porters 
10-ton  36  in.  gauge  Daven- 
ports 


Railroad  Ditchers,  Locomotive  Cranes,   Other  Heavy  Equipment 

H.  KLEINHANS  COMPANY 

Union  Arcade  Building,  Pittsburgh,   Pa. 


Air  Compressors 

2—710  C.F.M.  Class  WJ3  | 

Sullivan     Angle -Com-  I 

pound  Belt  Driven  Air  I 

Compressors.        Practi-  j 

cally  good  as  new.    Im-  1 

mediate  shipment.  I 

A.  McMillan 

638    Monadiiodc    Blocl;.    CHICAGO.    ILL.      I 


FOR  SALE  OR  FOR  RENT 

Concrete  Mixers,  Lakewood  Concrete  Tow- 
ers, Hoisting  Engines,  Derricks,  Pumps, 
Gasoline  Tractors,  Steam  Hammers,  Buck- 
ets and  Compressor  outfits. 

Edward  Ehrbar,  Inc.,  270  West  St.,  New  York  City 


PUMP 


FOR  SALE 

1 — Brand  new  motor-driven  De 
Laval  Pump,  2-stage  series 
type,  \vith  pressure  regulator 
and  self-starter.  Will  deliver 
750  gallons  water  per  minute 
at  1800  revolutions,  attached 
to  75  hp.  G.  E.  motor. 

Address    P.    O.    Box    G, 
Clinton,,   Mass 


3300-367S-I726    ft.     PKE.    I.    R.    BIcrtrlc. 

NEW    lT30-ft.    Chicago    Syn.    Eleclric. 

1094-r09-ft.   WJ-3   Sullivan  Angle,  two-stage  belt. 

888-ft.    XB-2   IngeisoH.   two-stage  belt. 

741-rt.  0-CB  Chicago,  two-stage  belt. 

NEW    5  9  9-rt.    XB-2    IngcrsoU,    two-stage    belt. 

NEW    209-UC-rt.    Cayton,    single-stage    belt. 

2000-ft.  WC   Sullivan,  steam. 

NEW     195  5-12  60     XPV-3     IngersDll,     steam. 

1190-ft.    ii-3    Ingersoll.    steam. 

888-599-ft.    X-2    Ingeisoll,   steam. 

396-rt.    WB-2    Sullivan,    steam. 

179-rt.   NF-1    Ingersoll.  steam. 

100-hp.    NEW    220-44l)-550-2200-v.    motors. 

A.   LEE   ELLIS 

10  High  St..  Boston  9.  Mass. 


I  Second-Hand 

MACHINERY 

I  Contractors'   Equipment 

[        Stacks,  Tanks,  Pipe,  Etc. 
I   What  are  your  requirements? 

I  Henry  A.  Hitner's  Sons  Co 

I         4501   Richmond  St.,  Philadelphia,  Pa. 


A  REAL  OPPORTUNITY 

New  Structural  Steel 

Slightly    Rusted— Not    Pitted. 

275  tons  6-in.  I — 15  ft.  0  in.  long 
250  tons  5-in.  I—  9  ft.  0  in.  long 
350  tons  4-in.  I — 12  ft.  Gin.  long 

Exceptionally  low  price  before  re- 
moval.    Located  New  Cumberland,  Pa. 

Henry  A.  Hitner's  Sons  Co. 

4501   Richmond  Street,  Philadelphia.  Pa. 


2  AIR— COMPRESSORS— NEW 

Direct  Coiiiicctecl  to  .Motors 
1700  cu.fl..  22—14  X  18  Bury.  225  r.i>.m..  100  Ibt 
350-hi>.   O.  E..   440-v.    3-ph..   60-cy..    225   r  u.m 
Syn.    Motor. 

Controlling   Panels — .'Jever   Used,    Low   Price. 

H.    R.    WILSON   MACHINERY    CO. 

417   Pine  St..    St.   Louis,    Mo. 


COMPRESSOR 

lU  .X  I'Z  Chicatro  I'MOumatic  Duplex  Com- 
pressor .,0.1b.  pres.sure.  good  condition 
throughout.  Arranged  for  Kelt  drive.  Price 
»8o0  f.o.b.  Jersey  City.  N.  J. 

3.  E.  HAETTEN  &  CO.,  INC. 

50  Church  Street.  N.  Y.  C. 


ROCK  DRILLS 

Murphy    Tripod    Drills,    NEW,    from  [ 

2]/;  in.  to  35^  in.  ready  for  immediate  | 

shipment.  i 

.■\lso  quantity  of  drill  steel  In  various  1 

lengths   (NEW).  I 

Send   for  our  July  list   of  the  l.qrgcst  .'=tock  = 

in    Ihe    United    States   of    slirttlv    used    or  = 

thoroughly      overhauled       .Machine      Tools.  I 

Power,    Electrical   and    Contractors*    Equip-  - 

ment.  | 

WICKES  MACHINERY  CO. 

Jersey  City.  N.  J.  i 

Est.iblished  1000.  I 


June  29,  1922 

Eng.  News-Record 
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FOR  SALE  OR  RENT 


HOISTS 

1 — LidFcrw^od  8Vi    x    10.  D.C.,   D.D. 
1— MuiKly   7   X    10.   D.C..   D.D. 
1 — Ameiiran    10    x    12.   D.C..   D.D. 
2 — Meadc-.Momson  7   x   10,  D.C,  D.D. 
8 — Novo  douhic   drum.    12   hp..    2   cyl. 
I — Klor>    9    x    10.   D.r..    3-D. 
1— l.id6ir%\o.)d   i;  I.    X   8.   D.C.   D.D. 
10 — OlIiiTS  mngiiin   m  sizes  from   10   to  100  hp. 

DERRICKS 

I — All-stcel    75-ft.    boom,   cap.    10    tons. 

1 — All-steel    61-    to    110-ft.    boom.    cap.    20    toiis. 

1 — Steel    (lUy,    sn-fl.    boom.   cap.    15    tons. 

1 — All-steel  stifriog,    110-ft.   boom.  cap.   50  to.is. 

3 — Denick    cars. 

ROAD  EQUIPMENT 

1 — 5-ton    tandem    Iitmuois.    steam, 
1 — 10-ton,    3-»hee!   Austin,   gas. 
1 — Kelly    12-lon.    3-whcel.    steam. 
1 — Erie    S-ton    tandem,    steam. 
1 — Adams    grader    with    scarifier    attachment. 
2 — Austtn   (Standard   block  scarifiers. 
2 — Lahe^vood    JliiishinB    machines. 
320 — 2-1-gauge   Western   flat 


CONCRETE  MIXERS  AND  PAVERS 

1 — No.    12-E   Koehring   Paver. 
1— No.    n-E    Milwaukee    Paver. 
2 — Koehrlng    IS-E   caterpillar  pavers. 
1 — 1-yd.    Koehring    building    type    elec.    motor. 
1 — 1-yd.    Smith    tilting   type. 
1 — So.   14-S  Koehrlng  side  loader,  4  cy.  gas  eng. 
3 — 1    sack   Hrx   low  charging. 
20 — Others   of   various    makes   and   sixes. 


STEAM  SHOVELS  AND  CRANES 

1 — Type    B    Erie    traction    wheels.     ^^ -yd.    dipper. 

1 — Type    <>    Thew    traction   wheel. 

1 — Type  B  Erie  crane. 

1 — Byers   Auto  Crane  traction  wheel. 

1 — No.    3    Keystone   excavator. 

1 — Osgood    No.    IS    combination   shovel    and   crane. 

1 — Model    2S    Marion    traction    wheel. 

1— Bucyrus    IS-B 


LOCOMOTIVES,  CARS  AND  TRACK 

1 — Plymouth,    gas,    3-ton,    2 4 -in.    gauge. 

3 — Whltcomb,    6-ton.    24-in.   gauge. 

I — Vulcan,    steam,    2  4-in.    gauge. 

1 — 25-Ion    standard    gauge   saddle    tank. 
12 — Wcsieni,   30-in.   gauge,   4  yard  cars. 
15 — .Ml-steel  Western.  24-in.  gage,   IMi-yd.  car 
100 — KoppiH  "\'"-shape.  24-in.  gauge,   1  yd.  car 

MISCELLANEOUS 


IS  her. 
3 — Jaw  crushers. 
1 — Insley    140-ft.    steel    tower  with    spouting. 
1 — Insley    200-ft.    steel    tower   with    spouting. 
1 — 125-hp.    Bates    Corliss   Engine. 
1 — 30-hp.    locomotive    type    boiler    on    trucks. 
1 — Chicago   Compressor    S    x    I'l.    belt    drive. 
1 — -"OO"    Austin    trenching    mac]jine. 

CLAM  AND  ORANGE  PEEL  BUCKETS 

1- — Lakewood    %   yd. 
1 — 21-ft.    Hayward  orange  peel,   now. 
2 — 15-ft.    Hayward  orange   peel,   new. 
Also  cableways,  draglines,  pumps  and  miscellaneous 
construction   equipment. 


We  carry  a  complete  tine  of  construction  and  road  etfuipment. 

RENNOLDS  EQUIPMENT  CO. 


Telephon 
Randolph  4184 


907  Lumber  Exchange  Bldg.,  Chicago,  IIL 


TEN  LOCOMOTIVE 
CRANES 

C — Qhios.   30ton  cap,   D.D.  S-wheel  M.C.B.. 

50-fl.  boom. 
2 — Ohios,  loton  cap.  D.D..  8-wheel  M.C.B.. 

50-ft.  boom. 
1 — Industrial,     40ton     cap.     D.D..     8-wheel 

M.C.B.,  TOft,  boom, 
5 — Osfoods    '".iD"  4-wheel    standard   eause. 

40-ft.  boom. 
These    Cranes    all    equipped    with    A,S,M,E, 
boilers    and    are    readv    for    work.     If    you 
wish  to  inspect  wire  O^^^^ER, 

PHILIP  T.  KING 

The  Crane  Man 

Cortlandt  1501       30  Church  St..  New  York. 


LOCOMOTIVE 
CRANES 


3—20  ton.  8  wheel.  Browning,  built  1920, 
A.S.M.E.  boilers.  50-ft,  booms.  15-ft. 
extensions. 

Grey  Steel  Products 
Company 

111  Broadway.  New  York  City. 


CRANES 


FLOATING  EQUIPMENT 


LOCOMOTIVE  CRANES 


1 — 20  ton     tvpii     "(r-     lii<lu.<lrla]      <  Wheel 

t'rane  i>uck<-t  npcrating  50-ft.  boom;  neiv 
1 — 15-t/in     Brown-Boltt,     S-whecl.      42-fl. 

Single      Drum      completely      rebuilt.        I 

CondJIIon. 
1 — 17-lon     llrtMnins    S-v  lieel.    Double    Druni 

Seam    BoUcr,    42-ri,     hoom.       Kebiiltl.    1 

condition. 

AIR  COMPRESSOR 


1!U7. 


Coiijillun    like 


SHOVELS 


50  TON  DERRICK  BOAT 

1  — .i(l-t..n    liemrk    Hoa(    Hull.  ii5    II,    1>    111.    I    M 

(I.    I    10    ri,    deep.      Three  drum    12    in.   x    12 
In.      UdaervitKKl   E^igine  witli  .eparate   8   x    10 

Lamliirt     Sulnger.     14-ft.  Kteel     Bull     Wheel, 

SO  ft.     Steel     1'o.ini.     55-ri,  Steel     "A"    frame. 

Completely     i-iiuiplKil     ami  rebuilt.        Located 
I'hIladelphlH. 

LOCOMOTIVE 

Tank  0-4  0.  Staild- 
Bhl.  3  0  tons.  New 
Deeembcr.  19I3.  M.f.B.  and  I.C.C.  Full 
extended  tank.  WestinRhoURe  Air  Pump  and 
ilraight-llne    Air.      Completely   rebuilt. 


CARS 

1324  Widener  Bldg. 


B.  M.  WEISS 


Locuaf  4ai6 


LOCOMOTIVES 
Philadelphia,  Pa. 


LOCOMOTIVE 
CRANES 

1 — 15-ton,    8-wheel    Brownhoist,    50-70 
ft.  boom. 

1 — 7J/^-ton  Browning  electric. 

1 — lYz-ton   Indii!itri,Tl. 

I — 15-ton,    S-whecI     Browning,     46-ft. 
boom,  double   drums. 

HOISTING   MACHINERY   CO. 

50  Church   St.,  Ki  w  Ycrl 


i  Keystone    Excavators 

I  FOR  SALE 

I  I   have  to  offer   alwolutely  new   Model 

I  No.    4 — '22    Keystone    Excavators    anil 

i  also   several    used    Model   No.  3   Key- 

f  stone  Excavators.    These  Model  No.  3 

I  machines    are    in    good    working  order 

i  and  can  be  inspected  at  present  on  the 

I  j'ib.      Immediate   deliveries. 

J.  WALKER  WILSON 

1  905  Mahoning  Bank  BldfE., 

i  Younf.town,   Ohio. 

i  nutrln    Sab  I    Aicenl    Key.|r,„e    llrlller    <  ",.    Heaver 

i  Fall..    Penna,    for    norlli.rn    lllilci   and   norll.w. -lerr. 


1  STIFF  LEG  DERRICK  OUTFIT 


,1  b- 


1".  fi,  m.i«l,  7",  f 

UC.  ;iD  Mi-.Tl  ,M'irn«on  Knnnc 
MnMa/'hinelia  Slnnd.ir<l  boiler,  .t'i 
PC  iM.liiKniliiii  nKinirlng  onirlne. 
ll.i>i...i.I    l:ii.  !i.  1 

IM  m;\     I  I  V  I-    \    I  iiMi'  \  ^  ^ 

O.imi,. 


HOISTS 

I  Compressors— IJiiilcr* — Mixers 

I  Prrricks — Cableway» 

I     Send    lor   our   lltt   on    ttbuUt   machinery 

I     HOISTING   ENGINE   SALES   COMPANY 
I  (Jrnnrl  rrnlr.-il   Sin      ttr-m   Yorli    <ilr 


i  ' 


L 


DON'T  MISS  THIS 

«>   otT.r    for    imiiiidiali-   sliipnient 

OVKR    .MM)    IMM    \I,    IIAKCAINS 

In    high    grndr   used   iind    rrliiiill 

tONTRACTOR.'i'    FMJI  ll'.MKNT 

inrlniling 

Locomotive,    (.loam    ati.l  g  .sollne) 
-10  1?    torn) 


immii 
gleam 


1/ 


Sbnvel; 


id   Trallei 

(all    ilam   aid  typet) 
I   fl^ee    and  lypevi 
at.',     (ealerplllar) 


>nd  gainllnr) 


llnl.' 


Maeblne 


\\\i\i  Gi   mile  us  today 

CROCKWELL 
MINE  «   MILL  SUPPLY  CO. 
•07    Fed.   Reiene  Bldg..    St.    Ixnila 


LOCOMOTIVE  CRANES 

MeMjIer    Int      (■«..    50ft.    boom.    Id-ton 

ll.ifkei    .ipetallng. 


'tne  power.  SO-fl.    boom. 


ROAD  ROLLER 


niiftaln  PHI.  botler  in 
n»  •te-nni  In  N''w  York 
e  reindlllnn     Prli^,   fl.OOO 


FOR  SALE  OR  RENT 

15  HOISTING  ENGINES 

27  AIR  COMPRESSORS 

10  CONCRETE  MIXERS 

50  MOTORS 

10  DERRICKS 

30  DUMP  BUCKETS 

3  CABLEWAY  OUTFITS 

60  PUMPS 

3  LATHES 

5  LOCO  BOILERS 

10  UPRIGHT  BOILERS 

9SWINGING  ENGINES 

21  AIR  RECEIVERS 

200  JACKS 

Pierce  foundation 
corporation 

738  E«»t   14Ut  St..  New  York  Cily 
Pbonc:  Melroic  7678 


.    Alilo    <r«nr. 

Il-ll    (one role   Ml 
ax  Slnnr  |-rii«hiT 


^ 
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Jg/2^(SKl[La^K]ir  gE^lrlK^ 


CARS 


1"?  cu.-yd.  capacity.  IP-ft.  bed.  long  cyl- 
inder air  dump,  air  and  hand  brakes. 
M.CB..  60.000-lb.  capacity,  trucks,  box 
g^irder  doors.  A-1  condition,  built  by 
Western  Wheeled  Scraper  Co. 

50-ton  capacity,  all  steel  hopper  coal   cars. 

LOCOMOTIVE 

saddle    tank 


All  immediate  Delivery 

THOMAS  F.  CAREY  CO. 

l-.'O   Lib.rly  SI.,   ^■l'^^■   York.   X.   Y. 
Railroad  and  Construction  Equipment 


P.  E.  Francis  &  Co. 

Railroad    and    Industrial   Equipment 

Marquette  Bldg..  Chicago,  Illinois 

ASPHALT  PLANTS 

BOX  CARS 

FLAT  CARS 

GONDOLA  CARS 


We  Want  to  Buy 

900   pes..   S',2-in.  Lackawanna.    12    It.  long. 
3.50  pes..  14-in.  Arched  Web.  30  ft.  to  .35  Jt. 


We  have  other  sections  to  offer  at  attrac- 
tive prices.  Send  us  .vour  inquiries.  We 
will  be  glad  to  auote  you. 


We  are  in  the  market  for  both  Lackawanna 

and  U.  S.  Sheeting.    Will  pay  cash  for  any 
Section,  either  make. 

JAY  L.  HENCH  &  CO. 

208  South  I.aSalle   Street,  Chicago,   111. 


We  specialize  in 

STEEL  SHEET  PILING 

Buj-lng    and    Selling 
Also  all  other  equipment  contractors  use. 

Waiter  A.  Zelnicker  Supply  Co.,  St.  Louis 

Write  tor   out   new   Bulletin    So.    300 — ifa   Jree. 


STEEL    SHEET    PILING  | 

We   offer  for   Sale        Immediate   Shipment  | 

300    pes.  Lackawanna    Arched    Web    Piling,  i 

24  ft.  long.  I 

12    pes.   No.    2B    Standard   Corners.    24    It.  | 

long.  i 

This  sheeting  never  driven.  i 

G<»od  As  New.  | 


Vol.  88,  No.  26 

Eng.  Nfcws-Pwecord 

■■BROWNHOi'sfs''  '""" ' """I 

4 — 15-ton,  almost  i 

I  BEAMS 
400   tons  of  6-in..   12U-lb.  Steel  Beams,   15   ft.   9 

in.   long. 
200  tons  of    10-in..   25-lb..   14  to  16-ft.  Beams. 

HOISTING   ENGINE 
1 — Twin  Drum  Coal  Hoist,  made  by  G.  Haiss  Mfg. 
Co..  N.  Y.        CjiincJcts  8x12  ;  drums  24-ui.  dia.,  16- 
In.  face:   37-in.  dia.  flanges;    40  hp.;  grab  %  ton, 

BOILERS 
4 — Manning  Vertical   Boilers,    500   hp. ;    will  insure 

175  lb.     Immediate  delivery. 
I— H.R.T.  Boiler,  72-in.  dia.  x  16  ft.  3  in.:    125-lb. 

pressure. 
3 — 72-in.  dia.   H.R.T.   Boilers,   19  ft.   6   in.  long: 

135-lb.    pressure. 
4000  ft.  1%-in.,  6  X  19  C.  S.    Hauling  Wire   Cable. 
.\lso  some  1-ln.  and  l^-in.  Galvanized  Cable. 
TANKS 

All    sizes    of    Tanks,    open    and    closed,    suitable    for 

storage  of  gasoline  or  oil,  in  stock  at  our  Bonon  Yard. 

The   Perry,   Buxton,   Doane   Company 

214    West   First    St.,    South    BoiUm    27,    Mass. 


FOR  RENT  and  SALE 

-12-yd.  Western  dump  cars,  std.  gauge. 

-60,000-Ib.   capacity  flat  and  box  cars. 

-Western  standard  gauge  spreader. 

-Osgood    1 8    revolving    shovel,    traction   wheels. 
No.    794,    %-yd.   bucket,   used  8   months. 

-Class     14     Bucyrus    dragline    on    caterpillars. 
70-ft.   boom.    2-yd.    bucket,    used   6   mcHitbs. 

-Marlon     76     steam     shovel.     Ho.     3503,     std. 
gauge,  weight  110  tons,  u>ed   10  months. 

— >'o.    2    Brounhoist    4-\vheel    gas.    crane,    std. 
gauge.   40-ft.  boom.    % -yd.  bucket,  new   1921. 

-NEW    18-in.    I    beams.    80    lbs.    per    ft..    40 
feet    long,    not  drilled. 

—NEW   Lakewood  concrete   chuting   system. 

-NEW  wood-burning   locomotive-stacks. 
LOCOMOTIVES 

—50-ton    18    X   24-in.   six-wheel   switcher. 

—40-ton    17    X   24-in.    four-wheel   switcher. 

—NEW  2  4-ton  six-wheel  Porters,  separate  tend- 
er,  36-in.    gauge. 

—  18.    14.    and    10-ton    Vulcans,    36-ln.   gauge. 

INDUSTRIAL  EQCTPMENT  CO. 

McCormick  Building.  Chicago.  111. 


7  ^i>  -ton     Vuican     Loco- 
9- ton      Vulcan     Loco- 


1 — 36-in,    gauge. 

motive. 
3 — 36-in.      gauge, 

motives. 
1 — 3G-in.    gauge.   14-ton   Davenport   Loco- 

1 — 42-in.     gauge.     7^  -ton     Vulcan    Loco- 
motive. 

1 — 4';3-in.    gauge.    16-ton   Davenport  Loco- 
motive. 

1 — 8  H   X  10,  Lidgerwood  D.C..  D.D..  Hoist 
with  Boilrr. 

1 — ,s  X  10.  DC.  S.D..  Hoisting  Engine. 

1 — Keystone   Excavating   Shovel. 

1 — 230-hp.   Marine  Boiler. 

1 JO-hp.  Marine  Boiler. 

6 — Vertical  Boilers,  10  hp.  to  40  hp. 
10 — Engines,  6  hp.  to  150  hp 

2 — 16  X   32.   DC.   Hoisting  Engines. 

4 — Electric  Hoisting  Engines. 

Pittsburg   Boiler   &   Machine   Co. 
Pittsburg.  Kansas 


RELAYING  RAILS 

of   all   weights.     Write   us   for   prices. 
Track  material   and   equipment. 

H.  M.  FOSTER  COMPANY 

Continental   Bldg..   Baltimore.  Md 


Steel  Sheet  Piling 

Lackawanna  and  United 
States  in  various  lengths  for 
immediate  shipment. 

BROWN  &  SITES  CO. 

Main    OflBce: 
30  Church  St..  New  York  City 


STEEL  PILING 

BOUGHT   AND   SOLD 

UNIVERSAL  EQUIPMENT  COMPANY 
Niagara  Falls,  N.  Y. 


LOCOMOTIVES 

1 — 10-WheeI,    19  x  20   Baldwin  Locomotire.  staDd- 

ard    gauge.    I'^O    lb.    steam    pressure. 
2 — 50-ton,    6-wheel    Swilchers. 

CARS,  SPREADER 

2  0 — 12-yd.   We=tem   Dump   Car;. 
8 — 16-yd.     standard     gauge     Western     Dump    Cars, 
steel     underfiames,     steel-lined    floors. 

CONCRETE  BUCKETS 

4 — BRAND    NEW,    1-yd.   Insley   Concrete   Buckets. 

SHOVEL 
1 — 70-C  Bucyrus  standard  gauge,   2^ -yd.   dipper; 
excellent    condition. 

Tl'e  are  not  eQuipment  drGlere.  but  contraetora 
and  above  equipment  has  been  released  from  oitr 
contracts. 

The  Fred  R.  Jones  Co.,  Inc. 

Ill   W.    Washington  Street.  Chicago.   111. 


LOCOMOTIVE 

1 — g-in.  X  11-in..  36-in.  Gauge.  Porter  Sad- 
dle tank  locomotive.  Shop  No.  5333. 
weig'ht  28.500  lbs.,  steam,  pressure  165 
lbs.     Excellent  condition. 

s:MTTn-"\r.  rRF\  ro'^TpAXY, 


f 


RAILS 

5  STEAM  SHOVELS                 CARS 

I  LOCOMOTIVES                         CRANES 

=  Railway   and  Contractors*  Equipment 

I  Trenching    Machines    for   Rent 

Er"     CU.:>.'..r»^^  so   CHURCH  ST. 
.  C  onerwooa     new  york 


STEELSHEET  PILING 


S.  W.  LINDHEIMER 

First  National  Bank  Bldg.,  Chicago. 


TRAILERS— TRACTORS 


HoU    Caterpillar    Tractor,    40-60    tj-pc. 
-5H-ton   Mack  Flushers,    1,200-gal.    tank,  with 

Ottafy    sprinklers. 
!  in  ftfft-class  condition,  couipJetety  ocerhauled. 
H.4RRY  BROCKLEHURST 
512  W.  Norris  St..  Philadelphia,  Pa. 


56-LB.  RAILS 

1000  tons,  56  lb.  Relayers  with  Angle  Bars. 
Immediate    shipment    from    stock, 

MERCHANTS  STEEL  &  SUPPLY  CO. 

308  S.  La  Salle  St.,  Chicago.  111. 


Rails   and   Bridge   Girders 

A  large  tonnage  of  most  all  section  rails 
.and  bridge  girders  ol  various  sizes  m 
stock  lor  immediate  shipment.  Also 
spikes,  bolts,  frogs  and  switches. 

M.  K.  FRANK 

Friok  Bldg..  Pittsburgh,.  Pa. 


Trench  Machines 

1 — Parsons  Model  RO  digs  30  ft.  deep  and 
up  to  60  in.  wide.  ste«m  driven. 

1 — Austin  00  digs  10  ft.  deep  up  to  29  in. 
wide,    gasoline  driven. 

1 — Austin  Backfiller.  35-ft.  boom 

3 — Parsons  Backfillers,  caterpillar  traction. 

2 — Buckeye  No.  4  Gasoline  driven. 

1 — Buckeye  10-ft.  machine,  steam  driven. 

J.  McELROY 

11  S.  LaSalle  Street,  Chicaeo 


UNDERWRITERS'  PUMP 

;lake    &    Knowles.    T.iO    gal.    per    minute 

steam  driven,    excellent   condition. 

New  Jersey  Location 

w.  H.  c.«ri'BELL.  rxc. 

30  Church  St..  New  York  City 
Corllandt  5727 


PARSONS' 
TRENCHING  MACHINE 

For  Immediate  Delivery 

JOHN  B.  McLANE   &  COMPANY 

Newport.   Kentucky 


June^29,  J.922^^  ^1ril3|^[?l(gKl[La@[IOT  g 

I    50  Tons  New  Galvanized  Plow  Steel 
Wire  Rope  in  Original  Reels 

I                                                                                                                                   .^i.-fs.  Xo.  nf  Reels 

I  J.  A.  Roebling  Wire  &  Rope  Co I|i6xl2  2 

i  J.  A.  Roebling  Wire  &  Rope  Co 1  |  x  6  x  37  1 

i  Macomber  &  Whyte  Co 1  {  x  6  x  19  1 

i  Macomber  &  Whvte  Co l|x6xl2  2 

i  Williamsport  Wire  &  Rope  Co l|x6xl2  43 

i  American  Slcel  &  Wire  Co 1  I  x  6  x  37  4 

i  Broderick  &  Bascom 1  |  x  6  x  37  5 

=  Broderick  &  Bascom    Ijx6xl2  2 

I  American  Steel  &  Wire  Co     .  i'jx6xl2  fi 

I                                                      SO'/c    Off  the  Present  Manufacturer's  Net  Price. 

Hurwitz  Bros.  Iron  &  Metal  Co.,  Inc.,  Syracuse,  N.  Y. 


New  No.  21-E  Austin 
Paver 

Full    Caterpillar    Tread,     with    boom 


bucket.     Steam  operated. 

F.  H.  ^VEIXS,  LfODS,  N.  T. 


and 
Used  three  days. 


No.  3  Keystone  Shovel 

In  fir^t  class  comlilion,  new  ^ears.  boiler 
tested  for  100  lb.  working  pressure;  com- 
plete with  all  fittines.  Can  be  seen  in 
operation  on  Route  No.  89.  Frenchtown. 
Crawford  County.  Pa. 

FORT   I'ITT  rON.STRtlCTIOX  CO. 

210  Martin  Bldgr..  Pittsburgh.  Pa. 


PIPE 


I"" 


PIPE 
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Hoisting  Engines  | 

FOR  SALE  OR  RENT  | 

2—10    X    12    D.C.    D.U.    Skeletons,    1  | 

Lambert,    1    Lidgerwood.  | 

2—9  X   12   D.C.  3-Drum  with   Boiier,  | 

1    Lambert,    I    Mead-Morrison.  i 

1_9    X    10    D.C.    D.D.    Mundy    with  | 

Boiler    and   attached    swinger.  | 

2—9    X    10     D.C,     3-Drum    Skeleton,  f 

1   Lidgerwood,    1    Lambert.  I 

2—i'A  X  10  D.C.  D.D.  Lambert  with  I 

Boiler.  i 

■1 — 754    X    10    D.C,    3-Drum    Mundy  | 

with   Boiler.  | 

40 — Double   Drum   Steam   Hoists  with  | 

Boiler   or    without,   all    sizes.  | 

6 — Double  Drum  Hoists  with  4-cylin-  | 

der    Le    Roi    Gasoline    Motor.  | 

12 — Separate   Swinging  Engines.  | 

Equipment  Corp.  of  America  | 

Chicago,   1455  Lumber  Exchange  = 

Pittsburgh.   855   Empire   Bldg.  | 

Philadelphia,   655  Land  Title  Bldg.  [ 


PIPE 


ALBERT  &  DAVIDSON  Corp. 

FOR  SALE   Of  or 

Second-Hand      w^  I    W^  m^ 


an 


dNEW 


Large  Stock  ^ 

All  Sizes 

Threaded  and 

with  Couplings 

Also  Cut  to  Sketch 


256-264    Oakland   Street,   Brooklyn,    N.   Y. 


Second-Hanil  and  New  I 

PIPE  I 

?i  to  18  inch  with  threads   and  | 

couplings.  I 

Guaranteed  for  service.  i 

Pipe  up  to  18-in  cut  to  sketch.   | 

Pipe  &  Contractors  Supply  Co.  | 

3  Dover  Street,   New  York  City        | 


0.  D.  WROUGHT  PIPE,  Plain  Ends 


Large  quantity    new  pipe   purchased   f 

1300-ft.,  24-ln.,  CD.,    %-in.  wall. 
140(Pf«.,  aiin.,  O.D.,    %in.  wan. 
3700  «t..   I8in.,  CD..  S/lBln.  wal'. 
lOUO'It..  l.i-ln.,  CD.,  5/16-in.  wall. 
400  ft.,  lOin.,  CD..    'A  in.    wall. 
1400-ft.,     Oln.,  Extra  Heavy. 
AlTO   .10.000-ft..    New    National    Ttilx-   Co. 
Bin.   pipe,   lull   weight,   with  coulilincs  and 
protectors. 


war   work    but    has   never   been    used. 

Quantity  spiral  galvanized  pipe,  sizes  12 
in  .  18  in.  and  20  In.  Also  have  300.000 
It.  black  and  ?alv.inlzed  relhreadetl  wrought 
pipe,  with  threads  and  couplings  from  1  In. 
to  12  in.  All  .-ibove  offered  considerably 
below  prewenl  market  prices.  State  quan- 
tities and  we  will  QU»>le  for  prompt  de- 
liveries, car**  here.     Kor  price*  apply 


Marine  Metal  &  Supply  Co.,  167  South  St.,  New  York  City 


it  I   iTi  r  1        ,.^1^ 


PIPE 


I  Wrought  Iron  and  Steel  t^ipt 

I  >'ew   ,111.1   ►.  ■.•II-..J  Tl.ii.l. 

i  REPUBLIC    PIPE    AND    IRON    CORP. 

I  1185    Flushing   Ave.    lirooklj-n,    N.    Y. 


Large  Stochi 


and    5e 
Orliv, 


ond  Hand. 


SECOND-HAND    PIPE 


L.  &  D.  Mclal  &  Supply  Co.,  Inc. 
1098  Flushlnn  Avenue,  Brooklyn,  N.  Y. 


16  INCH  PIPE 

About    10110  ft.    prarlifaljy  new. 

Van   Slonc   Manors, 
o  larre  sloeU   nil   cilirr  sijes. 


GREENPOINT   IRON    A    PIPI 

For 
Pipe  Buyers 


NEW  AND  SECOND  HAND 


PIPE 


Large  complete  stock. 

All  sizes. 

Immediate  shipment. 

Lowest  prcvailinf;  prices. 

Illinois  Pipe  &  Mfg.  Co. 

.11110  So.   Lawndale   Ave..  Chicago.    III. 


HT  IRON  ANDJTttL  PIPE    j 


I     In       Al-.i   .  u(   to  fkelch 

1    DAVIDSON  PIPE  &  IRON  CORP. 


n    I 


^ 


436-40    Kent    Av*.,    Brooklyn.    N.    Y. 


PIPE  s^r-^ 


thr, 


ids  and  eniiplines;  also  out  to 


I  Wllb  n 

I  sketch. 

I  VVStV  h    KENHALL 

I  Prrry  A  Fnunlry  Sis..  Newark,  N.  J. 


Engineering  News-Record's  PIPE  PAGE 


For 
Pipe  Sellcr.s 
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Count  the  Cars! 


There  are  26 — hitched  on  to  a  4-ton  American  Gasoline 
Locomotive.  Now — count  tlie  cost.  The  cost  of  hauling 
with  this  model  (4  tons)  can  be  cut  down  to  from  2  to  6 
cents  a  ton  mile.  How  does  this  compare  with  your 
present  hauling  cost?  Figure  it  out — remember  that  the 
American  Gasoline  Locomotive  requires  no  auxiliary 
equipment — nothing  but  rails  and  gasoline!  We  make  3 
models — 3^2,  4  and   7  tons.     Catalog  on  request.     Write. 


iiiiiiiiiiiiniiiiirmtiiiitniiiiimiiiiiiniiiimiiitiiiiiiininiiHMg 


Specialists 

in  the 

DESIGN  AND  MANUFACTURE 

of 

Standard  —Insulated 
Compromise  Rail  Joints 

THE  RAIL  JOINT  COMPANY 

61    Broadway,  New  York  City 


f 


ri[MfMimitiiimmitiiiiiiitfiifiitiiitiiiniiniiii 


iniiiiiiiiiiiiiiiiitiiittiiitiiiimiis 
iiMiiii(iitiiiiitiitiiiiiimiiiiiiiiiiiiiitiiiiiiiiiii'.£ 


EASTON  CARS 


TRACK 


SWITCHES 


Branch  Offices:  »\v  York  and  Chicago 


Heavy  Rocker  Dump  Car 

48    Cliurch    St..    Now   York;    Easton,    Pa.;    Pillsbuigh;    Norfolk; 

Blrmincliam;    Savannah;    St.   Louis;   Los   Aiigeks,    Cal. ;    Salt   Lake  City.    Utah. 


niiifinniiuiiiiMiiMiiMiimiriiimiiiiiiiiiiiimiitiiiiiiiiimiiiiiiir 
^luiiiiiiuiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiniitiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiii 


iiiiiriitiiin 
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MINSTER 

Gasoline 

Industrial 

Locomotives 

For 

Service 

and 
Lasting 
Economy- 
There  is  great  satisfaction  in  good  equipment. 
Experience,    the    Best    of    Material,    Careful    Workmanship, 
and  Rigid  Inspection  warrant  your  confidence  in  our  Equip- 
ment. 

The  Industrial  Equipment  Co. 


New  Model  "P" 


210-216  Ohi 

=  Eastern  a.nd  Export  Departnici 

,^  1   Madison  Avt 

fitllinilUIIIIIIIIIIIIIIIIIlllllllliilllllMlllllllll!! 


t:  The  ircTliert  Crapster  Co..  Inc. 


All  sizes  and  types  of  light  steam 

LOCOMOTIVES 

ROD  AND  GEAR-DRIVE 
Davenport  Locomotive  Works 

Davenport,   Iowa 

;' "I" '" """" I """"» iiNiiiiiiiiiiii iimmuiimmjmiiiimiiimimiiMiiiiimimriiiiii      snimimiimiimiiii iiiiiiiiiiiiiiimiMiTmrimiiiiiiiimiimMiiniiiiriiiiiiiiiiiiiinmiiiiiiiiiinniiiiimiiiinmMimmiimniiniire 

'  PLYMOUTH  I 

Gasoline  Locomotives  f 

For    all    Industrial    Haulage  | 
Ask   for  Bulletins  | 

THE  FATE-KOOT-HEATH  CO.  i 

i'l.vmoulh.   Ohio,   I .  S.  A.  = 

ittiiitiimiiiiiiuiliiiitiitininiitjiiiiumiiiiilillillllllliliiiiinuiiiilllililuuiiiuuiuililiuilis 


iiiiiiiiiiiitiiiiiiiiitiitiiiitiitrtitiiiitiiiiiMiiiiiiiiiriiiiiitiiNiiiiiitiiiiiiimiiiiiiiiiiiiiiiiintiiiiiiiiiiiiif^ 


Manufacturers  ^^■^^ilvMi^^  of  Locomotives 

Gasoline-Storage  Battery-Trolley-Combinatioa 

Geo.  D.  Whitcomb  Company 

Rochelle 


See  our  ad.  in  the 


of  each  month 
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Don't  Get  Mad!    Reform! 

We   are  just  laughing  at  you   and  trying  to   save  your   bacon  for  you. 

We  used  to  write  those  violet  water,  turtle  dove  kind  of  advertisements. 

But  neither  you  nor  anyone  else  ever  read  them  any  more  than  you 
now  read  the  hundreds  of  other  such  gentle  advertisements  in  this  paper. 

Say.  why  did  you  turn  to  this  card  to  read  "Ridgway's  Sass  an' 
Impudence?" 

Did  we   ever  tell   you  this: — 

Mr.  Bullard  who  owned  the  Bullard  Machine  Tool  Co.  of  Bridgeport, 
Conn.,  used  to  get  indignant  at  our  weekly  preachment. 

"Rot,  arrant  rot,"  he  would  cry,  "disgrace  to  the  pages  of  a  dignified 
trade  paper.     The  fellow's  a  fool." 

But  he   read   the  "Rot"   every  week   just  the  same. 

Then  in  course  of  time  BvillarJ  would  build  a  new  factory.  That's  it 
you  see  from  the  cars  as  you   pass  through  Bridgeport. 

One  day  we  got  a  letter  saying  if  we  had  a  representative  in  New 
England  the  Bullard   Co.  would   be   glad  to   have   him    call. 

Old  Hook  'er  put  on  a  biled  shirt,  grabbed  his  blue  prints  and  pulled 
for  Bridgeport. 

"Well,  you're  not  the  kind  of  a  man  I  expected  to  see."  said  Mr. 
Bullard. 

And  right  then  and  there  in  that  interview  Mr.  Bullard  like  all  the 
others  who  meet  us  personally  became  one  of  our  best  friends  until  he 
went  home. 

Oh   yes,   we    equipped    the 
splendid   big  plant  today  will 


factory    and    his    sons    who    own    the 
to  vuu,   if  vou   ask  them 


"HOOK  'ER  TO  THE  BILER' 


CRAIGE  RIDGWAY  &.  SON  CO.,  Coatesville,   Pa. 

ELEVATOR  MAKERS  TO  FOLKS  WHO   KNOW 


Direct  Acting 

Over  3000 
in  Daily  Use 


Double  Gearec. 


aniiimtiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiitiiiiiiHuiiiiiiiiiiuiiiiiiiiiniiuiiiiiiiiiiuuiiiinniiiiiiiiiiiniiiiiiiiiiiiiiiiiiniiiiiiiiDiiMiiiiiiiiniiii;     S!''>i'<ii't>it'>iiiiiiiitiiiiiiitiiiiiHiiiiiiiiinii(iiiiiiiitiiiiiiiiiiiiiM(iiiiMi(iiiniiiiiiiiiiniiuMniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiilMitiiiiiiiiu! 


Takes  1200  people 
to  publish  them 

APASTI'^POl  andshcais, 
wielded  b\'  a  couple  of 
editors  and  an  office  boy? 
No,  the  McGraw-Hill  papers 
aren't  published  on  il  ,-it 
basis. 

It  takes  1200  men  and  women 
to  edit  and  publish  these  thirteen 
journals.  That  is  one  rca-^on 
wliy  each  is  dominant  in  i'> 
peculiar  sphere  of  civil,  miiiini:, 
chemical,  mechanical  or  elec- 
trical cnginecrii.v,'. 


THE  13  MCGRAW-HILL 
PUDLIG\TIONS  • 


McGraw-Hill    Co.,    Inc.,    Nev 

Inl«n1«rU  Int^mtrlonil 

Ol«n>lral  *  M'tiHurflral  Entlnorllif 

nictrtm  B<ntw  A  Induiirlal  bwlntn 


I  TtaritlnxUIMI 

r-4 


446  LOADS  mI'^w. 

Work 

(  iil.ic  y.-ir.l  loads,  tool  Il.n/1,  750  frrt.  All  in  one  fnorninR. 
This  is  ihc  record  of  F.  L.  Bunduraiit.  Road  Contractor, 
Kirksville,  Mo.,  on  Stale  road  work.     Mr.  Bnndurant  owns 

llurr  tr.iiii.   of  '■«elf-lo.n.|cr»." 


i^KEB 


Koad  contractor!)  and  rnad  offi- 
cials should  learn  of  the  splen- 
did results  and  low  operating 
costs  of  Baker  Mancys. 

SrnJ  for  Catalog  No.  96 

The  Baker  Mfg.  Co. 

.567    .Stanford    Are., 
Springfivld,    III. 
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For  Any  Type  of  Truck 


proportions  and 
loads  any  truck 


Holds  8  5  tons  of  stone  and  gravel.  Under  one- 
man  control,  perfectly  and  rapidly  proportions 
and  loads  material  for  any  batch — into  any 
type  of  truck  body  (single  batch,  dual  or  2-3-4-5 
compartment).  The  .'\ggreMeter  is  all  steel. 
Can  be  erected  in  one  Jay  using  load-crane  and 
4  men. 

Will  last  for  years — not  built  for  just  one  or  two 
jobs.  Enables  contractor  so  to  speed  up  trucks 
that  fewer  trucks  do  the  same  work  and  he  gets 
about  10%  more  yardage  finished  road.  Write 
us.  Let  us  point  out  in  detail  why  you  cannot 
afford  NOT  to  use  the  AggreMeter. 

This  plant  proportioned  and  loaded  into  trucks 
24  Batches  in  11  min. — 36  tons  aggregate — 
enough  to  keep  a  21  E  Paver  going  42  minutes. 


Erie  Steel 

Construction  Co. 

Erie,  Pa.,  U.  S.  A. 


\ 


!OAD0MElER 

'THE  LOADOMETER  is  a  portable  weighing  instri 
■*  ment,  designed  primarily  for  use  by  state  and  couni 
officials  for  conveniently  weighing  trucks  that  are  su 
pected  of  overload. 


\ 


nts  repay  their  original  cost   in  a  short 
;   means  of  savmg  thousands  of  dollars 


being  used  in  the  majority  of  the 


Descri^inre  booklet  on  xtnueu 
Manufactured  by 

rrffE  BLACKS  DECK£R  MFG.CO. 

Towson  Heights.  Ballimoie.  Md.,  U.S..\. 


iiKiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiitii 

I       Reliance 

I  Road  Building 

I  and 

I  Quarry 

I  Equipment 

I  Have      established      .i 

=  reputation  for  continu 

I  ons      SERVICE      ani 

I  satisfaction. 

1  We    manufacture   a   complete    line    including    Crushers,   Ele-     |     | 

1  vntnrs.      Screens,      Bins,      Sweepers,      Car-Vnloaders,      etc.     =     i 

I  Write    for    Catalogue.                                                                                     |     I 

UNIVERSAL  ROAD  MACHINERY  CO. 

i  Kingston,  N.  Y. 

I      m  Milk  St.,  Boston,  jMass.      >        114  Liberty  St.,  New  York,  N. 
I  "RELIANCE"   LABOR   SAVING   MACHINERY 

riilllllllllltllllllllllllllllllllllllllllllllllllllllllll 
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erAMAAAy 
HOIST  6  fcOOY  COMPANY  l^c .  ly 
1>UIIUI  R 


15  West  44th  St. 
New  York  City 


oists       and       Dump 
Bodys    complete 
ready  to  mount 

and    1  '  ,-ton    cap.,    35 
ft.     List $290 


2    and    2\ 

cu.  ft.    List $325 

,F.O.B.  Factory 
Immediate  Shipment 


Hydraulic  Hoists  and  Steel  Bodies 

Wood-Detroit    equipment    in    use    exceeds    all    other    makes 
combined.    Installed  on  any  chassis.    See  page  advertisement 

in  June  22nd    issue. 

Wood  Hydraulic  Hoist  &  Body  Co. 

4196  Bellevue  Avenue,  Detroit.   Mich. 


Miiiiii'iiiiiiiiiiDiiriiitirii 
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If  ever  you  see  a  Watson  stalled  on  the  dump  go  to  an 
Oculist.     Yer  eyesight  ainH  right!"        n  •    ^  /y 


SIXTEEN  inch  clearance  "ith  the  bottom  down  I      That's  another 
reason  I'm  so  darn  strong  for  the  Watson  Wagon. 

Some  dump  wagon  makers  kick  up  a  lot  o'  dust  about  havin'  arched 
axles.     Don't  be  deceived.     It's  navvthing  but  a  smoke  screen. 

Their  wagons  has  got  sucii  goldarn  little  clearance  they  have  to  make 
the  a.xles  arched.     If  they  didn't  they'd  never  get  away  from  a  lo.-id  I 

But  don'  ever  let  anyone  tell  you  an  arched  axle's  strong  as  a  straight 
one.    An  ol'  hoss  could  tell  you  bctter'n  that. 

Watsons  have  got  straight  axles  straight  as  a  die.  They're  tiic 
strongest  axles  made.  And  Watsons  have  got  a  big  16  inch  clearance 
even  with  the  bottoms  down.  Don't  need  no  hump  backed  axle  to 
let  'em  make  a  getaway. 

If  ever  you  sec  a  Watson  stalled  nn  the  dump  go  to  the  oculist.  Ycr 
eyesight  ain't  right. 


WATSON 


DEPENDABLE 
DUMP  WAGONS 

Watson  Products  Corporation,  Canastota,  N.  Y. 


Juni 


IT  IS  reasonable  to  expect  that  repairs  will  be  necessary  on  any  road  that  is  in  constant  use  for 
seven  yesrs. 
The  road  illustrated  above  was  built  of 

STANOLIND  PAVING  ASPHALT  "C" 

(Penetration  Method) 

during  1915,  it  has  been  in  constant  use  ever  since — but  not  one  cent  has  been  required  for  re- 
pairs.   Consider  that  when  you  are  thinking  about  a  new  road. 

Send  for  our  booklet  Stanolind  Paving  Asphalt.    It  tells  all  about  the  proper  construction 
of  asphalt  roadways. 

STANDARD  OIL  COMPANY 

(INDIANA) 


910  SO.  MICHIGAN  AVE. 


CHICAGO,  ILL. 


!inil!1!ll1!inill!ni!!!!llllllll!!!!!!l!!!!!!!ini!llllllllllllll!llllll!nnilin!llll!!!!lllllllllin!!n^ 
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I    THE  HONHORST    j 

I   Tar  and  Asphalt 
i  Heaters 


iiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiimririiirMinM!: 


REDUCE  YOUR  OPERATING  COSTS  I 


through  the  use  of 


ACME 
EQUIPMENT 

Four-cylinder  Motor 
Road    Rollers 


I  Portable    and    Stationary    Crushing    Plants  I 

I  Gravel  Screeners — Graders  | 

B  Power  Scarifiers  I 

i  3 

I   ACME  ROAD  MACHINERY  COMPANY   | 

I  Factory:  Frankfort,  N.  Y.  | 

I  Warehouse  Distributors  in  all  principal  cities.  | 

?iuiiniiiiiiiritiiititiiiiiiiiiiiriiiiiiiiiiiiiitttiiiiiiiiiiiriiniiiiiitiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiitii[TiiiiiiifiiMiiiiiiriiitiiitiiiiiiiiiiHniiiiii 
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Write  for 
Description 


TAR  WAGON 


Prices  and 
Pamphlet 


QUALITY  ROLLERS 

"BufFalo-Pitts"  and  "Kelly-Springfield" 


This  heating  kettle,  called  a  Tar  Wagon  or  Four-Wheel 
Kettle,  meets  the  demand  for  a  high  grade  portable  kettle 
of  large  capacity,  for  transporting,  melting,  heating,  boil- 
ing down  or  reducing  any  kind  of  oil,  tar,  pitch,  asphalt, 
joint-filler,  roofing  composition,  bituminizing  material,  or 
patented  paving  filler. 

The  Kettle  is  semi-cylindrical,  aiid  made  of  H  in.  boiler  steel 
throughout  strongly  braced  with  heavy  angle  iron.  The  firebox 
will  burn  any  kind  of  fuel.  Running-  gear.  a-\les  and  wheels 
are  the -very  best  made,  no  expense  being  spared  in  perfecting 
'  them. 

350,  330.    500.   700,  900  Gallon   Capacities 

THE  JOS.  HONHORST  CO. 

1020  W.  Sixth  St.,  Cincinnati,  Ohio 


In  all  types  and  sizes, 
steam  and  motor. 
Buffalo  -  Springfield 
Pressure  Cylinder 
Scarifiers  can  he  built 
on  new  rollers  or  at- 
tached in  the  field  to 
rollers  already  in 
service. 

Inquiries  Im'ited. 


The  Buffalo-Springfield  Roller  Co. 


Springfield,  Ohio 


niiiimiiiiiiiliiiiimiiiiimimiiiMiiinim mimiimiKiiiiiiiiiiiiiiiiiiii 
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PARKS  t  PRIVATE  ESTATES 


Just  a  few  of  the  beautiful  clubs, 
parks  and  pri\  ate  estates  of  America 
whose  roads  have  been  kept  and 
maintained  in  ideal  condition  with 
TEXACO  Asphalts  and  Road  Oils : 

The  National  Golf  Links,  Shenne- 
cock  Hills,  Long  Island,  N.  Y. 

J.  N.  Hill  Estate,  Long  Island,  N.  Y. 

A.  B.  Dick  Estate,  Lake  Forest,  III. 

New  York  State  Park  Reser\ation, 
Niagara  Falls,  N.  Y. 

Forest  Park,  St.  Louis,  Mo. 

Geo.  A.  McKinlock  Estate,  Lake 
Forest,  III. 

Artemus  Ward  Estate,  Long  Island, 

N.  Y. 

The  major  portion  of  the  90-milc 
park  drive  and  boulevard  system 
of  Kansas  City,  Mo.,  is  Texaco 
paved. 

Grove  Park  Section,  Asheville,  N.  C. 

TEXACO  Asphalts  and  Road  Oils 
make  ideal  roads  for  private  estates. 

U'ritc  for  literature! 

TEXACO  ASPHALT 


THE  TEXAS  COMPANY 

Atphalt  SaleM  Drparimrnt 

1 7  Battery  Place,  New  York  City 


Uoiidton 
Uallu 
MUiiiMtnlli 
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For  fast  work — the 

MACON 
CONCRETE  ROLLER 


I  "T"Y  THEN  you  finish  concrete  roads  or  streets  | 

I  \^/  you     want,     fast,     perfect     work     by     the  | 

I  T   T     simplest,     and     most     economical     method.  | 

I  With  the  "Macon  Concrete   Roller"   finishing  can  | 

I  be  started  the  moment  the  wet  mass  is  delivered  to  | 

I  the  road  bed,  and  continued  until  the  concrete  has  | 

I  reached  its  maximum  density,  only  obtained  by  the  | 

I  roller  process.  | 

I  Perfect  concrete  by  the  elimination  of  excess  water.  | 

I  Leased    only   by   patentees    and    bearing   our    serial  | 

I  license  number.       Patent   No.    1,302,275,   validated  | 

I  March  2,    1921,  Case  No.    141    Northern   District  | 

I  of  Georgia.      Decision  affirmed.  Case  No.  274  Fed.  | 

I  341,  United  States  District  Court  of  Appeals,  Ne\v  | 

I  Orleans,  La.,  February  24,  1922.  | 

I  Moderate  rental  terms.      Write  for  details.  | 

Macon  Concrete  Roller  Co.  | 

I  Macon,   Ga.  | 

=  Patentees  = 

iiiiiiiiimininiiiiiiiiiiniiiriiiriiiiiiiiiiniiirr iiiiiiiiiiiiniii iiiiiiiiiiriiiiiiiiiiiiiiii i iiiiiiiiiiii ii iiiiiiiiin 
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The 
Q  J  Strongest 
Road  RaU 


Note  the  Features 

of  its  Constructioi? 


A   Numerous  auxiliary  stake-holes. 

B  18-inch,  mushroom-head  stakes,  %-inch 
diameter. 

C  Instant-gripping  stake-wedge,  fastened 
to  box. 

D  Heavy  stake-box,  riveted  to  flanges  of 
rail. 

E  Web  lapped,  electrically  welded,  solidly 
riveted. 

F  5%-inch  base  flange — over  200  sq.  in. 
greater  bearing  surface  per  rail. 

G  Stake-box  riveted  to  face  flange  and  base 
flange,  adding  strength  and  rigidity. 

H  Extraflangeof continuous  web;  1 1-guage 
steel — which  gives  tubular  streng^  to 
rail,  and  unyielding  support  under  bat- 
tering of  finisher  and  sub-grader. 

METAL  FORMS  CORPORATION 

1445  Booth  Street  Milwaukee.  Wis. 


f 


SendforfitU 

Descriptive 

Literature 


iiiiiiuiililiilliiiiiiiiiiiitiHiiiiiiniitiiiiiiiiiin 


sphalt 
Products 


Standard  Asphalt  Binder  A  for  surface  treattneat. 
Standard  Asphalt  Binder  B  for  penetration  work. 
Standard  Asphalt  Binder  C  for  the  mixing  method. 
Standard  Refined  Mexican  Asphalt  for  sheet  asphalt 

paving. 
Standard   Asphalt    Joint   Fillers   for   brick  or  block 

pavements. 
Standard  Paving  Flux,  Standard  Bridge  Asphalt  and 

Preserving  Oils. 

STANDARD  OIL  CO.  OF  NEWYORK 

26  Broadway 


Specifications  and  all 
other  particulars  fur- 
nished on  request. 


STEEL   PAVING 


Protect  the  Edges  of 
Streets,  Roads,  Curbs, 
Street  Railways,  etc. 
Illustrated     and     de-{^^ 
scriptive   booklets  on'-='^ 
request.  X^ 

W.  S.  Godwin  Co.,  14  E.  Lexington  St.,  Baltimore,  Md 
iiiiiiiniiitiiiiiiiiiiiiitmiiMiiiiiiiiiiiiiiiiiiiiiiiiii 


Sizes   and 

Shafies   adaptable 

to  all  types  of  paving. 


iiiiitiirmiiiitliHllMlliiliiiiiiiiiiiililll^ 


S\ii 


jL..}feriONALSTEEL  FabRIC 


REINFORCEMENT   FOR   CONCRETE 


iiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiiiiiiiiiiiDiiiiiiiitiiiniciiiiiittiiiiii 


FREE 


iitiiiiiiiiiiiiitiiiiiiiiiiiifiiiiiii.iiiiiiiiiiitiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiDiiiiimiiiiiiiMiiiiDuaB 

Information,  Specifications  and  Literature.  1 

Expert  Engineering  Advice  about  S 


GRANITE 


I  FOR  PAVING  AND  CURBING  | 

I    The  Granite  Paving  Block  Mfgrs.  Assoc,  of  the  U.S.  Inc.    I 

I  31  State  Strei-t,  BO.STON.  MASS.  | 

i  Representing  The   World's  Greatest  Granite  Quarries  | 

7)tiiliiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuiiitiiitiiiiiiiiiiiiiiiiiiiillililiiiiiiiiiiiiiiiii)iiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiimtiiiiiiiMiii)iriiitilimn 

iiiiiiiniiitiiiiiiiiiiimthiiiiiiiiiiiiiiuMiiiiiiiiiiiiiiiiitiiiiiiithmiiimtllllltl. 

LITTLEFORD  i 

■•■■  TAR  AND  ASPHALT  HEATERS  « 

FOR  CONTRACTORS  and  MUNICIPALITIES     1 

CATALOG  ON  REQUEST  I 

LITTLEFORD    BROS. 


I  The 


"Ge 


415  E.  PEARL  ST. 


CINCINNATI,  0. 


^UimjjiiiiilJJllllllimiJIliuilllJUluilllluiuilllIHIiniluuuiuimijniiliuiiliiiiilllllllillimiuiii iimiimiiijiuiiiimiiiiuiuimiiio 
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iinriiiiiiiiiiiitMiJiii 


24  feet  of 

"ACME  (MESTABLE) 

Corrugated'^    Cu  lverts 

A  full  circle  corrugated  culvert  24 
feet  long  requires  several  men  to 
handle  it. 

A  24-foot  "ACME"  (Nestable) 
Corrugated  Culvert  as  shown  above 
can  be  handled  by  one  man.  Which 
do  you  think  would  decrease  your 
maintenance  costs  the  most? 

Write  for  Booklet  24-Af 


Standard  Since  1885 


Vitrified  Salt  Glaied 
SEWER  PIPE] 

W.S.DickeyClayMfcCO. 
Kansas  City,  Mo.  /// 


<^^ 


SSSf^ 


'Consistent  JJnfailingService. 


a 


IDEAL" 


Sewer  Joint  Compound 

i  FOR   WATER-TIGHT   .'.KWERS 

I  The  Waring-Underwood  Co..  Fernwood,  Pa. 


1 

— 1 

NEWPORT  CULVERTS          | 

1     of 
1      an, 
i     anO 

Op-inino    Op^n    Il'irlh    Iron.    «ilh    -. 
»<.n>r'iii>    roaii,,?    of    gr«-ilrr 
«iiiitn.iti!illne  our  claim*   (or   - 

-    -  'mixvir"   of   CopPfT 

r^itme    n^w    frl»iKl» 

>i'nr<h   and  darabllltjr. 

L 

THE  NEWPORT  CVW 

641    We.t   Tenth   Si 

1  RT  CO.,  INC. 

-  port.  Ky. 

ground  the  Circle 
with  lODfC  JOINT 


No.  5:  South: 


A  GREAT  deal  of  Lock 
Joint  Pipe  has  been 
used  by  the  cities  of  Dallas, 
Fort  Worth,  Houston,  Port 
Arthur,  Tex.;  Monroe  and 
Baton  Rouge,  La. 
Some  of  these  lines  are 
sewers,  some  pressure  lines, 
all  of  them  giving  perfect 
satisfaction. 

Lock  JointjPipe  Co. 

Pressure,  Sewer,  CuUcrt  and  Subaqueous  Pipe 

Ampere,  N.  J. 

lOQC  JOINT 

Reinforced 

Concrete  Pipe 
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If  there  ever  has  been  a  doubt 

in  your  mind  about  the  successful  use  of  Concrete  Pipe  for  sewers, 
drains  and  culverts  let  us  destroy  this  doubt  by  sending  you  data  on 

Independent  Reinforced  Concrete  Pipe 
For  "PERMANENCE" 


We  can  show  you  that  Concrete 
Pipe  as  manufactured  by  the 
Independent  Concretr  Pipe  Co. 

is  a  permanent  construction. 


We  can  show  you  that  from  the  Con- 
tractor's point  of  view  Concrete  Pipe 
can  be  laid  faster  and  easier  and  more 
safely  than  many  other  sewer  materials. 


Allow  us  the  pleasure  of  mailing  you  data 
on  Independent  Concrete  Pipe 

INDEPENDENT  CONCRETE  PIPE  COMPANY 

201   iNo.  West  St.,  Indianapolis,  Ind. 


umiiiiiiiiiiiiiJiiiiiiJiiiiimiiiiiiiiiiiiiiiMiiiiiiiiiiiifiiiiMiiiiiiiii 


I  7  Recisons  for  the  Superiority 
I  of 

WESTON'S 

Gasket  and  Form 
for  Tile  Pipe 


1.  Trench  can  be  partially  back- 
filled before  joints  are  made. 

2 .  Sewer    invert    maintained    no 
saggins. 
Joints    are     absolutely    root- 


proof. 

Ordinary     labor     can 

produce  perfect  results 


easily 


Sewers  can  be  laid  in  trenche:-" 

where  the  pipe  is  half  full  of 

water. 

The  water  tigrhtness  does  not 

depend    on    the    skill    of    the 

operator. 

Inspector  .can  tell  at  a  glance 

whether   or   not    the   joint   i^ 

properly   filled. 


Let     us    send    you    references    from     users, 
covering  the  past  two  years  of  Sewer  work 


I    L.  A.  WESTON 

I  Adams,  Mass, 


■iniimiimimiiiiiiiiiiiiii 
giiiiiiiiiiiiiiiiiiiiiiiiinii 


iiiiiiiiitiiitiiimitmmiiiiiiiiiiiiiiniiiiiiiiii 


HIGH  PRESSURE       | 

Reinforced  Concrete  Pipe  I 

built    where    it    is    to    be    laid,    with  1 

Local    Labor    and    Materials.        Sizes  i 

from  24  inch  up.    Unlimited  pressure.  = 

Your      own      specifications     complied  i 

with.     Sewer  pipe  also.  = 

Send   for   Literature  i 

United    Concrete   Pipe   Co.        I 

29  Broadway,  New   Vork  = 

iiMiiiiiimiiiimiiiiiiiiiiini 

iiiiiiiiiiiiiiiiiiiiii(iiiii)i<ii<& 


I  American  Engineering   and   Construction  Co.   I 

I  2816   North   Washtenaw   Ave.,   Chicago                      i 

I  Engineers  and  Contractors                                  | 

I  SEWERS  AND  SEWAGE-DISPOSAL  PLANTS,          I 

I  TUNNELS,  WATER  PLANTS,  ETC.                     I 

I  Government — Municipal — Railroads                           | 

"  iiiiiiiimiiiiiiitMiiiiiiiiiiiiiiiiitMriiiniilliililltii 

IMIIIIIIHIIIIIIIMllfHIIIIMIIIIIlKllllinC 


^_____  "The    only    dump    wagon    for    steamshovel 

1^^  I      ^s   "ork   is  the  Western."    This  is  the  verdict  of 


amshovel   men 


vhere.    Ask   them. 


I  I  WESTERN   WHEELED   SCRAPER   COMPANY  | 

I  I  Earth  and  Stone  Handling  Eauipment  I 

I  I  Anrora,   Illinois.  ,  I 

=  fiiiniiifiiriuilliriiinilllliliiininitiiiiiiiiiiillliiliiiiiiiiiiiiiriiiiiiiiiittiiitiiitiiiiiiiiiMitiiiitiitiiriiiiMiiitiiiliiMllllliriinilliniliJilulliii 


llllltlllUlllllllllllltlllMIMU^ 

Sli  Wf  SCOOP  CONVEYOR 


'iniiiiiiiiitiiiiiiiiiiiuiitimiiiiimiiiiimiiuiiiiiiuitimuiiuiuiiuiiiuiiintiiuiiiiiiuiimiKiiiimiiiiiiiii 


FOR  STORING.><>  RECLAIMING, 

LOADING   o^o    UNLOADING 

CARS.TRUCKS  »~o   WAGONS 

DOES    THE    WORK    Of 


PORTABLE  MACHINERY  CO..PASSAIC   N.J. 
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Poles 
Timbers 

Cross 
TUs 


AmCbeOd 

Creosoted 
wood  Products 


LOWRY  PROCESS 

The     Standard     of 
Creosotiny   Practice 

Our  eighteen  years  of  ex- 
perience qualify  us  to  con- 
sult with  you  on  ev^ery 
creosoting  need. 

Write  for  information  or  quo- 
tations. 


American  Creosotine  Co.,  Inc. 

LOUISVILLE.    KEXTnCKT 

Colonial  Creosoting  Co.,  Inc. 

BOGALUSA.   LOUISIANA 

Georgia  Creosoting  Co.,  Inc. 

BRUNSWICK,    GEORGIA 

PLANTS — Manville.  N.  J.;  Patcrson,  N.  J.:  Booic.  N.  Y. . 
Uvlnislot)  Minor,  N.  Y. ;  ToUdo,  Ohio;  Indianapolis.  Ind. ; 
BloomlnBton,  Ind.:  Russell,  Ky. ;  .Marlon.  111.;  Kansas  Cilv. 
.Mo.:  Sf,:ii;k-n.].J.  llo.  :  Hugo,  Ohla. ;  .<l,r.  itifri,  L.i,  :  Dt  \\:.\- 
!■-.    I.i.  .    KkMlii;!,    I.J.:    Brunswick.    Gj. :    .W ',    ILm-n.    f.mn 


ainnmiiiMiiiiiiniir 


CREOSOTING 

EPPINGER  &  RUSSELL  CO, 

Office:   165  Broadway,  New  York 

TREATING     PLANTS      .t     JACK.sONVILLE, 
FLA,,  and  LONG  ISLAND  CITY,  NEW  YORK. 


I  MANUFACTURING    PLANTS    In    FLORIDA.  1 

I  PRODUCTS,  Yellow  Pine  Lumber,  Timbers,  Ties,  | 

I  Piles,  Telegraph  Poles,  etc.,  also  Cypress.  I 

I  LARGE   STORAGE  YARDS   and   DOCKS,    free  I 

\  WHARVES              I 

f              WE  SOLICIT  YOUR  INQUIRIES  | 


MmmnuHuiMiHniiininmiiiiKiii  I II 

HiHnitHiiimiHHHiiiiitiiitiiiuiiiiiiiiiiiiiihiiiitmiiuinriiiNiii 


iiiiiirMiiiiiniimitnairr 

WE  CREOSOTE  raili -.dd  tits,  piles,  poles  awJ 
wood  p.iving  tilocks  in  any  quantity  at  our 
i  NEWARK,  N.  J.,  plant.    We  can  make  de- 

I  liveries  at  the  buyer's  convenience,  as  we  keep  a 
I  large  ?tock  of  untreated  nintcrial  on  hand.  Our 
I  prices  will  satisfy  you.  American  Creosoting  Com- 
I   pany,  17  Battery  Place,  New  York. 

TlWWWIIIIIIIIIIIIIIIIIlim— llllllll—IIIIWIIIIWIIIII—IIIIWnllllH"  • iniliniMIMINHMnilMIIMMNMMMMMIII 


I  American   Creosote  Works 

i  INC0RPOI:  vTn 

i  New  Orleans,  I.       ^" 

Lumb<»r.  Pn* 
/>>«?l    fK.ar.l   r, 
Plaoti  at  New  Orlnna,  I.a..  I  •.■!>'  >  •«..  antf  WlaaflcU.  Lb. 


Creaaoted  croaa  a 
ITivaip  fr**  wh» 
Capaciijr   ino  mil 


B) 
^   Poicfl  and  T\m. 


SmimiHi 


Untreated  Material  Years 

LUMBER: 

Chestnut 12 

White   Oak 8 

Elm 7 

-Ash S 

Maple 4 

Birch 4 

Poplar 4 

Cottonwood 4 

Tupelo    4 

Basswood 4 

White-heart  Beech..  4 

Red    Gum 4 

Sycamore 3 


The  estimates  here  pre- 
sented are  based  on  ex- 
perience and  actual  in- 
spection by  the  Forest 
Products      Laboratory. 


Untreated  Material          Years 

POSTS: 

Locust 25 

Osage  Orange 40 

Mulberry _...  20 

Catalpa 14 

Chestnut 10 

White    Oak 8 

Red    Oak _...  5 

Ash. _...  5 

Aspen „ 5 

Gum 3 

Untreated  Material          Tears 

TIES: 

Black  Locust 20 

White  Oak 8 

Chestnut 7 

White-heart   Beech..  4 

Birch 4 

Maple 4 

Red    Oak 4 

Gum 3 


Here  is  the  life  of 
Untreated  Wood 

— placed  subject  to  decay 


The  question  is — what  is  the  life  of  properly 
treated  tvoodi' 

Well— the  Clinton  Woolen  Mfg.  Co.,  of  Clin- 
ton, Michigan,  increased  the  life  of  timbers  on 
their  dye  house  from  five  years  to  ten,  with  a 
brush  treatment.  The  Consolidated  Coal  Co., 
Saginaw,  Michigan,  report  that  untreated  mine 
timbers  decayed  in  from  one  to  two  years. — 
while  treated  timbers  "never  showed  any  signs  of 
rot."  Messrs.  C.  Deutermann  &  Son,  White 
Plains,  N.  Y.,  made  sills  for  their  ice  house 
last  twenty  years  instead  of  the  usual  five.  In 
the  Bellevue  Mine  specimens  fourteen  years  old 
were  still  perfect  (average  life,  two  years). 
The  Northwest  Paper  Co.  of  Cloquet.  Minn., 
increased  the  life  of  ceiling  boards  from  one  and 
one-half  to  ten  years.  A  user  of  oak  posts  in- 
creased their  life  from  five  to  eighteen  years.  A 
user  of  spruce  wharf  planking  in  Rhode  Island, 
trom  one  to  ten  years.  The  Cleveland  Marine 
Ky..  (Ha.,)  made  barge  sheathing  last  nineteen 
years  in  tead  of  the  usual  two!  They  used  simple 
methods  of  application  and  chose  the  best  pre- 
servative— Protexol. 

Think  it  over.  Then  write  for  data  (based  on 
thirty-five  years'  experience)  recarding  methods 
of  treatment  and    Protexol   Wood   Preservatives. 


Protexol  Corporation 

SuccttMor  to    Carbolincum    Wood    Prctcrving    Co. 

35  Barclay  Si.,  New  York 

Workif   Kcnilworlh,   N.  J.  (f^!;^] 
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iiMiiniiiMiimiiiiiiiiiiiiiiiiiiiiiiiniiuiiiiiiiuiiiiiiiiiiirniiiiiiiiiiiiiiiiiiiniiiiiiMiiiiiiiiiimiuiiiimuiluc     mMiiniiriiiMiiNiiMiiMUMitMiiMitMirMriiiiiiiiiiimimiiiiiiiirriiiiiiiriiiiiiitiiiitiiiiiimiiiiiiitiirtiiiiiiiiiiiiiiiiiiiiiiiiiTiiiittiiii 


s  Bournonville 

I  Welding  and  Cutting 
=  Apparatus  and 

=  Supplies 


3       Specially    Designed 


i      Automatic  Weldii 
=  and  Cutting 


**Airco     Oxygen     and 

Acetylene    Service    Is 

Good  Se 


Airco    District    Offices  i 

and  Distributing  Stations  I 

An  Airco  Distributing  Station  is  located  | 

in  each  of  the  following  cities.    District  E 

Offices  are  located  in  cities  indicated  by  = 

a  star  (♦)•  = 


""jftt  /foil  Efficient  Timber  Handling  fhnUn  f  A.  BirU  " 

LAV^SON  &MA.C  MURRAY 
LUAVBER&TIAVBER 

HOBOKEN        ofncesniu«&Yards      NEV  JERSEY 


Albany.  N.  Y. 
♦-Vtlanta,  Ga. 

43  Houston  St. 
^Boston,  Mass. 
122  Mt,  Vernon 
Dorchester 
Baltimore.  Md. 
Bethlehem,  Pa. 
Briogeport.  Cooc 
Brooklyn.  N.  Y. 
Bronx.  N.  Y. 
♦Buffalo.  N.  Y. 


CoatesviUe.  Pa. 
Columbus.  O. 
Defiance,  O. 


79<)1  Hartwick  St. 
Duluth.  Minn. 
East  Chicago,  Ind. 


Park  Ave.  and 
Halleck  St. 

Erie.  Pa. 

Ft.  Wayne,  Ind. 


Hartford,  Con 
Indianapolis,  Ind 
-ersey  City,  N.  J. 


Kansas  City,  Mo. 
Lebanon,  Pa. 
*Los  Angeles.  Cal. 
4th  and  Main  Sts. 


Louisville.  Ky. 
Madison,  III. 
Milwaukee,  Wis. 
•Minneapolis.  Minn, 
.       327  25th  Ave..  S.  E. 
New  Haven,  Conn. 
•New  York,  N.  Y. 
(Metropolitan 

District) 
342  Madison  Ave. 
Jersey  City 
Brooklyn,  N.  Y. 
Bronx,  N,  Y. 
Norfolk,  Va. 
•Oklahoma  City. 
Okla. 

P.  O.  Box  13.<8 
Paterson,  N.  .1. 


I  S J. P 0(^(0)0 CO) feet  always  . 
I  in  stock  for  immediate  delivery  i 


Gen 


Pa. 


and 


Allegheny  Aves. 
•Pittsburgh,  Pa. 
2515  Liberty  Ave. 
Portland.  Ore. 
•Richmond,  Va. 
P.  O.  Box  1192 
San  Francisco.  Calif. 
•Seattle,  Wash. 
3623  E.  Marginal 
Way 
Sharon.  Pa. 
Springfield,  O. 
•St.  Louis,  Mo, 
115  Plum  St. 
Tacoma.  Wash. 
Terre  Haute,  Ind. 
Toledo,  O. 
Tulsa.  Okla. 
Warren,  O. 
West  Oulncy,  Mass. 
Youngstown,   O. 


tTiliiiriiiiiiitiiriiiini 

iillllllltlllUlllllIlll 


IIIIIMIIMIIKIIIMIIllllllltlliriKIIIMIIIIIIIIIIllimilllUllg 
MlllllltlllIIIIIIIIllllltlHllllllfl]llHlllIlini]llll[lllllUIIS 


Famous 


Insulator 
Preservative 

A.  G.  ROTHWELL 


30  Years 


Air  Reduction  Sales  Co. 

Mfr*  of  Airco  and  Air-a-D-B  products 

Controls  the  Manufacture  and  Sah  of 

National  Carbide 

Home  Office: 

342  Madison  Ave..  New  York,  N.  Y. 


Trade  Mark  Begistered 


Preserves  ANY  Metal  or  Masonry  from  corrosion  or  erosion  or  viood  against  dry 
rot  from  ANY  cause,  under  ANY  condition.  Its  success  has  been  so  perfect 
that  any  printed  statement  here  would  seem  exaggerated  and  almost  unbeliev- 
able. Let  us  send  you  actual  service  records  and  names  of  users.  MOGUL 
is  specified  by  the  U.   S.   Government. 

MOGUL  PRODUCTS  CORPORATION 


niiiiiiiiiiiiiimiiiiiiiiiiiiiiiiniiiiiniimmiiiiiiiiiiiiiiiiiiiiiriiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitniii 


mill iiiiiiiiiiiiiiiir.    :iiiiiiiiiiiiiiiiiiii 


5U  Cluirch  Street.  New  York  City.  V.  S.  A. 

MitiiiiiiitiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiMiiiuiniiiiiii; 


I    BUY  LUMBER 

I  MinusMiddlemen'sProfit 


Buy     Direct 

and   get 

Prompt 
Shipment 


i  We  manufacture  lumber  products  for 

I  every      purpose  —  forms,      guardrails, 

I  guardrail    posts,    timbers    for    tunnel 

I  work,  ties,  piling  20  to  40  feet.    Our 

I  stocks  are  large — our  prices  low — buy 

I  NOW   and   save  money   and   time. 
I  BUY  DIRECT  OP 

I  KREETAN  COMPANY,  Inc. 

I  Main   and   Sonimer   Streets,   North   Tonawanda,   New   York 

ffniiiniiiiiiiiiiriiiinuiiinnriiirMiiiiirtiiiiiniiiiiiitiriiiiiiirniniiiiiriiriiiiiiinirnriiiiiiiiiiiiiiriiiiMiiiiniMitiiitiiii 


geopine 

SLOCK 
FLOORS 


FLOORS  THAT  LAST! 

Creo-pine  Bloclv  Floors  outlast  the  olant 
ami  effect  maximum  floor  economy. 
Assure    freedom    from    floor    repair    or 
replaeement  costs. 
Southern   Wood  Preserving    Company, 

Atlanta,  Ga. 

Creo-pine    conduit,    cross    arms,    fence 

posts,  cross  ties,  timber  and  piling. 


tiiitiiitiiiriiiiiuiit; 


The  WyckofF  Pipe  &  Creosoting  Co.,  Inc. 

General    Creosoters — Established    1881. 

Creosoted  Wood  Block,  Conduit.  Cross-Arms.  Anchor  Blocks, 
Poles.  Cross-Ties.  Pihn?.  Wharf  Timbers.  Bridge  Timbers.  Lum- 
ber, etc..  Waier  Pipe.  Steam  Pipe  Casings.  Liquor  Logr. 

Main  Office:    17  East  42nd  Street.  New  York,  N.  Y, 

Factory :    Portsmouth,   Virginia 


'jiHinMiMittiiiiiiiiinitiiiiiiiiiiiiitiiiiiiiriiiiiiiiiirtiitiiiiiiiiiitiiiiinirtiiTiiiiiiiiiiiiiitiiiiiriiiriiiriiiiiiiiiiiiiuiiiiriiiiiiiMiii;ji 
^tiiirinrniiniirtirnriiiMiMiniiiiiniiiiMiMiiniMiitiiMiitiiiMiriiMiiniMininirtiiitiiMiiniininiiiniiniMirMiiniiiiimiiiiiimiMlum 


■iHi^Hil^ 


Cut  out  the  lost  motion  in 

nut 

By   using   a          ^*"^ 

FAVORITE 

turn in 

i^mrrmiiiiiiimiiniii 


CAR  BIC 


Powerful 


LIGHTS 


Po-table 


CARBIC  MANUFACTURING  CO. 

DULUTH        CHICAGO        NEW  YORK        BOSTON 


nerersiUe   Italchcl    Wrench 

De"     ot   leave  nut  until  seated  or  re- 
n      1      Cannot  slip. 

GREENE,  TWEED  &  CO..  109  Duanc  St     \        >    rk 

tiiiiiiitiiiiii)lltlllllllllllliiiiiiiiiniii)iirtiitiiniiilt(ltiltiiiiitiittiiitiutiii;<t 

itiiiiMiiiiliiitiiiMiiiiltliiiiiiiiiMiiriiiiiiiiimitiiiiiiiiiiliiiimilrilDlirillllll  I    I 

Only  reliable  products 

can  be  continuously 

advertised 
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STEEL  BARS 

FOR 

REINFORCING  CONCRETE 

WE  MANUFACTURE 

PLAIN,  TWISTED  AND  DEFORMED 

SQUARES— ALSO  PLAIN  AND 

DEFORMED  ROUNDS 

BARS  CUT  TO  EXACT  LENGTHS  WITHOUT  EXTRA  CHARGE 
BENDING  DONE  AS  REQUIRED 

IMMEDIATE  DELIVERIES  ASSURED— ALL  SIZES  CARRIED  IN  STOCK 

BUFFALO  STEEL  COMPANY 

TONAWANDA,  NEW  YORK 


^iirtiiriiiniiiiiiiininniintiui 


iiiiitiiitiritiiitiiiiiiriiiii 


WHY  WASTE? 

money,  time,  labor  and  material  on  temporary 
shores  which  can  only  he  used  on  one  or  two  jobs 
and  must  be  cut  or  spliced  as  the  case  may  be  for 
the  varying  heights.  Every  change  in  height  is 
costing  money  and  wasting  labor  and  material 
Hodges-Adjustable  Sfhores  eliminates  this  waste. 
Their  eight  years'  service  has  proved  their  econ- 
omy, durability  and  performance  to  be  unequaled. 

Complete  information  furnii/ied  on  requeit, 

HODGES-EDELMAN  CO. 

2610  Union  Central  Bldg.,  Cincinnati,  O- 

1 

"•HmnmilMIMrMHIMIIIIlllllllllllIIIIIIIKIIIIIinilllirtMIIHHHIIIIIIIir n I Kiir ilMIIMItltlli 

imiiinimimiiMiiiiiMiiiiiiiitiiiiiiiniitniiiimriiMinriintiifiitMii nii<iiitiriiiMii)iiiiinMiiitiiH< 

LACLEDE  STEEL  COMPANY 

St.  Louis.  Mo. 
CONCRETE  REINFORCING   BARS 


Hex  Coupling 
for  bolting 
forms  true  to 
line  and  for 
joinini*  round 
rods. 


THIS 
MARK 


M 


On  a  Casting 


t  h  I 


.ide     ol 


M.inon  certified  malleable  iron, 
ofterinff  irrcat  re**i;'lance  I  o 
Bhock.  havinr  hiKh  clastic  limit. 
resisting  oxidation,  weare  bet- 
ter, is  free  (rom  slag  holes, 
ehrinkag^  cracks,  etc.,  and  is 
not  subject  to  latiKiie  or  cryataJ- 
ization. 


I  Malleable    iron    castings    for    every    purpose. 

I        The  Marion  Malleable  Iron  Works 

I  Marion.   Indiana 

SNiitMiriinriiitiniiiiiiiiiiiimiiiiiminMiirMriKiiiiiMiiitMiKiiriiiitiiii inifiiir i 


Works  I 

Madlion.    Illlnoll 

Alton.  Illlnoll 

East  St.  Louia,  IIL 


\jt  Sails  Street       I 
ft   Scarritt   Bid*         | 


CONCRETE 
REINFORCE- 
MENT 


irXI'AKDEn  Metal  vrpil!.  Bar- — 
I-  ,(  Honk  let  ot  farts  for  every 
imeretr    Engineer — free. 

The  Consolidated 
Expanded  Metal  Co's 

BRADDOCK.    PA. 


TRUSCON  MfTAi  PUTTY 


SASH 


St  a  nda  rd  to  r 

all  Metal  Sash  Pounds   used 

THE  TRUSeON  LABORATORIES  -  DETROIT 


Over  15,000,000 
Pounds   used 
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UNIVERSAL  SAFETY  TREAD 


STEEL  OR  BRASS 
FILLED  WITH  LEAD 


A  non-slip,  nonremovable  lead  surface  presented  at  all 
stages  of  wear.  Effective  as  a  truly  "safety"  tread 
throughout  entire  depth.  Remember,  the  lead  at  all  times 
forms  the  principal  wearing  and  tread  surface.  The  steel 
(or  brass)   frame  simply  holds  the  lead  and  retards  rapid 


wear.  Can  be  used  wherever  a  real  safetj'  tread  is 
desired.  Made  in  sections  up  to  12  inches  wide  in  one 
piece. 

Write  for  latest  Catalog 

(^oncra-^a    <3ur-/c/cG  ' 


Anc^or-^  f^oncr-ete-  ^-^  Anchor 

UNIVERSAL  SAFETY  TREAD  CO.,  40  COURT  STREET,  BOSTON,  MASS. 


ajnillillliiiiiiiiiiiiiiiHii 


iiiiiiiiiimiiriiiiiiiiiiiiiiiniMiiiimiu 


f  MISSISSIPPI 

I  WIRE  GLASS  I 

I  For  protection  igainst  Fire  | 

I  and  Breakage  | 

I  Mississippi  Wire  Glass  Go.  | 

I  218  Fifth  Ave.,  | 

I  New  York  | 

I       Chicago  St.  Louis       | 

ailiiiriiiiiiiiiiiiifiriiiiiiiiiiiiiiiiMiiiiiiiiliiliiiiiiiiliiiiliiiMiiiiiriiiiiiiiiiiiiiiiiirijriiiiiiiiiiriiiMiiiiiiiiriiiiiiiiiiiMiiriiiiiJiiiiiMiiiiiiijr; 

iiiiiirliuitj 


R.OOFS 

TKe  FIRST  COST  is  the  LASr 


AMERICAN 

CEMENT  TILE 

MANUFACTURING  CO. 

PITTSBURGH.  PA. 


TllllirillllllltllllllllllMlllllirilllllllHIIHIIIIII 


uiiitiiimiiniiiiiiiiiiiiriiiiiiiiiiiimimiiiiiiiiiiiiiiiiiiiiiiiiiiinimiiiiiiiiiiiiiiiiiii 


itiiiiiiitiiMiiriiiiiiir 


iniiHiiitiiiMiiiiic 


*M  I  T  C  O" 


No  bolts.     No  rivets.    No 

bent   metal.      Every    joint 

locked    by    metal     spread 

in  dovetail.     No  clogging. 

Write  for  data.     See  half 

page   advertisements. 
Mitchell-Tappen  Co.,  15  John  St^»  N.  Y. 
1    maimers  of    "S.iV.C."    Standaiilizid   Metal    Cngv 


T 


nMiniiiiiiiiiiiiriiMiiitiiiitiiiMiii 


IIIIIIIIIIIIIIIIIIIIIIMI 


iiiiimiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiniimmiuMiiJiiiMiJiiiiiiiiiiiiuiiiiiiiiiiiiiJimiiii 


STEEL 

rOXSTKLTTION 

FUR    LIGHT     .... 

VENTILATION' 

IN    BUILDINGS 


ND 


SIDE  WALL  STEEL  SASH 

All  types  for  factory,  power  house  and  olTice  Con- 
tinuous steel  sash  for  monitors  and  sawtooth  con- 
Btruction  Operating  devices  for  all  types  of 
movable  sash  ajid  doors.  Steel  skylight  and 
ventilators,  steel  otTice  partitions,  hinged  steel 
toors.   sliding-  steel  doors. 

ALLISON  STEEL  PRODUCTS  CO. 

CHESTER,   PA. 


50-CMUR.CI 


STrXElET  •  lve>V  VORK 


"ANTI- 
PLUVIUS" 

Puttvless 
Skyfight 

Stops  excessive 
g- 1  a  s  s  breakatre. 
No  glass  comes  in 
contact  with  metal. 
Alwaj's  tight  and 
weather  proof. 
Built  with  a  sup- 
porting frame  of 
hot-rolled,  high 
carbon  structiii-al 
steel. 

No  maintenance 
expense. 

Write  us  today  for 
booklet  and  specifica- 
tion   sheet. 


Millions    of    square    feet 
types  of   buildings  in   all 


I  The  G.  DROUVE  CO.,  Bridgeport,  Conn. 


iiiirtiiitiii(iiiiiit))iiiii& 


TEGHNICAL  PAINTS 


I     for   every   purpose.     Bridge   Faints    and    Metal    Preservative  | 

I    Paints  of   all  kinds.     Fume  Resisting,  Acid  Resisting,   Heat  | 

I    Resisting,  Mill  White,  Concrete  Paints,  etc.  | 

I             CHEESMAN-ELLIOT  CO.,  Inc.,  Paint  Makers  I 

=                                                       Established    1S76  | 

I                                      23  Flatbush  .\ve.,  Brooklj-n,  >'.  Y.  | 

i                                 Works:  WilUamsport.  Pa.,  and  Brooklyn.  i 

^iiiiiitiiittiiiiiiiiiitiiriiiniiriirtiiKiiiiiiiiiitiiiiiiiiiiiiiiiiiiMiiiiiiiMiiMiiriitiiniiniifirtiiHiiMiKii niiiiitiirniitiiMiitiiiiiiiiiiiiiiii; 

3lllllttriiiriiilliiiMiiiiiiiinilniiitllliilllillllllllllilllllllilllliiliililMi 


5P 


ROBERTSON  PROCESS  METAL 

A  Rust  and  Corrosion-Proof 
Building  Material  for 

Permanent  Roofs,  Siding  and  Trim 

Write  for  Sample 

H.H.Robertson  Co., Pittsburgh,  Pa. 


^miiiiiiirmiiiiiiiniiMiiiimiiiiiiMimitiiiMiitiiMiiiiiiiMiiiiiiiiiimiitiiiiiiiiiiiimiiiMiiiiHiii 

I  FERALUN  ^S'" 

I  Stair  Treads                   Door  Saddles 

1  Floor  Plates               Manhole  Covers 

I  Etc.,  Etc 

I  American    Abrasive    Metals    Co. 

i  New  York.  N.  Y.,  48  Church  Street 


tilirilllllllirilirHlllllllMlllllliiimillillltillillllllMilllllllinilllliHii) iiiitiiniiniiiiiiiiiiiiiiiiniiiiMiti 

^iiiiiiiiiLiiiiiijiiijimiimiiiiiiiiiiiiiiiiiii iiiiijiiiiiiiiiimiiiLiiiiiiiiiiiiiiMiiiimiiiiiiiJiiiiiii iiiiiiiiiiiiiiiimiiiiiMimiiiniiiiw 


I  GRATING  PRODUCTS 

=     100%  Efficient  (for  traction)       78<'c  Open  (to 
=      100%  Steel  (for  strength)  22  <~(.  Surf  ace  c 

1  Two  work  Surfaces  (for  longevity)  H 

I     ^^^^^M^M*— ^11      I        II ^^^— ^IM^—     I 

aiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiitiniiiitinnmimiiiiiiiiiiiiiiin"iiiiiii'niiiiiiiiiiiimiiiiiimiimiiiiiiiii"iii"iiiiii""""ii"iiiiii"""iii= 


KEVtnuKE 


AMERICAN  SHEET  AND  TIN  PUTE  COMPANY,  PITTSBURGH,  PA.      | 

t iiiiiiiimiiiiiiiiniiiiiii iiinniiiiiiiiiiiiiiiiiimmiiii iiiiiiiiiiiiiiiiniii"^ 
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HNrmmmiiKiiinmiiiiiiiHiiminir^ 


PENNSYLVANIA  SLATE 

IPYRAMI&I 

KATURAL  SLATE 

LSTRUC  "fu  R  A  L  i 

Proof  .9..o»(    T.mf-IDrar-U^rr-rir,' 

for  all  Industrial  purposes 


Our  service  does  not  consist  only  of  the  prompt 
delivery  of  the  slate.  Through  a  complete  and 
fully  illustrated  series  of  publications  we  provide 
basic  specifications  and  detailed  drawings  to  assist 
in  securing  the  most  satisfactory  installation  of: 

Toilet  Enclosures,  Stairs,  Urinals, 
Shower  Stalls,  Laundry  Tubs,  Sinks 
and  Sink  Tops,  Switchboards,  Fuse 
Blocks,  Bus  Bar  Supports  and  Panel 
Boards. 

The  Structural  Slate  Co. 

Pen  Argyl,  Penna. 

mtmiiniiiimiiiiiiiimiiiiiiiiiiiiMjiiiiiiiiiiiiiiiimjuuiiiMiiiiiiiiiiiiiiii 


i  Your  Machine  Will  Deliver 
i        Better  Service  with  a 


CUSHMAN 


Light  Weight  Heavy  Duty 
Engine 


I  Over    50,000    in 

I  successful  service. 

I  Sizes    \y2    to    20 

f  H.P.    Let  our  en- 

I  gineers  work  with 

I  y  o  u.      Write    us 

[  your  power  prob- 

1  lem. 


i   { 


I   I 


Cushman 
Motor  Works 

801  N.  21st  St. 
Lincoln,   Nebr. 


Unit  T.Tpe  4  H.F.  Cushman 
WeiEht,  complete.  230  lbs. 


MtHiiiuiiiiiinirniiiiiHrdrrturrimMIUw 
iiiiiiiiiiiiiiiiijiiiiiiiillllt: 
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INFORNATION  OLADLY  FURNISHED 


FOR  CORRECT   METHODS 
OF  USING  CONCRETE 


■'•^^S**Sf*'^" 


VULCANITE   PORTLAND    CEMENT   CO 

PHILADELPHIA  BOSTON  NEW  YORK 


"^^s 


-..~^^^'l!:-i^'ggi^a^,^^V^fa,>':is>^.^fe^'--'.f .  r...  .i  ■■^^a^i.uv. 


iJliliiiiiiiiiriiiitiiittiiiii 


iiiiniifiiiiiiiiiiiiii 


iiijiiiiiiiiiiiiiiiiiiiJiMiiiiJiijmjjiijjmiiiJiijjiimiL 


I  Soon  Pavs  for  Itself 

I  The  Rest  Is  Profit 

I  The  Century  Bag  Cleaner 

I      beats   the    inside    nf    the    hag   with    the   opening   down. 

=      ALL  the  cement  is  dislodged  from  the  corners,  seams   and 
I      cloth,   and   readily  drops  out. 

=      The   quickness,    ease    and    thoroness   of   this   method   gives 
I      the  greatest  possible  saving  in  cement,  time  and   labor. 

You  also  save  the 
freight  paid  in  send- 
ing your  own  cement 
back  to  the  mill. 

We  supply  hand  or 
power  machines.  The 
power  machine  oper- 
ates from  a  light- 
socket. 

Well-known  engineer- 
ing    firms     use     The 
CENTURY     B.AG 
I  ^,  CLEANER    as   stand- 

=  **  a  r  d      equipment     for 

i  o.  ,     T.  T,  X,  ■  each   contract. 

=  Style  B  Power  Driven 

I  A  descriptive  circular  giving  prices  and  further 

=  information   wiU  be  maiied  you  on  request, 

I  The  Willsea  Works 

I  Successor  to  The  Century  Cement  Machine  Co. 

=         Manufacturers  of  special  machinery  and  machines  for  making 
B  concrete  blocks   and   trimming  stones. 

.|  60  Brown's  Race,  Rochester,  N.  Y. 

nilllliiii[iinniM[ii1iiiiiriiitiiitiiiiiii(iiiiiiiiiiitiiiiiiiiiiiitriittiiiiiiniiiiiiiiiitiiiiiii(tiii)iiiiiiiiiiiiiittiii[iiiiiiiiiitiiiitii< 
uniiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiii 


Business  Established  1832 

The  Lawrence  Cement  Co. 

No.  302  Broadway         New  York,  N.  Y. 

Selling  Agents  for 


LAND  C^CEMENT 


IK)RTLAND 


In  Successful  Use  a 
Third -Century 


HENDRICK    SCREENS 

for  every  purpose 


,^-J 


I    ELEVATOR  BUCKETS  (plain  and  perforated)    STACKS  AND  TANKS  I 

E  GENERAL  SHEET  AND  LIGHT  STRUCTURAL  WORK  i 

I  LIGHT   AND  HEAVY  STEEL  PLATE  CONSTRUCTION  | 

I  HENDRICK  MFG.  CO.     CARBONDALE,  PENNA.  I 

=      New   York   Office.    30    Church   St.      Pittsburgh    Office,    544    Union   Arcade  Bldg.    = 
=                                  Hazleton,  Penna.,  Office.   705   Marlile  Bank  Bids.  i 

.\[MlMiiiiiitiitiiiiiiiiiilniiiinitiiiMitiiiriiitiiiMiMiiilllilllllliniinilltlirilllll[llliliriiiiiiiuiiiitiiii iiiiiiiiiiiitiiiriiiriiiiiniiiiuiic 

iiuiiiiiiiiiiiiJiiiiiiiiiiujiiiiiiiiiuiiJiiiiiiiiiiiiJiiiiiJiiiilluuuiilliiimillJilllliiiUJiiijrjiiiiiiiiiiiiiiiiiiiriiiiijjiiiiiiiiMiiiiiiiiinimiing 

!  PENNSYLVANIA! 

I     PORTLAND  CEMENT     | 

I  Highest  Quality  I 

I  Manufactured  by  | 

I  Pennsylvania  Cement  Co.  | 

I   New  Vork  Boston  Philadelphia  Buffalo    | 


"^     H<i>'>iioiiiiiiiii]iiiiiiiiiiiiiiiiiiii)iitiiiiiiiiiiumiiimiiiiiiiuiuiiiiiuiiiniiiiiiiuiii!iitiiiinitiirNiiiiii: 


iiiiuiiiimuiiuintiriis 


IVTCement-^  ViTI 

^^™  ^^    'J     Trade  Mark     ^^    J%         ^  ^ 

I  H    And  the  Traylor  Portable  Compressor    ^1  | 

=  See  our  full  page  ad  in  the  last  issue  and  in  tkt  next  issue.  | 

I  Cement-Gun  Co.,  Inc.,  Allentown,  Pa.  | 

^iiiiiMiiriirtiiriiitiiiiiiiii t iiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiitiitMiiiiiiiir)iiiiiiiMiiniir1iitiiiiiiiiiii)iiiiiiiiiiniiiiTiuiiiirirmin£ 


eillllUIIIIIIIIIUIIIIIIIIIIIMIIMIIIIi 


iiiiiiiiiiiiriiiitiiiiuiu 


fnniiniiiiiKiiniiitiiitiiiiiiiiiirtii 


'MlltlMinimiltlllllllfllltlllfniJIIMtllllllHIIIIIIlltllllltlMiMi; 


A  liquid  integral  hardemr  makes  concrete  du?tles3  and  waterproof.     = 

Used  successfully  for  eighteen  years.     Write  far  details.  = 

ANTI-HYDKO  WATERPROOFING  COIIPANT.  Newart.  N.  J.  | 

i!MiiriinHiiinMMt'iMMiMM!iinrnini|(MiM<tiiMMiMiifiiirMiittfitii!iiniHii!Mi)iiMirMiiiiniii!ti!i!nHMHiMitnitiiirinriiruiwiiimc 
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■^lEAIPTjri^I^GUy  EFFICIEAJT  |^ 


TRAYLOR 

Bulldog  Jaw  Crusher 

Exclusive,  patented  features;  Simple, 
strong  pitman,  Frictionless  toggle 
system.  Self-aligning  bearings,  Scien- 
tifically reinforced  frame,  General 
accessibility  of  all  parts. 

Used  and  Approved  the  World  Over 


YOU  SHOULD  HAVE  BULLETIN  99N 


TRAYLOR  ENGINEERING  AND  MANUFACTURING  COMPANY 

ALLENTOWN,  PA. 


NEW  YORK 

PITTSBURGH 

CHICAGO 

30  Church  St. 

1133  Fulton  Building 

1414  Fisher  BIdg.                    Cit 

BIRMINGHAM 

NEW  ORLEANS 

Br 

own-Marx  Building 

121S  New  Hibernia  Bank  Bide 

TRUCK  8b  TFJACTOR  DIVISION:  CORNWELLS,  PA. 


LOS  ANGELES  SPOKANE 

ns  Nat.  Bank  BIdg.  616  Mohawk  Building 

SALT  LAKE  CITY 
Dooly  Building 

EXPORT  DEPT.:  104  PEARL  ST.,  NEW  YORK 


aiiliilllluiinilllllKitiiiiiii 


niiiiiiiniDiiriiiiMiiliiiiiiii 


iiiiiiiiiiiiiiiiiiiiiiiiiriiriiirMiiiiriHiiiriiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiriiiJiiiiiiimiiiiimiiiiiuiilllullS 


MILB  U  RN 

CARBIDE  LIGHTS 

FOR  CONSTRUCTION  WORK 

Burn  carbide,  obtainable  everyAvhere. 
Write  for  Catalog  No.  21 

The  Alexander  Milburn  Co. 

1420-1428    W.    Baltimore    St.,    Baltimore,    Md. 

STOCKS  IN  ALL  LARGE  CITIES. 

TininmrmmiriiiiiirtiitiiiiiHMMiiitiMir.ituiiiiiiiKiiiiiiiiiMMiiiiiiritiMit'iii 


Because  it's 
compressed 
concrete  — 


— the  MnrArthnr  Pedestal 
rilo  Ih  not  only  dense,  but 
in  the  furni  of  il8  pedestal 
it  rnnforms  In  the  soil  aroand 
il,  lieHides  rntnpacllng  that 
!<nll  ilneir  to  II  high  decree. 
.Moreover,  there  In  the  grlp- 
pinR  nrtinn  of  the  RorOH 
ronrrete  Mirfftre  of  the  shaft 
—  ItJ  In.  In  diameter  over  its 
entire    lenKth. 

Have  you  »Tltlen  for  a  caj>y 
of  the  "M  AC  ARTnCR 
FACTS"? 


New  England  Foundation  Co.,  Inc. 

120    Tremont   Slrctt,    B...lon.    Mai.. 

SIMPLEX  CONCRETE  PILING 

Open  Cai-ssons— DifHcult  Foundations 

Engineering  and  Conttruction 


^iMiiKmiiKiiMtittrrMiirinriirKiinMi 


AMBURSEN  DAMS 

Salt  I  Dilficiill  Foundation  Problem* 
||iul,..l     II. lilt,     l.-.O    fr.l. 

|,<inr«l     Klllll,   a    frH. 
Inn-'  -I     li'liH.    H.OOOtrel. 

•«horle.l    llnill,  I.I  fert. 
Ambiirspn    Conilniction    Co., 

Il,    otixii  il<il 

New  YorVr       Atlanta       Kansas  r   ' 


I 


MacArthur 

CONCRETE   PILE 

&   FOUNDATION   CO. 


M.   nil.    ,1       IJ.I.- 

indliin      MarAHhar 
.in<rete  I'lle  to.. 
No     in  (  ntheart 

•tlreet 
M.intrnil,    V.    4. 


nmmMiniiirHiiiiiiiiiiiiiiiiiiiimWWI 
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WESTINGHOUSE  —  NATIONAL 

AIR  COMPRESSORS 


COMPACTNESS  is  a  desirable  feature  of  design  peculiar  to 
all  types  of  Westinghouse-National  Air  Compressors.  The}' 
occupy  less  floor  space  in  proportion  to  air  output  than  any 
other  machine.  If  space  is  an  important  consideration  you  will  find 
your  interests  best  served  by  a  WESTINGHOUSE-NATIONAL. 

Westinghouse-National  Air  Compressors  are  furnished  in  all  sizes  from  11 
to  550  cu.  ft.  piston  displacement;  stationary  and  portable  types;  A.C.  or 
D.C.,  motor.  Especially  adapted  for  factories,  foundries,  garages,  office  bilild- 
ingB,  railway  shops  and  yards,  printing  plants,  etc.    Literature  on  request. 


Westinghouse  Traction  Brake  Company 

General  OflBces  and  Works:    Wilmerding,  Pa. 


Boston.  Mass. 
Chicago.  111. 
Columbus.  O. 
Denver,  Colo. 
Houston,  Tex. 


OFFICES: 

Lo9  Angreles 
Mexico  City 
St.  Louis.  Mo. 
St.  Paul.  Minn. 


New  Torfe 
Pittsburgh 

"Washinglon 

Seattle 

San  Francisco 


uiiuimniinnmimiiimiriiiiiiiiiiiirriininiinimmtmnii 


iiiiiriiiiiiitiu     viiiiniiriiinirMiirniiiitiirniriiiiiiniiniitiiiniininiiiniiMiitiiitiiirriittiitiiiiiiriiiiiiiMiiiiiiiiiiiiniiiiiittitiiiitiiiiiiriiiiiiiiiiftiirnirn: 


9-B 


driving  precast 

reinforced 
concrete  piles 

— for  Geo.  B.  Spearin.  Inc.. 
for  the  Flatbush  Ave.  Ex- 
tension. These  are  20-in. 
square  tongTjed  and  grooved 
piles  from  50  to  70  feet 
long:,  driven  throug^h  (A) 
hard  beach  sand  and  (B) 
iiiiderlylng:  strata  of  hard 
biue  clay,  on  which  the 
latter  two  powerful  water 
jels  had  little  effect. 
Other  1  a  r  g-  e  contractors 
workin  g  nearby  are  doing 
their  driving  the  McKier- 
uan-Teri-y  way. 
Bnlletin  28  covers  all  our 
hammers. 

McKiernan-Terry 
Drill   Company 

Ro(U      niilU.      Pile      Hammprs. 

liltiiit;    .I;tcks,    Minme    and 

Quarrying     Machinery 

1.1  Park  Row,  New  York 

Works    at   Dover,    X.    J, 

Avaici€8  in   the  foilotcing  cities: 

Boston        Chicago        Pittsburgh 

Cleveland        Detroit         St.    Paul 

San    Francisco        Columbus,    O. 

New    Orleans  Pliiladelphia 

Portland.   Oregon 

Foreign  Representatives: 

British    Steel    Piling    Co.. 

Lonilon,    England 


iMm^'i^ 


I  f  Smith,    Hauser    &    Maclsaac,    Inc.  | 

I  I  CONTR.'VCTORS  I 

II  18  East  41st  Street,  New  York,  N.  Y.  I 

I   I  Aqueducts, Subways, Dams, Railroad  Work,  I 

I    i        Dorks  and  Pier<!   Shafts  avd  Tttnneh  ^ 


Spencer,  White  &  Prentis 

100  West  41st  St.,  N.  Y.  C. 

Foundation  Specialists 

Steel  Tubes  to  Rock  "Pretest"  System 


^inii.iiiniiiiiiiiiiiiiiumimiuiiiiuiiimiiJiiiiiiiuMUiiiiiiiiiiiiiiiiiiiiiiiiiiiimmimMiiiJiijiiiiimiiiiiiiiimiiiiiiiiiiiiiiiiimiiiiiiims 

I  The  Lnderpinning  &  Foundation  Co.3*:?ew\^ork'cit"  I 
I  Difficult  Foundations 

I  Pneumatic,       Steel,       Concrete       and 

I  Wooden     Pile     Foundations.       Bridge 

I  Piers;  Underpinning  Heavy  Buildings 

I  "HERCULES"  STEEL  PILES 

'^iiMiiiMiiiiiiiiMiiiiiiiiiiiniiDiiiiiiillKiiniiiMiitiiiiiiriliiiiiliiiiriiitiiini 
^iilllimiiimmttiiinriiimttmmiiiniiniiiiiriiiriiiiiiiiiimiinllmiini' 

I  Parsons,  Klapp,  Brinckerhoff  &  Douglas 

I     84  Pine  St.,  New  York  Hanna  Bldg.,  Cleveland 

I       W5I.    BABCLAY   PARSONS  HE.NBY    M     BBIXCKEBHOFF 

I       EIGENE   KLAPP  WALTER    J.    DOIGLAJ 

I  Engineers — Constructors — Managers 

I    Design,  Estimates,  Supervision,  Operation  and 

I  Management,  Examination  and  Reports 


■aniiiiiiiiinijiimiiiiiim i iiiiiimiiiiiiii iiiiiiiiiin 


iiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiir? 


iiiiiiriimmnimmiiii 


iititiliiriiniinutmuib. 


June  29,  1922 


^larket—E  NGINEERING     NEWS-RECORD-  Place 


93 


jinitMiMiiiiii(riiiiiriiiiiiiniiiiiiiiiiiiiiiitiiiitiirtiiiiiitiiiiiiiiiiiiiiiiiMiiMiriiiMiniitimimiliiii^iiiiiiiMmiiiriiniHtiiiirtiiriiiittiii 


.*r  .^... 


OITR  small  size  excavators  are 
making-  money  for  the  pit 
owner  with  a  100-ton  per  day 
market,  just  as  our  larg^er  inslal- 
laiions  are  for  the  car-load  gravel 
shipper.    Write  for  booklet. 

SAUERMAN  BROS. 

53  Jackson   Blvd.^  Chicago 


SAUERMAN  DRAGUNEISffillWAYEXCMrORS 

di^. convey, elevate  as."  dump  in  one  operation 


-I  I  I  I  I  III  I 


I  I  II  iiiiiii  II  nil  I     II  111  I  II  iiiiiitiimn  imiiiiiiiinniniiiiniimii  iiiiiidik 


{ 


< 


"m 


/ 


Here's  Your  Copy 

a  Catalog  on  | 

Pile  Driving 

Latent    Suggestions    for       | 

Pile  Driving,  Steel  i 
w  /  Sheeting,    Bearing  I 

^^^ISB^I^J  Piles,  Etc. 

^^^^^jB  Send  for    Your   Copy   Now    | 

I  National  Hoisting  Engine  Co.  | 

I  Office  and  Works:  Harrison,  New  Jersey  I 

^uuiiiiiiimiiiHiiiiiiiiiiiiiiiiiiiriiiiiiiiiuiiiiMiiniiiiiiiiiiiiiiriiiiiitiiiiitiirriiiriinrnnrrniriniriiiiiiitriiiitiiiiiiiiitiiiiiiiiiiiiii 

c^inimimmiiriiiitiiiiiiriiiiiiiiniiiiiinMuiiiiiniiiiiiiiiiiiMiiiiMiniiiiiiiiitiiiniitniiiiiiiirriHriiiiif iiiiiiiKi'iHiiiiiiniKiii 

n.W  riTY   MOTOR   CRANE  ^^  TRANPS 

_      CONTERTIBLE.    Operates     *i -yd.     _^^  rv^x  w  a -t-^d  c 

E     cl3irnli.il,    .klinmer   fcoup.    dltdict^j^F'    |  EXCAVATORS 

LAND   DREDGES 

Walking.  Track  Crawie 
and  FloatinK  Type 


BAY  CITY  DREDGE  WORKS  | 

2600  Center  Ave.,    Bay   City,   Mich.       § 

iiiiriiiiMtiiiiiiiiiiriiiiiiiiiiiMtiiiiiiiiiiiiiiiiiiiiiiiiuiiiirinHiiiiiiiiiiiiiimiiiiiiiiiiiMiiiiiiiiiiiiiiniiMir 


•MtiiiiiiiiitiitiuuunniiiiiiMiiii 


THE  UNION  LINE 


Coimlotii  of  pile  drmng.  excavatinc  m.i.  hi 

conlraclort'    equipmenl 

Sec   larccr  advertisement  eccond  issue  of  each   month. 


i,id  bullUcrA,  and 


Union  Iron  Works 


Lackawanna  Siding,   Hobokcn,   New   Jeriey  | 

lliilnimiill HI rmiliniiiiiTmiiiiili iiiiiiiMliluillillllliniiiliiiraliiill? 

5iiiiiimip--iiliniiiiiiiiiiiiinii'.iitiiiiiiniiiiiiiii"tinnniiiiiiimmiiiiTn""iin."n"niiniiiiiiiiiiiii"iiiiiiiiiiiiiiiiiiiiiiiii"ii"i""^ 

GRAY  STRAND  WIRE  ROPE  f 

ELECTRICALLY  WELDED  WIRE  { 

i  Wickwire  Spencer  Strot  Corporation  | 

I  Worcctler.  Ma.i.  Buffalo.  N.  T.        | 

I  DiKtrirt  (Ifllrn  ami  «.irphou.r» 

I  Nev   Torti  Phllarlelphia  u.  trr.it  CWcajo 


Mobility — counts 
big  in  drainage  work 

ON  CLEANOUT  jobs,  where  ability  to  move 
quickly  and  easily  from  job  to  job  is  as 
important  as  the  actual  work  done,  the 
Northwest  Crawler  Dragline  puts  money  in  the 
contractor's  pocket. 

Whatever  the  job,  the  Northwest  makes  every 
moment  count  from  beginning  to  end.  It  loads 
itself  on  a  flat  car — no  dismantling'  necessary. 
It  then  unloads  itself  and  goes  directly  to  the 
job  over  bad  land.  It  gets  right  down  to  its  task 
quickly,  handling  a  '  or  1-yard  bucket  on  a  35  or 
40 -foot  boom.  One  man,  assisted  by  the  sturdy 
Northwest,  does  the  work  from  start  to  finish. 
Let  us  show  you  how  you  can  make  the  smallest 
job  produce  a  bigger  margin  of  profit  by  doing  it 
the  Northwest  way. 


Northwest  Engineering  Company 

Works:    (irecii   Bay,   Wisconsin 

General  Sales  Offices:  28  E.  .lackson  Blvd.,  CliicaiJo 

Koalrm   Dtmrict  8alFi  Ollirr:  .10.1  Blntrr  BIdg.,  Nra   York  Clt> 

The  Northwi'sl  Enicliiirrinr  Ci>ni|>aii.r  uf  lireen  Bay.  Wl«x)nsln, 
manufarlureri  of  Cr.iwUT  Cranen  and  Orarlinen.  oniioim<e«  Iho 
lemoval  ut  Ibe  Qeneral  9alf«  01II,ti<  to  1220  Sloitnr  lliilldini;, 
Chlcami.  Mr.  W.  W,  Mutter.  Vlo-  Prr-idenl.  ha»  avciimed  active 
charje  of  this  uRIic.  Aillvitr  In  the  flekl..  rea.licl  by  the 
Northwct  oriraiilzatinii  liaa  liirrca.od  to  such  a  dfprt'e  that  It 
liMo  been    found   n'.'e^oiii'r    to   oiierale    nitrhts   at    the  lireen   Bar 


..III.  t.. 


crawler  crane — dragline — pile  driver 


94 


Market— E  NGIN  BERING     NEWS-RECOR  B— Place 


Vol.  88,  No.  26 


SiimiiuiiiiiiiriirmimimiitMiiHiirMirniiMirMiiMiumiinMirMimiiiiiiiiiniinMiitiiiiiiMniiiiiiiniiiMiiniiiiMiMnimiMnimn^^ 
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iniiriiMiiiiiiiiiii(iiiiii(riiit:iitiM(iiiiiiiiiiiiiiiiiittiiii)iiiiiriiimitiiiiiiiiiiiiii! 


Filling,  Land  Reclamation, 
Canals  and  Port  Works 

River  and  Harbor  Improvements, 
Deep  Waterways  and  Ship  Channels 

We  are  equipped  to  execute  all  kinds  of  dredging, 
reclamation  and  port  works  anywhere  in  the  United 
States. 

CONTRACTORS  to  THE  FEDER.^L  GOVERNMENT 

Correspondence  Invited  from  South- 
ern Officials  and  Corporate  and 
Private     Interests     Everywhere. 

Largest  Plant       Longest  Experience 

Atlantic,  Gulf  and  Pacific  Co. 

HOUSTON,  TEXAS 

,  Scanlon  BIdg. 


Proportioned  for  Fast 
Work 


I  Ready  for  a  twelve-mile  jaunt — 

I  The  above  photograph  shows  the  Jlonighan  Excava- 

I  tor  walking  right  off  the  car  under  its  own  power — 

I  no  Cables  or  Ropes. 

I  It's  ready  now  for  a  twelve-mile  jaunt  to  the  job — 

I  twelve  miles  over  rough  roads  and  mud  holes,  but  the 

I  Monighan  can  be  depended  upon  to  steadily  step  right 

I  along  until  it  gets  there. 

I  And  when  it  gets  on  the  job  it  will  move  a  bigger 

I  yardage  because  there  are  no  delays  due  to  traction 

I  — no  matter  what  the  condition  of  the  ground,. 

I  The  Monighan  will  save  you  labor,  save  you  planks — 

I  it  will  minimize  delay — and  save  you  trouble   (lots 

I  of  it). 

I  It  walks — it's  easy  to  handle. 

I  You  should  investigate. 

Monighan  Machine  Co« 

I  2024  Carroll  Ave.,  Chicago,  III. 

^miiiiniiniiiMiniiiiMitriiiiiMiuiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiitiiiitiiiiiiiiiuiiiiiiiiiiiiiiNiiiiiiMitiiiiiirrtiiitiiiiiiiii. 
iiiiniiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiii iiiitJiiMiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiiiimiiiiiiiiiiiiitiiiiiimiMiiiiiimiiiiiimiiiiilM'     uiMitiiini 

1  Dredging 


Every  detail  of  the  | 
Stroudsburg  Engine  is  I 
designed  to  take  full  ad-  | 
vantage  of  the  125| 
pounds  boiler  pressure.       | 

Stroudsburg  | 

Hoisting  Engines    I 

Ask  any  Stroudsburg  user  I 

what    kind   of   service   he  I 

gets — from     the     engine  I 

and  the  works.  i 


I   STROUDSBURG  ENGINE  WORKS  f 

I  66    North    3rd    Street,    Stroudsburg,    Pa,  '  I 

ajwriiiiuiiiiiiiiiiiniiiiiriMiiiiniiiriniiiiiiiiiiNiMirtiiiiiiiidiiiiiiiiiiiiiiiiNiiinuiiiiiiiiiMiuniiniiiiiuHiiiuiiiiiiniiiiiiitiintiiiiiiin 

iiiiiiiiiiiiiiiiiintiiiiiiiiiiiiiiiiiiiiiiiiiiiiiic 


rica^ 

Kope 

TRAMWAY 


-f,;'        AND 

lLKIAL  rope 

I     I  Send  for  lUuslratfd  Catalogue 

II    American  Steel  ^-Wi re    | 

I  I  i  Chicago -NewYork  Company    [ 

§      ^mniumuniiininuHmNmimimiiiiiiiiiuiiiiiNiiininiiMimiiiiiiHiuiiniiinmimiiiiimuniuimmiiiiiiimiiiiiimiiinriiiuu^^^^ 
i     •jiiniirrniriiniiimiirniriniMirnnMiiMiMnitiiitiiniiiirMurMnnriiiMnrininnnrnninniminniiitriiMnmriurmntninmiriiHiinms 

I  §  W^  W  W  TRENCH  &  DRAGLINE    1 
I  MJ  U      EXCAVATORS 
I  ^5   PV  PORTABLE  CRANES    I 

f  f  I  JT  I   iRAWLING&HARNISCHFEGERCO.i 
iiJIlKMA       MILWAUKEE.WIS. 


iininiiiMiiiiriiiiiii 


NEW  YORK 

21  Park  Row 


fTXSBM»l'HSHOWI<S 

I*-  A  GRADE    AND        "'^J/j, 

«>T  V  l:^      p=  o  r  r*^A 


STY  LE        FOR 

EVERY      PURPOSE 


PITTSBURGH      SMOVEU    CO. 


ailiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiuimiiiiijjiiiiiriiiiiiiiimiiiiiiiniiiriniiiiiiiiiiiiiuiiimiiii uimiiiiiiniiiiimiiiiiiiiiiiiiuiiiiiiiiiR 
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I  LIDGERWOOD  TWO-SPEED  HOISTS  I 

I  STEAM— ELECTRIC— BELT  DRIVEN  | 

I         For  Operating  Slack  Line  Drag  Bucket  Excavators  | 

Illustration  shows  our  two-speed  electric  = 

hoist  built  in  sizes  up  to  200  H.P.  for  = 

operating    slack    line    drag    line    buckets  = 

up  to  and  exceedi^;;;  two  yards  capacity.  = 

Bucket  work  is  hard  on  the  en-  = 

gine.  = 

The  general  design  of  the  Lidger-  = 

wood  Bucket  Hoist  and  the  design  E 

of  each    individual  part   has   the  = 

strength  to  meet  the  severe  serv-  E 

ice    of   Slack    Line    Drag    Bucket  E 

Work.  E 


E      HOISTS 


CABLEWAYS 

Requests   for   Catalogs    inv 


DERRICKS     I 


LIDGERWOOD  MANUFACTURING  COMPANY 


96  Liberty  Street,  NEW  YORK,  N.  Y. 


S        Chirai^o  Pittsburgh 

^  London,  Kngland 


PhUadelphla 

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiititiiiiiiiiiiintiitiniiiiiiiiiiiiiiiiin  iiiimiiiiiiiiiiiiiiiiiHMii iiiiiiiiiMiiiiiiiiiiiiiiiimiii; 


Cleveland 
Sno  Paulo.  Brazil 


San  Francisco  Ixis  AnspU>e         S 

Vpurludo  81*-:,  >lexlcn,  D.  F.  S 


IIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUI 


iniKiiiriiiiiiiitiiiiiiiiiiiii'' 


uiiiniiiiiiitiiiiiiiiiii 


FLORY  HOISTS 

FLORY  MFG.  CO.,  Bangor,  pa. 


New  York:  !i.'.  I 

Mniltc.ril.  (onii.: 
(IlirNCn:  Mdii.iiIi 
llirniinchnin.  M. 
Iluntindun.  \f  . 


UufTalo.   N.  Y. 


K     It.    Niil>lr  Co. 
in.k   ItlHi:. 

.:  (  hui.    T.  Lehman  Co. 
Va.:  Ilanki  Supply  Co. 
■e  111.1b. 
Finlay    Wheeler,   Inc. 


Roebling  Welding  Wire  | 

For  Electric  Welding  | 

For  Oxy  Acetylene  Welding  | 

John  A.  Roebling's  Sons  Company  I 

Trenton,  N.  J.  | 


:illimuiltllllUillllIIIIIIIIIUIIIUU& 


Dobbie  Derricks  | 

and  Hoists  | 

Shick  of  Fittinris,  Itlnrks,  Sheaves,  It^inches,  | 

clc,  carrietd  by  our  agents —  | 

G.  S.  Green  Co..  New  York.  I 

Beckwith  Macliinery   Co.,   Pittsburgh,  | 

Cleveland,    Charleston,   W.   Va.  | 

P.   T.   Perkins   Co.,   Hoston  I 

3 

DOBBIE  Foundry  &  Machine  Co.  | 

Manufacturers  § 

Niagara  Falls,  N.  Y.  I 


A  Standard  Authority 

TliL-  busy  engineer,  siipcrintt'ndent  and  designer  will   find   in 
this  standard  guide  all  the  facts,  tables,  and  niethods  thai 
will  help  answer  any  water  system  question. 

1  he  hook  covers  sources  of  water  supply,  collection  <  f 
watir,  transportation  and  <lelivery  of  water,  distii- 
hiiti'in  of  water  and  character  and  treatment  , 

of  uater.  ,*' 

Minn.  Weston  and  Bogcrt's  WATER-  ,*''^,  '^ 

W  ()  K  K  S  H  A  N  D  BCK )  K ,  $(,.m  y      ,:..\ 

See  thl«  book  foi  ^**  ^.  "^'^  ;,  ', 

10  days  FREE  #'      nionk  i«-ni  ..n  uppmi 


/' 

M<<;t<,»  .  Hill 
Itdok    Co.,    Inc. 
iro    S>..enth    AT*. 
N.«     \<.rk. 

■■rk« 

K    puftpal 

It  or 

«lU,lr,    in  ,j»ri  ot 

Poe  o  F 

mull  pun 

il.><'|.>  l.i   1       M    •:.<! 

I 
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KEiT 

Builders  of  the  highest  type 


fERRT 


Manufacturing 
Company 


Grand  Central  Terminal,  New  York  City 

Plant — Kearny,   Newark,   N.  J. 


giMJiiiiiiiimJiiiJiiiiiiiiiijiiiiiiimiJ iiiiiiiiiiiiuiiiniii miiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiijiiiiiiiijiiiiiiiiiiuiiiiiiimiiiiiiiiii 

Here's  a  Record 

Worth  Considering 

When  You  Buy  Engines 


No  User  of  Climax  Engines  Has  Ever 
changed  to  Any  Other  Make 

Moderate  Speed — Heavy  Duty — 30  to  70  H.P. 
Kerosene  or   Gasoline 


MM 


m 


w 


y) 


niiiiniiiiiiiiiuiiiiuiiniiMiiniiiiiiiii[iiii)iiiiiiiiiiiiiiuiiniiiiiniiiiiiiiiiiiiiiiiiiiiiniunniiiiiiiiiiiiiiiiiiiiiiiiiiiuiiriiiii)iiiiiiiiiiiriiti~ 
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I  IMPROVED  i 

I  CRANES  and  DERRICKS  | 

I  Setting  entirely  new  standards  of   value  | 

i  in    material-handling    equipment.  | 

I  Standard   and   special   types   for    all    pur-  | 

I  poses     incorporating     exclusive     features.  | 

I  Design   and    workmanship   backed  by    50  | 

I  years'     engineering     and     manufacturing  | 

I  experience.  | 

I  Lowest  initial   and  operating  cost.  | 

=  Penn  Bridee  Company,   101   Park  Ave.,  New- York  = 

-  Shops     Beaver  Falls  and  Claysville    Pa 


j  A    Service    Tested   Wire    Rope 

I  The    use   of   HERCULES    (Red-Strand)    Wire   Rope   on 

I  heavy  duty  equipment  is  not  an  experiment,  for  its  many 

I  years  of  actual  service  have  demonstrated  that  it 

I  is  a  safe  and  economical  rope  for  such  conditions. ' 

I  Its  one  red  strand  is  our  guarantee  of  constant 

I  quality.                                           /jS?^ 

I  Established    1857 

I  A.  LESCHEN  & 

I  SONS  ROPE  CO. 

I  St.  Louis,  Mo. 

I  New     York,       Chicago, 

I  Denver,     San  FranciscQ 

aiiiiiiniiirMiiiiiiiiiiiiiiniiiiiiiiiiuiiiiiiiiiiiniiiiiiiiiiiniiiiiiiiiiniiiiiiiiiiiiiiiii 


"The  Trustworthy  Engine"  | 

I  Write  for  Catalog  | 

I  Climax  Engineering  Co.  | 

I  3  W.  18th  Ave.,  Clinton,  Iowa  | 

I     Manufacturers    of    Internal    Combustion    Engines    for    Automotive     = 
I  and   Industrial   Power  Purposes  1 

SiuinillliiMiiiiiiiii[NiiiniiiiMiiiiitiniMiiiiMiiuirMitMiiiiiMiiiiiMiiniiuiiniitiMiiuiiiiiitiiiMiii)iiiiiiiiiiiiiMiiiiiriiiiiniiiiiiiiiniiiia 

iiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiimmuiiiiiiiiiiiiiiiiiiiiiitiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiri!: 


siiiiiiittiiitiiiintiriiiiiiiiiiiiiii 


¥£  they're 
li   they're 


0    1^     HOISTS 
.  Fk.  HOISTS 


I  O.  K.  GASOLINE  HOISTS 

I  Do  the  work  of  much  larg-er  steam  outfits — save  labor — save  oper- 
=  ators'  wag-es — save  hauling-  coal  and  ashes  and  extra  work  required 
I    to  move  these  big  outfits. 

O.  K.  Single  and  Double  Drum 

Electric    Hoists 

For    the    conlraotor    who    wants   real    facts 

on    hoisting   economies   wc   have   ready   the 

information  that   will  help  him  cut 

hoisting:    costs.      We    also    produce 

friction    clutches    and    cut-o3    cou- 


OV         CLUTCH   &        i 
.I\..  MACHINERY  CO.    I 


Colu 


WHIRLEY 

'errick — Crane — Dragline 

See  large  advertisement  last 
week  and  next  week. 


Glen  M    Wilpy,  Dayton,  Q 


PARSONS 

TRENCH  EXCAVATORS— BACKFILLERS 
THE  PARSONS  COMPANY 


I    I  NEWTON,  IOWA 

iiiiiiitiiiiiiiiiMiiiiiiiuniimiiiR     oiJiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniuiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiJiiiii 
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The  W-S-M  Engine 


An  engine  developed  by  the  foremost  experts  in  this  field  with  long  life, 
simplicity,  ruggedness,  and  accessibility  as  major  considerations. 

REBORING  OF  CYLINDERS  ELIMINATED.  REPLACEABLE 
CYLINDER  LINERS  AT  MINIMUM 
COST.    NO  EXTENDED 
SHUT  DOWN. 


Many    superior    features    of 
design. 

Illustration  shows 
full-power  take-off 
for  belt  drive. 

Bulletin   on   Request. 


The  Wellman-Seaver-Morgan  Co.,  Cleveland,  Ohio 


iiiiiiiiiiiiiiiiiitiiitiiiuitb     siMiiiiKiiiiiiiiiiiiriiutMiiiiiiuiiiitiiiriiiuimiiiiiniiniiii 


L-OCOMOTIVE       CRANES 

clam  sme.ll  buckets  -shipbuilding  cranes  ' 
i     car  dumpe.rs  pilt  drivers 

.  The  McMyler  Intekstate  Co. 


CRANES 


All  Types 
All  Sizes 


CAR  DUMPERS 

Pile  Drivers — Clam  Shell  Buckets 


The  McMvlfr  Interst 
Cleveland,  Ohio 
URAN'CB  OFFICES:  Nfw  Vnik  Cllv. 
BIJl. :  Chlcagn,  III.  813  TA:  n  Hide  : 
Blilg.;  Denter,  Colo.  IStlj  i  I  Wirr. 
(ahf. :    40-    Mfrthanu   Eicli.r 


nklln  .SI 


Bin 


.^U  .   Uronn-Ma 


ni'lg.. 


GOES  ANYWHERE 


FjiiwiiiiiiinnmimniiitiiimiiniitiitrMiiitMinmMiiiiriHiiiiMnMirirMuniiiniiiMMiiinmmimiminuinmmmmimiiuMMtH 

Millillliiiiiiiim iiiiiiiiiiiiiH t iiiiiiiiiii iiiiuiihlimillUiUiniilli i iiiiiimimiimiliniiiiiimiMHi r^ 

j  Byer.  Model  "10"  '  i 

I  Full  Circle  Crane 


TIi»  Ttm  BC  "INnrsTniAI.  ■  cnAWLrNd  TnACTOB  TBANE  IlluHrlltd  If 

hatkod  hi  hair  •  cpnturj-  or  ciiii.-  iMillJIfe  >u.f..i<.  and  Ij  prp-fmlnefilly  •(lamed 
to  Vif  uittU  of  mail  nmlrartiiri.  rallroHil  rirlamallun  anj  .loraitr  fardi,  lumber 
nn>l  n,k\  dralrr*,  sravcl.  Band  and  ilonr  prnduferi,  foundrlri,  and  moderatc-slu 
Ti,.iu;r«rluilnii  planli. 

TIm    ii  I    Mi.,e  Miohai.l  i«    i     .'  i.Hl.ih    i><»<Frful  In  llil>  rtanc.  allcnrlnc  II  lii 
t^  Ihr   laifo  Irartor   bella  dlilrlbute 

It  t    rlly    iiatrmmti,    onllnarr   dirt 

t  allim-  (ht>  Crane  to  readily  pan 

tn    •■)'.    IX.    r^..ii...i..|i<r    !•>    i.inir..i....    ,■    tins    Cranr'n    aMlttr    10  prooel    llicir 
IIP  itii   liKiii.<J  .ki.lMiti   tA.u,  .  tl.t  t.i    *l,\n   U   may   ho  tramporled  wUhout  dll- 
I  the  booTD  and  the  projcctlnf  inufller. 


iillln(  runher  Ihan  lo  i 

lt,nr    yn„ 


rnfy    .,) 


Ciinin/!  \n.  mr 


Industrial  WORKS 


1 .    ^^/v^     ci  i  V 

NEW  YORK 

10    Chinch    SI. 

CHICAGO 

McCarmlck  Bld( 

M.. 


'     II     Hoi.kin. 

.    i;t~ii.».    «•  I 

Utah   llufk.n.    I 
otnpl  dQliverii 


_f  T.MICIIICAN 

I'HII.ADELrillA 

NMd'iier   Bide 

DETROIT 

Book  Bldg. 

■..  .1   r.n.I  Tt.ronlo. 


It.  ve<  imi  capailu.  Tile 
'•'i.«,  l'ra«llni  Trartnr  Cranea. 
.1.   Uatnman.  Wood  Qripolea. 

mny  typw  of  crflfw 
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|o.  s.  dependable! 

i   7-Ton  and  12-Ton  Crawling  Tread  Cranes   i 

I  One  of  the  Outstanding  Features  of  the  O.  S.  Dependable  | 
i  Crawling  Tread  Cranes  is  the  Initial  Economy  effected  by  = 
I    their  installation.  | 

I     You    don't    have    to    rearrange    your   yard    to    ac- 
commodate  them — 
You  save  the  expense  of  laying  a  railway  track; 
it    is   not    even   necessary    to    surface   the    yard 
with    planking   or   concrete. 
O.    S.    Dependable    Crawling 
Tread    cranes    travel   on    any 
kind  of  ground  surface.  / 

Catalog     gladly 
nt   on   request 


JtllummmnirriiiriiinirrMiriinniiriitrmiiiniliiiitnitniiniiiiiriiitniitniriittiiiriitiiiiriniMiiiiiriiii 


LEVEI^IJD 

^^^  For  everla 


=     .^uiiiiiMiiMiiiiiiiiiiniuiiuniuiiiiiiiiiiiiiuniiiiiiMiiiirMiMniiiiiiiriiiiiMitiniNiriitiiiiiiiMniiiitnmirMmiiimMitminmiiiiinriiiE 


^iiiiiiiiiiiiiimni 


tiiiiiiniiiiiiiiiiiiiiuiiiiiuiiiiiiiiiiiiitiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiriiiMiiiiiiiiiiiiiiiiiiHiitimiiiiiiiiuiiiii:' 


ORTON  &  STEINBRENNER  COMPANY 


I     Main  Office: 

^lUinilllllllllllltllllllllMllllll: 


ctory:    Huntington,  Ind.     = 

iiiiiiiitiiiiiiiiiiiiiiiiiiiiiiuiiiitiiiiiiiiitiiiiiiriiitiin 


liiiiiiiiiDiiiiiiiiiiJiiiimriiiiiiiiiiiiiiiiiiiiiitiiDiuiiiiiiiiiiriinirimiiiiiiiii. 


Link-Belt  Cranes 

FOR    SERVICE 

Write  for  catalog 

LINK-BELT  COMPANY 

Pbiladclphij.         Indianapuli; 
Chicago        OfEceb  lu 
pnncinal  ( 


MiiMiiiiiiiiniiuiiiiiniiiiiiiimiiuiiiiiiiiuiiiimmiD 


iniiuiiniiiiiiiiiuiiiiimiiiiiuiKiiiiuimuiiiiDu 


Chicago:  People 


SUPERHEATERS   I 

save  fuel  and  increase  capacity  on  Steam    S 
Shovels  and.  Small  Locomotives.  = 

Ask  Sot  full  information  and  H-Series  Bulletins.    1 

THE  SUPERHEATER  CO.  I 

General  Offices:  17  E.  42nd  St.,  New  York    = 

Gas  Bldg.  Pillsburgh:    Union  Arcado  Bldg.     = 

=  For  Canada:    The  Superheater  Co..   Ltd..    Montreat  = 

F,iiiiiiiillllll)lllllltiiiiiililtllllllllllllllltlllilllllliiiii]|iiiiiiiiuiliriiiiiiiiiiiillllltlllllllillltllltililllllllllllltlliilil)iillimilillllluillllliG 

iiiiiiiiiiiiiitiiiiiiiiiniiiitiii)iiriiiiiiii)i[iiiiiiiini£ 

BROWNING! 

LOCOMOTIVE  i 


I  A    Giant's    Strength 

I  With  a  Wizard's  Deftness 

I  THE   BROWNING   COMPANY 

I  East  162nd  St.  &  Waterloo  Rd 

=  Cleveland,  Ohio 


I 


SiiiiiiiiiiiiiiiiiniiiiiiiiiiiriiiiiJiiiiJiiiiiiiiiiiiiuiiiiiiiiJUIIJUIIimiiiiiiJiiiiiiiiiiiiiiiiiJiiiiiiJiiiJiiiiJiiiJiiJiiiiiiiiiiiiinjiiiniiiiiiiniiJiig     gi 

Ask  for 

NEW  BEDFORD 

"Good  Rope  Since    1842" 

We  do  not  claim  it 

But    certainly    you 

SOLUTELY — to   re 

foot  for  every  dollar  Invested. 

data   on  request. 

New  Bedford  Cordage  Co. 

120    Broadway,    New   York.   N.   Y. 

Mills:    New  Bedford,   Mass.     Established    1842 
nitiiiiiuiiiiiiiiiiiiiiiiiiiiiii>iiiiiniiiiiiiiiiuitiiiiirtiiiiiiiii<iiiiiiiiiiiiiiiiiiiiMiiiniiiiiiitiiriiiiiiiiiiiiiiiuiiiiniiviiiiiiiiiiiiiiiiiiiiiiiii 


uiiiiiriiiiiimiiiiiiitiiiiiiiiiiiiii 


immiiuimiimimiitiiiiiuiiiiiun: 


iiiiiniiiiiiiiiiiiiiiiiiiiiu 


"the  best  in  the  world." 

I    depend    upon    it — AB- 

full    value   from    every 

Interesting  rope 


"TOLEDO  CRANES" 

Fulfill   Every  Requirement 
Save  Time,  Labor  and  Space 

THE  TOLEDO  CRANE  CO. 


BUCYRUS,   OHIO 


MDIIIIIIIIIIIIIIIIIIIIIIIIIIMli 


Clam  Shell  Buckets 


^iHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiriiiiiiuiiiiiiiiuiiiiuiuiuiiuiuiuiiiiiiiiiiii 


Adaptable  to  all  general  purposes.    Their  per- 
ice   and   mechanical  excellence  has   maaa 
the   choice.      Send   lor    our    bulletins. 
Jos.  F.  Kiesler  Co..CIilcago  JII, 

iiiiiiiiiiiiiiiiiiiuiiiiiiiiuiiiiriiiiiiitiiiiiinMiiiiiiiiiiiuiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiniiniiiriuuiuiiuiiinuitiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiB 
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5^^li 

"Have  used  a  number  of  WiLLIAMS  Clamshells, 
we  are  working  several  now,  and 

"Have  always  received  100%  serv- 
ice from  Williams  Buckets" 

writes  Vang  Construction  Co..  Cumberland,  Aid. 

Contractors  have  learned  to  depend  on  any  WILLIAMS 
Bucket  as  a  good  bucket —  properly  designed  and  well 
constructed. 

Plenty  of  strength  for  continuous  service  under  hard 
conditions. 

Williams  principles  of  construction  have  been  worked 
out  in  25  years  of  bucket-building  experience.  These 
principles  are  sound,  as  proved  by  many  remarkable 
Williams  records.  Many  WILLIAMS  buckets  are 
still  doing  good  work  after  10,  15  and  20  years  of 
continuous  use. 

Why  take  chances —  why  experiment —  when  you 
can  be  sure  of  100%  service  from  your  bucket  equip- 
ment? Profit  by  the  experience  of  the  many  success- 
ful contractors  who  have  made  careful  tests  and 
comparisons —  and     now    use     WILLIAMS     Buckets 
exclusively. 
Write    for    the    WILLIAMS    Catalog.         It    shows    many    photos    of 
Williams    Buckets    doing   every    kind    of    clamshell    work —  some   of 
them  doing  work  you  never  thought  any  clamshell  could  do!     It  also 
gives  blue-prints  and   specifications  of   every   bucket   in   the  complete 
Williams  line.      Ask  for  Catalog  N. 


G.  H.  WILLIAMS  Co.,  Erie,  Pa.,  U.  S.  A. 


If  yuur  crane  hae  only  one  bUL-k<-t 
drum,  tbe  WILLIAMS  Single  Mn. 
Bucket  is  the  one  you  need.  I.ikr 
other    WILLIAMS    Buckets    It    ha'^ 

The  larce  one-piece  hinge  bearliiL- 
which  take?  the  place  of  5  movinL- 
parts  found  on  most  cUimshells. 

The  closing  action  Is  quick  ami 
powerful  because  of  the  tandetn 
arrangement  of  the  sheaves  on  tlif 
Power  Arm — makes  the  cable  overhaul 
much  shorter,  and  speeds  up  the 
opening  and  closing  of  the  scoops. 


WH 


QUICK-ACTING  CLAMSHELLS 

All  Paris  Guaranteed  Against  Breakage 


VULCAN  I 

Clamshell  and  Orange-      | 
peel  Buckets  | 

Drcilging  Buckets.  Hydraulic  | 

Dredging    Equipment.    Com-  | 

pleie    Dredges.       .Ml    work  | 

lesigned  and  finished   in  our  | 

own  plant.   Backed  by  | 

50    years'    experience.  = 

Repairs  to  all  types  of  i 

Buckets  and   Dredges.  = 


LAKEWOOD 
CLAM  SHELLS      /i 


for  HiKKing,  drc<lfc:inK 
and  handling  -  nena 
for  deicriptive  bulletin 


LakewooJ  Engineerit)^  Company 


BuiM  FV..t..Of».Tf«li, 
„     Suhc.i,!... 
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Color  and  Turbidity  of  Water 
Determined  with  Accuracy 

Water  is  often  "colored"  by  vegetable  mat- 
ter or  "turbid"  from  mud  and  silt  carried  in 
suspension.  When  water  is  used  for  a 
municipal  supply,  color  and  turbidity  are 
always  objectionable;  when  furnished  to 
industries  either  quality  is  usually  harmful 
to  the  products. 

-'—  '  The  U.  S.  Geological  Survey  Design  Color  and  Tur- 

bidity Determining  Instruments  based  on  the  Platinum- 
Cobalt  methods  of  color  measurement  devised  by  Allen  Hazen,  C.  E.,  make  possible  at  small  cost  the 
scientific  determination  of  color  and  turbidity  of  water. 

We  are  prepared  to  furnish  complete  sets  of  these  Instruments  packed  in  neat,  pocket-size  cases  ready 
for  immediate  use  in  the  field. 

Send  for  Bulletin  No.  41 

Builders  Iron  Foundry,  Providence,  R.  I. 


NEW  YORK  CHICAGO 

SAN  FRANCISCO 

TORONTO 


PITTSBURGH 
LOS  ANGELES' 


ATLANTA 
PORTLAND,  ORE. 


DALLAS 


miiiiiiiitiiimiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniuiiiiilllllllllllll!^ 
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IIIUlllUUlUUUlUlUlUUIIIlUdllllllllllL- 


"WATCH  DOG" 


S 


IMPLEX 

Venturi  Tube 

METERS 


WATER  METERS 


Accurate 

Durable 

Efficient 


GAMON  METER  COMPANY 

Main  Office  and  Works: 

NEWARK,  NEW  JERSEY 


I  i  For   checking    up    reciprocating    pump    performance    and  | 

I  I  determining    slippage    due    to    imperfection    or    wear    in  | 

I  I  valves;  for  measuring  delivery  of  centrifugal  pumps  and  | 

i  I  figuring  pumping  station  efficiency  ;  for  distributing  propor-  | 

I  i  tionateiy  the  cost  of  water  supplied  to  several  districts;  | 

I  I  for  checking  up  the  performance  of  filter  beds;  for  detect-  | 

I  I  ing    waste;    for    recording    daily    amounts    of    sewage  | 

I  I  handled,  and  planning  future  extensions,  etc.,  etc  | 

I  i            SIMPLEX  VALVE  &  METER  CO.  | 

I  I                5722  Race  St.,                         Philadelphia,  Pa.  | 

1  ^iiii][iirMiriiiiiiiiiii<iiiiiiitiiiiniiiiiitiiiiintiiiriiiiiiiriiiiiiiMitiiiiMiitiiitiiiiiiniiiiiiriiitiiriiiiiiiiiiiiirinriiiiiinininiiiiMiriiuiiiiur 

I  iiiiiiiiiiim iiiijiiiiJiuiiiin iiiimiiiiimiiuiiiiiiiiiiiiimiii iiiii uiiijiiiimiiiiiiijiiMiiiiijiiiiummiiiiMjiimiiiini^ 

1  In  These  Abnormal  Times  | 

I  I  Information  in  respect  to  Commercial  Credits  and  | 

I  I  Investment  Securities  is  most  essential.  | 

I  I  A  highly  developed  Credit  Department  and  an  In-  i 

I  I  vestment  Securities  Department  are  only  two  of  the  | 

I  I  useful  features  of  the  service  which  we   render  to  | 

I  I  customers.             ,-^^^^__^__  I 

I  I         The  Coal  and  Iron  National  Bank  | 

I  I                       CITY  OF  NEW  YORK  | 

I  I  Capital,    Surplus    and    Profits,    $3,000,000  | 


Ciiiiiiiiiiiiiii jiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniimiuiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;  ;iijiiiijiijiiiiriiiiMirriiiimiiiii!ig'.Miiiiiiiiiiriiiiiniiiiiiiiiiiiiiiiiiiii riiji jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiminiriiiiiiiiiui niinir 
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Originators 

of  the 

Oil  Enclosed  Gear  Train 


ORIGINATORS 

of  the  Frost-Proof  Meter 


ORIGINATORS 

of  A  nti-Friction  Disk 
Thrust  Roller  Construction 


ORIGINATORS 

of  Snap  Joint  Disk 
Chamber  Construction 


ORIGINATORS 

of  the  Compound  Meter 


ORIGINATORS 

of  Renewable  and  Heat- 

Proof  Rubber  Bushings 

on  Alt  Bearings 


ORIGINATORS 

of  the  Portable  Test  Meter 


It  is  Interchangeable 


The    Trident    Oil    Enclosed    Gear 
Train   Eliminates  Corrosion. 


The  oil  around  the  gears  does  not 
freeze  in  the  Trident  Oil  Enclosed 
Gear  Train 


Greater  accuracy — longer  life — in- 
creased revenue  are  assured  by  the 
Trident  Oil    F!ncIosed   Gear  Train. 


Foreign  Matter  cannot  lodge  in  the 
protected  Trident  Oil  Enclosed 
Gear  Train. 


Wear  is  eliminated  by  correct  lubri- 
cation in  the  Trident  Oil  Enclosed 
Gear  Train. 


Neptune  Meter  Company 

I'ionvcrs  in  Meter  Progress 

New  York  City 


Boalnn         '  t'i 


>>»n  frnnrUfo  MInnIa         !.<>•  An«rlf«         Hmltir  r.irtlnnil  rinrlnnntl 


Trident  Interchangeability  applies  to  c\cry  part  of  c\cry  Trident  Meter 
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WATER  METERS 


KEYSTONE 

KEYSTONE  TYPE  "W" 

ARCTIC  FROST  BOTTOM 

EUREKA 
KEYSTONE  COMPOUND 


If  it  is  a 
Water  Meter 

service  these 

meters  will  handle 

it  satisfactorily. 


HERSEY  DISC  METEE,  MODEL  HF  which  is  the  Hirhest  type 
of  Frost  protected  Meter  and  HERSETT  DISC  METER.  MODEL 
HD  which  IS  the  Highest  type  of  Divided  or  spht-case  Meter,  are 
'he  product  of  thirty-five  years'  experience  and  refinement  in  tTie 
manufacture  of  Water  M'eters.  These  Models  excel  all  Meteis  of 
all  makes  in  all  those  essentials  which  go  toward  making:  excep- 
tionally desirable  Meters. 

HERSEY  MANUFACTURING  COMPANY 

Boston,    New    Ynrk.    Cliicago,    rolumbu 


Pittsburgh  Meter  Company 

General    Office    and    Works 

East  Pittsburgh,  Pa. 


SALES  OFFICES 
New  York:  50  Church  St. 
Chicago:  5  So.  Wabash  Ave, 
Kansas  City:  Mutual  Bid?. 


Columbia.  S.  C:  1433  Main  St. 
Seattle:  Railway  Exch.  Bldg. 
Los  Angeles:  Uoion  Bank  Bldg. 


\ 


riiiiiiinm>nmiiiimiriint)iitiiiii n 

^immiMiiiiMiiiiiiiiiiiiiirniuiiiiiiNiiuiiiiiiniiuiiiniiuiiiiiHiiiHiiiiiiiiiMiiriiiniiiiiMiiMiiiiiiiiiuiiuiiMiiniiiiiiriniiiiiin 

I     Stevens  Water  Level  Recorders    j 
I  and  Indicators 

I  for  water  power  plants,  tides,  irrigation, 
i         city  water   supply,   sewers   and   drains. 

I  Let  Stevens  Recorders 

I  plot  your  Hydrographs 

i  Direct  Acting,  Long  Distance,  Duplex  and 
I  Differential  Recorders  and  Indicators, 
=        Transits  and  Levels. 


LEUPOLD  VOELPEL  &  CO. 

109  East  70th  St.,  N.,  Portland,  Ore. 

Hydrographic    and    Surveying    Instruments 


atiiilliiiiiiiriiitiiii 


-.iiiiiiiiuiimiiiiiiiiiiiMiiiiiiiiiiniiiiiiiiii 


iiiiiiiitiiiuiitiiitiimniiiiiiiiiri 


SLUICE  GATES 

Shear,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO 


i  NEvir  wiNDsoic   N  EW  B  UR.GH    N.Y. 


iitiitiiiriiiriiiriiiiiiriiiiti^ 


.niiMniitiniirmrntMirMiMiiMtiiniiirimiirMiriitMimiMiiriiMnMMrinrMrriiiiMitiiiriirMirMitMuiirtniiiiiMnriiiMiiitiimiiiirimimi^^^ 
_      EfiiiiuirnininiiMiriiininiiniitMniiiiiriiitMiniihiiMiniiiiihiiiMiiMitiiiiiiiiiiiiiiuiiiiiiiiiiniiiiiiiiiuiiiiitiiiiiiniiiiiiiiiiiuiiniililiitj 

I  I     Easily  Carried 
I  I       By  One  Man 

I  I  This  light,   durable   machine 

i  I  will  be  sent  on  approval  for 

=  I  30     days    trial      If    not    as 

I  I  represented,  send  it  back. 

I    I  Corporation 

I    I        Tapping  Machine 

I  I  Write  for  latest  bulletins  of 
I  I  this  and  other  waterworks 
I     I     appliances. 

I    I   The  A.  P.  Smith  Mfg.  Co. 

I     I  East  Orange,  N.  J. 

^iriiiiiiriiiiiiiiMiiiiii iiiitii'iiiiiiiiiiiiiiitiiittiiiiiiMiiiiiitiii"-iiiiiiiitiii)iiiiiiiiiiMiiiiiiiiiitiiiiiii)iiiiii)iiitiiniiiiii)iiiHini7 

uiiniiinmiiiiiiiiiiiiiii iiiimiiiiimit iiiiiiiiiiiii mini tiiimii iiimmmimtllHlllt. 

I  Nicholas  Engel  | 

JOHN  FOX  &  CO.         I 

E  Cast-iron   Wafer,  Gas  and  Flange   Pipe,  Special    Castings,  i 

I  Fire  Hydrants,  Valves,  Genera'  Foundry  and  Machine  Work.  I 

I        Woolworth  Building,   233   Broadway  NEW  YORK  CITY   | 

^<rrliiNiiiiiitiiiiiiiiiri;iniitiitiii)iiiiiiniiiiiiiiiitiiitiiifiiiiiiiitiirtiiniiitiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiii[iiiiiirii:(iiiitiiiiiiiiiiillllllM1llln 
iiiiiiiiiiitiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriniiitiiuiiniiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiifi 


i 


1803 


R.  D.  Wood  &  Co. 

400  Chestnut   St.,    Philadelrhia 


1921 


Water  Gates,  Fire  Hydrants,  Gate  Valves 

have  demonstrated  their  eflficiency,  reliability  and  low 
maintenance  cost  in  installations  throughout  the  coun- 
try.    500  different  sizes  and  types.    Send  for  Catalog. 

The  Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 
New  York      Boston     .Chicago      San  Francisco         311 
^imniirnimnrmmnnmiininiiiiiiiimiiiiiiiiiriiiiiiiiiiiiiiiiiimiiiiiiiiiiiitiiriiiriiiiiiimiiiiitiiiiiiiiiii 


Cast   Iron   Pipe 
Special  Castings 

nd   High 


Mathews  Fire  Hvdrants  S 

Gate.    Foot    and    Check    ValvfiS  = 

Loam    Castings  S 

Hydraulic    Tools  I 

Gas  Producers  1 

•jiiiiiiiiiiiiiiiiiiiiiiniiiMiiriiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiinnimiiirniMiiriiiiiiiiiiiiiiiiMiininiiiiiniiiniiiiiiininiiiirniiiimrnnnniiiB 
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Go  into  service — 

and  STAY 

Because  Jenkins  Valves  are  designed, 
made,  and  tested  for  the  maximum 
service,  not  merely  for  the  average, 
they  go  into  service  and  stay.  For 
boiler  blow-off  service  or  for  hand- 
ling heavy  fluids. 

Know  genuine  Jenkins 
Valves  by  the  signature  and 
Jenkins"Diamond"' 
cast  on  the  body  — 
at  supply  houses 
everywhere, 

JENKINS 
BROS. 

Xew  York 

London 

Boston 

Pblladelpbla 

Chicago 

Montreal 


LUDLOW 

Double 
Gate  Valve 


FEATURES 

of    Ludlow    Double    Gate 
Valves,    one    of    our    best 
known   products: 
1 — Simple    in    construction — 

feu   parts. 
2 — No   locking  m  wedging  of 

gatefi  till  directly  Htposite 

port    of    vahe    opening. 
3 — No    grinding    or    dragging 

faces  (rf  gates  on   seats. 
■1 — Nb    binding    of    stem     in 

wedge. 
5 — No    stripping    thread   from 

stems. 
•^ — Less    wear    of    faces    and 

gates. 


*^  ^^^        Valves — Sluice  Gates        i 
J^-     Floor  Stands — Hydrants  | 

Standard  and  Special  Equipment  that  | 
I  is  backed  by  50  years'  experience.       | 

i  Send  for  Bulhlin  38.  | 

I  The  Chapman  Valve  Mfg.  Co.,  | 

I  Indian  Orchard,  Mai>.  | 

I  Branchtt  in  Principal  CititB  | 

^iiiiiiMiniiiinmiiniiiiiiiitmiMirtiri iriiiirii niiiiiiiiiiiu u i >irr nniiiiniiiriiniiiiMnnimimnniHiic 


VALVES 

72-Inch  and   Smaller 

RENSSELAER  VALVE  CO. 

TROY,  N.  Y. 


The  question  is — 

how  long  will  the 
valve  stay  watertight? 

The  answer  is — almost  forever 
— if  it's  a  Ludlow.  Add  together 
points  2.  3  and  6  of  the  above 
seven  reasons  and  you  have  the 
reason  why.  Little  wonder  then 
that  Ludlow  Valves  are  used  so 
widely  and  satisfactorily  all  over 
the  country! 

Have  you  secured  your  copy  of 
the  NEW  Ludlow  Catalog? 

The  Ludlow  Valve  Mfg.  Co. 


Troy 


New  York 


POWELITIVB 

TIK  ll^Powell  Co..  Cn^ 


.,^il,m n, 


BRANC  HRS: 

Nur   Tori. — tn   r«>lrl   «trf«'t 

BoMnn — II?    U»lrr    Hirrn 

Phllailrlpliln — Harrlom    fllillillnc 

I'lll.hiirKh — nr.t   >fi)lfinal   Itanli   RnlMInK 

Oilriin^— n.-.T  rtn.-   The   R.H.h<TT 

Kmimi.   (II)    omrc R.    \.    Uinc   Riilldlnc 

Southern   Rrprmtntclivw; 
W     F    WilcoK,    AmrHcan   Trual    Buildinf,   BIrminiha 
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uiimminMirMiiiMitiiiiMiiMiiiMiiiniiMiiHiiiiiinniiNriiiiMiiMiiMiiiiiimiminiiMitiiiiMntinMnniiMiiriniMiiHiiMnmiMniiUMiii^^      ^iiiim]iiTiiMiiiniitiiitiimimiiiiiriiimiiMiiiiiMiiiiiiHiii:MrntiiirininiiiiniiniiiiiHiiiiiMiiiMitiiiriiiniiiiiiiiiiiiiiMiuninirinii] 


GRAVITY 


PRESSURE 


FILTERS 

DRY  FEED 
CHEMICAL  MACHINES 


I  H^rile  for  Bulletins   19-2-3 

I  The  total  daily  capacity 

I  of  municipal  filtration  plants 

I  installed  by  us  is 

I  ONE  BILLION  GALLONS 

I  Supplying  500  communities 

I  The  New  York  Continental 

I  Jewell   Filtration   Company 

1  nutley,  new  jersey 

I  111  W.  Monroe  St.,  Chicago,  111. 

i  New    Birks    Building,    Montreal. 

I  Originators    of   Mechanical   Filtration 

I         Member  Associated  Manufacturers   of  Ifater  Purifying 

I  Equipment. 


f 


^nnmnnimniiiniiniinMnMniiiMirMiiiii.iiniiiMitMiiiiitiiiriHmriiiMiiMHr imiiiiiriiniiTiiiiiiniirMiimimimmmiimnmnil:      ^HimiiiiuiiiMiiiiimimiMiimmiiiMiiiiiiiiiiinimimiiiiiMniiuiiiiiiMiiiMiiMiMMiiiiiiiiiMiiiiiiiiiiitMiiiiriimmmMn 

UltMUininiiniiiiiiiiMiniiniiiiiiiintiiiMiiiiitiiniiiiiitniiiiMiHiiniiHiitiiniiitiinMtiiiMM)iiiiiinMtMtiiiMi[MirMitMtiiiitiitMiiiiMiim       -jrtiMnTiiitMiiiiniMinitMriiiitiiiiiiMnniiiiiiiiniiiniiMMHiiiiiNJiiJiiniUMiiiiiiiiiiiiiiriiiiiijiiiiiiiiiiMniiuiuiiuiitiiiiiiiiiiiiiiiitiiM^ 


WM'EK- fit  f druse 

Fihiation  and  Water 
Softening  Plants 

ROBERTS  FILTER  MFG.  CO. 

DARBI-.FA.    H-u'YorkOlTue-  Flat  Iron  Bid). 


w 


/I 


iiiiii 


333    West    25th    Place,    Chicago 

Now  Ynrl-  OHiop-  Wuo'worth  Bid" 


GRAVER 

Steel 

'Jank  end  Plate  Work 
HEADQUARTERS 


SfMl  Tanks  and  Sietl  Plate  Worl 


Water  Softeners,  Filters 
and  Heaters 

Softeners  for  Boiler  Fred-Water,  Hot  Prosess. 
ontiiiuoui.  and  Zeolite  Softeners.  Pressure,  and 
Fillets.     Water  Heaters.     We  male  tjll  success- 

GRAVER  CbtPomhon 

East  Chicago,  Indiana 


^^mnniiiiiiiiiutiuuiiiiiiiiiiiiiiiiiuiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiNiifiiHiiiiiNiiiiiiiiiiB 
i£^iiiiiiniiitiiiitMiiiiiriiirtiiirMiiiiiitiiriirMiittiMnniiiiMnnmnriiMiMiiiitnmiiiiiintniniinntnitiiittitiiiirfiuMTiiiiiiMiiiininiir£ 


hi  Eleciro  Bleacli]n9  Gas  CoJ 

_     _      \^^      PIONEER  MAJOLTACrURERSo/'LEOUlDCHljORIWE    \ 

=  Plant   MACAPA  FALLS.f^  = 

§  tf»Wo^ctieEd9t412SlreetNewYorh.   C7';cayo  oZ7ce  HSolaSalle  fi*.     I 

iiiimiiirmiiiiiimimiiiiiimninmiiiiiiniiin 


WATER  SOFTENING 
AND  FILTRATION  PLANTS 


AfllEKIt^VN    WATER   SOFTENER   CO-MPANY 
Ith   and   LEHIGH   AYES.  PHlLADELPmA,   PA. 

No  affiliation  or  working   agreenirnt   with    any  of  our  corapetitcirs 


niniiiMiiiMiiiiiiiiiiiitiiMiiiiiiitimimiiimiiiiiiiiiiiii 


iiiiiiiiiiiiiiiiiiiiiniiniiiiiiiiiiiiiiuiiiiiiiium 


Clean  Water  Mains 


National  Water  Main  Cleaning  Company, 


iiiiiiiiiiiiiiiiimiiniiiiiiitiiiiiiiiiiiii 
lUUUirinriiirMiiniiimimrmrnMminiruiMiiiiMMiiinnnimiMiimiMiMmiMiiMiiuMMtiiiMnitMiiiiiMiniinnniiiiiiniiiniiiiniin 

CHLORIDE  OF  LIME 

For  Purifying  Water 
Pennsylvania  Salt  Mfg.  Company,  Philadelphia,  Pa.,  U.  S.  A. 

innniiiirinrmniiiMmMmiiiiimifMmniiiuinmriiimhmiiHinMMMitinmimiMiiinMiiiuiiiniiitiiitiiiHMiiiiMimimiiniinniiin^ 
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Joint 

Simplicity  means 

Low  Cost  in  Handling 

Low  Cost  of  Installation 

No  Cost  for  Maintenance 


jiiiimiiintitiitriirnrininriirMnriMitriuiiiiiiii 


Shipped 
immediately 
from  stock. 


The  Michigan  Pipe  Co. 

Dcpt.    17,   Bay   City,   Michigan 

York    nty.    N.    Y..    1 7    E.    4 

iT  ■       „,-v    .- Hoslon.  Mass..   Doom    737,  OUrer  Bids. : 

I  Imfr    BldK. ;    l|"<J»nMga.  jronn^.    702    J«mes   Bldg.;    PhllaSl* 


uhla.  Pa..   318  Wldener  Bldg.;    r'ittsburgh.  Pa 

|""""""""""""""""""""i ' "iiiiniuMiriimm nniiiiiiiiiiMnmiimiiiimiinmniiiiiniiiiiiraiiiiiiiiiims 


Wire  wound  and  I 

continiioii?    stave  i 

wood   pipe   for^  | 

Irrigation  | 

Water  Works  I 

Railroads  = 

Mines,  Etc.  f 

Wnur  pii'C* — made  of  1 

c  I  I  u  r        Ma^hin■:lnn  S 

Vrllon      Fir.        Siram  S 

pipe  1',1-inK — m,Tilr   of  3 

W.iBhiiiflon  Cellar,  ns-  i 

brstoF  or  tin  linrd  for  H 

inmilalinir       u  n  <l  e  r  -  i 

ground  *>lrafn  pip»M».  | 

Write  lor  Catalog.     I 


ll.l.i 


:;^;ii^^vj^^ii^^ 


AMERICAN    WOOD    PIPE    CO..    TACOMA,    WASH    I     f 


I  Eastern  Office:  .tO  CA 

|nmit[ntin[inniruriiiiirtiiii)itiiitiiriiiriii 


.Nftr   York  Cuy  = 

iitittii;iiriiinii(iriintiimiiirinrMiMntiininnmrirT(r 


Wyckoff  Wood  Pipe 

Carries  14  to  20%  Frost  and  corro- 
more  water  than  sion  proof.  Send 
iron  or  steel  and  for  our  Catalog 
lasts  longer.  for  full  details. 

A.  WyckoflF  &  Son  Company,  Elmira,  N.  Y. 

S,!,,,"  ^."'  i'*"''  '''""'■Ih  Nail  Bank  Ulrtir  Atlanta  Ga  • 
Jnhn.nn.Prlra-5  Co  Pill.blireh  Trrminal  Warrhoi.o  Pill. bur "h" 
Pa.:    Vallny    8upp,y    m..    Coal    Kvrh.inirP    Bide  .    Scranton     pi! 


r  I  rtmttrTtnrnmmrmtriiniMinnitn 


B  '-'■•-     V...     1^  ^<  ■■•••■Ki-     niuK  ,    ocxanion.    I'a. 

'™"'""""""" """"""""iiMimiiiiiniii tiinnM..iimiii.iii,Minpmimiiiimmmimiimmiimmmminniim 

I"™"" """"""" """"""""•""i"""in,nMm„„„„„.,n„„„m,mu.,„n„„„nMn .„.,„„„„„„„|, 


5; ;  Pacific 


I  "STANDARD"  WOOD  PIPE 

I  Will  furnish  Pipe  to  suit  Conditions. 

i  SUndard  Wood  Pipe  Company,  Williamtport,  Pa. 

^nimimnniriirinriiirnrtiriiririrrnriirtriitr: 


REDWOOD 

AND 

DOUGLAS  FIR 


Pipe 


STAR  BRAND  BLOCKS 


Are    Standard 


Bnsinn  &  Lorkport  Block  Co. 
lOA  Conilor  St.Eaat  Button,  Maia. 
ork    f.li  thiraco 

Ih  .~<  41.1  Fort  Drarhom  BMc 


MvIp   In    all    air.'"   from   2 
Inch  to  14  fpct  In  dlamal«r 

Write  for  Catalogue 


Jl 


8  Rector  St..  New  Vorli  308  Market  31..  Sua  PrmdM* 

169  Waihinglon   St..   Chicago 
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lune 


ijiitriiiiiiiiiiiMiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiMiiiiMiiiiiiittiiiiii 


iiMiiiiiriiiifiiiiiiitiitiiiitiiriiiKiriiiiitiiiiiriTC 


Two -Inch  Cast  Iron  Pipe 


IMVERSfiL^fPIFE 

NO  PACKING        NO  CALKING       NO  BELL  HOLES 
EVERY  JOINT  TIGHT 

— water    supply — fire    protection — sewag-e    disposal — etc. 
THE  CENTRAL  FOUNDRY  COMPANY 

Ne\rYoik       Chicaeo       Blrriiliicli;im       Dallas       San  Franrisco 


siliniiiiliniimiiilliiiniiiiiiiiiiriiiiiiiiriiluuilliiiiiiiitiiiiiiHM 


iiiiiiiiiiimiiiniiiiiitiiMiiiiirtiiriiiiiiiiiiiiiiimiiiiii^ 


i£ 


LEADITE 


ff 


NO  CAULKING 

Saves  50%  to  75% 

Leadite  Joints  Improve  icith  Age 

THE  LEADITE  COMPANY,  1232  Land  Title  BIdg.,  Phila.,  Pa. 


nliniiiriiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiinMiiiHiiitimiiuiimiitiiiiiiiiiiiriiuiniiiiii 


I  Warren  Foundry  &  Machine  Company 


CAST  IRON    PIPE 
SPECIAL    CASTINGS 


Manufacturers  of 

Bell  and  Spigot — Flanged — Flexible 
Joint — Culvert — Tubes.  Milled  and 
Plain  Ends  —  Cylinders  —  Manhole 
Heads  and  Covers — High-Pressure 
Fire  Service  Pipe — All  Sizes. 


TONS  OF  COAL  CAN  BE  SAVED 

wer  users  would  replace  their  antiquated  an 

:1s   with  SMITH   TUKBINES. 

//  interested,  write  Dept.  "E"  for  Bulletin. 


B 


S.  MORGAN  SMITH  COMPANY,  YORK,  PA. 


I  Simplex  Joint  cut  open   to  illustrate   its  construction 

I  Write  for  Illustrated  Literature  | 

i  American  Cast  Iron  Pipe  Co.  | 

I  Birmingham,  Ala.  | 

I  District  Offices  in  Principal  Cities  | 

fiiiiniiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiMiiiiiiiiiMiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiuiiiiiip 
iiriiiiiiiiiiiMiiiiitiniiiiiiiDiiriiiiiiKiiiiiiiiiiutiiiiiiitiMiitiiiiiiKj 


^lllltlllilllilliniiiiinunllillllllllllllllllllMillliiilliiiilirlllllllllliilltllllillllil I lITTnTTillllllllllllllllllllllllllirrillllllllllMlllilB 

^iir)iiiiiiiiiiiiiiiiiiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiuiiiiiiiiiiiiiiii)iiiiiiiiiiiiiitiiiiiiuiiijiiijiiiiiitiiiiiiiiiiiiiiiiinnT% 

I        GLAMORGAN  PIPE  &  FOUNDRY  CO.        I 

i  LYNCHBURG,  VA.  I 

I  GENERAL  FOUNDERS  AND  MACHINISTS  | 

I  Manufacturers  of  i 


Cast  Iron  Pipe 

For  Water  and  Gas,  Flange  Pipe  and  Fittings 

Western  Office:  S43  The  Rookery,  Chicago 


^iiitiiiiiiiiiiimiiiimiiiiiitiitiiiiiiitiiitiiitiiitiiinitiiitiii 


iitiitiiiiiiiiiiiMiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiMitiiiir 


uiiiiiiiiiiiiiiiiniiuiitiiiiiiiiiiiiniiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiHiiiiihiiiiiitiiiiii)iiiiiiiiiiiiiniiiiiiiiiiiiiii)iiiiiiriiiiiiiiiiiiiiiiiiii)iiiiiiiL 

U.  S.  PRODUCTS 


CAST  IRON 
PIPE 


USICAST 
CASTINGS 


I        lUnited  States  Cast  Iron  Pipe  &  Fdy.  Co.        | 

I  General  Offices:  Burlington,  N.  J.  | 

?iiiiiiiiiiiiiiiiiiii)iiiilii)iiiiiiiiiliiirtiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiitiiiiiifiiitiiiiiiiiiiiiiii)iiitiiiriiiiiiiiiiiiiiiiiiriiii(; 

■JIIIVIIIIIIIilllllllllllllllllllllllltllltllMlllllltlllllltllllllltlllllllllllllllllllllllllltlllllllMlllllllllllllllllllllllllllllHIIIIllllllllllllllllNIMIII^ 

CRANE 
I    PIPE  BENDS    I 


iiiiiiiiiiriiiiiiiiiiiiiiiiiiiiMniitiiitiiiiiiiiimiitiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiim: 


,1111111 iimiiiiiinitiiiniiNiiiiiLniiiimmiiiiiiiimiiiiimiJiimiiiumimmimLniLiiiiiimimmimiiilliiiuiiiiiiJin^ 


Dredge  ^ 
Pipe 


Works:  Phillipsbnrg,  N.  i. 
»  .       «o!        i  BowlinK  Green   IJldg.,  New  Tork 
Sales  Offices  j  ggi  Devonshire  Street,  Boston,  Mas9< 


iiintiitiiitiiiiilimini'j! 


PONTOON  AND  SHORE  | 

Elbows,  Branches,  Ball  Joints,  Valves,  Steel  Pontoons  E 

MACHOLD  &  RIDDELL,  S'-f/jf-^^^^X^HiAfpif*       | 

iiiiiiniiitiii)iiiiiiriiiiiiiiiiiiiiiiiiiiiniitiiitiiitiiiiiiniinii)iiiiiiiiiiiiiiTiiitiiiniiiiiriiiiiirtiiiiiriiiitinnnniiiiiniiiiR 


enirii iiiinniiimuuuiiiiuiiiiiiiMiiiniiniiiiiiiiiuiuiiiiiiiiinimiiiuiimmimimuimuuuiiiiimuumuiUuiuuiutiuiiiiini^ 


TAYLOR'S  SPIRAL  1?nrEtED  PIPE 


=      =       Spiral  Riveted  Pipe.     I.ari;e  Di;uiii  t.  r.     Lap  Welded  Pipe.     Forged  = 

=      i       Steel  Pipe  Flanges.     Fkxilik-  Uall  Juiuts.  Send  for  Catalop         = 

I  I  AMERICAN  SPIRAL  PIPE  WORKS  I 

II  SO  Church  St.. New  York  Main  Office  and  Works:  CHICAGO,  Bol  485  | 
FaliiiiriiiiiiiiiiiiiiiMiniiiiiiiiiMiiiiiiriiiiiiiiimiiiiiiiiMiiiiimiiriiniii iiiiiiiiiiiuiiiiiiriiiiiiniiiiiiiiiiiiiiiiiiJiiiiiiuiiiiiiiiiiiiiiiiiin     TiiMniiniiiiniiiriiuiiiiiitiiiiiiiuiiriiiinitniiriirnniiiiiiiiiiiinmiiniiniiiiiiuinMinmiiiniinininiicmnnmniiiinimiiinmiiiiiiii: 


SI 
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Both  Have  the  Same 

Carrying  Capacity 


107 


Double-riveted 

54    in.    diameter 

fa    in.   plate 

Weight  312  lbs.  per  foot 


51    In.   diameter 

A    in.  plate 

Weight  209  lbs.  per  foot 


Yet  Lock-Bar  is  3  inches  less  diameter 
and  103  lbs.  per  foot  lighter! 

Which  pipe  for  you?  Lock-Bar  Steel  Pipe  has  greater  car- 
rying capacity  because  ( 1 )  its  longitudinal  joint  is  as  strong 
as  the  plate  itself  and  (2)  because  the  absence  of  rivets,  ex- 
cept at  the  circumferential  joints,  greatly  reduces  the  fric- 
tional  resistance. 

It  is  made  in  diameters  from  20  inches  to  72  inches  inclu- 
sive. With  economies  proportionate  to  the  above  in  all 
diameters. 

Upon  request  accompanied  by  business  card  \vc  will  be  glad 
to.  send  to  E.xecutives  our  new  200-page  "Handbook  of 
Pipe." 

EAST  JERSEY  PIPE  CO.,  7  Dey  St.,  New  York  City 


STRONG  AS  THE 


PLATE  ITSELF 
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@WORTHINGTON 


CENTRirUCAL 
PUMP  TOPICS 


No.  9 


At  Hell  Gate 

Here  is  just  another  of  tnose 
modern  power  stations  with 
Worthington  centrifugal  boiler 
feeders.  The  Hell  Gate  station 
of  the  United  Electric  Light  and 
Power  Co.  has  six  6-inch  4-stage 
Worthington  centrifugal  boiler 
feeders. 

Hell  Gate  is  one  of  the  newest 
stations;  others  which  have  set 
the  mark  for  modern  equipment 
are: 

Colfax  Station— Duquesne  Light  &  Power. 
Conner's  Creek  Station — Detroit  Edison. 
Essex  Station — Public  Service,  New  Jersey. 
San  Diego  Station  -Consolidated  Gas  &  Elec. 
Edison  Electric  Illuminating  Co.,  Boston. 
Union  Gas  &  Electric,  Cincinnati. 
Kansas  City  Power  and  Light  Co. 
United  Illuminating  Co.,  Bridgeport. 
Calumet    Station  —  Commonwealth    Edison, 

Chicago. 
Hartford  Electric  Light  Co. 
New  Orleans  Railway  &  Light  Co. 
Boston  Elevated  Railway  Co. 
Brooklyn  Edison  Co. 

And  they  all  have  Worthington 
centrifugal  boiler  feed  pumps. 


1 
\ 

i 

8 


Pf 


I 


\KiysTON^ 
WELL  DRILLS 


DEEPWELLPUMPS 


/^K.v  i.Mic  W.ll  Drills  Jrc  J,[.cnJ.ibk 
Mol.  for  Walcr.  Oil  and  Gas  Wells, 
'.liiitrjl  Prospecting.  Blast  Hole  Drilling. 
Pornble  and  Traction  DrilU  for  aU 
.1,  ptlis,  25  to  3000  ft.  — Steam,  G. 


DownicDccpWcl 
.ire  offered  fur  Heav 
uotis  Service  in  Deep  Arlesi 


I^xstone  Driller  G>mpanv3e?NeTWi\&fa. 


y'k 


iimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiitiiiiii 


iiiiiiiiiitiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii£ 


EDSON 

■■nee.  V.  S.  Pat.  niT." 


The  World's  Standard  for 

DIAPHRAGM  PUMPS 

Have  your  rext  requisition  Insist  on  o 
Most  efficient  and  durable  Diaphragm 
diamond   bearing   our  guarantee  and  name   in  full. 

EDSON  MANUFACTURING  CORP'N 

Established  JS59  373  Broadway,  Boston,  Mass. 


iiiiiiiiiiiiiiiiiiiiniiiiiiiniin£ 


EARLE  -  CENTRirnJGAU  -PUHPS 


For    all    purposes    where  | 

Centrifugal  Pump?  of  the  | 

better  class   are   adapted.  | 

The  Earle  Gear  &  | 

Mach.   Co.  = 

4707    Stenton   Ave.  i 

Philadelphia,  Pa.  I 

iiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiMiiii iiHiiiiiitiiiiiiinniiinmi^ 


OPRiS 

CENTRIFUGAL  PLfMES 


inc6 

1S64 


jiiiiiiiiiiiiNiinirtMtiiittii 


IVIorris  Machine  Works,  Baldwinsville,  N.  Y.      | 

Agents  in  Principal  Cities.  i 

itiiiiiiMtMiiiiMiniiiiiiifiitMitiiiiiiriiniiiiininiiiiiiitiiiiiiniiiiiiriiniiiMHiiniiilf 

iiiriiniriiriiiriiiiininnimiiniiiinnitnininnmnintinMinnriiiiiirriiriitiniimii£ 

RoTURBo  CENTRIFUGAL 

PUMPSI 

Manistee  Iron  Works  Co**  ManUlee.  Michigan  | 

iiiiiiiMiiiiiiiitiiiMiiiiiiniitiiiiviimiiniinr. 


•iiiiiniitiiiiiiiiiiintiiiii 


iniiiiiiiiiiiiiiiiiiillUlK 


i LEA-COURTENA Y     P U M P S j 

Centrifugal      | 

•pumping     machinerjf  " 


-•iiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiitiDiiiMiiiiinii 


:illl1ltll1ltllM))l)UI1llll1llirll1IIIIIIMItll1inilI1IIIIIMII 


for    every     kind     of  | 

pumping      service.  | 

Lea-Courtenay  Co        | 

3  Main  Street  Newark,  N.  J.    | 

IIII1IIIIUIIIIIIIIIII' iitii" iiiiiimiiiiiiiiiliiiiiiiiuimiiimiiiiiiiiiiiiS 

imimiiiiii I iiiiiiiiiiiimiiiiiin i iiimiriimiiiiii iiing 


WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION    ij      I  ^    p    ^OOK,  LAWRENCEBURG,  INDIANA    | 


Executive  Offi 


;es:   115  Broadway,  New  York  City 

Branch  Oifices  in  24  Larze  Cities 


W  98.4 


=  j3rass 

=  Deeo 

i  Cook 

E  Cook 


Afanu/flcfu 

Deep   Well   Pumps.    Single 


nd   Double   Acting,   Cook's   fM^\, 


,,,.. ping   Systems   installed   complete 

Write  tor  Catalog  No.  tl-S.              „    „    ..      „^  i 

Deep  Well  Troducts  have  ahiays   been  manutactured  by  A.   D.   Cook.      The  E 

Well    Company    of    St.    Louis      Mo      a    seUing    organuat.on,    has    retired  g 

active   business   and   has   transferred  its   good   wiU   to   A.    D.    Coot.      Lus-  = 

s   of   the    Cook   Well    Company   wiU   receive   direct   service   by   nruing    to  = 

Cook.  Lawrenceburg.  Ind.  E 

iiiiiiiiiiiiiiiiiiiiiimimiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiuiiiiiiiimumiiiiiiii if. 
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Coal  and 
Material 
Handling 
Machinery 


Works:    Hudson,   N.  Y. 

es:Ncw  York,  Chicago 
Boston,  Buffalo. 


^^^^^^W^ 


ROBINS  CONVEYING  MACHINERY 


iiiiiiiiiiiiriirrillllllic 


For  every  material  handling  need. 

We  design,  manufacture  and  erect  BELT  rn.WEVORS.  BITKET  EI4EVATORS. 
SKIP  HOISTS,  COAL  AND  rOKE  1  KI  -HEB^.  ■PERFEX"  SCREE.NS,  CO.\L 
STOCKLNC  AND  RECLAIMLNU  BRIIMIES.  and  many  other  lypei  of  material 
handling   t-iu:[.mtnt.      Write  I<'T   Hand'^'M:   0!   Cr,m€nor  Prictu-c. 

ROBINS  CONVEYING  BELT   COMPANY 
New  York,  14  Park  Row  Chirasto,  Old  Colony  Bldg. 

Boston,  ■SO  Kilby  St.  Pittsboreh,  Tniiin  .Vrrade  Bldg. 

El  Paso.  Tes.,  3^9  First  National  Bank  Bldg.;  Birmingliam.  Ala.,  C.  H.  Darts 
Engineering  Co.:  Toronto,  Ontario,  Gulti  Percha  &  Rubber,  Ltd.;  San  Francisco, 
The  Griffin  Company. 


iiniiiiniiinliiiinlilllllir 

D  e  La  V  al 

Steam  Turbine  Co.,  Trenton,  N.  J.  | 

Builders    of    TtTlIiIN"E    MACniNERY.    inclutling    Steam  | 

Turbines  of  all  capacities  (or  high  or  low-pressure  steam  = 

and  for  direct  connection  or  for  belt  or  rope  drive.    Com-  | 

[lete    Turbo-Generator    Sets.      Centrifugal    Pumps    for   all  i 

Heads    and    Capacities.       Centrifugal     Dlowers     and    air  = 

Compresiorg.       Double    Helical    Speed     Reducing    Gears.  = 

Write   for    special    lulletme   on   apparatus    in    Khifh    you  = 

Off   interested.  i 


KiiiiiritiiiiiiiiiiiiiiiriiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiip 

iiiiitniiiiiiitiiiiiiiiiiiiinniiiiiiiniiiiiiiiiiiiiiiiiiiKiiiiiiiiiiiiniiiMiuiiiiiiiiiiiiiiiiiiiniiiiiniiii! 


I       -^Air  louipreftflorg. 

^niiiiiiiiiiiiiiiiiiiiniiiriitiiiiiini(iiiitiiiitiifiiir<ttiiiMiiiiniiitiiiii 


iiiiMiriitiiiiMitiiiiiiiriiiiiiimiic 


I  PELTON 

i  HYDRAULIC  TURBINES 

=  llmpul»e  and    Rraclioni 

I  GOVERNORS,  AND  CENTRIFUGAL  PUMPS 

I  THE  PELTON  WATER  WHEEL  CO. 

I  H ydraulic  Engineers 

i  1992   Harrison   St.,   San  Francisco.                  100   Broadway,  Nfw  York 

■tmiiiiMMMiiiiiiiiiMiiiiiiiiMtiiiniMiMriKiiniiniiiiiiMiitirmiiuii 


I  ^WOODWARD  WATERWHEEL '  I 
GOVERNORS  | 

I  Buih  in  Ail  Type.   aiiH  S.ie.  fr....,  il>r  Smallc.l   to  tlie  L<iri,..l  | 

I  Woodward  Governor  Company  | 

I    i    MS  Mill  StrMt  Rorkford,  llllnota  ^    | 

TMW—IIWIIIIIWIlim— Willi— mWHIIIIIHHIIWHIIIIIIIHIIIIII    Miniiiir-ftiilliltlimriiiliHiiriiiiiltlllinMtiiimmrMPillilnrI 


FAIRBANKS-MORSE 

MANUFACTUIM  KS  CHICAGO 

Oil  Enginu-Piimpr  Electric  Motors  and 

Gencralon  -  Fdtrl'nnhi    Scala  -  Railway 
Appliance*- Li  gill  Planls-Water  Syitems. 


m     vr     #.#  //I/  ~ 


IHOISTS 


More  Lift     ■ 

per 
ound  Pull  ; 


IN  ease  and  speed  of  hoisting,  Cyclones 
are  unexcelled.  The  gyrating  yoke, 
an  exclusive  hoist  development  which 
keeps  two-thirds  of  all  Hit  gear  teeth  al- 
ways in  mesh,  plus  roller  bearings 
throughout,  means  smoother  action,  a 
faster  lift  and  less  muscular  energy  ex- 
pended on  the  hand  chain. 

A  Cyclone  Hoist  traveling  upon  a 
C.  M.  Track -system  makes  material- 
handling  easier  and  speedier  all  through 
the  plant. 

We  have  capable  diltributora  in  all  locali- 
ties to  aid  you  in  laying  out  material- 
kandling  and  hniatind  •yatemaand  auhmit 
eitimatea.     Catalog   on   request.       Write, 

tShe  Chisholm -Moore  Mfe  Co. 

Cleveland.  O. 


Hoists 


Cranes  Trolleys 


f>HAS(inS-      NFWVMHK 


riT  1  s  iiuRr, H 
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^luimuMniiiiiiiiiMiiiHiMiiiMiiimmimiimiiuiimimiiiiiitfHiiiiiHiiiiiiuiiMiimmiiiniiiiuiiiiiiiiiiiiiMiuiiNiiuiiiiiiMiimu^ 

THE  BABCOCK  &  WILCOX  COMPANY 

85  Liberty  Street,  New  York 


lUK 


Builders  since  1868  of 
Water  Tube  Boilers 
of  continuing  reliability 

BRANCH  OFFICES 

Boston,  49  Federal  Street 

Philadelphia,  North  American  Building 

Pittsburgh,  Fanners  Deposit  Bank  Building 

Cleveland.  Guardian  Building 

Chicago.  IMarquette  Building 

Cincinnati.  Traction  Building 

Atlanta,  Candler  Building 

Tucson.  Ariz..  21  So.  Stone  Avenue 

Fort  Worth.  Tex..  Flatiron  Building 

Honoldlc,  H.  T..  Castle  &  Cooke  Building 


Bayonne.  N.J. 
Barberton.  Ohio 


Makers  of  Stearo  Superheaters 
since  1898  and  of  Chain  Grate 
Stokers      since      1893 

BRANCH  OFFICES 

Detroit,  Ford  Building 

New  Orleans,  521-5  Baronne  Street 

Hooston,  Texas,  Southern  Pacific  Building 

Denver,  435  Seventeenth  Street 

Salt  I^ake  City,  705-6  Keams  Building 

San  Francisco,  Sheldon  Building 

Los  Angeles.  404  6  Central  Building 

Seattle,  L.  C.  Smith  Building 

Havana,  Cuba.  Calle  de  Aguiar  104 

San  Juan,  Porto  Rico,  Royal  Bank  Building 


immmnmtiirRniMmiirnHinKiiriiiMiiMiiniiriiriuiHiittiiuiitiiiriniiHnHiiiiMiHiriHMiiiiHnMirtirrnKimHiiiiiriittiiMiiniiHMUfiHiutniinHniiiimuiTMHniiiimiiiiirtiiiMiiiiiniiriiiMiiiiiiHiiniuiimi^ 


iiiiiiiuiiiiiiiiiiiiiiiiiiiiimiiii: 


A  Caldwell  Hemispherical  Tank 
with  Latticed  Column  Tower  com- 
bines those  essential  elements  of 
quality  material  and  workmansbip  and 
scientific  design  demanded  by  careful,  in- 
telligent  investors. 

The  massive,  bountifully  riveted  tower 
and  the  accurately  constructed  tank  suc- 
cessfully meet  the  demands  of  long,  hard, 
exacting  service. 

Wood  instead  of  steel  tank  If  you  prefsr. 
Send  /or  Catalog 


W.  E.  Caldwell  Co 

Incorporated 
1960  Brook  St. 
Louisville,  Ky. 


PES  MOIlSrES 

&  Structural  Steel  Work 

PITTSBURGH  .  DES  MOINES    STEEL    COMPANY 


luuuiiiiuiimiuiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiuinijmuiiiiiiiiiiiiiiiiiiiiiiiiiiii imiiiiii>iiuiii.:,iiiiniiiijiiimi>iiiji>ijiiiiuiit: 


RUST  CHIMNEYS 

RADIAL  BRICK  AND  REINFORCED  CONCRETE 
REFRACTORY  BRICKWORK 

The  RUST  ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS 

PITTSBURGH       WASHINGTON       BIRMINGHAM 


GENERAL  CONCRETE  CDNBTRUCTION  CD. 


CONCRETE  CHIMNEYI 


I :;|^jjgj^— —-—■——      I 

I                                         for  Special  Service  | 

=  Not   equalled  by  any  other  for   boiler   or  special  service  HIGH  i 

I  TEMPERATURE,    ACID    GASES    OR    ANY    OTHER    DNUSDAli  i 

i                                                                 CONDITIONS  = 

I  Wiederholdt  Construction  Co.  I 

=        621   Bank  of  Commerce  Bid?.  ST.  LOUIS,  MO.         i 

I        30  Church  St.  NEW  YORK,  N.  Y.         | 

^uiMiiiiitniiitiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiitiiiiniiniiiiiiiiiiiitiiiiiuiiiiiiniiiiiiiiiiiiiiiitiiiiiiiriiiiiiiiiiitiiiiiiitiitiiiiiiuiiiiiin 


Muuuuiuuiiiiunuiuuiiui 


lUIUUIiUlllIIIIMllllllilillimiiiiiiiNiiiiiiniiDiniimiiiiiiiiliiiitini. 

HORTON 


IIIIIIIIIIIII1IIIIIIII1IIU 

RAILROAD    I 
TANKS       I 


Steel  tanks  are  best. 
The  best  are  Morton's 

CHICAGO  BRIDGE  &  IRON  WORKS 


Hudson  T'lniinal.  CHICAGO. 
Ig.  ATLANTA,  1025  Forsyth 
Praetorian  Bldg.  SAN  FRAN- 
CISCO, 1020  Rialto  Bldg.  MONTREAL,  1114  Bank 
of  Toronto  Bldg.  JACKSONVILLE,  FLA.,  1322 
Bisbee    Bide. 


NEW     YORK.     3111 
2101    Transpor 
Bldg.     D.ALLA 


Steel  Tanks  for  All  Purposes 

Also  Wacer  Softening  Equipmeat 
Storage  Tanks,  both  vertical  and  hori- 
il,  riveted  orwelded.  Field  and  shop 
:d  Storage  Tanks;  Elevated  Tanks 
ndustrial.munictpal  and  railroad  use. 

GRAVER  07?#OTrfaw 

Ea.i  Chicaeo.  India.i» 


linimUllllllllUllllllliminnillllinilllulllliliiinniMiimiiiiiniinnini i iinilllliniininin 


■-uuiiiiitiiiiiiiiiriiiuiiiiiiiiiiiiiiiitniiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiinnniniiiiiiiiiiiiiiiiitiitniiiiiiniiiiiifiiniitnrr.uiiuditiiimimnii; 


AMERICAN  GAS  FURNACE  CO. 

Main  Office  and  Works,  ELIZABETH,  N.J. 

EVERY  TYPE  OF  GAS  BLAST  FURNACE,   HEATING  MACHINE, 

BURNER,  INCLUDING  BLOWERS,   ETC.,  FOR   INDUSTRIAL  USE 


FOSTER  SUPERHEATERS 


Reduce  the  fuel  cons 


nd  turbine  economy. 


POWER  SPECIAllTY  COMPANY  VS,  "'irS't„;"'iS;"  S"S  111  Broadway,  New  York 


:ci 


I 


4 
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ijiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiniiiiiiiii 


iiiiliilllillllllltllltIC 


I    THE   HEINE    CHIMNEY   CO. 

ENGINEERS    and    BUILDERS 

RADIAL  BRICK 

and 

I  CONCRETE  CHIMNEYS 

Chicago,  in.  New  York,  N.  Y. 

123  W.  Madison  St.  30  Cnurch  St. 

=  Branch  offices  in  all  principal  cities 

:iiiiiiu(MiiriiiiiitiiiiiiiiiiiiiiiiiMiii(iiiiitiiiiittiiiiiiiiiiiniiirintiiiiinMii 


CUSTODIS  CHIMNEYS 

Alphons  Custodis  Chimney  Construction  Cc. 

9S  Nassau   Street,   New   York 

Perforated  Radial  Brick  Chimneys 

BUILDERS  AND  DESIGNERS  OF  THE  TALLEST 
AND  LARGEST  CHIMNEYS  IN  THE  WORLD 

Anaconda   Copper  Mining   Company.   Anaconda.    Mont. 

Height  583  ft.  above  grade.     Top  diam..  60  It. 
We   drsig-n   and   build   chimneys   of   all   sizes   and    for 
.ill    purposes    lor    boilers,    furnaces,    chemical    plants. 
dtstruoiors.  etc. 

Experts  in  repairing  chimneys. 
Lightning  Rods  installed  and  repaired. 
Sr  ecifitations,  plans,  dcsijns,  and  data  furnished  free 
upon  request 

.VTLANTA  CLErELA^■D  PITTSBURGH 

nOSTON  DETROIT  RICHMOND 

CHIC\f;0  PHILADELPHIA       SEATTLE 
TORONTO  MONTREAL 

Send    for    free    descriotive    literature.    Set    No,    313. 


STEEL  STACKS 

•BREECHINGS- 
TANKS  OF  ALL  KINDS 

FABRICATORS  *nd  ERECTORS 
«>^SPECIAL  PLATE  STEEL  WORK 

SEND  US  YOUR  SPECIFICATIONS 
o'' BLUE  PRINTS  FORduoTATIONS 

LITTLEFORD  BROS. 

415  E.  PEARL  ST. 
CINCINNATI   OHIO 


'4tiiinitiiiiniiiiiiiiitiiiiiiiHiiiiiiiii 
ffliiiiiiiininiuiiniiiiiimiuiiiiiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiiiiiiHiiiniiHiiiiiuiiiiiniiniiiiiiiiniiiiiiiiiiMiiiiniiiiuiiiiniiitiiniiini^ 

I    AMERICAN  CHIMNEY  CORPORATION  I 

I  OF  NEW  YORK  | 

I  Designers  and  Builders  | 

I    Radial  Brick  Chimneys  | 

I  MAY  WE  SEND  YOU  OUR  CATALOGUE?  \ 

I  Main  Office:  I 

I  147  Fourth  Avenue,  New  York  I 


Chicago:  1101  Security  Bldg. 
Cleveland:   910   American  Trust    BIdff. 
Philadelphia:   Stephen  Gir.trd   Bldg. 
Boston.  Hi  Milk  Street 


II  iiiiiiiuii^     nnraimiiimmiiimi 


SUMMERHAYS  ! 
RADIAL  BRICK 
CHIMNEYS 

AND  BOILER  MASONRY  \ 

Pu<  our  60  years  of  highly  | 

specialized  training  and  ex-  | 

periencctowork  on  your  | 

chimney  problems  i 

Send  for  Jata  -phoiiyrcp/ir  s 

a ni^  names  of  curie merf  | 

^M  SUMMERHAYS^:SONS  | 

ROCHrsTF.R.  NY  I 


jlnimiiiimti 

BtiiMuiiiti  iiiiiiifiHHinniinim iinnf  I  iniii  I  III  1 1 1 


Norton    Self-Lowering    Jacks    Are 
Fastest  Jacks  Made 


the 


They  lower  the  full  load  with 
absolute  "^afcty  by  pressing  the 
button  —  \nu  do  not  have  to 
pump  or  cr;ink  them  down  as 
with  other  j.icics. 

25  to  100  Kini  capacity— Plain  and 
with  fori'  lilt  Send  for  complde 
illmlraleil   (   ualnii   No.  M). 


A.  O.   Norton,    incorporated 
440  Brookline  Ave.    f.ovti.n,  Maw. 


inniifnnmiiiiiitinniimmiT'miimnmiiimmmini 


WEBER 


REINFORCED 
CONCRETE 

CHIMNEYS 

More  Than  Fifteen  Hundred  in  Use 

RiiiLlns  nl 

The  Highest  Masonry 
Structure  in  the  World 

at  Tokio,  Japan 

Height  6TJ  ft. 
Inside  top  diaiiicier  i  ft.  6  in. 


The  Weber  Chimney  Company 

1453  McCormick   BuildinB,  Chicai-o.   U.  S.  A. 
S-Tlen  otTlics   Ihrnuchout  the  \.orld 


iiinuitiMiiinimimiiiMMiiHiiHiiiiimiiiiiiiininiiiiiMtiiiiiitiiiiimiiiiiiiMiiiMiimiiuimiiiiimiinuiuiiiiflflnHMaHMH 

Better  specify— 

KELLOGG 
CHIMNEYS 

That's  the  safest  way  out  of  future  draft 
troubles.  These  <iplendid  radial  brick 
stacks  arc  flcsigiii-d  by  experts  to  meet 
speciricfl  (Icir.anils  .  Built  «(  evenly 
burned  tiriik  haviiiR  patenteil  corruRated 
si(le>i  that  add  62j  per  fcilt.  to  the  strength 
of  the  mortar  joint.  May  we  send  you 
Bulletin  No.  fiO. 

The  M.  W.  Kellogg  Company 
90WMtStraet  New  Yfldt 

CaUmnev*  and  Welded  PIplna 
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MORAVA   CONSTRUCTION  CO. 

ENGINEERS  AND   CONTBACTOES 
Manntactnrers  at 

STRUCTURAL  STEEL 

For  All  Purposes     STEEL  BUILDINGS,  BRIDGES,  Etc. 

Capacity.   25,000   tons   per  year. 

General  Oflices  and  Works:    85th  Street  and  Stewart  Ave. 

City  Office:    Suite  419  People's  Gas  Bid?..   12'J  Michigan  Boulevard, 


Chic 


III. 


riiiiiifiiiriiiriiiiNiiiiiiiiiiiiiiriiiiiiiiMiiri)i[iiiriiirrtii[riirrfiiiiiiiiiiiiiinrnrriininiiiirnrriiriiiiriiiriiiiii[i)iiiii 
uiwlllHlllllliiiiiiiiiiiiiliMiiiillliiiiiiiiiiirillllllllllllllillliltiiiilliiiiuilliiiiiiiiiiiiiiiiliiiiuitiiiiiiiiiiiiiiiiiiiiiiiiiiiirinitiiiiiiiiiiiiiHt: 

I  ^^^STRUCTURAL  STEEL<^^| 

§  We  are  completely  equipped  for  furnishing:  and  erecting  heavy  roll-  = 

=  ine:    null    buildings,     sheet    and    tin    plate    plants,     maohnie    shops,  I 

=  foundries,     factories,     crane    runways,    bridg-es    and    all    manner    of  = 

I  construction   requiring-  highly  fabricated  steel  work.  i 

=  All  varieties  of  steel  plate  work.     Forge  and  hammer,  ojxy-acetylene  = 

I  or  electric  welding.  = 

Mnv  m 

PITTSBURGH,  PA. 

nimifiiiiiiiiiiiiiiiiuiiii)iiiiiiiiiiiiiiiiiiiiiiiiiii'iiiiimi>iiiiiiiiiiiiiiiiiiiiiiiiiii!i 

aMitmriiimiimiiiiiiiiiiuiiiiniiiiiiiiiiiiiniiiiiiiiimiiiiiniiiiiiuiiHiMiiiiiiiHiiiiiiiiiiuiiniiHiiiiiiiiiiiiiiiuiMiiiJiiMiiiiiiuiiiiiiuiiii       Hii'»><»iiiinii 


I      Bridge  Operating  Machinery       | 

I  Designed    and    Manufactured   for  | 

I     AH  Types  of  Lift  Bridges  and  Swing  Draws       I 

I    THE   EARLE  GEAR  AND  MACHINE  CO.      I 

I  PHIL.ADELPHIA,  PENNSYLVANI.\  | 

riiriirilltMllliniurilltlllMlliliiiriiiiriiiniiiiiiriiiiiiifiiiiiiilitiiiiiirillrnitiirtiitiiiiiirtiiiiiiiiiiiiiiitiiiiiiiniiiiiiiMiiiiirtiiiiiiiriiiiiiiirin 
SllllllllliilllllllllllllllllllllllllllllllllllllllllllllilllllllilillllilillllilllllllllilltllllllllllllllllllllllllllllinliiniiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiC' 

I  KING  BRIDGE  CO.  | 

I  CLEVELAND,  OHIO  I 


' niiiiriiriii iiiiiiiii nr ii rriiiiiiiiiiirtliiMiitliiiliiilliiilltilliiiillllllllluimiiKllllllllliiiillllllL 

I  Lackawanna  Bridge  Works  C*rp.  | 

I  Consulting  Engineers.     Designers.     Manufacturers  Of  I 

I  Steel   Structures  | 

I    NEW  TORE         CHICAGO         BUFFALO         DETROIT         BOSTON    I 
I  Mam  Office  and  Works:  Buffalo,  N.  Y.  | 

Tiriiiiiiiiiniiuiiiriiniiitriiiiiiiiiiiiiiiiiiiiiiiiiiiiit iitiiitiini:iiiiiiiii)iiitiiiiiiifiiiiiii(iiitiiiiiiiiiiiriii)irrMiriirriniinniiruMiiiiiia 


lllllllllllllllllllllltllJIintllMlllllllllllllllIIIIIIIIUIIllllllillill: 


I  FORT  PITT  BRIDGE  WORKS 

I  OF  PITTSBURGH,  PA. 

I  Bridges,  Buildings,  Ship  Fabrication 

i  General   OfBce,    Oliver   Rids  . 

=  Chicago  Office,  Ashl.md  Eloct 

=  furctiasine  Dept.  and  Works,  Canonsburg,  Pa. 


liiirniiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiNiirjiiiiiiuiiiitiiiiiiitiiiiiiiiii 


iiiiitiiriiiriiiiiiiililiiuntiiiiiiiitiiiin 


IIIKIIIIIIIlllfJIMIIIlllllllllllfj 


I  Minneapolis  Steel  &  Machinery  Co.  [ 
I  Designers,  Fabricators,  Erectors  1 

I  Structural  Steel — all  purposes  I 

I  Works  in  Minneapolis  | 

I         Offices  in  Denver,  Great  Falls,  New  York,  Salt  Lake,  Spokane         | 

wimiiiiiiiiiMiiiiiiimiiiiriiMijui iiiiiJiiniiiiiiiiiiiiiimiiiiiiMiiiiiiniiMiinimiiiiiiiiiiiiiiiiiNiiMiiNiiiiimiiniiiiiiimnuiuic 


The  Mount  Vernon  Bridge  Go. 

ENGINEERS  AND  MANUFACTURERS  OF 
Iron  and  Steel  Mill  Buildings  and  Structural  Work 
Railway  and  Highway  Bridges,  Roofs.  Viaducts,  etc. 

MOUNT  VFRNON  OHIO 


RIVERSIDE  BRIDGE  CO. 

STEEL  STRUCTURES 

MARTINS    FERRY,   O. 


THE 

Boston      Bridge     Works 

INCORPORATED 

47  Winter  Street,  Boston,  Mass. 

Bridges    and     Buildings 


Works— Phoenixville.  Pa 

The  Phoenix  Bridge  Co. 

—  Bridges  and  Buildings— 

iffices 
P.hiia.    New  York   Boston    Rochester    Washington 


.'iMiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiimiiiiiiiiiiiiiiiitii 


tiiiiiiiiiimiiMitiiuuiiriiiiiiiiiiiiiiiiiiiiiiiiiniiiillliriiriR      ^iniiiiiiiiiiiiiiiitiiniiiiiiiiiitiiuiiiiimimiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiii 


Hniniiiiiiiiiiiiiiiimiiiiiii' 


IIIUIIIIIIllllllllllllllllllllllIlllllllllllllllllllllllIIIIIIIlllllllllllllllKIIII 


iniiiMiiHiiiiiiiiiimiiiiiiniiiiiiiiimcilinlliiuuiiiiiiiiiiL 


The  Strauss  Bascule  Bridge  Company — Engineers 
Specialists  in  MOVABLE  BRIDGES,  Designers  of 
STRAUSS    TRUNNION    BASCULE    BRIDGES 

and 

STRAUSS  DIRECT  LIFT  BRIDGES 

225  North  Michigan  Avenue,  Chicago 


Virginia  Bridge 


&  IRON 

CO. 


Steel  Buildings  &  Bridges 

ROANOKE  MEMPHIS  BIRMINGHAM  ATLANTA  | 

NEW  ORLEANS  DALLAS 


''.llllltllllllMltlllllllllllllllllllllltllllflllllllllllllllllllltllllllltllllllllUlltllllllllimilllllHIIIIIIIIIII 


iiiiiiiiiiiiifiimiimiiiiiiiiiMiiit: 


uiltUllliiiiiiiiiiiiiitiiirtiiiriiiniiriiiTMiiiirtiiiiiimiiiiii 


iniiiMiittiniiitiiniiHiniiiiiiiiuiii 


HMiiiimiiiiiniiiiiiiiii 


iiiiiiiniiiiiiiiiiiiiuiiiniiiiimimmiiinmiiiinrmmiiiimnmrnimnHnnTTmni 
jiiiiiiiiiiiiiitiiiiiiitiitiiiiiiiiiimiiriiiiHiiiiiiiiiitiiniiiTiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiuiiiiiiiii^ 


MliEElilOiiCO 


^r^^ 
^^>^ 


STEEL  FRAMED 


■  :<"i' 


Ml* 


9FAI.L  KINDS 


'iiiiiiimitmiiiiiiiiiiiliiiiiiiiiiii 


=  Offices  and  \\  orks. 

=    BERLIN      -      -      CONN. 

1        220  Broadway.  New  York 

^■IHHI      =      §  Sprlngueld.  Ma^. 

iiiiiiiiiiiiiiiiiiiiiiitii^      ^iiiiiiiiiiuiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiHiimiiiiiiiuiiiiiiiuiiiiiMiiitiiiiiiiiiiiiiiii 
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faiMuniiiinimiimiMnMiitrmMimiiiiiinimmimitniiiiiiniiiiiiiiiiittniiiiruimimiiMiiiuiiiiiiiiiinmiiniim 

I      Shoemaker-Satterthwait  Bridge  Co.       I 


New  York 


nuiuiiimmimirinriiiiiimimiimmiirnniT] 


Fabricated  Steel  for  Bridges  and  Buildings 


Main  OflRce  and  Works 
Pottstown,  Pa. 


[nnmmnnniDiinninimmnmimimuiiriiniiimiimiiiiimiiiiiiriirmrimmiiiniiiiiiriiiiiiiiiiiiiiiiinnirriiiii 


Philadelphia 


iiiiiiiiinimmiiimiiiiiiiiiimimiiiiiMiiMiiiMiiiiiiiiiiriiiiiiiii 


:liW^lPG>PlI^ll3^(ji'^TO 


.e«,/i,  *ii,  &<jmeers,Des,'c/n(:rs.  FabrJcators.  Erectors  of         smMhibma,, 

r^™.w*,^  S:j'j^(/C^[/^>AL  STEEL  WOfiK  ,JlaS„ 

Grand Croiiiny,///.  PrpmptshipmenisoffabrtcxiiedorpJqjnseciwns^f^^  '"'chic'a^o.n/  ^"'' 


^iiiuiiliiiniiiiriiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiini iiiiiii i iMmmiiiiinirMriiiiiMjijjrijjiiiMJtuiiriiiiiiiiiiiun]ll»iiiniiuiiniuiiirMjnNjnii»llluiiJiJiiMrriniMiiriiiMirniirniiMiir»iiiiMiijiiiiirMiirniiMnrHiiriiiiiJJMiiriiJi»iiiMiriJUUtlimi^^^ 

[FREDERICK    SNARE    CORPORATION! 


Harbor  Works 

Bridges 

Railroads 

Railroad    Terminals 

Warehouses 


Formerly  The  Snare  &  Triest  Co.  Industrial  Plants 

CONTRACTING  ENGINEERS  Sugar  Mills 

xr       1  Power  Plants,  Dams, 

8   West   40th   Street,    New    York  Reservoirs,    Pipe   Lines, 

Havana,  Cuba.  Zulueta,  36  D.  Philadelphia,  Pa.,  1524  Chestnut  St.  Tanks. 


aiiiiiiiiriiiiiiiiiiiitiitiiiiirnitiiiiiiitMitiiriiiniininnriiiiiiiiiii 


iiMiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiimiiiitiiiii I iNiMiinniiinimiimirmmiiiiimiiiiiiiiimjimmiiiiiiiiiiiii iiiiiiniiiiii i > MiiMiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiw 


Miiiiiiiiuiiiiiiiiiiiiifniiiiiiiiriiiiiiii 


iiiiiiiiirdiitiiiiiiiiiiriiiiiitiib 


EASTERN 


RjDGE&sTRucTURALC^ 

■      WORCESTER,  MASS.        '^ 

BRIDGES    AND    BUILDINGS       J 


INDEPENDENT 


BRIDGE  CO. 


WORKS: 

NEVILLE   ISLAND,   ?A. 

and   NORTH   SIDE 


OFFICE: 

MAY   BUILDING 

PITTSBURGH.   PA. 


SticadHrcMtccturaUronOlprbsl  I  triest  contracting  CORP. 


LOUISVILLE,  KY. 
STRUCTURAL  STEEL   and  ORNAMENTAL  IRON 

Large  Stock  of  Standard  and  Bethlehem  Shapes 
Immediate  Shipment  of  Fabricated  or  Plain   Material 

iitMiriiiiiiiintiiiriiiiiiiMiitiiiitiiiiiiiMiiriuMiriiliiiiiiitiniMiiHittiiiiiiiiiiiiiiiiiiiiiilMiriiltiiiiriiiriiiiiiiiMiiriiiiiiiiitMii 

iiitHiiiifiiiiiirriiiniiiiiirrinMirniiiuiiMiiiiiiiiiiiiiiitiMipiiiiiiiiiiiMitiiirtimm'liiiiirmiimimimimiiimilimimiiil 


W.  G.  TRIEST.  Pres. 


O.  A.  MECHLIN,  Vice-Prcs. 


I      I 


CONTRACTING   ENGINEERS 

126  East  59th  Street,  New  York  City 

Steel,  Masonry  and  Timber  Construction 


=    Edward    F.    Tenr.    Chairman    of   tb» 

i  Hoard 

E    Frederick   lencb.    President. 


The  TERRY  &  TENCH  CO.    I 

INT  I 

Engineers  and  (^'m/rnrtors  i 

GRAND  CENTRAL  TERMINAL,  NEW  YORK  CITY       | 

iiiHiiumiiiiiiMiititiiiiiriHiiKiiitiuriiiiiitiiiniiiiiMHiuiiiiMitiiiiiiiiiiiiiiiiiiiiiiiin 
iiiiiiiiiitiHiiiiiir iiiiiriiiiiiiiiiiniiiiniiHitmitiiiMimiiiriiKimrmiMitiiimMU 

Engineers  ■  Contmctors  •  Exporters 

STRUCIURAL  STEEL  AND 
SItLL  LUMBER 

Comphir   InJnulriol  Buildlngi 


lull iiiitiiiiriniiiiMiriiittiiiuiiiiriiiiMiiiiiiiiftiiiiMiriiirtiitiimmiriiiiiMiiiiiiitriitriiirrMriitirMitiiitiriiriiiriitiiitiiniiiiiiHiiiin 

aiilllltllillltdiriltriliMiDilirillllillttiinll.riiiiliiitihill ililriiiiiiiiniitiiiiliiiiilitiiii rtiiirtiiillllMiiillllMrilirilllllirMtllUMn; 

I  STEELE  &  CONDICT,  INC.  | 

=  Bfajlufacturtng    Engineers — Jersey    City^    N.    J.  g 

I  Mn>t   Modem    K.i.llllii  s   liir   tlip  | 

I  IlKSIGN     M.ANnWCTT'UK  ;iii.l  KlilCCTION  of  | 

I  MACHINERY  and  EQUIPMENT  i 
I  Soi  all  types  of  MOVABLE  BRIDGES  j 

^iitriiiiiiiiMiHiiiiriiiiiniiiiiiiiiiiiMiiiiiiittiiiniiniriiiuMiiMiiiriiiiNitiiiiiMtitiniinMininiMniiiiiMiiiiirtiiiiriiriiiiiiiiiiiiriiiiiuiiii? 
urimiiiMmMirMitiiirimnniiminmitiitiiHtititiMniiHlMiiiMniiHiiinriirMiiiMmiiiiMniiniitHniMiitMiiMiitiiiiMMiiiiMiiMiiiiiiMiii; 
=      EttalUthrit  JUS  rnrr.rp<^nfr,t  jHf^c.  PrinroTporaid  i90S 

I  PENN  BRIDGE  COMPANY 

I  Beaver    Falla,    Pa. 

Detlcners  Manu(ac.urcr»  Erectors 

Bridses,  Buildings,  Striicliiral  Steel  of  Every  Description 

Slock   Steel    lor   Prompt   Shipment 

r....nrf>i.  undil/oflll-.r  II  ,..k 

napa:    Dearer  Falli  aiid  ('lariTillc.  I'a.  rapirlD  .^.n.noi)  ti.ni  prr  annum 

iminuHHiMMMiiMiiiMtfiiimirifiimmniMnmiKniinMiiMiiiMiiDMiiniuMtiMMlKiiMMmtHiMMir 


CHESAPEAKE 


IR 


Steel 
Bu'ldings  ...  ^^ 

BriiJges,  Etc.      VV  Sj 
BALTIMORe     :: 


Electric 

Tra. cling 

Cranes 


MARYLAND 


Louisville  Bridge  &  Iron  Company  I 

<lnr.iri.<.nil.d,  f 

Louisville,  Ky.  I 

Bridges  Building*  Structural  Steel  | 

Engineera,  Fabricelora.  Ereclora  uf  Sle-el  Railroad  anil  | 

Highway   Bridges.      Structural    Metal    Work  | 

of  .very  description  I 


114 


Market— E  NGIN  BERING     NEWS- R  ECO  R  D— Place 


Vol.  88,  No.  26 


You  Get  Them 
in  the  Gurley 

There  are  a  number  of  things 
which  every  Engineer  looks  for 
and  expects  to  find  in  the  transit 
he  buys — 

Accuracy — for  his  own  repu- 
tation depends  upon  it. 

Dependability — for   his  work 

can't  wait  while  he  has  his  transit  "tinkered  up." 

Durability — for  he  cannot  consider  frequent  re- 
placement. 

Usability — for  his  work  demands  a  simple,  light 
weight  "assistant",  easy  to  carr>'  and  convenient  to 
operate.  That  he  gets  these  things  in  his  Gurley 
Transit  is  evidenced  by  the  fact  that  they  have  con- 
tributed towards  the  success  of  four  generations  of 
engineers. 

We'll  be  glad  to  send 
descriptive  literature 


Since  1845 


i°c^ 


BUFF 


iiiiriiiiiiiiiiiiiiiMitmiiiiiiiiitiiiiiiiiiiiriiiiiiiiiiiiriMiiiiiiiiitiiiriiiiiiiiniiiiiiiiiiitiiiiiiiiiimiiiHiiiiiflUir 

A  New 
K6tE  Surveying  Instrument  | 


^iiiniKiiiMiitiiifiiiiiiiiiiiiniiiiiiiimiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiititiiiiiiiiiiiiiiiriirtiiiiiiriiiiiiiiiininiiinniiitiiMiiMiriiiMitiiiiiiim;? 
:iiiniiriiiiiiriiriiiiriiriiiiiiiiiiiiiiiiiitiiiiiitiiiiiitiiiiiiniiiiiiiiiiitiiti!iitiiiiuiiiitiiitiiti;iiirtiliiiii)lllllllllliiiiiiiiiiiillll£ 

Alteneder's  | 

Spring-Hinge   Ruling  Pen  | 

Quickly  and  thoroughly  cleaned  | 

without  disturbing  the  adjustment  I 

THEO.  ALTENEDER  &  SONS  [ 

1219  Spring  Garden  Street,  Philadelphia,  Penna.        | 


Pat.  Aug.  9,  '92  ;  May 
7,  '95.  Every  genuine 
inslrument  stamped 
"T.  A.  «  Sons." 


Excel  in  every  essential:  Design — 
Material — IVorkmanship  — Finish 

nilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiitiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiini iiiiiiiiiiiiiriiiriiiiiiiiiiriiiriiittiitiiiriiirilitiitrilirriiniii; 

iniiiiiirniiliiiiiiiiiniiiiiiiiiiiiiiniiitiitiiDiilluililiiiiiillDlllllllir- 


I  Owing    to    its    compactness,    lightness,    and    portability           | 

I  this  Expedition  Plane  Table  is  particularly  suitable  for           | 

I  the    geologist,   topographer,    or    geographer.                               | 

I  The   Alidade   weighs   but   V/2    lbs.   lY^   inch   telescope;           | 

I  11/16   inch   objective;    prismatic   eyepiece;    magnifying          I 

I  power   about   16  diameters.     The   telescope  can   be   re-           = 

i  volved    on    its    longitudinal    axis.      Vertical    arc    with           | 

I  K  &  E  Patent  Stadia  Arc.    Brass  .llidade  blade  gradu-          | 

I  ated,  50  parts  to  the  inch.     Circular  spirit  level,  strid-          | 

I  ing   level,    trough   compass.     In    solid    leather,    velvet-           i 

I  lined     case     with     shoulder     strap.       Drawing    Board           | 

I  18  .X  24  in.  of  substantial  construction  mounted  on  light,           i 

I  but    rigid,    extension     tripod    with    Johnson    leveling          | 

I  attachment.                                                                                        | 

I  Send  for  complete  price  list                                1 

KEUFFEL  8t  ESSER  CO. 

I  KE«n(DI!K,127iaionSl.      6enlOffice6'Facbi-ies,H0B0KEN,K.J.              i 

=  CHICAGO    -    STLOUIS    '    SANFEANCLSCO   "  flONTEEAL                 i 

I  516-20  S.Ieaiioni  St  8171ocuslSt           30-31SecondSt     5  Notre  Bane  StV             | 

I  Kwwing  Ifelcriiils '  M^emaiicaJ  wd  Swvcyin^  Insinmails             | 

I  Measuring  Tapes                                         | 

.^iiiiiiiiiiiiiirirmimiiiMiiiiiiiiiiiiiiinimiiiiiiiiniiiiiiiiii iiiiiiiiii iiiiiinniiiiiiiiiiiiiMiiimmiiiiimriiiimriiminmS 

HiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiMiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiuilimuo 

I  Speaking   of   the    famous                                    | 

I  "WHITE"  NO.  1916  TRANSIT             | 

I  a     well-known     engineer     recently 

I  said : 

I  "It  beats   any  inachine  I   have 

I  ever  used  before ;  it  lacks  noth- 

I  ing  but  the  power  of  speech." 

I  Send  for  our   1922  Cala- 

1  logs     of    surveying    and 

I  draii;ing  instruments. 

I  David  White   Company 

I  903-912  Chestnut  St. 

I  Milwaukee,  Wis. 

ifriWlliriliMiiiiiiMiiiiniiiiillnlltiiliiiiii 
Hiiiii)iiiiiiiiiiiriiiiiiiiii)iiiriiirriirtiiiiiriiiiii;iii 


Once  a  Buff  Owner,  Always  a  Buff  Owner  |  | 

Send   for   Xew   Catatoff   -Vo.    2  |  | 

BUFF  &  BUFF  MFG.  CO.,  Boston,  Mass.  |  | 

Branches:  I  5 

46  Dey  St.,  N.  Y.  C,  231  N.  Wells  St.,  Chicago  =  I 


fiiiuniiiiiiiiniiHi 


iiiitiiiniiniininiiinniiii] 


Tycos 


temperature    ^^^^'^^ 
instruments  *v  c 

ice  that    RECOiy>ING 


ual    capacity    tor 


irCim/xinies    Rocliester,  N.  T. 

■jT   ^lEir     Tp?»pfTO(itre  Instrument 


Send  for  Catalog  BX-10  of  I 

PRECISION  I 

ENGINEERING   INSTRUMENTS  I 

Wm.  Ainsworth  &  Sons  | 

DENVER,  COLORADO,  U.  S.  A.  | 

^iimiuuiimimiiiiniiiiiuiiillilliriimiiiniiiituiuiiiiiinimiiuiniiiiiiniininitiuiininnuiuiuuiuiuiiuiiiiiiiiiuiniiniiiniim 
S'niiniiiiiuiirrniitiiimimiiiiiwniMiiniiiiiiniiiiuiiiiiniumininiMiiiiiiiimimiiiiiiiiimimninMiMiuiiniinMUiimiimu^ 

Quality  Evidenced  Since  1882  I 


LlETZ 


'^r»ovv 


Transits— Le\  ELS — Alid.ades         i 

PRECIS2 — SENSITIVE — STRONG  | 

The  A.  LIETZ  CO.,  San  Francisco,  U.  S.  A,    | 


riiiiiniiiiiiiiiiitiitiiiiiiiuiiiiiiiiHiiiius 
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Pease  Steel  Filing  Cabinets 

are  Indestructible,  Rigid 

and  Fireproof 


They  are  built  entireh-  of  cold  rolled  furniturt-  sti-i-l 
which  has  been  re-anncaled  and  pickled  to  remmr 
all  foreign  matter  and  lc\clled  to  eliminate  bucklini;. 
Welded  corners  do  awa\-  with  joints. 
Manufactured  in  a  beautiful  olive  green  and  all 
sections  are  of  an  exact  size  so  that  new  sections  can 
be  added  which  will  fit  perfectly.  Drawers  operatr 
easily — cabinet  will  not  swell  or  shrink. 
Our  Drafting  Room  Furniture  Catalog  F-21  gives 
complete  information  on  Tables,  Filing  Cabinets, 
Etc.     Shall  we  send  you  a  copy? 

Pease  Tables  Do  Not  Wobble 


This  illustration  shows  Prase  No.  53  Table,  which 
IS  a  superior  drawing  table  and  is  extremely  rigid. 
The  sturdy  steel  frame  h.\-  a  baked  enamel  surface. 
A  rack  and  pinion  arranu'iiicnt  enables  one  person 
to  easily  raise  or  lower  the  .idjustmcnt. 
Pea.sc  No.  S.'?  Tables  h.r.i  Iv  en  adopted  in  many 
large  drafting  rooms  and  a  pleasing  fact  to  us  is  tbr 
large  number  of  orders  vvc  receive  for  the  second 
and  third  tables  from  the  same  parties.  Fully 
illustrated  in  our  FurnitD"   Catalog  F-21. 

Write  for  I     '''"t-  F-21 

THE  C.  F.  PE/  '^K  COMPANY 


836  N.  Franklii 

Blue  Pr,nl,r>e   Machinery 


Chicago,  III. 


Stipplt' 


Examine  this 

Hydro-Electric  Library 

for  10  days,  free 

TF  your  consulting  work  has  taken  you  into  the  field  of 
■1  water  power  development  you  know  the  work  done  by 
Lyndon — Taylor — Braymer — Mead.  All  have  a  world- 
wide reputation. 

The  McGR.\W-HILL  HYDRO-ELECTRIC  LIBR.\RY 
contains  what  they,  from  their  experience,  have  found  to 
be  essential  in  undertaking  a  hvdro-electric  project. 
Every  angle  of  the  field  is  covered  fully— the  benefit  of 
their  years  of  engineering  experience  is  yours. 

Lyndon — 

Hydro-Electric  Power 

\olume  One — Hvdraulic  Development  and  Equipment 
498  pages,  6x9,  23S  illustrations. 

A'olunie  Two — Electrical  Equipment  and  Transmission 
J60  pages,  8x9,   194  itlusirations. 

These  two  books  oovor  liesiini  and  constrtiction  thoroughly, 
tvcry  p.irt  of  .i  hydro  flct no  plant  that  the  practicing 
cnsnncer  is  expc-ied  to  dosiini  can  he  rlesigned  tvom  the 
information  in  these  two  vulumes.  Dams,  pipe  lines  and 
transmission  lines  receive  special  attention.  Electric  ma- 
chinery is  treated  from  the  viewpoint  of  the  man  who 
selects  it. 

Taylor  and  Braymer 

American  Hydro-Electric  Practice 

439  pages,  6x9,  28S  illus!  rations. 

This    book     gives     detailed     dc.acriplions     of     m.iny     typic.il 

American  plants,  with  definite  examples  of  the  best"  American 

practice  included. 

The    Information    pn.  ■  nted    is    exceptionally    valuable    as    a 

guide   in    formulating.    ■-  rranging    and    comparing    plans    and 

tpecifications.   and  chec.-ing  operating  results. 

Mead— 

Water  Power  Engineering 

843  pages,   6x9,  437   illustrations. 

An  nxjilanatinn  of  the  drt.iiN  of  the  entire  engineering 
liroblcm  from  the  first  Invcstiir.Tlion  to  the  compleje  plant. 
The  material  on  Fin.incinl  an.l  Commercial  Considerations 
is  of  special  value. 

Our  Special  Offer 

We  arc  so  firmly  tonviiucd  that  you  will  find  this  library 
of  value  to  .vou  that  we  will  send  the  Iwioks  wllhoirt  one 
c«.nl  down  a'l  voiir  reiniest,  Kxaniine  tlii-ni  f(tr  10  d.ays, 
tr.«v      If    vou    ileelde    lo    keep  them    senil    u-    H    in    ten    days 

:omI   then   jt    ni.Mithly   lor   four  m..nlh-. 

SMALL  MONTHLY  PAYMENTS        > 


^ee^AxmihiatSmCDUficn 


Mrnrnn-lllll  Book  Co..  Inc..  .TiO  Snenlh  Avenne.  New  York.  N.  Y. 

Yon  n.  IV  ""II. I  ni.  lie  four  volumes  ,,(  Ml.'  .M.lirau  Kill  Hydn> 
Elcnrie  Uhriirj-  <iri  ipproval  for  10  ilnys'  examination.  I  agre< 
to  return  the  books,  imslpald.  in  10  Uay»  or  lo  remit  >4  then, 
aad  (4  per  month  for  luur  months. 


.1  am  a  member  of  Am.  Soc.  C.  E. 

.  I  am  a  subscriber  lo  Vint.  News-Record. 


Addr.." 

om<'lal     rusllion 

Nsme  of  Compa  . 

Tli^.kl    iwtil    on 
'    oiaOs  onir 
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Hamilton 
Drafting  Room  Furniture 

The  Vertical  plan  safe  fits  in  with  the  Hamilton 
Idea,  which  is  to  simplify  the  work  in  the  draft- 
ing room  and  to  increase  the  efficienc)'  of  the 
draftsmen. 

Hamilton  engineers  will  be  glad  to   tell  you   how  this 
can  be  done  at  minimum  cost  of  installation. 

Hamilton  Manufacturing  Co. 

Two  Rivers,    Wisconsin 
Rahway,  New  Jersey 


The  Hamilton  Line  Includes 

Combination  Drawing  Tables  and  Filing 
Cabinets — Steel  and  Wood  Sectional  Blue- 
print      Files  —  Drawing       Tables Folding 

Horses  and  Trestles — Typewriter  Tables- 
Straight  Egdes — T  Squares. 


A 


3ilimiulJuiiJiiiiiiiiiiiiiiiiiiiiiiiiiJuiiuiuiiiiiiiiUJiiiiiimiiiiniuuuiiiiiiriiiiiJiiiiiijiiiiiuiiiiniiniiiiiiiiiijiiiiiiniiiriiiiiJiijniiuilis   aiiimiHiiiiiniiiiUHiJiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiniiuimiiiiJiiiiiiiiiiiiuiiiiiuiiiriiniinriiiiiiuiiriJiriiiiriJuiiiiiJuniiinij 


WEBER  Waterproof 
Drawing  Ink 

Easier  on  the  Eyes 

The  opaquen  >'.  of  this  ink  and  the  satin 
finish  with  which  it  drys,  make  it  a 
favorite    among   draftsmen. 

At  alt  dealers 

F.WEBER  CO. 


Drawing    Materials 

PHILADELPHIA 

Louis     Mo  Baltimore 


Md 


(f^tlilMilit^ 


WOOD  or  STEEL 

ECONOMY 

DRAWING     TABLE 

&  MFG.   COMPANY 

Adrian,  Mich. 


DIETZGEN I 

DRAWING  INKS  | 

are  absolutely  waterproof,  flow  | 

freely,  dry  quickly,  and  stand  | 

color  washes.    Colors  dense,  | 

true  and  brilliant.  | 

Drawing  Tables,  The  qualitywill  appeal  I 

B,     °c,  ,  arid  prices  vtll  interest.  = 

oards.  Scales,  | 

T  Squares,  Tri-    EUGENE DiETZGENCO.    ! 

angles,  Curves,    ^^.        „„.„„..  = 

,      °  Chicago     New  York     San  Francisco    New  Orlcanc      = 

Instruments    etc  P<t»bu  i-h     rbUadepli  a     wash  nglaa 


BERGER 

Monitor  Transits  and  Levels 
C.  L.  BERGER  &  SONS 


BOSTON,  MASS.,  U.  S.  A. 


Tiiiiiiniiiiiiniii 


iiiitiiiniiNiiiiiiiiKiiiiiiiiiiirmiiimiiiiirtiitiiiiiiiiiiiiiiiiiiiMiiiiitiiiii 


^tiiiiiiiirniiiiiiniitiirMiiiiiiNiiiiitiiniiiiiiiiiiiiittiiiii 


VF/r/Af 


Measuring  Tapes  Stand  on  a  Record  of 
Performance   as   well    as   a   Guarantee 

They  have  SnAlamlamBt>UA>   Readings 


Nubian  (dark)  Finish,  Metal-Lined  Cases,  Improved  Reels,  Etc. 

Stocked  by  Hardware  and   Engineering  Supply  Houses. 
,  -«  ^%^  SACINAW,   MICHIGAN  Send 

THE fuFK/N Rule  Qo. 


Catalogue 
Factory 
r.    Ont. 
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Faster,  cleaner  work — 
at  lower  cost 

The  operator  gets  out  faster,  cleaner  work  than  he  ever 
did  before — and  the  prints  are  perfect!  Every  detail  clean, 
sharp.     Use  it  to  do  your  copying  work — estimates,  specifi- 

■-  cations,    etc.,    it    h    so 

economical  to  operate. 
There  are  no  glass 
C)lin<lers  to  break — 
no  ventilating  fans  to 
get  out  of  order  or 
fail  to  function  —  no 
series  of  belts  to  ad- 
just or  monkey  with — 
no  high  power  motor 
to  eat  up  current.  One 
of  the  biggest  advan- 
tages of  W'ickes  Ma- 
chines is  their  absolute 
simplicity.  Write  U8 
today  for  details  of 
the  "how  and  why"  of 
tht\f    advantage*. 

R^queat   bringa 
pnntffd  matter. 


"SEE-B" 

Process  on  Tracing  Cloth 


I  '«56     WICKES  BROTHERS      '»" 


2007  Water  St.,  Saginaw,  Mich.,  U.  S.  A. 

501    Fiflh   Av€  .    .Nrw    York.  N.   Y. 
736  While-H«nry  P.l-te  ,  !i»»ltU,  W««li. 


SYSTEM 

•MICMiaAN 


Duplicates  Original  Tracings 
on  Waterproof-Tracing  Cloth 

The  newest  process  in  printing,  n.xact  ilujilicatcs  in 
15  minutes  on  tracing  cloth  by  coniart  printing  similar  to 
blue  printing.  Duplicates  serve  every  purpose  of  origi- 
nal. Positively  waterproof.  Great  economy  in  time  and 
money. 

I'pon  request,  accompanied  by  bu«ine»»  card,  we  will  be 
glad  to  send  executives  a  cony  of  our  new  384-page  cata- 
log, illuttrated   in  color*. 

New  York  Blue  Print  Paper  Co. 

lOZ   Rcnde   St..    New    York 
Ampricnn    Blue    Print   Paper  Co. 
^  445  Plymouth  Court,  ChicKRO 
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New  England 


Adams,  H.  S. 

Constdling  Emjineer 

Wharf  and  Dock  Construction, 

Foundations,      Harbor     Works, 

Water  Terminals. 

100-101  Ames  Bldg., 

Boston  (0)  2\Iass. 


Barbour,  F.  A.. 

M.Am.SocC.E.  M.Can.Soc.C.E 
CoTianlting  Engineer. 
Water  Supply,   Water  Purifica- 
tion, Sewerage  and  Sewage  Dis- 
posal. 
Boston.    Mass..    Tremont   Bldg. 


L.  J.  Carmalt 

ConsuUiuQ  Engineer 
Industfial  site  investigations  in 
New  England  their  Transport- 
ation, Labor  and  Economic  Prob- 
lems. Geneial  Engineering  Stud- 
ies— Railways,  Terminals,  etc. 
1 29  ChurchSt.,  NewlHavenConn 


The    Crandall    Engineer- 
ing Co. 

Floating.   Basin,    and    Railway 

Dry  Docks 
Wharves        Piers,         Terminals 

Harbor  Works 
Investigation,     Reports,      Plans 

Supervision 
Boston.    Mass.,     102  Border   St. 

East  Boston  Sta. 


Main,  Charles  T., 

M.Am.Soc.M.E. 

Plans  and  Specifications  for  Tex- 
tile Mills  and  other  Industrial 
Plants,  Water  Power  and  Steam 
Power  Development.  Examina- 
tions and  Reports  on  Plants 
with  reference  to  their  Value, 
Reorganization  or  Development. 


McClure-Greene  Eng.  Co. 

Civil  and  Consulting  Engineers 
Water  Works,  Sewage  Disposal, 
Dams,  Bridges,  Hydraulic  De- 
velopments, Examinations.  Esti- 
mates, Reports.  Plans,  Specifi- 
cations, Supervision. 
Worcester,    Mass.,    Park    Bldg. 


Metcalf  &  Eddy, 


Water  Works  Sewerage. 
Disposal  of  Sewage  and  Indus- 
trial   Wastes.       SuperWsion    of 
Operations.     Valuations. 


Boston,  Mass.  U  Be: 


iSt. 


Vaughan  Engineers 

John  F.  Vaughan 
DcMgn  and  Supervisiou 
Hydraulic,  and  Electrical 
Steams,  and  Structural 
Industrials  &  Public  Utilities 
Investigations  and  Reports. 
Boston,  Mass.  185  Devonhie  Str. 


Stone  &  Webster 

Incorporated 

Examinations  Reports  Valuations 

on 

Industrial  And  Public  Service 

Properties 

New  York       Boston        Chicago 


New  York  City 

New  York 
and  New  Jersey 


Banks  &  Craig 

Engin  ees — Chemists 
Design,  Operation,  Valuation,  In- 
vestigations. Water,  Sewage,  In- 
dustrial Wastes.  Food  Chemistry. 
Dehydration.  Colloids.  Research. 
51  East  42nd  St..  New  York 
709  Telegraph  Building,  Harris- 
burg.  Fa. 


Bowe,  Thomas  F. 

Consulting  Engineer 

Reports        Waterworks,  Sewerage, 

Valuation     Treatment  of 

Design  Sewage, 

Operation     Industrial  Plants. 

110  Williams  St. 

New  York  City. 


City-Wastes  Disposal  Co. 

Specialists    iu    Drainage,  Sewer- 
age and  Sewage  Disposal.     * 
Reports  and  Estimates,  Surveys, 
Plans  and  Supervision. 

New  York,   4.ji  Seventh  Avenue 


Caird,  James  M. 


Chemist  and  Bacteriologist. 

Expert  Testimony ;  Examinations 
and  Reports  upon  Proposed 
Sources  of  Water  Supplies;  Tests 
and  Supervision  of  Filter  Plants; 
Copper  Sulphate  Treatments  for 
Algae;  Sterilization  Treatments; 
Sanitary  Investigations,  Includ- 
ing Typhoid  Fever.  * 

92  Fourth  St..  Troy,  N.  Y. 


Cole.  Edward  S. 

Hydraulic  Engineer. 
50  Church  St.,  New 


York. 


Concrete-Steel 

Elngineering  Co. 

Designing  and  Supervising 
Engineers 

Concrete-Steel  Bridges 
New  York,  Park  Row  Bldg. 


Coulter,  Waldo  S. 

Consulting  Engineer 
Water.      Sewerage,       Industr'al 
Wastes.   Drainage.   Power  Valu- 
ations, Reports,  Estimates,  Sur- 
veys. Plans  and  Supervision. 
114  Liberty  St.,    New  York  City 


Cooper  &  Co.,  Hugh  L.. 


General     Hydraulic    Engineering. 


Including  the  design,  financing 
construction  and  management  of 
hydro-electric  power  plants. 


New  York  City,   101  Park  Ave. 


Davis,  B.  H. 

Consrdting  Engineers 

Reinforced  Concrete  Bridge? 

Monumental     Structures    a 

Speciahty. 

Whitehall  Building  N.  Y.  C. 


Ellsworth,       Barrows      & 
Reeves 

Valuation  Engineers 

G.  E.  Barrows  M.  Am.  Soc.  C.  E 

Cuthbert  E.  Reeves 

Member  Am.  Rv.  Eng.  Assn 

Buffalo,  N.  Y. 

50-52  West  Eagle  St. 


Ford,  Bacon  &  Davis. 

Incorporated 


New^York,  115|Broadway. 


Fowler.  Charles  Evan, 

M.Am.  Sec.  C.E..M.  Can.  Soc.CE. 

Consulting  Civil  Engineer. 

Bridges.   Foundations,   Dredges, 

Dredging,     River    and     Harbor 

Improvement, 
25  Church  Street,     Dime  Bank  Bldg 
New  York  City.  Det roit 


Roger  M.  Freeman 

Construction  Engineer 
Design  and  Construction  or    In- 
dustrial Buildings.    Steel  Plants, 
Hydro-Electric  Developments. 
S  West  40th  St.  New  York  City 
Tel.  Murray  HiU  0170. 


Fuertes,  James  H., 

M.Am.SocC.E. 

Civil  and  Sanitary  Engii 


Water  Supply  and  Water  Puri- 
fication, Seweraee  and  Sewage 
Disposal. 


New  York,  140  Nassau  St. 


Fuller    &    McClintock 

Engineers 

Geo.  W.  Fuller 
James   R.   McClintock 
Jesse  K.  Giesey 
Elmer  G.   Manahan 
James  C.   Harding 
Welhngton  Donaldson 
Fred  G.  Cunningham 
Harvey   P.  Jones 
Lawrence  G.  Rice 

170  Broadway.  New  York  City. 

SummVCherry  Bldg..  Toledo.  O. 
Produce       Exchange      Bldg., 
Kansas  City,  Mo. 


Gilmore,  Thomas  N. 

Consulting  Engineer — 

M.Am.  S.  C.  E..M.  Am.S.M.  E. 

Railroad      Shops,       Locomotive 

Terminals.  Power  Plants,  Steam 

Stations.  Industrial  Plants. 

136  Liberty  St.  New  York,  N.  Y. 


Hazen,  Whipple  &  Fuller. 

Allen  Hazen.  G.  C.  Whipple, 
W,  E.  Fuller.  C.  M.  Everett, 
L.  N.  Babbitt,  H.  Malcolm  Pimie 


Water  Supply,  Sewerage,  Drain- 
age, Valuations,  Supervision  of 
Construction  and  Operation. 


Ne 


York  City,  30  E  42nd  St 


Hopkins  6c  Field, 

Chas.  C.  Hopkins  Arthur  M.  Field 
Consulting  Engineers. 
Water  Supply,  Sewerage.  Wastes 
Disposal,  Alunicipai  Engineer- 
ing. Expert  Testimony. 
Appraisals. 

Rochester,    N.    Y.,    349    Cutler 
Building. 


Hill  &  Ferguson, 

N.  S.  HiU.  Jr.  S.  F.  Ferguson 
Consulting  Engineers. 

Water  Supply — Sewage  Dis- 
posal— Hydraulic  Development. 
Reports  Investigations 

Valuations  Management 

Design  Construction 

Operation  Rates 

Chemical  and  Biological  Labora- 
tories 

112  East  I9th  St.,  New  York  City, 


Horton,  Robert  E. 

Mem.  Inst.  C.E.  Mem.  Am.  Soc.  C  E 
Consulting  Hydraulic  Engineer 

Reports.  Estimates,  Design  and 
Construction  for  Water  Powei, 
Water  Supply.  Storage,  Flood 
Control,  Irrigation  and  Drainage. 
Specialist  in  Hydraulic  and  Hy- 
drologic  Problems.  Rainfall,  Ev- 
aporation, Stream  Yield  and 
Ground  Water.  Water  Power 
Valuation. 
27  Douw  Bldg.  Laboraton,*, 
Albany.  N.  Y.        Voorhees\Tlle,  N.Y 


George  A.  Johnson  Co., 

Engineers 
Civil — Electrical — ^f€chanical 
G.  A.  Johnson  N.  B.  Wolfe 

H.  C.  Stevens        C.  R.  Wyckoff 

G.  L.  Watson  (Associate) 
Water  Supply,  Sewerage,  Refuse 
Disposal,  Power  Development. 
Industrial  Plants.  Public  Utili- 
ties, Bridges,  Tunnels  and  Har- 
bors. 

Reports,    Designs.  Supervision  of 
CoixStructi  on,  Management. 

150  Nassau  St.,    New  York  City 


Herbert  C^  Keith 

M.  Am.  Soc.  C.  E. 

Civil  and  Consulting  Engineer 

Design  and  Construction  oi 
Bridge  and  Structural  Work. 
Masonry  and  Foundations 
Railroads  and  Street  Railways. 

Inspection  and  Valuation  of 
Existing  Structure*. 

Legal  Engineering. 

13  Park  Row,  New  York  City 


June  29,  1922 
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Waiter  Kidde  &  Companx 

Incorporated 


Inspections  Industrial  Pla 

Reports  Wharfs  and  I'l 

Desien  Power  Plants 

Construction  Chemical    ^^  r> 


New  York  City,  140  Cedar  St  r 


Landreth,  Olin  H., 

CoTiS'i!tii,n  Engtnenr. 

Hydraulic  and  Sanitary  Engincpt 

ing.  Co  isultation.  Investigation 

Valuation. 

i\cw  Yoik,       No.  156  Fifth  Av 


William  S.  Lee 

M.AmSocC  EM.  Am;Soc.M  E 

M.  Em.  Inst  Cm 

Fellmv  Am.  Iml    E   E 

Chief  Eng   Southern   Power  Co 

C'^ns">l  n ;  En-i  r.f-r 

.".11  Fifth   Ave.  New  York  Cit.v 

Charlotte,  North  Carolina. 


McClellan  &  Junkersfeld 

Incorporated 

Engirfcrino  and  Construction 

New  York  PhUadelphia 

■,.5  William   St.  li:South  IfithSt 


Mead,  Daniel  W., 
Scheidenhelm.  F.  W., 

Cnntultino  Engineers. 
ITydro-clcctric       Developments. 
Water  Supply,  Irrigation,  Drain- 
age. Flooa  Control. 
3  1  Church  St.  New  York 


Meyer,  Strong  &  Jones,  Inc. 

Powc'  Plants — Mechanica  and 
r,i?rfrical  F.quipment — Heating 
and  Ventilating. 

101  Park  Ave.,  New  York  City    . 


Mueser,  William 

Ci>n»nll\nQ  Engineer 
Concrete-.Steel  Bridges 
f'oncrcte-.Stcel  Standpipes 
New  York.  Park  Row  Bldg 


North,  Allison  &  Ettlinger 

r..n..Wlin,;  En.jiui.rs  — 
City  Surveyors  TopographK 
Surveys  of  large  tract* 
'  ity  Planning.  Field  Supervision 
Mock,  Terminal  Development 
Staten  Island.  New  York,  Crab- 
tree  lllrtg 


Potter,  Alexander, 


Cnnt»ltino  Engineer. 
Hydmulics,  .^anitntion.  Concrete 
Slrurlures.    Tel.  .1.501  Cortl»ndl 
New    York,    M  Church   Street 


Potts.  Clyde 

M.  Am   ,«oc  f    r. 
f'onsulting  Snnttnr^  En^nffr 
Sewerage   and   Sewage   Disposal 
Wsier  Works  and  Water  Supply 
IVpf.rts    Plans  and  Intimates 
.in  f  hurch  «(  .  \Vw  V'.rk 


Robinson,  Geo.  L., 

ContuJing  Ervjineer. 

Sewerp,  Sewft|[B  Dispoaal,  Wate 

Supi.ly 

•'•21  Orand  Cen'ral  Terminal 
Nrw  York 


'iiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiniiiiiiiiitiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Dwight  P.  Robinson 
&  Company,  Inc. 

Engineers  and  Constructors 
With  which  is  consolidated 
^X'estinghouse,    Church,   Kerr  & 
Co.,  Inc. 

Industrial  Plants,  Power  Develop- 
ments. 
Railroad  Shops  and  Terminals. 

I2.i  East  46th  St.,  New  York. 
Chicago.        Y<.ungst  wti,        L  s 
Angeles.  Montreal.  Dallas. 


iiiiniiniiiiiiiiiiiiiiiiiiiiiiiiixiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Bean,  George  L. 

Consulting  Engineer. 

Water  Works,  H.vdraulics  and 

General  Municipal  Engineering 

706  .•Abbott  Building, 
Philadelphia.  Pa. 


Sanderson  &  Porter, 

Engineers. 

New   Y'orl;.   .52   William   Street. 

Chicaco.  72  West  Adams  Street; 
14  Montgomery  St.  San  Francisco 


Steinman,  Dr.  D.  B. 

M.Am.Soc.C.  E.  Ani.Ry.Eng.V. 
Consulting  (I'ltt  Oesiffning  Engi  er 
Bridges  and  other  Structures. 
Engineering  Projects.  Design. Sup- 
ervision, Investigations.  Reports, 
\*aluations.  Advisory  Service. 
New  York  2.5  Church  St. 


Vermeule,  Corneiius  C. 

ConsuUxng  and   Designing   Engi- 

Water  Supply.  Sewerage, 
Water  &  .^team  Power  Plants 
Reprrts.  Valuations. 
.'^^Pa^kR'W  NewYoik 


Waddell,  Dr.  J.  A.  L. 

ConiuU\ng  Fngmftr 
Steel  and  Reinforred  Concrete 
Structures.WaddeU's  Vertical  Lift 
Bridge  Diffi<-ult  Foundations. 
Reports. Checkingof  Desiffne.Ad- 
\'ifiory  Services,  and  Appraisals. 
35  Nassau  Street,  New  York. 


The    J.    G.    White 
Engineering  Corporation 

Engin  eer$ —  Con  «*rtj  ctors 

Industrial  Plants,  Buildings 
Steam  Power  Plants,  Water 
Powers.  Gas  Plants,  Steam  and 
Electric  Railroads,  Transmbsion 

.Systems. 

43  Eichange  Place       New  York 


Wallace  &  Co.,  Joseph  H., 

I'rrntulting  Industrial  Engineers 

In'luslrial  and  Power  Plants 

llvdrauli"     Developments  —  In- 

vc'tigations   —  Consultatirm   — 

Reports 

New  Y^ork  Cily,  Toronto. 


Ohio  and 
Pennsylvania 


All-riglit  &  Mcl)U». 

Engineers. 

.'      DiSpOSAl. 

,.  ,!„«.  l».90»TjindTille 


Chester  Engrs.,  The  J.  N. 

J.  N.  Chester        D.  E.  Davis 
J.  F.  LaBoon       J.  T.  Campbell 

E.  E.  Banlison 
Consulting   Hydraulic,   Sanitary 
and  Valuation  Kneineers. 
Pittsburgh.  Pa,.  L'nionBank  Bldg 


Clark.  Wm.  G. 

Cirxt  and  Snnilary  Engineer. 
Hydraulic,  Sanitary  and  Munici- 
pal Engineering.  Power  Develop- 
ments. Expert  Examinations  and 
Reports. 
1040 Spitzer  Bldg..       Toedo.  O. 


Day  &Zimmermann,  Inc. 

Engineers. 

Industrial  Plants,  Power  Plants, 
Sub-Stations,  Transmission 

Fines,  Examinations  and  Re- 
ports, Valuations,  Management 
of  Public  Utilities. 

611  Chestnut  St.,  Philadelphia, 
New  Y'ork  City  Chicago. 


Easby,  William,  Jr. 

•M.  Am.  Soe.C.E. 

Ciril  and  Sanitary  Engineer. 

•Sewerage. 

Sewage  Disposal. 

Water  Supply. 

Water  Purification. 

Water  Power 

Pavements  and  Highways. 

Investigations.    Designs"   Super- 

\-ision  of  Construction  Operation 

and  Valuation. 

Philadelphia,  Pa.,  1302-3  Com- 
monwealth Building,  1201  Chest- 
nut St. 


Fayette  Engineering  Co., 

CiriZ,  Mining  an<i  Consulting  En- 
gineer 

I..  C.  Mechlins,   E.  L.  Zca'lev. 
Coal,  Coke  PlanU. 
T'niontown.  Pa. 


Fogg,  Ralph  J.  MA.  Soe.C.E. 

Ciril  and  Consulting  Engineer 
InvesligfUions  A   Reports 
Steel  *  Ciirrete  Sinicturefl 
Design.  Inspection.  \'aluation 
Inspection    of    Steel    *    Cement 
al  mills      Testing  of  Materials. 
Bethlehem.  Pa.      ' 


Franklin  &  Company 

Ci.nnjltincEnginrers 

Wnter    Supph -Sewftue    Disposal 

l'"p>,rl   \,i1riii'in- Design 
llHln.lr  lph)r..  !ilsi-T  Crnier  Bldg, 


Gannett,  Scclye  &  Fleming 

Engineer, 

IVpr.rts  -Valuations  -  r>e»ign. 

Manner  meni  -  Muniri  palll  ies. 

Il.l.iirs  .  Industrials, 

I  .ie.    Po    -  llarrisburg.    P», 

Memphis,  Tenn. 


New  Cards,  Changes  of 
Copy,  Corrections  or 
Cancellations 

Ffleolive    with  the  fir''  issue  of 
onth  following  rereip' 


liHiiiiiiiiiiiiiiiiiiiiiiiiifi; 


George  B.  Gascoigne 

Consultng  .'sanitary  Engineer 
Sewerage    and    Sewage    Disposal 
Water  Supply  and     Purification 
Treatment  of  Industrial  Wastes. 

Leader-News  Biulding  Cleveland 


Harrison  Mertz  &  Emlen 
Inc., 

Engineering  <t  Consultion 
Sewage  Disposal,  Water  Supply, 
Landscape  Contracting. 
Franklin  Bank  Building, 
Pliilalelphia.Pa, 


Ledoux,  J.  W. 


ronsnlliu  Engineer 
^^  ater  ^^"orks,  Water  Power, 
Power  Plants,  Reports,  Designs, 
Ct)nstru  ction  Supervision,  \'al- 
uation.  Arbitration.  Rate  Sched- 
ules, 
112  -North  Broad  SI.,      Phila.  Pa. 


Levinson,  H.  J. 

<o;,ultingEn,nneer 

Power  Plants,  Industrial  Plants, 

Mechanical     Refrigeration.     Ice 

Plants.  Construction.  Installing, 

Superx-ision,    Inspection,    Tests, 

Reports. 

Phila.,  Pa..  4929  N.  Warnock  St 


Moore,  W.  E.  &  Co., 

Engineers 

Reports,  Designs  and  Supervision 
of  I'ublic  Servict  i'roperties. 
Industrial  Plant  Installations 
ijectric  Furnace  Design  and  .-Ap- 
plications. 
Pit  t.sburgh.  Pa. .Union  Bank  Bldg. 


Scofield    Engineering  Co., 


Consulting,    Designing,   .Stiperiis- 
ing  Engineers. 


Philadelphii 


Swigart  &  Ehrman 

S.  G.Swigarl,  M.Am.  Soc.  C.  E. 
G.  L.  Ehrman. 
rtrt(  and  Hydraulic  Engineers 
1119-20  .Second    National   Bldg. 

Akron,  Ohio, 


Watson   Engineering 
Company,  The 

Desigittng  and  Construction  Engi- 


Industrial  and  Power  Plant  and 
F(|ui|.menl,  Bridges  and  Roil- 
wav  Buildings.  Docks.  Term- 
inals and  Marine  Structures, 


Wareh 
Buildin 

luses     and 
gs 

Commercial 

l-.ngtne 

ering  Reports 

4fil4  P 

r.wpect  Ave., 

Cle 

veland 

Wilkins  Company,  The  W.C. 


RnilroflHw.  RnilHinrn.  ManufBo- 
ItirinK  rinnU,  CfHil  and  Tckr 
rinnlfl.  Wnffr  WnrkdandBew-r- 
Afce.    Kinminations  and  HrpnrU. 
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Chicago 

and 
Illinois 


Burdick 


Alvord 

Howson 

John  W.  Alvord— Charles B.  Bur- 
dick— Louis  R.  Howson 

Engineers  /or 
W  atcr  Works. 
\\'aitr  Purification. 
Mijod  Relief. 
.Sewerage. 
Sewage  Disposal. 
Drainage. 
Appraisals. 
Power  Generation. 

Chicago  Hartford  Bldg. 


The  Arnold  Company 

Engineers — Constructors 

Power  Plants 
Industrial  Plants 
Locomotive  Terminals 
Maintenance  Shops 
Designed  in  Entire  Detail 
Erected  Complete,  Including 
Preliminary  Operation. 

1D.">  So.  la  Salle  Street,  Chicago. 


Byllesby    Engineering    & 
Management  Corp. 


al.s  S.  La  Salle  Street,      Chicago 
New  York  Tacoma 


Condron  Company 

Theodore  L.  Condron,    M.    Am- 

.Soc.  C.  E. 
Che.ster  L.  Post,  M.  Soc.  C.  E . 
Consulting  Engineers 
Bridges,  Buildings,  Foundations 
Monadnock  Building,  Chicago. 


J.  L.  Jacobs  &  Company 

Engineers  and  Cost  Accountants 
Investigations,  Reports,  Apprais- 
als, Organization  and  Manage- 
ment, Cost  .Accounting  Systems, 
Employment  and  Wage -Plans. 
_  .     Monadnock    Building.    Chicago 


Kelker,  De  Leuw  &  Co. 

Municipal  and  Sanitary  Engineers 
Chicago.  Conway  Building. 


Krauel,  H.  B. 

Design  and  Construct 

Buildings 
Bridges 

Industrial  Plants 
Danville,  111. 


Randolph-Perkins  Co. 

E  ngineers-Managers 
Successors  to: 

Isham  Randolph  &  Co. 
Edmund  T  Perkins  Eng'g  Co. 
Giorge  B.  Massey  Co. 

Land  Drainage.  Levees  and  Pump- 
ing   Plants,     Flood     Protection, 
Water  Supply,  Sewage  Disposal, 
Excavation  Specialists 
Stripping  Properties  Prospected. 

1210  First  National  Bank  Bldg. 
Chicago. 


Maury,  Dabney  H. 


Consulting  Engineer 

Water  ^'orks,  Sewerage, 

Power  Plants,  Appraisals. 

Chicago,    111      1445   Monadnock 

Eldg. 


Stern.  I.  F. 

Consulting  Engineer 
Bridges,  Buildings  and  other 
Structures.  Engineering  Projects. 
Design ,  Supervision ,  Investiga- 
tion, Reports,  Valuations,  Advis- 
ory Service. 
Chicago,  III..  First  Natl.  Bk.  Bldg 


Central  We^t 


American   Appraisal 
Company,  The 


Authoritative  Reports  and  Valu- 
ations Covering  Public  Utility, 
Municipal,  Mineral,  Industrial, 
Commercial  and  Residence  Prop- 
erties. 


Black  &  Veatch 

Consulting  Engineera. 

Sewerage,  Sewage  Disposal, 
Water  Supply,  Water  Purifica- 
tion, Electric  Lighting,  Power 
Plants,  Valuations,  Special  In 
vestigations  and  Reports. 

E.  B.  Black        N.  T.  Veatrh.  Jr. 

A.  P.  Learned  I„6.  Siegrist 

E.  H.  Dunmire  J.  F.  Brown 

C.  A.  Haskins 

Kansas      City,     Mo.,       Mutual 

Building. 


Burns  &  McDonnell, 

S.  Burnb.  R.  E.  McDonnell. 
ConsuUino  Engineers. 
Appraisals,  Rate  Investigations, 
Expert  Testimony,  Waterworks, 
Sewerage,  Lighting. 
Kansas  City,  Mo.,  Suite  400 
Inter-State  Bld^. 


Illlllllllll IIIIIIIIIIIIIII Illllllllllll Illlilllllliliiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii 


Fargo  Engineering  Co 

Consulting  Engineers 

Hydro-Electric  and 
Difficult     Dam     F( 

Jackson,  Michigan 


Federal  Engineering  Co., 

Civil  and   Architectural  Engineers. 

Designers  and  Superintendents 
Buildings  and  Industrial  Plants. 
Milwaukee.  Wis..  218  -  219 
Stephenson  Building. 


Harrington.  Howard  and  Ash 

ConsuUing  Engineers.  Bridges 
and  other  structures  of  steel  and 
reinforced  concrete.  Ad\'isory 
sorvices  in  municipal  problems. 
Appraisals.  Kansas  City,  Mo. 
1012  RaltiniAre   Avenue. 


Hubbell,  Clarence  W.. 

M.Am.Soc.C.E. 
Consulting  Engineer. 
Sewerage,       Sewage       Disposal, 
Water    Supply    ard    Municipal 
Engineerins. 

Detroit,   Mich.,  2348  Penobscot 
Building. 


Luten,  Daniel  B., 

Designing  and  Consulting 
Engineer. 

Reinforced  Concrete  Bridges  ex- 
clusively. 

Absociate  Engineers  in  each  state 
, Indianapolis,  Ind, 


Meyer.  Adolph  F. 

Consulting  Hydraulic  Engineer 
Member.  Am.  Soc.  C.  E. 
Member  Am.  Soc.  M.  E. 
Minneapolis.  62S  Met.  Bk.  Bldg 


Mullergren,  Arthur  L, 

Consulting  Engineer 
Waterworks.  Light  and  Power 
Plants.  Gas  Plants.  Ice  Plants, 
Street  Lighting  De.--ign8,  Reports, 
Apptai.-^als,  Management. 
555GatesBldg.  Kansa-- City, Mo. 
17U5  Equitable  Trust  Bldg.  N.  Y. 


Shenehon,  Francis  C, 

Hydraulic  Engineer 

M.  Am.  Inst.  Cons.  Engrs. 

M.Am.Soc.C.E. 

Water  Power.  Flood  Relief, 

Drainage,  River  Diver.'^ions. 

Counsel  Engineering  Litigation. 

Minneapolis.  <:.28  Met.  Bk.  Bldg. 


Smith  &  Co.,  C.  E. 

Consulting  Engineers 
Appraisals.  Expert  Testimony, 
Bridges,  Electrification,  Founda- 
tions, Highways,  Docks,  ^\'ater 
Supply,  Flood  Protection 
2065  Railway  Exch.,  St,  Louis 
Chicago. Kansas  City. 


Spooner  &  Merrill 

Chas.  W.  Spooner,  R.  H.  Merrill, 
ConsuUijig  Engineers. 
Reports;      Appraisals;     Counsel 
Engineering    Litigation.     Power 
Plant  Design.    Flood  Relief. 
Poweis  Theater  Buildinf, 
Grand  Rapids. Mich. 


Turner,  C.  A.  P.. 

Consulting  Engineer, 
M.  Am.  Soc.  C.  E.,  Reinforced 
Concrete  and  Structural  Steel 
Bridges,  Buildings  and  Manu- 
facturing Plants. 
Minneapolis,  Minn.,  627  First 
Ave.  N. 


Williams,  Gardner  S., 

M.  Am.  Inst.  Cons.  Engr. 

M.Am.Soc.C.E. 

Consulting  Engineer. 

Hydraulic  Inv^  stigations,  Water 

Power      Developments,      Water 

Supply    Systems,    Reports.    An. 

praisals.     Ann  Arbor,  Michigan. 


Southern  States 


Howard  D.   Bennett 

Consulting  nnd  Contractinu Eng'r. 
Dredges  of  all  types  De.signedand 
Built  for  every  service  Municipal 
File,  Ice  and  Ferry  Boats, Harbor 
and  Terminal  Development. 
Plans.  Specif  ications,Repoit~,  Etc 
Jl  14  Allendale  St.  Baltimore.  Md. 


Black,  Mc  Kenney  & 
Stewart 

Engineers 
W.  M.  Black, 

Maj.  Gen.  U.  S.  A.  Retired. 
Charles  A.  McKenney. 
John  Stewart. 

River  and  Harbor — 
Port  and  Terminal  Work. 
Hydro-Electric  Development 
Municipal  and 

Hi  ghway  Engineering. 
Consulting   —  Organization  — 

Ad  ministration 
618  Seventeenth  St..  N.  W. 
Washington.  D.  C. 


Billingsley,  James  W., 

Preliminary  Investigations,  De- 
tailed Plan.s,  and  Construction 
Supervision.  For  Industrial  De- 
velopments, Docks,  Roads, 
Bridges,  Drainage  and  Municipal 
Improvements. 
N'ew  Orleans.  Louisiana.    


Greiner  &  Company.  J.  E. 

Consulting  Engineers 
Design.  Construction,  Investiga- 
tion. Advisory  Services — Bridges, 
Docks,  Piers,  Warehouses  and 
other  Engineering  Structures. 
Pittsburgh,  Pa.  403  Fulton  Bldg. 
Baltimore.  Md.       Fidelity  Bldg. 


Morgan    Engneering   Com- 
panies, The, 

Hydraulic  Engineers. 
Flood  Prevention  —  Irrigation- 
Drainage — Power  Development 
Memphis.  Dayton 


Robert  L.  Totten 

Mem.  Am.Soc.  C.  E. 
Consulting  Engineer 
Valuations  &  Reports,  Railroad•^ 
&  Highway.s  Mining  Investigat- 
ions, Municipal  Improvements. 
Jefferson  Countv  Bank  Bldg 
Birmingham,  Ala 


Weller,  Francis  R. 

M.Am.Inst.E.E.,M.Am.Soc.C.E. 
Consulting  Engmeer 
Hydro-Electric  and  Steam  Power 
Plants,  Rep'-rts,  Appraisals,  De- 
signs, Construction;  Propeities 
Operated. 
20  l-5Mills  BldgWashington.D.C. 


R.\TES: 

14-inch  card 

337.50  per  quarter 

(S^6.2n  for  advertising  and 

$1.2o  for  subscription) 

f-inch  card 

322.50  per  quarter 

(S2 1  .'2o  for  advertising  and 

Si. 23  for  subscription) 
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Rocky  Mountain 

and 

Pacific  States 


Bowden  Engineering  Co. 

Consulting,  Surveying 
Supen-ifing  Construction 

Seattle,  Wash..  L.  C.  Smith  BIdg. 


Elrod  Co.,  Henry  Exall 

General  and  ConsulUng  Eng'n^t;rs 
ftility  Valuations  for  Rate  Reg- 
ulation. Special  Investigati-ns 
aiidReprrtsforlnvestore.Designs 
fi.r  and  Supervision  of  Water- 
Works.  Sewer  Systems,  Sewage 
Disposal  Plants,  Power  Plants 
and  Industiial  Works. 


Dallas.  Texas,  Intenirban  "llg 


Grunsky,  C.  E., 

Conaidting  Engineer. 
Valuations.  Municipal  Engineer- 
ing. Irrigation  «fc  Flood  Control. 
"Manager  of  C.  E.  Grunsky 
Co.."  Cons,  tt  Superv.  Engrs. 
San  Francisco.  Calif.  Mechanics 
Institute  Building. 


Miller,  M.  L.  &  Co. 

CitU  and  ConsuUinn  Engineers 
Paving,  Seweiage.  Sewerage  Dis- 
posal. Water  Supply,  Light  and 
Power  Plant*?,  City  Planning. 
Biidge  designing.  Investigations 
and  Reports. 

i.5GayIoidSt..    Denver.  Colo 


Conrado  E.  M  artinez. 
Rolando  A.  M  artinez, 

Contnltinn  Entiin  ecrs. 
Sewers,   Water    ^^  orks,   Surveya 
and      Appr.Tisals,       Inspections, 
Town     I'lanning,     Reports    and 
Designs,  Investigations. 
Havana   CnV^.  59  Obispo  St. 


W.  H.  Shields 

B.  Sc.  (Eq.  Hon  Glaa):  C.  E. 
(Glas)  B.Sc.(W.  A  ):  A.M.I.C. 
E.;M.W.A.I.E.:M.  R.S.,W.A. 
Ciri7  and  Co  svlting  Engineer 
an'J  Licensed  Surveijor 
Terth,  Australia,  Princess  Bldg. 
Cable    address:     Civileng  Perth 


Other  Engineers 


find  this  advertising  desirable 
pubUcity.  Why  can  it  noi  serve 
you,  too? 


Thebo,  Starr  &  Anderton 

Inc.  Encnncrrs  and  Constructors 

Design  and  Construction  of  Pow- 
er Plants  Hydro-Electric  Irrigation 
and  Industri.-il  Projects.  Apprais- 
als, investigations  P.eports,  Plans 
and  Specifications  Sharon  Build- 
ing,  San  Francisco.   Fresno.  Calif- 


L   Weller.  M.  E.  I.C. 

Onmllina  EtKm>er 
Canals.  Haibors,  Docks.  Dr>'- 
d'oks,  .Movable  Bridges.  Dams, 
Difficult  Foundations.  Hydro- 
Electrif  Developments,  Advisory 
Reports.  Herkimer  Apartments 
Hamilton.  Ont. 


ilnspecting  and  Testing  Engineers 


Cuba 

and 

Foreign 


Alberto  A.  Ibargiien 

Ciil  £n{7»nc*T  and  Arcf^ileet. 
M.  Am.  Soc.  C.  E.— .M.  S.  C.  I. 
Designs.  Specifications.  Esti- 
mate.*, and  Supeivision  for  Con- 
struction of  Alt  Kinds.  Specialist 
in  Reinforced  C.ncrite  Structure, 
42  MartiSt.  Pinar  del  Rio.Cuba 


Electrical    Testing    Labora 

tones.  Electrical.  Photometrica 
and  Phj-sical  Tests.  Inspectior 
and  Tests  of  Electrical  and  F.ngi 
neering  Materials.  Main  Othct 
and  Laboratories.  New  Yorl. 
SOtb  St..  and  East  End  Ave. 


Keeping  Your  Card 

in  this  directory  makes  it  easy 
for  those  in  need  of  your  ser\'ice'i 
to  find  you  quickly. 


Hunt.  Robert  W.  &  Co. 

Robert  \V,  Hunt.  Jno,  J,  Cone, 

D.  W.  McNaugher 

Bureau  of  Inspection,  Teala  and 

Consultation 

Chicago.  New  York,  Pittsburgh, 

St.  Louis.  San  Francisco,  Seattle, 

Montreal.  London. 


New  York  Testing  Labor- 
ies. 

r*.'mira/  &  Physical  Tests.  Mic- 
rGsropical  Exnminat^mis, 
Electrical    Tests.     Poe«T   Plant 
Tests.  Expert  In.spections  Cities 
and  Industries. 
JO  Washington  St  New  York  City. 


Dignified  Publicity 

This  directory  is  the  r-'cognized 
National  Center  for  consulting 
service  in  the  field  of  civil  engineer- 
ing and  construction. 

This  is  the  lopical  place  to  find  the 
organization  or  individual  best 
fitted  to  render  the  particular 
service  needed. 

Tlx^  man  with  a  problem — by  turn- 
ing to  this  Directory  of  Engineers 
has  a  choice  of  reliable  specialists 
who  are  ready  to  aid  him. 

It  saves  time  and  money  for  the 
man  with  a  problem,  and  it  offer* 
consulting  ci'L'incers  opportunities 
for  securing  .ulditional  business  in 
a  dicnified  nul  ethical  manner, 
through  the  sf.md.ird  business  pap- 
er r>f  the  field 

Does  YoDi   C  ard  Appear 
Here  Regularly? 


ENGINEERING 


Schools  and  Colleges 


College  of  Engineering, 


Couraea  in  Civil.  Mechanical, 
KIcctricsl.  Sanitary.  Municipal, 
Chemical  Engineering.  Short 
course    in    Structural    Drafting 

Enter  any  time.  No  matricu- 
lation or  registration  feca.  Ki- 
penso«  }  to  )  leas  than  at  other 
firRt-elawi  (>choolii.  School  year — 
Four  quarters  of  12  weeks  each. 

T.ength  of  Couraoa  120  Weeks 
Save  one  year  and  $1000. 

Experieneed  Instructors.  Splen- 
did Laboratories 

For  catalog.  buHetiiu  or  informa- 
tion addrcMi :  A  Ibert  I  .d  win 
Smith.  Preaident.  Ohiu  Northern 
rnivrrrity.  Ada.  Ohio. 


Lafayette  College, 


Tprbnira!  ConruM  in  Chemiral, 
<"ivil.  Klprtriral.  Morhaniral  and 
Minine  F.nKin<»enng  Write  for 
illiifitrnted  rataloff'ie  to  the 
Hf'Bi^trar        Kast'.n.    Pa 


New  York    University 
College  of  Engineering 

f'ivil    ^*--i--.--i    .    .    -ntral  and 


4s   Chas 
w  York. 


Norwich  University, 

(Founded  1819) 


Academic  Courses  in  Civil  and 
Electrical  Enicineering.  Addre« 
Prof    H.  U.  Uoberts. 


Northficld.  Vermont. 


Clarkson   College   of    Tech- 
nology. 

CourM«  leading  to  the  degrees 
of  I^achelor  of  Science  in  Chem- 
ical. Civil,  Electrical  and 
Mechanical  Engine«ring. 

Catalog  upon  application 


College  of  Engineering 

Northwestern  rnivennty 
Five    years  of    broad,    thon 


g   CoDcgc  in  aa 
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Southern    "Wood    Preserving 

Co. 
Wyckofl    Pipe   &   Creosotiiig 


Acetylene,  Compressed 

Air  Reduction  Sales  Co. 

Linde  Air  Products  Co. 
Agitators 

Caldwell  Co..  W.  E. 
Asbestos    &    Asbestos    Prods. 

Carey  Co..  The  Philip 
Ash  Handling  Machinery 

Chain   Belt  Co. 

Haiss  Mfg.  Co..  Inc..  Geo. 

Jeffrey  Mfg.  Co. 

I'ortiible  Machy.   Co. 

Webster  Manufacturing  1.0. 

Asphalt 

Carey   Co..    The   Philip 
Gilmore  Co..  A.  F. 
Standard  Oil  Co.  of  tad. 
Uta-.dard  Oil  Co.  of  N.  Y. 
Asphalt  Plants 
Austin  Machinery  Corp. 

Backfillers 

Austin  Machinery  Corp. 
Parsons  Co.        .     ,  ,  „ 

Pawhng  &  Harnischfeger  Co. 

Coal  &  Iron  National  BanK 
Bar  Benders  &   Cutters 

Ransome     Concrete     Machy. 
Co. 
Bar  Chairs,  Reinforcing 

Universal    Clamp    Co. 
Barges,  Concrete 

Ambursen  Construction  Co.. 

Inc. 
Bars.  Iron  &  Steel 

Buffalo  Steel  Co. 

Ryerson  &  Son.  Joseph  T. 
Beam  Wrapping 

Mitchell-Tappen  Co. 
Belt  Dressing 

Texas  Co. 
Belting 

Link-Belt  Co. 

Robins   Conveying  Belt  Co. 
Blocks   and   Tackle 

Boston  &  Lockport  Block  Co. 
Blowers,   Pressure 

American    Gas  Furnace  Co. 

Blneprinting    JIachinery 

Pease   Co.,   C.   F. 
Wickes   Bros- 
Blue   Print   Paper 
N.  Y.  Blue  Print  Paper  Co. 

Boilers 

Abendroth  &  Root  Mfg.  Co. 

Babeock  &  Wilcox  Co. 

Traylor   Engr.    &  Mfg.  Co. 
Bolts,  Nails,  Nnts,  Rivets  & 
Spikes 

Lackawanna    Steel    Co. 

Ryerson    &    Son.    Joseph   T. 
Books.   Engineering  and 
Technical 

McGraw-Hill   Book  Co. 
Bonding  Companies 

Pe-^  Searchlight  Section 
Boxes,  Annealing 

Blaw-Knox  Co. 
Brakes,  Air 

Westinghouse  Traction 
Brake  Co. 

Bridges 

Belmont  Iron  Worke 
Berlin  Constr.  Co. 
Blaw-Knox  Co. 
Boston   Bridse  Works 
Eastern  Bridge  &  Strue.  Co, 
Fort  Pitt  Bridge  Works 
Foundation  Co..  The 
Independent  Bridge  Co. 
Kenwood  Bridge  Co. 
King  Bridge  Co. 
Lackawanna  Bridge  Wks.  Co 
Louisville  Bridge  &  Iron  Co. 
Milwaukee  Bridge  Co. 
Morava  Construction  Co. 
Motuit  Vernon  Bridge  Co- 
Pareons.     Klapp.     Brincker- 

hofl   9c  Douglass 
Penn.  Bridge  Co.    (P».) 
Phoenix  Bridge  Co. 
Piltsburgh-Des  Moines  Steel 

Co. 
Raymond  Concrete  Pile  Co. 
Riverside  Bridge  Co. 
Shoemaker-Salterthwait 

Bridge    Co. 
Virginia  Bridge   A  Iron  Co. 
Wisconsin  Bridge  &  Iron  Co. 
Bridges,   Bascule 
^rirauss  Bascule  Bridge  Co. 


Bridge  Operating  Mchy.  I 

Earle    Gear   &   Machine   Co,  ' 
Steele    &    Condict.    Inc. 

Buckets,  Clam  Shell 

Blaw-Knox  Co. 

Brown    Hoisting   Mchy.    Co. 

Haiss    Mfg.   Co..    Inc..   Geo, 

Havward  Co. 

Industrial  Works 

Kles.cr  Co..   Jo.».    F. 

Lakewood  Engineering  Co. 

Link-Belt  Co. 

McMyler    Interstate    Co. 

Orton  &  Steinbrenner  Co. 

Owen   Bucket   Co. 

\'ulcan  Iron  Works  of  N.  J. 

'.Tillianis   Co  .    G.   H. 
Buckets,  Concrete 

Insley  Manufacturing  Co. 

Ran.^ome     Concrete     Machy. 
Co. 

Union  Iron  Works 
Buckets,    Dragline 

Brown    Hoisting    Mchy.    Co. 

Hayward  Co, 

Monighan  Machine  Co. 
Buckets,  Dredging  and 
Excavating 

Blaw  Knox  Co. 

Haiss  Mfg.  Co..  Inc..  Geo. 

Kieslfr  Co.,  Jos,   F. 

Marion  Steam  Shovel  Co. 

Osgood  Co. 

Owen    Bu-ket    Co, 

Union  Iron  Works 

Buckets.   Electric   Motor 

Hayward   Co. 
Backets.   Elevator 
(See  Elevators,   Bucket) 

Buckets.    Orange  Peel 

Hayward   Co, 
Industrial  Works 
Kiesler  Co..  Jos.   F. 
McMyler  Interstate  Co. 
Orton   &  Steinbrenner  Co. 
Owen    Bucket    Co. 
Vulcan  Iron  Worki  of  N.  J. 
Building   Paper 
Carey  Co.,   The   Philip 

Buildings,  Steel 

Belmont  Iron  Work! 

Blaw-Knox  Co. 
Cableways 

Blaw-Knox  Co. 
Plorv  Manufacturing  Co.,  S. 
Lidgerwood  Mfg.  Co. 
Mundy  Hoisting  Engine  Co.. 

J,  S. 
National   Hoisting   Eng.  Co. 
Roebling's    Sons    Co,.    J.    A. 
Wickwire-Spencer  Steel  Corp 


Foundation  Co..  The 
Lackawanna  Steel  Co. 
Calcium  Carbide 
Air  Reduction  Sales  Co. 

Cars,   Concrete 

Easton    Car   &  Constr.   Co. 

Ransome     Concrete     Machy. 
Co. 
Cars.  Industrial  V  Damp 

Easton    Car   &  Constr.    Co. 

Insley   Mfg.  Co. 

Lakewood    Engineering    Co. 

Ramapolron  Works 
Western  Wheeled  Scraper  Co. 
Carts.  Concrete 

Gray  Iron  Foundry  Co. 

Insley  Mfg.  Co. 

Ransome    Concrete     Machy. 
Co. 

Castings,  Iron   r.nd   Steel 
Amer.    Cast    Iron    Pipe    Co. 
Central   Foundry  Co. 
Chain    Belt   Co. 
Fox   &  Co..  John 
Gray    Iron    Foundry  Co. 
Jeffrey  MIg,  Co. 
Link-Belt  Co. 

Marion  Malleable  Iron  Wki, 
Marion  Steam  Shovel  Co. 
U.   S.  Cast  Iron  Pipe  & 

Foundry   Co. 
Warren   Fdry.   &  Mach.  Co, 

Castincs.  Street  and  Sewer 

Central  Foundry  Co. 

US    Cast  Iron  Pipe  & 
Fdry.   Co. 
Castor,  k>late 

Terry  Mfg.  Co, 


Cement 

Carney  Cement   Co. 

Lawrence  Cement   Co. 

Pennsylvania   Cement  Co. 

Portland  Cement  Ass'n. 

Vulcanite  Port    Cement  Co. 
Cement-Guns 

Cement  Gun  Co. 
Cement-!\laking  Machinery 

Allis-Chalmers     Mfg.    Co. 

Austin   Machinery  Corp. 

Traylor  Engr.  &  Mfg.  Co. 

Vulcan  Iron  Wks.  of  Wilkes- 
Barre 

Willsea  Works.  The 
Centers.  Steel,  ColUpiible 

Blaw  Knox   Co. 
Chain 

Ryerson  &  Son,  Joseph  T. 
Chain.  Steel  and  Malleakle 
Sprocket 

Chain   Belt  Co. 

Haiss  Mfg.  Co..    Geo. 

Jeffrey   Mfg.   Co 

Link.Belt    Co. 

Webster  Manufacturinc  Co. 


Chimneys,  Concrete 
General  Concrete  Constr.  Co. 
Heine  Chimney  Co. 
Rust    Engineering    Co. 
Summerhays  &  Sons,  Co. 

Wm. 
Weber  Chimney  Co. 
Wiederholdt  Construction  Co. 

Chimneys.    Radial    Brick 

.\merican  Chimney  Corp. 
Custodis  Chimney  Conitruc- 

tion   Co..    Alphons 
Heine   Chimney  Co. 
Kellogg  Co..  M.  W. 
Rusl    Engineering  Co. 
Summerhays   &  Sons  Co. 

Wm. 
Wiederholdt  Construction  Co. 

Chimneys,   Steel 

Blaw-Knox  Co. 
Chicago  Bridge  &  Iron  Wk». 
Honhorst  Co..  The  Jog. 
Littleford  Bros. 


Chlorine.  Liquid 

Electro    Bleaching    Gas    Co. 

Wallace  &  Tiernau  Co..  Inc. 
Chatci,   Concrete 

Insley  Manufacturing  Co. 

Ransome  Concrete  Machy, 
Co. 


Coal   and   Ore-Conveying  Ma- 
chinery 

Allen  Co..  John  F, 

Brown  Hoisting  Machy,  Co. 

Bvers  Machine  Co. 

Chain  Belt  Co. 

Gifford    Wood    Co. 

Haiss  Mfg.  Co.,   Inc.,  Geo. 

Jeffrey  Mfg.  Co. 

Lidgerwood  Mfg.  Co. 

Link-Belt    Co. 

McMyler  Interstate  Co. 

Portable   Machy.  Co. 

Webster   Manufacturing  Co. 

W  llman-Seaver-Morgan    Co. 

Coal-Storage  Systems 

Haiss   Mfir.   Co.,   Geo. 
Jeffrey  Mf?.  Co. 
Lidgerwood   Mfg.  Co. 
Link-Belt   Co. 


Compressors,  Air,  Heavy  Duty 

.\llis-Chalmers  Mfg.   Co. 
Chicago  Pneumatic  Tool  Co. 
De  Laval  Steam  Turbine  Co, 
Ingersoll-Rand  Co. 
McKiernan-Tcrry  Drill  Co, 
Sullivan    Machinery   Co. 
Westinghouse   Traction 

Brake  Co. 
Worthington  Pump  & 
1      Machy,  Corp, 


Compressors,     .Mr,     Portable 

Cement. Gun  Co. 

Chicago  Pneumatic  Tool  Co. 

Ingersoll-Rand    Co. 

Sullivan  Machinery  Co. 

Traylor  EJngr.  &  Mfg.  Co. 
Concrete,  Chutes 

Lakewood   Engineering  Co. 
Concrete    Fleor   Hardener 

Anti-Hydro       Walerproo4ng 
Co. 

Sonneborn   Sons.  Inc..   L. 

Truseon  Laboratories 
Concrete    Making    Machinery 

Ransome    Concrete     Machy. 
Co. 

Willsea  Works,  The 

Concrete  Reinforcement 

American    Suel    &   Wire   Co. 
Brown   Hoieling  Machy.  Co. 
Buffalo  Steel   Co. 
Consolidated  Expanded 

Metal  Co.'s 
Keystone  Gypsum  Fireproof- 

ing   Co. 
Laclede   Steel  Co. 
Lackawanna    Steel   Co. 
Mitchell-Tappen   Co. 
National    Steel    Fabric   Co. 
Northwestern    Expanded 

Metal  Co. 
Rvcrson  &  Son.  Joseph  T. 
Truseon  Steel  Co. 
U.  S.  G.^•psum  Co. 
Wickwire-Spencer  Steel  Corp. 

Condensers 
Ingersoll-Rand  Co. 
^lanistee   Iron    Wks. 
Worthington  Pump  & 
Machy.  Corp. 

Conveyors.  Belt 
Chain   Belt  Co. 
Gifford-Wood    Co. 
Haiss  Mfg.  Co.,   Inc..   Geo. 
Jeffrey  Mfg.  Co. 
Link-Belt  Co. 
Portable  Machy.   Co. 
Robins   Conveying   Belt   Co. 
Webster  Manufacturing  Co. 
WelLman-Seaver-Morgan    Co. 

Conveyors,  Bucket 

Chain    Belt   Co. 

Gifford-Wood   Co. 

Haiss  Mfg.  Co..   Inc..   Geo. 

Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

Webster   Manufacturing  Co. 

Wellman-Seaver-Morgan    Co. 


Co, 

Corner   Bead   5Ietal 
Consolidated   Expanded 

Metal    Co. 
Truseon  Steel  Co. 

Cranes.   Full   Circle 
Penn   Eridtre   Co.    (N.   Y,) 
Terry  Mfg.  Co. 

Cranes.  Locomotive 

Ball  Engine  Co. 
Bay  City  Dredge  Works 
Brown  Hoisting  Machy.  Co. 
Browning  Co. 
Byers  Mach.  Co. 
Erie   Steam   Shovel  Co. 
Industrial   Works 
Link-Belt  Co. 
McMvIcr  Interstate  Co. 
Marion  Steam  Shovel  Co. 
Northwest  Engineering  Co. 
Ohio  Locomotive  Crane  Co. 
Orton  &  Steinbrenner  Co. 
Osgood  Co. 

Pawling  &  Harnischfeger  Co. 
Thew  Shovel  Co. 
Wiley,  Glen  M. 
Cranes.    Traveling 
Brown   Hoisting  Machy  Co. 
Chesapeake  Iron  Works 
Cleveland  Crane  4  Eng.  Co. 
Link-Belt  Co. 

Pawling  &  Harnischfeger  Co. 
Toledo  Crane  Co. 


Cranes,   Wrecking 

Bucyrus  Co. 
Industrial    Works 


etc. 


Amer.  Creosoting  Co.  (Ky  ) 
Amer.  Creosotmg  Co.  (N.Y.) 
Barrett  Co. 

Colonial  Creosoting  Co. 
Eppinger  &  Russell  Co. 
Georgia  Creosoting  Co. 


Co. 

Creosoting 
,\mer.  Creosoting  Co.  (Ky.) 
American  Creosote  Works 
Barrett  Co. 

Colonial    Creosoting   Co. 
Eppinger  &  Russell  Co. 
Georgia  Creosoting  Co. 
Wyckoff  Pipe  &  Creosoting 
Co. 

Creosoting  Oils 

Barret  Co. 
Protexol    Corp. 

Crushers  and  Falreriiers 

Acme  Road  Ma.hy.  Co. 
AUis-Chalmers  Mfg.  Co. 
Buch,anaii  Co..   Inc.,  C,  S. 
Jeffrey  Mfg.  Co. 
Orton    &    Steinbrenner   Co. 
Traylor  Engr.  &  Mfg.  Co. 
Universal   Road  Machy.  Co. 
Worthington   Pump  & 
Machy.  Corp. 

Calverts,  Corrugated 
Canton  Culvert   &  Silo  Co. 
Newport  Culvert  Co. 

Culverts.  Metal 
Amer.  Sheet  i  Tin  Plate  Co 
Newport  Culvert  Co.,  Inc. 
U      S      Cast     Iron    Pipe    & 
Foundry    Co. 

Culverts.  Nestable  &  Biveted 
Corrugated 
Canton  Culvert   &  Silo  Co. 
Newport  Culvert  Co. 

Curb   .Steel.   Protected 
Godwin  Co..   Inc..  W.  S. 
Truseon  Steel  Cto. 

Cutting   Blowpipes, 
O.vyacetlyne 
Milburn  Co.,  Alexander 

Dams 

Ambursen    Construction   Co 
Fotxndation  Co..  The 

Derricks  and  Derrick  Fittings 

Byers  Mach.  Co. 

Dobbie  Fdry  &  Machine  Co. 

Haiss  Mfg    Co..  Geo. 

Hayward  Co, 

Insley  Manufacturing  Co. 

Lidgerwood   Mfg.    Co. 

McMyler  Interstate  Co. 

Mundy  Hoisting  Engine  Co.. 

J.    S. 
Penn  Bridge  Co.    (N.  Y.) 
Terry    Mfg.    Co. 
WUey.  Glen  M. 

Disinfecting  Chemicals 
Electro  Bleaching  Gas  Co. 
Wallace  &  Tieriian  Co..  Inc. 


Ditching  Machinery 
(See  Excavators) 
Docks  and   Harbor  Work 

Parsons.    Klapp.   Brinker- 

hoff  &  Douglass 
Snare  Corp..   Frederick 
Drafting  Machines 
Universal  Drafting  Mach  Co 
Drafting    Room    Farnlture 
Dietzgen    Co  .    Eugene 
E.-onomv   Drawing  Table   & 

Mfg.  Co. 
Hamilton  Manufacturing  Co. 
Pease  Co..   C.  F. 
Drawing  Materials 
Dietzgen  Co..  Eugene 
Hamilton  Manufacturing  Co. 
Keuffel^  &   Esser  Co. 
Drawing  Tables 

I  See    Tables    and    Boards, 
Drawing.) 

Dredges 

Bay  City  Dredge  Works 
Flory  Manufacturing  Co..  S 
Hayward  Co. 
Lidgerwood   Mfg.   Co. 
Marion  Steam  Shovel  Co. 
Osgood  Co. 

Dredges,  Dipper 
Austin  Machinery  Corp. 
Ball  Engine  Co. 
Bucyrus  Co. 
Erie  Steam  Shovel  Co. 
Osgood  Co. 
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The  beginning  of  permanent  Roads  in  Chatham  County,  Ga.  Morgan  and  Dixon  Engineers,  Savannah,  Ca. 

Where  do  you  stand 
in  this  kind  of  a  picture? 


If  you  are  a  contractor,  an  engineer,  or  a  public  official  having  to  do  with 
road  work,  the  public  will  some  day  picture  you — with  the  roads  you  have 
built  in  the  background  of  the  mind's  eye. 

You  will  appear  in  the  picture  as  a  spendthrift  if  the  roads  crack  or 
buckle  in  a  few  years. 

You  will  appear  as  a  builder — honest — efficient — successful,  if  the  roads 
last  as  they  should. 

Expansion  and  contraction  due  to  changes  in  temperature  can  wreck  the 
finest  road  and  the  finest  reputation  in  a  single  year. 

They  can  never  wreck  a  road  protected  with   Carey  Elastite  Expansion 
Joint,  no  matter  how  long  the  road  is  used. 

It  has  been  tried  in  all  parts  of  the  country,  in  all  kinds  of  roads,  for  sever 
years  and  has  never  failed. 

The  felt  walled  feature  makes  it  superior  to  everything  else  designed   for 
the  purpose.    Write  for  particulars. 

THE  PHILIP  CAREY  COMPANY 


18  Wayne  Avenue,  Lockland, 


CINCINNATI,  OHIO 
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Dredges.  Bydranlic 
Atlantic  Gulf  &  Pacific  Co. 

Bllfynls  Co. 

Marion  .Steam  Shovel  Co. 

Morris  Machine  Co. 

Drills,  Core 
Ingersoll-Rand  Co. 

Keystone  Driller  Co. 

McKiernan -Terry   Drill   Co. 

Sullivan  Machinery  Co. 
Drills,  Rork 

Chicago  Pneumatic  Tool  Co. 

Jeffrey  Mfg.  Co. 

Ingersoll-Rand  Co. 

MeKiernan-Terry   Drill   Co. 

Sullivan  Machinery  Co. 
Drums.  Holding 

Blaw-Kiiox  Co. 

Haiss  Mig.   Co..   Inc.,   Oeo. 

Hayward   Co. 

Monighan  Machine  Co. 
Dryers 

Blaw-Knox   Co. 
Elevators.   Bn^ket 

Giflord-V.c.nil  Co. 

Haiss   Mfg    Co.     Inc..   Geo. 

Hendrick   Mfg.   Co. 

Link-Belt  Co. 

Ohio  Locomotive  Crane  Co. 

Webster  Manufacturine  Co. 
Elevators;    Contractors'    Ma- 
terial 

Byers   Mach.  Co, 

Haiss  Mfg.  Co..  Inc..  Geo. 

Insley  Manufacturing  Co. 

Ransomc    Concrete    Machy. 
Co. 
Elevators,   Factory 

Ridgway    &    Son    Co..    The 
Craige 
Engineers  and  Contractors 

American  Ener.  &  Const.  Co. 

Atlantic  Gulf  &  Pacific    Jo. 

Parsons.     Klapp.     Brincker- 
hoff  &  Dougl.iss 

Raymond  Concrete  Pile  Co. 

Smith.    Hauser    &    Mclsaac. 

Spencer.   White  &  Prentis 

Terry   &  Tench   Co..   Inc. 

Wellman-Seaver-Morgan    Co. 

(See  also  Directory  of  En- 

ffineerT) . 

Bngrineers*    and    Draftsmen's 

Instruments    and    Supplies 

Alteneder  &  Sons.  Theo. 

Dietzgen  Co..    Eugene 

Gurley.  W    &  L,  E, 

Hamilton  M:5nufacturinff  Co. 

Keuftel  &  Esser  Co. 

Lufkin  Rule  Co. 

N.  Y.  Blue  Print  Paper  Co. 

Pease  Co..  C.  F. 

White  Co..  Inc..  David 
Engines,  Gas,  Gasoline  &  Oil 

Allis-Chalmers   Mfg.  Co, 

Buda  Co..  The 

Chicago  Pneumatic  Tool  Co. 

Chmax   Engineering   Co. 

Cushman  Motor  Works 

Fairbanks.  Morse  &  Co. 

Ingersoll-Rand  Co. 

National    Hoisting  Eng.   Co. 

Standard  Scalp  &  Supply  Co. 

Wisconsin    Motor    Mfg.    Co. 
Engines.    High    Duty    Water- 
Works 

Morris   Machine  Co. 
Engines,   Hoisting 

I  See   Hoists) 
Engines,   Por'able 

Climax  Engineering  Co. 

Cushman  Motor  Works 
Engines,   T.team 

Chicago  Pneumatic  Tool  Co. 
Excavators.   Bucket 

Chain  Belt  Co. 
Excavators,  Cableway 

Lidgerwood  Mfg.  Co. 

Mundy  Hoisting  Engine  Co., 
J.   S. 

Sauerman  Bros. 
Excavators,    Ditch   &  Trench 

Austin  Machinery  Ccrp. 

Baker  Mfg.  Co. 

Ball  Engine  Co. 

Bay  City  Dredge  Works 

Bucyrus  Co. 

Byers  Mach.  Co. 

Erie  Steam  Shovel  Co. 

Keystone   Driller  Co. 

Marion  Steam  Shovel  Co. 

Northwest  Engineering  Co. 

Osgood   Co. 

Parsons  Co. 

Pawling  &  Harnischfeger  Co. 

Thew    Shovel    Co. 
Excavators,    Dragline 

Austin  Machinery  Corp. 

Ball  Engine  Co. 

Bay  City   Dredge   Works 

Bucyrus  Co. 

Byers  Mach.   Co. 

Erie  Steam  Shovel  Co. 

Hay  ward  Co. 

Marion  Steam  Shovel  Co. 

Monighan  Machine  Co. 

Northwest  Engineering  Co. 

Osgood   Co. 

Pawling  &  Harnischfeger  Co. 

Sauerman  Bros. 

Wiley.  Glen.  M. 
Expanded  Metal 

Consolidated  Expanded 
Metal  Co. 

Northwestern   Expanded 
Metal  Co. 

Truscou  Steel  Co. 


Feed  Water  Heaters 
Worthinglon  Pump  & 
Machy.  Corp. 
Filters.  Water.  Municipal  and 
Industrial 

American  Water  Softener  Co. 

Graver    Corporation 
Internatioiial     Filter     Co. 

N.   Y.   Continental  Jewell 
Filtration  Co. 

Roberts  Filter  Mfg.  Co. 

Simplex  Valve  &  Meter  Co. 

Worthinglon  Pump  & 
Machy.  Corp. 
Fire   Clay 

Dickey  Clay  Mfg.  Co. 
Flreproofing   Material   St 
Construction 

Robertson    Co..    H.    H. 
Floor  Hardener,   Concrete 
(Sec    Concrete    Floor    Hard- 
ener.) 
Flooring.   Fireproof 

Kerlow  Steel  Floorinc  Co. 

Irving   Iron   Works 

Universal  Saf'  ty  Troad  Co. 
Floor  Wood,   Block 

Barrett  Co. 
Flomei,   Iron   A  Stcol 

Blan-Kno.\  Co. 
Form  Clamps 

Insley   Mff     Co. 

Universal   Form  Clamp  Co. 
Form  Tighteners 

Marios  Malleable  Iron  Wki. 
Forms,  Culvert,  Road.  Sewer, 
Tunnel,   etc. 

Blaw-Knox  Co 

Foote  Concrete  Machy.   Co. 

Metal    Forms    Corp. 
Forms   for   Cnrb   and   Gutter 

Blaw-Knox  Co. 
Forms  for  Wall*.  BnUdlnc 
Conttructlon,  etc. 

Blaw  Knox   Co. 

Metal  Forms  Corp. 
Foundations 

Foundation  Co..  The 

Lackawanna  Steel  Co. 

MacArthur  Concrete  Pile  A 
Foundation   Co. 

New     England    Foundation 
Co..   The 

Raymond  Concrete  Pila  Co. 

Smith.   Hauser  &  Maclsaac. 

Spencer.   While   &  Prentis. 

Underpinning  &  Foundation 
Co. 
Frogs  and  Switches,  Railway 

Easton   Car   &  Constr.   Co. 

Raraapo  Iron  Works 
Furnaces,   Annealing  St   Tem- 
pering 

American   Gas   Furnace   Co. , 
Furnaces.  Gas  I 

American    Gas   Furnace   Co. 
Garbage    Disposal    Apparatus 

Jeffrey  Mfg.  Co. 
Gas.  Chlorine 

Electro    Bleaching    Oaa    Co. 
Gas  Producers 

Blaw-Knox  Co. 
Gates.   Sluice 

Coffin  Valve  Co. 

Coldwell-Wilcox  Co. 

Crane  Co. 

Li'.dlow  Valve  Mfg.  Co. 
Gauges.  Loss  of  Head 

Simplex  Valve  &  Meter  Co. 
Gauges.  Rates  of  Flow 

Simplex  Valve  &  Meter  Co. 
Gears 

Earle  Gear  &  Mach.  Co. 
Generators.   Electric 

Allis-Chalmers    Mfg.   Co. 

Fairbanks-Morse    &    Co. 
Glass.  Fireproof 

(See  Wire  Glass) 
Governors,  Waterwheel 

Woodward  Governor  Co. 
Graders,  Road 

Ball  Engine  Co. 

Erie  Steam  Shovel  Co. 

Western  'Wheeled  Scr.-.per  Co. 
Granite  ' 

Granite  Paving  Block  Mfrs.' 
.'issoc.  of  the  U.  S..  Inc. 
Gratings,  Subway 

Irving  Iron  Works 

Kerlow  Steel  Flooring  Co. 

Mitchell-Tappen    Co. 

Tniversal   Safety   Tread  Co. 
Gravel  Washing  Flanta 

Link-Belt  Co. 

Sauerman    Bros. 
Gvpsum 

Keystone  Gypsum  Fireproof 
m?  Co. 

U.  S.  Gypsum  Co. 
Hammers,    Pneumatic 

Chicago  Pneumatic  Tool  Co. 

National  Hoisting  Eng.   Co. 
Hammers,  Steam  Pile 

(See  Pile  Hammers.  Steam) 
Heaters.   Concrete  Water 

Graver  Corporation 
Heaters  Tar  Si  Asphalt 

Hnnhorst   Co..   The   Jos. 

Littleford  Bros. 


Hoists.  Concrete  Tower 

Insley  Manufacturing  Co. 
Hoists,    Contractors'    Electric 

Allis-Chalmers   Mfg.  Co. 
r.ay   City   Dredge   Works 
Byers  Mach.  Co. 
Dobbie  Foundry  &  Mach.Co. 
Flory   Mfg.    Co  .   S. 
Lidgerwood    Mfg.   Co. 
Monighan   Machine  Co. 
Mundy    Hoisting    Eng.    Co.. 

J.  S. 
National  Hoisting  Ens.  Co. 
Ransome    Concrete     Machy. 

Co. 
Stroudsburg    Engine   Works 
Hoists.  Contractors'  Gasoline 
Gray  Iron  Foundry  Co. 
Lidgerwood  Mfg.  Co. 
Mundy  Hoisting  Eng.  Co.. 

J.  S. 
National   Hoisting   Eng.   Co. 
Stroudsburg    Engine    Works 
Hoists.   Contractors'  Steam 
Allis  Chalmers  Mfg.  Co. 
Byers  Mach.   Co. 
Ingersoll-Rand  Co. 
Lidgerwood  Mfg.  Co. 
Mundy    Hoisting    Eng.   Co. 

J.    9 
National   Hoisting  Eng.  Co. 
Stroudsburg    Engine    Works 
Vulcan  Iron  Wks  of  Wilkes- 

Barre.    Pa. 
Hoists.  Electric 
O.  K.  Clutch  &  Machy.  Co. 


Hoists,    Pneumatic 

Chicago  Pneumatic  Tool  Co, 

Inger.soll-Rand  Co. 

Stroudsburg    Engino    Works 

Sullivan   Machinery   Co. 
Hoppers.   Concrete 

Insley    Manufacturing    Co. 

Ransome     Ccn_.:te     Machy. 
Co. 
Hoppers.  Steel 

Ene  Steel  Constr.  Co. 

Honhorst  Co..   The  Jos. 
Hose.  Air 

Chicago  Pneumatic  Tool  Co. 
Hydrants 

Kennedy     Valve     MXg.     Co.. 

Ludlow  Valve  Mfg.  Co. 

Rensselaer  Valve  Co. 

Smith  Mfg    Co..  A.  P. 

Wood  &  Co..  R.  D. 
Incinerators 

Power   Specialty  Co. 
Inserts.  Concrete 

Truscon  Steel  Co. 
Inspecting  Laboratories 

(See  Directory  of  Engineers) 
Instruments,   Drawing 

Keuffel   &   Esser  Co. 

N.  Y.  Blue  Print  Paper  Co. 
Instruments,   Surveying 

Ainsworth  &  Sons.  Wm. 

Bergcr  &  Sons.  C.  L. 

Buff  &  Buff  Mfg.  Co. 

Gurley.  W.  &  L.  B. 

Keuffel  &  Esser  Co. 

Lietz   Co..   A. 

N.  Y.  Blue  Print  Paper  Co. 

White  Co..  Inc..  David 
Iron  Work,   Structural  and 


On 


ntal 


Hoistsv  Chain 

Chipholm-Moore  Mfg 
The 


Co., 


Hendrick  Mfg.  Co. 

Irving  Iron  Works 

Kerlow  Steel  Flooring  Co. 

Ryerson  &  Son  Co..  Jos. 

Snead   Architectural  Iron 
Works 

Universal  Safety  Tread  Co. 
Jack),   Lifting 

McKiernan-Terry     Drill     Co. 

Norton.  Inc..  A.   O. 
Joints,  Expansion  Paving 

Barrett  Co. 

Carey    Co..    The   Philip 

Truscon  Steel  Co. 

Waring-Underwood  Co. 
Joints.  Fi'ler  Paving 

Barrett   Co 

Standard    Oil  Co.   of   N.    Y. 
Joints,    Flexible   Pipe 

Central   Foundry  Co. 

U    S.  Cast  Iron  Pipe  * 
Foundiy   Co. 

Weston.  L.  .\. 
Lath,  Expanded  Metal 

Consolidated   Expanded 
Metal  Go's 

Mitchell-Tappen  Co. 

Northwestern   Expanded 
Metal  Co. 

Waring-Undrrwood  Co. 
I.eadite 

Leadite  Co..  Inc..  The 
Lights,  Contractors' 

Carbic    M.inufacturing    Co. 

Milburn  Co..  Alexander 
Loaders,  Wagon 

(See  Wagon  Loaders) 
Locomotives,  Compressed  Air 

Porter  Co  ,   H.  K. 

Vulcan  Iron  Wks.  of  WilUea- 

Barre.    Pa. 
LoccMioIivps.     Electric 

Jeffrey  Mfg.  Co. 


Locomotives.    Gasoline 

Fate  Root   Heath  Co. 

Hadfield-Penfield   Steel  Co. 

Industrial  Equipment  Co. 

Lakewood   Engineering  Co. 

Vulcan  Iron  Wks  of  Wilkes- 
Barre.    Pa. 

Whitcomb  Co..  Geo.  D. 
Locomotives,    Steam 

I):ivciiport   Locomotive  Wk». 

Porter  Co  .  H.   K. 

Vulcan  Iron  Wks  of  Wilkes- 
Barre.   Pa. 
Locomotives.  Storage  Battery 

Whitcomb   Co..    Geo.   D. 
Lubricants 

Greene.  Tweed  &  Co. 

Trx.is   Co. 
Lumber 

Kreetan  Co. 

Lawson   &   MacMurray 

Pacific  Lumber  Co.,  The 
Manhole  Covers 

American     Abrasive    Metals 
Co..  The 

Central  Foundry  Co. 
Manila   Drillinsr  Cable 

New  Bedford  Cordage  Co. 
Manometers 

Simplex  Valve  &  Meter  Co 
Meter  Boxes 

Pittsburgh   Meter  Co. 
31eter   Provers 

Hersey   Mfg.   Co. 

Pittsburgh  Meter  Co. 
Meters,   Boiler  Feed  Water 

Builders  Iron  Foundry 
^Meters,   Cnrrent 

Gurley,  W.   &  L    E. 
Meters,  Gas  and  Steam 

Builders    Iron    Foundry 

Wallace  &  Tieruan  Co..  Inc. 
Meters.  VenfnrI 

Builders    Iron    Foundry 
Jleters,  tl'ater.  Oil,  etc. 

Builders    Iron    Foundry 

Gamon   Meter  Co. 

Hersey   Mfg.   Co. 

Neptune  Meter  Co. 

Pittsburgh   Meter  Co. 

Simplex  Valve  &  Meter  Co. 
Mixers,  Asphalt 

(See   Mixers.    Hot) 

Mixers,  Concrete 

Austin  Machinery  Corp. 

Cement-Gun    Co. 

Chain  Belt  Co. 

Foote  Concrete  Machy.  Co. 

Gray   Iron   Foundry 

Lakewood    Engineering    Co. 

Ransome    Concrete    Machy. 
Co. 

Standard     Scale    i    Supply 
Co. 

Traylor  Engr.  &  Mfg.  Co. 
Mixers,   Gro-.it 

Austin  Machinery  Corp. 

Ransome    Concrete    Machy. 
Co. 

Union  Iron  Works 
^fixers.   Hot 

Austin  Machinery  Corp, 
Mixers.   Mortar 

Austin  Machinery  Corp. 

Ransome    Concrete     Machy. 
Co. 


lixers.    Paving 
Austin  Machinery  Corp. 
Chain   Belt  Co. 
Foote  Concrete  Machy.  Co. 
Lakewood    Engineering    Co 
Ransome    Concrete     Machy. 
Co. 


Mi: 

R 
Co. 
Mortar 

Carney  Cement  Co. 
Motors,  Electric 

Allis  Chalmers   Mfg.  Co. 

Fairbanks  Morse  &  Co. 

Westinghouse   Traction 
Brake  Co. 
Motors,    Gasoline 

Buda   Co..  Tho 

Wisconsin   Motor  Mfg.  Co. 

Van  Dorn  Iron  Works  Co. 
Motor-Truck  Bodies 

Economy  Hoist  &  Body  Co. 

Wood  Hydraulic  Hoist  and 
Body  Co. 
Jlotor   Trucks 

(See   Trucks.   Motor) 
Nitrogen 

Linde  Air  Products  Co. 
Oil    Lubricating 

Texas  Co. 
Overhead   Trolley    System 

Chisholm-Moore  Mfg.  Co.. 
The 
Oxv-.\cetyIene  Process 

.\ir   Reduction   Sales  Co. 

Blaw-Knox   Co 

Linde  Air  Products  Co. 
Oxygen 

Air  Reduction  Sales  Co. 

Linde  Air  Products  Co. 


Packing,   Water  Pipe 

Greene.  Tweed  &  Co. 

Jenkins    Bros. 
Paints,  Graphite 

Truscon  Laboratories 
Paints,  Light  Reflecting 

Cheesman  &  Elliot  Co. 

Truscon  Laboratories 
Paints,  Metal  Protective 

Barrett  Co. 

Carey  Co..  The  Philip 

Cheesman   &  Elliot  Co. 

National    Lead   Co, 

Protexol  Corp. 

Ruberoid  Co..  The 

Truscon  Laboratories 
Partitions 

Keystone  Gypsum  Fireproof 
ing  Co, 

U.  S.  Gypsum  Co. 
Paving,  Asphalt 

Texas  Co 
Paving  Blocks,  Creosoted 
Wood 

See  Creosoled  Block  Timber. 

Poles.    Cross  Arms,    Lumber. 

tie. 
Paving  Blocks,  Granite 

Granite  Paving  Block  Mfrs.' 
Assoc,  of  the  U.  S.,  Inc. 
Paving   Breakers 

Ingersoll-Rand  Co. 
Paling  Guards.  Steel 

Godwin  Co..  Inc..  W.  S. 
Paving  Joint   Filler 

Texas   Co. 

Kentucky  Rock  Asphalt  Co 
Penstocks 

Blaw-Knox  Co. 

Lackawanna  Steel  Co, 
Pile  Drivers 

Industrial  Works 

McKiernan  Terry  Drill  Co. 

McMyler   Interstate    Co. 

Union  Iron  Works 
Pile  Hammers,  Steam 

Industrial  Works 

McKiernan-Terry  Drill  Co. 

National  Hoisting   Eng.   Co 

Union    Iron    Works 

Vulcan  Iron  Works  of 
Chicago 
Piles,    foncrete 

MacArthur  Concrete  Pile  & 
Foundation   Co. 

New      England     Foundation 
Co..  Inc. 

Raymond  Concrete  Pile  Co 
Piling,    Interlocking  .*iteel 

Foundation  Co.,  The 

Lackawanna    Steel   Co. 
Pipe  Bends 

East  Jersey  Pipe  Co. 
Pipe,   Cast  Iron 

Amer.  CvM  Iron  Pipe  Co, 

Central  Foundry  Co. 

Fox   &   Co  .   John 

Glamorgan  Pipe  &  Fdry  Co. 

U.   S.  Cast  Iron  Pipe  & 
Foundry    Co. 

Warren   Fdry.   &  Mach.   Co. 

Wood  &  Co..  R.  D. 
Pipe  Coils 

Superheater  Co. 
Pipe.    Concrete 

Independent    Concrete    Pipe 
Co. 

Lock  Joint  Pipe  Co. 
Pipe.  Corrugated 

Canton  Culvert    &  Silo  Co. 

Newport  Culvert  Co. 
Pipe    Covering,     .\shestos 

Carey    Co..    The    Philip 
Pipe   Covering,   Wood 

Michigan  Pipe  Co. 

Standard  Wood  Pipe  Co. 

Wyckoff   &   Son   Co..   A. 
Pipe.  Dredge 

Machohl    &   Ridden 
Pipe  Fittings 

Builders   Iron   Foundry 
Co. 

Central  Foundry  Co. 

U.  S.  Cast  Iron  Pipe  & 
Foundry   Co. 

Westinghouse  Traction 
Brake  Co. 

Weston.  L.  A. 
Pipe   Joint   Compounds 
(Pressure) 

Leadite  Co..  Inc..   The 
Pipe.  Lock  Bar 

East  Jersey   Pipe  Co, 
P'ne.  Lock  Joint 

Independent    Concrete    Pipe 
Co. 

Lock    Joint    Pipe    Co. 

United    Concrete    Pipe    Co. 
Pipe.  Reinforced  Concrete 

Austin   Machinery  Corp. 
Pipe,   Riveted  Steel 

Amercaii  Spiral  Pipe  Wks. 

Blaw  Knox  Co. 

East  Jersey  Pipe  Co. 

Machold  &  Riddell 


Pipe.  Spiral  Riveted 

Abendroth  &  Root  Mfg.  Co 
Amercan  Spiral  Pipe  Wks. 
Blaw-Knox  Co. 
Pipe.  Tap  We;  Jed 
Amercan  Spiral  Pipe  Wks. 
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^,    Structural  Engineers' 
Handbook 

8»fi  pages,   6x9,   flexible,  illustrated,   *6.00 
net,  postpaid. 

This  book  contains  over  890  pa^cs  crammed  lull 
with  data,  details,  specifications  and  tables — clear, 
practical,  get-at-able. 

Structural  engineers,  draftsmen,  and  construction  engi- 
neers all  over  the  country  unite  in  their  praise  of 
this  practical   handbook. 

4  Gillette's 

^    Handbook    of   Rock    Exca- 
vation 

8'ili  pages,  G  X  O,  $6,00  net,  postpaid. 

This  book  rovers  every  phase  of  rock  excavation. 
It  is  a  complete  manual  of  the  Ix'st  modern  practice 
in  drillini.'  and  handling  rock  of  all  kinds  under  all 
conditions.  illustr.iting  latent  machines  alld  methods 
and  Including  costs  of  actual  work  done. 

6HaTg€r  and  Bonney's 
^    Highway  Engineers* 
Handbook 

9«H  pages,  I W  i  'i.  Hexible,  JS.OO  net. 
postpaid. 
A  new  third  edition  of  the  highway  engineer's  most 
practical  field  book  The  data  given  are  an  accumu- 
lation of  actual  records  used  in  road  survey,  design, 
coDstruction  and  maintenance. 


8. 


Handbook  of  Construc- 
tion Equipment 


How  many  of  these  books 
should  YOU  own? 

Don't  miss  this  opportunity  to 
examine  any  of  them  FREE — for  10  days 


XI! 


,l,wl.l. 


This  book    helps   you    I" 
dollar  spenl   on  constnietl 
to   ke«p  y.tir   ' 
of  1020      '  'sl 
materials,  m.ic 
etc..  sopar.itely 


..      7.     tlixllile.     Sli.mi     net. 

■I    the    mii*t    nul    of    every 

«iuipment.     It  helps  you 

down       The   prirfs   are  revised    as 

Itpmlird  thoroughly  so  as  to  show 

tools,  labor,  irpair*.  depreciation. 


10. 


nJ    John 


Handbook  of  Building 
Construction 


,    vM)iinie.«    'iiol  so'd  w^mrately) 
flritiblr,  f  10,00  nrt,  postpaid. 


rs.  eonlraf'toni, 
practical  (-on- 
even    ain*ri»iil* 


mat#-d. 
Principle. 

sre    all    'I 


'"e<»n 

;inf!  rpfer*»nee  data 
,„  (hese  two  ha;idy 
..-"tant  use. 


Hoof   and   Johnson's 

Concrete  Engineers'  Handbook 

:.'7(!  pages,  6x9,  flexible.  Illustrated,  $6,00  net,  post- 
paid, 
clopedia  of  modern  concrete  construction — a  work- 
anual    for   the   concrete   engineer.      The   material   has  been 
collected  by  a   staff   of   engineers,    each   one   a  specialist   in  nis 
particular  branch  of  concrete  construction. 


Earthwork  and  Its  Cost 

size,  flexible,  $6,00  net,  postpaid. 


1340  pages,   jMick 

ng    every    phase    of    earth    excavation. 
ry  operation   so  itemized  that  by  proper 
.avc  =uu^...ui."..=  they' may  be  used  under  all  conditions— -mone.v- 
saving  and  time-conserving  methods  and  macmnes  aro  described 
in   detail. 


A  new  handbook 
Detailed  cost  data 
rate  subslilutio 


5  King's 

^     Handbook  of  Hydraulics 

i;0    pages,    tievilile,    porliet     sile.    *:l.flO    net,    postpaid. 

The  only  modern  h.imlhook  devoted  exclusively  to  hydraulics. 
The  rc:uler  of  this  hook  becomes  at  once  familiar  with  every 
phase  of  common  iiractice — m.iny  special  problems,  much  new 
iiitormation  never  before  publislied. 

f—  Flinn,  Weston  and  Bogart's 

/  ,     Waterworks  Handbook 

S-H  pagi-s,  (i  \  !l.  Ilevllile,  SilJ.OO  net,  postpaid, 
A  presentation  in  clear,  simple  form,  of  tlii'  .  sscntial  tables,  facts 
and  methods  that  will  .inswcr  any  of  your  water  system  prob- 
lems, ranging  from  the  sources  of  water  supply,  through  the  col- 
lections, transportation,  delivery,  distribution  of  water,  to  the 
character   and    treatment   of   water. 


Handbook  of  Cost  Data 


illil.l rated.    im 


»6.00   net,    post- 


IKr.  1    page 
paid. 

he  cost  of  every  conceivable  civil  engineering  operation,  from 
ment  sidewalks  to  railroad  systems.  All  (fligineers  and  contrao- 
rs  wlli  fln.l  it  to  bo  a  book  ..f  .Icflnite  ^.nd  practical  usefulness 
them  at  .ill  limes. 


7^iee  6xcmhuilSm  Coupcn 


McOran-lllll  Book  Company,  Inr.,  .170  Heienlli  Atrnue,  New  York. 
You   mny  -end  me  ..n    in  .lays'  approval — 


to  pay  for  the  books  or  relu' 
.I'ipi 

to  EngineCTlng  News-lleconI?. 


them  poMpald  within   m 


Aildrewi    ... 
(imclal   riisiti"!. 
Nam*  of  Crimps 
I  Hook,  xnl   ' 
Canada    only.) 
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Pine    Vitriflca  Cloy 

d"!*.*    Clay  Mfg.  Co. 

•"i-^er^an"  wood  Pipe  Co. 

ftl^dard  wood  Pipe  CO. 
Wyckoff  &  Son  Co..  A. 

Kfvrtone  Gypsum  Fireproof 
'-■-  Co. 


„„«_BNG.NEEK.Na     N  E  WS-RE  C  0  R  D-H.ce 


I  Road  Oils  &  Preservatives 
Barrett  Ccx  , 

Standard  Oil  Co.  ol  ina. 
Standard  Oil  Co.  of   >. 
^Svlrs'S-RoadMachy.  00^ 
Road    Rollers.    Gasoline    and 
Steam       ,  ,,     .  ,.    f.,, 
Acme  Road  Machj  ■  Lo. 
Buffalo-Spnnrfleld  Boner 


inp  uo. 
U.  S.  Gypsum  Co. 
Pneumatic  Tools  - 

Chicago  Pneumatic  Tool  CO 
IngersoU-Rand  Co. 
Poles,  Oreosoted  Wood 

Amer.  Creosoting  Co    (Ky.) 
Colonial  Creosotmg  Oo. 
Georgia  Creosoting   ^o 
Poles.  Steel  Structural 

Blaw-Knox  Co. 
Pressed  Steel  Products 

Blaw-Knox  Co. 
Pulverizers 

Jeffrey  Mfg.  Co. 

^C^";?lb''pneuma«c'roolCo 
Ingcrsoll-Rand.Co. 
Sullivan    Machinery   Co 
Traylor  Engr.  &  Mfg.  "-o 

Pumps,    Boiler    Fee^..  Steam 

Earle   Gear    &    ^H^A" 
Fairbanks  Morse.  &  Co 
IngersoU  Rand   Co. 
Lea-Courtenay  CO. 
Worthington  Pump  & 
Machy.  Corp. 

-Fai^e-alan-'/fico. 

Keystone  Driller  Co. 
Lea-Courtenay  S^-^ 
Manistee   Iron   Works^ 
Morris  Machine  worK 
Worthington  Pump  & 
Maehy.  Corp. 

Td^n  SlTn^fifaX'ring  Co 

Slr'dleaiU' supply  CO. 

Pumps.   Deep  We" 
Cook.    A.    D^  ,     - 

Fairbanks-Morse    &    C 
Keystone   Driller  to 
Worthington  Pump  & 
Machy.  Corp. 

''^o^sS&I.oSn  Block  Co 
|°dson  Manufacturing  Co. 
Manistee  Iron  Woriis 

rumps.    5.«''R''"f.„»"?  c'o"* 

Marion  Steam  Shovel  Co. 

Morris  Machine  Works 

Worthington  Pump  & 
Machy.  Corp. 
Pumps,  Elevator 

WOTthington  Pump  & 
Machy.  Corp. 

Pumps.  Power 
Cook.  A.  D  _ 

Fairbanks-Morse  &  Co. 
Lea-Courtenay  Co 
Manistee   Iron   Works 
Traylor  Engr.  &  Mfg.  ^o 
Worthington  Pump  & 
Machy.  Corp. 

Pumps.  Underwriters'  Centrlf 


Co. 
Rollers.  Concrete 

Macon  Concrete  Roller  vo. 


Rolls.  Crushing  „ 

Allis-Chalmers  MIg.  '.-o- 

Jeffrey  Mfg.  Co. 
Tm"e7sferiTm  Plate  CO 

Traylor   Engr.   &  Mfg.   t>o 
Roofing,  Prepared 

ga%^^y"co'.?-The  Philip 

Texas  Co. 

•'rm°"r^'Cement  Tile  Mfg.  Co 
Keystone  Gypsum  Fireproof- 

Truscon    Laboratories 
U    S-  Gypsum  Co. 
Rope.    Manila.   Hoistine   and 
lYansmission  ^      ,  «„ 

New-  Bedford  Cordage  Co. 


®i5;§feV^Ma"nulacturing  Co. 
Thew    Shovel    Co. 
^i^!!fon'steel  Products  Co, 
Drouve  Co..  G. 
Robertson  Co..    H.   ". 
Slate,  Structural 

Structural  Slate  Co. 
Spreaders,   Ballast 
S^riSrs^and   Sweepers 
Au'sYin  Machinery  Corp. 
Standpipes,  Tanks  &  Towers 
1     Blaw-Knox  Co. 

g^rcagoB'ridgr&fronWks. 


Co. 
Steam  Specialties 

Jenkins  Bros. 

Steel 

Buffalo  Steel  Co 
Ryerson  &  Son.  Joseph  J. 


Rope.  Wire,  TransmlsMOii 
Hoisting  or  Hanlage 

America^  Steel  &  Wire  Co. 
Leschen  &  Sons  Rope  Co. 
BoebUngs  Sons  Co.    J.  A. 
Wickwire-Spencer    Steel 
Corp. 

^^A^^sr^^eif  p^oXTrc'o.  I 

Drouve  Co..   G. 
Sash  Steel.  Window 

;See  Window  Sash) 
Saw  Rigs.  Portable 

Industrial    Works 

Scales  ,,  «    «„ 

Fairbanks-Morse  &  Co. 

Scales  Portable  „ 

iilack    &    Decker    Mfg.    Co., 

The 
Schools  &  Colleges  . 

See  Directory  of  Engineers 
Hamilton   Inst..   Alexander 


Steel    Plate    Construction 

Blaw-Knox  Co. 
East   Jersey   Pipe   Co. 
Hendrick   Mfg.   Co. 
Honhorst  Co..  The  Jos. 
Lackawanna  Steel  Co. 
Littleford   Bros.       . 
Pittsburgh-Des  Moines  Steel 

Co.  ,„    , 

Union   Iron   Works 
Vulcan  Iron  Wks.  of  N.  J. 
Williams  Co..  G.  H. 


Thermometers 

Taylor  Instrument  Cos. 

Threshold  Plates  ti,„,,i. 

American    Abrasive    Metals 

Co. 
Ties,   CreoBoted  Wood 

Amer.  Creosoting  Co.   (Ky.) 

Colonial  Creosoting  Co. 

Georgia  Creosoting  Co. 

Tile.  Concrete  Eli's.  „„, 

Keystone  Gypsum  Fireproof- 

iiig  Co. 
Truscon    Laboratories 
U.  S.  Gypsum  Co. 
Tile.  Root  Cement 
American   Cement   Tile 

Manufacturing   Co. 
Truscon   Laboratories 

"m^r'' Sheet  &  Tin  Plate  Co. 
h?S;"Ho*istTco^nc.  Tower) 

Towers.  Radic 

Blaw-Knc" 
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Ludlow  Valve  Mfg.  Co. 
Westinghouse  Traction 

Brake  Co. 
Valves,  Control,  Electric 
I     Dean,  Ltd..   Payne 

Valves,  Float  „ 

'     Golden-Anderson  Valve  Spe- 
cialty Co. 
Valves,  Regulating 
Golden-Anderson  VaUe  bpe 

Ludlow  Valve  Mfg-  Co- 
Simplex  Valve  &  M'eter  Co. 

alves.  Return 

Golden-Anderson  Valve  Spe- 
cialty Co. 

GoWen-Anderson  Valve  Spe- 
cialty Co. 
Ludlow  Valve  Mfg.  Co. 


Scrapers.    Scarifiers.     Plows. 
Etc. 

^fs?ern  Wheeled  scraper  Co 

h^^^nTcTf^o..  C.   C 
^T7aylor"nr&  Mfg.  Co 


Sand.    Gravel    and 


AUis  Chalmers  Mfe-.  co 
Earle  Gear  &  Machine  Co 
Lea-Courtenay  Co. 
Manistee  Iron   Works 
Pnrifiers.  Feed  Water 
NY    Continental  Jewell 
Filtration  Co. 
Pyrometers  „ 

Tavlor   Instrument    \"'- 
Rafl  and  Rail  Joints.  Fasten- 
ing &  Specialties 
Lackawanna  Steel  Co 
Rail  Joint  Co. 
Railroad   Ditchers 
Ball  Engine  Co. 
Erie    Steam    Shovel    Co. 
Marion  Steam  Shovel  Co 
Osgood  Co. 
Railways.  Industrial 
Easton  Car  &  Constr  Co. 
Recorders.  Water  Stage 
Gurley.    W.    &    L.    r.- 
Reinforcing  Bar  Coupling? 
Marion  Malleable  Iron  Wks 
Reintorclns   Metal    for    Con 
Crete   Work 
Amer.  Steel  &  .^'/'"„^ 
Lackawanna  Steel  Co 
Reinforcing,  Concrete 
(See      Concrete      Reinforce- 
ment!     _     ,        „. . 

''Smo"nrc'^-rc"rltr"lJ;'fe  CO. 
Riveting  Macliines 
^Ifa'go'^lieumatic  Tool  Co 
Road  Finishers 

Austin  Machy.  Corp. 

Road  Oilers,  Pressure 

Austin  Machy.  Corp 


Screens, 
Coal 

Chain  Belt  Co. 

Haiss  Mfg.   Co     Inc..  Geo. 

Hendrick  Mfg.  co. 

Link-Belt  Co. 

Webster  Mfg.  Co 

Wickwire-Spencer    Steel 

Corp. 
Screens.   Water    Intake 

Chain  Belt  Co. 
Link-Belt  Co. 

Seperators.  MaS"?"^  n  G 
Buchanan  Co..  Inc..  C.  ^ 
QAwn^e  Disinfection 

^sTectro   Bleaching  Gas  Co 


Steel.  Structural 

Belmont  Iron  Works 
Berhn   Construction    Co. 
Blaw  Knox  Co. 
Boston  Bridge  Works 
Buffalo  Steel  Co. 
Chesapeake  Iron  Works 
■Pnotprn  Bridge  *  Struc.  CO 
fort  Pitt  Bridge  Works 
Kenwood   Bridge  Co.  | 

Sa^^at^lBrWwksCo.1 

^?S^J\:^rBr&;i°onCo. 
Milwaukee  Bridge  Co  | 

Minneapolis     Steel     &     Ma 

chinery  Co. 
Morava  Construction  Co 
Mount  Vernon  Bridge  Co. 
Penn   Bridge  Co.    (Pa.) 
Phoenix   Bridge  Co. 
Pittsburgh-Des  Moines  Steel 
Co  _ 

Riverside  Bridge   Co. 
Shoemaker-Satterwait 

Bridge   Co. 
Snare   Corp  .    Frederick 
sSlad      Architectural      Iron 

Strausl  Bascule  Bridge  Co 
Triest  Contracting  Corp. 
Virginia  Bridge  &  Iron  Co 
Wisconsin  Bridge  4  Iron  Co 


Towers.   Transmission 

Blaw-Knox  Co.  i 

Track.    Industrial    and    Port- 

/aslon   Car   &   Consf.   Co. 
Lackawanna  Steel  Co. 

Trailers  ,      .     «„,„ 

Watson  Products  Corp. 
Transits  and  Levels 

Ainsworth  &  Sons.  Wm. 

Berger  &  Sons  Co.    c. 

Buff  &  Buff  Mfg.  Co. 

Gui-ley.  W.  &  L.   "■ 


Transmission    Machinery. 
Power 

Chain   Belt   Co 
link-Belt  Co. 

'^'iSericJf'A^rasive    Metals 

Irving  Iron  Works  . 
Kafll'ferTTeld^Co 


Steel.  Tool 
IngersoU-Rand  Co. 
Ryerson  &  Son  Co..  Jos. 

I    Babcock  &  Wilcox  Co. 

Strainers.  Well 
'     Cook.    A.  D. 

Superheaters 
Babcock  &  Wilcox  Co. 
Power  Specialty  Co 
Superheater  Co. 


lewaBe  Dlsinieciiuii  supei  u>.-oi,c,    — 

S'=?,"°„  *'mernln  Co.  Inc.    Tables  and  Boards.  Dr.winc 

Wallace  &  Tiernan  Die.zgen  Co     Eugenc^^^^   ^ 


X'^;s"o'k&  son.  Joseph  T 
Sharpening    Machines.     Drill 

Bit  „      J    f>„ 

IngersoU-Rand    co. 

'HaTsrMfg.   Co..  Inc.. 
Sheets.  Iron  and  Steel 

Robertson  Co.,  »,". 
I     Ryerson  &  Son.  Joseph  T. 
I  Shores,  Adjustable 
1    Hodges-Edelman   Co, 

Shovels.   Electric 
BaU  Engine  Co. 

ll^J^c^'sleam    Shovel    Co. 

wpvstone  Driller  Co. 

Marion  steam  Shovel  Co 

Thew    Shovel    Co 
Shovels,  Gasoline 

Marion    Steam    Shovel   Co 

PawUng&HarnischfegerC 

Thew    Shovel    Co. 
Shovels.    Picks.     Crowbar 

Pittsburgh   Shovel    Co 
Shovel*.  Steam 
BaU  Engine  Co 
Bucyrus  Co. 

Erie    Steam    Shovel    Co. 

Keystone  Driller  Co. 

Marion    Steam    Shovel   Co. 

Osgood  C- 


fiTptzeen  Co  .  Eugene 
Economy   Drawing  Table   & 

Mfg.  Co. 
Hamilton  Mfg.  Co. 
Pease  Co.,  C.  F. 

T.im»ers.  Power  _ 

Pawling  &  Harnischfeeer  Co. 

I  Tanlm    Air  Compressor 

I  ^Chicigo  Pneumatic  Tool  Co 

East  J  rscy  PiPe  Co. 

Westinghouse  Traction 


Ijrake  Co 

Tanks.  Oil 
Blaw-Knox  Co. 

Tanks.  Steel      „    _ 
Caldwell  Co..  W.  E. 
Petroleum    Iron    Works   Cl 
Chicago  Bridge  &  Iron  WU 
Graver  Corp. 
Littleford  Bros. 
Pittsburgh-Des  Moines  Steel 

Co. 
Tanks.  Wood  „ 

'     American  Wood  Pipe  Co. 
CaldweU  Co..  WE 

Pacific  Tank  &  Pipe  Co. 
Tapes.  Steel  and  Metallic 

Dietzgen  Co  .  Eugene 

Hamilton    Mfg.  Co.     - 

Keuffel  &  Esser  Co. 

Lufkin  Rule  Co. 

iTar 

Barrett  Co. 

1  •^r|'i""a^so''°ing^'eers•   Direc- 
tory ) 


Watson  Products  Corp. 
Tunnel  Liner  Plates 

Blaw  Knox  Co. 
Turbines.   Hydraulic  Impulse 
1       and  Reaction 

Allis-Chalmers  Mfg.   Co. 
Pelton  Water  Wheel  Co. 
Smith  Co..   S.  Morgan 
Worthuigton  Pump  & 
Machy.  Corp. 

1  Turbines.  Steam 
'     AUis  Chalmers  Mfg.   Co 
De  Laval  Steam  Turbme  Co. 

I  TastSn' car  &  Constr.  Co. 
Cnderpinning 

Irhn°aSs^i^/acIsaa< 

Co. 
rnloadcrs 

'     Ball  Engine  Co 

Erie  Steam  Shovel  CO. 

Unloaders.  Car 
Haiss  Mfg.  Co..  Geo. 
Wcllman-Seaver-Morgan   Co 

Valves.     Air.    Water.    Steam 

CS;;;'™?^  valve  Mfg.  CO 

Coffin   Valve  Co. 
Coldwell-Wilcox  Co 

Golden^Anderson  Valve  Spe- 

K^nnSly'^'valve    Mfg.     Cc 

Src^wSi"^'""- 

Self^VaK  Meter  -»• 
Smith  Mfg.  Co., 


Wagons,  Dumping 

Watson   Products   CO. 
Western  Wheeled  Scraper  Co. 
Wagon  Loaders 
Austin  Machinery  Corp. 
Ball  Engine  Co. 
Erie  Steam  Shovel  Co. 
Gifford  Wood  Co 

Haiss  Mfg-  Co..  Inc.,  Geo. 
Jeffrey  Mfg.  Co. 

Link-Belt  Co. 

Portable    Machy.    Co. 

Water-Main    Cleaning 

'     National  Water  Mam  Clean- 
ing Co. 
i  Waterproofing  Compounds 
'       and  Materials 

Anti-Hydro    Waterproofing 


^■g!;;itn-l'^del*s^on  Valve  Spe 
cialty  Co.  _ 

Ludlow  Valve  Mfg.  Co. 
Valves.    Angle.    Check.    Gate 
and  Globe  ^ 

Chapman    \alvc   Mlg.  •- 
Coffin  Valve  Co.  g 

Golden-Anderson  ^  alve  bve 

cialty  Co. 
Jenkins  Bros. 
Ludlow  Valve  Mfg.  Co. 
Simplex  Valve  k  Meter  Co 
Westinghouse  Traction 

Brafee  Co. 
^G'l,'ifen-rd"e?s''o'i'valveSpe 

K?n"e^y'' valve  Mfg-  Co.. 
The 


Barrett  Co. 

Carey  Co.,  The  Philip 
Mogul  Products  Corp. 
Sonnebom  Sons.  L. 
Texas   Co.  .     . 

Truscon  Laboratories 

I  Water  Pnriflcatlon  _ 

'     Electro   Bleaching  Gas  Co. 
Wallace  &  Tiernan  Co..  Inc. 

Water  Softeners 
Amer    Water  Softener  Co. 
Graver  Corporation 
International   Filter   Co. 
N.     T.     Continental     JeweU 

Filtration  Co. 
Roberts  FiUer  Mfg.  Co. 

1  Water  Stage  Recorders 
Leupold  Voelpel  Co. 
Water  Sterilization 

Electro  Bleaching  Ga>  CO. 
WaUace  &  Tiernan  Co..  Inc. 

Water    Wheels,   Impulse    and 

pfuon 'water  Wheel  Co. 
Smith  Co..   S.  Morgan 
Worthington  Pump  & 
Machy.  Corp. 
Weighing  Jlachines 
31ack    &    Decker   Mfg.    Co.. 
The 
Welding  and  Cutting 

Afr'Red'uctmn  Sales  Co. 
Blaw-Knox  Co. 
Milburn  Co..  Alexander 
Winches.   Ship.   Hand,   Steam 
and  Electric  „ 

Brown  Hoisting  Mchy.  Co. 
Dobbie  Frdy    &  Mach.  Co. 
Lidgerwood  Mfg.  co. 
Muiidy  Hoisting  Eng. 

N*ku'onEil  Hoisting  Eng.  Co 

Window  Sash  Putty 

'    Truscon    Laboratories 

Window  Sash  Steel 
AUison   Steel  Products  Co. 

"Mississippi  Wire  Glass  0« 
Wire  Mesh.  «einforcinc 
Wickwire-Spencer  Steel  Corp. 

Wire  Rope 

(See  Rope.  Wire)  _ 

»v;..o  nnA  Cable.  Electrical 

'AmerTcan   Steel   &  Wire  Co 


iVood   Casings 
Michigan  Pipe  Co.. 


The 
„ ,.,.,.    Preservatives 

Barrett  Co. 

Mogul    Products   Corp. 
Protcxol  Corp, 
Truscon  Laboratories 

Wrenches  a  r   rr. 

Greene.  Tweed  i  Cc. 
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RUBERCUD 


Reduce  Maintenance  Costs 

Ruberoid  Enamel  No.  166  saves  rods,  girders,  flues, 
machinery,  braces,  pipes,  sprinkler  systems,  any 
equipment  from  the  corrosive  action  of  vapors  or 
acid  fumes.  Your  interior  painting  can  be  safely 
taken  care  of  with  Ruberoid,  but  more  than  that 
;'/  wi/l  materially  reduce  your  maintetuince  costs. 

The  reason  for  this  economy  is  simply  that  in  putting 
on,  to  begin  with,  a  paint  which  has  proved  its  worth 
by  actual  use  in  hundretls  of  industries,  a  paint  in 
which  you  can  have  absolute  confidence,  you  are 
figuring  protection  on  a  cost-per-year  basis  and  not 
on  an  original-outlay  basis. 

In  choosing  a  preservative  paint,  consider  the  service 
Ruberoid  Paints  have  already  rendered  in  actual  use 
on  factory  equipment  and  all  kinds  of  interior  work. 
The  Ruberoid  Co.  has  been  manufacturing  preserva- 
tive paints  for  more  than  thirty  years  and  this  experience 
is  back  of  all  Ruberoid  Paints.  It  assures  you  that  in 
Ruberoid  you  are  getting  the  best  preservative  paint 
that  can  be  made— a  paint  that  combines  all  the  quali- 
ties necessary  to  make  a  perfect  protective  coating. 

Ruberoid  Roof-coating  and  Plastic,  masonry  finish,  in 
colors  for  outside  w  alls,  full  line  of  house  and  factory 

\ paints,  flat  wall  paints,  enamels  for  factory  equipment, 
acid-resistingp.ilnts— inquiries  about  any  of  your 
,ii.     requirements  will  receive  our  prompt  attention. 


The  RUBEROID  Co. 
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